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. NOTE. -
/ 'It is Teoretted that it has been impossible to publish the evidence given
béfore. the cIndian Cotton Committee earlier owing to the transfer of the Secre-

ies 1 1 eference, the evidence
tary to other duties in August, 1918. For convenience ofr ;

has been classified under the three heads, Agricultural., Irrigation andngotl]n-
mercial. Volumes I and II contain the Agricultural Ev1denc.e, V'ol}lmc Tllc
Irrigation Evidence and Volumes IV and V the C‘ommercml Lv}lde‘ncef. thcsx;:
evidence of a witness will, therefore, be found i ‘one or ot 101‘ o 1/1‘ ’
volumes . according to its predominating charact'er. .'lhe referc}ncez‘ in )w:i;
type in the written statements are to the questions issued b)rfl‘ ]tJ 1e “(z;x(l)x)nl‘o,c al,
which are printed at the commencement of cach volume: Thus (o Pt
trade customs” shows that the paragraph is a reply to ques‘.mon 30. A glossary
of the more comuion vernacular terms used in the evidence is appended.

F. NOYCE,
Secretary,
Indian Cotton Commaltee.
Bousay;

October 1st, 1919.



Glossary of the more common vernacular terms used in the evidence.

Amnin .
Arat . .
Aratya .
Arhar .
Bajra .
Bania .
Barani .
Bhata .
Bhindi .
Bhusa .
Bigha .
Bora .
Chari .
Chaudhri .
Dalal .
Deshi
Docra .
Ghats .
Gwar, gwara
Hari . .
Inam .
Juar . .
Kamdar .
Kan .

Kanungo .

- Kapas .
Karbi .
Karnam .
Kharif .
Khurpa .
Killa . .
Kodo, kodon
Kumbu .
Kunbi .
Kutki .
Lakh .
Mahajan .
Makki .
Malguzar .
Mandi .
Methi .
Moth .
Mukhtiarkar
Mung .
Patel .

Patwari
Phutties .

Ralbi . .
Rui . .
Sahukar .
Sailab, Sailabi
San . .
Senji .
Shaftal .
Tahsil .

Subordinate official of the Irrigation Department.
Comm’ss on.
Comm ssion agent.

" Pigeon pea (Cajanus indicus)

Bulrush millet (Pennisetum typh.oir.’eum).

Village shop-keeper and money-lender.

Land dependent on rainfall.

Lateritic soil in the Central Provinces.
Lady’s finger (flibiscus esculentus), a vegetable.

Crushed straw.

A land measure, usually about three-eighths of an acre.

Bag of unpressed cotton of varying v eight, generally five maunds.
Great millet (Sorghum vulgare) grown as a fodder crop.

A headman.

Broker.

Indigenous.

Bag of unpressed cotton of varying weight, generally five maunds.
Hills.

Field veteh (Cyamopsis psoralioides), a fodder crop,

Cultivating tenant in Sind.

Land held on favourable terms or free of land revenue,

Great millet (Sorghum vulgare).

Ficldman : subordinate in the Agricultural Department.

Weight of lint obtained {rom unit weight of unginned cotton.
Subordinate revenue official in charge of a group of villages,

known as Revenue Inspcctor in Madras and Circle Inspector
in Bombay.

Unginned cotton.

Dry juar fodder.

Village accountant.

The antumn harvest.

Hand hoe similar in shape to a trowel.

Square of land usually cqual to 1} acre in arca.
A millet (Paspalum scrobiculutum),

Bulrush millet (Pennisctum typhoideum),
Alcultivator.

A pulse (Dolichos bifiorus).

One hundre~ thousand.

Money-lender.

Maize (Zea mays).

Landholder in the Central Provinces.

Market, _
Fenugreek (Trizondlla focnum gracum),
A pulso (Phaseolus aconitifolius).

tevenue oflicer in charge of a falu'a («.v.) in Siad,
A pulse (Phaseolus mungod,

Village headman,

Yillago accountant, .

Unginned cotton : Kapas, -

The spring harvest,

Lint, i '
Money-lender.
Land irrigated by floods or pereolation irom a river,
Hemp (Crotalaria juncea),
A fodder crop (Medlilotus parciffora).

A fodder crop (T'rifolium resupiatum)

levenue sub-division of a distri \t.



Glossary of the more common vernacular terms used in the evidence.

Amin .
Arat . .
Aratya .
Arhar .
Bajra .
Bania .
Barani .
Bhata .
Bhindi .
Bhusa .
Bigha .
Bora .
Chari .
Chaudhri .
Dalal .
Deshi .
Docra .
Ghats .
Gwar, gwara
Hari . .
Inam .
Juar .

; .
Kamdar
Kan . .
Kanungo .

Kapas .
Karbi .
Karnam .
Kharif .
Khurpa .
Killa . .
Kodo, kodon
Kumbu .
Kunbi .
Kutki .
Lakh .
Mahajan .
Makki .
Malguzar .
Mandi .
Methi .
Moth .
Mukhtiarkar
Mung .
Patel .

Patwari
Phutties .

Rabi . .
Rui ., .
Sahukar .
Sailab, Sailabi
San . .
Senji .
Shaftal .
Tahsil .

Subordinate official of the Irrigation Department.
Comm'ss on.

Comm ssion agent.

Pigcon pea (Cajanus indicus)

Bulrush millet (Penaisctuns typhotdeum).

Village shop-keeper and money-lender.

Land dependent on rainfall,

Lateritio soil in the Central Provinces.

Lady’s finger {[[ibiscus esculentus), a vegetable.

Crushed straw.

A land measure, usunally about three-eighths of an acre.

Bag of unpressed cotton of varying v eight, generally five maunds,
Great millet (Sorghum vulgare) grown as a fodder crop.

A headman.

Broker.

Indigenous.

Bag of unpressed cotton of varying weight, gencrally five maunds,
Hills.

Field vetch (Cyamopsis psoralioides), a fodder crop,
Cultivating tenant in Sind.

Land held on favourable terms or free of land revenue.

Great millet (Sorghum vulyare). '
Ficldman : subordinate in the Agricultural Department.
Weight of lint obtained from unit weight of unginned cotton.

Subordinate revenue official in charge of a group of villages.,
known as Revenue Inspector in Madras and Circle Tnspector
in Bombay.

Unginned cotton,

Dry juar fodder.

Village accountant.

The autumn harvest.

Haud hoe ~imilar in shape to a trowel.

Square of land usually cqual to 1} acre in area,
A millet (Puspalum scrobiculatum).

Bulrush millet (Pennisctum ty phoideum),
Acultivator.

A pulse (Dolichos bifiorus).

One hundre~s thousand.

Money-lender.

Maize (Zea mays).

Landholder in the Central Provinces.

Market.
Fenugreek (Trizondla focnum grecum),

A pulse (Plaseolus aconitifolius).

Revenue officer in charge of a falu'e (q.v.) in Sind,
A pulse (Phascolus snung\,

Village headman.

Village accountant.

Unginned cotton ;: Kapas.

The spring harvest,

Lint.

Money-lender.

Land irrigated by floods or pereolation irom a river.
Herp (Crotalarsa junceu).

A fodder crop (Melilotus parvifiora). °
A fodder crop (T'rifolium risuptatum)

Revenus su b'-divisiou of a dE::Lri"\t.
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INDIAN COTTON COMMITTEE

MINUTES OF EVIDENCE

TAKEN BEFORE THE

INDIAN COTTON COMMITTEE

VOLUME III.—Irrigation.

Questions issued by the Committee.

1.—AGRICULTURAT, EXPERIEXCE,

(a) * Deshi ” short-staple cotion.

1.:In what cotton growing districts have you been stationed and for what period in cach 2- Have you
been in actual touch with cotton cultivators?

2. What varieties of deshi short staplo cotton are grown in the districts with which you arc acquainted ?

3. What is the average sizo of holdings in which cotton is grown and what proportion of the holding is
under cotton ?

4. What are the average yiclds and profits per acre ?

5. What rotations are followed and what manures, if any, are applied ?

6. How docs the return to the cultivator of the different varictics of deshi short staple cotton compare

. with the return from (a) deshi long staple cotton, (b) other deshi erops, (¢) exotic cottons?

7. Does the area under deshi short staple cotton fluctuate at all largely in the districts with which you are
acquainted, and if so, is there any special reason for this ?  Is there any poasibility of an incroase under deshi
short staple cotton and, if so, what are the factors whicli would limit that increase ?

8. To what uses is the sced put ? Is any sced selection practised and, if so, on what principles ? Is

seed selected for sowing specially hand ginned ?
9. Please add any remarks you consider may be helpful to the Committec on the general economic stato

of the cotton growing districts with which you are acquainted.
N.B.—Pleasc sce note at end of Section(e) below,

(1) ““ Deshi > long staple cotlon.

10. In what cotton growing districts have you been stationed and for what period in cach 2 Have you

been in actual touch with cotton cultivators ?
11. What varietics of desh! long staplo cotton are grown in the districts with which youarcacquainted ?

12. What is tho average size of holdings is which cotton is grown and what proportion of the holding is

under cotton ?
13. What are the average yields and profits per acre of different varictics of deskhi long staple cotton

of which you have had experience ? How do these compare with those of (¢) deshi short staple cotton, (L)
other desii crops, (¢} exotic cottons ?

14. What rotations arc followed and what manurcs, if any, are applied ?

15. What, in your opinion, are the special conditions which would affcet any inercase in the aren under
deshi long staple cotton in the districts with which you are acquainted, e.g., length of ginning season, irriga-
tion available, climatic considerations, competition with food crops, limitation owing to necessity of observing

rotations, labour supply, ctc ?
16. Do you consider that, in the cotton growing tracts with which you are acquaintad, the right varietics

‘of deshi long staple cotton arc being pushed in the right districts or whether still siperior types could be

introduced ?
17. What measures would you recommend to prevent the mixing of deshi long staple cotton with (i)

deshi short gtaple cotton, {ii}) exotic cotton (a) in the field, (&) in tho {actory ?
18. To what uses is the seerd put 2 Tu any sced selection practized and, if so, on what principles 2 I«

seod selected for sowing specially hand ginned ?
19. Please add any remarks you consider may he helplul to the Committee on the cconomic state of tho

‘cotton growing districts with which you are acquainted.

N.D.—Yleass gee nota at eal of Section {¢) below.

(¢} Exotic cotton,

20. In what cotton growing districts have you heen stationed and for what period in ¢vch ! Have you

been in actual touch with cotton cultivators ?
21. What varieties of exotic cotion are grown in the districts with which you are acquainted 7
22, What i3 the average siz> of holdings in whizh cotton is grown and what proportion of the holdiny

is under cotton ? .
VoL, 1If . .

v
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INDIAN COTTON COMMITTEE

MINUTES OF EVIDENCE

TAKEN BEFORE THE

INDIAN OOTTON COMMITTER

VOLUME IIL.—Irrigation.

Questions issued by the Committee,

I.—AGRICULTURAL EXPERIENCE,

(a) “ Deshi ™ short-staple cotlon.

1. In what cotton growing distrivts have you lbeen stationed and for what period in each 2 Have you
been in actual touch with cotton cultivators ?

2> What varicties of deshi short staple cotton are grown in the districts with which you are acquainted ?

3. What is the average size of Loldings in which cotton is grown and what proportion of tho holding is
under cotton ?

4, What are the average yiclds and profits per acro ?

5. What rotations are followed and what manures, if any, aro applied ?

6. How does the return o tho cultivator of the diflerent varieties of deshi short staple cotton compare
with the return from (a) deshi long staple cotton, (b) other deshi crops, (¢) cxotic cottons?

7. Doesthearca under deshi short smple cotton fluctuate at all largely in the districts with which you aro
acquainted, and if so, is thero any special reason for this 2 Isthere any poastblhby of an increasc under deshi
short staple cotton and, if so, what are the factors which would limit that increase ?

8. To what uses is the soed put ? Isany seed selection practised and, if so, on what principles ? Is
soed selected for sowing. specially hand ginned ?

Pleaso add any romarks you consider may be helpful to the Committee on the gencral cconomic stato
of tho cotton growing districts with which you are acquainted.

N.B.—Please so¢ note at end of Section(c) below.

(LY ¢ Deshi > long staple collon.

10. In what cotton growing districts have you been stationed and for what period in each 2 IHave you
been in actual touch with cotton cultivators ?

11, What varictics of deshi long staplo cotton are grown in the districts with which you are acquainted ?

12. What is tho average size of holdings i3 which cotton is grown and what proportion of the holding is
under cotton ?

13. What are the averago yields and profits per acre of different varicties of deshi long staple cotton
of which you have had oxperience ? How do these compare with those of (a) deshi ghort staple cotton, (4)
other deshi crops, (¢) exotic cottons ?

14. What rotations are followed and what manures, if any, are applied ?

153. What, in your opinion, are the special conditions which would affect any inerease in the area uuder
deski long staple cotton in the distriets with which you are acquainted, e.g., length of ginning scason, irriga-
tion available, climatic con\ider(..tions, competition with food crops, limitation owing to necessity of ubserving
rotations, labour supply, et
) 16. Do you censider tlnt in the cotton growing tracts w ith which you are acquainted, the right varictics
" of deshi long staple cotton arc being pushed in the right districts or whether still superior types could Lo
introduced 7

17. What measurcs would you reccommend to prevent the mixing of deski long staple cotton with (/)
deshi short staple cotton, (ii) cxotic cotton {a) in the field, (0} in the hctr)ry ?

18. To what uses is the seed put 7 I3 any sced selection practised and, if so, on what principles 2 Is
seed selected for rowing specinlly hand ginned ?

19. Please add any Temirks you consider may be helpful to the Committee on the economic state of the
cotton growing districts with which you are acqusinted.

N.D.—Please se2 nota at enl of Szction (o) below.

(¢} Exolic collon,

20, In what cotton growing districts have you been stationed and for what period in exch 2 Have you

Leen in actual touch with cotton cultivators ?
+ al What varicties of exotic cotton are grown in the districts with which you are acquainted ?
2. What i3 the average sizo of ho]dm"a in whizh cottén is gro‘sn and what proportion of the holding

i3 under cotton ? .
YOL, II0 - I



INDIAN COTTON COMMITTEE : -

¥

QUESTION ISSUED BY THE COMMITTEE, S [Continued

- 7:: 23, What are rt.he a.vera}ge yields and 0 . i
o : profits per acre of the different, varieties of exotic cotton of which
: ytt;u Ihave experience ? Ho“_f do these compare with those of (@) deshi short staple cotton, and (b} desh‘i‘loc
- sbaple cotton, (c) other deshi crops ? : : R "
iyl gg g{l:: rotations are followed and what manures, if any;, are a:pplied ? ‘
T 28 » In your opinion, are the special conditions which would affect any incr i
7 : 1 ur ¢ > i ease in th :
= 'iixiz‘);;z ;ozzzrggeil;gigﬁnggwtg txyhxcn y?lu areacquainted, e.g.,length of ginninggeason, hzl'igatigna;evaz;.i?:ﬁ:
- Tabour supi ey » o pe 1v1?og W}t food crops, limitation owing to necessity of observing rotations,
.. .26. Da you consider that, in "the cotton growi , ith
o, 4B you s : tracts with which you 2 inted i
varia. Do you ) ) growing trac you are acquainted, the right.
ntrodaeed 1 ic cott;og are bemg Euﬂhed in the right districts or whether still superior types could be

. ¢+ 27. What measures would you recoramend to pr ixi ‘o : : '
R : event th £ ith (5 :
?“‘P‘;S"‘?%%n,t(g i) deshi long staple cotton (a) in the Eeld, &) inil:?fx;?ﬁ)fy 9ex0t1c cotbon. with (i) deshi short
- w0 . y & myouropinionastoth d » e1e . o b H . o
 as against relying on selected seed groe eil:‘;gll.lty? of importing seed direct from America or Egypt as required

. 29. Please add any remarks i
e 2 4 you consider may be helpf i i
- ‘cotton growing districts with which you are vaiaiﬁtefi {; ul to the Committee on the economic state of the

};ourl;q rg‘ "-'ing‘lefe (‘);)Izlrér;xtxt&a gg;l% 3): n(:}géiegoizfs :122 r;gx:gh g;;ec é,‘,‘ﬁé’,’( 1' o};xouvl;it‘;liem'm as to t.h\at bfesthorganizatinu for himdling cotton in
. T | > h improvement o stabli 5o
or the production of improved seeds, district staff necessary and the regulation of b?;ying aggnciesta:dp ggfﬁg??:ég;gg?t otsced farm

II.—ConnEncraL Aspecr.

30. Give, as fully as possible, an account of local trade customs with which yéu are acquainted in regard

- to the marketing of th on ¢ i i y
" or contracts g e cotton crop, in pa.rtxcularijs regards any systems of agency, advances, future buying

31, What are the commercial names of the vari i i
X of ¢ ious grades of cotton with which you are acquainted and
ix“:)mev;h;.t zéx;eas do they come ? Do you regard them as suitable and, if not, Wha.t?7 altemtiogs would yzu
gges n you suggest 2any means by which the commercial names could be standardized, .e., of se-

curing that the same name should be used for the same cotton fr ity i
1 : | 1 om whateve
g 32. What do you consider is the best form of buying agency ? whaterer Jocality it comes ¢

.

IIT.—STATISTICAL.

33. Do you consider that the cotton forecast i i
: u col » asat present published, is sufficiently accurate
a3 3ou1:; fr(g}mce is concerned 7 If not, can you suggest any way in which it could be imprﬁvei;l‘;m ons far
rogard to.cot z:’ g(())l:hsigﬁfs‘; z:{lxy fme(;hods by which the statistical information published by Government in
o o ootk er than the forecasts, e.g., the cotton press return, could b? made of greater use to the

35, What are your views in regard t i jeati i i
2t upconmtey o ky;ts A gard to the daily publication of Lm:rpo?l and Bombay cotton priceg

IV.—MANUFACTURE.

36. What class of gins and presses db(a)of l:s?:.:i; ;Ld Pressmgl'x i

g; '\‘g:&t is the size of the bale produ);efl by your ;Z;"’c:rl;r;y wveyouinyour factory ¥

30, Tave sy gins boen suceowtal with Todin sotions o vt o oo tho object

ig’ gggeogwgix ;igzrzzrfdeglgiq;’n divf;i'm;lt; i;nof);;{;g):;rflgéf;ltf)t'r;rog‘:xg:s: ';S_tho oblection t:O them ?
i s’ohg'h;tsggnnﬁgicilwzu}d jow suggosz\’ 1c‘1 raw cotton reaches your factory in any way objectionable and,
Stap}enéotton, wmglld}gn;ts:l?;:ai(;,{i'ﬁdalptg:ﬁ})i\tiz ;Sgé:;cﬁzsﬁrf::)%obg‘ix&e%?:glf; ;hOYﬁ staplo cotton by long

N.B.—The Committee would be obliged by any information you ean give them inrezard to th

staple cottonandalso in regard to anyexperience you have hadin han ling any new staple (:otl‘.oue goneral question of long sersus short

7 ) (8) Spinning and Weaving.
:3 })ngt coflmést ﬁre SP‘(]'{H in your factory and what is your principal market
) ot fin ondition in whic : : s s .
Lt remediis Mhetys :e;b n? ition in which cotton reaches your factory in any way objectionable and, if so,
45. What, in your opinon, would be the effect on the cot : i
, 3 ton market generally if any | i
of the short staple cotton at present grown in India were replaced by long stapgle cottogl ?  farge proportion

.. ¥.B.—The Commitiee would be oblized by apy inform 1 t t
staplecotton ang alsoinregard to any e:perienge youhave hq:fs’lr;‘lx?\%;(i‘}l‘:\gm :gv:g%ﬁ)iincggfgs tothe general question of long tersus shiort

R V.—GENERAL. *
46. Does your experience indicate that buyers in th st hav ;
of improved cottons by offering a premium for t{erfx.m © past o been prepared to encourago tho growth

47. Do you consider that the wat : i i
particniar ecap 2 ie water rates charged have any effect on the cultivator’s preference for a

48. Do you consider that any chan i
: : b s 3 hanges are called for in the schedule of water rates at present in forco ?
e . 4{?. Do you consider thafi the tenure on which land is Leld in the tracts of which yorz)x have ex erign.ce
in any way aflects the extension uf cultivation of cotton ? perence

VI.—Irrigatiox. -
{(For Punjah and North-West Frontier Province witnesses only.)

ind e;@éai’;?ase Islmto xf'haﬁ experience you have had of irrigation in genersl'and in particular of irrigation
canals. - Havo you any experience of canal jrrigation assessment work, . °

MINUTES OF EVIDENCE. : 3

QUESTIONS ISSUED BY THE COMMITTEE. [Continucd.

51. Has it been your experience that cultivators prefer wheat to cotton as an irrigated crop ? If so
what is the reason for the preference ?

52. (@) What is the critical period in regard to the water-supply in the canals of which you have
experience ? How would this be affected if there were an increase in the irrigated area under cotton between
April and October ?

{b) When is cotton watered and what is the volume of water required per acre at each watering 1

(¢} Please furnish statistics for the channels of which you have had experience showing—

(¢} the average flow of tlie channels month by month throughout the year.
(i1) the average monthly area of each crop irrigated under the channels, It will be sufficient if the
average for the last three years is given. ’

The maximum carrying capacity of the channels should also be stated.

53. (@) Are thero any. periods during’ which the supply in the rivers would be sufficient for a large ex-
pansion of the area under cotton to utilize which the canals could properly be enlarged with duo regard to
financial considerations 2 If so, please give figures for the canals of which you have experience ?

(b) How would such an enlargement of the canals affect the arca under wheat ?

54. (a) To what extent could the duty of water on the canals of which you have experience bo improv-
ed by cqualising the distribution of the supply between the upper and lower outlets on the distributaries ?

N.B.—In the Punjab thiz process is technically known as the * remodelling of outlets.”

() To what extent could modules be used to effect this purpose ¥ -
(c) If the distribution were equalized, what additional irrigated aren would accrue? What crops
would be grown on this additional arca ?

535. Does the supply in the rivers increase gradually in spring and decrcase gradually in autumn or are
both the increase and decrease sudden t  In either case what is the efect on the cultivator’s preference for a
particular crop ?  Please furnish, if possible, a diagram with statistics illustrating your reply for the canals
of whieh you have experience. .

_56. (2) In cases in which canals carry a supply for irrigation during the summer months only, would
it be possible for the sowings and final waterings of cotton to be carried out by irrigation from wells 2 Do
you know any tracts i’ which such a combination of irrigation from wells and canals would be feasible in the
case of American cotton ?

N.B.—American cotton requires watering as follows 1—

(1) First watering between March 25th an May Sth.

(ui) Three yv)atc\rin)g;s between the timo when the ttowers begin to appear which is between July 20th and August 10th and the end

(€i) A ﬁ?tlhsxf\mluﬁnuflr.\vatcring jn Octoler.

{b) 'To what extent do wells exist in the arcas commanded by the canals of which you have expericuce
and what steps are required to extend the irrigation under them in those arcas ?

(c) Have you any experience of tube-wells and do you consider that their use would be valuable in this
connexion ? ‘

(d) Do you consider that it would be possible sufficiently to improve tho canal system by tho con-
struction of weirs or in other ways 50 as to obviate tho usc of wells 2 b

(e) Can you give an idea of the cost of such an improvement in the canals and the time it would tako
to carry out as compared with the cost of the construction of the requisite number of wells
and time it would take ?

57. In case it were found possible to incroase the size of canals and consequently theirrigated arca under
cotton, what addition to gross revenue at present rates for water would you expect Please illustrate your
reply from the statistics furnished in angwer to other questions.

58. Can you give a rough estimate of the average arca of each crop grown on » holding of 100 acres ?
How are these areas affected by the water supply and by the nccessity for growing a fodder crop and of
preserving suitable rotations of crop ? Would any proposal you have put forward bring about an altera-
tion in these areas ?

50. Haveyouany experience in regard tothelining of canals 2 Do you consider it & practicable measure?

60. Can you give a rough cstimate of the probable cost of lining canals in terms of acrcage irrigated ¥
How does this compare with the acreage rates of cost of the canals in their present cordition ?

61. If it should prove desirable to enlarge a canal, could this be carried out in conjunction with lining ?
How would you propose to provide for the existing irrigation whilst the work of enlargement and lining was
being carried out ?

62. What eflect would the lining of canals have on scepago problems and the rise in the subsoil water
table? To what extent would the expenditure involved be justified on these grounds

63. To what extent would the lining of canals improve the supply (a) in the summer montls, (¥) in the
\\ilinter months ?  Would the expenditure involved be justified by the improvement, if any, effected under
this head ?

64. Do you consider that the water rates charged have any effect on tho cultivator’s preference for a
particular crop ¥ Do you consider that any changes are called for in the schedule of water rates ?

VI.—IgrI1GATION,

(For witness from Provinces other than the Punjab and North-WWest Frontier Province.)

85. Please state what experience you have had of irrigation in general and in particular of irrigation
under cenala.  Have you any expericnce of canal irrigation assesament work ? p

G6. When is cotton watered and what is the volume of water required per sere at cach watering ?

67. Has it been your experience that cultivators prefer wheat to cotion a3 an irrigated crop Y1f so,
what is the reason for the preterence ?

68. Does the supply in the rivers increase gradually in epring and decrease gradually inautumn or are
both the increase and the decrease sudden 1 In either case what is the effect on the cultivator’s preference
for a particular crop 7 Plese furnish, if possible, a diagram with statistics illustrating your reply from the
canals of which you have expericnce ? ’ .

.. B2
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VI.—IRRI1GATION,

3041. (85 fence.— 1y experi
I Favook ((1 ire)cfgegeince. I}I; experience of irrigation is only small and relates tomethods of lift irrigati
73042, (89) Wel}"a“;ntcebo irrigation under eanals nor of canal irrigation assessment W:ork - fmgation
walls have gono out of use: 3 Welli.-—'In a great many villages now regularly irrigated by c'male the old
Leforo beires of vy e forn' ymtx_d, 1n most cases, require cleaning out and repairing, possii)ly ;;3})1:i1 l?
ey costios thon o T xir(r)x{tgg Il{zn 2%u1r)poses. Cultivators naturally will not resort to lift irrigation f(rolxlx%
iy costing 2 . €T 4Cre per erop, when they can get o gravity flow § i
hem from Rs. 3 to Rs. 5 per acre. The matter is thus a %ure]?r ducgtiocgv OEOToztn:)l\i-ilzllin(t)fxsg

cultivator. . i
culti Regarding the steps that could bo taken to extend irrigation by wells in areas commanded by

canals lh¢ only effective means would be :—
(1) Entirely to cut off the canal su i
1 ely te pply to particular villages,
fﬁ; %‘g ]r:‘::scer ?111(; can;tl ;lq\v' rates to equal the cost of lift irrigation from wells, -
cost of lift irrigation from wells so that it shall not exceed the present canal flow rates

Nos. 1 and 2 ar ici
AW E[; ig% ;lr(:lx;iflgx l;; émhvi;e t‘? bo of any use, even were they of cconomic value, whicl they are not
T oo cox.n isss "tIA 0 ‘;Jthen remains as the only practical method that can be ado ‘{eh to 0 t:
M E s considef te ;vx i tc.m lﬂO)v watering. 'This matter of irrigation from wells, to st)z Iemget
o . Comider n extremely m}portant one, and one which will have to be Ioo'ked m{)c? cl crI1
it el i oo @ : ;n;r;go :Vlilﬁg:: in tcangzl cc;;mmarlldﬁi areas which ecither on account of l?:iixg
2t the I vater is not available, or else being i i
5 : > wate; y eing at a
“x:irl:uﬁc;ig;gllu?ﬁi’ggnvgflagf:;rgte&tﬁ zaml :ﬁxgﬁ,mon at all.  Such villages can ztapr:sgxig(e)rﬂ;glifrgc};;el ftrliilrxl
811 T r rea aud thus ; i fe
produ;‘,)txzxtt:y with adjucont e imigntad villages compare very unfavourably from a point of view of
Dog ;frutment?rx?;fixl‘:tc;ﬁg gé)w 1frr‘1g{1.tlop is looked to entirely by the Irrigation Branch of the Public Work
A el Debsy ot Is of irrigation by lifting are being devcloped by the engineering branck forl .
e mante, tharvmer ;;ucz?c?zeipc?gné if t(_hﬁ'erlt:nt irrigation methods are to remain control!ed‘b; :egariéz
ents, g los -operat 3 1 ¢

presegt,gthergiest, renults are by, be at{)ﬂ.ine(ll(.)n. Vetween such departments is necessary than obtains at
d}‘eni‘h}, ar(;g;cttgx%; l;‘fgrl.fr';fatm:‘\ 'frovm wells, the olc.i ways of raising water by bullock and charsa, and b
B e eliing moro ginhlw:a \ carly, owing to mcrr_:ascd cost of labour and of bullocks, and mo'roa'n . Y
edgunmantuiraiuiid esorted to on a l'urgc sc.a.le in the future. The Agricultural ])c*, artment et
down, ARy, Sen cmgi rn':[vmtml;s and power units during the past few years and has prov*otlp‘thﬁ e:n Ius P
e e pJHm wiﬁs eofaﬁ(}ef;; ;‘r:?::echg}plyttl_mlzlthd’ old way by charsa.. The diﬁiculty i;;lifa]t 1:1]122:

. o will not in thei 5 ition yi ] 1
pumping p rf'ﬁtable. The chief factors governing the costlze:)l; &fﬁeﬁgﬁgﬁ:jf;%ldd eriough water to make

((1); %Ihe cost of running the power unit. » -

2) The quantity of water to be lifted per unit of ti
-{3) The head against which raised. b of time.

Coustdering No. 1, very large areas of lan irri

( 0 & and coul 3 ; i

, if hydro-electric sghemcs \rte"re developed at thedl:})rege,:n::%r:lt:ldf?ﬁa‘t O e no ciicient me
low rates for running centrifugal pumps erected on tube \;'cfls “S

[

i ans of watering»
L and the power given free, or else at very

e 3 xcreny? Y
Such schemes would go far to redace the cost

: (4} T{ ¢ arcas ] Cl} €G- ['C 143 (‘t\ N B q
s A% 1¢ 4t mw hl a-operatio ]) ‘tween the 1“ [fag: 1§ a aoric ura ;
: 4 ‘ e & tion nd Alb ult < l Dep&rtments 13 re¢ mre(l on

L g . L -west of the Provin i
_ growing parts, such co-operation, resulting : -west Province a{&d since these are the cotton
" the area under cotton, e g in large areas being given efficient irrigation, would directly influence

- (5) Thaveexperienc of tube-wells, havin ‘

’ ] : ; - X vut down many in vari istri i3 L

ot it e e penen gpu ny in various districts of this i

it their us greatly increased numbers would be very valuable in connexion \\'ithkthgricx)xvcx;;gs&e 0% :g:xs:}: .
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MINUTES OF EVIDENCE.

‘United Provinces.) Mr. F. H. Vick., [Continued.

under cotton.

for tube-wells.
(6) I have tube-wells giving 40,000 gallons per hour as a constant yield and capable of protecting fully

300 acres round each such well and I firmly believe that in the near future I shall” be able to rely on a
yield of 70,000 to 1,00,000 gallons per hour from a single tube well and to protect fully by irrigation about
€00 to 800 acres. The province is fortunately provided with an inexhaustible underground storage of water
and it only remains for the engineer to make use of such a great natural advantage. i

(7) For purposes of comparison I may mention that the ordinary pukke or kackha well of this Province
yields from 1,000 to 4,000 gallons per hour. .

3043. (72) Adequacy of supply to increase in area under cotton.—This question is partly answercd
above. Talking of this Province, there is no doubt that if underground storage is taken into account, and
there i3 no reason why it should not be, there is sufficient water for a considerable increaso in the area of cotton.
The development of irrigation by pumping from w ells in this Provinee is not yet far advanced, it only having
been started four years ago and the past two or three years having been against rapid progress owing to the
difficulty in obtaining plant and the very high prices existing. When power pumping has been greatly
developed in the Province, and such development scems to me to be certain, then there will be larger areas
irrigated for cotton. .

(2) In my opinion it is the duty of Government to take in hand power pumping schemes on a large scale
and to make such schemes self-supporting by charging water rates, as is done for canal water.

Speaking generally the cotton growing districts are the most snitable parts of the provinco

Mr. F. H. Vick called and examined.

3044, (3r. Henderson,) In the case of irrigation by tube-wells, if the depth from ground level to subsoil
water level is within 25 feet, the cost of irrigation works out to Re. 1 per acre for watering.

3045. (President.) The average depth of tube-well borings from ground level is 200 fect in the United
Provinces. ‘Thus if it is 25 feet irom ground level to water-level, the tube-well will have 175 feet depth of
water in it. .

. 3046. (Mr. Roberts.) 1 would advocate a general survey of the possiblo tracts where tube-wells would be
feasible. There are parts of the Meerut Division which have practically no irrigation facilitics at all, are neither
served by canals nor have pukka wells for lift irrigation, owing to the difficulty in making good wells in the
sandy subsoils. I will furnish figures for those areas where tube-wells or lift is the only feasible form of
irrigation. At present we are held up by difficulties in getling materials.

3047. (3r. Ashion.) The rate of Re. 1 per acre is for cach watering and not for the crop. Tube-wells
are- put down by the Agricultural Engincer and made over to the zamindars. 1 consider them a paying
proposition for Government to xum, but a big staff would be required as in the caso of the Irrigation Depart-
ment. The Province will be mapped out and divided into districts. Tower is at present running to waste
on the canal falls. It might be utilised by means of hydro-electric schemes. 1t might be possible for
tube-wells supplied with power from hydro-clectric schemes on canal falls to irrigate certain arcas on the
upper reaches of canals at present irrigated by flow from canals, the water thus saved in the canals being
used on lower reaches at present unirrigated, such rcaches being outside the range of hydro-clectrie scheme
and being unsuitable for tube.wells. 1t would not pay to put tubes down for just one watering before the
rains.. There is need of co-operation between the Agricultural Engincer and the Irrigation Department.
3048. (President.) Tube-wells form much the biggest part of my work. The United Provinees® Irrigation
Department about fifteen years ago made experiments in the matter of lift irrigation from ordinary pukla
wells (not tube-wells) by means of engine and pump. The experiments were not successiul, as wrong types
of plants were chosen, the matter being in the hands of a Civil Enginecr instead of a Mechanical Engincer.

3049. (Mr. Wadia.) 1t is a matter for the Trrigation Depurtment alone to decide whether canal water cun
be given in certain areas at specific times. However, as far as one outside the Irrigation Department can see,
water will be available from the big canals through May. These main canals are fed from rivers rising in the
snows and they thus get an increased supply of water in May through the melting of the snows.

[ ]
NI

Supplementary writlen stalement submitted by Mr, F. 1. Vick.

tional information required by the Committee. T have

2050. Preamble.—I submit some points of addi
ke new tests on this season’s rald of the cost of irrigation

delayed the matter for some time a3 1 wished to ma

by tube-wells. .
3051, Irrigation Ly tube-wells as a supplemenit to canal-flow irrigalion.—1 enclose, as promised, a copy of

part of a note put up by mo to the Irrigation Department in April Jast year on the matter of irrigation by
tube-wells to supplement canal-flow irrigation. The forepart of the note was on the tube-wdll as a means of
draining water-logged areas. Where the ordinary water-level s high and canal irrigation is resorted to, the
land often becomes water-logged and the crops suffer badly. With a well arranged scheme of canal-flow
irrigation supplemented by Lift irrigation from tube-wells, this water-logging could in a great mcasure be
overcome if the canal wafer were mostly used on areas where the ordinary rubsoil water-level was low, and
lift irrigation from tube-wells on parts where the water-level was high. The tube-wells would be drawing
water from the subsoil and distributing it on the land surface for jrrigation of crops and they would be certain
to exercise zn ameliorating effect on the surrounding country as regards water-logging, whereas eanal-flow
irrigation has exactly the opposite effect, that of increasing the water-logging.

{2) AsIpoint outalso, in the note, immense power is usually available at eanal falls especially on the larger
canals and on the higler reaches of such. . On the Ganges Canal alone, some 50,000 horse power i3 available,
which would be sufficient for seme 2,600 tube-wells irrigating 600,000 acres at Icast.  The tube-well pumps
would be electrically driven by energy generated at the canal falls and I would point out that such an
arrangement is the very best for showing high efficiency and cheap irrigation.

3052, Areas suitable for cotlon growing under fubewills.—egarding areas suitablo for cotton growing
provided tube-wells were installed for irrigation, I am unable to give much detailed information on this without
a very close investigation entailing two or three months on epecial duty. I know there are large areas in
Muttra and Agra Districts which are quite suitable for cotton growing Lut which have nearly®gone out of

.,
.
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United Provinces.] - S Mr. F. H. Vicx, [Continued.

. taltivation owing to there being no irrigation facilities. I have come across many such areas in the course of
. my touring. " It would need detailed investigation both as to area and tube-well possibilities before definity
. .- figures of area could be given. . I enclose a plan* of a block of villages in Meerut District where {there are no
w¢ - irrigation facilities at all.  There i¢ no canal irrigation and the subsoil being sand to a great depth the
- construction of good ordinary pukka wells is rendered difficult. I am just starting to put dowm a couple
-2 of tube-wells in one of the villages of this block and will shortly be able to give more information if such is
: . required, - The area of this block is about 50,000 - acres and it is right in the centre of the cotton growing
*tracts. I think it would be quite possible to come to some understanding with the cultivators in this tract
*in'the matter of the growing of long-staple cotton if a certain number of tube-wells were given them for
: irrigation, - The growing of certain crops is, however, more a matter for a Deputy Director of Agriculture
.. to arrange than: for'me, but if thereis any prospect of a grant being given, I will go into-the matter with
such an officer, and try in collaboration with him to put up definite proposals and figures to the Cotton
- "Committee, - : L

077,3053.7Cost of irrigation by tube-wells,—I have found from fresh tests this season that the cost of irrigation
.~ by tube-wells comes within Rs. 2 per acre per watering, if the depth from ground level to ordinary subsoil
... water level comes within 25 feet. This is for running expenses only, depreciation and interest on capital
; -/ outlay. not being reckoned in. I do not consider the above asa final figure as I expect to get much larger
s - capacity tubé-wells in the near future and the greater the yield from a single tube-well the cheaper will be
. the cost of irrigation per unit area. The cost too would, of course, be very greatly reduced if electrical
. energy were available from canals falls as outlined in the earlier part of this note.

’
7

ANNEXURE,"

.- " Batract from Note by United Provinces Agricullural Engineer on Mr. Molony’s suggested scheme of tube-wells
o5 for remedying the effects of percolation from Agra {Canals, contained in demi-official No. 226, dated the 13ih

" April 1917, to Chief Engincer and Secretary to Government, United Provinces, Public Works Department,
~Irrigation Branch. S - ‘ : :

L T R T T T T T *x Lx ox

.~ In the foregoing part of this note, I have considered the matter solely from the point of view offthe Agra
*-Canal, Mr. Molony’s note especially referring to this., Iwill now remark on the possibilities of develop-

went of power in other and more suitable parts of the Province. )
Some of the bigger canal systems embrace falls of magnitude which are capable of supplying almost
unlimited power for pumping schemes. Take, for instance, the Ganges Canal between the headworks and
Meerut, where thers are some cight or ten falls, Allowing, at an estimate, 8,000.cusecs of water at ten feet
head and an efficiency with up-to-date turbines of 75 per cent. there is some 5,000 H. P. available at every fall,

*or a total of 50,000 H. P. for the ten falls, ' :

' I am not aware if there are water-logged areas, which cannot be drained by gravity, in the country along
= . the Ganges Canal, north of Meerut. If there are suth spots, they might be unwatered by pumping from
© - tube-wells, the pumps being driven electrically, by power developed at canal falls, Such a scheme would only
.. be profitable if worked on a big scale. )

-7 The power developed at canal falls might be very profitably used for working tube-wells for irrigation

*in parts not commanded by the canals. The electrical energy could very easily be carried 20 to 240 miles
if necessary, for distribution to the pumpipg units. Allowing 25 H. P. for each unit, some 2,000 tube-wells
each irrigating 300 acres, would be possible, making'a total of 600,000 acres of additional irrigated areas
and irrigated without drawing at all on the canal supply, & very important point. The cost of tube-well
would be about Rs. 3,000 per unit (capacity two cusecs each) in normal times if constructed in big number

“with suitable plant. ‘

To make a start in the direction indicated, the power developed at Bahadurabad for the construction works
at Bhimgoda might, after the completion of that work, be used to work tube-wells, to irrigate s little of the
tract of country west and north-west of Roorkee, which is not commanded,by the canal, and would benefit
greatly from proper irrigation, .

Development of power at canal falls has been proposed on many oceasions, but mostly for industrial
purposes and for this the point against the scheme has been that the canal would probably be closed for six
weeks or two months in July and August during the rains, for annual repairs to the canal works, and that then
power would not be available, and industrial concerns be obliged to close down for the period or else go to
the expense of installing steam plant as an alternative source of power supply. Such a closure would not
adversely affect the tube-well scheme as, when the canal was shut off during good rains, the tube-wells would
not be required to run for irrigation. . .

‘Where the demand for water for irrigation from a canal was greater than the supply and the canal contained
. {alls capable of power development on a large scale, it would be a feasible and profitable arrangement to sinlk
* tube-wells in big numbers and work them electrically. Such tube-wells could irrigate large areas at present

" irrigated from the canal and the canal water thus saved could be used in parts not before irrigated and which

were outside the range of electric power for tube-wells, In general, it would be upper reaches of canals that
contain falls for poswer development. Taking again the instance of the Ganges’ Canal, no water need be abs-
, tracted from the canal {or irrigation north of say Muzaffarnagar or Meerut. The area at present irrigated
- could be quite as well served by tube-wells worked by power from the falls. At a moderate lift, say
“ - twenty to thirty fect, the running costs for such irrigation pumps would not come to more than eight annas

" per acre per watering, if run by electric motors fed with current generated at canal falls,

“*Tho enormous possibilities of tube-wells, as a means of giving proper irtigation to the vast alluvial plains

of Upper Indis, are at present realized by few, but I have no doubt, that they will be resorted to very largely

-in the future and that they will be a factor of great economio importance. The tubs-well at present is com-

- paratively new to India but a constant flow of about two cusecs each can already be obtained from them.

- Later on, with development and better and bigger plant for sinking, I am confident that flows of six to

* eight cusecs will be obtained, and something like 1,000 to 1,200 acres be irrigated from each tube-well. The

. matter is well worth the close study of the Irrigation Department.

L ) ¢ Published in seperate volume of maps and plans,
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Mr. A. C. H. LAURIE, Superintending Engineer, Second Circle, Agra.

ExaMINED AT CAWNPORE, NOVEMBER 28D, 1917,

! Written, stalement.

. . T I
2054, Preamble—In the note below I have recorded my opinions only on thosel p?lnt?c nleélc‘;l‘x( 11(\1::‘(112110
viv inion on with confidence. I may mention that I have bad canal exper x{ending
couldfl%w:ai: (?1? the Upper and Lower Ganges, Eastern Jumna, Agra and Betwa canals, have a good k
?ev;ie:e ofythe vernacular, and am interested in the people and their crops.
p =~} ]

1.—AGKICULTURAL EXPERIENCE.

{a) * Deshi™ short-staple collon. |

ing increase in area.—- der deshi short-stable cotton fluctuates
53 itions affecting increase in area.—The well un ) < fuctuates
latg:{;)'oo"lf(Ze)a Sl?ilé(fil(tw:)orﬁsributing causes are the rainfall of the early Eharif season—23fry and June—and

ket prices. The factors limiting the increase under cotton in addition to the rainfall and prices are chielly
 marke .

i i imi t procure sufficient manure, and depends upon
i dinary cultivator of limited means cannot proc r ) n
?Conomlbc. IoTuE‘lii(r)lrgs Iane?rot&tion of his crops to obtain the maximum return from ‘]“13 fl;oi};l]xll;%‘.r d;\riiﬁvtm !
ron e sﬁallofollowed by barley, sometimes pure but generally rr‘nxed'wnh peas or is left fz e u’\;tity
?r‘ljlgxlvsix‘:g rabgr and sown with sugarcane on the following kharif. '1{110 lﬁ@tcz;.rcqnxriigt}c;gi ‘con?ril;utinrv
y irrigati i t tho costs of cultivation. Anot g
f irrigation, and some capital to meet the A ,
Oi Tg?szi’a?fggzslt;v;or usu’al]y reserves a part of his holding (when a wator-suppt]_yoflst(}:l‘l‘relgz gcf)rtl\:l?ceal':l,
fror i he: ing ‘11 on accoun @
i ¢s hiy I tton prevents wheat being sown 't
from i e B e ensan tho o i d wheat being sown. With a better supply of
i he land between the cotton being cut and whea g . : ‘PP
:;lziifgr;()(g iﬂifzetthecplace otf ploughings) wheat could follow cotton and the area of cotton l:o inereased

{¢) Exolic coiton.

i i i i r ainted.
: feties.—American cotton is the varicty with which T am acquat
ggé?] g;; gc?;:leittli?ns affecting increase in area.—The principal fz.wtor limiting }thcl a'retmmp:\tl;d:::‘dgi
0517, cotton is that it is later in - coming to maturity than (Ic:shz, cotton, and td)cro )i] o [r;hi oty
Amerll)canfollowed by a rali crop (as mentioned pgeviogslly). It is also not sol l}x)ar y as t}x}ch;rme; ety
fiTlerlin ethe earlier and later stages of its growth, ‘requiring more water and labour in
beinﬂgmore susceptible to climatie vagaries in the later stage. :
Led

+ V.—GENERAL,

3058. (47) Effect of water rates.—Tho water rates charged only affeet tho cultivators preference for a

ti ula.;' crop to a very slight extent as the canal water rates are extremely low. ¢ the canal water rates
* l:(3;()59 (4813 Desirability of alteration in water rates.—In splltcl()ffthet tlgwtni?s % ' ;10 \\'at(:r wates im{é

i : f irricatior cost, and the fact that the cane ates,
e e B B Te past. twenty whi i £ icultural produce have doubled, I am

c in the past twenty years while prices of agric 1 p v b 1 ¢

ngi ;Tg;a:g;ntg;drelc%r;;esd raising {he rates. I am, however, emphatically of opinion no reduction
n .

should be made.
‘ VI.—IRRIGATION.

3060. (65) Experience.—Please sce preamble to this note. ]I have had no expericnce of other than
irrigati ave experience of canal asscssment work. 5
o Sg?gagf(;)nswatler];;; ?)fe:gtton.——(}otton waterings for sowing (paleo) are usually begun about }Iﬁth(:?
"Othz‘\lay. (The depth gf water taken for watering is, I should say, about four inches to six inches
4l .
r ic feet or 120,000 gallons. )
rougg(l))(;:’?-(zg)'?o)o(?c;lt‘t)(‘);f;g:ezz wheat.—Cultivators prefer wheat to cotton boclauso \.vh?at c:mntot (11;1) t‘; ;:1:;2:,
o o ) irri irri ¢ 110 CASRC
i i e i duce between an irrigated and ur.nr‘rlgatc'( crop is far greater !
wfateilelﬁ i;::xindil; ?ﬁgﬁrgﬁz;&?zfs a general rule. Also the climaticinfluences are a bigger factor in the
of w
oon crop, than wheat, a cold weather crop. . . '
Casegg(;o?tt(%g!) [;‘;Egtnusations il? river-supph'e’s and their effect.—The ﬂuﬁuat{;on: Otf' ;};cwr(:l\l;;; Sl‘:'{?éyb::::
ibited in di . 1 (Annexure IV)* accompanying this note. The fluctua fons wo ave be
Ex{xébxtggpﬁgftgeﬁl?; ggo“-n(innvolumes ix)xstead of gauge: (the volumchvarlostpﬁ{ah{oll(;x)l'll_}i‘,‘ qt]l;cgfsrrhg;&
e ron i ving a discharge table for Raiwe rauge &
i i han the gauge. Due to not having a disc ; ¢ 2
1ncre‘atsmzi moef: ,rtallr;ff}a};et s?xbmittir%g tl%is note, I had to fallback on a diagram of gaugcs.).v I shmlﬂ'r,l nvl('llmloln
:ge:lgaeiwglf is situated six or eight miles above Hardwar and represents th[c tt}otal rncr;s::lp];’;) ;:‘?q]uaﬂ)]s-
. q Is at all scasons of the year, ar sually
f the Upper and Lower Ganges canal c nd in unusuall
f](g' Itxf)l: sgsgggs?ﬂco ::ontrli)l?utes a considerable proportion of the suppl_}; ﬁf t{}c z%,;r?i)carml (it is passed
. ! 5 i indim Nadi).
canal through the Upper Ganges c:mal., Jaui escape anc
dow‘(l";oltgiv?ﬁr\?e sacon from gt;hc diagram, the increase is fairly rapid in May and June and decrease
likeWig&in g;)to\%iﬁl;zrﬁofsg?vevius.—l havenot information at hand on the extent f)f wells in ’th(':\ ;xr{:a
3. de((l by the Lower Ganges Canal.  Generally speaking canals arc not carr‘xcd lnt-() ﬂrca’s“.cf,r‘»f;( t-}‘;
;?:llllsn;:r two z‘crﬂ()nﬂ : (1) kackha wells (which are ths usual form of ?,rix;;qlttl_nal(\;ccl!l)n:;epii);éitcu};n u{ Siq}‘ﬁ;@
b oF . i not cans splace
, ise in spring level which the pressure of canala induces, anc it is Y to di :
itin 'rfi'n;qpfll}llxoe only tracts which I can think of in my circle (the Doal from ‘_“;hdrh m ﬁ}f‘i
Weu‘lm'bztl? -Fa.teh ur in the south-east where any considerable number of ngrxculmral wells are wor ul
nort&v‘_“.ei{aﬁnadi dgnb Alizarh district, Bagar-Kalinadi doab, }Ita}} and Farrukhabad iilstnct‘a, 'MZI
21':3; g;x‘;gar doab \Iar;ipuri‘ and Etawah districts, T have no suggestions to offer as to steps require
O - 5 o -
to extend irrigation from wells.
{2) 1 have no experience of tubs-wells.

& published in scparate velume of nays end plaps,
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3065.’ (70} Suitability of existing water rates.—I consider the existing water rates: charged for cotton

ggg4 R
-9 [«] - =1
-suitable. I find it difficult to quote statistics to support my opinion. From diagram No. 2, (Annexure Vy* - = ER: . = BeES 8" 3
+ which shows" the areas of cottont irrigated, canal-supplies during May and June, and rainfall during the 8, 28 ° i': §.ch? 273 §
w
-same months it will be seen that the area of cotton irrigated varies mversely as the rainfall. I had o - 3 ig é—a 5« §§ g
Q
expected to find the variation more influenced by the rainfall of May which is the more critical of the two - & . = g o'é‘ = “ 2.,...5 :-ﬁ
~-months concerned. The fact is the cultivator is always sanguine of timely rainfall and holds off from = M A 23 3 T E =R
el
: taking canal-water as long as he can. S 5 weEod g3k s o S
L N V - 3
... .30686. (72) Adequacy of supplies to increase in area under cotton.—Under normal conditions I think - <] o 2.6 »§ = g 553z 83584 -
there is sufficient water not utilised o enable an increased area of cotton being sown with canal- 1mgat10n. C 3 - g~ = Sega<fl o S
- This will be seen from Annexure I to this note. I cannot give adequate reasons why a larger area isnot : S 2 Be58d.885
. ow ol s a Iy
irrigated. 5 ‘ ;L ZEGBS B2 E
3067. (73) Deshi versus American cofton.—It is. my experience that the cultivators prefer deshi > S £
cotton to American. For reasons affecting the cultivators’ choice please see answer to Question 25. (para.- g B
aph 3057). 8 - I D WD MR
LEreD S axagan SEERREaY
3068. {74) Effect of canal regulations.—1I do not consider that the canal regulations create any diffi- = poznin ZSn e Re PN | s P Sereioreiod
- culties in regard to tho irrigation of American cotton.- On the contrary, the Canal De partment is put 3 . - o weAm S
- to considerable trouble in meeting deraands made on behalf of American votton. Irefer to temporary S ) _— 5; RN
R i R, 4
©:7 - . -outlets -which are usually asked for to encourage the sowing of American cotton.” The Lower Ganges canal = . E SEERRRER - A Ju § CHRANEGR
irrigates only half the arca in kharif that it doesin the rabi season. The numbers, positiom, and signs ; S 5 2 -padeasy e % ks D 2 z & podwosy | % -
of permanent outlets which are provided bave been so arranged as to secure the maximum area of rabi = - 4 5 - s
irrigation in the tracts commanded by the channels with due regard to the supplies available and ensuring K] § T e 8 P mmowamne
by D U ~- ) o
thatasufﬁcxency of water reaches the tails of the channels. Therefore the permanent outlets should > = 28 ZRERE = PUIY AV RERCERRS
77 suffice for more than all possible kharif needs. - I consider the practice of giving temporary outlets to g PEIY IV - pe v e Y s e siciale
:i%.  .encourage American cotton sowings should be discouraged. They have been so given for many years =
¥ past, and if American cotton is to take on with the Indian cultivator, he will irrigate it from the perma- ~ 013 001019 Q =t B ARRBEREER
-nent outlets at his command. The better plan is to afford preferential treatment to cultivators who are ~— 2L RIER poznn | S .?{—Z} R
oo A A PR I oY Lol - — 5
“keen on sowing American cotton hy running selected channels for longer periods, as was dons in the past © . PN | SteleiSetedsd s
kharif ; I have not got figures to prove but think it gave satisfactory results. =2 & e &
3 :;3 T hmﬁ]x*l‘al‘gﬂ;‘ el e 22%’"32‘:&3
i 2 s < g = i G . - B1B o 61— 13 B
* Published in sepa-ate volume of maps and p]ms. ‘ =2 = % podessy | S Eowa S 2] podeoegt | Zt eiel
1 In Anaexars IL will bs found dstaits of arcas of cotton lerigated by Disteicts and Canal Divisions, '3 = A 'Z
i g
- < e d
o < Qv wneralel D -
3 = B2223588 = e HadaHNLE
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- n~ . Wy T elet ? e
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Slpelen - Axyexure IL -
- I1.—Statement showing by Canal Divisions and Civil Districts the areas of cotlon irrigated in the :S’;cond C rcle
. I dtring tle years 1907—16. ‘

Narora division, Lower Ganges canal,

Districts. : ! | REMARES
. : 1907. 1908. 1909,  |. 1910. 1911, 1012, 1013, 1914, 1915. 1916. )
Average rainfall of -
division in ‘inches
. for May and June— !
May . . . 012 038 0-02 073 | 002 001 270 0-28 0-44 006
June . . . 0-24 2:10 477 2-99 078 088 2:99 1-31 0-80 447
1. Bulagdshalr - . . . .- .. i )
2. Aligarh ., . .o . . . 13 11 .
3. Etab . » | 10,337 $,803 7,625 7,588 | 14,822 | 17,495 21,364 | 19,654 5,152 5,845
A, .. H y
4. Farrukabad .1 1,581 1,700 985 T80 | 2455 39381 4,904 | 4,996| 1,853 | 1,796 | ¥.B—All ‘areas
6. Malupuri ., . o o . . ' ' . are In acres.
8. . Cawopore . . . . . - -
- 7. Etawah ., . . o . . . . '
8. " Fatehpur . . .- . e . .
9. AMahabad | .. . . .. 3 . .
’I\.'OTAL N ’11,018 11,802 8,610 8,368 I 17,217 i 21,433 | 26,281 | 24,881 7,005 7,441

Average 14,460 acres,

Mainpuri division, Lower Ganges canal.

Average ralntall of
division ia Inches
for May and June—

May . o4} o23| ., o1r | .. “o04| 383 047! oo04| o001
Jome- . . .| o1 142 g1 186} 079 003 366| o074
1. Bulandshahr .

2, Aligarh

3. Etah . . 8,277 2,225 2,121 2,203 3,009 38,623 4,536 3,822
4, Farrukhabad . 1,952 1,258 873 780 2,051 2,133 2,302

&, Masiopurl , -} 10,812 7,978 5,104 5,040 | 11,232 | 12,487 | 15,949

3,168 895 767
17,472 4,859 8,933

8. Cawnpore . . o . . .. . .

7. Etawah . .}, .- . . . . : . )
8. Fatohpur . . e .o .. . ) ) .
o, Al‘lnhabad' . . o . . )

TomaL . 118,041 | 11,459 | 8,008 | 8,923 | 16,292 | 18,245 22,787

Average 14,246 acres,

Cawnpore divizion, Lower Ganges capal.

Avf-riaa rainfall of |
division In inches ;
for May and June— H

May . . .| owm| ecor] .. 023 oo01| 038! 10| 11 011
i ..
Jamo .. ) ows| 07| | e10] out| 241 75| oo1| 190| s

1. Bulandshalr . - . .. ;
2. Aligath ., . !
-3, Etah . .

4 Forukhabad .1 oens1 | 2671) 2,288 4,131 5108 | 5631 7250 | 8075

5. :‘mupqu . . 227 =73 311 617 557 4 ‘ 647 780 243 . 363
: 6. . Cawnpore 13,463 | 5,502 3,213 1 3,506 8336 3,304 3 15,803 | 15,615 | 4,557 E 1,723
7. Etawsh ., | 64t 272 213 324 41 8% | 945 | 1,178 105 22

8. Tatehpur |, .. . .. .. B .o '
V. Alhabed | L} . - .- . ‘ . ; . . .

TOTAL L L 26T Su08 | 55T7| 8868 | 14,07 | 15340 24060 | 28245 | 6511

Average 13,483 actes, N

' MINUTES OF EVIDENCE. ' i1

United Provinces.] Mr. A.-C. H. LavUrIE, [Continued.

11..—Statement showing by Canal Divisions and Civil Districts the arcas | cotton irrigaled in the Sccond Circle
during the years 1907—16—contd.

Etawah divisioo (Including Ghatampur distributaryl Lower Ganges canal.

Districts. B : REXARES.
1907, 1908, | 1909, 1910. | 1911. 1912, 1013, 1914. 1915, 1916.

Average rainfall of
dlivision in inches
for May and June—

May . . . 021 Q006 a Q‘Ol . . 090 083 008 .

June . . . 024 038 286 437 083 047 2-90 1-41 049 305

t. Bulandshahr . .. . . . . . e . .. .. N.B.—All areas
~ : arein acres,

2, Aligarh . . ve .e .e . . . . . . .

3. Etah' . s .. . . . .. e . . .e

4, Farrukhabad . . . . . . . e . ’e .

5., Maiopurl . 10,248 7,152 7,022 5,503 | 10,604 | 11,477 | 12,883 7,443 3,636 5,831

6. Cawﬁpore . 9,095 9,362 5,294 5,060 8,381 9,265 | 13,450 | 12,821 3,624 2,788
! ! 5,862¢ 7.209%| 4,368%| 5,073% 6,888% 6,744°| 11,715% 15,456%; 5,623*| 2,030*f ®* Theee  figures
are for
Ghatampur
distributary
TOTAL . 14,757 1 18,571 9,662 | 10,133 | 15,269 | 16,000 | 25,185 | 28,277 9,247 4,824
7. Etawah . . 20,522 | 14,288 | 11,312 | 10,408 | 17,240 { 22,23 29,021 | 28,168 8,001 8,185
8. Fatehpur . . 868% 1,137* 760°* §85%) 1,075*| 1,025% 1,664°) 2,340* 20 205*! e hatampnr

distributary.

9. Alahabad . .e . e . . . . .. .- .

39,865 | 30,502 | 23,628 | 21,050 { 36,181 | 42,072 } 65,954 | 48,430 | 13,951 ] 16,854

6,530* 8,348%| 5,128% 5,661%, 7,063*| 7,969¢ 13,370*! 17,700* 6,443* 2,291 *Ghatarmapur
. distributary,

TOTAL .} 46,305 | 30,148 | 28,750 | 26,720 | 44,144 | 50,941 | 69,333 | 00,220 | 20,304 | 19,143

Average 41,120 acres,

Fatehpur division, Lower Ganges canal,

Average rainfall of
division in Inches
for May and June—

May . . . 0-04 001 011 016 001 0:05 1:32 0-55 .. ..

June . . . 103 003 719 G614 1.82 107 5-20 037 352 8-16

1. Bulsndshahr . . . . . . . e e e .o
2. Algarh . . . .. . . . .. . e . .
3. Etah . . .. . . .A. .. . e . . ..
4. Farruklabad s . . . . . . . .. ..
6. Mainpuri . . .. .. .. . . Ve .. - .. ..
8. Caanpore . 2,420 2,030 007 £30 |, 2,479 2,418 2,897 3,550 1,431 207
7. Ltawah . . . . . . . o . . .

8. Talehpur . . 5,160 3,108 1,234 1,280 5,468 3,670 6,069 8,119 2,097 L kS

?. Allshabad 337 &3 12 27 281 239 540 169 12 23

. 1 ) T
Torar . 8,117 22 2,273 7 2,137 1 8217} 6,31% | 10,108 | 10,116 | 3,547 37

Average 5,709 ncres .

.. c2 .
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_United Provinces.}

showing by Canal Dwz’azon.a and Civil Districts the areas o
: during the years 1907 —16—conid.

f cotton srrigated in the Second Circle

" Bbognipur divislon, Lower Ganges canal.
. | f ! { R
A | - ! ! EXARKS,
1'907., . 1908, }909. { 1910, 1911, i 1012, } 1913, ‘ 1914. 1915 1916 . N
7 | ! | 1915, .
5 v - - i ’“ T ‘
Average rainfall of i { P
" division In_inches ; : :
- . for May and June— : | i . 4
.’ May . . . 006 004 001 i 0-04 . 011 ’ 074 E 093 0-01
Jun ) . . y ) j . i : + .o
June , 087 . 069 | 451 433 062] o6 I 282 137! 182] 398
1. Bulandshabr - . . o ¢ 11 T k 1 (
) ' e .o *n ' «» i e
2.. Aligarh ', . . . } | ; . ) '
: ) ‘ ; : . ! e LX) e - . e LX) 'N.B.-—Au arc“
3. Et&b e . . f . . ’ . . o lf ! are in eres.
4. Yarrukbabad AP R | ; f g ) )
- rukte ? | oL . .
5. Maipuri . .| 7,100 4406 | 4,073 ; 3854 | 7,048 | 5,063 I} 8,503 | 8,804 | 2,709 | 4,058
N : ° it X
Cawnpore o 690 150201 5871 | 8,163 | 11,3000 0,325 | 17195 | 16,718 .
7. - Etawah , 20,430 , 18,773 % ‘ ! saz | , o o
. 4 [ A 9,836, 12,262 20,665 21,776 . 28,562 ’ 30,540 { 10,155 )
8. Fatehpur , . P } i i ’ ’ e
b. Alahabad .| .. 1, ; ] o . .
‘ T B e b
R [P R
TOTAL . | 42,220 38,205 | 19,280 | 24,270 sn257 o002 | zosce
A 2 , 5 38,112 L B2 i
A ‘ 8 ! e] 39, 37,064 ' 52,257 I 56,082 | 20,539 18,754
Average 34,577 acres.
" Total, Lower Ganges canal,
Average rainfall of | 1
division in Juches {
for May and June— H (
May . « . 3 . :
o ¢:19 0-14 0-01 022 0008 010 1-75 070 ‘010 0-03
) . -2 X -95 .
0-28 0-97 v 3-95 397 095 1-05 403 102 1:44 4-38
ToTAY . . ’ : A
. 0-46 111 398 419 0-96 115 578 172 1-54 441 i
1, DBulandshahr = .
2. Aligath . . . . . N h ) N )
. - ‘ - . . 13 | 1 . .
¢ T 13,614 | 12,028 9,746 9,791 | 17,921 2,118 | 25,900 23,478 8,252 7,643
. ‘ 9,684 5,728 4,008 5,601 9,609 | 11,704 | 14 485 ,
P i Bl , 485 | 18,840 | 3,854 3,735
o oo ! ,582 | 19, 18,510 | 16,004 | 20,391 | 30,651 | 85,077 | 34409 | 11 447 1 18,135
- Cawnpors  ~ ' 45310 | 39,200 } 19.243 | 2379 56! 61 ’ , J
Y oo . | e 2, 22,722 | §7,474 36,056 | 61,057 | 64,440 22,010 | 11,364
. g, 3, 1,363 | 22,002 | 538,352 i
5 et | . } oo - o 38,33 44,696 i’ 59,128 f‘ 50,884 | 16,851 15,753
b Andtn E - " . 2,024 1,863 6,541 4,805 ; 8,633 } 8,459 2,017 €02
- 57 3 12 | 27 30 2
| | f 281 2O 510 J# 169 19 23
. Toran 1,435,368 '1,14,443 | , | ‘
1,45, 14, 72,004 | 79,095 1,39 5 5,733 2
i ; 094 | 5 [1,39,569 {1,40,350 205,733 (BOTTT8 | 64,350 | 57,255,
ANXEXURE.[]].
Sckedale of Cutton Rates.
Canal. :; -
: ; Rate, i Notifieation. i tat Voti
; | ) - wate., Notifieation
{ £ T -
a Rs. a, v, | Rs i |
Upper Ganges cams 5 . | B, A, P, : 2
E:}.s}tem ngnn::ig;lal} 5 3 3 21 S O INOSML  of joeh f L; 3 I(‘) ng. gr Iy N3375
Lower (langes 1 - 1 8 0% April, 1873 ba oo o |JNEIS of lLith
; ses canal . : i3 (; 3 1 8 0}y December, 1892,
Pl . | B 1 8 0}"N940 of 220d Octo.
‘ . 0.1 8 0 NI232  of qorp | | Der 1878
; ; ; J H . i .. H
gpper Ganges canal 200 190 0. November, 1811 ; ! L )
Fasters Jumna canal | 2.0 0100 160295 of 20th | [ o e
Agracapale o S 300010 0) Maren1005. | 0 |
. P20 0,20 00 NI6%S Tof 20t 370 0] 18 ol negs e
| | i | March, 1905 " | ! 8 0 N34 of 1st April,
{ | ! ! | {1810, Punjab
; | 1 t only.
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Mz. A. C. H. Lavrie called and examined.

2069. (Mr. dshton.) Speaking generally, the system of canal irrigation in the United Provinees ix, I
believe,much the same as in the Panjab, except that while in the Panjab, distributaries are run by rotational
turns only occasionally when there is not sufficient supply for all of them, in the United Provincos
distributaries run usually by rotation and only in the sowing season are supplies ample to run them all
simultaneously.- In designing channels, a fixed percentage of the culturalile commanded area is taken, less
the area which is protected by pukka wells. The pereeatage is usually forty to tifty, forty per cont. being
taken for the rabi demand. This applies particularly to the Lower Ganges Canal where the channels aro
designed with reference to the rabi area which is the bigger of the two. Tho rabi irrigation is twice that
of the kharif. We allow about one cusec for 100 to 120 acres of rabi irrization. A large proportion of the
area is usually sown under rainfall. In the Ganges system, aslarge a proportion of the area as 25 per cent.
might be unculturable,

3070. As to whether it would be possii)le toincrease the cotton cultivation and whether the expense
would be worth it, T can only say that we have not got much water to spare for it. Tlere is no water to spare
for any increase in the canal irrigated area at the expense of the well area. The provinece is at the end
of its tether. Our channels are designed for zlternate running and not for coustant running. American
cotton is sown earlier than desht and takes longer to mature,

3071. Asarule, the Ganges river has very little water at the beginuing of April. At the end of April,
the snows begin to melt and the water rises and there is suflicient water available for all present needs
from the end of April onwards. The cultivator is engrossed in rabi harvest operations in April, on account
of which there is not much demand for water in that month. TFcebruary and March are the months in
which the supplies are at their lowest.

3072, The loss from percolation is one cusee per milein the branches and on the main canal, which
is less impervious, it varies from five to ten ousecs per mile. The loss by percolation is very heavy
in the main canal. An average loss of 500 cusecs would be probably the correet figure.

3073. There is some room for cxpansion of irrigation but the question is whether it would be better to
expand cotton on the Lower Ganges or sugar on the Upper Ganges. About 1000 cusces might be put
down as available for expansion of irrigation in the months of May and June.

3074, This year we concentrated water on certain channcls for the cultivation of American cotton
during May but the reports show that there has been practically no expansion. It was found that
other kharif crops were irrigated from temporary outlets as much as Amecrican cotton. Concentration
on certain channels, in my opinion, (though it is not based on experience) is probably a mistake asit
penalizes the persons whosc channels are closed. T have not heard any complaints about it.  So far ag my
experience goes, advantage was not taken of the concession to any great extent. The Irrigation Depart.
ment figures do not diffcrentiate between American and deshi cotton. If it is found necessary to
continue the concession in order to popularize American cotton, the penalization of deshi cotton involved
will lead to difficultics. The penalization of deshi cotton would lead to a deerease in the area under it and
might not lead to an increase in American.  Since the rates for cotton were reduced (from Lharif 1903), the
area upder it has gone up.  The rates were reduced from Rs. 3 and Bs. 1-8 to Ds. 2 and e, L Since then
the area under indigo has gone down and that under cotton up. The lower rate is for lift.

3075. I do not think that it would bea good thing to put a penal rate on catch crops such as peas
as tho cultivator could not grow anything else in the flelds he now grows peasin. He cannot grow wheat
after cotton, as there is no time for ploughing. Ninety-five per cent of the arca vnder colton is followed
by peas and bejhoor (barley and peas mixed). Peas can be sown right up to the end of December up to
which the cotton pickings can be taken. The American cotion does not get off from the ground carly
whereas deshi docs and a catch crop can be sown. T am doubtful if the pennlizing of & catch crop would Lo
satisfactory.

3076. The cultivator does not know much about American cotton. 1leis very conservative.  Another
point against the adoption of American cotton is that it is much more susceptible to damage by climatic
conditions.

30717. The arcas in which the subsoil water supply i3 20 to 25 feet Lelow the surface would include
practically all canal irrigated lands. T have no experience of tube wells and I cannot therefore say
whether hydro-electric tube-wells for such areas would be possible. It is questionable whether water
could be supplied at commercidl rates. Well irrigation costs four timces as much ag canal irrigation.
Canalirrization competes against the monscon. If the rates wore put up, canalirrization would diminish,
Therate for sugarcaue was put to Rs 10-8 from Rs. 6-10-8 per acre. The arca under sugarcans fell
considerably and it was decided that the rate was prohibilive. The flow rate is now RBs. 6.10-8
peracre. Thenote I have submitted represents tho general opinion of the Irrigation Departinent botld
European and Tndian as well as non-oificial opinion. )

3078. I am doubtful about the feasibility of increasing the water supply by Luilding rerervoirs on the
upper reaches of the Ganges. Theslope at Hardwar is 1 in 409. Tt is not poszible to do much with a
slope as that. The only way to increase the arca irrigated is to remodel the distributarics o as to Tun
on a basis of one week's running to two weeks' closed. T would advoedte the factor of discharze bLeing
taken as one cusec per eighty to ninety acres irrization instead of the present practice of ono  cuces per 100
to 120 acres.  They arc now designed for one week’s running and'one week clo Iixeept for rice and
poppy crops, the ether crops could stard closure for two wecks,  Lven poppy might be able to stand it.
Remodelling means increazing the discharge. New outlets would not be necessary to any extent as there
isdificulty in supplying the needs of existing outlets in the lower reaches of distributaries. Woe may be
able to give new outlets on roms existing chapnels. The irrization statistics of almost all distributaries
show that the intensity of irrigation decreases from head towards tail, due to difliculty in getting sufficient
water down to the tails. There has been some re-distribution of outlets to remedy this defeet. The
outlets at present are about half of cast iron pipes and half of mossnry, [ have not tried Kennedy gauvge
outlets. Wilkins modules were tried in the Cawnpore Division but werenot a success, I am in favour
of Kennedy gauge outlets. There would be less wasto if gauge outlets were used,

3079 (Mr. Henderson.}—We have protective canals and productive canals in the United Provinces:
In Bundelkhand, the cantals are all protective, that is to say they are not looked on as financially remuncra~
tive, The Axra eanal is productive.  The ventages of our outlets are six inehes and four inclies. For 120
acres of irrigated rubi with ordinary good command we shiould give 2 six-inch outlet which should dizcharge

.
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-2 one cusee with a head of ono foot. - Out of a total culturable area commanded of 300 acres we should allow a

“o . percentage of jrrigation of forty in rabi, i.c., 120 acres only, for which a six-inch outlet would be sufficient.

. éxlxlssl:xl;(l)%;f]txli of leuzr;'l/ is hl:;)lf gf lrabi. }' There would be no dificulty in supplying water in May except in an
: £ 'y year such as when the river supply did not rise till the 20th 3 N '
of tho Lower Ganges canal. . There would be no difti i Vit Aot Cotion I e e
oft : . o difticulty in sowing Americ tton in 3 indi
<would be the only competing crop. No speci o g American cotton in May, as indigo
S rop. pecial precautions would be required in my opini S ;
+ -8 at present wasted, . If cotton sced were givenout to b 'n i nedilfioulty in mecting
 ho domand for watop. | gotton scedl were g1 ) e sown in May, there would be no difficulty in meeting
§ . ractice to sow wheat after cott P $
than December. There is therefore no ob'P io i 2 ihe score. of Tatomees votan on
. L jection to American cotton-on the score of lat 5
Vpeas3%t§) cor;ger&cd. Barley c'annot be sown after November ; it is usually sown mixed witzix ;r:zssa- o for as
don e f.of‘ \:)-at .r. fRoberls.. )J—The cultivator depends on the monsoon and this leads to an irregularity in the
fomand for wva er l?rbs<l>.v."rmg.cotton. T h'e sowing of American cotton would lead to a more regular demand
inmaseg'me di?ﬁ gglty ce’;;:ftixntl t‘het prgctlcetoftelncou;'aging certain crops by giving tenfporary outlets. Tt
: g water down to the tails. It upsets the r1ézime of the ch 1 sider §
fund;(x)récint;lly Wrong as a permanent policy Lut have no objection to it asa temporaryarlxllg;:{;rg consider i
cott] ;0“;,mer1c:111} cotton is very susceptible to damage by climate. I have little experience of American
coti ofgdceh? énztc.r lI’tl{%&thﬂ. T!)e produce of the American cotton’at Aligarh Farm this year is less than
that of d ; ottog 3:)10 ;nl'l ;trélheiiks :yct(llt.ton. . M,yt' opbmion is based on what I have heard from cultivators.
2 ‘ ¢ ung elsc to be grown with it as deshi cotton does ing to i
spreading and dense foliage. The chief ero ' wi P ' lson, il s atan
; e, ps grown with desh t ‘ i
Arhasr 80‘)0(11(1 be sown with American cotton but nothing elstcb. otton are wrad, -pulses, 4l and arhar.
taral (I)) ; a(rlt’lissuicm.g[——The Trrigation ])cpart'men.t does not work in very close touch with the Agricul-
Oﬁicers pTh ent. Mr. Burt consults the Irrigation Department pretty freely, especially the Divisional
o very'he]pfilietzrifn,l\oeregulﬁr contferences between Irrigation and Agricultural Officers. I think it would
ave s b s
et e uch conferences. I am of opinion, that the policy of conferences should be
3083. If any system of irrigation by tube-wells were developed on a big scale, it should be under the

Agricultural Engineers. The Irrigati i
Sriowtural B ganagc. [ rrigation Department aIready has its hands full. Its present duties are a

Mr. RAJ NARAIN, B.A., C.E., Executive Engineer, Irrigation Branch, Public Works Department,
! United Provinces. ' :
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190.30('),‘9; "h((ixsgqft}zg:a:xlex:‘;e";—‘ll Jlulrlxcdt tIEo\.IrngaLtlmn Department of the United Provinces in September,
2, a8 dtstant Luigineer under training in the Northern division, Upper G $
where I worked for about nine mo "o i e it i ardaar
@ nths on the Head Works and i i ivisi ,
elw 3 > T s aud in the first sub-division. I was th
;ifldn:&i:-:jtgl }jo}’f}}fy.l o.ttt».hpur division, Lower Ganges canal at Cawnpore. ere I held charge of the ﬁrcsxt:
g lf?(‘l} -(nxl\dl:i;n:;l or\:xkoult oluo )'l(,:{\»l.'.' Iw{}s transferred to the Lower division, Agra cnncal, at Muttra
y, 1004, : ¢ anupshalir division, Upper Ganges canal at Mcee i ) !
uLy) » psha ) ges canal at Mecrut, in Deecember, 1904, 1 wa
: Iif:?l?;;if::fﬁ] tlohzlllc% CI{m\g er cfhtv!xsmlx}, Agra canal, in November, 1905, where I remained up till July, 19098
. 0 rarge of the division in 1906, for six months 1 char, S ivision
Pt iod 1) ba the , X months, and charge of the second Sub-division
meth?g&}maf;x;mf q{;«orr)fd.o 1 ;;us tleinslfi"Cd to the Lower division, Eastern Jumna canal, at Delhi in
y 3 2 riod, an : 2 3 : six weeks i
Noraber,” 1600t ort II} ) d o, weld charge of the division for six wecks. I was transferred in
Soven sub’-divid,o b 'It lfa.S ranch .(h\‘ljh)ﬂ, Upper Ganges canal, for construction work in the
second sub div}--‘u’ \\Ua,m . (“‘ orked up till lbtl‘x April, 1910. I was then permancently put in charge of
mhi,md (-h'!u' Oax?xtli };)KI ianges canal, as Executive Engincer alter 6} ycars’ permancnt service. I
M;;n;wu- ..f‘ui;(; l(jj ! “1‘1? ‘( nll}lonyf»or ixl)out five vears, a}ld in addition to these duties, I worked as Traflic
eomager of [f)loltl qu;:u ic)\\’(,-r Gavges canals, having my jurisdiction over the whole length of the two
can ;(,m ret!u';l thf y l:. : wad tra{nﬁf«:rrml to the charge of my present division on 24th March, 1015
nd still retain the sawe charge, with my headquarters at Etaws ¥ o P
dwmgn in addition to my own duties in Di-combui*, 1915 Btuval Theld eharge of the Bhognipur
,(“) 1 have thus gained fifteen yoars’ experience as a Canal As
provinces. My regular dutics rerquired the construction
drainage channels, the distribution and recul
assessment of ecanal water-rates. . o
(3) 1 am a hereditary zamindar of thes ' \
_ V2 exe provinees and had some ¢
I joined the profession. ~After enterin ] st
wells, tanks, jhils. and nadies.

P A Lo . .
mimﬁgb;f ig?nga\t\ggxlljgagfdcgﬁgp.:;Upolratmns dkor iowm;:lde.siu cotton with canal water are stacted after the
idd Spril. Wells anks are also used whero they exist. Teo begin with, fields are * !
gilgsgﬁ“ a}em.k;g)({\ ith t:;mal water on any date from the last week of April to the 1st week of ;uncz.mlf'.{')leg
be ploughed up without rainfall or previous palo, as they aro Lard. Single paleo is sufficient iol;

soft fields or for those which had wheat, barley, peas or other rabi crops. Double palco is necessary for hard

soils, fallow land and for thos hick i
and @ se fields which had arkaer or simil: iously
area under cotton is sown after single paleo ‘ e e o e onefourth

ynder ; I and three-fourths after double palco. The latter i s
to give better results. After the first paleo the ficld is allowed to dry up Fo(i about aewqéel;roi-slc?;?gli)ﬂei%

sistant and Executive Enginecr in these
i andrepairs of canals and other irrigation and
ation of supplies, the inspeetion of irrizgated areas, and the

Jhose : me cxperience of well irrization heforo
¢ the department I gaived further experience in irrigation from

requires scmi-dried condition,

upaon, it is sown et once, by scattering seed broadeast

called oaf. It is thén ploughed up.

If the second paleo is not decided

and reploughing it to cover the seed with earth.

When, however, there is time and necessity for
In the sun fer 3 week or ten days, i

,

a second paleo, the ploughed up field is allowed to bask

This is believed to increase the fertility of the ficld and to act as manure,

-
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as extrancous matter in the soil gets rotten and is converted into manure. Suspended matter and germs
{rom the air also get deposited on the field surface in this process, and increase its productive power. After
this period the field is paleoed again and reploughed after partial drying (oat) as before. The seed is then
immediately thrown over the surface and the ficld ploughed up again, o that it may get buried below the
surface at a safe depth for germination. The sced germinates completely in a week or so. Sowing afte}‘
paleo is started in the middle of May and completed in the middle of Junc. Then the cultivators await
the rainfall for future sowings.

(2) In cotton fields which are sown after single paleo, the first watering is given when the plants are
about nine inches high, after three weeks from the date of sowing, and in those which are sown after double
paleo, it is given after a month. The sceond watering is given when the plants are about 2% feet high above
ground. If the rains do not begin early in July, the second watering is rendered necessary, but a fall of
even an inch of rain in the middle of June renders even the first watcring unnecessary and rather injurious.
_A delay of a week or two does not appreciably injure the crop, which picks up wonderfully as soon as the.
required watering is given. The first watering is given after weeding the crop. It is subsequently weeded
three or four inches times before maturing. 1t is matured with light rainfall, and frequent breaks. [t is
injured if the ficld remains under water eontinuously for more than ten days. The production is hetter in
comparatively dry years and in dry areas. Inwet years its produce is greatly reduced and it does not
thrive in low-lying lands or depressions.  Even in very dry vears, more than two waterings ave rarely
necessary.

(3) In ‘flow’ ficlds, about two to three inches or an average of {hree to five of water is usually given
for a tizst paleo. Thiz amounts to alout 14,000 cubic foct of water. In “lift* fields about five inches
depth of water is usually considered sufficient for the first paleo.  In the former, the cultivators gencrally
leave the watercourse open into the field before they retire at nisht, Next morning, if they find that more
than the required quantity of water has run over their ficld, they drain off the excess info the
adjoining field. As arule, “ lift ? irrigation is avoided during the hot weather or kharif fasl. The second
paleo and the first watering are aboub three inches deep, and the sccond watering is a little less, Onan
average tho following volume of water is required for sowing and maturing deshi cotton erap per aere :—

! 114,000 cubic feet.

' Tirst paleo . . . . . . . . . . .
Second paleo . . . . e . . . . . L0,y
/ ‘First watering . . . . . . . . . . . 10,000 .
N Second watering . . . . . . . . . . Nil  (neglected)
TOTAL. . 35,000 cubie feet.

3086. Cultivation of American cotlon.—The cultivation of this variety of cotton is not yet properly under- -
stood by the ordinary agriculturist. Its fibres are long and fine, and it is in great demand for nianufacture
of fine cloth. Its cultivation is a more delicate and complex affair than that of the deski cotton. It issown
about fifteen days carlicr than the latter, and if zown hefore 15th May or after 15th June, the rexults are not
very satisfactory. 1f rain falls Lefore the 15th June, it i3 sown without paleo, and the rain-sown American
cotton gives better results than that sown with palco. 3ut as rains do not usually begin titl the third weel:
of June, it is sown, as a rule, with one or two palco.  In single palco, the field is watered one week before
the date of sowing, and in double paleo the first watering is given a fortnight before that date. 1t requires
a little more watcr for its irrigation than deski cotton, and if thoe irrigation is delayed by a few days, the
crop appreciably suffers. 1ts roots do not go so deep below the sarfaco as those of deshi cotton, but they
spread out more on all sides.  Theresults that its crop gets damaged if the ficld remains flooded for more than
asingle day. It is ruined if water stays there for over five davs.  Water has therefore to be drained off daily
a3 it rains and the field surfaco kept as dey ag possible.  With deshi cotton, the crop is not damaged in
two or three days, nor is it ruined within ten days. Tho required quantity of manure and number of weedings
are about the same in bothcases.  Deshi cotton crop lasts for a singlo fasl, i.c., from May to October, in whicn
month the ficld can be again immediately ploughed up and sown with peas, barley, cte. But Ameriean
cotton lasts a month longer, when the time for sowing such additionalcrops expires. Tireruired, the American
crop unlike the deshi variety can remain standing for the next year or two, by trimming branches, which
shoot out again, but this practico is discouraged, as it gets injured by inscets and its production falls greatly
after each fasl. No other crop eanbo sown mixed with American cotton or inside the same ficld, asis
dono with deshi cotton ficlds, which contain arber and fil (scsamum) mung (pulie), urad (pulse)
patsrna and kackri, sown side by side. The first two are not supposed to have an injurious clicet by this
admixture, arkar being sown in rows dividing the field into compartments. The remaining crops have
some ill effect on cotton, as they suck up most of the nourishment from the «oil, but the cultivators occasion-
ally ignore this fact. Inafertile ficld the maximum height reached by deshi cotton crop is six feet, whereos
that by American cotton only five fcet. The branches of the former are, however, smaller than thoze of the
latter. In the former case the plants are thin, but in the latter caso they spread out well on all sides. Thes
cost of production of the former per acre is Rs. 25, but that of thelatter only Re. 22, The flower and Lolls
of the deski cotton hang downwards and are consequently not so casily injured by rain as those of the
American cotton which either stand upwards or slant in all dircetions.  Deski cotton boll gives 33 to 40 per
cent. cotton and 67 ta 60 per cent. sced whereas Ameriean eotton boll gives only 26 per cent. cotton and 74
per cent. seed, the American seed being bigger than the deshi sced, althauzh both the Lolls are about equal in
#ize. The yicld per acre of gébd American cotton ficlds varies from cight totwelve maunds, while that of deshi
vasioty varies from six to ten maunds. American cotton, however, scll< only Re. 1 per maund dearer than
deshi varicty.  Tho cultivators frequently make mistakes with American cotton crop, e.q., sow it deeper

than necessary or {ail {o water it at the proper time, but they have no guch fears with the deshi cotton, the
production of which they have learnt from their carly years.
5087, (73) Deshi vorsus American cotton.——The cultivators prefer deshi to American cotton for
the following reasons 1— '
(1) They think that they know sufficiently about the cultivation of deski crop whereas American
cotton ix new to themn.  They hesitate in adopting it.
(2) They arc tied down to certain dates in sowinz American cotton seoed, whereas they have rreater
liberty of uction with deshi xeed, which can also be sown with rain after the 15th June.
»
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. (3) They have to overcome some difficulty in securing American cotton seed from the distantly located
o -/ seed distributing centres, whereas deshs cotton seed is“readily available everywhere. )
w72 (4) American cotton requires more water and punctual waterings, whereas. deshi cotton can do
. ;7(5)5‘ X with less water and stand reasonable delays without injury. S :
{(5). American cotton cannot stand accumulations of rain water for the sa i
i 00t deshi cotton, and has to be sown in higher fields. ¢ the same length of time 2 the
(6) American cotton fields cannot be cleared in time for rabi crops, whereas peaz and barley can be
27 sown.in fields under deshi cotton. '
{7} No other crops can be sown simultancously in "American cotton fields, ag is done in those under
SLrEer o deshicotton. :
" (8) The bolls of American cotton facing in all directions are easily damaged by rain whereas deshi
L cotton bolls hang downwards and are not so easily damaged. © ’
{9) The cultivatorsdo not succeed in producing the same quantity of cotton per acre from the American
*° " asfrom thedeshi sced. Tho cost of production of American cotton is higher per acre by Rs. 3
and’ the rate forits salo being only Re. 1 per maund bigher, there can or?ly be a profit of Re. 3
per acre by its preference. But this is not a sufficient figure to induce the cultivators to igncre
the disadvantages enumerated above. ‘

: (2) 1f the rate of purchase of American cottonis inercased from Re. 1 to Rs. 3 per maund hi
th?.t for deshi cotton, its cultivation iz bound to increase in cotton growing districts. P : ! lgher than
L3088, (74) Eﬁect. of canal ?egu!ations.——The canal regulations do not .create any difficulties in
. regard to the cultivation of Amcrican cotton. Water is required for its paleo in ‘the beginning of May
when supplies in the rivers increase by the melting of snows in the hills during the hot weather, and there
is go shortage of water in those canals on which the production of cotton is preferred to that of sugarcane
and rice.
3089. (72) Adequacy of supplies to increase of area under cotton.—It is not the water supply in the
t’(;a),nali«l which is sufficient g\lllnmmoc for increasing the arca under cotton. There are several other factors
o numerous to mention, which play an important part in the decision of cultivat 0 gi 1o
B e o tint ivators to give preference to
_- 3000, Condition affecting incrcase in area undir colton.—~Cotlon best thrives where the average monsoon
rainfall is comparatively less. The nature of soil and the condition of its flooding durin;;: the rainy
season are the main determmm_g fact9rs for adoption of cotton cultivation. The distribution of wealth
ztx.mongftho cultivators of the various districts commanded by canals has also a dircet bearing on the adop-
tion of crops requiring expenditure of capital (e.g., sugarcane), assurance of markets (e.g., indi
-and salety from weather (e.g., cotton). P T8 ) © of markets (¢ g'f mdlgf), Poppy)
§2) ;l‘o lz.lhlxls;r?te tl;o :;bove, I shall quote the'average figures for five years ending 1916 for tho various
canals of whic ave had experience, ®iz.  The Upper Ganges canal, The Lower C:
cansl, and The Eastern Jumna canal. I g ’ ver Ganges canal, The Agra

n A — T . ! .
(8) The following average arcas were irrigated, on these four eanals, during the above mentioned period

under the three principal kkarif crops, v#z. : sugarcane, rice, and cotton, and the three principal r¢bi croj s
viz., wheat, barley and gram. - -

QUINQUENNIAL AVERAGE ACREAGE FROM 1911.12 7o 191516,
Crors,
Upper Ganges | Lower Ganges East
Canal. Canal, Agra Canal. Jums.: g::mL
Kharif.
Sugarcame . . . . . . . 172,000 33,000 12,000
Veo .o . ... 25,000 52,000 1000
Cotton .- . . . . . . . 147,000 153,000 92,000 12,000
Other Bhariferops . . . . . . 173,000 130,000 29,000 37,000
- ToTarn, KHARIF . 520,000 377.000 133,000 "161,000
Rabi,
»
Wheat .~ . . . . . 206,000 238,000 50,000 2
Barley . . . . . . . 43,000 53,000 27,000 105'838
Gam ... . . . . . .. £,000 12,000 25,000 4,000
Other Rabi ¢rops . - . .. 219,000 302,000 37,000 41,000
Torar Rapt . 596,000 | 603,000 139,000 149,000
TOTAL ANNUAL AREL . 1,116,000 932, 272,000 310,000
Normal annual rainfall in inches . 2867 3085 233 ’ 3040

> (4) A glance at this statement will show that—
('i.) T}xe total 'mmual areas of the Agra and the Esstern Jumna canals are very nearly the same,
(i) %he kharif and rabi are:ms of the Agra and the Eastern Jumna canals are nearly equal.
(it} he; fﬁt‘n}ll :;rfmqnl jrngto. EIhc Igppor Ganges canal exceeds that of the Lower Ganges canal by nearly
ak aeres, but the rabi areas in both cases are almost equal, and the Flarif area of the
i former exceeds that of the latter by nearly a lakh of acres.
“{iv) There is a great ditference in the areas under the six erops, sown on each of-the above two sets of

canals irrigating practically equal areas.
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For examplo—

(¢) Tho Upper Ganges does 172,000 acres of sngarcane, whereas the Lower Ganges does only 33,000,
Tho Eastern Jumna canal irrigates 71,000 acres of sugarcane, while the Agra canal does only
12,000,

(8) Moro rico is irrigated on the Lower Ganges compared to the Upper Ganges Canal. Rice is not
irrigated at all on the Agra Canal, whereas 41,000 acres are irrizated on the Hastern Jumna
Canal.

(¢} Cotton arca is equal on the Upper and the Lower Ganges canals but Eastern Jumna canal does
only 12,000 acres of cotton, against 92,000 acres on the Agra canal,

(d) Wheat, barley and gram arc about cqual on the Upper and the Lower Ganges canaly, but their
differences on the Agra and Eastern Jumna canals aro noteworthy., The area under wheat on
the Eastern Jumna canal is double that of the Agra canal, but the arca under barley and gram
on the former is very small compared to the Iatter.

{5) Although the average arcas of the Upper and Lower Ganges canals do not show great differct.co
in the above statement, it does not follow that conditions in tho various districts or divisions of the two canals
are identical. If Moerut division is talken to represent a part of the Upper Ganges canal and Etawah tkat
of the Lower Ganges Canal, a comparison of sugarcane, rice and cotton arcas shows the following differences s==

Avreas irrigated i kharif 1913-14 and 1914-135.

Etawa division,

Mecrut division,
Lower Ganges Canal.

Upper Ganges Canal,

(1913°15). (1912-15). (1913-11). (1911-15).
<
Acres. Aecrcs. Acres. Acres,
Sugarcaue . . . . . 52,240 47,213 3,359 4,877
Rice . B . . . . 2,275 3,452 13,914 16, 162
Cotton; . . . . . . . 8,230 12,115 53,051 43,430
Toran . 84,083 . 80,958 126,233 122,320

Meerut division in kharif is cssentially a sugar division, whereas Etawal division is a cottoz division.

(6) From tho abovo facts and figures it is obvious that it will not be corrcet to expeet a substantisl
increase in cotton area on canals where the conditions of soil, raintall and agriculturist are unfavourablo to
the production of that crop.

3001. (89) Wells and fube-wells.—The canal water @ fully utilized to tho best advantage during
the rabi scason, but if it is as economically used during the kkarif also, a considerable increase in cotlon area
may be eflected in divisions suitablo for its cultivation. The cxisting number of wells in arcas commanded
by canals is low, as tho canal water-rates are cheaper and the cultivators do 1ot cousider it nccessary
to invest in pubka wells. Kachcha wells do not last long noar canals. If suitable measures aro taken to
increaso the number of wells where canal water does not reach and whero the soil is favourable for cotton
production, a further incrcase in the arca under this crop can be obtained. Tube wells have not yet been seen
working in the canal-irrizated tracts. A pubke well ordinarily costs Rs. 500 and a kachela well Rs. 25,
About eight acres can bo irrigated from the former and threo from the latter which has to bo renewed after
three or four years.

3092. Cotton versus wheat.—Wheat is sown during rabi, by way of nccessity. It is not possible to sow
wheat in cotton ficlds, as the latter crop matures in September and by the time the picking is complete in
Octobor it becomes too late to plough and proparoe ficlds for wheat sowings. A field in whiclkwheat i3 sown
has to be ploughed up again and again at least six times, and the number of such ploughings usually riscs to
ten or more. The deeper a wheat field is ploughed and tho greater the number of its ploughings, repeated
after prolonged intervals, the better tho results.  The ploughing of fallow land is commenced with the first
falls of monsoon rain in July and continued during breaks. It is vigorously pursued when tho monsoon
disappears in September.  The seed is sown from 15th October to 15th November.  In wet years the sowinugs
are delayed for a fortnight or so.  Wheat can be sown in harif ficlds, if the crop be indigo or maize. Nu
rezular weeding is necessary in wheat fields, but jungle has to be rooted out gradually, as nccessity orizcs,
specinlly when the field has not been previously well prepared by continued ploughing.

. (2) Thoyicld and protit of wheat and cotton per acre may be roughly compared.  The cost of cultivation
i3 nearly the same on all the canals, but the average outturn differs eonsiderably, e.g., teking pre-war rate.

Wheat. Cutton.
Outturn of aver- Valuo per aers of
ago full crop, pur average ful
acre in maunds. cron.
Rs. . i
Upper Ganges canal . . . .. . . 16 43
Lower Ganges canal . . . . . . 16 11
Agra canal . . .. . . . 15 5t
Lastern Jumna canal . .. . . . 18 3
' Averoge 16 maunds s Ry, 435 .4t

These average figurcs may bo accepted to give the yields per acre in the two cases
vYOL. 11 .



S ST Wheat.
s {1 Se(xl at Re. 30 seers per acre . . Rii ' (1) Seed 3 secrs at Rs. 8 srs. per rupcé . Iés. tg %
.. -(2} Land rent per fasl at Rs. 14 per acre per (2) Land rent per fasl . .. 700
C2000 Tannum . . . : .
" (3) Water rates at Rs. 4 . “ . . 4 (3) Waterratesat Rs. 2« . . 200
(4) Ploughing ficld 8 times at Rs. 2 cach (4) Ploughing ficld twice at Rs. 2 each
. time .. ..o . . . . 16 time . . . . . 400
5) Wecdmg . . . . onil - (5) Weeding 3 or 4 times at Rs. 2 cach
: ) : . time . . . . . 800
ToraL 31 ¢ : ToraL 22 0 O

Umted Provmaes.] ;s
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- ; (3) Thq average cost of production per acre of wheat and cotton is as follows ;—
e : ’ Chlton. -

(4) A wheat field produces about Rs. 48 worth of wheat, two ﬁlaunds or Rs. 12 worth of o8
and twenty maunds or Ra.'10 worth of chafl for cattle, or a total yield of Rs. 70 éer acre, and brinvsoa Iffg)t;’; i)(;
Rs. (70--31) or Rs. 39 to thecultivator. A cotton field, if it oscapes tho ravages of wet weather brinbgs a profit of
Rs. (44—22) or Rs, 22 peracre.  This profit rises considerably on the Agra Canal and falls on the Eastern

: Jumna Canal. - This accounts for tho low cultivation of this crop on the latter and its universal adoption on

tho former. :
(5) The cultivators prefer wheat to cotton as an irrigated crop, for the following reasons i—

(1) Wheat cannot be sown in cotton fislds immediately during the follownig rabi
sown in whoat fields during the sacecoeding khar}sz. e g robi b‘Ut otton can be
(2} In weeding the cotton crop, the cultivator has to incur cash expenditure by employing a large
number of labourers to finish it in a short time. Wheat does not require any weeding, Tho
necessary jungle clearanco can be done gradually by the members of his family circle. °

(3) The outturn of wheat is practically assured in cold weather, but that of cotton remainsat tho mercy

. of the monsoon rainfall.
{4) Wheat gives fodder for cattle which every cultivator has to maintain, whereas cotton does not
_ produce any fodder. i
- (B) th'ab can be stored in granaries, till markets aro favourable, while cotton is difficult to store in
village huts. : ) -

. 3003. (68) Fluctuations in river supplies and their effects,—The supply in the rivers inereases gradually
in spring and decrcases gradually in autumn, The cultivator decides upon a rotation of erops accordin

o his means, the nature of his holdings, tho fertility of the soil and its suitability for a particular ero 5
the prices ruling in the market, the facilitios for irrigation, tne conditions of weather, the existing means (I))f’
communication to- the most favourablo markets, and similar other considerations. - He tries to?\;et double
crops from his fields, if possible, without considerably reducing their fertility. "He lsaves them uncultivated
in some fasls, to givo them rest and to produce a rich érop in tho succeeeding fusl. His decisions are not,
hm_wcvcr. based on any woll-cousidered progranmme of rotation and are mostly arbitrary. As a rule, he i;
guided by the dates when the operations for each crop begin and end.  For example :— ' ’

Kharif. .
(@) Sug\?ircaxlx)e is sown from January to end of March, and its pressing is completed from December to
: March. - :
- {b) Indigo issown from 15th March to 15th May and removed to factories during August.
() Cot'tvonils sown. from 15th May to 15th June, and the picking is completed in October.
{d) M.mze is sown in June, and harvested after sixty days, in August.
(e} Mxll_ets are sown in July and August, and do not require any irrigation from canals or wells
E/)) (%rdmaxiy ncc; is sown in April and May and harvested in August. ’
¢) Transplanted or ! rops * rice is sown in Juno with canal water and is transplanted from 15th
to cnd of August. It is harvested from 15th November to 15th Dcccmb[ér. 5¢h July

Rati. :
(k) thatxnng barley are sown from the 15th October to the end of November, and harvested in March
or April. ’
(1:) I:cas are sown in December, and harvested in March.
) (mexstl is iown on sandy clevations (bhoor) from 15th October to 15th November and harvested in
. arch.
*. (k) Poppy is sown in November, and is matured in March.

(2) More manure is required for sugarcane, wheat, cotton and muaize, compared to gram and peas. No
manure is necessary. for indigo, as its leaves are converted into oxcellent manure with lapse of time. Doubl
crops aro sown where the above dates admit of fresh sowings and the facilitics for manuring are zwaiiablc N, |
crop is sown in the same field immediately after sugarcane. It remains fallow for one fasl. In fields \;vhicg
aro under wheat dur_mg rabs thoy can sow indigo, cotton, naize, juar, rice, ote., during the followinf'akharif
but w:.;cak fields are given rest fora fasl. The double-cropped area in some canal divisic;-;xs rises to 75 ;cr cont’

. '.’094_‘ (71} Cropping and causcs aflecting it.—.\ cultivator having a holding of 100 acres in Etawal;
‘,l""{m“ in tho heginning of kharif usually leaves 23 acres uncultivated for Dsowinw wheat, durine th
ensuing rabl. - Of tho remaining 75 acres the kharif area is sown as follows :— N ’ &

Sugareanc . . . . . . . . . 10
Cotton = « . . . . . . . ; . . 15
{t{xdigo . . . . . . . . . . . . . . "3
Mah . Lo L 1oLl N 1 R
S A A
Fodder . . . . .- . X Sl s

The 35 acres under indigo and maize are practically sted as !

ligo aiz practically treated as double-cropped f or the nest rabi
sows ten acres out of the 35 with wheat, ten with mixed wheat and barley, and fifteen with peas ggéguixff
barley. The total arca under pure wheat thus amounts to 35 acres '

.

MINUTES OF EVIDENCE, 19

United Provinces.} Mr. 1L J. Hors,

. 3095, (70) Suitability of existing water rates.—I consider the existing water rate for cotton suitablie
from the cultivator’s standpoint. The frlowing water rates are at present in forco for ‘flow ' irrigation

on the above mentioned eanals :—

. Rs,a. p.
Sugarcane and rico . . . . . . . . . 6 10 8 per acre.
Al rabi crops except gram and peas, ete. . . . . . . 1 00 "
Gram, peas, lucerne, linsced, and all harif crops except sugarcane, rico and
peppy, ete. . . . . . . . . . .20 0,

Half rates are charged for ¢ lift * irrigation.
3006. (2) The lowest rate is Rs. 2 per acre and cotton is being charged at this rate. No mwore reduction

is'desirable, T have shown above, in paragraph 7, that 35,000 cubic feet of water ace required per acro of
cotton crop. Tho rate for canal water supplied in bulk is Re. 1 per 5,000 cubic feet, and Rs, 7 should bo
due for an acro of cotton ficld at this rate. Considering that tho cultivator bas only to pay less than
one-third, he has no just cause for complaint. The Canal Department is ecrtainly losing mveh by assessing
this low rate on the cotton crop. .

v Me. Rar Naramy, B.A., called and examined.

3007. {Mr. Ashtorn.) The water supply in my division is ordinarily more than sufficient for our full
requirements in the month of April and up to middle of May. T am speaking of the Etawah division in
which T am at present working. In the Mcerut division, it is insufficient as thero is sugarcane in that
division in that season. If water in my division were given for American cotton, it would mean a eurtailmens
of other crops. The cultivation of, American cotton can be extended but it does not depend upon the water
supply in this division, Wo can give water in the above months to any extra arca if the cultivators want
it. 1f tho channels arc opened in alternate wecks, then the area under irrigation would be just the samo as it
they ware kept open continuously in the above months.  The requirements remaining the same, tho area of
enltivation would not be extended. The cultivators decido the arca which they are going to irrigato
beforchand.  Wo give them water but the same field is irrigated over and over again. Crops requiring
many’ waterings are sown instead of the area under irrigation being increased.

2098. In fixing the discharge of ontlets no consideration is paid to the question of dnty. When the
head discharge of a channel is fixed, a certain factor is adopted called the factor of discharge. It ig
different from duty. A dilferent factor is taken for kharif and rabi. The head discharge of a distributary
is designed on the basis of whichever is the greater of these two. The factor usually employed in this
division for rabi is 120 acres per cusec at the distributary head. The six-inch outlets usually irrigate ono
hundred acres each. One foot head of water through a six-inch outlet will givo about onc cusce of dischargo
sufficient to irrigato about one hundred acres. A calculation of 120 at the head of 100 at the tail allows
for loss by evaporation and percolation.

3009. (Mr. Henderson.) There is not much American cotton in this division. There is a little near
Cawnpore and some in the Harchandpur Court of Wards Listate. The amount is very small. There is not
much to choose between deshi and American cotton, T have not scen any failures.  The year has been very
bad for cotton, as bad as I have over known. American cotton should do better in an ordinary year. Tho
rainfall bas been heavier than it has been for twenty years. A premium of Rs 3 per mauud for American
cotton would tempt the cultivators to grow American cotton. Tho ohjection, however, to this would bo
that it would simply mean that the cultivators would not inerease the arcs under cotton hut would replaco
deshi cotton by American. American cotton is a new crop and there is no market for it.  Ordinary purchasers
pay the same rate for Ameriean as they do for deshi as they do not kuow the American eotton.  The
objections to American cotton might vanish if the cultivators got a preminm of Rs. 3 for it. There aro no
irrigation Qifficulties in regard to the sowing of Amerjcan cotton in May. Deshi cotton is sown at the samo
time. Dulses will not grow with American cotton. The Agricultural Department docs not recommond
their being sown with Ameriean cotton. Thoe cultivators might boable to sow arkar. There are difficnltics
in getting tho sced of American cotton at present. I heard of one cultivatorin a village twenty miles from
Cawnpore who sowed Amecrican eotton but he coulil not dispose of it at a proper price, a3 the village pur.
chasors seemed to think that if they hought it they would he prosecuted by Government and in consequence,
ho had to scll it at a lower rate in Cawnpore. The cultivator has to get bis zeed from Cawnpore. A
premiam of one rupee per maund for American cotton is insuflicient, A greater inducement to tho cultivator
is required. If the factorics wanted American cotton it should be forthcoming. We should raizo no irrigation
difficultios.

3100, (Mr. Roberts.) The water supply was concentrated in tho Reona and Akbarpore disteibutaries
last year. I do not think that this policy ecan be extended to any great extent. If American seed wore
distributed and if the caltivation of cotton were eoncentrated on forty per cent. of the chianncls, difficulties
would arise and, as a result, the cultivators would have their cotton at the expense of other crops,

3101, (Presidemt) The extension of American cotton can only be at the expense of other crops
principally deshi cotton. Deshi cotton is the crop which will bo most aflceted by an attempt to
introduce American cotton, The cultivator will have to overcome certain difficulties in marketing and

the like,

Mr. H. J. HOPE, Executive Engineer, Northern Division, Ganges Canal, United Provincas,

Exaaxep at Cawxrors, NoveEMseR lst, 1918,
Writlen statement,

VI.—IrrIcaTION.

3102. (85) Experience.—1 have sixteen years' service in the Irrigation Department of the United
Provinees, and all but abeut three years have been spent on the Upper and Lower Ganges and the Agra
Canals entailing eanal irrization asscssment worlk,

*n
[ $ 301
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" United Provinges.]

- - INDIAN COTTON COMMITTEE :

Mr. H. J. HQ?ﬁ ] [Continued.

“ Uniled Provinces.]

MINUTES OF EVIDENCE. 25

The Hon'ble Mr. G. T. Birrow.

Axxexure IV.

i

2005 Statement showing American cotton in lhe'Cawnpore' Division under the Lower Ganges Canal,

Yetar.~ e : , " Areasown. Area irrigated.

~

1912 . . . . - . . . . . 617 491 acres. .
A3 . . Lo e L s5B 350,

1914 . e . . . e . . . 534 313,

1015 . . . . . . . . B . . 201 ,,°

1916 - . S N T . . . . . . 00,

1017 e . . . . . . . . . 104,

_ Mg. H. J. Hore called and examined.

3109. (Mr. Ashion.) OQur irrigation channels in the United Provinces are nominally designed so as to
allow one week’s running and one week’s closure. ‘The distributaries of the Upper and Lower Ganges canals
can, in an average yoar, run two weeks out of three in May, when the supply is in excess ‘of that for which
they were dosigned.  In April, the cultivators are busy harvesting and tho demand for water is thereforo
slack in the beginning of the month: towards the end of the month, the demand is fairly keen. The
question whether the supply would be equal to a strong demand during that month has never rcally been
tested as tho demand is slack at that timo.

3110. Yor tho cultivation of American cotton last year, water was concentrated on four out of the
twelve channels in the Cawnpore Division of the Lower Ganges canal. It was settled with Mr. Burt in
what woeeks the water was to be run and the channels ran about four wecks continuously. Later on the
monsoon burst early. - Concentration this year was done after T had left the division. 'The other channels
which were deprived of water were not compensated afterwards, There was no necessity.to do so as the
monsoon burst early, Cawnpore American cotton has been going now for the last six 'years, There has
been no response to the eflorts which have been made to extend its cultivation and the areas under it aro
gradually dwindling. If American cotton beecame popular and was spread over large areas, thero
would, by concentration, bo cnough water for giving special extra supplies at tho sowing time. I think
tho present water supply is quite enough for a greater area than at present under Kharif irrigation,
and is capable of doing at least five per cent. more irrigation than is done at present. There is
water {o spare.. As to whether there would be any hardship to the cultivators on other channels, or
whether their crops wonld suffer at that time, my answer is that it depends’ upon the extent whick
Yyou concentrate. S )

3111, (Mr. Roberts.) I do not think there is any irrigation diffculty in regard to American eotton in
April, May and June. The cultivators concentrate their energics on the rabi crops because they are food
crops. . Tho statement in my evidence that American cotton requires water hardly any earlier than ordinary
cotton is duo to the fact that in 1916, I made arrangements to give a supply of water in April for American
cotton but this was not taken advastage of as the cultivators were harvesting, Harvesting operations are
an important factor as the cultivators concentrate on rabi. I don’t think doubling the price of cotton would
make the cultivators give up rabi for cotton. Mr. Burt gave every facility for American cotton but there
has been no response and the arca has been gradually dwindling 3 rabi is the big crop here.

3112, (Mr. Ashton.) One reason why the cultivators cannot sow American cotton carly is the necessity
for concontrating on the rabi harvest so asto get it completed before the monsoon.

3113. I think that the irrigated area could be inereascd or the water supply bo more economically used
by considering outlet chaks more scientifically, and by remodelling distributaries to run with bigger
supplics and less {requently.

3114. I think tho water rate on cotton is suitable and, in my opinion, it is hardly folt. You will see
trom the statement which I have put in that ever sinco the rate was reduced from . 3 to Rss 2 per acre in
1905, thero has been o large increase in the area of cotton irrigation. This shows that even such low rates
arc of somo consideration to the cultivators. The waler rate on cotton is our lowest rate. It was so fixed
with & view to encourage the growth of cotton. " There was a change in all the rates in 1905. Ido not
consider that the water rate should be still further lowered.

3115, (Mr. Hcnderson.) Tho chief difficulties in regard to American cotton from the cultivators’ point
of view aro that it needs more care than deski. The cultivator is not able to sow a mixed crop. The
cotton pickers are gencrally paid in kind (i.e., in cotton) but when American cotton is grown, tho labourers
have to bo paid in coin instcad of in kind as thero is no local market for American cotton as is tho case
with deshi cotton. American cotton remains for a longer time on the field and no rabi crop can be put in
after it. It $ytrue that it ean be sown quite early in May, but even so, pickings go on till thoe end of
November. Peas can bo sown in December but it is late for them. The Punjab American gets a premium
at the rate of R, 3 to Rs, 3-8 per maund above deshi and it would be quite reasonable toexpeet that
American cotton produced at Cawnpore would fetch a premium of the same amount, but that is not the
case. If gets & promium of only Rs. 1 to Rs. 1-8. The fact is that the monsoon is harmful to Amcrican
cotton here, whereas thero is no nionsoon in the western Punjab. The yicld is more uncertain than that of
deshi. 1think it is more affccted by rain. I am certain tho cultivators do not like American cotton.

_Even if the cultivators were paid » premium of Rs. 3 to Rs. 4 per maund, it is rather doubtful whoether
thoy should take to American. It may bo argucd that as the Punjal Amcrican has proved successful in
the Punjab, thero i3 no reason why it should not thrive in those parts of the United Provinces, which are
contigaous to the Punjab, but I still think that therc are too great fluctuations owing to the monsoon,
which resulf in the yield being very uncertain. The eastern Punjab does not differ very much from the
wostorn United Provinces, but I do pot think that American cotton has been successful on the Western
Jumna Canal - It is in tho western part of the Punjab that - it has been successful, not on tho Western
Jumns Canal. Morcover the holdings in tho Punjab are much bizger than in the United Provinces.
Suppose you wanted to sow American cotton in May, water would be running for two weeks out of three
weoks. That should bo sufficient for your sowings. If o sufliciently large premium were paid, I do not
- think there would bo any objection to the extension of tke cultivation of Amcrican cotton at the expense

-

of ‘ordinary deski. The only point is that the premium must be eu mcicntly ?xigh to cover all tho
ancertaintics in the yield. Iecannot sayif a premium of Rs. 3to Rs. $would be sufticient. .
3116. (Mr. Roberts.) 1 have not discussed with zamindars the methods of collecting and m:ul\(-tfn,r{
cotton or whether they find it difficult to bring it tothe big centres. .\poqul arrangements for co]lvcln:.;;,
and marketing American cotton were made by Mr. Burt.  Coolies are paid in I.(md for their lub*our‘ in
the cotton field, but in the case of American cotton they do uot aceept it as there is no loeal market for it
illag not spin it. - )
and glli'l‘iﬂ(lg?:.riii;:ton.) 1In the United Provinees the sizes of our out]ot.? are J:axod upon past ex;»(\'rx(‘n(;(?
Any area of from seventy to 110 acres of rabiwould e given a six mck mu‘l‘ct. ¥ or areas nndor_fcvonty noln\l
we would give a four inch outlet, but this method is very '/.‘arlcha._ The *“ duty " of outlets is z‘mt w (fn ed
out as outlets discharge differently under dilferent con.(htmnﬂ. We do not rv}_{}llnte the (hsch:ugo’s of our
outlets, and there is no regular system of measuring discharges of outlets. We romm!ol our outlets oty the
basis of the areas actually irrigated compared with the proposed areas a}\d rod}lee or increase the size of
any outlet according to expericnce ; but no alteration js made unless it entails a decided  improvemont
as all changes are disturbing to the cultivators. ) o ) . ‘ )
3118. (3Mr. Henderson.)—Though the main dlstrxhut‘nru‘s ran iwo wm-}m in three, the ninor
distributaries taking off from them only get about half that time, sa t}mt to obtn.m. favourable com»htmn.,\.
American cotton should be sown on major distributaries, and not on minors.  1f ﬂn?' is done and two w n-vl-:s in
three is sufficient, as I think it is, there would be no nced to concentrate our supplies of water on American
dotton cultivation on a few selected distributaries.

The Hon’ble Mr. G. T. BARLOW, Chief Engineer, Irrigation Branch, United Provinces.

THIS WITNESS WAS NOT ORALLY EXAMINED.
! Written stalement.

/ . VI.—IRRIGATION.

3119. (65) Experience.—I have worked for thirty years asan Trrigation Engineer in the Uni(od I’mvn}\m\s:
3120. (66) Watering of cotton.—Canal water is taken for cotton suwings from the latter part of May
1ill the rains break in June. Water is only {aken for sowing purposes, unless the rains break late, or there
y g breaks in the rains, o
e lglljalf)r(pg’;‘; C]t;ltton versus wheat.—In gnnstpl:wosﬂu-cul(ivators prefer wheat to cotton as an xrr:;_;:xt;w}
crop. Wheat must have irrigation, cottox; f;m ]lv(‘ sown roughly {wo weeks later without irrigation, if the
ent of the monsoon is not delayed. ) )
com]gfg‘g.en(lsg) Fluctuations in river supplies and their eﬁects.‘—Thc supply in t‘hc vrw»crsl(:'-"al-\gosl fu)Q
Jumna increases gradually in the spring, and decreases vradually in the autumn. There is alw ays ]).tn‘(‘i\(
of water for eotton sowings, but the cold weather supply. may limit the area under vabi crop. The =ina
area irrigated under cotton has therefore nothing to‘du with the supply. ] ) _—
3123. (70) Suitability ot exi;ti!ig water rates.—The existing water rates for cotfon are extremely low,
reductions are not required. .
furt%"ll;fd(ug-z) Adeguacy of slupplies to increase in area under cotton.—There is ample water for a v‘ory
much larger area.  The area under cotton depends on prices, and on the local requirements for foodv gm}ulw‘ ‘mv‘l
fodder cropz. The limited arca irrigated is due to the irrigated ficld only getting an advance of roughly two
weeks over the field sown with rain water. ] ) ) .
3125. (¥3) Deshi versus American cotton.—It is my experience that the cul'uv:\tors prefer deshd (_”
American cotton. American cotten requires more care, more lalour, and the crop is seldom as profitable sy
a crop of deshi cotton followed by a rabi erop. . . : ate diffiealtics i
3126. (74) Effect of canal regulations.—To a certain_extent the canal regulations create 1( if IC;I ties Ull
regard fo the irrigation of American cotten, because the United Provinees camaly are genera ly designe
for alternate week running, whereas constant running is-more suitable for American cotton, ’l]n_s has,
however, had no effect on the area sown. The small areas so far sown are entirely dut to prejudicr,
imaginary, against the crop. ] .
reat giﬁl;fliglrﬁfrgc,anecollon in the I]}n ited Provinces—American cotton Lias not been a success in 1})0 United
Provinces because the cultivators unquestionably prefer the deshi variety. The reazon is, I think, clear.
American cotton requirds more care, more labour. The crop does not mature in time for a rabi crop 1o :)U
sown and consequently may be considered a do-faslé crop. ’lhr,: outturn al'so is scl‘dom as much as 1'3()11'1(} e
obtained by a crop of deshi cotton followed by a rabi crop, The supply in tlm: Ganges a'nd Jumnix) f’l]‘(‘l".‘*t
and consequently in the Ganges, Jumna and Agra canals increases gradually in the spring and (.z,(.rr':u-(-s
gradually in the autumn.  As far as cotton is concerned, there is always plenty of water, and the canal Jrrl[.',d.l(:g
area could be doubled without difficulty. 'The rates for the irrigation of cotton are excecdingly low, R 2
r -, and Re. 1 for lift irrigation. o
fo ﬂ(?l‘; ’T‘;lr:zlarea irrigated under cotton has greatly increased since the deeline in indigo took _placc, bt the
recent boom in indigo has not affected the area. The reason why a much larger area of deski cotton is not
irrigated is not due to the water rate or to any deficiencies in the ."l'lppl,y of water in the cuml'-'x but !m'vrfrl._\"
beeause an irrigated crop enly obtains the benefit roughly of o ff:rtm;_vht s advance overa crop sown hy rain
water. \Water is generally merely taken for sowing the crop. It ix only when the break of the rains is d(‘la}} ed
or when there is a long break in the middle of the raing that further waterings from the canal are rcqmr(-,el.
(3} The canals in the United Provinces are in most cascs d(-.'s:gncd for altema%c week running anfl 11)1&;
appears to be a difficulty for the irrigation of American cotion as it appears that a first watering aitcr' f-,mnp,t
must be made after a certain number of days, and the system of alternate week running would cause delay
in many cases, . ) ) ‘
(4) At the request of the Acrienltural Department, we ran certain selected canals this -year continuqusly
for three weeks during the eritical feriod.  This could be dope in the future as long as it was done on certain
selected channels, It could not be done on every channel throughout the canals without r(-mo'd‘r:ll.mg all
the channels. The expense of the remodelling would Le enormous and the reduetion in the rabi irrigation
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- would also be great. ‘It would be going back to conditions which existed 25 years ago, and returning t

" hateful system of fatils which caused so much corruption and checked the fu{l benefits of theecfinalsig t%nﬁij}?
" a retrograde step.is impossible in order to secure a fow scattered fields of American cotton. I am doubtful
- whether American cotton is really suitable for the United Provinces (my belief is that an improved deshi
- variety is the right thing to push) but if the agricultural experts say that American cotton is suitable, then
:T'am sure t?xe right way to push it is to.concentrate at selected suitable places and systematically increa’se the
a}'e? ?dl?ftlf}%‘ out (flrom ttllxle aIre:‘rs whereBthc g}rowth has been established, is properly understood, and appre-
v ciated. is 18 done, the Irrigation Branch will gladly assist i 7 i ;

e rieation it irisc. gladly ss@; n every possible way and, as far as I can

II.—Central Provinces.,  *

Mr. P. DAVIES, Executive Engineer, Central Provinces,

Exawmikep ar Nacrur, Novemerr l4rnm, 1018,

Writien statement. : ‘ .
VI1I,—IBRIGATION.

| 3128 Preamble—~1I have been asked to write a’'short note on the possibilities from an irrigation officer’s
point oi view, of the development of long staple cotton on bhata soil in' the tracts cocmmanded by
Government irrigation works in Chhattisgarh. . Thave spent eight years of my service in Chhattisgarh and
have a fairly intimate knowledge of the tracts served by the local irrigation works, and particularly of the
Mahanadi Canal. . © ’ -
. 3120. Possibilities of cotlon under trrigation in Chhattisgarh.—The irrigation of cotton in Chhattisgarh
i3 as yet in the cxperimczxtal stage and until the present year no cultivation ¢f coiton has been undertaken
_under the canals. During the current year, a number of demonstration experimental plots aggregating
about 25 acres have been started under the canals and tanks, but no irrigation has yet been dene, so that
for information as to number and depth of waterings required and the cost of cultivation we are d’eI;endent
on the results obtained at the Government experimental farm at Chandkhuri. . '
@1 propose, therefore, to confine my remarks to a brief consideration of the commanded areas available
f.or cotton cglnvatxon, the probable quantity of water likely to be required to serve these areas, the
likelibood of its being obtainable and the water-rates that will be niecessary to make it commercially po.;;ible
3130. Areas availuble for cotton cultivation.—As regards the areas available, the tracts in questién contain
very large areas of bhata land but it has proved quiteimpossiblein the short time, that has been available, to
form‘ cvenarough estim:_ate of :(he proportion of such that will come under actual command of the canals’ as
consxderalzle areas sre h'xgh-lymg and out of command. I have, however, discussed the available data with
Mr, ]}Ienkmso-p, Commissioner of Chhattisgarh, who in his capacity as Settlement Officer, many years ago
obtained considerable knowledge of ithe Raipur and Drug Districts and we have come to the conclu:ign
!hflt’_gbog.o rough g\tless,t:';l?,og“) agr?s o(f: bha{a lIafnd will probably be available under the Mabanadi Cz;nal
and 70, acres under the Tandula Canal. a i 4
obtained and furnished within four of five month:.1 e of less accurate figures are Fequired, they can be
3131. Quantity of water required—~To come to the question of the quantity £ i
erop and the total volume of water likely to be r::quircflI for the irrigaqtion o? t(;xfe“;égigeg:elfx:doﬁnixt)lz}?
can{ds. For the proballequantity of waterrequired peracre, we are dependent on the figures given by the
Agricultural Department and Mr. Clouston, Director of Agriculture, informs us that five or =igt Wate{"in s
each of about two inckes will be required on the fields from October to Marck. 1In support of this ﬁnurge
I might state that we Lave recently made an accurate measurement of the actual quantitvrequirea er
watering on a pl9t of one-tenth of an acre ik arca, and this worked out to abeut one-Falf of an ine}pin
depth ; this experiment was, however, made recently at the end of the monsoon, and the quantity ulE d
would cert'alnly increasc in the winter months as the subsoil becomes drier, arId it is 8,1:]0 (;ertai)n tl::t
the quant}ty used wonld be much greater in practical working, Mr. Clouston’s ﬁ('ure‘of two incl
per waterings world thus eppear to be about correct and nc:rrp‘ ‘ng 2lso his estimete of ea ¢ :'es
waterings ﬂ}c total depth required would be twelve inches on the fields or 44,060 cubic feet per acrz ]I};
would certainly not be safe to allow less than three times this figure for losses in transit and in the reser' i
so that the total quantity likely to be required would be about 176,000 cubic feet ﬁer acre or say ;’OOV(?{I}%
Subxc feet per acte which is equivalent to & duty of five acres to the million cubic feet. On tbi; ‘bzi:iw "the
Tandula Canal will require for its 70,000 acres, storage of 14,000 M.c. ft. and the Mahanadi sto;‘:;,c of
10,000 M.c. ft. for lh 50,000 acres. This estimate and all the caleulations in this note are, of c-é;\xrc
based on theasst}mptlon that the average duty of the rotated crops would be the same as that for’cotton w
(2) To consider the case of the Mahanadi Canal first :—When the storage work now under constructi
s completed thero is likely to be available sufficient water for at least I0,0rOO acres of cotton an(i rutc ;og
crops and the size of the catchment area is sufficiently great to allow of expansion up to, perhaps 1903080
acres‘b}f fhe- constriction of additional storage schemes if suitable sites for such can be fon’n](; I
(3) The Tandula Canal is unfortvnately much less favourrbly situated. No water is likel rtob
available alter‘th.n thari) scason except in years of exceptional rainfall, and it is a matt\ér of dougt ¥ fe
~ whether the exiating supp]ywll‘l suffice for the rice crop. Investigations for additienal starage are ?S (;
to be made. but it is doubtfal if this can be sccured except atgreat cost by tapping the Mahanadi c:itf]?n;ggt
which would mvolvc not only the additional storage works, but a weir and a canal across diffienlt country
for hmn:y miles. which betWee_n them would not be likely to co:t less than Rs. 20 ]aklx; ‘ s
A 3132, Water tam —To consider next the question of the water rate that would be nec"essar\'. On the
.‘fe\hnnad). the cost af storage may be takeu at the round figure of Rs. 400 per million cubic feet which ) t
five acres to the M.c. ft. necessitates a capital expenditure of Rs. 80 per acre irrigated, and this ; ta}
a return of five per eent wil necessitate a minimum water-rate of Rs, 4 per acre plu.s c;w Re l“} :
fciltn(‘»?(‘:x?ﬁi:?ﬁ:ﬁigé ;R%}j in all. From the information 1 Lave been able to gather r;':an.{'u;a tf;
08 atis ‘pandkh 3 S ] i i i o admi
DY e e t!;:;!‘thi:n Farm, T understand that the margin of profit is sulliciently great to admit
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{2) In the case of the Tandula Canal, 70,000 acres of cotton and rotated crops would necessitate
additional storage of 14,000 M.c. ft. which would cost not less than Rs. 56 lakhs. Adding to this the cost
of a weir on tho Mahanadi and that of & canal to counect with the 'Pandula Canal at, say, Rs. 20 lakhs for
both, the total outlay would be'not less than 76 lakhs. The average water-rate necessary on 70,600 acres
of cotton and rotated crops to give a return of five per cent plus Re. 1 per acro for maintenance would
be nearly Rs. 6-8-0 per acre.

(3) Ishould perhaps add that it may, in any case, be necessary to incur a portion of this outlay in erder

. to make the Tandula Canal secure against failure in years of drought, and if this done the cost of providing

water for the 70,000 acres under consideration will be proportionately cheapened.

(4) It may be asked why a portion of the supply earmarked for rice on the Tandula (fanal could not be
diverted to the irrigation of cotton, and it must be made clear that the construction of the Tandula Canal
is being financed from the grant for Famine Insurance for the express purpose of protecting the staple crop
which is rice.

Mg, P. Davirs called and examined.

3133. (Mr, .lshton.)—I have had no expericnce on which I could baso an estimate as to what quantity
of water would be required, if the porous laterite soil of Chhattisgarh were utilised for the cultivation of
cotton, I havehad experience of the irrization of sugarcane and groundnut., Itis very diflicult to say how
much water we require for sugarcane, as we have hithertoirrigated only scattered plots, aud scattered plots
take a tremendous lot of water, much more than is required for large concentrated arcas. But the figures
that we have already got show that for sugarcanc the duty is likely to be as much as one acreto ene million
cubic feet because sugarcanc has to bo irrigated all through the hot weather. Tor groundnut, we Lave no
tigures because it is impossible to separate it from other crops. Ouly one watering given in October or
November and as other irrigation goes on at tlhie same time, it is impossible to give scparato figures.

3184. The total area that the Mahanadi Canal designed to command is in the ncighbourhood of nine
hundred thousand acres. 1t is designed to irrigate.annually four hundred thousand acres. At a rough
guess, there are fifty thousand acres of bhale land available under the Mahanadi Canal. The maximum
storage that I believe could be made available would probably suffice for threoe times that figure. The
water would be stored in reservoirs up in the catchment, strictly speaking, the Makanadi Caual, like the
Tandula Canal, is a safeguard against failure or bad distribution of the monsoon and is thereforo intended
mainly for the rice crop but it is financed as a productive work. Tho supply that we are providing at
present for the Mahanadi Canal will, I think, be sufficient even {or the worst yeir on record {or therice, so
that any additional water made available by additional storage would be available for cotton and rabi
crops. Cotton has not yet been grown under irrigation under the Mahanadi Canal.

3135. I have not considered what area at present under irrigation would be fit for cotton in the whole
of the Province ; I have considered the question only in the case of Chlattisgarh.

" 3136. I think the probable minimum water-rales necessary to make the lrigation of cotton financially
possible would be Rs. 5 and Rs. 6-8 per acre respectively on the Mahanadi and Tandula systems ; a higher
rate would be necessary if the cost of the additional storage proves to he greater than Ianticipate, Wehave
at present got no echeduled rate for cotton. For rice the cultivators pay varying rates. They have paid
as much as Rs. 3-8 in certain cases but the average rate now is about Rs. 1-12 on works that have been in
operation for some years. For sugarcane therate is Rs. 10, and for groundnut it is Re. 3. The rate for rice
is lower than it is for groundnut. Groundnut has to be irrigated after the monsoon and we have to store
water especially for that purpose. That is tho reason for the higher rate. The rice crop has not to lo
irrigated after the monscon.

3137. There is no doubt that the Mahanadi Canal eould be expanded to irrigate very tuch larger arcas
than provided for in the project but the Tandula Canal is a different proposition altogether. The only way I
can see of expanding the Tandula supply is from the Mahanadi catchment which, however, offers possibilities
of providing storage sufficient for the requirements of cotton on both canals. We have roughly estimated
that there are about one hundred and twenty thousand acres of available bhala land under both canals,

3138. As to whether, if it were found necessary to sow long staple cotton before the break of the
rains, we could give the necessary water, I must explain thatit would he an extremely costly business
to store watcr for the hot weathcr. The rates would have to be put up fifty per cent or more. It would
also mean reducing the area that could be irrigated. Wecould do it unquestionably for a smallarca,

3130. As to whether there areany other canals that command this laterite soil exeept the Mahanadi
‘and the Tandula, in Chhattiszarh there arc in existence a number of small tanks which command bhata
land and there are likely to be large schemes undertaken in the Bilaspur district but it is quite impossible
to give any idea of the area of such bhata land that these schemes will command.  Walter could probably
besupplied to those tractsfor cotton cultivation. There is likcly to be a considerable cxtension of cotton
under irrigation if itis proved to be a paying proposition. We do not irrizate the Icavier soils exeept
in the case of wheat and rice. We have not done any irrigation of cotton at sll so far except purely
experimentally. - )

3140. (Mr. Roberts)—It is very difficult to give reliable figures showing the arcas that could Le
Lrought under irrization for the cultivation of cotton in the Central Provinces. These figures could
be collected if four of five months’ notice were given. We would do our hest to give this informnation,
Of course figures could anly be collected for the existing Government irrigation works and tanks and
not for prospective works. It s next to impossible to give this information for prospective works ; tho
country is so undulating that it is impossible without a survey to say what is commanded and what i3 nut
and the bhata land i3 nearly alwayson the top of the ridges. '

Supplemenlary writlen stalement submilled Uy Mr. P. Davies.

Nole on the survey of bhata soils euitalle for collon under ir}igation in the Central Provinces, dated April
: 17th, 1918, .

_ 3141, As promised, I zow submit the results of the sut\'t;y of the Lhata soils suilable {or cotton under
oxisting irrigation werks and works under survey in the Central Provinees, The eurveys shiow that roughly
L E2
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' tu8 000 acres of smtable bhata land can bo commandpd by existing works and probably 6 000 acres by, new
“iworks at pl‘esenb under investigation, a total of 44,000 for the’ Provmce, all but 4,000 of which is in Chhattis-
arh. In view of the necessity for rotating other crops with cotton it is probable that only half of the above

i *or 22,000 acres would be actually available for cotton,

: {(2) We shall have water available for 14, 000 acres of bhatz land in the near future and that would mean
.+ 1,000 acres of cotton, but, for the remaining 30,000 acres special additional storage would have to be arrang:d
" for and as the bulk of the 30,000 acres is under the Tendula Canal, such additionsl storage would be expensive
a3 stated in.my note prepared for tho Committee. .

-(3)-I'much regret that tho results have proved so digsappointing, but, although there are several hundred
o {housdnd. acres of bhafa land actually in the neighbourhood of the Mahanadi and Tendula Canals, almost
the whole of it is high-lying and cannot be 1cached by flow. 1If, however, the cultivation of long staple
.- cotton in Chlmttmgath proves to be sufficiently paying to make pumping a practical proposxtlon, the
areas available could be greatly increased.

The Hon'ble Mr. A. J. WADLEY, Chief Engineer, Irrigatioxi Branch, Centfal Provinces.

" THls WITNESS WAS NOT ORALLY EXAMINED.

Writlen statement

VI.—IRRIGATION.

]

3142, Preamble,—As Mr. Davics is dealing with the irrigation of cotton on the red gravelly so'l situated
within the commanded areas of the Mahanadi and Tandula Canals in Chhattisgarh, I will confine my remarks
to a few notes with regard to the prevalence of gravelly soils botl red and yellow in some ‘other purts of the
Central Provinces. - v C

3143, Possibilitics of collon under irrigation in gravelly svils in the Central Provinces.—These soils lie
mainly on high land, ridges, and low hills, The proportion of such soils which lie in a yppsition irrigabls
by flow is not large.  Moreover the depth of soil is sometimes small, rock being met with twelve to eighteen
below the surface. Nevertheless thero'is undoubtedly a propori'on of it w hich is of ‘good depth, and is
irrigable. ' I know from personal -inspection {hat there are small tracts of red gravelly soil in the
Balaghat and Juppulpore Districts. which are irrigable; in both cases schemes have been got out in
the preliminary stage which include those tracts.

(2) The attmchcd statement (Annexurs I) hias been compiled from Settleinent Reports and District
(Gazetteers, and shows the areas of stony and gravelly soils in certain districts cexoept the Raipur and Drug

Districts which have been excluded, because agood deal of the blmlu is situated within the area
commanded bythe Mahanadi and Tandula Canals,

{3) It will boe obsarved that the total area of these soils amounts to 1,2‘)5, 39 acres, but this does not
represent all, because the classification of soils given in the Settlement Reports, from w hxch thie statenent
has been meinly compiled, does not embrace _]lmr'lc: or waste land.

(4) If we assume, and I think the assumption is a safo one, that five per cent of this total arca will be
frrigable, we get 60,289 acres of land suitable for Jonyg staple cotbon and its rotational crop.  Of this area
one half would be cotton and the remaining half would bc rotationu erop- There would thus be 30,149 acres
of cotton, say 30,000 acres.

(5) It would therefore appoar worth while to make cotton growing experiments in other tracts beside the
Raipur and Drug Districts. f am of opinion that a systematic survey for light gravelly soils would reveal
appreoiable ateas situated in positions suitable for irrigation, and that it w ould be found possible to construct

tanks to irrigate many of thosg arcas. Th: special a.lva ataze of extending cotton into them lies in the
fact that the people make very fittls use of such land under preseat circumstances.

(6) Although tho description of the so! iIs given in the statemsnt is not at all rromisinﬂ it is to be remeni-
bered that the ﬁve per cent, which it 3 suZsested could be irrigated, would be the finer soil situated near the
bases of tho slopes. - Cotton exporiments mado on the bka’a soil at Chandkhuri Farm appear to have shown
that Jong staple cotton does not need more than one watering a month, and that the quantity of manure required

* is'not cxseessive.

3144. Definitions of the various yszIJ soils.—In connection with the attached statement I wish to
paint out that the definitions of the various soils relate to them only when they are in waste lands and jungles.
Now a3 the areas shown in the statement, under cach k'nd of so-called poor soil, are cleared or cultivated
areas nof waste land or jungles, too machk importance should not b attached to the definitions. The
figures for tho areas have been taken frcm the settlement * groups ™ given in the settlement reports.
These groups are made up of cleared or cultivated land only, hence the soil in waste lands and jungles does
not find place in them.

145,  Possible area under cotfon.—We have therefore in thess twelve districts 1-2 million acres of land
which has been eleared and partly cultivated, but in which the cultivation, owing to the poorness of the soils
{as hitherto regarded,) is of an inferior order consisting mainly of kodon, Luthi, Lilli, jagni and juar. Pethaps
there ate small areas of the better crups too, such as wheat and rice, but the bulk of the cultivation is inferior,

{2) Of this large arca T have suggest:d, in my note, that a modest five per cent might reasonably be expected
ta be rendered suitable, by proper treatment , for cotton and its rotativaal erops, and might also reasonably
tu be frrigable by fow drrigation. 1t is mainly the latter consideration which lias led me to take so modest
n ﬁbnm as five pet cent.  However, I have basad this figure to some extent en actual observation, for, during
inspections made in September and October this year, 1 hm o seen ut least £,000 ac rc: of these so-called m.ferw.
svils, which I know, will be irrizable by flow.

{3} T think therefore that thae fizure 60,000 acres, which I have given, is quite a safe ene, but of course
it would not be reached for many years to conte, as the process of making tanks is a slow one, and the peopls

“are not wL ‘aceustomed to growing cotton, and although the prosimity of Berar will no doubt help to bring

" eotton T on 7 thers ate many unknown factors at present.

3U6. Daitger ts coltan from frosio—The Financial Commissioner rentivned to me that attempt 1o grow

: cotton i the pl&lmu districta of Betul, Chbindwara, Mandls and Seoni had not been successful owing to -
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the action of frost. Probably the sowings were made in June immediately after tlhe burst of the monusoon.
Mr. Clouston would know whether sowing have ever been tried in Apul in order to avoid frost. Special
tanks, containing water caught during thc preetors monsoon, could be constructed to enable this to be done.

3147. Water rate and proﬁts {o cultivators.—I have the very highest opinion of the experiments which
have been made at the Chandkhuri and Labandhi Farms, and of the results which are accruing therefrom, but
unless the Irrigation Department receives a good water rate it will not be able to design special tanks for
cotton and its rotations, and unless the cultivator receives a handsome profit; he will not willingly grow long
staple cotton.

(2) A water rate of Rs. 5 (or Rs. 6 per acre in some cases) would, I think, meet the irrigation difficulty.
With regard to the profit which the cultivator must get, the Agricultural Department w oulrl be the best
judges. At page 691 of the Agricultural Journal for October 1917, pmuts of Rs, 538 and Rs. 42-9-6 per acre are
mentioned as having been obtained from cotton grown in the Punjal.

3148. Climatic “drawbacks lo introduction of long staple cotton.—Since writing the above, 1 see from in-
formation supplied to the Superintending Engincer, Western Irrigation Circle, hy Messrs. Clouston and Evans
(vide Annexurc II) that climate is likely to limit the introduction of Jong staple cotton more than I have

‘stated in paragraph 3147. - Frost and rain promise to be serious obstacles fo its introduction in the north
.as well as in the platean distriets, The Agricultural Department will, no doubt, be able to give further
" particulars.

AxNexure 1.

Staicmcnl showing the arcas of gravdly soils (red or Jcllow) shown iu the Sgltloment Reports or District Gaseticers of ecitain
Districts tn the Cenlral Provinces.

Saugor District. Acres,
Bhalua soil, poorland generally of reddisk colour and cov ucd with stones. Vigures given
! in detail for settlement groups . . . . . . . . . . 44,936

Damole District,
Bhatua soil, stony land on bill sides and slopes, comprises one per cent of the total arca
vide Settlement Report, page 77 . . . . . . . . . 13,000
Jubbulpore Districe,
Bhatua soil, red soil always shallow and stony, found on the slopes of hills and ravines.

It can grow oil sceds and small millets at Jong intervals . . . . . §1,397
Barra soil, hilty and covered with stones. It can grow (i and kodon at long intervals.
Thoe valus of the cmop 13 sad to be the same as thit of bhatua . . . . . 11,562

Mandla District.
“Barra soil, a red gravelly or moorum soil often cxtraordinarily stony or with rock undecr.
lying it within twelve to eight inch . . . . . . . . 207,908
Scont District,
Barra soil, a reddish coloured gravel thickly strewn with large stones but sometimes it is
free of stones and at other full of large ycllow flints, 1t occurs on high or hilly ground
and is used for kedon, kutki, Lilli and jagni (pago 7, Scitlement Report) . K . 210,557
Narsinghpur District,
Bhatua soil, poor soil occurring on or near hills of reddish colour and mixcd with stones 26,808

Hoskangabad District,
Barra soil, a poor soil reddish in colour and containing a targs quantity of stones and
pebbles . . . . . . . . . . . . . . 3,457
Chhindwara District.

Barra soil, a very thin red so0il much mixed with stones which occurs on high-lyinz
ground. Itisgererally used for the production of kodonr, kuw'ki, til and jagai . 100,153

Burdi, a very thin red soil much mixed with stones which occurs on Ligh-lying” ground.
It is "cncrall) used for the production of kodon, Lutli, til and juagni . . . 31,070
Betul District.
Bardi soil, a red gravel thickly strewn with reddish stones of a fair size.  Sometimes it
is free of stones and at others full of yellow Hints, Tt zrows juari and (108 with millets
but must bo fallow frequently (page™, Settlement R Lpori) . . . . < 330,952
Nagpur District,
Bardi soil, a rcd zravel soi) covered with Loulders found on the summits and elopes of
trap hills . . . . . . . . . . . . . 71,152
‘ Bhandra District,
Bardi z0il, a very poor gritty soil, sometimes composcd of the detritus of faterite . . 4,017

Balpghat District,
Bardi soil, a very pocr etony evil, red or yellow in colour, rarcly found below the

ghits .. . . . . . . . . R . R . . 1,788
Chanda Disdrict.
Khardisoll, a very poor seil of light colourand full of stones. It grows wnly i1 and
juar : requires plenty of manure and frequent resting . . . . . 29,724
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- Bilaspur District. .
: o S Acres,
., Bhata soil, aninferior soil found on the ridges. 1t coasists of a light springling of sandy
. soilover gravel. It will grow nothinz buat sesamum and thelightest kinds of millet :in
‘congequence, it is largoly loft uncultivated. . . . . . . . v 12,990

Toran, . 1,203,789

i . } Axxyexuvre 11
: fj : bLe:tler‘/rom Mr. G. Euvans, Deputy Dircctor of Agriculture, Central Provinces, to Mr. E. L. Gluss, Hreculive
i i - "Engineer, dated 21st Septmeber 1917.

: Rainfall and cold are two factors in successful cotton growing. A rainfall of 25.35 inches is all right for
cotton. A rainfall of fifty inches or over.is fatal even on well-drained land. ~
~ We tried Cambodia and buri cotton at Adhartal {or several years in succession with absolutely no success.
1f grown as a rain erop, the cold in November and December kills the young bolls before they are ripe. ‘
.~ Wae then tried growing the crop by sowing in April and May and irrigating it uutil the monsoon came.
We had slightly better results, but it was not a paying proposition. )

We got one picking in October, but this was usually badly damaged by late rains and the later pickings
were all ruined by cold nights. ; -

In the northern parts of the Central Provinees, therefore, I think there is litile scope for long staple cotton
under irrigation. The heavy rainfall and the cold weather which is mueh more acute than in the Chhattisgarh
side are fatal, . '

Lelter from Mr. D. Clouston, Offizicting Divector of Agriculture, Central Provinces, fo 3r. E. 8. L. Beddy, Superina
: tending Enginecr, dated Nagpur, the 14th September 1917.

Cotton grows bedutifully on bhata soil in Chhatisgarh and fairly well on the wardi soil of Chanda, 1n
the light sehar soil of BDalaghat it has not been tried so far. The difficulty experienced by us in growing it
on wardi soil in Chanda was that it required weeding when tho people were busy with their rice, that is in say,
from July till the end of August. On bhate soil, curious to say, extraordinarily few weeds come up. The
eoil gets so hot and dry in the hot weather that the weeds are killed, it would appear. Cambodia, a long
stapled cotton, gave an outturn of 783 bs. of kapas worth approximately Rs. 170 last year on bhats land on
the Chandkhuri Farm, On the Sindewahi Farm, the same cotton has given from 600 to over 1,000 Ibs. of ka pas
(unginned cotton) on wards soil. f .

(2} To sum up, I should say, that the prospects of growing any considerable areu of long stapled cotton

. on light soils in Chanda, Balaghat or Bhandara are not very bright because of the difficulty of findinglabour
for weeding during tho rice season. On the dorsa (black) soil of the Tharsa farm we have got yields of from
500 10 600 lbs. of kapas per acre under irrigation ; but on black soil of the type found over most of Nagpur
District, the outturn is not increased to any appreciable extent by irripation.

(3) How far it will pay to grow cotton in the rice tract is an cconomic question which time and experiment
will solve. T am very hopeful regarding Chbattisgarh because weeding there is not o formidable difficulty.

III.—North-West Frontier Province.

Mr, F. W. CARNE, Sccretary for Irrigation, North-West Froutier Province. .
ExAMiseD At Lusonr, Janvany 1918,
Written statement.

VI —IrricaTION,

3140, (50) Experience.—Since joining the Public Works Department Irrigation, at the end of 1887

- I havo spent most of my time on tho open canals of the Punjeb. I came to the North-West Frontier
Provinco in May 1013, 1 have had the usual expericnce of a Conal Officer in canal irrigation asscssment
work. | : ’

3150, {51) Wheat versus cotton.—I think that caltivators mnach piefer wheat to cotton. Northern
Indis is not very suitable for cottorn, especially sandy soil localitivs.  Thereis more esport business in whe:t
than in cotton - Wheat i much less troublesome to ciltivate,

. 3151, (52) (a) Critical period in rezard to water supply.—The critical period everywhere i3, [
should say, in September—October, when water is required for maturing the standing Akarif crop and for
starting thorabi, i.e., giving the land water for sowing. If the cotton arca were increased, there would become
o diminution in the wheat arca.

3152, (52) (b) Watering of cotton.—I Lelievo that cxperiments for o cotton crop, as carried out for
& wheat erop, have not yet been carried out.” Ihavo no reliablo information on this point.

3133. (52) (c) Statistics.—Details for the Lower Swat Canal have been given by Mr. Burkitt, Executive
Engineer.

3154, (53) (a) Possibilities of expansica of area uuder cotton by ealargement of canals,—There is
but little room for expansion in the manner sugzested, hecause the nonsoon ends by the 20th September at

" latest, and on its cessation, tho fall of o river is rapid and usually there is very littlo water to spare at the
critical time i September=—Ociober.

3155, (63) (b) Efect of ealargameat of canals on area unler wheat.—Such expansions would reduce
the aron watered for sowing wheat because the cotton area would be increased, but there would be no
_inerease in'the river supply to make up for this, '
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3156, (54) (a) Improvement in duty of water by remodelling of outlets.—\s up to the present in this
Province, there hag been no real shortage of water, it has not been necessary to make any scrious attempt
to improve the duty ; this will naturally follow now thot the Upper Swat Canalis also taking water andin this

. way from the same river supply, two imperia] cancls, instead of one will be supplied.

3157, (54) (b) Utilization of modulas,—lodules or semi-modules will no doubt be of great use in equali-
sing the distribution of supply between the upper and lower outlets on distributaries.

3158. (54) (¢) Effect of remodelling of outlets in irrigated area.~This can hardly b2 predicted at present
in this provinee. There would be an increa:e in the rebi erop, cliiefly wheat.

3159. (55) Fluctnations in river supplies and their effects.—The inercase in the spring is gradual
The decrease in the autumn is somewhat sudden. I donot think this influcnces the cultivatorsin their
choice of a crop in any way whatever. )

3160. (56) (a)-Utilization of wells for irrization of cot!on in canal areas.—Certainly wells could be
utilized of the sawings and final waterings of cotton would bo feasible on the Paharpur Canal, but to a small
extent only as the supply arrives lato and stops early. I have experience of American cotton; and do
not know its requirements but, according to thonote given, river water would not be available in time in
the spring and is likely usually, to stop short too soon in the aufumn, so the extra area, due to the utili-
zation of wells, would be likely tobesmall. It would befairly simple to give waterings from wellsto a
considerable area but water in sufficient quantity for sowing would be the difliculty.

3161. (58) (b) Extension of irrigation under wells in canal areas.—Mixed irrigation is only likely to be
feasible on the Paharpur Inundation Canal. There are large well areas in the Upper Swat Canal Troct,
but if this area were to be put under canal irrigation, the wellswould go out of use.  Mixedirrigation would
not, I think, be practised. :
© 3162, (56) (¢) Tuke wells.—I have had noreal experience of tube wells, but T donot think that they
would be of much use, as they are only likely to be used in places where there i3 no canal irrigation, and in
connection with and supplementary to ordinary wells,

3163, (56) (d and e) Construction of weirs versus coustruction of wells.—Tho construction of weirs is
possible in the case of the Imperial canals in only one case, namely the Paharpur Canals, If this could
be madp perennial, there would bo a great improvement in the irrigated area, Inthoe case of the Paharpur
Canal the construction of a weir is under consideration. Increasing tho number of wells scems toLea
practical difficulty, because they would have to be worked by bullocks, necessitating an increased arca
under fodder crops, thus to a great extent defeating the end in view. In the Paharpur Canal tract there
is also trouble on account of river doods and torrent floods rendering wells liable to destruction.

3164, (58) Cropping and causss affecting it.—On the old canals in this Province, I do not think
that the available supply has anything to do with the choice of crops grown. T cannot give any opinion in
‘this matter about the Upper Swat Cansal as the irrigation in parts is developing very slowly. In any case
kharif must be aflected by the necessity for fodder crops.

3165. (64) Suitability of water rates.—In this Provinee, the wader rates charged have no eflect in tho
cultivators preference for a particular crop. In this Province, higher rates than at present levied are re-
quired in order to make the Upper Swat Canal pay and to enable any new schemes to he taken up.

Ale. F. W. CarxE called and examined.

3166, (AMr. Ashion.) Thereis practically no area under cotton on the Upper Swat Canal at present.  We
have not fully developed irrigation on this canal ag yet.  On the Lower Swat Canal, it would be possible to
extend the area under cotton. Mr. Burkitt bos said in his written evidence that ** since we irrigate cent
per cent of our commanded arca annually, enincreaseinthe arca under cotton would mean an identical
decrease of the ares under wheat.,” That i3 practically true. Wo get o sufficient supply to irrigate cent
per cent in the North-West Frontier Province as against from 33 to 70 per cent in the Punjab. Thoe arca
already irrigated is ‘thercfore practically the whole commanded area,

3167. There is no hope of a further increase on the Puharpur Canal unless we can make it absolutely
proof from breaching by cross droinage flow which we are trying to do at present but the people down their
want rabi irrigation. They are not very keen on EFharif irrigation. We cannot give them a rali supply at
present. They get a lot of irrigation by flood water and the canal water is therefore more or less superfluous,
They could perhaps be induced to extend their wells and thus secure irrigation.  There are a fow wells already
but I am not certain whether they grow cotton under well irrization.  They probably do go but the people
down there do not appear to bo very keen cultivators. They only grow enough cotton to supply locs! needa
at present. No cotton goes out of the Dera Temail Khian District into other parts of India. It ia all taken
away by the border people.  If the area under cotton were increased, it would go over the border and would
not come to India, Colonel Blakeway, Revenue Commissioner, saysin his note that a certain amonnt goes
to Karachi when the rates are pood enough hut the majority of it goes to Kabul through Peshawer, Tho
border tribes are dependent on the North West Fronticr Provinee to a grent extent for supplies as their awn
country does not provide much. Any surplus would, I think, go tothe trans-frontier tribesand to Afghanistan
rather than anywhere else. - There is no great demand for cotton.  Wool would appear to he more important
than cotton. :

. 3168, (3fr. Rolerts.) Therecareprospectsonthe Upper Swat Cannlfor cotton. Irrigationhasouly recently
started. Wo have not had much kkarif irrigation o for,  On the lower parts of the Upper Swat Canal, T
do not think there will ever Lo any cotton. That i3 the maira area, which consists mostly of very sandy
soiland the Agricultura]l Officer has already givenavery poor opinion of theanil.  There arcalso other diffi
cultics. The coarse grazs will have to be removed ; the ground will have to Le taraced and the water

_course may have to be lined. Developmens in this tract iz likely to be very glow indeed.  Besides there

are no villages ot present ; the villages are situated inthe tracts where there are wells and the villagers
have sometimez to go as far as five or six miles to get to thiz maira land.  The Civil Deplirtment js
trying to induce lend ownera to constrnet hamlets. Tt will not be possille to develop thie tract as quickly
asit would liave beenif theland had been Grown land. Tt isall private land and the Innd ewnershave
large arcas of good soil watered Ly ells 50 inducement i3 necessary to get them to take to irrigation or the
areas of poorer goil in the maira tract. Tt hasheen sugzrested that Government should Luy up sll the
land and thenlet it out Lut the Civil Department would not accept that idea,  If the land could be bought
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up and relet. the whole tract could probably be developed quickly. - The upper part of the tract under
the Upper Swat Canal has no’ such disadvantages. There we are gettinga good deal of rabi irrigation.
We are not likely to get as good kharif irrigation because the conditions are not so favourable. - I think the
~“country, in general, " is not particularly suitable for cotton but part of the Peshawar Valley is famous for

e ‘good cotton. L7

i 4% 3169, Only about two per cent of the cultivated area of the province is under eotton. For . the last
*" two years it has been only one per cent indicating that there was not much demand for cotton. Therehas been
% agood deal of unrest since 1915, Developments have been delayed on account of political troubles which have
<7 affected the Upper Swat Canal. - . » ’ . ’
58170, We would like to make the Paharpur Canal perennial. We might then be able to extend the
~canal and so make it pay. e do not see any hope of this just at present. It is very difficult country. It
has a steep slope and is very much cut up by floods from the hills, A perennial canal utilising the existing
Paharpur Canal could not command the whole area between the hillsand the river. It could only command &
“‘very narrow strip. . I'o make a real paying project the canal would probably need to go right away down to
" Jacobabad. The scheme for making the canal perennial is hung up for the present. There was a proposal
" to make it perennial by canalising the Bilot Creek of the river Indus. Recently there have been changes

i . "at the head of the Bilot Creek and it is silted up.” I do not know whether our former idea of making the canal

;. perennial has been rendered absolutely impossible but it does not appear practicableat present, The Paharpur
canal is now inrather 2 precarious condition. -There are wells in the canal area many of which are close to the
- eanmal. On the right bank, floods come down and make cultivation precarious in the kkarif. Cultivators
27 ‘would do rabs Irrigation if they could get the water. _ The inundation supply does not commence till May and
is not much good for the rabi unless it is supplemented by wells because the canal supply stops early in the
autumn.  The Deputy Commissioner of Ders, Ismzil Khan was ssked about the prospects of extending irriga-
tion below Dera Ismail Khan ; he said he Was not very hopeful because the cultivators were such a poor Iot
and the land would have to be colonised. My predecessor proposed to extend the canal a short distance only
below Dera Ismail Khan and to make it perennial. At present it is & small canal only discharging about 60¢
cusecs. ' As the upkeep of this canal is so troublesome and it does not pay we should like to hand it over
* to the Civil Department, but I do not think they would care to take it over. :

" 3171. There are many canals under the jurisdietion of the Civil Department. There are such canals in
the Peshawar, Hazara, Kohat, Bannu and Dera Ismail Khan districts. They are under the Deputy Commis-
sioners. - The Canal Department hag jurisdiction over the Upper and Lower Swat Canals and the Kabul
River Canal. ‘

3172. (Mr. Henderson.) 1 cannot say whether the land in Dera Ismoil Khan is good cotton land or not.
I have only been on the Paharpur canal two or three times and do not know the District. At present the
ground is so subject to floods from the hills that cultivation is rather a precarious business. The land bet-
ween the canal and the river might be made safe if we can make the canal proof from breaches by torrent
floods. 'The water would then not spread out so much over the country. 'Fhd country between the cafials
and the hills can not be protected in that way. I do not know if there is a very large area for the extension
of the cultivation of cotton. Torrent flow irrigation is done by bunds ; the bunds break and deep ravines are
* made in the land. Then a new site for a bund has to be selected. This system of irrigation spoils the land.
Tt isa very difficult business. In fact, the trouble from these torrent floods was so acute during the Waziristan
expedition in 1917 owing to floods coming across the Tonk road that a Committee sat in December 1917 at
Dera Ismail Khan to settle what could be done as transport was held up for days in going bet+een Dera Ismail
Khan and Tonk. Theidea was to try and reduce the overflow of floods in the Gomal river in order to protect
the road. Incidentally that would help considerably in the case of the Puharpur canal.  The proposals will
not only safeguard theroad but also help the cultivators. - Until such torrents can be more effectively control-
led, irrigation will be too precarious for valuable crops. .
3173, (President.) I am not very hopeful of any alteration in the general character of agriculture, the
conditions of the province being so peculiar. Except round about Peshawar there are no facilities for manu-
factures ; there are no ginning mills except in Peshawar.

-

+ 3174, There i3 no colonizatidn scheme on the Upper Swat Canal. The land is all privately owned. The ‘

only Government land, I believe, consists of the forest ralhs on the Paharpur Canal.  We give water to these
rakks.  They are close to the eanal, f.e., between the canal and the river. There is nothing valuable there
in the way of timber at present. 'These rakks are used for grazing at present.  Those small areas eould be
colonized but I am not very optimistic about it.

_M:. F. H. BURKIIT, Executive Engineer, Lower Swat Canal Division, North-West Frontier

" Province.
e
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. . .
, VI.—IRRIGATION.

3175, {50) Experience.—I have had fourteen years’ experience of irrigation in general and also of
irrigation under canalsr I havehad eight years’ experience of canal irrigation assessment work.

3176. {51) Wheat versus cotton.—Cultivators prefer wheat to, cotton for the following reasons :—

(a) Great wheat consumption for food inside the Province.

() For the last ten years, the price of whest has been high while that for cotton has been variable,

(¢} Wheat can be stored for long periods, .

(d) Inthis Provinee, oncanal land, heavy rain, if it occurs, greatly injures the cottoncrop ; the latter
grows to stalk and yiclds little cotton. '

{c) The method of sowing wheat is casier than for cot{on; it can be rapidly sown on large acres, an'l

. every zamindar is expert in the method,

{}} Inthe cascof barani (unirrigated) crops, wheat does with two or three good falls of rain while cofton

requires five or six, ‘ .

2
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{g) Inthis Province, wheat is harvested just when labour is most plentiful. Cotton, on the other hand,
takes a long time to harvest and it requires a lot of weeding when labour is not available, The
expenses of labour are about one-fifth of the value of the cotton crop.

3177. (52) (a) Critical period in regard to water supply.—The critical periods on the Lower Swat Canal
and on the Kabul River Canal are April, September and October. There would be less trouble if the
cotton area were increased between April and October.

3178. (52) (b) Watering of cofton.—The ecotton is watered in June, July and August, and the
volume of water required is one-quarter cusec per acre per watering.

. 3179. (52) (o) Statistics.—A separate statement is attached (Aunexurc I} which gives statistics in the
case of a typical distributary on the Lower Swat -Canal.

' 3180. (53) (a) Possibilities of expansion of area under cotton.—The supply in the rivers would be
sufficient for a large expansion of the area under cotton during June July, August and September. The
area under wheat would be diminished.

3181. (54) Improvement in duty of water by remodelling of outlets.—A ten per cent. improvement could
be effected. Modules could be used most effectively. No additional area would accrue without pumping.

y 3182. (55) Fluctuations in river supplies and their effects.—Thd increase is gradual in April and the
decrease sudden in September. There is no effect due to this stato of affairs ; more wheat could be grown
if the supply lasted longer in September and October.

3183. (56) (a) Utilization of wells for irrigation of cotton in canal areas.—In cases in which canals carry
a supply for irrigation during the summer months only, it would be possible for the sowings and final
waterings of cotton to be carried out by irrigation from wells. A combination of wells and canals would be
feasible in the part of the Dera Ismail Khan district irrigated from the Paharpur Inundation Canal,

3184. (56) (b) Extension of irrigation under wells in canal areas.—There arovery few wells in tho tracts
served by perennial canals, but there are numercus wells in the area served by the upper reaches of the
Paharpur Inundation Canal. The population is, however, too sparse to permit of an extension of wells here
unless colonists are introduced. .

3185.:(58) (e) Tube wells.—I Lhave no personal experience of tube wells, but one is used in combination
with an outlet from the Paharpur Canal. Their use would be very valuable in this connection in the Dera
Ismail Khan district.

3186. (56) (d) Coastruction of wells,—There is only one canal which could be improved, viz., the
Paharpur Canal. The question of making this perennial is being considered. If this improvement in the
Paharpur Canal is feasible at all, it will be both cheaper and quicker than the construction of tube wells,

3187. (57) Effect of enlargement of canals oa reveaue.—\Vith the present rates in force, nn increase in
the cotton area would mean no increase in revenue as the rates for cotton and wheat are the same, and, since
we irrigate cent per cent of our commanded area annually, an increase in the area under cotton would mean
an identical decrease of the area under wheat,

3188. (58) Oropping.—The following figures give the distribution of crops on an average holding of 100
acres ;— '

»

’ Kharif.
Sugar cane . . . . o . . . . . . . . . 6
Vegetables. . . . . . . . . . . . . . . 4
Cotton . . . . . . . . . . . . . . . 8
Maize . . .. . . . . . . . . . . 15
Fodder . . . . . . . . . . . . . . . 5
Misccllaneous . . . . . . . . . . . . 8
ToraL 46

Rabi.

3
LS

Wheat . . . . . . . . . . . . . . . 2
Barley . . . . . . . . . . . . . . . 10

Miltet . . . . . . . . . . . . . . . . 1
Fodder . . . . . . . . . . . . . . 8
Miscellaneous . . . . . . . . . . . .2

TotaL . 50

Axxextre L

Statement showing discharges and arcas of different crops month by month in the case of a typical distribulary
of the Lower Swat Canal.

- January . . . . . . . . . . . . . . . 95
February . .. . . . . . . . . . e . . 33
March . . . . . . . . . . v . . .12
April . . o« . . . . . . . . . . . 120
May . . . . . .. . . . . . . . 169
Jure . . . . . . . . . . . . . . . 187
July . . . . . . . . . ) . . . . . 176
August . . . . . . . . ., . . . . . 115

September . . . . . . . . . . . . . . 134
October . . . . . . . . . PR . . . . 100

November. . . . . . . . . . . . . . . &4
December . . . . . . . . . . . . . . 95 .
YoL. II ' . F

PR



~ INDIAN COTTON COMMITTEE :

-

i T Axxexvre IIL

Averags monthly area of each crop.

Mr. F. H. BURgITT. o [Continued. -

KHARIF. - RABI
Scl;gn‘icf. Rlce. | Cotton.| Malze, [Fodder. éﬁ:gils Wheat. | Barley. | Mustard| Clover. lgﬁggf;
Cgsmuary . . . o] . .. . . . 7,430 | 8,223 613 | 1,938 | 6.183
Webrmary .. -] . . . . . 7446 | 8246| 6430 1042] 6199
: )h.;ch. R A SR T . 7446 | 8240 613 | 1,042 | 6188
Aptit . . ... samsl . 62| .. .. 1,395 -
May . . e .| 2403 2| 1836 5 23 | . 4,234
o I TN -9+ 2| 2130 7 84| 6159 ,
Jalyios . o . . ol 2,490 2| 2157 1,208 348 | 8,082
Avgust . . o .| 2,400 2| 2157 5455 534 8,439
September . - . . .| 2,409] 2| 2157| 6335] 610| saes8] .. ..
TToetober . . . .| o200 L, . . REY 1,430 | 1,004 59 610 | 2,245
CNovember ... . o} .. - . . - . 4,237 | 2,849 191 907 | 3,883
Decembor . . . .| .. . .. . . . | 10008| 7303 61| 1831 5,061
The maximum carrying capacity of this distribulary i3 210 cusecs.

Mr. F. H. BUB;KITT calledand examhed. {

3189, (Mr. Askion.) On the Kabul River and Lower Swat Canals, the most popular crops arc the rabi
¢rops of wheat and barley ; which are about equally divided. In the summer they have sugarcane, Indian
corn and juar. A little bit more than cent per cent of the commanded area is irrigated. There is some hope
of replacing maize by cotton provided you get a better market for cotton. The people live largely on maize

. and they have to grow a large amount of maize on that account. They would certainly give up maize if they
could get a better market for cotton. The cotton that is produced is used mostly for local” consumption.
Thereis one ginning factory in Peshawar and a certain amount goes there.

3190. There is any amount of water from May till the beginning of September. April is a very variable
month, you may have enormous supplies and, on the other hand, you may be pretty short of water till the
end of the April.  October isa dry month. Theriver is distinctly falling in that month to winter conditions,
As it is, we aro short of water since the Upper Swat Canal started. There will be a great shortage of water
in the winter, I do not think that this shortage of water will have any effect in gradually reducing the arca
under wheat because wo shall be able by rotational turns to work it all in and also there is a large number of
district canals there, which, at first, will requiro a lot of water. We shall gradually cut them down to less
nnd loss and improve the canals. '

3191. There is always plenty of water in the Kabul River Canal which irrigates the right bank of the
river.. The only appreciable way of extending cotton in that arca is by pumping from the canal in the new
area, 1t could be done hydro-electrically, The area that would come under cotton in this way would depend
on how much capital was put into the scheme, It is a matter of working out the cost. I have half worked
out a small scheme, = I think it provided for about 10,000 acres at on expense of two lakhs of rupees.  There
is no limit to the amount we could pump if wo spent enough money. I presume the present water rate would
be charged. When funds are available, it would be worth while to make a”detailed estimate.

3192. On the Lower Swat Canal, cotton is watered in May—rnot before May. “The sowing of cotton would
clash with the harvesting of wheat, The harvesting of wheat is very troublesome there, so much so, that
some zamindars have gone in for reaping machines owing to the searcity of labour. If more reaping
machines were used, thelabour employed inharvesting of wheat could bo employed on cotton. Wehavea
very slack demand for water in April. The Upper Swat Canalisounly just starting but the conditions there
will be cxactly the same a3 on the Lower Swat except that the Upper Swat Canal tract will be a drier tract

_than the Lower Swat. A good deal of land on the Lower Swat is waterlogzed and the cotton is not geod
there. It would certain'y be feasible to substitute pumping for flow irrigation in the waterlogged tract.
No scheme has been worked out because it could not pay from the Departmental point of view.

3193. If the Paharpur Canal were made perennial, there would certainly be hope of extending cotton
there, - It might be made perennial but the trouble is that the cultivators are very backward and very
lazy and there is very littlohope of that canal making a good show until we have a Letter type of culti-
vators. Tho Paliarpur Canal could be made perennial by canalising the Biot-Creek, but the slope of the
country is very bad.” Tho canal practically runs paraliel to the Indus.. At the head you are away four

~ or five miles from tho Indus and further down the river it i3 again within two or threc miles. Even if it
were -extended further, unless it went down far into Sind, it would never command a bigarea. It isnot
» promising scheme. - I think we shall make it flood proof in time. - It would be possible to take out & canal
from the right bLank of the Indus near Kalabagh above the weir surveyed for the Thal project but it
would require a fifteen mile marginal dund in theriver costing something like two lakhs of rupeesand there
7 would have to be 200 miles of main line before you could get any big area for irrigation under it.  The cost
+- woulll be enormous and the water rate necessary to make it pay would be so high as to be prohibitive,
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"N.-W. F. Province.] Mr. W. B. Harvey.

3194, The tract under the Lower Swat Canal is very thickly populated but the population on the tract
under the Upper Swat Canal is very sparse and that is one of the great troubles in extending irrigation at
present. We cannot get the population.

3195. I am going to put in Harvey’s modules on a distributary, the Hazar Khani branch. We expect
that ten per cent. improvement will bo effected by doing so. If successful, the use of the modules will be
extended. We are putting them in but more with the object of washing out loss that will be caused by the
Upper Swat Canal coming into full operation. We cannot do any mere irrigation; we are irrigating our
full area now. . .

< 3198. Idonotthink thereisany hope of the extension of tube wellsinthe Dera Ismail Khantract irrigated
by the Paharpur Canalsasa Government concern. There is certainly none at the present water rate. Tube
wells would not give Government a sufficiently big profit. If the area in which the tube wells were installed
were under the candl, it would mean that so long as the canal was flowing, the pump would be out of use and
there would merely be a saving of fuel. Tube wells and pumps could be made to pay by themselves only in
parts which were not touched by the canals. There are 2 few big Hindu landlords around Dera Ismail Khan,
the remainder are all small men. They are not likely to put down tube wells except in the near vicinity of
Dera, Inthe Mardan Division on the Upper Swat Cancl, the subsoil water variesat present from 120 to 170
feet below the surface of the canal, soit would bea big proposition to pump that height. There isno danger
of waterlogging. The Upper Swat will never waterlog except in certain small tracts as the area it commands
is intersected by tremendously deep nullahs. :

3197. (Mr. Roberts.) On the frontier, the country is suitable for cotton growing except in waterlogged
tracts. For the general development of the country as much water isrequired as in the Punjab. The condi-
tions are the same asin the Punjab. We havean experimental farm near Peshawar, which has educated the
cultivators to a certain extent. There isno farm in Dera Ismail Khan. That tract is very backward
indeed, and it would be essential to get another type of colonist there. A good deal of agricultural work
is necessary alongside the provision of irrigation. Asto the political aspect, colonization from the Punjab
would not be liked at the present time. The only hope would be immigration from the trans-frontier
tracts but the transborder people are very bad cultivators with the exception of the Mohmands. Inthe
cold weather we canget to Dera Ismail Khan practically inanight butin tho Lot weather it takes s day
and a night as theriver has to be crossed. Then there i3 & journcy of forty miles up the canal jn a boat to
got to the headworks. It is very difficult to control from Peshawar. I consider the tract capable of a good
deal of improvement provided the right type of men as well as sufficient water could be obtained. Itisa
vast plain untouched right up to Tonk. We could not do much except by well irrigation. There was a
scheme to dam the Gomal, but the last Inspector General of Irrigation condemned it as he said it would silt
up in 25 years. .

3198. (JMr. Henderson.) I know of no other way of coping with the torrents which come down in the Dera
Ismail Khan tract except by making a marginal bund, at some distance from the mountains with oveiflow
weirs and sluice gates at intervals. It would be necessary to have fixed lines for drainages and fixed lines for
distributaries. The velocity of the torrents is tremendous especially in the higlier reaches and they also silt
up tremendously. Theyarea very serious menance to the District. There would have to be a very pukka
system of high flood embankments to keep them away from the canal. At present there is no natural drainage,
If you could confine the nullaks to certaih lines, then you might be able to do something.

3199, (President.) The only frontier-tribe who are good agriculturists are the Mohmands. They have
largely settled on the Lower Swat Canal which is quite closo to their frontier. The people across the Dehra
Tsmail Khan border know nothing about agriculture, They would not be desirable residents on our side.

Mr. W. B. HARVEY, Execufive Engineer, Mardan, North-West Frontier Province.

THIS WITNESS WAS NOT ORALLY EXAMINED.
Writlen stalement.

VI.—InrrIgaTIow.

3200. (50) Experience.—I have about eight years’ experience of irrigation on canals, not including
secvico on construction of canals. I have experience of assessment of crops on the Lower Clienab and Upper
Swat Canals.

3201. (51) Wheat versus cotton.—Wheat is generally preferred to cotton.

Tho reasons given for the preference are— ' '

(1) Wheat isa food.

{2) Wheat can be grown in practically any sort of land, whick is not possible with cotton,
(3) Less labour is required for wheat than cotton. B

(4) Double cropping is possible on wheat fields while a clover only ean be grown with cotion.
(5) Taking the straw into consideration, the profit per acre is greater on wheat than cotton.
(6) Cotton is not as robust a crop as wheat,

- 3202. (52) (a) Critical period in regard to water supply.—Tho critical periods are spring and autumn.
In the former season rabi crops require water for ripening the grain and the zaid rabi and miana kharif
crops are being sown. In the Intter season, Lharif crops still require water and rabi cropy are being sown.

3203. (52) (b) Watering of cotton.—Cotton is watered about four times, the first watering Leing
given before sowing in April, and a second after the plants have germinated. Rain will reduce the number
of waterings given. . ' Co

3204, (52} (c) Statistics.—The channels in the Mardan Divisibn, Upper Swot Canal, have only lLeen
running for two or three crops. Figures showing relation between ereas irrigated and water used are not
therefore of value. : . :

3203. (53) (a) Possibility of expansion of area under cotton by enlargement of canals.—The Swat
River falls7suddenly about the end of August. The rice crop in the Swat Valley requires to be matured
in September and October as well as the kharif crop on the canal.  No considerable increase in the rize of the

F2
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-eanal appéa.rs, there, to be possible, since although there would be suﬂici;nt wate ) till
-be difficulty in maturing the crops in September and October. rup till August, 'ghere would

‘ 3206, (54) (a) Improvement in duty of water by remodelling of outlets.—~Provided equal distributi

A - - . » T mt n

o of water is ensured to all outlets on a distributary, the duty of water would be improved %;a forcmgbggige

.« to bo_more economical in the use of water and giving others a steady supply in place of a fluctuating
- supply. - It is not possible to say to what extent, however, the duty could be thus inproved. -

2w 02 3207, (54) (b) Utilization of modules.—In my opinion a module or outlet, which always discharges
. supply proportionate to the supply in the channel at any time is what is wanted. Not a constant discharge
kquule. Assuming it to be possible to give a proportionate supply to each outlet, as suggested above, further
©. “%economy could be obtained by measuring the quantity of water entering the distributary at its head ac,curately’
*- by meter or otherwise, and basing the total demand in money for the crop on the distributary on this measure-
o sze‘n;.d'The M:I‘:&l areas irrig?’oed would gebmez;lsured, a3 at present, but therates per acre charged would vary
.-+ depending on the quantity of water use the whole distributary. An out ich it i i 1
i e et gat ater u y y let which it is hoped will fulfil

. 3208, (54) (¢) Effect of remodelling of outlets on irrigated area.—On this canal it is doubtful if
e zqmmdar_'s would increase the area under cotton for the reasons given in paragraph 3201. It igalso probable
-7~ that maize rather than cotton would be grown. '

3209, (55) Fluctuations in river Supplies and their effects.—The Swat River usually increases gradually

S ot ‘,3“ in spring but decreases rapidly in autumn. The rate depends; however, on climstic conditio Tt
Siih :rea lfrrligated up to date in this Division is small and the effect of the fall in the river in autumn hla:?mt y:a:
> been felt. . i

1 E
. #3210, (56) (a) Utilization of wells for irrigation of cotton in canal areas.—There are a very large b
-of wells in this Division (Mardan). Tobacco, cotton, maize, and other crops are irriga.tgd frgoni1 u:lie‘sz;
wells. It does not, however, appear practicable to combine canal irrigation with irrigation from existing
w.ells.. A feature of this canal is the number of falls varying from two feet and six inches to ten feet on
distributaries. ' : -
3211, (58) (c) Tube wells.—It would not be difficult to sink tube wells at these falls and utili

- 1 e tl

power at the fall to pump subsoil water into the canal and thus considerably reduce the supply of riv:el: watg

 ~ » ::glllleu('ied without altering the size of channels, At the same time, the subsoil water level would be cone
: ‘ '3212. (58) Cropping.—The usual cropping adopted is shown below :—
o . { “Acres,
B e D L
Riaif . R e ettondte, | LB

L 100
*Double cropping is, however, common. .

4 - 3213, Qenergl.—Trrigation in this division is at present undeve)o.ped and it is not possible to say whether
ey }hg cultivation of cotton is likely to appeal to the cultivators or not.

-Mr. 8. WALKER, Ezecutive Engineer, Malakand Division,PUpper Swat Canal, North-West -
Frontier Province.

Tis WITNESS WAS NOT ORALLY EXAMINED.
i
Written slatement,.

. ) . - VL—IRRIGATION, .
3214. (50) Experience.—My irrigation experience on canzls is as follows :—

190107 . . .. .. . . . . . . . . Sirhind Canal
190708 . - . . . . . . . . . Woestern Jumna Canal.
1808—09 . . . . . . . . . . . . Lower Swat Canal.
910-13. . . . . . . . . . . . Construction.
- 1916—17 S . . SR . . . . . . Upper Swat Canal.
3215, (51) Wheat versus cotton.—Cultivators prefer wheat to cotton as an irrigated crop for the follow-
ing reasons :— . ’ ‘ ‘
" (a) Cotton requires special soil ; wheat can be grown on most soils,
~ (b) Wheat is less expensive to sow, cultivate and reap than cotton.
(¢} Referring particularly to the North-West Frontier Province, the season for sowing is the same as
in the Punjab ; the outturn is smaller than in the Punjab.

(d) ;Eields on Wh}ch wheat is sown can be double cropped in the year, i.¢., produce a kkarif crop of
another kind. - Cotton takes more out of the land than wheat.

(¢) Wheat iz a staple food . ¢
] .3216. (52} (s} Critical period in regard to .water supply.—Referring to the Upper Swat Canal the
= eritieal peno@ is 15th August, September and October 15th. - Cotton requires a lot of water during the three *
L xz}Ont.hs menc_xonm?; there would be danger of failure of cotton at present and until permanent works are ins-
- “,‘“‘f’d’ for diverting the river from the northern channel to the southern channel.

B, i
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3217. (52) (b) Watering of cotton.—Cotton is watered on the Upper Swat Canal as below—

One watering before sowing (between 15th March and 31st May).

One watering two months after sowing. . .

Subsequently a watering every fifteen days up to Lst October {on the Upper Swat Canal as it is a new
canal on an old canal).

The crop is over by the 15th October.

(2) An average of three inches for each watering, more for the first two waterings less for the others

is required. . .

3218. (55) Fluctuations in river supplies and their effects.—Increases and decreases are generally gradual
in the Swat River but vary greatly from year to year.  Therest of the question does not apply to the Upper

' Swat Canal.

3209. (56) (a) Utilization of wells for irrigation of cotton in canal areas.—It would no doubt be possible
for the sowings and final waterings of cotton to be carried out by irrigation from wells but it would require
a very large number of wells worked by the ordinary country methods. Cultivators would be unlikely
to construct and keep up wells on a tract irrigated in summer only, for the purpose.

i 3220. (56) (b) Utilization of wells for irrigation of cotton in canal areas.—Thero are arens aggregating
39 ~.cres only under well irrigation in the Malakand Division, Upper Swat Canal. The only other wells exist-
ing are village and wayside wells. .

3221, (58) Cropping.—The usual cropping of a holding of 100 acres is GO acres rabi and 40 acres kkarif.
The rabi is generally two-thirds wheat, one-third barley.  The Fharif is generally two-thirds maize, one-third
other crops. ‘

IV.—Punjab.
Mr. G. C. LAURIE, Superintending Enginesr, Western Jumna Canal Circle

ExAMINED AT LATORE, JANUARY TH, 1018,
Written stalement,

VI.——IRRIGATION.

3222, (50) Experience.—I have had 23 yeirs” service on Punjab Canals, out of which I have had more
than ten years’ actual experience of being in charge of Revenue work in divisions and sub-divisions and about
six ycars in charge of revenue circles. I have had several years’ experience of construetion of canals and ono
year of secretariat work. During my scrvice I have had charge of ordinary perennial canals including both
perennialand kkarif distributaries, and I have alsohad charge of inundation canals, canals classed as perennial
but actually liable to closure during the greater part or even the whole of the winter on account of failure of
river supply, and also canals fed during kharif only from a large reservoir. From the abovo it will be seen
that I have had considerable expericnce of canal irrigation as practised in various forms in the Punjab,
including assessment work., Inmy evidence, however, I proposc, unless it is definitely stated to the
contrary to base my evidence on the existing state of the irrigated arca dependent upon the Western Jumna
Cannal in the south-cast corner of the Punjab where I have spent the last 5% yecars of my service. The
evidence liowever holds good in general for the Sirhind Canal also which covers the tract next alongside
the Western Jumana Canal area on its north west borders where I spent the previous year of my scrvice;
and generally spaaking it holds good for the wlole of the Punjab.

3223, (51) Wheat wversus cotfon.—There is, in my opinion, no doubt whatsoever that the Punjabi
cultivator prefers wheat as a crop rather than eotton. The readon for this is not difficult to see, inasmuch as
his main food staple is wheat, and he feels certain that there will always be a large demand for it quite irres-
pective of the fact that he requiresit for his own consumption. Cotton, on the other hand, is Jiable to consider-
able fluctuation in price, and the crop itself is much more liable to damage from inscet pests, short supply of
swatcer, or excess of rain than is the wheat crop. I have enumerated the tfireo principal causes for lability
to poorness of return from a cotton crop, and if the crop escapes from all three of them it is still liable to give
a poor return by low ruling price of cotton when the crop comes to maturity, The cultivator, therefore,
‘considers the wheat crop as one which will give him less trouble in maturing, not being so subject to insect
pests, and not likely to be damaged by excess rain, as it is grown in the period of small rainfall, and moro
likkely to give him a reliablo profit. The areas of these two crops on all eanals in the Punjab for the last two
years_for which statistics have been published are—

191415 1915.16. 1916.17.
" Acres. Acres, Acres.
Wheat . . e . . . . . 3,377,770 3,041,248 Not y-t publish:d
Cotton . . . . . . . . 1,069,676 473,193 Ditto.
and on the Western Jumna Canal alone, the areas of principal crops have heen—
1914-15. 1015-16. 1916-17.
Wheat . . . . . . . . . 264,705 323,111 300,967
Cotton . . . . N . . . . 222,230 105,221 93,115
Sugarcane . . .« .« . . 63731 59,167 61,535
Gram . . . . . . . . . 01,508 08,021 99,726

The wheat figures in the above include barley and also mixtures of wheat and gram, or wheat and other sub.
sidiary crops. The reason for the decrease in cottonarea in 1915-16 and 1916-17 waa owing to failure of the
river supply in the latter year, and to disinclination to put down the crop in 1915-16 on account af low price

»
.
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or cotton ruling then.. The reason for the low arca of wheat in 1914-15 was not owing o the extra large aren
: of cottop that year, as the t<_)t-al culturable area on the canal is 2,315,077 acres, so that ample area remained
: for putting down wheat, but it was owing to heavy rainfall late in September and also good rainfall in January,

*. . February and March which enabled an extra large percentage of the wheat crop to be put down and matured -

" without assistance from the eanal. * The above reason also shows another point which makes the cultivator

“'prefer a wheat crop to a cotton one, for,in a favourable year, he can obtain & good wheat crop withoutassistance
e from the canal and thereby save the whole of the canal water rate, but with a cotton crop he could never do
.2/ this, or at any rate he could never get a good cotton crop by so doing though with luck he might get a moderate
-2 cerop. * Theirrigated wheat crop in an average year only represents about half the crop and in a year of favour-
- -able rainfall it represents considerably less than half the crop. The irrigated cotton crop, on the other hand
.represents almost the whole of the crop. It will thus be seen that the preference for wheat rather than cotton
.. is very considerable.

7. 3224, (53) (a) Possibilities of expansion of area under cotton by enlargement of canals.—In considering

".points to be investigated— .
“A{a) Is the_re_wa.ter in the river at the critical periods sufficient to permit of this ?
& () If o, is it worth while to enlarge the canals so as to utilize this surplus ?

* (e} -Is-there labour available for ploughing for cotton crop in addition to haryesting the wheat crop-

. "+ at the same time ?
As regards the Western Jumna Cansl, the supply in theriver during the critical periods of September, Qctober
February and March is, one may say, usually short of demand, so that there would be no advantage in enlarging
the canal, but, on the contrary, a distinct disadvantage inasmuch as it would be increasing the loss by pebrco-
lation and also decrease dopth of water in the canal and thereby necessitate constant heading up so as to get
water into distributaries, and this of itsclf is exceedingly detrimental to good irrigation resuits by upsetting
- ‘regulation and the distribution of water. * It would alsobeuscless to enlarge the canal without also enlarging the
distributaries, inasmuch as the canal is made to correspond with the requirements of the distributaries and the
same loss of command and interfercnce with good distribution would again take place in the distributarics.
The canal, as it exists, and this statement also holds good for all canals in the Punjab in general, is designed
to _t.ake the maximum supply which it can be at all safely expected to get from the river in an average year
' dyring the critical month of October and also to such dimensions that the river will supply, on an average
a half supply throughout the short supply period of the year from Decomber to March both inclusive. A;;;
enlargement of the canal to groater dimensions than given by the above would in the long run he detri-
mental, although undoubtedly in some years it might be beneficial. As a matter of fact, however, when
.tho supply available in theriver dufing the critical period ishigher than the discharge allowed for in desian-
ing thoeanal, it generally coincides with periods of poor demand owing to the very same reason, na.mecly
recent rainfall, and therefore again there would be no advantage gained by enlarging the canal, Inspectior;
of canal supplies for the last six years gives the following information on this point. In 1912, river supply
could only give ]egs t!_mn half supply for cana} throughout February, March, April and May ; indent was
~_ never met till beginning of July and supply failed again from middle of October. In 1913, river supply
L ?ould only givehalf supply throughout February and March and although higher in April and May, the
.:-indent was never mot and often the supply was far short of demand; indent was complied with mo;e or
- less throughout Juno, but demand was not high, and even then there was scldom surplus water ; supply
+ failed in the middlo of September. 1In 1914, supply in the river was very short throughout Febm’aty and
" March, and though indent could genorally be met during April and early May, there was no surplus in the
river up to 10th May; owing to rainfall, the October supply was good and the demand was very small
throughout the month and never failed till the last week of November. In 1915, owing to rainfall in
].:‘ebruary and March, demand was low throughout and supply in river surplus, indent was moderate only
in April and was usually met though there was usually no surplusin river ; supply in river rose in May
and gave surplus water, but failed again on 22nd October. In 1916, river supply was exceedingly short
throughout February, March, April and May, and never roso till sccond week in June; sugply was
ample in October owingto rainfall and never failedtill 20th November. In1917, supply was very short
throughout February, March, and Apriland indent was never met up till the latter half of May ; ‘supply
was ample throughout October and November owing to rainfall, but demand was very small indeed’ and mz,
canal severaltimcs. remained elosed ; supply inriver fell below full supply of the canals from beginning of
Deceruber, but owing to low demgnd the indent could still be complied with. It will thus be seen that, on
the Western Junma Canal, there is no scopoe for increasing area of long-stapled cotton by en!arging’the
canal, inasmuch asin the critical months of February, March, April and October there is, asa rule, no
surplus supply in theriver; on the occasions when there is surplus supply available there would also be
no advantage gained inasmuch as demand is low owing torecent rainfall and the canalis already capable
- of carrying further supplies if required. :
(2) It is stated that the * long stapled cotton ™ requires water for preparation of the fields in February
for ﬁ_rst watering between March 25th and May 5th, and for a heavy watering in October, in addition to inter-
- mediato waterings. It will be scen from the above that, in almost every year, these waterings would clash
with waterings required for the wheat and that, as above stated, the wheat would be given preference.  When
water wa3 uvailfxble in early April, there would probably be a shortage of labour for ploughing and sowing
owing to barvesting of wheat and barley in progress, and in thelate April and early May, when wheat no longer
required water, thera would always be a shortage of labour owing to harvesting of wheat'in progress. This
shortago of Iabour is so great that it is with great difficulty and only by paying exorbitant rates that any
caml.work.can be carried out during the perioll  As regards supplies during the period, May to September
both mcluqxve, tl_xete is generally & surplus in the river, though, throughout May 1916, the supply was very
shor.t ; during this period it is very seldom that the canal runs full supply of 6,430 cusccs, in fact, it only
carried over 6,000 cusces on nine daysas the average of the last five years during this period as against
153 days in the period ; the canal is capable of carrying increased supplies therefore during this period without
enlargingit.  To sum up then, thero is usually no exeess of supply in the river in February or March and often
a.\lso not in October to cnable large extra areas of cotton to bo irrigated, and there would therefore be no gain
in g:.nla'rgmg the canal; on the contrary the enlarging of the eanal would be detrimental to the wheat :rop
-, 'which is the more impertant crop and is likely to remain so ; even when water is surplusin tha river available
* for this purpose in February and March, there would vsually not be any labour available for ploughing and

~ . sowing m April,

“the question whether the cotton ‘crop is- likely to increase if the canal is enlarged, there are three principal -
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3225. (59-63) Lining of Canals.—The question of lining canals, however, is ona separate footing alto-
gether. Here wo do not require to obtain a greater supply from the river. With lined canals, we eliminate |
a very large percentage of the heavy percolation losses in the canal channels which, under existing circumstances
are purely wasted. In any new canal projeets, the question of the advantage of lining the channels should
undoubtedly be considered. The subject is largely a financial one, and I am unable oft hand to say how the
figures would work out. It would depend largely on the size of the canal, and the facilities for carriage of
materials, and supply of water for masonry, and would vary largely with different projects. As regards
existing canals in the Punjab, there are great diffculties in the way of now lining them, as closures can scldom
be obtained and then only for short periods which cannot Le definitely foretold beforchand. I think I am
right in saying that recently at a canal closurc on a certain canal over 10,000 men were collected for the work

_of lining and that they were able to work for about twenty days only and'did little more than one mile of

length of the canal and that, oven in that length, the work was found to be unsatisfactory onaccount of tho
rush with which the work Lad to be done. On the Western Jumma Canal, winter closures have been
possible only in the year 1915 during the last six years and then only for a fortnight once and ten days
agoin later on, and it is evident that lining of the canal main channels could make very little progress.
The bed of the main line is also below subsoil spring level for almost the whole fifty miles of its length,
and lining the channel under such circumstances becomes further complicated and more costly. On the
Western Jumna Canal, closures arc made more difficult to ebtain than on other canals in the Punjab owing
tothe very largo percentoge of the total area which consists of tracts where winter rainfall is seldom
experienced, even when rainfall may be fairly heavy in more northerly tracts of the Punjab. It would
therefore be exceedingly difficult to line the main channels and although it might be possible to line the
distributaries it is doubtful whether this by itself would repay cost, as the principal source of loss is
from tho main channels. I have personally had very little experience of lining work, though I have
carried out tank experiments and dealt with projects for lining channels and had charge of channcls
which had had experimental lining, The lined channels, which I have had charge of, wero lined in thoe
carly days before much of this class of work had been done, and though they cest a lot of money to line,
and the lining did good for a year or two, it soon lost its efficiency, and, finally, I believe, these linings
were considered as having failed altogether, Except invery exceptional circumstances, I fancy thatit
would not pay financially to line, distributary channels, thoughof courseit might pay indirectly owing to
increase in prosperity of the country. It might be useful to take up several average sized distributaries
on the canal where irrigation has been fairly steady and sce what increase of irrigation was got by lining
them, the supply at head being kept as hitherto. It would be necessary slightly to enlarge the outlets in the
head reach as well ag to line the channel, a3 otherwise the tail outlets would gain the whele of the advantage.
The question of lining of canals is, however, still under experiment in the Punjab. Tt is very casy to spend
a very large sum of money on it, but most of the initial experiments have not turned out very successlully,
and it is desirable to move cautiously in the matter. In most countrics whero irrigation is done, the canals
belong to the persons wlo own the land, and under such circumstances thereturn on the cost of lining is consi-
derably greater. '

3226, (54) Improvementin duty of water by remodclling of outlets and use of modules.—1le Com-
mitteo raiscs the question of whether duty of water on canals can Le improved by the use of modules
and by equalising the distribution of the supply. There is no doubt that improvenients can be carried out
in this way, an’l, I think, I may say that the eforts of the Punjab Irrigation Department oflicers arc
unceasingly employed in dealing with these subjects. These subjects are, however, ones which “do nnt
specially concern cotton, but concern all crops on the ceanals; the improvements in this line are more
likely to improve the wheat crop than the cotton crop, as the advantages will be obtained at the critical
periods and throughout the winter, which are the periods of wheat irrigation, whereas during the greater part
of the cotton season water is surplus.

3227, (56) Wells.—The question of wells is also ono with which many other mattersare concerned than
the increase in the cotton arca ; wells usually exist in reasonable numbers wlere the depth of subsoil spring
level is not too great, but where the depth is nearly 100 fect or in some cases even moro than 100 feet as
happens over a large percentage of Western Jumna Canal ares, it is too costly to construct and to work wells
for irrigation to any large extent, and the eultivasors would rather migrate elsewhere if circumstances made
it necessary for them to depend larzoly on wells, 1t is possible that Ly enforcing more dependence on wells
in areas where spring Ievel is hizh, we cold obtuin more canal water for sending on to arcas where spring
level is low ; but this amount of interfe~ence with existing water rights would probably give rise to rerious
complaints owing to enhancing the cost of cultivation in the areas of high spring level.  Asregards the benefits
to bo obtained from the use of tube wells, I am not prepared to ofier any opinion, but I fancy I am right in
saying that they have not been found to be of much use in the Western Jumna Canal tract. Generally speak-
inz, I think thas if landholders werc to increase the number of wells, tho benefit from them would go more
towards tho wheat crop than the cotton erop, at any rato they would be used principally for maturing the
wheat crop in spring though, possibly, the cotton crop night get tho benefit from them in October, us there
would still be hope of rain for ploughing for ilie wheat Iater on. The working of wells however means the
upkeep of alarge number of hullocks and these have to be fed throughout the year whereas for several montha
in monsoons and also at certain other scasons, there is very little work for them.  Inconsidering the question
of irrization of wheat or cotton by wells, one of the main points to e borne in mind is that if thirty acres of
wheat depended on a well in the rabi season it would be sufficient to keep the well working steadily and give
the various fields water by rotation of one watering every six wecks or even every two months ; hut inthe case
of thirty acres of cotton crop depending on a well, it would be necessary to give waterings at much shorter
intervals in the cvent of no rainfall, and in the event of altamate periods of rainfall and drought the whole
of the thirty acres would require the irrigation at one and the same time during the periods of drought,  For
this reason it will be seen that wells would be put down by cultivators more in connection with benefit to the
wheat crop than to the cotton crop.  As regards the values of these two crops on this canal, I sce that the
Department of Agriculture, Punjab, in statements in their Annual Report, give expected average outturn of
unginaed cotton (dechi) as 6} maunds in Hissar, Rohtak, and Karmnal Districts per acre of irrigated crop
and normal value per maund as R 7} this gives average normal value of outturn as about Ks. 47 per
acre for deshi cotton. Wheat, on the otlwr land, is entered: as thirteen maunds average normal outturn
and pormal value per maund as R-. 3.5-0 or average normal value of cutturn as about Ra. 45-8-0 per acre.
The difference is therefore glight theoretically and depends upon the ruling price per maund for tho respec.
tive produce. 'The water rate ciurged was Rs 4 per acre for either erop up to lst April 1017, but from
that date the rate for wheat Las been increased to Ba. § per acre.
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13228, (58) Croppmg and causes aﬁectmg it.—The distribution of crops in holdings of 100 acres varies

L considerably with the soil and the quantity of the rainfall and the percentages of the area for which annual
“.'irrigation allowance is made.” :In an area where rainfall isscanty, as in the Hissar and Rohtak Districts, the

“ cultivator has to arrange to grow enough irrigated fodder crops for the requirements of Lis horses and bullocks.
2In"a tract in which rainfall is usually sufficient as in Karnal and Delhi Districts, he oan arrange either
7 to grow this fodder barani (unirrigated) himself or else buy it from other persons close by who do grow it
v barani.” - In the event of his deczdxng to do the latter, he can then put down a larger area of better class crops,
' sugar-cane, rice, cotton and indigo, in the hopes that, with the assistance of rainfall, his supply of irrigation
= water will bring all to reasonable maturity ; in the case of rainfall failing, a certain number of these crops
" will probably fail as he will not, in all probability, be able to make the urlgatxon supply suffice for all, oven if

* he can get assistance from one or more wells, If, however, the early rainfall fails, he will probably put down

"% fodder crops at the earliest opportunity if rains are regeived later in the year, so as to obviate having to buy
. fodder at high rates. . Taking an average holding on Western Jumna canal, for which fifty per cent. annual

+*irrigation is proposed, the probable annual crops “would be in a 100 acre holding as below —

20 acres irrigated wheat, R
5 deres’ rabi  miscellaneous crops irrigated,

20 acres unirrigated wheat. v

10 acres cotton, ‘ ’
5 acres sugar-cane or rice,

10 acres irrigated fodder crops, .
5 acres irrigated oilseeds, R

10 or 20 acres unirrigated fodder crop accordlng to rainfall,

15 or & acres lying fallow throughout the year according to rainfall.

In light soil, gram would take the place of wheat, sugar-canc and rice.

- The distribution of crops is not much affected by the water supply, but more by the rainfall and the soil. For
instance, where goil is very light, gram will take the place of wheat, and no sugar-cane or rice will be put down,

" but extra areas will be watered and ploughed over several times during monsoons in anticipation of sowing
them with gram later on.  The gram will, in fact, be approximately equal toor even greater than the areas
given above for wheat, sugar-cane and rice ; if wells are deep and not much used, possibly the area of fodder
crops will Le also less and their place also taken by gram as it will be unnecessary to provide for feeding bullocks
for the wells.  In years of heavy rainfall, the area of irrigated wheat and fodder crops will be less and the area
of unirrigated crops correspondingly increased, and the area left fallow all the year round will decrease and
be largely under wheat and fodder crops. In years of short water supply in the canal, the only difference
would be a reduction in area of irrigated wheat and fodder and possibly, though not necessarily, a correspond-
ing increase in unirrigated wheat and fodder ; 'the produce of such crops per acre in a year of poor canal
supply would however be poor, as if canal supply is poor, it necessarily follows that rainfall also has been poor.
Poor rainfall in the preceding year increases the price of fodder and tends to increase the area of fodder crops
put down in the next year, These differences therefore depend more on rainfall than on canal water supply.
The cotton area, on the other hand, would usually be fairly steady, unless the area was interfered with by
external matters such as fall in the price of cotton, or high price of seced ; cotton, as a rule, is not grown depen-

- _dent onrainfall, but on canal or well irrigation. I am not of opinion that the ordinary cultivator studies the ,

subject of rotation of crops much, but he undoubtedly sclects erops according tolocal soil, and will sow sugar-
cane and rico in low damp site and wheat on higher ground.

3220, (52) Watering of cotton.—The first watering before ploughing for cotton crop requires to be a
“fairly deep watering, and, allowing four inches depth for this over the whole area, wo obtain 14,520 cubio
feet water per acre; considering, however execss, depths given in some parts and loss in getting water from
distributary head to the field, actual amount of water required at the distributary head is not less than
25,000 cubic feet water per acre. To this must be added loss between canal head and distributary head, and
wo obtain actual requirements at canal head as 28,500 cubic fect per acre of land to be ploughed, or,
expressed differently, one cusee running for a day of 24 hours at the head of the ganal will be sufficient for
laying down three acres of cotton” In February and March, as above shown, this supply is with great
difficulty obtained on this canal and circumstances are therefore not favourable on this canal for longe
staplo cotton requirements. In May and June, however, when required for deshi cotton sowing, the supply
is -more likely to be obtainable. 'The same state of affairs exists regarding the final waterings. As
regards intermediate waterings, thereis usually ample supply and no trouble is usually experienced. The
periods at which watering is required are about once in three weeks, unless rainfall is received, but as a
rule the number of - waterings required is much reduced owing to frequent rainfall ; the intermediate

+ .waterings require only about half the above amounts of water. I attach, as requested, a statement of
statistics for two channels on this canalshowing average flow, rainfall, end crop arcas for the last three
years ; I regret that it is difficult to evolve much information from the statistics, "but such as they are, they
are given for information ; the channels, for which the statistics are given, are fairly average in size and smooth
in workinz and can be taken as representing the general working on this canal.
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- Statement showing monthly flow of the Buzida Distributary, Karnal Division, Western Jumma Canal for the past three years, 191115 lo 1918-17. .
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Ry . : Mr. G. C. LavrIE called and examined. ) P

' 3230. (President.) We have been cousidering for a good number of years whether the supplies in the
" Jumna could not be increased. 'The Sarda Ganges scheme fell through because the United Provinces Govern-
° ment was not prepared to give the water. There was also another scheme for a dam on the Jumna which
% fell ‘through beeause we could not get proper foundations. For a high dam it is very necessary to have a
. first class foundation and, we could not get it. The project was investigated at great expense : a special sub-

* - division was formed for it but the idea had to be given up. Now there are some schemes in connexion with -
¢-..the Sutlej which are somewhat complicated. The proposal is to construct a dam on the Sutlej s0 as to get

,V'i,'extra‘supplies for the' Jumna area. The principle is the same, though not exactly the same, as the triple
:_project which has been recently carried out. It will take off the Sirsa branch from the Western Jumna Canal.

- The Sirsa branch is not the main cotton area. The Hansi branch is the main cotton arca. As a matter of

~'fact, during the last three or four years since the war started cotton has gone down tremendously on the
*:Western Jumna Canal.  One year there was an absolute failure of water. The supply was the lowest on record.
_The year before, when the war started, the zamindars were advised by the civil Department officials not to

put cotton down.  The area went down from 2} lakhs to # lakhs of acres. It was recovering this year. In

1914-15, the area was 222,330 acres, in 1915-1916, it was 105,221 acres, in 1916-17, it was 93,115 acres and
#“in 1917-18, we had 1,50,000 acres but the crop was uncommonly poor on account of the excessive rainfall.
I do not know what will happen next year. We have had three bad years. The first was owing to the price
going down. The zamindars were advised not to put cotton down and they tried indigo instead. The next

year there was very low supply in the river. This year therc has been cxcessive rainfall. Prices are very

-high this year and so the people who got a poor outtutn got a fairly good value for it otherwise there would

have been a complete fizsco.

i 323L (Alr. Ashton.) Thereis not the slightest chance of putting down earlier cotton, i.e., long staple cotton
on the Western Jumna Canal. It would not be successful more than once in six years at the very outside
on the present water supply. If we make the new dam on the Sutlej, we shall remove the Sirsa branch from
the Western Jumna Canal but we shall also make equivalent extensions on the unirrigated areas. The two
will balance : we shall not "get any extra water. We are very short of water on the Western Jumna
Canal at the time long staple cotton would be sown. .

3232. The lining of canals depends absolutely on circumstances, such as the cost of material and the
cost of the carriage.  We could not line the main canal, because we could not get the closures as so much
of the area under the canal has a very short rainfall and so we could not close the canals in order to line them,
We havo a very large percentage of places like Hissar, Rohtal, Jhind, Patiala, where the rainfall is practically
nil in the cold weather. Sowe could not get canal closures during which the work could bo carried out,
That is ono of the main troubles on the Western Jumna Canal. | '

3233. As to running a greater supply than the authorised maximum by strengthening weak places, our
present trouble is to get a full supply to run. ~ We have a very poor supply head to the canal at Dedupur
where it crosses the Somb Nullah, The work was put in a hundred years ago and has been patched up to thodern
requirements. ‘Thero aro proposals to put an up-to-date level crossing there which will cost about twenty

~lakhs of rupees. . The cstimate has not yet been sanctioned by the Government of India but the scheme has
been generally approved. We shall be better off then but the difficulty is, as I have stated in my written
evidence, that we do pot get our full supply which is 6,430 cusecs. When we do get it we do not want it.
The Western Jumna Canal is so situated that if you can get water you generully do not want it, as it means
that there has been a very heavy rainfall, and so people do not want canal water. The percentage of irriga-
tion in the Western Jumna canal varies from branch to branch and from distributary to distributary. It
wasonly recently laid down definitely and used to e rather haphazard. Our maximum is on two distribu-
faries in Hissar whero it is 75 per cent. but otherwise it varies from 33 to 50 per cent. An increase in the
percentage would mean an increase in the discharge. We had to keep it down because we had not sufficient
water.  Over the greater part of the ares, the percentage is 33 which is very low. To increase the percent-
age, you would have to enlarge the river as tho Canal is meant to take what the river will give. July and
August are the enly months when we can depend on a full supply from the river and gencrally in those
months we do not want it on account of the rainfall. Unless there is a flood, the river cannot as a rale give

-, s more than 6,430 cusecs.

: 3234, Oil engines on wells and pumps on wells would certainly benetit the rabi crop but they would also

. help colton by giving the cultivators » supply in February, March and April, before the canals are running

. their full supply. That, of course, is a general agricultural problem, It depends on the zamindars, and they

. tlo not a3 a rule consider it worth while to put down pumps. The water table is very low over the greater
= part of the Western Jumna Canal tract. It goes down to 150 fect in some parts. - Over the greater portion
“of the tract it is very nearly 100 feet. In parts of the Karnal District water is available between twenty
or thirty feet. The utilization of the sub-soil water is cutside the scope of practical politics, owing to its
depth.

3235, The average of the river supplies is very much increased by freshets. When there is a freshet in
the river, the supply goes up to 12,000 cusees so that a freshet once in six years raises the yeaily average for
that day by nearly 2,000 cusees,. Closures in May are practically non-existent. In 1912, the river supply
could only give less than half the canal indent throughout February, Mareh, April and May ; the indent was
never met until the beginning of July ard the supply failed again from the middle of October. In 1014, the

“supply in the river was very short throughout February and Mareh, and though the indent could generally
be met during April and carly May, there was no surpius in the river up to the 10th May. In 1015, owing to

rainfall in February and Mareh, the demand was low thronghout and there was a surplus supply in the river;

the indent was moderate in April and was usually met, though there was usually no surplus in the river during
that month ; the supply in the river rose in May and gave surpluz water but failed again on 22nd October.
1n 1016, tho river supply was exceedingly short throughout F ebruary, March, April and May. There have
been no closures in May except on three occasions when we closed for five, seven and ten days respectively to

- earry out urgent work.  We only elose in May when there is absolute necessity.  The difficulty is that we -

cannot get wintet closures very often so we have to close for o fow days in Moy when there has been rainfall

and so the indent is very small. A point to be remembered in connexion with the diagram submitted with
~ my written evidenco is that we only get two-thirds of the supply in the river. The Eastern Jumna Canal

“ 'has & right to the remaining ene-third. '

Ui 3236, (Mr Roberts) 1 was at Multan for five vears, four of which were spent on the Sidhnai Canal and

- theother on the Lower Sutlej Inundation Canals, I constructed s large part of the Lower Jhelum Canal but
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Punjab] . Mr. G. C. Lavmin. [Continued.

. not popular in the eastern Punjab is not untimely rainfall.

MINUTES OF EVIDENCE. 47

Punjad.] Mr. E. R. Fov.

1 left shortly after it started work. I was not there after tho tract hald been :}oloniz:d but only xﬁ !2:108 iillxltl;\(}
irrigati i in the western Punjab than in the eastern, t.e., o \
atage of irrigation. I suppose cotton is safer in t - Jub thanin the eastern, e, o ot got in
i X ainfall. at se, you would not g
and Western Jumna Canal. This year was a year of excessive rain h ourse, ' ot b
) ts by My experience of Multan District was some years ago.
Multan but there you get moro attacks by locusts. ¥y exy ] ¢ © years ago.
in istrict was enormous in the old days. The main reason wiy
The damage due to locusts in Multan District w B e vt inocets o the worss do.?nagii
If there is short rainfall, there are insects and if there is exccssixl'c minfatll, ;heﬁcrpp is damaged by it an
i i i iate state of affairs.
tton is only well matured if you happen to get the intermedia _ ) '
the ?23?11; havg’ not had any expgtience of American cotton. I sec that ordinary deshi cotlon on the Iﬁ)\;}er
Clenab is sown early in April but on the Western Jumna Canal they sow deshiup to the end of June 0.31 “\‘(:
beginning of July. As regards the possibility of sowing American cotton in May on the W estlern 'une:.’
Canal, 83 3 rule, though not always, there would be sufficient water in May.  Barring sugarcanc, there s very
y [ -

" little to compete against cotton in May. There is some scope for cotton sown in May if it is found free from

msec:§2%08$.ts(.ﬂlr‘ Henderson.) Asregards the danger of sub-soil water rising, over the greater part of the Western

if it did ris is only a small area which we aro treat-
a Canal tract we should only be too pleased if it did rise. There is only ares A
;]x—)‘.l"n?c::(g\mage and, except for thy:':'o, T do not think there is any danger. It is very high in the nelghbou'r.ho.(;d
of Delhi. We have reduced the water supply near Delhi for that reason. The depth depends on pro:u:n} y
to the canal. In some places ina well quite close to the canal, the depth is only ten fect while mIone ‘s“d?r
from the canal it is thirty feet. Thirty feet is about the depth at which we should like it to‘})g.} ‘ cons ine%
that fifteen fect is a dangerous level. It meins that the water table is dlStl{lC‘f.l_V. rising. S mr.}rl co i (-
up to the surface and the soil becomespoorer. It isnot absolutely dangerous unt il itrises to ten fc‘ct. ; uiublln,
crops begin to give pocr results.  The danger ares on Western Jumna Canal is, of course, only \;‘/r)‘ acal, e
it i3 a matter of great importance to the people who own the particular plot of land. In‘ Eg)'lwt,)t :crelxs ::I}\cr)e
large drainage system, Asarule on the Punjab canals there is not a Iu.rfge :;-rm“x_vhich is }nterfg%(:n.ﬂ here
in i igi i t of the Western Jumna Canas nt
used to be in former days. For instance, the original alignmen , ‘ : ‘
through very much lower land and there is no doubt, if yo%rend the rfports of t]l({.\;‘\,ﬂ(}l}? ;\: 2;11;:51 It)((;orilr?ﬂ‘::lﬁ
i < istri % : oved h Amball:
dying as a result of it all over the Karnal district. The fantonment was moved : Ar
bgcagse the former place had Lecome abselutely insanitary. There was & very 1mp01tvn:}nt Comr{uﬁs(;zu\;:;
the subject. The canal was reconstructed at great expense. Now it is sanitary. 1‘10 p(I)pu ati . :W
dying out ; there were very few children horn. There is some very interesting correspondence on the
ject which the Chief Commissioner of Delhi had reprinted recently. ' - .
subl%c";f; ll(Prcsz'dem.) This was about 1870. In that case, owing to the seepage the whole spring lev f‘l.rosof
and ggt ‘:er)v nearly up to ground level. The canal was an inundation canal and in those days had no masonry
head so that the water could not be controlled properly. o .
13‘1(13;40 1(Mr. Henderson.) On properly regulated perennial canals, t]ze arca affected by \\atorloggfuﬁ, 1:
generally very small, and it is simply a local matter. It meansa considerable lossto the owners of tha
articular tract but the tract affected is generally small. - ) o .
p"trtl3‘lzl4‘; In April and May, want of labour is a great diffieulty owing to n,u Jabour being employed mfthf \V};‘CI}C
fields. Even if cotton were more valuablo than wheat, I do not think it would take the place -(l) ;\hc.f. tlm
the Punjab. There will always be a preference for wheat. The arca under wlhitat over the who 0101 L1 xl(\j
Punjab including the irrigated and unirrigated tracts is six or cight times as n}uch as that of‘cotﬁf)ﬁl. gt x;}n
six maunds rather too llfgll an cstimate of the average outturn of cotton. Thero was nothing like that this
year.3242. (President.) In regard to the remark in my written evidence that the enlarging of tIhey m]niml wr;ui;l
be detrimental to the wheat crop, which is the more important crop, .'_md is likely to remain 8O, “!ou ; IC]XI’ "* 'l
that if the canal were enlarged with the same amount of water running in the cold weather, we s EO;I (t]xmd(is.».
broader canal with less depth and therefore we ghould have to head t.h'e water up 0 as to get it into r 1{3 t‘; .
tributaries. If you head the water up, you lose a great deal of it and it interferes with the pr()per(;o;_],u .t\ ion
of the canal. Tt is no use enlarging the canal unless you con also cnlarge the water supply and that you
cannot do on the Western Jumna Canal.

Mr. E. R. FOY, Superintending Engineer, Sirhind Canal Circle.

EXAMINED AT LanoRre, JANTARY 77111, 1018,
Written statement.

VI.—IRRIGATION.

’ . H ”»
3243. (50) Experience.—I have twenty three years, of which ten years being on “ con.‘;tmctlo.n' cgn{:}
on leave, thirteen years may be considered entirely devoted to m‘;gatl?n work. I h;}ve"clxpcrz)cfncm .
canal irrication assessment work inasmuch as an irrigation officer of the Punjob ha..s t(? 1X \duue\ﬂI » 1ileq
in assessing kharaba {crops which fail ta mature), and fixing clusses of rates, to particular crop“.(,i X phies
refer to the Sirhind Canal only ; other officers will speak of other canals with which they are cm}ncy ed. "
3244, (51) Wheat versus Cottor.—I am unhesitatingly of opinion that cultivators prefer whoat to cotton
as an irrigated crop. Tle ressons are—
J i i i r for cattle.
{a) Wheat provides Lioth grain and fod(;cr g ol rreas
5) Wheat can be sown on the wadh of maize of which there are large s as. .
(c; Sowinz time for cotton comes when they are busy.on harvesting large areas not only of canafl w lltco.t
" but also barani (unirrigated Iand) ; of the latter there are small arcas on the dry tracts of colony
canala, )
i i i israzes and total failure,
4y Cotton requires more labour, and is more fiable to diseazcs an i
gfe)) The soil 031 the Sirhind is gencrally light and sandy and the southern portion or three qu'ar‘Lers.(g
the irrication tract is gubject to heavy sandstorms, and young cotton in May and Juno is Luric
in scorching sand.
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Mr. E. R. Foy. - [Continued.

¢ .1 3245.°(52) (a) Critical pertods in regard to water supply.—Thero aro two critical periods—
¢+ 22(i) In March and April—when no water is available in March till 10th April for cotton sowings all
.7 being needed for maturing rabi. - After 10th April, there would generally be ample water for
: " cotton sowings. : . )
. (i) In'Beptember and early October in- a dry monsoon and low river, there might not be enough
: watér in the river to maturo large nreas of cotton and also give rabi sowings. This might occur
in about one year in four, : .

: .3246. (52) (b) Watering of cotton.—Rzuni or first watering of four to five inches before sowing would
- be required in early April. - But in the Ludhiana Division, they habitually sow late, even in June, so that it
..-~.should not flower till the rains break, and 8o avoid the boll-worm. : :

Tt ‘Second watering three inches, twenty days or so after sowing. '

Third and fourth waterings, each of three inches before flowerng.

Fifth watering of three inches in September after flowering. ’ .

N 3247. (52§ (¢} Statistics.—Statistics are put up {Annexures I—IV.) They are very instructive and
show— .o -

{i) The almost total cessation of cotton on British Branches following a good year. The cause was
the panic caused by the war. The price of cotton at end of 1914 dropped to such a low figure
(Ithink from Rs. 8 to Rs. 4 per maund) that people got frightened. In 1916, there was a
marked improvement, and, in 1917, it rose again to 49,215, but unfortunately the Leavy
monsoon has damaged nearly all of it. : .

(i) More cotton on Native Statcs Branches thanon British Branches. The causes are said to be—

(a) Smaler holdings on Native States Branches inducing sowing of cotton as a valuable return on
small areas, Fodder can be sown with it (such as motk) and senji can be sown on the wadh
giving fodder and also as a fertilzer. '

(b) Spring level is high in the upper reaches of the Native Branches and conditions are those of

- the Ludhiana District where cotton is grown. Tenmiles below Barnals, the spring level
islow and conditions are those of the Forezepore and Bhatinda Divisions, and little

, - cotton is sown. : )

(¢) Ttisalso said water is not 8o carefully distributed on the distributaries of Native States Branches,
and, when specially required, can be obtained as needcd. This implies shortage on British
Branches. Idonot attach much weight to thisas the time factor of the Sirhind in the kharif
isabout 0-48 ; that is canal runs full supply half time. There is thus amplewater to run the
channels more during the kkarif if the demand were to increase owing to more cotton.

3248. (53) (a) Possibilities of expansion of area under cotton by enlarging canals.—On the Sirhind, the
controlling factor is the rabi supply of the river. In the kharif, wo do not utilize the available supply
owing to lack of demand. Enlarging the channels of the Sirhind is quite unnecessary. In March in every
year and in April most years there ig insufficient water in the river.

3249. (53) (b) Edext of ealargerisat of canals in area uador wheat.—On the Sirhind, increas> of area
of cotton would not affect thearea*under wheat, exceptin a year of bad monsoon and low rivers when
September water would be required $o mature cotton and could not be used for wheat sowings. In normal
year3 with ample water for bath, area of wheat would be unaffectod a3 the percentage of annnal irrigution

- “to culturablo commanded is very low, about forty per cent, and there is ample land available. On canals
. on which the incidence of annual irrigation to culturable commanded is high, land is not available and big
cotton aress must reduce wheat areas,

- 3250. (54) Improvemen{ in duty of water by remodelling of outlets.—We already aim at equal
distribution from head to tail of a distributary, and no appreciable improvement seems to be possible.  This
adjustment or remodelling on a large scale was carried out a few yearsago. Ihave no expericnce of modules.

(2) The effect of equalizing distribution on this canal would be simply to readjust arcas.

3251. (55) Fluctuations in river supplies and thair effects.—I refer to therise and fall diagram for the
year 1016-17 which I cannot submit with this note, as it is my record copy, but it will be found in the blue
book of ** Statistics of irrigation, water distribution and working of distributaries *” of the Punjab canals for
1016-17 when it {3 published. We need only consider rise and fall up to and below the full supply require-
ments of the canal. Anything over 8,500 is surplus, and the canal cannot take it. On the diagram is plotted

““- .. “the average of the previous 31 years. From this it is clear that the river jumps up from the average early
.o, -April supply of about 6,000 to 10,000 in less than a month. But it takes quite six weeks to drop from

10,000 to 6,000, possibly longer. The diagram s by gauges; discharges are to a very small scale and are
not plotted, but discharges obtained by actual observations are noted on the diagram, and from these an
approximato correlation can be arrived at. o
{2) Bhakra guages aro kept by discharges, and five years’ results, 1912-16, give an equal rise and fall,
but the volumes availableat the critical time in September are far more thaninthe critical timein April.
In other words, in' April tho zaminder is dependent on+he rise in the river, but in September he iz
unaffected by tho fall, as thero is always more than ample. These Bhakra results do not go far enough, as
we have had twoor threo bad Aprils insuccession and two or three good Octobers. This has equalized
matters. :
{3) Zamindars aro hide bound by custom and local usage. They know nothing about the rise and fal)
“in the river, but are guided more in their sowings in April by the Iabour available in harvesting their rabi
. “canal-irrigated cum-baraai crop.
N 3252, (56) (a) Utilization of wells for irrigation of cotton in canal areas.—In cases in which canals
“searry o supply for irrigation during the summer months only, it would be possible for the sowings and
finasl waterings of cotton to be earried out by irrization from wells where level is within thirty feet of N, S.
S 2) In most part of Ludhiana District commanded by this canal, and in the Native States along the
w7 first thirty miles of Bhatinda Branch such a combination of irrigation from wells and canals would bLe
feasible in the cnse of American cotton. -
: 3253. (58) (b) Utilization of wells for irrigation of cotton in canal areas,—In Ludhiana District,
- c.wells are fairly numerous and are increasing, I believe. - The steps possible are advice from eanal and civil
“officers, and education of the people to the value of good cotton. Othermeasures sre advences for sinking

7 wells conditional on a certain sares of cotton being sown, enhancement of water rate for desAi colton and
i reduction for ** American ™ cotton for a limited period of say five years till it catches on.
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3254, (56) (d) and (e) Construction of weirs versus construction of wells.—I glo not .think nl'eu.'s
should be built to * obviate ” the usc of wells. A weir to assure a supply of water in certain mout,‘xs is
usefal but hand in hand with it should comean increasein the number of wells.ton.ssmt in maturing th(l}» ﬁoa
increa,sed on those canals which have been improved by their weir. ;}ssummg awelr costs ﬁtty 13\]1‘3’
this would build 10,000 wells at Tis. 500 per well, but there would be neither labour nor cattle to work this
pumber of wells, and such o proposal would be impracticable. ] . o

3L255. (57) Effect of enlargement of canals on revenue.—I have alrcady said this eanal cannot be
enlarged. No increase of revenue can be expected. . . . .

?%256. (58) Cropping and causes affectiag it.—Assume a holding of 100 acres, wo ain ab gnml_,_.tlxc
cultivator annialirrigation to the extent of forty per cent. of culturable commanded. The kkarifto rabi pro-

i ies in the various divisions— o )
portion varies 1_‘1 ‘ Kharif. Rabi.

Luddiana . . . . . . . . . . . . 2 i .
Ferozepore . . . . . . . . . . . . 1 ! 7
Bhatinda . . . . . . . . . . . . 1 2
The figures then become—
LUDHIANA FERoZLPORE. DUATINDA,
Kharif Rabi, Kharif. Rabi. Kharif, ; Rabi:
Sugarcane . . . . . . 0-2 ane 0-1 e Nil e
Maize . . . . . . . 85 oo 2-8 e 32 e
Cotton . v . . . . 0-6 03 1-6 e
3 . . . . 57 80 | Including 68 | Chariand
Juar and chars ’ fodder. gowara.
iscel . . . . . 1-0 e 3-2 | Including 16 | Motk _and
Miscellaneous . ‘ iy z el
moth,
melons
Wheat . . . . . . . R 12:5 13-6 16:0
Batley . . o« . . . . 32 40 40
Gr;m . . . . e . A 24 48 40
Senji . . . . e 39 19 2-8
Senji and fodder . A
Miscellancous . . . . . . 20 10
TorAL . 16 ! 2% 114 } 256 132 | 26-8
N ~ A\ I (N —— _J
. Graxp TotAr . 40 ’ 40 40

(2) Wo aim wt giving forty per cent. but in actual practice more i3 qsu:\.lly done. 'I do not think t!.lo
proportions are affected by the water-supply, but bx the nature of tho soil and crops suitable fqr SUC?I. goil.
Asalready stated, there isamplo land on the Sirhind for fodder erops and to preserve rotation without
selecting special crops, sixty per cent. of culturablo comman.ded can ]YIB fallow :mnuqlly.. ) .

(3) I do not think my proposals willalter arcas app.recmbly. Wheat ﬂnd b:xrley will remain tho samo
but perhaps, if cotton is grown more largely, ckard and maize may fallofl. Itis impossible to makon f(')rccust.

3257. (59) Practicability of lining canals.—Ihave no expericnce of tho lining of c.”‘m;bls. I lm.w only
been connected with experiments to produco cement §l:xbs at o rc:tsonr:n‘hlo coyti. “f i3 not practicible to
line arunning canal unless thero i3 a storago reservoir to draw on, ll.xcnby running canals h}ll supply
with water from tle reservoir all crops can be given ono good Lor watering all round in the rabi followqd
by a closure of two months, then another watering tt.) mature ful[fm'r:d by uvur)th(,-,r ‘loug closure. In 'tlns
way, with long closures, lining work would be possible, otherwiso not. New cunaly can b‘o n'):ula l}uml
initially and I unhesitatingly say this should be done when the extent of water saved makes it financislly
a remunerative undertaking, '

3258, (61) Enlargement and lining of canals.—The cnlargcment' _of a canal could not be cur;xcd out
in conjunction with lining. In connection with tho Bhakra Dam Project wo contcmp[ath cenlarging the
feeder and lining it, but now find it will be preferable and economical to make anentircly new lined
channel alongside and scrap the old. : ) )

5259, (62) EJect of lining of canals on secepage problems.—CGiven a canal running across the (;on_Lo}xru
the effcct woukld be extremely advantagegus and evenin all eases, though perlisps toa l(-m! 'cxt(‘ut. .ltA igim-

ossible to say to what cxtlent expenditure would be justitied ; 50 much depends on 'cum_htmns of soil, value
of land Liable to be waterlogged, he'ght of water-table and conditions pf outfall drainages, . '

3260, (63) Eifect of lining of canals on supplies.—Generally speakmz, thc_ cffeet of .lmmg on supplice
would te immaterial in the summer months as there is gmlemlly ample water m.the Punjab rivers, II'I t'llc
winter months, it would improve the supply by saving absorption loszcs according to the efficacy of lining
material egelected. It may be assumed that 75 per ccr}t. of. r,u‘ch losses will be s:;.vcd: I¢ will p'robal_)ly be

more, but this percentage is safe.  Whether it can be justified js a matter of calculation to sce if saving of
water so cffected will give enough additional irrigation to produce a revenue adequatcly proportional to
the cost of the lining. - .

voL. I1I tu
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Statement showmg mdent and supply of canal and river during 1914, 1915 and 1916, f the months noted
. PTe ity below, that 1a for the * ¢ritical periods.”

T T T 1916,
Indent. Sﬁ“é’féiﬁ” Sapply fn river, | Indent. S[‘cﬁﬁ'}%_m Supply in river.| Indent. ngzll):lx!l,. S upply in iver.
; 128,560 ] 13038 | 115,522 -
8,818 Insufficient . 5,960. Insufficient , 8,344 Insufficient.
4,147 4,768 3,727
- 140,557 : 106,058 - 140,166
5,933 |~em—w—o! Insufficient . 5,194 | —ewe——! Snficicnt 7,416 Insufficient.
, 4,683 5,003 5,191 -
' 110,843 218,928 158,132
¢ 4,650 ! Surplus . 7,77 Sufficlent 5,869 Sufiicient.
5,542 7,208 . 5,782
140,650 _ 227,554 236,601
4,148 Surplus” . 7,181 Surplus 7,600 Sufiicient.
4,537 : 7,840 | till theend Of 7,632 | -
the month. B

ANNEXURES II-IV.
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AxxEx

. Statement showing average monthly ‘area of each

MIxed protn o .

Bamon - e .

Gram Wioe e e

Senfl L. e .

Miscellanrous . .
~

" Sngarcane .. .

Ly o TOTAL

o .o Nalivs Stales,
fhont . PR

B‘ﬂﬁy e .

P
..

.. »
~TorAL

GRAND TOTAL _ -,

OCTOBER. XNOVEMBER. DECEMBER,
O S T R - O - T U - T - N O BT -
Tla 2l B E L E 2 s s E 2 E s
a a 2 = < = a A = z = S = g, Z
o551 | 3,283 | 8039 15075 5,025 ) 40,844 176,026 | 94,160 70,345 | 95,162 63,862 | 303,847 1 101,116
os7 | G112 2734| 9108] 3,084 7,757 47,254 30,715 28575 | 18,928 235,149 | 109,071 | 30,357
‘8 7 20 41 14 513 400 727 547 627 167 | 2610 830
"47 642 32¢ | 1,013 338 490 907 095 700 1 2,085 1,400 | 4,910 | 1,650
2703 | 8502 13,726 | 25,021 | 8,310 | BL7TL | 33174 85,090 41,006 | 65,188 50,962 | 202,480 | 67,493
sesa| 1.045] g70t| eost| 2127 6322] 9015 1049 8,610 | 6,975 6,202 | 24,575 | 8102
43,090 | 132,275 | 149,865 | 325,430 | 108,477 | 64,124 | 80,038 22,903 58,718 | ~24,957, ~82,654 | ~17,800 =59 csfx!
. e .- . . . e . . —03! 3 —o5 _s
51,083 | 152,058 | 178,321 | 382,004 | 127,335 | 154,830 | 255,812 | 215,153 208,600 | 163,975 120,160 | 468,040 | 156,014
| .
23 713 80 823 o751 11,425 | 15,149 | 21,518 16,030 | 50,434 72,700 | 184,656 | 61,552
8 524 274 803 aga | 1ote] 7,400 | 4,406 4347 | 1,134 27,302 {763,020 | 22,670
. 197 2 193 - 86 o690 | 2,561 ] 1,058 206 | 6541 9,274 | 23,534 | 7,845
1 Bl oy 8 [ 234 203 240 284 | 2,833 2,563 | 8,053 2,636
42 283 13 318 108 | 3,643} 4100] 4738 4,156 | 14,656 20,992 | 50,153 16,715
e . 53 53 19} 212 1 1,100 ] 223t 1,839 ;10,573 13,100 § 32 6| 10,915
100t | eooa] secsl 10,5374 35680 27,700 ¢ BO1SL| 37,605 1121570 [ 40,526 | 13378 46,076 | 169,520 | 6,173
- .. - . . . .- . - 607 135 ] —428 | —142
100 b o7h0s ! ao00s | 137400 45330 46,450 | 86900 T2,017 [205,370 192,333 | 535,251 | 178,417
178,
i
I j i
B i H i
[, ] |
53,668 1139,762 | 132,383 | 203,813 | 131,903 mx,:s-afst:.’nsjzs?,ns 831,178 277,053}302,&3; 257,414 1 312,093 1,003,291 334,421
i , ] ] ;

_.imn I

Theae ara prepared from montdbly statements g1ving only epprozimaie

-
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crop irrigated during Rabi, 1914-15, 1915-16, and 1916-17.
JAKTARY. FIBRUARY. AARCH. i
Half-yearly| Nalf-yearly
total, average,
8] ¢ s AR T - D I - I - | sl g ) g &
by iy )y < I - %) > Pt L bt 1 3 S B 2 )
- = = 8 s = = = ) » = > = ° o
2 S a = M a 2 £ 1 - 2 < 2 a = -«
| PR
i |
[ : f
46471 47,283 61,713 | 135,472 | 51,82¢ | 6310 4313t} €830 17,204 1 5,768 | 8378 3318 [ 2073¢ ) 32482 | 10,827 734,636 | 244,805
. } |
11,788 5,719 | _ 15,948 83,455 [{ 11,152 014! 1,187 1 1,895 | 8006 1,082 1,000i’ 501 | 13,616 | 15,276 | 5002 256,627 85,542
H |
. i i
. ; \ . o2
1,502 —360 1,334 445 22 46 102 1701 57 152 31 49 ! o5 bk 6,057 2,02
|
| s
1,302 639 2,403 801 72 31 102 203 [34] 00 i B 620 630 00 | 11,657 3,386
. 1 ‘
' ! |
86,031 6,043 18,532 60,626 | 20,203 | 2,554 | 3,50t 2400 8,347 o782 2,555 1,104 2,286 1 6,000 2,002 1 425,407 141,831
H |
| 1
! |
2,065 1,503 316 4,784 [ 1,505 101 43 46 195 65 31 | 75 34 140 47 ¢ 61,003 20,626
) : i
i | \
—44,010 | —40,527 | —75,623 | —160,160 (-— 33,387 1,421 8 10 1,500 503 1,115 | —488 | ~26,607) 25,0603 —8,053 | 137,076 45,902
; i : i
N :
. e e . . . .. . . ‘e . .. . . —25 —B
| i
| 4 t
N |
56,049 20,039 21,220 97,014 | 32,633 | 11,191 | 0,051 | 11,451 31,600 ) 10,506 13,857 | 4720 | 10,784 | 23,801 9,621 l 1,634,378 | 544,704
. 20,164 39,635 or452 | 106,231 | 85,410 | 4108 | 7,853 | 4,695 16,656 | 5552 | 3535 8,7 6,054 | 17,139 | 6,72 373,617 | 124,839
|
11,053 22,302 11,201 44,556 | 14,8321 2036 | 8,05 ] 21821 313} 2433 671 6,727 | 2128 o522 3174 13,048 47,750
4,316 6,393 2,370 12,084 | 4,361 519 104} —¢75 —52 —17 293 [10)) 367 ,300 450 2,003 14,001
1,905 1,641 1,19¢ 4,740 | 1,580 —50 —i1 527 296 122 451 564 .3 858 256 14,850 4,950
9,008 12,302 6,941 03,240 | 9416 1,602} 2340} 1,384} 5526 1,942 51 ) L4491 ] 41,4731 TACD 222 1 100,250 23,400
4,410 6,465 5,370 16,245 | 5,415 235 1 2,064 310 | 35339 1,186 oot | 1,414 50| 2,578 859 60,703 20,233
i
—0,973 | —26,430 | —16,191 | —€2,501 |—20,804 J —n750 | —8,748 | —1,476 | —12,07¢ —4,323 | —2,220 —15,371 | ~ 0,210 —-23,807] —7,030 | 202,209 £7,420
I
. e . . . ? .. R . .o . . o . .. 420 —142
| i
| | |
63,831 52,313 23,317 + 130,511 RE » sse3 | 7507 ) 7M7) o4l eFe3) 3,959 3,655 | 3,381 | 11,223 ] 8,575 936634 I
, TR B
115,920 72,052 59,543 243,&25; £2,50% ¢ 13,932 0 16,508 | 18,001 52,121§ 17,574 | 17,315} 8,705 | 34,103 | 40,180 | 13,356 | 2.671,012 £57,005
o ;
£g@e menth by month for the irization Operation 3tatement. . .
. ) !
]
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Statement showing average monthly area of each crop irrigated
Miy, JORE.
Torar. | Average| 1914, | 1815. | 1916, | Toman. [Average. 1014, | 1015 | 1918.. | Torar. |Average.
1,804 583 220 511 385 | 1,216 405 268 81 20 369 123
. - e . . . . 50 .. o 5 z
8,076 | 1,025 | 80164 203 | 2,651 |.10,063| 3,655 5,342 428] 1,823} 7,501] 2,530
falze_ DEELS v ve e AR | -1 . 2 3 21 28 9| bo 8 28 12 87
Juar and Charl - .1 1004 97| 50181 6200 2,00 | 10778 203 | 20,472 | 31,453 | 10,484 | 38,0871 924 | 95,856 | 72,667 | 24,223
Miscellaneons {5 of 11,083 | 2,758 | 25,030 | 23,880 | 12,960 | 28,512 | 3,113 | £0,072 | 61,507 | 20,533 | 44,604 | 2,841 | 47,046 | 02,401 | 81407
‘ : 'rqi,u.», +| 13960 | 3,319 | 32,602 | 40,020 | 16,610 | 47,623 | 4,328 | 53,501 | 105.257 | 35,086 | 80,356 | 4,306 | 84,673 175,285 | 58,412
. Native Stetet.
;vﬂug‘arcavnai:,l e 181 407 768 | 1,336 452 1,142 | 1,895 | 1,752 | 4,380 | 1,403 420 388 1,108| 1,911 e3r
fB.}lge{ R U T - e . .- . . . . o 25 272 13 480 160
Gofton oo 3 22 2 27 9| 221 21 48| 2,600 807 | 13,175 1 1,760 | 10,770 | 25,705 ] 8508
R L LR ERNRTA . 13 13 i 0. 89 120 3 . 7 305 370 126
CoMalzs L0 ) o S 1 1 .. 0 1 7 "68 23 224 27 147 398 123
< Juarsnd Chard o4 . . 210 2 33 233 841 4,151 76 5,873 6100 2700 | 11,138 L 474 | 16,650 | 28,262 | 9,421
© Miscellapeows, e . 817 883 1 1,513 | 3,248 1,081 12,314 2,545 | 11,675 | 20,534 | 8844 | 20,049 ' 5013 | 35,081 €0,042 | 20,014
-l T sy " ' . i
i ~4
SPUTomAL. i f 1,250 | 1,314 2,320 4803 | 1,631 19,928 | 4,133 | 17,844 | 41,010 13,970 45,001l 8,008 | 63,160 {117,178 | 39,050
s i , R o i |
“@RAND TOTAL - .| 15210 |~ 4,063 | $4931 | G4.813 | 18,271 | 67,556 | 8260 | 71,345 | 147,167 | 49,038 | 132,357 | 12,3142 47,742 | 202,413 ) 07,471
g . . These ara preparcd from monthly statements giving a.pproxlmaia
: Axxex
Slatement showing average monthly discharge of the
- Az, ) Mav, JUsE.
Name otﬁBr'akchhes‘ supply. .
- - }914. . 1915, 1916, | ToTaL. [Average.] 1814. 1015, 1815, | TOTAL. ‘Average.] 1014, 1015, 1916, | TOTAL. lAverage
il
Combized Brench. o | 5481 | 2038 | o452 8,254 7704 2581 8764 1,502 3487 0063 8014} 83650 12031 eore| 8714 2,905
NS LT 2 - ! !
: -;vfm‘nnfm‘ Sol 8080 Z211f o128 1457 67961 1,0321 23000 1,780 2108 6,235 2005} 221} 1017 zor2!| 690! 2810
Ces | B 4249 |0 4,580 i 4711 (7135401 4,518 6,073} 8,572) 5,683 | 15323 5,100 | 5,58 3 2910 { 7,148 ! 15644 | 6,215
B | > E »
", Statement showing average monthly discharge of the
‘ v OCTOBER. NOVEMEER. » —
i -
!mns. 1915-16. [1916-12. | Torax. [Aversge 101415, [1915-16. [1016-17, | Tozav, laverage. 192415, H1515-16. 101817, | Tozar, Average
5,461%’ 24081 3931 | 4305 | 10702 ssar| %02 sas | sotl 10431 2477 | 2067 2423 | 2703 7904 | 262%
N b R ! B oy Ors)
i
: 3,080 1 1882 35131 2637 TS| 55011 23061 zoes| 2807 [ 657 2203) ois0| 1873] 1e33| 6ess| 1,893
‘i;.:;f 4203 1 6344 [ 60621 13,204 | 6,068} 8608|5711 8901 173101 570 497! 4501 a342) 13500 45%
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vee LT,
during Kharif, 1914, 1915 and 1916.

e Jory. AvausT, SEPTEMBER.

- Half-yearly: Half-yearly
. total, average.
1014, - 1915. 1016. Torar., [Averago| 1914. 1015, | 1916, ToTAL, | Average.| 1914, 1915, 1916. : ToTaL. [Average.
N i
. 1 .
10 18 14 10 13 10 31 4 45 15 75 1 1 77 26 3,441 1,147
* 1,703 333 1,02 5,067 | 1,022 346 201 | 6,526 | 7,073 | 2,338 676 21 31 728 243 32,500 10,833
"G 4,749 302 4,264 9,315 | 8,103 | 14,628 | 48,630 { 23,033 | 87,206 | 20,063 | 18,833 | 6,970 | 15,900 | 41,830 ) 13,943 } 133,400 48,163
H
46,982 18,563 75,251 | 140,793 | 45,033 | 23,231 | 89,557 | 32,706 | 148548 | 40,315 [ 9,140 | 32,304 | 6,063 | 47,518 | 15,880 | 447,249, 140,03¢
50,189 49,001 21,028 | 120,508 | 40,103 | 1,083 | 87,363 | —34,253] 4,103 | 1,303 [ 6,113 11,05 3.'—3,0171 —T7,057] —2,652 | 311,512 | 103,838
. . - t
- 103,633 63,300 | 101,386 | 273,528 | 01,176 | 42,348 | 175,791 | 28,022 | 247,001 | 82,374 | £4.833 | 28,219 | 19,079 | 52,106 | 27,300 | 933,107 | 311,067
336 129 138 853 218 124 8 18 149 50 ©so 11 . 697 230 0,155 3,050
235 526 1,274 2,085 603 | 1,428 § 1,146 1,782 4,354] 1,451 682 832 450 | 1,084 661 8,903 2,002
16,643 7,825 9,785 34,254 | 11,418 | 2,663 | 3,361 | 2,442 | 8,460 | 2,823 2,080 566 S08 | 3,454 1,152 74,509 24,867
- 1 97 03 33| .. 1 19 20 7| .. 2 2 4 1 043 2171
1,300 379 876 2,555 852 | 7,538 | 17,884 | 10,027 | 36,369 { 12,123 9,250 | 9,062 | 7,401 26,622 8,374 08,013 22,004
19,012 3,088 31,439 54,430 | 18,146 | 17,179 | 40,975 { 18,041 | 77,005 | 25,698 | 10,345 | 0,804 | 5033 47,102 ] 15731 | 215,341 71,785
16,377 26,685 22,535 63,597 | 21,865 { —730 | 33,544 | —7,072| 23,733 | 8578 | —806 |—2,701 5,700¢—-9,390 —3,130 | 171,760 57,252
. i)
53,934 39,533 66,104 | 150,681 | 53,227 | 23,211 | 06,923 | 27,035 {152,180 | 50,730 | 22,156 | 39,583 ! s,szxr 70,563 | 23,521 | 540,414 | 182,137
) i

157,587 | 107,842 | 167,780 | 433,200 | 144,403 { 70,550 | 272,714 | 55,977 {309,230 | 133,08¢ | 57,021 | 67,852 ¢ 27,003 | 152,759 | 50,920 | 1,479,601 [ 493,204
Bgures month by month for the Imigation Operation Statemwnt.
ver IV,
following Branches during Kharif, 1914, 1915 and 1916.

JoLy. AUGTsT. SLPTEMLER.
- Y
. | |
1914, ° 1913. 1916, | To1aL. | Average. 1014, 1013, 1910. ToTal., ¥Average, 1014, 1915, 1918, ToTsL, 'AVCrage.
| z | - - - i
L 2215 2,514 4,064 | 8,793 2,931 2,104 3,513 1,535 7,812 | 2,614 3,293 4,469 2749 10,511 1 3,504
- | | b
1,407 1,041 3,142 6,100 2,163 1,670 2,422 2,104 0,196 2,063 1,96( 2,424 2,392 6,760 2,250
i LR ; !
i ; % ‘ i z
3,622 4,435 7,200 | 15,233; 5,00 3,501 )- 6235 2,939 14,028 ; 4,670 5,257 8,203 | 5,111 i 17,291, 5,757
- ’ i
following Dranches curing Rubi, 19014-15, 1915-16 and 1915-17.
JAXTARY. FEURUVARY, Manrgit,
| a | : {
T 1
1014-15. | 1915-16. ! 1516-17. | Torar. | Average.| 101413, | 1013-16. | 1016-17. | ToTAL. | Avcrage. | 1914-13, | 1515-13. | 1016-17. ¢ Tordl. | Averags
; !
2,629 1,933 2,213 8,777 2,239 1,018 " 2194 2310 . 5522 1,841 2,741 2,139 2,042 6925 | 2,3c8
1,539 1,535 1,424 4,548 1,516 1,281 1,233 536 2,603 1,2:1 1,743 1,243 1,153 | 41801 1,333
: ! - {
: i
4,163 8,518 2,623 11,323 3,715 2,393 3,409 3,236 9,185 3,062 4,433 3252] 3,220 | 1103 2,701
»
. Ll
e L]
, .
»
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Mr. E. R. Fox called and emmhed.

the Sutlej river. - One branch belongs to threo Natives State who paid for it themselves. e have had two
very bad seasons on the Sirhind Canal. After the 10th of April, there is not very much demand for rabi. “From
“the 1st April, the demand begins to {all off. - Unfortunately, 1916 and 1917 were very bad years: the river
did - not_rise  till May and June as the winter in both years was dry and there was no snow on tho hills.
Usually. there would be ample water after thé 10th of April for cotton sowings, There would not ordinarily
be any: shortage of water in September or October.. That would -happen Yery seldom, Our permissible
‘percentage of irrigation to culturable commanded is rather low. It was as low as 33 but we have worked
e it up to forty. " The canal was designed for less than that originally but at the last remodelling we made it
..+ forty. - i . S .
.7{:7-73282. There are several factors that come in with regard to the demand for water in khartf. Thers are
.= very large barani areas in the tract commanded by this canal which have to be harvested. If there isa very
"~ big rabi crop, there is no labour available for early kharif cultivation. People cannot be bothered to take
" water. In 1914-15, the rabs crop, especially on the barani lands was very heavy and the result was that up to
" “'the end of June there was only 25,000 acres of kharif irrigation on the Sirhind Canal. The monsoon failed
i . that year and, eventually, the kharif cultivation was the second best on record in spite of the bad start. One
i cannot say exactly what is going to happen on our canals in the kharif months. If there has been a very
" good kharif, they start with a poor rabi. -Theroe is no chance of their dropping rabi for kharif.

©0 713263, As a motter of fact bofore the Committco was appointed, Thad taken up the question of growing

- cotton on the Sirhind Canal. In 1914, the cotton sowings were fairly good but then, owing to the drop in

» prices of cotton due to the war, nobody sowed cotton at all. The sowings in 1915 were very poor—only
1,525 acres. 'This ycar, thore was a big jump but the crop was spoilt by the monsoon. .

3264. There is very little land irrigated by wells in the lower half of the tract as the spring level is very

=" lows' In the upper reaches spring level is high. The remainder of the culturable area is under barani condi-

tions. It is the case that the people do not use the supply of water that is available in Lharif. They could

" increage the area under cotton if the variety grown were one that d'd not want very early watering, say, before

the 10th April or watering after tho first week in October.

3265, If the canals were waterproof lined, the rabi crop would be advantageously affected. Water-
proof lining is not required for the kharif because there is then ample water but in the rabi we have not
got it. Lined channels would give extra water in March and early April when water is not ordinarily avali-
able for sowing cotton. ’ '

. +3266. Irrigation by wells for helping the canals is impracticable on a large scale. Ihave very little infor-

mation about wells but, if well irrigation is to be done on & very large scale, cattle would be required and

I do not think that the stock is thers. The upper region of the canal is very badly waterlogged. It is ideal

for wells and pumps in place of canal irrigation. There is ample power available : as there are many falls.

_ The question of conversion of perennial into only kkarif chaunels was taken up some years back, about 1902

or 1903, and five or six of tho distributaries were made puarely kharif channels. Iam taking it up again. Iwant

. to'convert several more into Akarif channels but the trouble is the Native States ; it is difficult to get them

toagree. Tho Darbars do not look at it in the same way that wedo. Theupper reaches of the canal, especially

the Native States brancli, are so waterlozged that water is coming out this year at the top of the wells,  Over

8 very large part of this tract it is within five fect of the surface. Tho poweris there and, so far as tho British

territory is concerned, pumps could bo introduced as soon as the plant becomes available. American cotton

could bo grown on the upper reaches of the canal if purping plnts were first put down. If the plants were

worked from the canals, their working would synchronise with that of tho canals. Of course, they could be

.- worked otherwise than by power from the canals, If worked from the canals, they would be no better or

. worse off than tho canals. I should think that at least & quarter of the gross area commanded by the canal

system could be irrigated from wells aud pumps. Three quarters would still require canal water. As totho

locality of the area, it is roughly a strip thirty miles wide below the railway line from Amballs to Ludhiana.

Pumps could be installed anywhere in the tract between the railway linc and a line right across thirty miles

below it. 'The water is quito close to the surface from five to twenty feet. Then it suddenly drops to 100

U feet below the surface. Pumping would make canal water available elsewhere. It would tend to increase

A the incidence in other parts. Instead of forty per cent, sixty to scventy per cent. of the gross culturable

: area could bo irrigated. ’ :

3267, (Mr. Roberts.) Cotton requires more labour than wheat in the senso that it requires more actusl

- cultivation in the way of weeding and so on.  Tho weeding would not clash with wheat as it would come

in June and July. With regard to sowing American cotton in these tracts, it could not be sown in March

but could be sown after the 10th of April as water would then be available. It could be sown on the upper

resches but on the lower reachies, on the borders of Bikanir descrt, the young plants would geg- scorched

by dust-storms in May and June. In the lower part of Ferozepur and on the Bhatinda branch, it would be

negessary to sow late in order to get the plants protected by the monsoon. ‘The soil is,however, very sandy and
I do not think it is suitable for cotton. It is very good for gram and is more suitable for rabi.

; 3268, I have no experience of American cotton. If the prico of cotton is assured, I think the :aminder
has enough business acumen to sow a crop that will pay him well, 1f cotton pays him, ho will grow it. 1
" tried to get cultivators to sow American cotton this year and the Exceutive Engincers took a lot of trouble
“over it.  We pot American sced from Montgomery and sold it to the cultivators but unfortunately the crop
was o total failure. It was sown in Ludhiana and part of Ferozepcre but heavy rain a¢ the end of Qctober
killed it off and we had rather a sot back, The outturn was worse than that of deshi cottor.  In the begin-
C7%52% ning of October it was reported on rather favourably but the very heavy rain at the end of October, six to
‘<t ¢leven inches, killed it off completely. The rainfall wasabsolutely abnormal, and Idonot think that rain
"2 - after thefirst week of October has ever been known in that tract. It is impossible to base any general
.- observations on this year's experience. : .
3269, 1 do not think September will be s critical time for cotton.  October perhaps will be but T donot
“ think that we shall ever be short of watcr in September. Even when the sufumer river was the lowest on
" “record in 1918, there was a discharge of 50,000 cusces and it did not fall below canal requirements till the end
o of October, T ' :

-

R O

SQGi.:(JIi’; ﬁshton.) “The Sithind Canal takes off from the Sutlej at Rupar and runs on the left bank of
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3270. I do not think that pumping would involve much danger of the sub-soil level being Lrought too
ffawfrel;efcrzfetfhere :s v.tvgi'y _hitght'w;‘;tscrlmb;e right back to the Sivaliks. In fact it is so lnighnllmb \?'c draw

: 1 the water table into the Sirhind Canal by pipes.  The we able is o hig : hink
that any pumping would adperetly aﬁcct,\it,,c nal by pipes.  The water table is o high that I do not think

3271 ((Mr. Henderson.) The intensity is as low as forty per cent. for the reeson that the Sivhind is one
_of t—he‘ea.rly canals ; the idea was to spread the water over as large an arca as possible. At the beginning, the
intensity was olnly. twenty per cent.  The land is not held by big zamindars except perhaps in p;u.'hi,’s of
the Ferozpore _dls_tmct. There are large individual holdings in the Mukteswar Tehsil. . The holdings else-
w'here on the Sl'rhmd are all peasant holdings held by cultivators. I do not think it would make any n?ntcrial
dlﬂgrpn_ce now if the land were divided up into squares. It is too late for that. It mcans an entire re-or-
ganization of the water course system. There is a very largo arca of pure barani cultivation.

3?72. As_ to the prospects of the increase of the area under cotton in Rajputana, on officer is now on special
duty in the circle to get out a big project to take water into Bikanir, That would o pen up an enormous arca.
I do not know the nature of the soil but I should say that it would be good soil for tho cultivation of cotton
bettex: than that higher up. The sand question would right itself after years of cultivation. Probabl y if the
Sutlej Ya.lley Canals wero improved, the blowing of sand would be stopped to a large extent.

3273. Ido not think that the canals are badly aligned but perhaps some of the distributarics are.  Water-
logging must be mostly due to seepago from the canal.

327%. The proportion of cultivation is gradually incrcasing snd I think it has about reached its limit
lzg.ovy _om?g to th,(f water being available.  The river supply is limited, ‘The winter supply in the river is tho
q:lxmtmg actor.[ . lhcre}s no demand among the cultivators for more intensive cultivation. They aro doing, I

; 0%})5)3;(,) tm:OrIe:) rti;;‘gl their fathers and I beliove t;hcy.aro moro or less content. It is not a colony and you

- 8275, ((President.) T'am quite in favour of the utilization of sub-soil water by pumping a 1
distribution by electric power. The chief obstacle to the lining of canals is, of courgo,P thag lilt:%vot:?d{;:i:fzgixﬁmgcf
the f:losurc of th.e canals to execute tho work., Another obstacle is the lack of o cheap supply of coment
I think we can line & new canal and that it would bo worth our while to do so in tho first instance. In fact,
in the project for the new canal into Bikanir which is under preparation, we proposo to line the main canal
and the branches. That will be a real and practical experimental test. Wo find by calculation that we
can afford to spend Rs. 40 per hundred square feet for lining. Taking the reduced size of the channel required
Jess land, smaller bridges and the capitalized value of the water saved into consideration, Rs. 40 would be a safo
figure. ] It is costing us that to do lining in small patches.

3276. It will be difficult to wear down tho preference for wheat against cotton.

3277. (&fr. Wadiz.} The water rates for cotton in the two zones in the Sirhind Circle are Rs. 4 and

. Rs. 3-12. If the rate were lower, I do not think that the people would grow more cotton. It is so very

low now that I do not think a reduction would make any material difference.

‘ 3278. (Afr. }’Iender§on.) Il} a year like this, practically tho wholo area under tho canal is cultivated oxcept,
of course, roads a._nd village sites. Scarcely a ficld was not sown.  Almost overy bit of it was sown barans
and we l}n.d practically no irrigation at all, ¢.c., at tho beginning of tho rabi, but by the end of tho crop
wo had p,xcked up about 500,000 acres, the lowest on record for very many years and about half of the preced-
Ing year's mb_a crop. T}le barani crops are maize, wheat, gram and barley in rabi and in kharif, juar and
maize, I‘hereils no {»amm cotton, a3 far as I know on tho canal tract but adjacent to it therois, 1 think, in
the strip mentioned in paragraph 3266 abovo north of tho Native State Feeders and in the Maler Kotla S(:sw

between the Bhatinda and Kotla Branches, Bub this barani cotton is, T think, also protected by wells,

Mr. H. W. M. IVES, Superintending Engineer, Upper Jhelum Canal Circle.

ExaMiNeDp At LAnoge, JANUARY 71, 1918,
IWritlen statement.
L—Aaqurrcvrroran Exrecnixes,

o i ] - (1) Deshi .s/wr[ staple colton.

< 279, 7(1_) kfxpcpez%ce.——lhe l;g.st Revenuo Division L had chargs of was on the Lower Jhelum Canal at
;,argoglhai(l)i;stncb Shabpur) from February 1903 to October 1905, Irrigation on this canal  was, however,
only in its nfancy then and hsdnot been fully developed.  The next connesion L bl with levenuo
wagas a Circle Officer, on the Upper Chenab Canal from January 1914 to Mirch 1916, This charge embraced
canal irrigated parts of the Sialkot, Gujranwala, Lahore, Lyallpur and Montgomery Districts, f&ub hieee too
irrigation was at the time in its infsncy, and ag a Circle Otkicer, [ had nob the same opportunitics of being ix.z
touch “"f‘h cultivators as oflicers in chargo of Divisions huve.  Lastly, 1 have Leentin chatze of the Ul‘;;_wr
Jhelum Canal as a Circle Officer since April 1916, which charge embraces canal irrigated tracts of the (juj'.l.r;;t,
!)lftrlqﬁ principslly, with very small area of Kashmir Territory and of Shahpur District, but on this canal to
xrng?tnx?u Laving qul:y started from the Mharif of 1916, it is not anywhere near fully (ievclo[:('d yet, '

3250, (2)_ Varieties.—In the Gujrat, District, only oae specics of deshi cotton ia grown, viz, the ordinar
short staple inferior quality of the Punjab, ° T Y

3281 (3) Size of holdings.—Holdingz are gensrally very sumall and accordiag to the Sctilement Beport
the average cultivated area per share Lolder is 1— ° R

_ Acres,
Guirat Tahsil . . . . . . . . . . . . » 5
Kharian . . . . . . . . . , . . . 5
Phalia o . . . . . . . . 7

" » . . * *

(2) The tofal canal irrigated area during Fherif 1017 on ] “Upper Jhe . 70,592 aer
which 23,310 acrcs woco rtion o 1 f o s chpff Jiiclamn Canal was 70,592 acros of
I o (principally deski) or 31 per cent. of the Lharif icrigated area .
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" 2282 (4) Yields | rofits.—The average yield per acre is six to seven maunds and taking an average
rate XESES.(‘!S) pYe::elﬁmﬁl tl,;e gale proceeds perg acie wo?xld bo Rs. 32, The cost fo the cultivator is :}bout
Ra., 24'; therefors.the average profit per acre is about Rs. 8. These are, however, rou_gh approximations. .
: 7. 3283, (5) Rotations and manures.—Cotton being a_ang term crop, does not adxmt: of muf;h r_ota.txog
% with other crops but various crops, such as motk, makkzz juar and melons are sown npxed with it, an
=~ senji i3  occasionally sown in it, after the picking season is over. Generally no manure is used, but in rare
 cases, when it 'is used, it consists of the ordinary village manure. . o
#1-3984.°(7) Conditions affecting increase in area.—XNo appreciable fluctuation has been experienced so far.
As canal irrigation develops on this canal, doubtless the area under cotton will also develop. ol
i 73985, (8) Uscs of seed and seed selection.—The sced is used for sowing anq as food for cattl_e. bcju
- selection’is in vogue. Good cotton is separated from the rest and the sced of this is used for sowing.

-"% guch seed is Land-ginned in the ordinary country hand gin, called the belna. ’

" (¢) Exotic cotton.

i is j ginni intrody i . Out of the
3286, (21) Varieties.—American cotton is just beginning to be introduced on this canal. )
total arca ((>f 23,340 acres of cotton referred to in paragraph 3281 above 3,181 acres were of {the American
; ri ‘t . 3 - . . ‘ - - )
mmﬁlgw. (25) Conditions affecting increase in area.—The cotton area s increased since the introduction
of canal irrigation. In the pre-canal days according to the Settlement Report, the percentage of cotton
gown in the Gujrat District was only two generally.

i . N
V.—GENERAL.

- ' rater 5 far, on the
s S 8288, (47) Effect of water rates.—The water-rate charged seems to hm"c no eﬂ?ct ) s
‘ Cultivator’s( pzeference for o particular crop. He appears to be guided entirely by his own requirements.

3280, (49) Effect of tenure of land.—The tenurc of land on the Upper Jhelum Canal has no bearing on
this question, as the holdings aro generally small. - .

VI —Irricariox,

3290, (50) Experience.—My experience is limited to irrigation under canals, and is as below :—
/ Sub-Divisional Officer on the.Sirhind Canal (1890 to 1892). As a Sub-Divisional Officer on the
A al?o‘tver él:exnab Canal (1896 to 1897). As a<Divisional Officer on the same from 1898 to 1901.
Lastly, slso that given in paragraph 3279 above. The remainder or bull‘i of my service (begun
in April 1889) has becn on the construction of new canals in the Province (Punjab). As &
Divisional Canal Officer, I bave had experience of canal irrigation assessment work.

3201. (51) Wheat versus cotton.—Cultivators prefer wheat to cotton generally. In - pre-canal days
in the Gujrat District, 30 per cent. of the area sown was wheat, compared with two per cent. of cotton.

The reasons for this preference are :—
{i) Wheat is & more certain crop than cotton because i~

(a) it is on the ground for a shorter period ;
(b) requives smaller delta of water; )
(c) i3 Iess liable to failure on account of disease, blight, etc., than cotton.

ii} Wheat is a food crop.
(33 The aversge profit per acre is more than or equal to, but rarely less than that for cotton.

’ * (iv) Harvesting of wheat is less laborjous, less costly and is spread over a shorter period.

The question of oxport of cither of the two commodities does not at present arise on the Upper Jhelum
Canal as both are so far practically entirely consumed locally. o o
3202, (52) (a) and (58) Critical period in regard to water supply and the utilization of wells f_og 1mgat§on
of cotton in canal areas.—Questions 52 (@), 56 {a)-and 56 (b) can be answered together. C?he cntma_l penqd
oncanals in the Punjab generally is from 15th September'to 15th _()ctob_cr, when the_nver sfupphes begm
to fall and thero is simultaneous demand for maturing Akarif (especp_lly rice) .a.x}d sowing rfzbz.' If working
wells exist in any tract in sufficiently large numbers, there is o possibility of tiding over this dxfﬁcult)". In
the case of deshi cotton, there is-always sufficient water in the canals, (!urmg its sowing period, and at time of
“~.quaturing it requires only the last watering by 15th October. In ordinary years, the rivers are not very low
during the critical period mentioned above and there isalwaysa possibility of partisl help from a canal for the
last watering for cotton ; in bad yeors, a last watering can be given entirely from wel].s, which are £a.u'.ly plentiful
on the Upper Jhelum Canal. Thus, if there be no other inducevb‘ner{t to the pultwator for growing cotton,
the question of canal eupplies will rot stand in his way on the kharif distributaries of the Upper Jhelum Canal.
On perennial distributaries, where wells arc being abandoned the same amount of help perhaps cannot be relied

3293, (52) (b) Watering of colton.—Deshi cotton requires seven waterings as & maximum as follows 1 —

First watering for sowing in April. Eecond watering at cad of May. Third end fourth between the
end of Moy and middle of July. This meansabout four waterings before the monsoon period.
The fifth watering is required between the middle of July and the middle of August. The sixth
between the middle of August and the middle of September. If rains are good, the fifth and sixth
waterings with canal water aro not needed. The seventh and last watering is required about
middle of October. Xach watering is about three inches in depth, which wcans about 10,000
cubic feet per watering per acre. .

3204, (52) {¢} Statistios.—TIrrigation. began on the Upper Jhelum Canal from the kkarif of 1916 only

‘and then cnly in & small way and is far from developed still since all the distributaries have not been fuliy

“constructed yut. -Any data supplied about them will thus be of no practical value, while the canal has been
sl ‘running for toe shurt & tune to permit of supply of figures of averages even for the past threo years.

B
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(2) Since we do not register what particular crops receive a watering in cach month, it is not possible
to furnish information regarding the average monthly area of cach erop irrigated. The monthly Sudh:r is no
guide in his matter. '

3295, (53) (a) Possibilities of expansion of area under cotton by enlarging canals.—The supply in the
rivers would be sufficient till the end of September, to make it possible to enlarge canals. '

3296. (53) (b) Effect of enlargement of canals on area under wheat.—Such enlargement of canals for
increasing the area under cotton and other iharif crops generally is sure to have a detrimental eoffcet on
wheat because ;—

- (i) The culturable area Leing a fixed quantity, if the arca under cotton is to be increased, the arca under
: wheat must of necessity go down. '
(ii) The supply in the rivers will be as low as now and the larger eanals will pass tho samo discharge
with less depth, which will result inlossof command in the rabi and naturally affect the arca
under wheat.

3297. (54) (a) Improvement in duly of water by remodelling outlets.—Equitable distribution along
channels should certainly improve duty.

3298. (54) (b) Utilization of modules.—Kennedy gaugo outlets are in use throughout on the Upper
Jhelum Canal.

3299, (54) (c) Effect of remodelling of outlets on irrigated area.—The addition in area would bo
from ten per cent. to 25 per cent. and crops of all clzsses would increase in the proportion obinining at present,

3300. (55) Fluctuations in river supplies and their effects.—The increase of the supply in rivers in the
epring is more or less gradual, while the decrease in autumn is more or less sudden. But this docs not aficet
the zamindar's preference for any particular crop especially in kharif. A diagram (Annexure II* is
attached for the Jhelum River at Mangla up to and including the winter of 1916-17.

3301. (56) (a) Utilization of wells for irrigation of cotton in canal areas.—The arca commanded by
the Upper Jhelum Canel is faitly well provided with wells, but those on perennial distributarics are falling
out of action, while those on Aharif channels are maintained for the purpose of irrigating from, when the
kharif channels are closed. The effect of introduction of perennial irrigation in all tracts where wells exist
is to bring about the abandonment of wells sutomatically with the incoming of canal irrigation.

3302. (58) Cropping and causes affecting it.—A statement is attached (Annexure I) giving the percentages
of area sown in the Division in pre-canal days and now. It will be scen that so far the introduction of cannl
irrigation on the Upper Jhelum Cenal has had practically no effect on the proportion betwcen Fharif and rubi
sowings, being 35 per cent. and 65 per cent. respectively, The proportion of wheat has, however, increased
while gram has decrcased, but other crops remain practically the same as before,  In the Lharif, there is a
marked improvement in rice and cotton.

{2) This statement also shows that of the factors mentioned in this question, the only one which afleets
the problem is the water supply and that other factors are inoperative so far.

Axxexvre 1.

Statement showing pircentage of different crops bofore and after the introduction of canal irrigition in the
Gujrat District, Upper Jhelum Canal.

PERCENTAGE.
Name of scason, Name .of crop  Beforo Rryarks
: : introduc- SRR
tion of Now.
. canal irri-
gation.
1 2 3 4 h
(i Rice . . . 1 4 Figures in Column (3) are from
the Secttlement Report  and
refer to pre-canal days,
Maize . . . . 2 -2
S Juar . . 5 205 inclu- Figures of Col 4) have bee
1 . . . { . 5 20-5 inc g of Column (4} have been
Kharyf ) 2 dingFod-  ascertained from local  officers
Bajra . . . . H) der and are faily approximate,
Sugarcane . . 1 15
Cotton . . . 2 5
Others . . 6 2’
| Fodder . . 3 v
ToraL Kharif Crop 35| 35
” i
Wheat -, ., 39y
Wheat & Grass 7340 oo
Oil seeds " H 3 3
Rali N . . Vegzetables . o | 1 1
Others . . . : 5 4
i Fodder . . . 41 i 5 *
) Gram . . .l [ j 2
Torat Rabi Crop . i G 6

* Pullishsd in separate volume of maps ard plass,
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407 3303, (President.) I have been on the Lower Jhelum, Lower Chenab and Upper Chenab Canals and I
i have & working knowledge of them. Iam at present on the Upper Jhelum Canal where I am in charge of the
i distribution of the supply to the five canals. - T consider that, on an average, the supplies available in the
: Chenab and Jhelum Rivers in the months of March, April and October are greater than or equal to the capacity
% of the five canals, namely, the Upper and Lower Jhelum, Upper and Lower Chenab and the Lower Bari Doab
“except in particular years like last year which was a particularly low year and also the year before, ' In these

=% two consecutive years, supplies were very low. In fact, lnst year, there was a low river right away up to the -

.- 28th of March ns far as the Jhelum is concerned. My diagram of the supply of the Jhelum River at
# Mangla shows that. :

i, 723304, (Mr. Ashlon.) T think there is scope for a certain amount of enlargement of these canals, but in a
** ryear like last year (1016-17) enlargement without reservoirs would be useless. - Doubtless enlargement would
bring ahout & large increase in cotton, especially in exotic cottons. But increasing the capacities of canals

. would have to be done with caution. As regards enlargement, if you are going to remodel on the existing

. " supply lovel, then the enlargement would be of no uss when the river supply islow. It would not affect the
o existing command of lands, unless tho present bed levels werd kept and supply depths only raised.
i+ Personmally, I think that enlargement would not be very excessive in cost if the canals were enlorged say up
“ 2 to ten, fifteon or even twenty-five per cent. But if we goin for anything drastic such as doubling the

" canalg, it would not only be prohibitively costly but we(should lose command at critical times when the rivers
arelow. - I cannot say off hand what the cost would be of having two channels with an island band between
but it ‘would be considerable. This method of enlarging would be feasible but I do not sce the utility of

‘7 - it, as water would not be available in early and late rabi. It would be much cheaper to enlarge the canals up
" to say 25 per cent. than to supplement the existing channels with new parallel channels. = As to what the
cost of inereasing the capacity of the existing canals to ten per cent. or 25 per cent. would be, I have
not worked tlic fizures out myself but I hear that the Lower Jhelum Canal is going to be remodelled. A
project for giving it better gradients and for raising the supply gencerally isactually being worked out.
Increasing the capacity by ten per cent. I understand is going to cost 25 lakhs. DBut to increase the
.capacity of the existing canal 25 per cent. would add only another 14 lakhs. Judging from these figures,
tho expenso of increasing the capacity of other existing canals by a quarter more wounld not bo very great
proportionately.” - :

- 3303. The Woollar Lako Project wlich is now being worked out will have the effect of increasing the sup-
plies available during rabi.  We have sufficient supplies as a rule to put down the bulk of the rabi and the
Woollar Take reservoir would help to mature the area put down.

3306. 1 have no expericnce of lining of canals. On the Upper Jhelum, the scepage:question gencrally
is not acute at present ; the spring level has not risen very much except in the immediate vicinity of the eanal.
I think that any cultivator would much prefer to get *“ flow * irrigation on existing cominanded areas than
to erocct pumps and lift his water. .

3307. As'to the averago discharge which the Woollar Lake scheme is supposed to give, speaking from
memory, I think it will give 300 to 400 cusces daily in the winter months. This can, however, be verified
from Mr, Purves’ Report.

~ 3308, I do not think that the water rates have any effect on the zamindars, preference for any crop. The

* water rate on wheat has bebn greatly raised on the Triple Canals, yet the cultivators put down a large area

under it. I do not think it o safe proposition to charge for water per watcring instead of per acre especially

with our present staff. The present staff has quite enough to do without having to spot a crop that has been

watered once, twico or oftener. It might be feasible with a largely increased staff but even then I think
it would lead to corruption. It would be giving tremendous power into the hands of the Revenue staff.

3399, (Mr. Roberts.) In my written evidenco I have shown the sals priee of cotton (deshi)as Rso 5 per
mannd. . Tlis is the figuro supplied me by my subordinates, and is only very approximafe. I am referring to

the Upper Jheluin whero cotton is very littlo grown and where every thing is in its infaney and my figures .
y r . = It . f

. are very rough approximations, If the price of cotion went np as high as Re. 23, it would give the crop o
fillip. - I do not think a staple prico of Rs. 10 per maund for cotton would alter tho cultivator’s preference
for wheat because wheat i3 much more casily grown than cotton. Tt is on the ground for o shorter period
and is not so subject to insect pests ag eolton, If you are going Lo put down exotic cotlon, the wheat arca
would be affected because it would be sown at the time of the wheat harvest. 1t would also require watering
in. October,

) 3310. T have no experience of Ameriean cotton. We only hegan irrigation on the Upper Jhelum eanal
© 0 in 1916, The aren of American cotton on this canal in 1917 was 3,181 acres. I could not give off hand an
estitnate of the probable increase of American cotton under present conditions on the Upper Jhelum, 23,310
acres s tho total area under cotton in 1917, T have heard of failures of American cotton nuar Chillianwala
on the Upper Jhelum Canal owing to bad seed. T think myself that exotic coiton will grow on the Upper
Jhelany. - The soil is the best that T have come across.: I have already stated in my evidence that if the
water in the Upper Jhelum Canal were short in October, tho cultivator could get over the difliculty by means
of irrigation from wells. Wells on the perennial channels are falling out of  uss now. No zamindar cares to
keep up wells if ha can get * flow ** irrigation but on Zharif channels he gets considerable help from wells and

" they are maintained for the rad{ cropa‘on such channels.” There secms to be a general idea that American
cotton requices water in February,  If, however, it ia the case that a first watering is not necessary for American

* colton until April, then I should say that the prospects of increasing the area under it on tho Upper Jhelum
Canal are considerable, February is o very critical month for wheat.

=07 3311 T have mads no observations in regard to the cultivation required for wheat and for cotton. 1
-have not heard sny opinien expressed by the zamindare. I think, under present conditions, the wheat harvest-
ing operations in April are a scrious factor against cotton cultivation. Thoe question of labour is important
for the lsbour is limited now. Tn most of the tracts on the Upper Jhclumi Canal, Iabolr has been denuded
by recruiting and therefore it is now limited. That is, of course, a temporary condition. The cultivator's
; preference for n particular crop is only a question of which erop pays tho best cowbined with which is the
oo eo- easiest to raise. It is only natural that people should go for that which is the easiest. Though cotton may
" roquire but little cnltivation, it is affected by all kinds of discases whereas wheat is not. .
oo 33020 Fthink that payment for water by volume would be a favourable factor in extending the cultivation
“.of cotton. But we have rot to arrive at a snitahla modals and to ret the cultivator to accept that module.

Mr H. W. M Tyes. . " [Continued.

v

MINUTES OF EVIDENCE. ‘ 61

Punjab.] ! Mr. A. S. Gisp.

Undoubtedly a system of payment by volume for water would do away with all the trouble connected with
the revenue staff.

3313. I have served on the Sirhind canal. It is the case that on the canals in the Eastern Punjab, the
cultivator very often hesitates to use canal water because for one watering he has to pay full rates, He there-
fore prefers to raise gram ag, if the rains are favourable, he can grow it without canal water, but if water were
paid for by volume, it would give him more liberty.

3314. (2fr. Henderson.) There is a small area under rice which is chiefly on Zkarif channels. I doubt if
the cultivators would grow cotton on such areas even if rico cultivation was abandoned because the soil is
very hard and only suitable for rice cultivation.

. 3315. On the Upper Chenab Canal in the Deg regions there are areas where culiivators have grown
nothing but rice for years. It is very hard soil and secems to produce rice only. We have got na kallar
on the Upper Jhelum Canal. The soil is very excellent throughout.

3316. Deshi cotton i3 sown in April and May. The cultivators wait until after the rabi harvest. If
the sowing of American cotton could take place at the same time as the deshi, it would simplify matters and
I'think the zamindars would take to American cotton in preferense to deshi as they could get a much better
price for the former. The last watering that they give to wheat is in Mareh.  American cotton, if sown in
April, would not clash with the watering of wlheat but it would clash with the harvesting of wheat.

3317. I have noticed that wells tend to fall out of use on perenninl canals.  That is my expericnce both
on the Upper Chenab and Upper Jhelun..  Where there is any chance of getting perennial flow, the cultivators
will not keep up their wells, A combination of perennial *“ flow ™ irrigation and wells is out of the question. -

" 3318, (3fr. Roberts.) I should certainly be prepared to help in the distribution of the seed of American
cotton,

;

Mr. A. S. GIBB, Executive Engineer, Upper Bari Doab Canal.

- IXAMINED AT LATIORE, JANUARY 7Tir, 1018%
Wrilten stalement.
VI.—IRRIGATION.

3319. (50) Experience.—I have been in the permancent service of the Punjab Trrigation Branch of
the Public Works Department sinco October 1901 and during that time have held charges on the following
canals ;—

Lower Jhelum (Open Canals and Construection).
Upper Chenab (Construction).
Kabul River, North-West Frontier Province (Open Canal).
Lower Chenab (Open Conal and Researel).
Sirhind (Open Canal).
‘Multan Inundation Canals (Open Inundation Canals).
Upper Bari Doab (Open Canal).
Revenue assessment work is part of the ordinary routine of canal officers on all these canals except on the
Multan Inundation Canals.

3320, Irrigation as affecting the eultivation of long staple cotlon.—The position from an irrigation point of
view seems to be that the substitution of American cotton for deshi cotton on a large scale, or the irrigation of
a large new area of American cotton in addition to the crops of all kinds already grown, may involvo a change
in the seasonal distribution of the water-supply among successive months of the year. I, understand that the
sort of change that scems tobe required isthat roughly indicated in the diagram attached, Annexure I,* in which
the full line represents the average supply taken by the canal month by month throughout the year under
oxisting conditions, while the dotted curves show how this may have to be altered to suit American.cotton.

(2) The most important aspects in this change of the form of the supply curve for the year are the extra
supply required in the spring before wheat harvest and the necessity to keep high supplies running long.r into
‘the autumn than at present. In the carly hot weatlier and monsoon periods, we ean do pretty well what we
like : in the former period, the canal supply is even now almoss always in excess of 1ho real demand, while,
in the monsoon, there is water enough in the river to fill a canzl of any size.  October, February and March
are the critical times because under present conditions irrigators use as much water as our canals ean make
available in those months.

(3) The average supply of a Punjah river at any time of the year does not by itsclf give complete inform.
ation a3 to the supply available for irrigntion. At all times of thoe year the river is liable, with more or less
frequency, to bring down supplies far in excess of tho capacity of any canal, but the liahility to do this
is very different at diff :rent times of the year. The supply in the river that i in excess of the canal’s capacity
is obviously not available for irrigation, so that the extent of variation from thoe average at diffcrent times
of tho year is just ag important as the fignre for the average itself. I have not got the figures for any

articular river site available, but the attached diagram, Annexure ILY may be taken as fairly typical of
the Punjab rivers in general.  In this diagram. the lines of minimum and average supply arc fairly definite,
but it i3 impossible to assizn any very definite limits to the maximum supply that may come down ; tho line
drawn mercly represents the limit of ordinary variations to be expected at any time of tho year.

{4) The point I wish to illustrate iz that the figure for average supply in the autumn has a somewhat
different siznificance from the figure for averags supply in the spring.  The fall of the supply in the autumn
is fairly uniform from year to year while the riso in the spring is extremely irrcgular,  The spring averags
river supply isthe average of figures ranging from the absolute minimum of the year up to gix or eizht times
the average, while in October the rangs of variation i3 relatively small. Thus the supply that can be made
available for irrization can be made to approach fairly nearly to the average river supply in the autumn, but
must always be much below it in spring.  Therefore, if a canal, whose capacity is lees than the October averago
river supply, beinereased in size, there will bea consideralile increase in the average supply rendered available
for that month, especially in the first half of it ; bhut the same increase in the capacity of the canal will cauge a
relatively much smaller increase in the available average supply for the spring raontha,  This is shown clearly
on the attached diagram, Annexure, I1,t which represents the actual figurcs worked out for tho proposcd

* AMr. Gilh's oral evidenes has not been printed az ke was ynable {o correed It before leaving India on glck leave,
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site of a new head workson one of ourrivers, . Unfortunately, Lhaveno similar data for-any existing canal
head but in this respect our Punjab rivers do not differ much from each other. : :

<. (B) The greater the canal’s capacity, the more closely’will fluctuations in its supply from one year to another,
correspond to fluctuations in the river. . This is not very important in October because the river does not
vary much from year to year in that month but it is very important in February and March : no increase in
the capacity of the canal will alter the fact that in the absence of winter rain the minimum river supply for
thé whole year will occur in these months. - Moreover, those years, when the river is high in February snd
March, are, s a rule, the years of heavy winter or spring rainfall, when there is little demand for canal water
and when American cotton will need it no more than other crops. So much is this the case, that-I think that
the fime of the whole year; when an increase in thoe capacity of the canal will have the very least effect in
increasing the supply rendered available for irrigation, is the spring period including Felruary and March.
‘The enlarged canal will just give the same very low spring supplies in the years when water is most wanted
at that season, and will usually only make big supplies available when rainfall renders them unnecessary.

(6) Inthesttoched diagram, Annexure IV, * are shown the curves of average supply for the six cold weather
months of each of five large perennial eanals. Generally speaking, during these six months the demand is
Jin excess of the supply and tho canals all take every cusec they can get from the river, except when occasional”
rain canses the demand to slacken. 'Of the five, the canal whose curve has the deepest sag relative to its full
capacity is the Upper Bari Doab Canal. It has evidently a greater capacity, relative to its river supply, than
any of the others. Its October supply is seen to be well below its full capacity, and in February it takes an
average of only 2,000 cuaces in spite of its 6,700 capacity. Obviously no increase in capacity would be of any
appreeiable use to this canal.  The Whstern Jumna Canal is very similar to the Upper Bari Doab Canal. The
8irhind Canal might benefit a little in Octoher by an increase of size but with its present capacity for 8,500
cusecs it can only tako an average of under 4,000 in Februaryjand March, so that no appreciable improvement
can be expected there. Morcover the balance of the Sutlej supply is, I understand, almost completely allotted
for new projects. |

{7} The two remaining curves on this diagram are for the Lower Chenab and the Lower Jhelum Canals
and refer to tho period before the opening of the new triple canals. They are both flatter curves than the
others and, assuming that the Chenab and Jhelum Rivers vary similarly to the Ravi and Sutlej, the curves
indicate that theso two canals were of too small capacity to make as full usc of their river supplies as the
other three canals do : thix is especially the case with the Lower Jhelum Canal: But this fact is just what
made the triple eanals possible. ~ With these three new canals in full working order, the eurve for the Lower
Chenals Canal will certainly have a deeper sag and take a form similar to tho other three. ‘The Lower Jhelum
Canal, alone of the five, will probably still benefit to some extent by an incrense of capacity which will in-
creaso its bharif area without, I think, greatly reducing its rabi. I understand, however, that the enlarge-
ment of the Lower Jhelum Canal has alrendy been decided on. ;

{8) The foregoing discussion of the supplies our Punjab canals take from the rivers shows, I think, that
there is, what I may call, a scries of natural curves representing the available supply throughout the year.
Each curve of the series corresponds to a certain canal full capacity. All the curves of these series have the
same essentinl form ; only in each series, as the canal capacity increases, the sag of the curve becomes deeper,
the drop in the spring becomes more gradual.

{9) Now, if wo must nssume that under present conditions the canal supplies in October, February and
March are not big enough, compared with the supplies during the other months of the year, to provide the
special conditions suitable to American cotton, then I think it is evident that none of the scries of natural
curves will meet the case.  That is, an increase of the capacity of the canal will not do what is wanted.  And
it would appear that American cotton will require a decided distortion of the form of the natural curve. A
distortion of the curve of the kind required can only be effected, I think, by storage of water ; supply must
be held up when it is surplus to augment the natural supply at the speeial times, when it is necded.

“(10) But is the assumption made at the beginning of the last sub-paragraph correct ¢ That is, is it true

that duritgy thiese two eritieal periods the curve of available supply exactly fita the carve of real demand under .

existing conditions ? 8o far as October i3 concerned it is true, because wheat will be sown up to the limit
of the available supply in that month whatever it may be.  But whether rabi crops.really require all the water
they are given in tho spring is & question I donot fecl able to answer, Tt scems to me, however, that it
i3 extremely important with regard to American cotton that the right answer to this question should be found.

" (11) Tho waterproof lining of canals, though in my opinion urgently necessary for other reasons, will
simply increase tho supply available for irrigation by a large but approximately uniform percentage all the
year round ; but the essential form of the supply curves will remain the same. Indeed the application of any
messures, which result in s geaeral, more or less, uniform or proportional improvement in the supply at the
field all the year round, will probably, I think, other conditions remaining as they are, produce conditions of
water-supply suitable for o general all-round increaso in the area of erops as already grown, but will not
bring about an altered seasonal distribution of supplies especially favourable to' American cotton.

(12) Without storage facilities, the curve of canal supply cannot, so far as I can see, be distorted in the
way that secms to be required to favour American cotton ; and I think it is possible, though by no means
certain, that, without this positive distortion of the curve by means of stored water, wheat and American cotton
will always interfere with each other to some extent.  But at the same time, I believe that o general augmenta-
tion of the supply available for irrigation involving an all-round increase in intensity of cultivation, especially
where intensity is now low, will of itsclf be favourable for the cultivation of American cotton. I think a high
intensity of cultivation generally makes for a higher standard of and more ambitious husbandry and really
gives to the cultivator greater latitude of opportunity and a freer choice as to what he will do. These reasons

.{oe my view may not be very logical but cultivators are not entirely logical. It is partly a matter of mental

atmosphero : when cultivation is intense, man scems, feels and acts ns master of the circumstances ; but when
cultimtio{n is relatively sparse, opportunity scems maore resiricted and circumstances are felt fo be in
command. :

3321 Possibilities of a large increase in the area under American cotlon.—The extent to which the apparent-

dy competing inlaresty of American cotton and wheat can be reconciled by purely agricultural methods and with-
out any change in the seasonal distribution of water-supply, i3 a part of the subject I am not competent to

-doal with ; though I think the carlier sowing of wheat would probably help. Unfortunately the results, so
far obtained on the American cotton estates on the Lower Bari Doab Canal, are not applicable, since the colo.
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nisation of the area to be served by that canal'is still so far from being complete that the limitations of the
water-supply have not yet become fully effective. For the purpose, however, of dealing with some of the
other questions, on which evidence is invited, I will assume that this cotton-wheat difliculty, if real, can be
got over, and that a general increase in tho total of irrizated erops will make the inclusion of o large atca
of American cotton possible. )

3322. T'ke aliernative policies.—I think it is important to distinguish bLetween the two altermative
policies put forward for attaining this end, namely (a) to increxse the supplics drawn from the rivers or (b) to
adopt measures to ensure that a larger proportion of the water at present drawn from the rivers shall actually
reach the fields and be applied to them in the most useful way. From what I have already said. it will be
obvious that I do not advocate policy («) for general application ; because it will not result in any upprecia'ble
increase in the spring supplies in the dricr years.  The bulk of the increased supply obtained by the adeption
of such a policy will be confined to the monsoon period and will be chiefly uscful in increasing the areas qf
Indian corn and monsoon fodder crops. The second policy (b) scems to me to bLe preferable, because it
malkes for an approximately proportional increase of water available for field irrigation 21l the year round,
Some of the measures of this class are mentioned in the list of questions, namely,—

(i) Waterproof lining of channels.

} (i) Equalised distribution at outlets.

(iii) Change in the charge for water.

To this list I would add—

(iv) An increase in the intensity of irrigation, especially where intensity is low.  [This will Le effective
only in the abscnce of (f) waterproof lining for channels.]

I will deal shortly with each of these in the above order.

3323. Waterproof lining of channels.—We have no really accurate data as to the exact loes of water by
absorption from our canals, but for present purposes I accept the usual all-round rough figure of thirly per
cent. of the head supply as being lost between the canal head and the outlet.  Tho percentage lost is higher
for the Western Junma and Sirhind Canals, where the intensity of irrigation is very low, than for the Lower
Chenab and the Upper Bari Doab Canals, where the intersity is much Ligher. It is the water that is thus
lost that is the evident cause of water-logging. In my opinion, so far as the Doaly canals are concerned, this
enormous discharge of water into the under-soil simply must be stopped, otherwise large arcas of the trocts
concerned are doomed to Lecome vast salt marshes within the next two generations or so, and  American
cotton as well as every other crop will go out of cultivation. T consider the lining of channcls is & necessary
condition of the continued existence as agricultural land of the Doabu tracts.

(2) Apart from that aspect of the problem, however, the economic of waterproof lining resolves itself
into the matter of the price of cement. (I attach no value to puddle or brown-poper lininzs and consider,
cement conerete the only possible material),  Taking o broad view of the national ccononiics of the suliject
1 am satisfied, frow figurcs I have seen, that even with the present high prices of cement (i.c., taking the pro-
war price of ccment itnported from Ingland) the total value of the produce oltainable from the water saved
will be such as to make it-a thoroughly seund financial proposition for the country as a whole, 1 amalso
satisfied that if we can manufacture good cement locally in the salt range, where L helieve all the necessary
materials are available, at & cost approximating to the cost of manufacture in Englond, then the lining of the
canals with cement concrete could be made to yiuld a commercial profit (o Government from increased
revenue alone. . n

(3) In my opinion, all the water that can be saved by the waterproof lining of canals can Le elliciently used
on tho arcas alrcady served by the canals. In all cases—but moro so i some than in others—the intensity
of irrigation can, I think, be beneficially inereased to the cxtent that would be rendered poszible by lining our
canals with their present head capacity. There are undoubtedly many ovutlety on which thoe intensity of
irrigation is uncconomically high, but these are much more than balanced by the nunicrous outlets, where
the intensity is incfficiently low. The average all-round intensities are nowlicre so high as to preclude « largo
increase in the cultivated area without taking in any new land.

(4) To make lining a practicable measure, and to devise means for carrying it out without unduly inter-
fering with existing irrigation are purely engineering problems, which have just got to Le solved. They
have nos been solved yet ; but they are, in my opinion, by no means incapable of sofution.

3324. Equalised distribution at oullcls,—Some years ago I made a special investigation of this subject, as
the result of which I found that the duty, based on the discharge of the outlet, fulls rapidly after the allowance of
water per acre commanded exceeds a certain limit. It must be remembered, however, that duty takes aceount
of all irrigated aren as such, and has no concern with thie kind of crop or the value of the outtuen. L am now
inelined to think that the point of maximum valuc of outturn prr cuzec vsed would correspond to a consider-
ably more liberal alowance of water per acre than that which gives the maxinun srea rrigated per cusee,
On the attached diagram, Anncxure Y,* which shows the curve of duty at outlets for different water allow-
ances as actually found from pretty accurate observation of ahiout & hunidred outlets, Ihave shown i red what
I think may be the form of the curve of value of outturn per cusce. Thisred curve j3 purcely conjectunral bub
tiie point I wish to bring cut is, that so far as the outlet is conrerned, if we only look at the arca jrrigated, we
are apt to be misled into concluding that the less water we givo the hetter ; and [ think many hive heen thuy
misled. I am sure this gencralisation is not true, if we take the value of outtum as the criterion, Coinmon
gense indicates that there will be a certain allowance of water that gives the highest valuo of produce per cusce,
and that the efficicncy thus measured will full off on both sides of that sHowance ; that iz, ws the supply becomces

more liberal or less liberal ; I belicve, the falling off in efficiency is fairly decided on both sides of the best
sllowance, but probably more rapid on the side of low water sllowance than that of high

(2) The present extreme inacuracy of our outlet distribution means that whatever the best water allowa{xcc
may be, relatively few outlets get it ; the majority are working inefiiciently bocause they get eitlier too high
or too low an allowance of water. Where the intensity is already fairly high, the equalised distribution of
outlets will cause a very marked improvement in the efficiency of irrigation ns measured by the value of produce
per cusec ; but where the intensity is generally very low as on some parts of the Sirhind and the Western
Jumna Canals, accurate distribution will not make so much difference.

(3) The only practicable way of obtaining equalised distribution appears to Le by the w.e of module
outlets, that is, outlets which give o constant discharge.
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3325, Change in the charge for water.—The obvious change which is required in the existing schedule
- of wafer-rates is to abolish it altogether, The reason why it is so difficult to answer the question whether
.. wheat really needs all spring water it is given, is that the cultivator pays the same water-rate per acre whether
- ;- he gives his wheat two or five waterings.  The diffcrence between little watering and much so far as  the
cultivator is concerned is largely s matter of the amount of labour he has to expend in cultivating his fields :
“* to a large extent he regards the canal watersupply as a labour saving device ; and is quite correct in doing®
: 80, ‘DBut the effect of making the charge dependent on the area of crop and independent of the amount of
water used is obvious ; once a cultivator is committed to paying water-rate on his fields, he is perfectly right
to go on putting es much water as he can get on to them. = The only way to give the cultivator & bias in
- favour of economical irrigation (which does not necessarily mean sing less water), that I can. see, is to
- ‘base the charge on the water used. The use of module outlets is,EI believe, the only practicable way of
~.making this possible. :
5.7 (2) X am aware that an accurate statement of agricultural expenses and receipts shows the water-rate
to be a relatively small and unimportant item in the account but agricultural accounts are always difficult

-2 to make up and their lessons are usually obscure, This is true even in the case of the accounts of business-

. like farmers in Dritain, and the cultivator in this country, whatever else ho may be, is not very business-like.

-, That which is very apparent influences him more than that which is very real but less apparent. An acreage

*“water-rate paysble in cash and continually brought to the cultivator’s notice by Government officials going

: through his ficlds, claiming Lospitability in the village and thumb marks on a succession of brown-paper |

..+ forms isbound to exercise an altogether disproportionate influence, simply on account of its extreme obvious-
- . ness: however small the value concerned may be in reality.

(w70 3320, Imcrease in the intensily of irrigation.—1I attech two diagrams, Annexures VI* and VII showing the
77 relations between the intensity of irrigation and the rabi and kharif duties based on canal kead and distributary
.. head supplies for five perennial canals, from which it will be seen that there is a very important increage in the
t+o . duties as the intensity of irrigation increases. It will bo noticed that duties based on the discharges of canals
and distributaries, taken as a whole, behave in a way exactly opposite to the duties based on outlet discharges.
This apparent paradox requires explanation. The duty intensity diagrams for whole canals and distributaries

.. bring into prominence the fact that, where intensity of irrigation is low, the total length of canals, branches

and distributaries required to take the water to each outlet is great ; so that the length of channel from which

-~ water i3 being lost by absorption is much greater than it would be, were the same supply used for more intense

-, irrigation. Thus when intensity is low, the amount of water that eventually reaches the outlet is much
less than when the intensity is high assuming the same amount taken in at the cenal head.

{2) On the watercourse, on the other hand, a small allowance of water per acre of commanded land
stimulates the cultivater to spread it over the maximum area possible. There are usually many shareholders,
the avea of land is large, each holder has to get his share of what little water there is and so' large an area of

" relutively low yielding crops is grown and the duty at cutlets is high, probably too high to be truly economical,
though the duty of the canal as a whole will be low. :

{3). Increased intonsity of irrization, then, is simply & means of reducing somewhat the percentage of the
canal head supply that is lost by absorption in canal channels ; it acts by improving tho ratio of total arca of
irrigation to total length of channels.  Of course, if all absorption from canal chanuels is practically stopped

by waterproof lining, tho length of channel ceases to be a factor in the problem.

¢ Published 1n separate volume of maps and yplans,
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VI.—IRRIGATION.

3327. (50) Experience. I entered the Trrigation Department, Punjab, in October 1906 ; for the first
year I wag attached to a Sub-Divisional Officer partly on construction and partly or an open conal
In November 1907, I was transferred to the North-West Frontier Province, and was employed on the cons-
truction of the Upper Swat River Canal till April 1914, In April 1914, T was transferred to the Headworks
of the Lower Bari Doab Canal and from there I was transferred in June 19135 to the Headworks of the Sichind
Canal where I remained till October 1915, In November 1915, I was transferred to the Ferozepur division of
the Sirhind Canal, and remained in charge of Asabutar sub-division till June 1916. TIn July 1916, I wos trans-
ferred to the Montgomery division of the Lower Bari Doab Conal, where T am now Executive Engincer.  Thus
most of my experience has been on the construction of canals, and my only expericnce of open canals is the
eight months I spent in charge of Asabutar sub-division, and the last seventecen months during which T -
have held charge of the Montgomery division of the Lower Bari Doab Canzl. During the last 23 months, T
have had experience of ordinary counal irrigation assessment work, 7.e., measurement of crops, and preparation
of demand statements.

3328 (51) Wheat versus cotton.~—On the Sirhind Canal, tho cultivators preferred wheat to cotton; in
fact, very little cotton was sown in my sub-division. Thereason for this preference was that, at the time,
the rate for cotton was normal, and nothing was known of American cotton in the sub-division of which T
held charge. Further there are less risks atiached to the cultivation of wheat ; cotton is subject to more
pests. The cultivator, I believe, takes this into account. Ile could make more profit out of his wheat crop,
and it supplied fodder for his cattle. :

(2) On the Lower Bari Doab Canal, the cultivators now prefer cotton to wheat as the price is so high
that they can make much more profit out of it than they can out of wheat. This preference will, I believe,
only remain as long as the present high prices continue. The cultivator will never give up his wheat, os he

_ requires it a3 a source of food for himself and his cattle. o will, however, probably reduce his pachetri

wheat, so as to have more water for his cotton. Paclefri wheat requires late watering when the water
ought to be going to cotton sowings.

- 3329. (52) (a) Critical period in regard to water supply.—The eritical period in regard to water supply
on the Lower Bari Doab Canal is froni the middle of October to the middle of April. During this
period the canal will, ina normal year, bo running in rotation with the other four canals.  The commence-
ment and end of the period must vary, depending on the rainfall. The most difficult month as regards
water-supply for American cotton is October. During this month American cotton requires u lot of
water, and at the same time a lot of water is required for the ‘“ watering before sowing ™ of wheat, If
American cotton is to get the water, then wheat cannot have it, and tho result will be packelri sowing of
wheat up till the middle of December. This will not be desivable. Again, if pachelr? wheat i3 sown, it
will require late watering in March when the water is required for cotton sowings. Under existing condi-
tions, I do not seo how the area of cotton can bo much increased on the Lower Bari Doab Canalwithout
detriment to the wheat crop.

3330. (52) {b) Watering of cotton.—The first waolering after sowing for American eotton, should,
I understand, be given about two months after the sced igsown. Thoe average cultivator does not under-
stand this, end will give the first watering after = much shocter period. It is difficult to say when the
cotton is subsequently watered. It depends when the enltivator’s {urn comes.  If Le gets a turn frequently
and has water to spare, he will probably water every fifteen days.

(2) The average cultivator probably putsabout four inches of water on at each watering. If ho would

-take the trouble to conserve lis water, keep his watfcr-course clean, and irrigato with lal-Iiaris, threo

inches would probably go as far as the four inches,

3331. (33) (a) Possibilities of expansion of area urnder cofton by enlargement of canals.—During
the summer monthg, i.e, June to September, there is ample water in the rivers for a large expansion
of the arca under cotton, but I do not consider that it would be possible to enlargo canals to take this
water solely for the purpose of increasing the arca under cotton. Supposo thoe Lower Bari Dozl were
enlarged, there would be no difficultics in the kharif, Lut the difficulties would come in the rabl. At present
the Lower Bari Doab Canal in an average year will run two-fifths time, {.e., twelve days per month in the
rabi. In a year when the rivers are very low, it will probably be only possible, to get.ten days, Thisis, 1
consider, the minimum period of flow for which a canal works efliciently in the rabi,  All the cultivators’
waris are based on a ten day period. Now suppose the canal was enlarged, this period of flow during
the rabi would have to be rcduced, and the quantity of water incrcased during this shortencd period,
as it is always desirable to run channels with their full designed supply. This would not be satisfactory.
T believe that irrigation could not be satisfactorily carried out, if the periods were reduced to less than
ten days.

3332, (54) (a) Improvement in duty of water by remodelling of outlets.—I am unable to say to what
extent the duty on a channel would be improved by cqualising the distribution of supply between the
upper and the lower outlets, but it would be most certainly improved for the following reasons.

(i) If an outlet is drawing off more than its share of water, this surplus will be used in two ways, viz rom

(a) To sow & larger area than the permissible area,
(1) To give unnecessary water to crops.

(2) To improve the duty of a cliannel, it is the latter that has to bo stopped. At the sanie time, when
remodelling outlets, the object to be aimed at is to give cach outlet its designed dizchargo on which it is caleu-
lated that the cultivators can irrigate and mature their permissible arca of crops,

{3) Tam now watching a distributary on which the outlets were remodelled at the beginning of last Aarif,
In spite of the reductjons in the upper outlets, T believe that the area irrigated this rabi will not Le Jeea than
the arca irrigated last year, although the water hasg been considerably reduced.” The reavon for this is that

VoL, 11X : ' . K
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‘the cu!twator mll conserve his water and will not nge any unnecessary waterings. The watér saved will
be used Jower down the channel to increase the irrigated arca and thus increase ‘the duty.

: {4) If o cultivator can get water, he will put it.on tliis crops whether they require it or not, During
. the last fow da.ys I have seen water being given to wheat which'is only ]ust sprouting.

3333, ( ) (b) Utilization of modules.—The only S?.tlafﬁCtOx’y way of equalising. the dlstnbutzon

of water is, 1 believe, by the use of modules or semi-modules. - I have no experience of the former but I have -

a little experience of the latter in tho form of the Kennedy gauge outlet. This has recently been fitted on
one of the channels in my division. The outlets work well provided there is at least 05" command and
- :this is not diffeult to get.” These outlets prevent the cultivator drawing off more than his share of Water,
. which he can easily do with the ordinary typo of outlet by deepening his water-course.

- 3334, Squvstzms [or improvement of duly of waler.—Whilst on the sub]ect of dutles, I should like to B

say that, irmy opinion, these could be greatly improved by— -

« {a} The sale of water by bulk for irrigation.
(¢} Universal adoption of the system.of irrigation with kal-kiaris.
-{2) Rule 9 of the Canal Act empowers the Divisional Canal Officer to levy punitive rates on all irrigation
/ done without kal-kiaris. The tule, however, makes a proviso that either the Divisional Canal Officer, the
.. Sub-divisional Canal Officer, or the Canal Deputy Collector, must: certify by personal inspection that the field
" hag not been divided up in accordance with the rule. Now it is impossible for these three officials to inspect
.- .more than a very small percentago of the irrigation during a erop, and the result is that, in niost cases, rather

- than take the trouble to make the Lal- Lzarzs and xrrxgatn economically, the average cultivator will prefer to

run the risk of being caught and having to pay the punitive rate.
(3) Irrigation can be increased with our present supply of water, if the cultivator is made to irrigate
2 economxca.ll; An experienced zilladar recently told me that he believed we could increase our irrigated area
.- by fifty per cent. if the use of kal-kiaris were universal. I think, however, he hag pitched his ﬁgure too

i -high. I would put it at twenty per cent. This would be a step in the rxght direction, and I, therefore,

-think that the rules regarding the use of Lal kiaris require revision with a view to making this system of
" irrigation more common and thus increasing our irrigated area, and increasing our duty. “The water saved
by the adoptmn of efficient methods of irrigation w ould probably be used in the Fharif for the extension of
cotton and in the rabi for wheat.
(4) As regards the sale of water by bulk, thero can Do little doubt that this method would consider-
. “ably increase the duty of a channel. . The cultivator will have to pay for the amount of water he receives
.-and there neod be little doubt that he will use it to the Lest advantage. - He will be as careful with it as
a v,ell -owner is who irrigates from his well,

Ve 3335, (55) Fluctuations in river supplies and their eﬂects,—On the whole it ma.y be said that
in an average year the rise and fall of the rivers in spring and autumn is gmdual Please xcfcr to * Statistics
- of ifrigation, water distribution, and working of distributaries of the canals in the Punjab ' for any year.
- At the end of the volume, diagrams are given showing the rise and fall of the rivers. The rise and fall will
.- not-affect, the crops sown.
it 3336. (58) Cropping and causes affecting it.—Taking a holding of 100 acres on the Lower Bari Doab
“Canal, the permissible area to be ‘irrigated dnrmﬂ' the year will_ be 63-3- say 606 acres. 39 acres will be
xrnga.ted in the rebi and 27 acres in the Lkan/

A good cultivator will divide his crops up as below— ,
Rabi, Ktarif. o

3 acres forig. L ..+ 13 acres cotton.

3 acres sag or senji . ) 4 acres sugarcane.

5 acres gram. 4 acres makki,
28 acres wheat, i . G acres chari or guwara,

A bad caltivator will probably sow the following :—

. Rabi, Kharif.
10 acres sag or senji, : 8 acres cotton.
.7 acres loria. 9 acres bajra.
23 acres wheat, : 3 a res mukki.

7 acres chart or guara.

: The crops & bad cultivator seclects are these which require less attention on the part of the cultivator
" 1t will be noticed that he does not cultivate sugarcane as it requires a lot of attention, and the ground requires
& lot  preparation,
{2) The watcr-supply will not affeet thic avea of the f«)d(l\‘r erop sown. Any surplus v deficicncies will
probably affect tho cotton crop in the kharif and the wheat crop in tho rabi.
3337, (59) Practicability of lining eanals.—I have had no experience of actually lining canals, but
- I carried -out certain experiments on cement concrete slabs for lining ca m!a when I wasat the Headworks of
“ the Sirhind Canal. . As n result of these experiments and of my 7} years’ experience of the construction of
canals, I am of opinion that the lining of canals with cement concrete is perfectly practicable. I bave roughly
worked ount the cost of lining a dhinbut"»ry with & head discharge of 178 cusces. 1t would cost
about Ra. 4,00,000 including establishment and telegraph and postage charges, - This works out to Ra. 7-4-0
“2..per acre of cultunblc erea, - Now the cost of constructing distributaries is calculated at Rs. 2+2 per acre for
- the Lower Bari Doabi Canal. I have no figures to show the total cost of the canal worked out on the basis
of an acreage rate. I would propose to do all lining with cement concrete Iaid in sifu.  Excellent cement is
—available in Tndia and excellent azoregate and sand are available from Pathankot.
{2) The above figure may scem large when compared with the original cost of the channel Lut let us
consider the question from two other points of view— -

(#) The value of the water saved by lining. ‘

(4} The benefit derived by the prevontmn of seepage from channels.
L AB) Consider (a) first, - The abmtptxon of the above channel worked out in nccordance with Mr. Woods®
* rule eumes to 23 cusecs. - Now, on the Lower Bari Doab Canal, it is e\txmated that 2-62 cusecs at the outlet
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head will irrigate 655 acres annually. Therefore, 23 cusces will irrigate 5,750 acres annually. Taking the
average water rate at Rs. 4 per acre, the annual revenue from this saving of water will be Rs, 23,000 in water
rate alone, Now at 4 per cent. the interest charged, on the capital cost of Rs. 4,600,000 will bo R, 16,000.
Deducting this from Rs. 23,000 we have left Rs. 7 7,000. Taking the cost of repairs at Rs. 4,000 annually

we still have Rs. 3,000 Ieft.
(4) Now consider (5). We Lnow that a large amount of water is absorbed into the soil in tho form of

~seepage from our present unlined canals, and that this water tends to raise the subsoil water levél, until it

eventually becomes so high that the land hecomes waterlogged. It is most desirable to prevent or at any
rate reduce this tendeucy to waterlogging, and, therefore, it secms to me that expenditure of money on this
account, i.e., as o protective measure, would be justifisble. If & ecrtain amount of the cost can be debited

© to protective works, then the profits to be derived from the sale of the water saved by lining will bo

s

increased.

3338, (61) Enlargemaent and lining of canals.—Should it Le found desirable to enlarge & canal
it would, I think, be possible to linc it in conjunction with the enlarging, provided the canal was subject to
rotational closures. The lining of distributarics could casily bo carried out in rotational closures. Water
for existing irrigation would Lavo to be carried in the existing channels. - This could be done by suspending
the lining w01k “whilst the canal was in flow. This would mean that during tho rabi, which is the working
season, lining work could be carried on for about nincteen days in the month. During the remainder of tho
time the labour would be employed in getting material, cte., ready for the next closure.

3339. (62) Effect of lining canals on seepage problems.—I have treated this question in my
reply to question 59 (Paragraph 3337). I may add that I believe the scepage from channels would be nil
if they were lined with cement concrete. This will reduce considerably the rise in the water-table, and thae
only source left, which will tend to raise the water-table, will be tho wasteful methods of cultivators. 1f
irrigation with Kal-iaris is more univ ersally insisted on, tho waste of water will bo very little.

3340. (63) Effect of lining canals on supplies.—I hLave partially treated tho subject of this
question in my reply to question 59 (Paragraph 3337). I have shown that scepage will bo saved.  This
saving would be practically the samein summerasin winter. 1 would also point out that a lined canal
will carry very much more water than an unlined one of the same dimensions,

(2) I consider that the question of lining canals with cement concrete should bo very carefully investi-
gated, and I should like to sce & complete distributary lined. I only advocate tho use of cement conerete.
I do not believe in cement and sand plaster or any other lining materials, I believe that expenditure on
lining with cement concrete will be justifiable.

3341, (64) Suitability of water rates.—With the existing rates, I believe that tho water rates
charged have no effect on the cultivator’s preference for a particular crop. At present I do not consider that
any change in the ratesis called for.

Mr, A. W, M. Jessox called and examined,

3342, (Ar. Adshion.) Kennedy gauge outlets havo been installed on 14-L distributary so as to give &
discharge of 2:62 cusecs for a thousand acres of cultivable commanded arca. That is the projected allowanco
which has been fixed for the Lower Bari Doab Canal.  If there is to be a reduction, it will be for o]l outlets.
In zone A, the discharge is 262 cusces and in zono B, it i 2:26 cusees.  The critical period in the water supply
on the Lower Bari Doab Canal is {from the middle of October to the middle of April but last year it went on
to the end of April. I have forty Kennedy gauge outlets on 14-L distributary. They will probably be gradu-
ally introduced all over the canal but we cannot put them in at once all over the canal as they arc expensive.

3343. The Lower Bari Doab was opened in 1914, but there was very littlo irrigation done in 1915-16.
The canal is not yet fully developed. 'The water rate for wheat is Rs 5 and for cotton is Rs. 4. Wo aro
giving free remissions for tho first two cropg. I have no distributary in my division which is fully colonised
at present. Wo cannot do much moro until after the war as so much land has been allotted to the
military. ’

3344, The lining of the Lower Bari Doals Canal would have tho cffeet of preventing all absorption
throughout the year. We should have the water thus saved available {or cultivation ull through the
critical months. Lining would prevent water-logging., It is difficult to say what thoe percentage of water
lost through absorption amounts to. It is about twelve per cent. on the distributarics. On the Lower Bari
Doab, we generally have closures for nineteen days every month from October to April and we could iine
the canal during that time. The length of the closure depends on the water available in the rivers, In
normal years, we would be running for 3ths of the time in the rebi: the rest of the time the canal iz
closed. This year there was so much water that we lad to close down as there was no demand for it
We could not line the main canal unless we closed it. The keenest demand on the Sirkind is undoubtcdly
in the rabi. There is not much kkarf irrigation. Inthe Lower Bari Doab, 1 should suy there is very little

-difference between the kkarif and the rali. The propertion is supposed to Le sixty rabi and forty kharif,

but it will probably work out at half and half. 1If anextra scupply is wanted to raise the Lharif percentage
from forty to fifty without cnlargement, then the canal will have to be lined,  1f it i3 lined, there will Le
plenty of water to raise the Lkarif percentage. The proportion between Farif and rabi actually depends
on the supply in the rali. On the Lower Bari Doab Canal, the projected ratio is forty kharif sixty rabi,
If it is to bo changed to one Xharif and one rabi, the canal will have to be enlarged or lined. I do not
think the rali area would decrease below one half of the permissible annual iniga.tion no nmatter was
given in the kharif. I you incrcase the water in kharif, the zamindar w 1l increase his interaity,  An
increased water supply in Lkarif will have the result of increasing the Lharif provided, of course, the land
is available. The intensity is now 63} per cent. of the cultivable commanded area but it could be increased
to700r75. Allthearea commanded | by the canal will eventually come under rrigation. The cultivator
might reduce his rabi area elightly.

3345, (Mr. Roberts.) There would not be any objection from an irrigation point of view to increasing
the intensity, on the Lower Bari Doab Canal to one rali and one Llard. 1 do not sce how the canal could
be enlarged very well without remodelling the bridges.  Lirting would not require remodelling of masonary
works and the existing ones could be used with only slight alterations which would be easy cnough,  With
cement lining, it is probable that abzorption would be ne 'IJ ible and you could have a steeper Led slopc.

3346. My general impression of cotton on the Lower Lan Doab i3 viry favourable. Itisa popular crop -
and next year there will be very little deshin. Tle total arca of cotton in my division is about 50,?00 acres,
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-~ 1 have not-got the exact figures, but I think about 26,000 acresare American. I do not think one would be

" justified in estimating for an area of 120,000 acras under American cotton next year on the Lower Bari Doab.
- That would be a jump of about 40,000 acres. A lot depends on the water. You may get a large area under
- ¢otton but the question is whether it could be matured. . Will they get water in October ? They must have

water in October. - Qur experience on the Lower Bari Doab this year was that they were watering right up
to December. - It keeps off frost to some cxtent. ' The demand was very low because they had a lot of rain
in September. - S S T '

8347, As to the assistance which the Canal Department gives in the distribution of seed ; in past years

. it has been considerable, but I do not think we can keep it up indefinitely. The zilladars who distribute

seed havo their hands full and they have to leave other work undone, such as the inspections of the work

.- of patwaris, etc. They have to go round to get the cultivators to buy seed. Later on, the cultivators may

come in of their own accord and buy the sced and then there will be no trouble, but at present we have to
press it on'them. ¥rom the results this year, I think the zamindars will undoubtedly take it willingly next

-year, - We havo not got the indents in yet but I think the amount to he distributed will be very high. We

- . -can manage it for a year or two but Ido not think that the Department ought to do it for many years.

Private enterprise ought to do it.. Later on when the colony is more developed, men like lambardars and

 zaildars ought to distribute tlie seed not only of cotton but of other crops.

e L3348, T would especially lay  stress on the sale of water by bulk.  Under the Lal-Liari system, the main
.. = water course runs down one side of a rectangle of 25 acres. There are smaller branch water courses, running

down the middle of each Eilla-plot. An acre is divided into ejght kanals and one kanal kiari is the unit for
irrigation. - Tho zamindars are supposed to irrigate thie first kieri and then to close its nalka end then to
‘frrigate the next and so on. But they cut the bunds between the Ziaris so as to irrigate two at once and so

- waste water. The kal-Liari system’of irrigation docs mean extra labour but o zamendar can do it perfectly
~well. . He will not bother about it.  On the Lower Bari Doab Canal 1 tried to keep the chaks about 509 or
1600 acres with a discharge of one cusee and a half. 1f water were sold by bulk the caltivator would make

his own Eal-kiari system snd he would work out the system which paid him best. I believe an esperiment

~has been sanctioned in selling water by bulk to Surdar Jogendra Singh.

LT

' Mr. H. W. NICHOLSON, B.Sc., AMIC.E,, Executive Engineer, Sirhind Project Division, Punijab.

Exaumnep Ar Lauore, Jaxvary 7ri, 1918
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Wrillen statement.

* YL—IRRIGATION.

" 3349. (50) Ezpericnce.—~The witness, prior {o appointment to the Punjab Irtigation, served for two
' years in the Admiralty Director of Works Department, Haulbowline Dockyard, 1003—1903.
{2) On sppointment to the Punjab Irrigation in 1905, he has beén employed :—

(1) Puatialz Division, Sirkind Canal, 1906—four months.—Survey work for a projcct that never matured
but during which information was gained which later led to the conception of the present project
on which witness is engaged. ]

(2) Upper Chenab Canal, 1906-07.—Construction work on main line in three Divisions,

(3) Lower Jhelum Canal, 1907-08.—Irrigation. in bar and Fhadir tracts,

{4) Upper Jhclum Canal, 1908-12,—Construetion work of main line and torrent crossing on border
of Kashmir State and Gujrat District.

(6) Uppcr Jhelum Canal, 1912-—four months.—Personal Assistant to R. I Purves, Esq., Superintending
Engincer. . - 4

(0) Sirkind Canal, 1912-15.—Sub-Divisional Officer, Headworks, held divisional charge of Ludhisna
division three times, Rupar division twiee. Ferozepur divizion once and finally the Ludhiana

: division. Termanently Posted to the Project division. ’
(7) Project Division, Sirkind Canal.—1915 to date.
(8) The following tours have been made :—
1013, to Bengal to see Sarda Ganges Bridge under construction.
1916, to all the Headworks in the Punjab Province.
lﬁlg, to the major dais and storage reservoirs in Bombay and Madras Presidencies and Gwalioe
tate. -

(3) Gunerally it may be eaid that the witness has had most experience of design and construction

" of“irrigation works of magnitude, with experience of irrigation assessment work as Sub-Divisional Officer
: and Executive Lnginecr on two canals, tho Lower Jhelunt and Sirhind Canals.

3330, Method of approacking the question.—Witness has Lecn particularly struck by the fact, in the
working of this Department, that questions such ns the one now under consideration cannot be effectively
dealt with. The . bighly trained "and paid officers of this Department are all employed in keeping wn

enormous muachine,” consisting of subordinates and petty ofiicials, clan and in working orders ; and

& - complying with irksome rulcs of procedure, which so absorbs their energies thnt they Lave no oppertunity

left to’ take up or consider any other questions than those they are compelled to; this applies without
- exception from the lowest to tho highest Gazetted Officer.  The handling of all these questions involves the
statistical nnalysis of cuormous reasses of fizures. There is no man in the Province now, owing to'the
increase of irrigation, who can, from personal experienee, give an opinion of the cause ond effect of tle
~economic changes which are taking place. :

;- {2} Binee the witness joincd this canal he bas tuken every opportunity to colleet all the statistics that
exist in connexion with it aud sunlyso them.. Since holding charge of the Project Division, the fielkl has been
“widened,” 83" statistics, covering the broader principles of the remaining canals of the Province, have been

++ collected and amalysed, owing to the nceessity of obtaining reliable data on which te basc the design of

 thoe Sirhipd Project and trace its future development.
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3351, Statistical statements atlached.—For the question of cotton growth the following statisticat
diagrams* are attached— ) :

(2) Diagrams shewing crops grown on all major and minor canals of the Province, collectively and
individually.
(8) Diagrams shewing the ten daily supplies on the Sirhind Canal and branches.
3352, (51) Wheat versus cotton.—The crop diagrams speak for themselves as an inspection shows,
(2) In the table, Annexure I, the canals are placed in order of proportion of cotton arca to wheat arca.
The water rates charged on the canal for the two crops are given. From this it will be noticed that—

{a) The proportion is not affccted by the piteh of the water rotes. :

(B) All the inundation canals have a greater proportion of cotton than the perennial canals, except
the Western Jumna Canal and Upper Bari Doab Canals.

{c) The table, Annexure 1I, shews therelation between wheat arca compared io cotton arcason
the perennial canals and the arca of each crop cultivated per cusce of head capacity and per
cusec of mean supply.

(3) The canals aro arranged in order of proportion of cotton grown to wheat and it is at onco evident
from the table that wheat and collon are antagonistic crops, that is, as tho wheat duty increases tho cotton
duty decreases.

(4) The Sirhind Canal is put separately below, as the canal has several characteristics entirely different
from the other perennial canals.

(5) The reason for the antagonistic connexion between wheat and cotton duty, is duc to the fact, that
they both have common times for demand for water. To sow cotton, water is required at the time when
wheat wants its Iast watering and to mature cotton its last waterings are required when water is required for
sowing wheat, so that it is quite evident that cotton is cultivated at the expense of wheat, as the supply of
water is limited at these two particular periods. On the Sirhind Canal, the wheat crop matures catlicr than on
the Colony Canals and the cotton sowing time on the Sirhind Canal clashes with the wheat reaping time.

(6) It is secn that wheat is cultivated in o far greater proportion than cotton on the whole, and that
ons crop cannot be increased except at the expense of the other, under present conditions ; the question is
now what determines the balance ?

{a) Water-rates appear to have no effect ;
(b) Nature of cultivation, extension or intensive.

Cotton requires much more Iabour in cultivation and where labour is scarce or the holdings Jarger there
is less cotton grown. v

(7) On the Colony Canals, the oil is such that comparative little weeding is required, and for cotton picking
there is a fair supply of labour available, but for picking, the labour takes onc-fifth or ono quarter of the
crop, and the tendency is for the cultivators to bo disheartened to sco s0 much of their Profits go to the
picker and not cultivate as much as would otherwisc bo the case, as they cannot get the {ull profit. Tho
growth of foria, however, encourages the growth of cotton, as the toris is said to leave the land in a loose
condition so it is easily prepared for cotton.

(8) Onthe Sirhind Canal, the conditions are very dificrent; cotton is practically only grown in the
powadh tract, which may be defined roughly as the top twenty miles of all tho branches. In thistract
the land is stronger than further down the branches, and the holdings smaller.  Iiven sweepers and ckumars
hold their own land. With small holdings, tho cultivator has to work more to get his living out of
the Jand, and under such conditiong cotton i3 grown, as the profits are greater though the lahour
required is more. On this canal, the cotton neceds more weeding, and owing to local customs arrangements
for picking are not as simple as on tho Colony Canals.  On the Sichind Canals lower down, the holdings
are larger, tho ground lighter, and but little cotton is grown ; what littlo is grown is usually asa mixcd crop of
cotton and melons, sufficient for houschold use. It is said that cotton cannot be grown in this tract without
manure, which according to local custom is used for fuel to the detriment of the land.  On the Sirhind Canal,
the cultivators are a moroe or less simple people whose wants are few.  They grow their wheat as their main
crop, and in the hot weather, with all their wants supplicd, they prefer to Jead an easy life, rather than
undertake a strenuo s life in the heat.  In addition to makli, they just grow rufiicient fodder crops, chari,
mung and moth for their cattle, of which thero are many more than on the Colony Canals, and the straw
obtained from the wheat on the Sirhind Canal is less than that on the Colony Canals.  Were the cultivators in
this tract in more straitened eircumstances, they would undoubtedly have to undertake the cultivation of
more paying crops which involve more strenuous labour.

(9) Generally cotton is more sensitive Lo water-supply and insect pests, which makes it & more uncertain
crop than wheat in amount of produce, and again its market price makes the profits more uncertain, Cotton
furthermore cannot be held over by a zamindar for a better market price as it deteriorates whereas he can
store his wheat without fear of damage. 8o long as & man can cultivate suflicient wheat tfcover his houso-
Lold expenses, he will plant it in preference to cotton.  Doubtless the desire is to increase the area under
cotton but it has been shewn that to increase the arcy under cotton causes a decreas: in the arca under wheat,

(10) Tt appears, therefore, a question for consideration as to the cconomic desirability of trying to push
the cultivation of cotton in the Punjab when it involves a decrease in the arca under wheat.,  Doubtless
in other parts of India where wheat i3 not grown, the ceonomical difficulty referred to above would not hold.,

3353, (52) (a) Critical period in regard to water supply.—The critical perinds of supply for thie Punjab
Canals are the end of the cold weather before the Himalayan snows start melting and the hot weather rizo
in the rivers occur, and again in the autumn when the rivers fall.  The Jumna River has another critical
period, as the catchment in the perennial enows is so small, that the melting snow water runs off before the
tonsoon bursts, and there is frequently a shortage of supply in June.  Regarding the amount of water taken
by cotton, witness has no figures, but it is known that it requires much more water in all than the average
crop, and also requires a shorter period between stccessive wateringa, ‘

@) A diagram (Annexure NI iy attaclied shewing thie authorised supply of the Sithind Canal, main
line and the ten daily average discharges in each year, for ten years 1907—1916. The Llue intercept
<hews the discharge utilized and the red intercept the unutilized capacity of the canal, when surplus water

A srlection 0ulY Of these has Loen prinbed, X
¢ I'ublisbed inseparate voquwe of wayps aand plans,
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s éassiﬁg the Ripar 1{eadwof§5 to'the'sea. From this diagram one will be struck by the poor demand on the
Sirhind Canal during the kharif. This is due to the fact stated above that the cultivators make sufficient

or: their nieeds out of their rabi crops. ‘ : )
(3] In the early years of the canal, owing to thafact that there waslittle cotton on the canal, the annual
losure took place in April and May, as it interferred least with the nature of the cropping in force. ~On this
canal, owing to tho instability of a large superpassage on the main line which necessitated annual attention,
a closure was more necessary than on other canals; later, the safety of the work having been secured, the
closure has not -been so essential ; since 1910, only one year, 1912, has there been an April closure, and since
1912, no April-May closure has been permitted, in accordancd with No, 212 R.L of 21st February 1913, owing
-" to the desire to encourage cotton cultivation. An inspection of the crop diagrams (Annexure VII-X)* will
 * ghew it has not had much effect on the British branches, but in 1013 it shewed an effect on the Native States
"." Branches, which has since, however, passed away. . Since 1914 witness has brought to the notice
“of the ‘Administrative Officers that the Sirhind is the least efficient canal in the kharif. This is partly due

o éto the fact, that owing to the nature of the soil and favourable rainfall, the cultivators endeavour to raise

“barani crops, which accounts for the demand in September and October not requiring the available supply
in the river, in such years of favourable rainfall.

- the Sirhind Canal :—

-1 (1) It has not been customary to grow cotton in the past. ' ,
*» ~ 7 (2) In the lower reaches the soil is so light that the young plants get eut to picces owing to sandstorms.

“ow 03 (3) The soil is light and needs manure for cotton cultivation.
= {4) The cultivation in the lower reaches of the canal is extensive rather than intensive, and the cultva-
“4o ¥ tors are satisfied with the profits of their crops requiring less labour.
“ - 7 {5) That the growth of cotton is too much of a gamble for u poor man, the outturn being liable to be
. very little, owing to calamity, and the price of the produce being very uncertain, and again
it cannot be stored and has to be sold at the market price at the time.
(6) Owing to the large wheat arca, maturing early at the time of cotton sowing, agriculturists are fully
employed in harvesting and have not the opportunity to sow cotton.

3354. (53) Possibility of expansion of area under cotton by enlargement of canals.—On the Sirhind
Canal, the diagrams shew that there is scope for the increase of cotton ares, without any nced to increase
the capacity of the canal. _ '

{2) Rather than undertake the costly enlargement of a large canal system, it would be much more satis-
factory to be able to have a certain supply of the river held vp in a storage reservoir, so that the drop in
supply at the critical time in the autumn would be avoided, and a balanco of supply stored to give the canal
the requisite discharge before tho river rose naturally. It is on the principle of storage that the whole project

.on which witness.is engaged, is based. The general principle of the Project is to command and irrigate

. forty per cent. of the whole tract of land between the Sutlej and the Jumna, which is physically within
'command ; storing the necessary rabi supply in the Bhakra Rescrvoir on the Sutlej, which will hold over
12,500,000 foot acres of water, or 7,000 cusces discharge for six months. -

(3) The kkarif supply for the extensions in the river Sutlej is suflicient. In tracts, such as exist on the
Western Jumna Canal, where the percentage of irrigation at present providedis less than forty per cent.
it will be increased to that figure. ' .

(4) From the point of view of increasing the area under cotton, this Project appears to be the best
arrangement that could be devised. With the whole river Sutlej supply controlled by an immense reservoir,
the control of the supply in the canalswould be in the hands of men and not nature, so that a$ the critical
- periods the canals could run full capacity, irrespective of the natural supply in the river.

_(5) It has been shewn that the Sirhind Canal does not require any alteration fo take up a large arc*
of cotton ; to enlarge other canals to be able to carry more water at the critical periods for cotton cultivation
would be of doubtful expediency, because the increased capacity could only be utilised for such a short period,
sshen the supply in tho rivers is sufficient, and thien there would still be the dificulty of tiding over the first
and last cotton watcrings, especially in the case of American cotton. The enlarging of the canal would affect

“wheat or cotton, according to the existing customary cropping, which is governed by the principles enumerated
above, in paragraph 3233. ' i
3353, (54) (8) Imwprovement in duty of water by remodelling outlets.—This question is one which
11 s0 complicated and technical that it is not proposed to consider it. Suffico to say that there is an enormous
scope for conservation of wa*>r and increase of efficiency by regular distribution and lining of channels.  Were
distributaries concrete lined, the difficulty of keeping them in constant regime would vanish. The difficulty
}s the question of expense ; but it is maintained, for a moro eflicient scrvice & higher water rate should be
jmposed, apart {from any other considerations. Under such conditions many improvements would be permis-
-uible, which arernow cost-barred. At preseat, in the Department, every anna of cash expenditure has to be
cxactly accounted for, whereas there is little or no aceounting for the water used, and what accounting for
_water thero is, is subject to less check.  Were o rigid system of accounting for the water used, introduced,
the statistical analysis of the results would make an advance in efliciency far imere easy than leaving it to
rome fetish, To give cxact or approximate figures of tho increase of irrigated arca, due to more cfficicnt
- - distribution, is nothing more than surmise, because the object has not yet been attained.

3350, (56)- (a) Utilization of wells for irrigation of cotton in canal areas.—In most of the
inundation canal tracts it would be feasible to supplement the hot weather supply by wells for carly and
late sowings as spring lovel is generally high. At present their cotton is maturcd by the moisture of & final
heavy flooding. 'The general tendency is now, as soon as canal water is available, to dismantle a well.  Thia
shews that the canal water-rates in no way approach the market value of water to the cultivator.

(2) Taking the arca covered by the prescut Project, there aro large arcas with a high spring level, in
which tho cultivation of cotton could be dena by well irrigation and a large number of wells actually exist.

~ {8) On the map of the Sutlej Dam Project submitted for the inspection of the Committeef the horse-
- power at all the falls on the main and branch canals is shewn in vermilion. From this it will Lo seen that

N . * Fablisted insopasate velume of maps and plans
3 1 Mot printed.

"(4) The endeavours to stimulate cultivation of cotton, have been meb with the following objections on -

.
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there is over 50,000 horse-power unutilised at about cighty sites. The fact that no attempts have been
mq.de to utilise this power seems to draw attention to the backwardness of the development of the country,
With an engineering staff, many of whom have little or no mechanical training, it may be difficult to pgt
up individual power installations ; in the past, this has becn the strong argument against the development
of power from canal falls. Tt is, however, argued that if the power units were standardised, and the whole
question of power put under an independent officer, the proposition assumes quite a diﬁermt’ aspect: From
the falls, electric power would be generated to supply water from tube wells, At the same {ime powér would
be used for eotton ginning and pressing, corn grinding, oil seed crushing, ete, ’ ’

(4) In cases \'vhere spring level was so low as to make pumping an impossibility, there would be no need
to,'deve]op electric power, but simply utilise the power at site by shaft and belt transmission. VWitness
believes that development along these lines would improve the economie conditions of the tracts effected, ns
the cultivator and his cattle would have more time to devote to the cultivation of the soil, instead of Le’inn
employed in purely mechanical work. A consideration of other canal tracts would reveal similar conditious.

(5) One other condition here deserves consideration, that is, in ensuring the oil, which has been diqcovored.
in the north of the Province, shall be devoted to the economic development of the Province, and m;t to the
“piling up of a fortune for a capitalist. There are many tracts where, with a cheap liquid fI;el supply, tube
wells would revolutionise their cconomie condition, making availalle for cultivation of hicher qualit'r’cmps
such as cotton, the labour whicl otherwise is expended in raising the water required for cuTti\'axtion. ’

3357. (56) (¢) Tube wells.—Witness has sunk four tube wells, but not for irrigation purposes, and he is
convinced that their future is but little appreeiated and that their use is not being  developed éumcientlav
rapidly. 7 ’

3358. (56) (d) Conmstruction of weirs—The construction of weirs on rivers, that have already had
their critical period supplies utiliscd in canals further up, scems to offer small but little advantage in develo )inr;
cotton ; the whole question is one of supply in the * cotton rersus wheat ” eritical periods, and this'can E)nlo'
be avoided by either supplementing the river supply by well irrigation or storage of flood waters in the lu']ls}.

3359. (58) Cropping.—Witness has obtained the following figures, by enquiry, as applying to the
Ludhiana District. A holding of 100 acres would be given to sub-tenants at a rafe of twenty :?cres ‘01;
plough, and the probable cropping would under favourable condition be :— d P

1 acre sugar-cane

1 acre cotton } followed by 3 acres senji.
2 acres makli.

1 acre melons, ete.
4 acres charl, bajra, followed by 4 acres gram,
6-7 acres wheat.

1 acre sarson.

"

3360 (59-63}) Lining of canals.—Witness had been connected with this question since 1912 and
has had tq deal with the execution of such work on the Sirhind Canal. Personally he is of the opinion that
nothing will beat the American practice of a concrete lining. It has been shown to Le more than four times

- miore efficient than clay puddle, It also has the advantage that maintenance charges practically vanish

(2) The lining question divides itself into—

Lining new canals.,
Lining existing main line.
Branches.

Distributaries.

(3) In the Sutlej Dam Project, on which witness is engaged, it has been decided that the main Iine and
major branches will be constructed in the original case with a concrete lining, as much can be saved in c(;stﬂ
owing to o much smaller channel being necessery, as advantage can be taken of the decreased rugosity z;.n(i
the possibility of giving increased slope to the bed to give greater velocities, Eosy

(4) The following are typical cascs :—

Assumption.—Loss by absorption in earthern and conerete lined channels eight and two cusees per million
square feet respectively ; co-efficient of rugosity, <0223 and 015 for earthern and conercte I>ined‘ channels.
Value of one cusec mean discharge 2,000 rupees per annum, capital value of one cusec at 23 years’ u‘rchas;:'.
To construct a channel to carry 8,000 cusees concrete lined, instead of an earthern channel of tlxc"salr)xme slo' c
is sound financially from the value of the water saved, on the above assumption, if the cost of linixi is Rs %8
per hundred square feet. To construct a lined channel to carry 2,770 cusecs in place of o unlinedgo;le u.'ith
& slope of one in 6,666, is similarly financially sound, if the cost of lining is Rs. 33 ¢r Rs. 63 accordin rto
whether the slope i3 increased to one in 5,000 or one in 4,000, K o B

(3) To give the cost of lining of canals in terms of acreage irrigated is difficult, as the assumptions would
l{e 0 many. To save one cusec mean discharge involves interest charges of 2,000 rupees per annun; it the
lining be done at the rates given alove. At Rs. 30 per hundred square fect, for lining, the intcrest ('-halr (‘;
would be from Rs. 1,500 to Ra. 1,000 per annum, as one cusee mean discharge per annum in a distriimbfr
may give anything from 300 to over 500 acres of crop (the amount of cotton in this would vary ‘accordinz
::agre-ri:;xex:glmmguestmn) a.n(? this js well Lelow the value of & cusee mean dxsch:}rge in distributaries from

(6) In carrying out improved mcthods of ifrization involving higher eapita -ncdi iti i
to establish the financial roundness according to the existing Codi P.?zlr.‘s, as]tllfcx{csz?é :ohrirxx:_’ylxtnlt;JggZ}iﬁ?i“
which are not permitted to Le taken into consideration, but which nevertheless cconomically (/:ﬂtif-'t 'I"lgc;
tendencyc I'Ls to consider the matter from too parochial a view and not on broad lines. o ‘

(7} Closures are practically impossible. A case of the lining of the Patiala Feede irhi '
has risen in the Sutlej Project ; its capacity at the head has to be increased from 31(%]:; gf()}r}(;ccs:z}cl:;d C.:)m)'.l
mately and it has been found financially and executively more sound to build ,a.n cntirZI nm;" Ii}ze(rl?p;a Xli
alongside, and then silt up the old channel and sell the land. This is a bold procedure ybu;, the pro x;:l
finally edopted. The lining of the Main Lino of the Sirhind Canal will be mads feasible x'zftcr the cIr;mIt):)uc
tion of the Bhakra Rescrveir.  Closures will be possille, as during the closure period, the water inat(;arl i
being lost down the river, will be stored in the reservoir and utilised later, by runninZ; the can:;l’full xupp(l)y
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by adding the stored water to the normal river supply, which would otherwise bo only half the capacity of
thecansl.. By this means, the same quantity of water will be able to pass down the canal and yet two months
- or;more clogure will be passible. “The lining will be of cement concrete slabs.  With an efficient lining the
+difficulties from the waterlogging due to the canal would vanish. Waterlogging is almost entirely due to
“percolation from the 'main channels and but very slightly due to irrigation on the fields.

.. {(8) The'question of the expenditure that-would be justified on lining, as preventing waterlogging, is
one of those advantauges for which no monetary value can bo definitely fixed ; it is not only the damage
caused fo land, but'the economie loss due to the death and degeneration of the inhabitants of the affected
tract,"No one, so far as known, has enunciated the capital value to the state of a normal household. Even
in the case of a cusce of water, no aceepted estimate has been made of the value to the State of a cusec of

| water in & water-course, The water-rato is a very small portion of the value which accrues to the state, but .

this is a point, which is more often than not, left out of consideration. In the Sutlej Dam Project, the total
" saving in losses, owing to lining, when full supply is running, will be of the order of 1,500 cusecs. The amount
saved in the two crops will be roughly proportional to the discharges run. It has been shewn above that the
" ;. expenditure i3 justified. : _
T 3361, (64) Sultability of water rates.—It has been shewn earlier that water rates have no effect
““on the proportion of wheat to cotton ; generally speaking, it may be said that canal water rates are such a
- small proportion of the costs of tho production of the erop, that the cultivators give little consideration to
*‘water rates.  When trouble has occurred over the raising of water-rates in the past, it has been at the incentive
_.of political discontents. As an example, when the schedule for water-rates for sugarcane on the Upper Bari
Doab  Canal was to be changed in about 1906, the proposal was abandoned on grounds of political
inexpediency, ~ ' ‘

ey {2) When the upper distributaries of the Sirhind Canal were converted from perennial into Lharif ones,

* the cultivators continued to grow sugarcane, getting water for half the year, and yet they continued to pay
the full water-rate for the year of Ra. 7-8-0, which was raised to Rs. 12 per acre in 1904, and no complaint
- .. 'was made, shewing the littls consideration given to the watcr-rate.
¢ 74 (3) The fair value of canal water-rate would be such, that in a tract where well irrigation is permissible,
" the cultivator would consider whether it were cheaper for him to work his well or take canal water. At present,
‘- on that basis of argument, the water rates are only 20 or 25 per cent. of what would Le permissible.
L (4) Witness is strongly of the opinion that higher rates should be charged and better service given.  Irriga-
..~ tion could then be cxtended into famine stricken and precarious inhabited tracts, in preference to irrigating
' desert tracts, which have to be cultivated by people transplanted from their homes, simply on account of the
‘question of the pitch of water-rates, making the latter alternative financially more remunerative. Surely
‘the men would prefer to pay a fair rate for water and get it at their homes than have to go to a barren tract
and get it at & nominal rate. . (
s () Further, witneas considers, the water-rates are too low for the following reason. The waters of the
=z . ‘Punjab rivers belong to the Government, that is, to the people, as Government is supposed to be the repre-
" * sentative of the interests of the people. Water is & marketable commodity ; the inhabitants of some tracts
.. are prohibited by physical conditions from being able to utilise the water ; if-the water is sold to inhabitants
" of physically favourably situated tracts at s nominzal rate below the market value, the inhabitants of the
 other tracts are losing their share of the benefits, as they are beneficiaries of the (Government, who represent
..their interests. The result is, for the administration of the Province, owing to the canal water-rates providing
a smaller proportion of tho revenue than they should, the remaining revenuo has to be raised by some general
taxation over the wholo Province and falls on those who cannot benefit from irrigation ; whercas if the water-
- rates were nearer the market value, thero would be no need to raise extra taxation from both classes. Or
_“inversely, if the same amount of taxation with higher water-rates was levied, there would be more money
gt the disposal of the community for improvements which are sorely needed.
78362. Summary.—{a) Witness is of the opinion that, in endeavouring to increase cotton cultivation,
- :“due caution should. be taken to see that it is not done at the expense of wheat, an essential. More especially
" Amecrican cotton, which appears to effect the wheat area more than deshi cotton.
" {b) There is no doubt that the Sirhind Canal, from a point of view of water available, offers & large scope
for the dovelopment of cotton. In the upper portion of the Sirhind Canal tract, there are large areas in which
- the proximity of sub-soil water to natural surface offer the conditions said to bo the most suitable for American
cotton. If in addition to wheat, barley be included as a cereal equivalent to wheat, the Sirhind Canal comes
far above 24 : 1 in the proportion of wheat to cotton. Yet on the Sirhind Canal the wheat water-rate is the
highest in the Province. o .
"+ (c) Witness is of opinion that there is & large scope for the utilization of thepower of canal falls in the
"+ upper reaches of the Sirhind and other canals to work tube wells. The power units to be standardised for
.. the province and the whole worked as an organization and not by the local canal officers.
245 (d) That the putting of an oil fuel produced in the Province on the market at a cheap rate would cause
" an enormous development of cultivation by pump irrigation.
71" {e) That in preferenco to increasing the capacities of existing canals, it would be preferable to spend
- eapital on storage works, so 23 to work the existing channels more effectively. With an increase in
- the efficiency in distribution and use of water that may reasonably be expected, witness is of opinion that
. i+ the capacities of the Doab Canals, where extensions are not possible, are generally sufficient, especially if
lining -work is undertaken. - :
s “(f) That tho Sutlej Dam Project will give at least 1} million acres of irrigated cropas, a large portion of
- “which will be in the Western Jumna Canal tract, that does the greatest proportion of cotton of any canal.
.17 {g) There is greab scopo for the Agricultural Department to study the question of cotton cunltivation

~ " on the Sirhind Canal and stimulate the cultivators by example. Se fer, the Sithind Canal tract appears to
© - have been left out in the cold by tho Agricultural Department, perhaps partly because such a large portion

of the srea is in Native States. Sinco 1912 witness has never seen or heard of any action of the
- Agricultural Department in the tract. In tho Faridkot State model farm, witness has secen the only
“.-Americsn cotton on this canal.  The land thero is light and it appears that it can carry American cotton
el righto o ~
T osvo0s () Steps taken to stabilize the price of cotton would probably increase the arca as the cultivators would
" feel there was not so much danger of not getting o normal profit. T
% (1) To encoursge the growth of coiton, the utilizing of power at canal fells (item ¢) for coiton ginning
" wonld stimulate the growth as it would make the Landling of the produce locally more efficient,

: »
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() That to have any usciul effect the efforts of the various departments need far more co-ordination

than exists at present, and o wider economic view should he t

which so often prevails.

Axyexure 1.

Stalement showing proportion of cotfon area {o wheat on the canals in the Pungjob.

aken in place of the narrow departmental view

Name of Canal.

Major Canals
Minor Canals

Perennial Canals.

Western Jumna Canal .
Upper Bari Doab Canal .
Lower Chenab Canal

Lower Jhelum Canal .

Sirhind Canal (Native States)

Sirhind Canal (British)

Inundation Canals supplied by weir.

Sidhnai Canal . .

True Inundation Canals.

Upper Sutlej Canal .
Indus Inandation
Shahpur (Imperial)
Chenab Inundation Canal

Muzaffargarh Inundation Canal

Lower Sutlej Canal

Shahpur (Provincial)

Ghaggar (Contribution) .
-Ghaggar Inundation (Imperial)

WHEAT. CotToN, \
i
T - T E— Proportinn.
N 1 wheat to
Acres, Rate, | Acres. Rate. ‘ cotton.
I |
) | | i
Rs. a. p. | Rs. A, p. i
2,500,000 | ... [ 750,000 . L33t
320,000 | ... i 68,000 P 47tal
! k i
| ‘ |
200,000 4 0 0! 180,000, 4 0 0] Iltol,
230,000 312 6! 170,000 212 5, ldtol.
. | 980,000 4 4 0 200,000 4 4 0! 49tol.
. :lzsg,goo 312 0] 45,000 312 0 8510 1.
. 50,300 ¢l 25000 68tol,
290,300 s 402' 12,000 } t 00 {‘.’4-2'(11 1.
90,000 35 0, 34000, 3 5 0 2.7 to 1.
| '
540001 1 0 o[ 28000 1 8 0, 1940l
45000 0 8 0O 24,000 100 19 to ]
. 16,000 28 0 5000 2 8 0 32tol
L 64,000 014 0 20,000 112 ¢ 32t 1
145,000 012 0 35000 1 80 41tol
.. 96,000 04 0 20,000 112 o 48101
.1 5,000 28 0 1,000 28 ¢ Stol
- 500 28 0" 100 2 8 0 Gtol
. 2,500 2800 N .
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.
i ’ Mr. H. W. Nicnorsox called and examined.
v L 3363, (Mr. Ashton.) From o financial point of view, considering returns on capital cost of a canal only,
: ﬁ L the more intensive the cgltivzztiop the ‘bcttcr the financial return.  But from an economic point of view the
; S - larger the area over which the irrigetion is spread the better.
§ E < 3364, The Hissar District is the most liable to famine of any District in the province.
; ) R 3365. There would be no advantage in enlarging the Sirhind canal to carry incrcased Lharif supplics
; g as en inspection of the diagrams submitted with. my written evidence shows that the existing capacity is
Rty ’ e = seldom fully utilized in the Marif. On the average of ten years, the mean supply utilized in the kharif is
g= - 2 < @ T i Iy = only +51 of 'the.ma.xxmum. The people 111.3,110 all the money they \x:amt out of rabi iirigation and do not care
§ 'g T fé about working in the hot season when their needs are already supplied.
. : A E 3366. The effect of lining canals would be to increase the area cropped in proportion fo the amount of
8 . i water saved to that now utilized, By lining canals s proposed in the Sutlej Dam Iroject, ahsorption is
£ g & 5 ey ] et 0 o " reduced to the minitum possible and figures are given in my written evidence which shew that it is financially
® = EE £ sound. If existing canals were lined, their capacity would Le in excess of what is required. It is therefore
g g =4 ’ much more cconomical to line & canal when it is constructed than later, after it has heen completed asa
~ 3 3 = normal carthen chanuel, with o section in excess of what is required when lined.  In the Lharif scason, lining
%’ LR : — S R S 2 would tell at the critical periods of supply which ave at the beginning and end of the tharif seoson.  On the
2 4 e 2 2 = & = = * g Sirhind Canal, tlie most critical period is September and October, if there are no late rains, if there are lato
S| E 'E"& = A raing, then the critical period does not occur.  As to whether the lining of canals is economicelly sound and
= g @ E paying, & great deal depends on the water rates you levy.
S = :
§ & = = = = - s 3367. 1 am o strong advocate of higher water rates. I suluit two divgrams (Annexures I and 11) shewing
g ety & 2 & S -~ B C I B the water rates per acre and the price of wheat and cotton per maund for the Sirhind Canal for a forty-year
8, . ‘ég g z period.  They show that the water rate per acre has not increased to keep pace with the increased price of
= g |0 - s g the produce. The piteh of the water rates does not appear to have any cffect on the cultivators’ preference
© = © 5 El for any particular crop. The cultivator frequently deliberately submits himsell to a fine of double water
§ 3 - e g el § 2 = i .;::q rate for taking woter in an unauthorized manner and is quite pleased to do so as the rates are so Jight.
by ‘ot =e
- % E "§’§: = B - - :§3 3368, Cenal water on the Sirhind Conal can be conserved by utili'/.in'a_f thie sub-soil water by means of
e =g celd pumps,  1he upper reach of the Sivhind Canal provides an idecl condition for utilizing the power ot the falls
NS R N T S . N . Tl for working pumps.  As regards the utilization of the power of canal falls, the difliculty in the past has been
— '§ . - - - - - ~ Yo7z that it was’tried snd then worked by men who had no mechanical experience and the result was unsatisfactory
§ o ; g & 8 8 s s 2 |z EE' and the scheme hn,;s therclfor? blccn iox}demncd unj;lsi‘ll_x,'.5 'fholqu'ostifm Ix:]‘.s not lic;fxlly bo}on taken up seriously
had =B - 1 = 0 ® o - B i > past. ] i v evenue o sirhind Canal is obtained fron c 'y ills
g < EZ } o 2 a 2 ® 3 ggé H;;Iluull)) :'tt m(j;:; Uotrttxl(ii lf:)l:, 10 whole revenu the Sirhind Canal is obitasined from the country {flour mills
ad -
;2;‘ 3 T | g o g © 2 = | - _8““; —8 - é‘gi “ 3369. (Mr. Iobcris) Tdo not suy that cotion is an unsafe crop on the Sirhind Canal but what [ do ray
2 : £ L8 3 s § 2 = SEE is that the people do not go.in for it.  There is enormous scope for the development of cottva on the Sirhind
ol it % 2 g @ S 2l g M| g 8 g 2 o ° [=EF Canal as the water is available but not being used. The preference of the cultivetor for wheat is probally
Sl1d, 3 i - -+ - A « - - 'g'é"; due to the fact that hc finds cotton unreliable as compared with wheat for profits and because Lie has not {o
2 - ' I cog work in the l.xot weather to cultivate wheat.  Cotton would be sown at t_lw end of March or daring April and
2l a8 ‘; ’ § = § ® g © g © g ° § o ;gg thus the sowing of cotton clashes with the harvesting of wheat.  Therc is no doubt that flleH.(J\\'ng of cotton
e lu 2 2 o S w S 2 a 3 - S o« lzzs clashes with the lmrvcstmg of “'hmt.wlf'lt could Le sown later, t‘hcn it would nolj‘('lash. “.Um ;}gncul(uml
TR = § 3 ; 2 % - ) = 2l Department has done nothing on the Sirhind Canal. 1 have been five years on the Canal, There isno doub'tv
= =~ - - @ Lo e T that there is svope for the development of cotton cultivation. Little can be done by arguing with the culti-
- Zeh vators, So far as the canal is concerned, no changes are required to cause cotton cultivation to bo deve]opcd.
2 &y B § S § i3 § E 2 :‘f The first year of the war 1 tried to get the :am'z'ndars to put dou:n cotton but they replicd that they lost in
2 -.S'g':‘g_: s 5 s : - e the previous year as its price fell so low. I pointed out that owing to the war the prico was hound to rize
< <% 3 i §§5 but they considered themselves wiser and did not sow much.
% ‘ " i T TN TN | P < —E%g 3370, (’Jlr._ Wudia.) 1f a certainty of sclling price cuult_l be' gua.rant‘oud, i.!, '\vox}IId !)c @ grpu.t incc-xlxtiv:\. to
| & 2 a 3 2 g = Z |=2%£3 cotton cultivation. ’Ib could be arranged by some organization or lerge financial firm which coule :zf.ord
- K] e c3 = o - e | O2F to balance one year's losses against another year’s gains. In the early days of the Lowcer Jhelum Canal
% 3 2t the firms contracted with the zamindars for their wheat at the time of sowing; thiey were thuscertain of
= g ’ — ggg their price. This might be done in the case of cotton.
2 : o E : E :% E {:’,‘ E izi 8371 (Mr. Hederson.) Asregards the prospects of cutton on the extension of irrigation under the Sutlej
21 =2 3 o o~ = ol |, ] of |23 Dem Project into Bikener, there is excellent soil in the northern part of Bikaner. It would probably be
sl = i £75 much the same soil &5 in Sind. . .
3 — :T;‘Z' 3372, The Sutle] Dem Project is more or less of o protective nature s the Sichind Cansl wes when built
: v . N . . . . %3: but the latter pays eleven per cent. The gross commanded area which will be opened up under the project
ié‘ﬁ is 8,500,000 acres out of which not less than forty per cent. would be irrigated annually,
. . . . . 28 )
B = E; 3373, There is a very big scope for cotton. The only question is, is it dexirad to develap cotton al the
féi-“ expense of wheat ? When ploughing for cotton is going on, wheat takes its last watering und cotton fakes
: ) y : - 582 its lust watering when wheat takes its first watering.
o ok
. . . » % ;’;‘é} 4474, . The later the sowing of cotton iy delayed, the more t‘ruublc there \'.u'.J_lcl. bfz fronn the santdstorms
=3 = ] E‘é-: in the lower resches of the cannd, U is one of' the argum«;n(.s azainst cotton that, if it is rown lote, !i;f- rmall
= - = . b &= ;9; plants are cut to picces by sendstorms, 1t will take some time for the sendstorms 1o Le Jessened by inercased s
8 g - - 4 R Rl cultivation binding down thie sand but there will undoubtedly be s :low and continuons effect in that
é c;: ] g p=t -3 5’.-3@ direction produced by the extension of irrigation.  When there is o low demand, distributaries cin only
<4 ‘§ ] 3 2 ;‘3; E-‘E: Le run with o low supply owing to water-courses being closed, Thet means that men who might want to grm's‘
; ) é = e 5 = = j;s'.% cotton on land that is not commanded with a low supply in the distrilbutary ere precluded from cultivating it
2 = E ) ';Q 5 g ’TS: I have discm‘pred in t!:(- tield tlh‘is diﬂi&;ulty of low supply in the kharif making it impozsible to irrigate Jands
ﬁ % 2 '2 = - Eéé‘- which are irrigated without difficulty in full supply. :
% § E 5 z _g Foo * 3375, 1 am strengly in favour of an exten-ien of the work of the Agricultural Department cxpecially in
’ B = ] = 0 = connexion with agricultural machinery. . ,
) ‘ L2 -
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" VI.—IRRIGATION.

R ~3376. (50) Experience.—1 am -a Superintending Fngineer of the Irrvigation PBranch, Public Works
~Department, of 23 years service, out of which eleven years were on revenue work on running canals, 9}
. years on purely construction work, end 2} ycars on furlough,

“1700 8377, (61) Wheat wversus cotton.—Cultivators most decidedly prefer wheat {o cotton as an irrigated
- erop,- The staternent (Annexure I} attached points fo the general popularity of wheat in all types of villages,
- "Annexure 11 also shows that, in the Circle a8 a whole, the area sown with wheat is roughly four times thyt
- under cotton. The reasons for this preference are probably as follows i~ :

(f) Wheat is much less liable than ¢otton to damage by insect pests. :

{#7) It is the staple food crop of the Punjab, and provides also good cattle food in the way “of Bhusa,

{f17) /The market is much more certain and stable than for cotton. ‘ '

{ir) Wheat isless troublesome and involves less labour in gathering.  Such labour as is required extends
over & short period, and is called for when the season is cool. Irom the custom of payment
in kind, it is casy to obtain labour, and communitics not amply provided with labour are less
dependent upon ouiside assistance than in the case of cotton.

‘ 3378, (52) (a) Critical period in regard to water supply.—The period of greatest demand for

“water is in September and October.  In October, the second watering is given to lorie and the first watering
to wheat. Also the final watering of Americen cotton arrives at a time when the demand for foria sowings
in the event of an unfavourable monsoon is very keen.  March isalso a critical period when wheat is getting
its final watering upon the timeliness of whiclh the outturn depends. Since the extension to this canal of
rotational closures during rabi, it has become more difficult than formerly to meet the demand during this
critical period, which affects all canals alike, and occurs when the available supply in the river is still low.

"(2) In the casoe of deski cotton requiring its first watering in the latter part of April and in May,
the demand for cotton would not be felt until after the critical period for wheat. But, in tho case of American
cotton, the two demands would assuredly coincide and greatly affect the area of such cotton that would be
sown.

3379. (52) (b) Watering of cotton.—Failing assistanico by rain, American cotion fown in'March is
given g fivo-inch depth of water for sowing, a four-inch watering in May, and thereafter four waterings

of three inches cach ab approximately equal intervals, the last being given in October. Deshi cotton sown .«

in April or May is given a five-inch watering at sowing, a four-inch watering about one month later, and,
thereafter, three waterings of three inches each ot about equal intervals. Apart from rain American cotton
requires a total depth of about 21 inches, and deshi about three inches less,

3380. (52) (c) Btatistics.—The average monthly discharges and the average monthly areas of each
crop irrigated by the Northern Branch, Lower Jhelum Canal (excluding the Sulki Bronch}, are given in
Annexure I attached. Those for charnels on the Southern Branch are given in Annesures I and 1V.

(2) The average daily supply on the Northern Branch during each month may be expressed as a percent-
age of the maximum carrying capacity, viz., 1,400 cusces. These percentages are as below :—

-

Khanf. Rabi.

- Aprile . . . . . . 66 QOctober . . . N . . 93
-~ May . . . . . . 80 .| November . . . . . 83
“:June . . N . 66 Docember . . . . . T4
July o e . . . . 7 January . . . . . 47
August . . . . . . 63 February . . . . . 76
September . . . . . 2 March . . . . . .6

Average for kkarif . =73 Average for rabi « =73 Per cent,

. Averago for the whole year . =174 Per cent. of
: maximum
. capacity,

3381, (53) (a) Possibility of expansion of area uader cotion by enlargemeat of canals.—During the
kkarif, the supply in the rivers is sufficient for a large expansion of the arcas irrigated.  No ealargement
of the Lower Jhelum Canal is necessary a$ present, as the average supply required in the Lharf is only about
T3 per cent. of the maximum earrying capacity of the canal.  Thus the capacity of the Lower Jhielum Canal
Ling not yet beon fully utilized in the kharif. There is thus room for an cxpansion of cotton without enlarging
the canal,  But if there was » largo expansion of cotton cultivation, thero would probably be a decrease in
the area of wheat cultivation as the caltivators, having expended more energy and land on cotion, would
have so much the less energy and land for wheat.

' (2) At present tho proportion of kkarif to rabi on the Lower Jhelum Canal as allowed aud calculated
for is 1 to 2, If it ever became necessary to restrict the rabi supply to the Lower dhelum Canal so as to
utilize it elsewhere {on the Lower Bari Doab Canal, for instance}, it would be necessary to alter the propor-
tion of kharif to rabito'l to L. To do thiy, it would be necessary to enlargze the canal by fifty per cent.  This
was recently estimated to cost 35 lakhs of rupees.  But the cost of enlarging would then be properly debit-
abla to the Lower Bari Doab Canal. This canal itself could not afiord to pay the cost of enlarging as it would
gain nothing, In fect it would be a dead Yoss financially for the average rabi crop rate on the Lower Jhelum
Canal is greater than the average kharif crop rate. [Vide also paragraph 3339 (3)}.

3382, (54) (a)} Improvement in duty of water by remocdelling of outlets.—On the Lower Jhelum
Coanal, the distribhution of the supply between the upper and lower outlets on the distributaries is already
equalised and there is practically no reom for improvements of the duty of water. It hasalready heen decided
to instal Kenuedy gauge outlets on al!l the distributaries of this canal.
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3383. (55) Fluctuations in river supplies and their effects.—The rivers increase gradually in the
spring and decrease gradually in the autumn. The attached rise and fall diagram (Annexure V)*
illustrates this. )

3384, (56) (a) Utilization of wells for irrigation of cotton in canal areas.—It is only on inundation
canals that cotton is sown on well waterings until canalwater is available, and that it is matured after the
supply of canal water has ceased. 1In the whole of the tract irrigated by the Shahpur inundation canals, o
combination of irrigation from wells and canals would be quite feasible, as wells exist over the whole
tract, In bar (upland)land, wells are deficient in number, brackish and too deep for cheapness in working.
The kkadir (lovland) lands are much better off in all these respects ; wells are more numecrous with sweeter
water and less depth. But this land is generally owned by “the original jangli inhabitants who are not
likely to cultivate cotton at the expense of their cattle or in place of less troublesome and laborious crops
such as wheat and fodder crops. ’

3385. (56) (d) and (e) Construction of weirs versus construction of wells.—The only scope for improve-
ment on this canal so as to obviate the use of wells would be in completing the Shinhpur Branch of this canal
and so do away with all the inundation canals in the Shahpur district.  "The tract irrigated by these inunds.-
tion canals would then get much earlier and better supplics in spring snd much later and better supplies in
autumm. No help from wells would then be required for cotton. American cotion could probably then
be introduced with great success in this tract, At present it grows practically only deshi cotton.  Unfor-
tunately the owners of the private inundation canals in the Shahpur district have strenuously opposed the

- supersession of their own canals by irrigation {rom the proposed Shahipur Branchi, 1 they could be induced

to agree to the Shahpur Branch being completed and to its taking up the irrigation of the tracts now watered
by their private canals, there would certainly he scope for o large increase of Serican cotton in this tract.
This Shahpur Branch is practically already completed, but cannot be brought into use owing to the atlitude
of the owners of these few private canals.  To complote the Shahpur Branch and to irrigate from it the whole
tract of the inundation canals would cost a comparatively small sum.

3386. (58) Cropping and causes affecting it.—Anucxure I gives o rough estimate of the aveiage area
of each crop grown on a holding of 100 acres. The figures in italies give the percentages in terms of the
holding or culturable land ; the other figures below these exhibit the areas sown as percentages of the total
area actually cultivated in-the whole year. .

(2) Four groups are given. The first group contains three large villages owned by janglis.  The land
is good upland and the owners are more afiluent and enterprising then the inliabitants of group 1V villages
which lie in &hadir land where the soil is poorer and the inhabitants sre more conscrvative.  Ciroup 1I contains
five typical villages where the land is held on horse breeding conditions.  Group 11 contains four villages
allotted to civil grantees who are, as in the borse breeding chals, direct tenants of Government but are freo
from the obligations imposed upon horse breeding tenants.

{3) It is very difficult {o say Low the arcas of Annexurc [ would be affected by the water supply, the
necessity for growing a fodder crop, and of preserving suitable rotations of crops, for the reason thut condi-
tions have in any particular village remained apprecizbly constant.  Asregards water supply, however, a
change in conditions arose with the extension, during rali 1916-17, of the principlo of rotational closures,
It was to be expected that tho effect of this change would be to reduce the area of rabi crop and increase
that of kharif. No such diminution of the rabi area was, as & matter of fact observable last rabi ; bus this
may be due to the fact that cultivators were slow to realise the change, which did not come into effeet until
the greater part of the 7abi crops had been sown. Nor Las there Leen any appreciable incrcase in kharif
sowings, and the demand during Akarif was invariably much less than the maximum capacity of channels.
The effects of the other two factors cannot be stated, as the conditions in any particular case have been invari-
able.

3387. (64) Suitability of water rates.—The water rates charged have no appreciable effect on
the cultivator’s preference for a particular crop. The clicf crops sown are wheat, loria and cotton and the
rates in force are light in proportion to the profits derived, Near large towns, where there is a rcady market,
cultivators do not consider the rates, Lut in junglo areas they perhaps do, to some extent. The high ratee

-on sugarcane, tiz, R 10 per acre certainly keeps down the amount of sugarcane grown.

(2) Some minor changes in the water rates are required to prevent fraud, and to remedy certain defects
whereby patwa-is and cultiv. tors are cnabled to take advantage of existing rules.  An instance nmay be given
in the cage of melonsand coltou sown together : by therules in force only melons aro charged, although cotton
is given water long after the melons have been gathered.  This rulo would appear to favour cotton sowingy
unduly. Similer instances might be quoted.

(3) It is not thought, however, that such minor changes as arc indicated as desirable, would, if Lrought
into force, have any appreciable c¢ffect upon the popularity or otherwise of any particular crop.

3388. (49) Effect of tenure of land.—On the Lower Jhelum Canal thero are Lroadly speaking only
two kinds of tenure on waich lands wre Lield, viz :(— ’ :

(/) In new villages, i.e,, i colony land, where the cultivator is o tenant of Government.
(ir) In old villages, where land is owned by the original jargli inhabitants.

(2) 1In (4), in the majority of casex, land is held under horsc-breeding eonditions, and the primary duiy
of the cultivator i3 to provide for Lis stock.  In s few cases, however, the cultivetors are civil grantecs who
are under no such restrictions w3 to the choive of «rops.  In Annesuro I, the second set of higures shows
the average performance of five typical horse-breeding ehaks ¢ while the third set gives the performanceo of
four civil grantec chaks.  As regards cotton sowings it will be notieed that the percentage eown is greater
in the case of the former than in the latter ckaks.  This may Le held to indicate that the land granted under
Liorse-breeding conditions iy allotted on a generous scale, which allows of the cultivation of profitable crops
not directly connceted with horse-breeding,  The fizures for foria and wheat besr out this conclusion, The
higher figure fur cotton in the case of Lorse-breeding colonists may bLe attributed to the fact that they are,
generally speaking, Letter cultivatorsand better off than the civil grantees, who nre not usually of the zamindari
classes, ’ .

(3) In old villazzes, thie jangli inhabitants invariably keep lergo herds of cattle, and their chief concern
is to provide fodder for theze.  They are not generally speaking aflfuent, nor are they good cultivators. They
are uot so well provided with muzarias or tenants as the colony villages and for this reason, and from a
certain characteristic love of cose and luck of enterprise, they are disinclined to grow crops, such as cotton,

¢ Publislhed in sepaiate volulie of mags and plans, ,
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‘which ‘require attention and lebour during the hot weather. 1t is thought that cotton is not likely to become
o popular ‘crop among them for the above reasons. In Annexure I, the first and last sets of figures show

- “the performance of two groups of jangli villages. In the first group, the land is much better and the pcople

more affluent and enterprising than in the last group.

v 00 3380, (59-83) Lining of canals.—I have had no experience in regard to the lining of canals, I
: consider that water proofing of canals is impracticable on the large scale essential to its effectiveness. Experi-

-ments carried out on the Upper Bari Doab Canal about 33 years ago showed that the supply entering & canal
- :at its head could be accounted for as follows :—

. ] N Per cent.
Loss in the main line and branches . . . . . . . . . . 20
Loss in the main lino distributarics Lo . . . . . . . 6
Loss in the watercourses , . . . . o . . . .2
Loss arising from waste on the fields . . . . . . . P51
Balance actually beneficial to crops . . . . . . . . 28

Therefore, cven if we made all canals, branches and distributaries water-tight there would still be & very
considerable loss in watercourses and in wasteful irrigation in the fields. In Egypt, all the canals are practi-
cally water-tight because the Nile carries elmost no sand, but only a fine mud which formsan impervious
natural puddle lining. Yet water-logging due to bad distribution and wasteful irrigation had become so
serious that vast sums of money are being spent on drainage and pumping schemes, Thus all water-logging
is not due entircly to percolation from canals. Even though we made all our canals, branchesand distri-
hutaries water-tight, wo would probably still have to resort to drainage schemes to solve scepage problems
and the rise in the subsoil water table, as they have had to do in Egypt. ‘Thercfore I do not think any expen-
diture on lining canals would be justified only on the grounds of solving seepage problems and the rise in the
subsoil water table. , :

{2) In the Punjab, the lining of canals would not improve the supply in the summer months as there
are always moro than ample supplies in the rivers in those months. It would, of course, improve the supply
in the winter months when the river supplies are low. But we have not yet reached the stage at which it
is necessary to line canals to improve the winter supplies. The winter supply is on the average at present
sufficient for the existing canals, In cxceptionally dry yeors, there will be a shortage to some extent now

that the Triple Canals are in operation. But the Woolar Lake in Kashmir is 0 be made into a storage reser--

voir by means of & barrage at Sopar, so that the winter supply will be supplemented. -

{3} It is a practicable scheme to line new canals when they are being constructed and it has even been
proposed to line some of the new branches in the project under preparation in the Sirhind Circle, as on making

' comparative estimates, it wae found that from Rs. 40 to Rs. 50 per 100 square feet could be spent on lining

and that it would still pay because very much smaller channels would be required which would mean less
land, Jess excavation, less masonry, cte.

(4) The chicf reason why it is so difficult and so costly to line existing canals is that it is impossible to
have long enough closures to carry out the work. Work donc hurriedly in a closure generally costs double
or treble the amount it would cost if done at Jeizure. On the Lower Chenab Canal, each cultivator in the
winter months receives water only once o month. 1f the canal were closed for a month, the last man in
& chak would not receive water for two months and, in the absence of rain, his crop might be ruined.

{5) It ‘may be of interest to mention that on the Lower Chenab Canal the sums already sanctioned for

water proofing channels are—
. Rs.

(@) 1 mile of main line st Muradian . . . . . . . . . 173,000
(4) 2 miles of main line below Sagar . . . . . . . . . 2,06,000
(c) 6 miles of Jhang Branch, Upper . . . . . . . . . 4,00,000
(d) 7- miles of Xot Nikka Branch . . . . . . . . . . 2,54,000

ToraL . 10,33,000

Tho cost of lining varies from about Rs. 20 per hundred square feet for clay puddle to as much as Rs. 40
to Ra. 50 per hundred square feet Portland Cement linings. »

(6) The average annually irrigated area for the last five years on the Lower Jhelum Canal was 817,663
acre,  The total cost of the Lower Jhelum Canal (direct charges) up to end of 1916-17 was Rs, 1,535,43,447.

The cost per acre was, therefore ’:’1:13—7—:Rs 19. The cost of lining varies from Rs. 20 per 100 square
fect to from R, 40 to Rs. 50 per 100 square fect.  The total number of square feet in the beds aud side slope

“of all tho channels on the Lower JLelum Canal is approximately as follows :—

Square fect.
Main Lino . . . . . . . . . . . . . 321,83,200
Branches . . . . . . . . . . . . . 41,582,064

" Distributarics . . . . . . . . . . . . . 53,846,565

TotaL . 1,29,613,029

Taking "Rs. 30 per 100 square feet as: the crerege cost of lining, the total coet would he
Ra 127633020 %30 R 3.82.83.000
= R, 3,82,83,000.

T :
. e 38.233,00
The cost per acro of sunual irrigation would be £:22-22 - Rs. 46 per acre.
< 817,663

{7) The cnlargement of a canal could be done more easily during short closures than the lining. The
work of enlarging does not invelve the elaborate preparations necessary for the work of lining. A consider-
able amount of the work of enlarging van generally be done by means of temporary coffer dams and bunds
whereds Hnng could not Le so done.
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(8) If the size of the Lower Jhelum Canal were increased and the irrigated arca under cotton thereby
increased, there would be no addition to gross revenue, as the water-rate for cotton is the same for wheat,
vz, Rs, 3-12-0. It may be mentioned that on the Lower Jhelum Canal the average rabi water-rate nesessed
for the last ten years was, with one exception, greater than that of 2karif. (See figures below)—

Year. Kharif. Rabi, Year. Kharif, Rabi.

Rs. Rs. . i Rs.

1906-07 . . . 204 367 191112 ., . 330 3-45

1907.08 . . . 318 304 1912-13 . . . 321 346

1908.09 . . . 330 . 361 1013-14 . . 3:33 347
1909-10 . . . 333 3:58 101415 . . 3-37 347 ,

1910-11 . . . 3-38 3:56 1915-16 . . . 310 343

l

(9) But as already stated, I do not consider that we have reached the stage or are likely to reach if for
some time, at which it is necessary to line existing canals. In certain branches and small eanals where lining
is feasible at a reasonable cost and where pereolation losses are known to be great owing to a possibly
greater porosity of soil and to be causing deterioration of neighbouring lands, it would prolably be
advisable to make an impervious Iining and experiments sre being carried out at present on the Sirhind
Canal to find out whicl is the most practical and effective lining to use, The progress of these experiments
has, however, been hampered by the war.
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MINUTES OF EVIDENCE. 85

Mr. W, I Saxasrie, CLE. [Continued.

Mr. W. P. SaxesTeR, c.LE., called and examined.

3390. (Mr. Ashion.) At the beginning of April, the supply of water in the Lower Jhelum Canal is some-
times short. Towards the end of April, there is generally a very good supply. It varies in different years.
In some years, the show watcr comes down sooner than in others.  In some years, when the river has come
down early, the demand for water for rabi slackens ot the end of April.  During March, there is a keen demand
for water for wheat. After the end of Mareh, there is not so much demand for watering wheat but various
other crops begin to demand water in April. I should say that there is ample water supply available in April
to allow of & Jarge increase of area under cotton, especially towards the end of April.  The harvesting of wheat
comes on about the end of April.  Labour is very scarce and the people are hard up for labour =t the time
of wheat harvesting. The price of Jabour goes up enormously because of the shortage. There is not enough

" labour to go round. There is an ample supply of water available for the canal practically up to the end of

October. In come very dry years, the Tiver begins to drop towards the end of October but, in most years,
there is an ample supply right up to the end of the month. Thero is room for expansion without enlerging
the caral.  We could, on the Lower Jhelum Canal, run a larger supply all through the kharif than we do ot
present but there is no demand for it, The demand is not up to the available maximnm which the canal
can carry.  We could not carry more than a couple of hundred cusces more than the present authorised full
supply. To make any apprecinble increase in the authorised full supply without running great risks wounld
probably mean remodelling the whole canal.  We are remodelling the canal and the remodelling is expected
to cost approximately twenty five lakhs, including the remodelling of the head works, The enlargement of
the canal by fifty per cent would cost forty lakhs, ¢.e., the extra cost would be fifteen lakhs, I do not think
that by enlarging the canal we should get sufficient increase in the irrigated arca to compensate for the
extra expenditure. I do not see how we would get any increase in revenue by enlarging the canal, Lecause
if we increased the Lharif ares, we should probably decrease the rali » the annual irrigation probably would
not inerease and consequently the apnual revenue would not increase.

3391. We are not irrigating all our culturable land annually.  We are working up to 75 per cent. in the
bar land and up to an average of 50 per cent, in the Zhadir 1and, i.e., 75 per cent. in crown waste land in the
Fhadir and 40 per cent. in old villoge land in the Miadir.  The bar lands are high lying lands and the kkadir
lands are the low lying lands near the rivers. I consider that there would not be any harm in increasing
the intensity of irrigation up to cent per cent. in the lar land and up to 75 to 80 per cent, in the Lhadir land,
provided we had a very cfficient system of drainage.  That would he necessary hoth for the bar and Lhadir
lands. 1 think if there were sufticient properly graded drains in the hadir lands to permit of efficient surface
drainage, they would prevent any bad waterlogging. The cost of the drains would have to Lo recovered
by an increase in tho water rates. I do not think that we would get that increase of intensity of irrigation
under present conditions, because the peoplo on the Lower Jhelum Canal are not very enterprising,  They
seem to be content with existing circumstances, and do not scem to have any ambition to increase their culti-
vated area espeeially in the villages in which there are janglis.  There are s good many of such villages on
the Lower Jhelum Canal.  The jarglis are very lazy and are content to make a bare living off their land.
They are mainly in the old village lond in the Zladir.  Some of them have got grants of land in the bar land
but they are no more enterprising than the others, )

3302, Now that the five canals are working, I do not think there will be any reduction in the rabi area
on the Lower Jhelum Canal.  This is only the second year in which the five canals have Leen worked and
there were ample supplies of water this year in rebi. Last year was a very tight year and yet the Fharif
area did not increase as we expected it to do.  There have been ample rali supplies this year, as in former
years, and so the people liave come to the conclusion that the Triple Canals are not going to make much
difference to their supplies in winter and so they are intent on putting in as much rabi as possible. The
Woollar Lake scheme, if it §s carricd out, will improve rali supplics, espeeially indry years sucl as last year,
In a year like this, we should not, of course, require the Woollar Lake water to supplement supplies. I consider
that there would be water for o considerable increase of cotton without any diminution of the rali arca. It
would probably mean an increase in the percentage of annual irrigation but T do not think there would be
eny harm in that.

3393, There are ot present no bad waterlogzed tracts on the Lower Jhelum Canal in which pumping
might be substituted for cenal water, It would Le feasible to have pumping all over the khadir lands but
it would be much more expensive than the present syetem of inundation canals supplemented Ly the ordinary
wellg which are worked by Persian wheels,  Thiere are no oil pumps or tube wells on thie Lower Jhelum Cunal
nor on the inundation canals.  Thereis practically no aren waterlogged by seepage on the Lower Jlelum Canal,

3394, The inundation canals which take off from the Jhelum river are the Shahpur Inundation Canals,
There was & scheme for linking up all these inundation canals with the Lower Jhelum Canal ; Lut it has not
been completed Leecause there wes some difliculty in coming to terms with the local owners of the privafe
canals, '

3395. I do not think the wrterproof lining of canals an cconomic proposition under present conditions.
I do not think it is necessary at present on the Lower Jholum Canal where there are no had reaches in which
there is any excessive percolation of water. '

3396. I do not cxpeet to get any incrcase in irrigation by putting in Kennedy gauge outlets.  We hopn
to improve the efficieney somewhat, that is to siy, the efliciency of the different distributaries, so that by
letting in the desizned full supply at the head of the distributary we shall make sure of the proper amount of
water reachingz the tail .

3307. If the price of cotton increases to any extent, the cultivators might Le induced to substitute cotton
for wheat. The arca under cotton is already extending considerably cvery year, chiefly due to the good
prices that they are getting for cotton.  Wheat has not heen reduced ; although the area under cotton Las
been increazed. They sre taking a little more interest in the Lharif perhaps, er clse are sulistituting cotton
for other crops. I do nof tlink that there has been much difference in the amount of water used,

3308, If the intensity were increased, it would probably bring in more revenue.  There would Le no
objection to increasing the intensity provided a considerable sum of money was spent on a very efficient
drainage. It might pay in the long run, Lut it would take rome years,  What would happen probably would
be that the percentage of profit on the canal would drop considerably for a number of years Lut would then
gradually rise to what it was Lefore.  In the end it might Lé rore than et prescat, but that would prebably
take a good many years
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=2 3309, 1 think that, in the inundation tracts, American cotfon could be introduced with success. I think
* it 'would be a good scheme to link up the inundation canals with the Lower Jhelum Canzl because we have
" already a branch in existence which would only require comparatively & small sum of money to complete.
--The people would be more likely to increase their cotton area if they got flow irrigation, instead of having to
~supplement from wells,  Wells are costly things to work.. I think personally it is fezsible to link up the
- -Government canals on the 8hahpur branch and for the present to leave the private canals to irrigate as they
... do at_present, The private canal owners would gradually be induced to come to terms. When they saw
-+ ‘the Government inundation canals getting good supplies of water in the spring and in the autumn, they would
. probably very soon come to ask for & similer supply from the Shahpur branch and would take the water on
‘ our terms, - The present system is very inefficient. Even on the Government innndation canals, we spend
“& large sum of money every yeer in meking new heads, and on silt clearing, clearing reaches in the river,
diversion-bunds and so on.. It would be a very simple matter to link the inundation cenals up with the
. Shahpur branch ond save all that expense, worry, and trouble. Another great advantage would be that
. - we shonld have much more control over the water. At present we have very little control over the water
_in these inundation canals becanse they have no proper head regulators. In times of river floods, they let
~ down more water than is desirable and in times of heavy rain they cannot be closed so that, at such times,
"-there ere floods both from rain end from the river. That tends to waterleg the country. If the canals
- wero -linked up with the Shahpur Lranch, we should have absolute control over the water and could simply
send it down when it was required by the crops and could close the canals at » moment’s notice when rain
fell.: Apart {rom the question of irrigation, it would improve the condition of the country and would be
.- a0 advantege to the welfare of the people themselves. The question of lesving out the private canals and
simply linking up the Government canels, hies not - been raised ot present, but I intend to work out a
‘scheme to see what it would cost to link up the Government cenals with the Shahpur branch and to
_.provide crossings on the private cansls. This, of course, is only in the air at present, and may not be
feagible. I have not referred it to Government. There may be political objections to it. From an
engineering point of view, it is quite feasible at a comparatively small cost and in my opinion it is desir-
able too, apart from political questions. There may be insuperable political objections to it. I could not
say exactly how much has been spent on the Shahpur branch. I should think it would be about eight
lakhs, and that it will take about eight lakhs to finish it but we might finish it for less by not providing

80. much permenent work on it to begin with. The Shahpur branch was designed to irvigate annually .

106,000 acres.  Tho present average matured arees on the inundation canals are:—

) . Acres.
. Government Inundation Canals . . . . . . . . . . 43,441
Private Canals . . . . e . . . . . . . . 32,580

Toran .{ 76,021

4
The present intensity of irrigation on the inundation canals is about fifty per cent. The present intensity
could be increased without danger of water-logging provided there was  good drainoge system. The drain-
age question is being taken up at present. We are working out schemes for eligning and grading &ll the
existing natural drainages. The present intensity varies on account of uncertain supplies in the inundation
canals : with an assured supply it would not fluctuate as it does at present. :

3400. (Mr. Roberts.) In the Lower Jhelum Colony, American cotton is growing in popularity. The
cultivators find that they are getting better prices for it and so they are gradually increasing the ares under
it. It has been increasing gradually every year and every year you will find a bigger aren under American
cotton. There aro certain reasons against American cotten replacing deshi altogether. The cultivators

" consider that deshi hes the great advantage that they can mix other crops with it and it is only the better
prices that they are getting for American cotton that is inducing them to substitute American cotton for
deshi. Probably American is a safer crop than deshi but they can mix other crops with deshi so that it does
not 50 much matter if it fails, as they still have their other crops to look to. The other crops are melons,
moth, and guara. Melons are sown with cotton and are off the ground by the end of May or a little later,
I have not heard of any caso in which another crop has been grown in the same field with American cotton.

3401 As I have said already, provided there is an efficient system of drains, there is no objection to
an increase in intensity but it means a considerable expenditure in grading, and in making the drains to start
with, and in mainteining them. Up to date we have spent very litile money on drains and it is not part
of our annual expenditore to maintain drains, so that, to increzse the intensity, you would have to contem-
plate a considerablo annual expenditure on maintaining efficient drains. I would start on drains before the
water table is raised, I would start immediately. - Drainage would kecp the table down to about thirty feet.
We con have only surface drains : we cannot have any system of deep drzins on the Lower Jhelum canal
khadir tracts becauso of the flat slope of the country. Drains would allow the flood water to run off quickly
snd sl waste water from breaches in water courses, breaches in distributaries, as well as Leavy rain water,
would flow off very quickly, and thers would be no  standing water anywhere in the khadir tracts as st
present.  After heavy rain you see sheets of water all over the country. Of course, on small distributaries
and on minory, there are » certain number of Lreaches every month. The canal cannct be mads absolutely
breach proof.  We havo a project for a complete system of drainage. It was worked out as soon as the canal
_was made. Thodrainage channels have never been propetly demareated and properly graded and maintained
and cleared especially in the bhadir tracts. There are certain places where the water courses from inunda-
tion canals go right across drainages and obstruct them. Crossings should have been provided, such as
wqueducts or syphons.  The natural drainsge of the country has been obstrueted. Provided the natural
drainages are kept clear all over the tract, I think there would be no objection to an increase in intensity.

3402, Tho figures thet I have given in my written evidence showing the loss in the various parts of the
canal are not upto date.  They ere from experiments made in the time of Mr. Kennedy .e.; about 1890, It
is not exactly thesamenow. A larger amount than 28 per cent. now reaches the fields. 1 should say the
percentage ia more like 40 or 45 per cent. Then it puts the main loss on the maia canal, on the distribu-

- taries and on watercourses,  Of course, there isa great deal of waste in the fieldstoo, The zamindars have
-never economised water as they might have done on the Lower Jhelum Canal becouse there Las always
‘been plenty of it evenin the rabi so that they never worried about dividing the fields into plots or

a
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“ kiaris* and we have never forced them to do so to any great extent.  From this point of view, I donot
think that lining of canals would very largely prevent the rise of the water table as you would stxu have
the waste in the water courses, and in the fields. There would still be no inducement to the cultxvatm:s
to economise water by making small Liaris. The ideal size of water course which we try to work fo is
two cusecs, In some cases, we allow up to three cusces but never more than threo and never less than
one. When we have three cusee water courses, the three cusecs never flow down one branch. We
generally have two or three branches carrying onc cusec each. Up to date, the cultivators have not put
in & suflicient number of kiaris because they liave had plenty of water and they never bothered to spread
it into kiaris. . The average supply is higher in the rabi than in the Mharif ¢ if you take the average for the
whole of the rabi, it is 75 per cent. and the average for the whole of Lkarif is only 73 per cent.  Taking the
six months of 7abi and the six months of Zharif, thero is very little difference.  The proportion on the LQ\\'c'r
Jhelum is two rabi to ome kkarif; on the Lower Bari Doab it is $ths rabi to Iths bharif. 1 t_hmk it is

ractically two rabi to one kharif on the Lower Chenab. These figurcs applied before the Triple Canal
project came into effect,

3403. This year was no use at all in showing what the effect of the Triple Canal will be.  Last year was
only the first year and it was also an exceptional year, as it was exceptionally dry. So far, we have not liad
what one would call an average year with conditions such as they will be when the Triple Canals are all
working. It will probably be some years hefore we arrive at average conditions because the Lower Bari
Doab is still being developed. A shortage of water would certainly enhance the demand in kharif.
Supposing we had a series of dry years like last year. I think that the area under Zkerif would
undoubtedly increase. People would begin to realze that the rali supplies were going to be s}xorb and so
they would begin to do more kkarif. That is exactly what happened on the Upper Bari Doab ‘Camal
where the Lharif area has gradually increased as years have gone on so that now they have a proportion of

.one rabi to one Xharif on that canal, simply because there is such a shortage of water in the rabi. We could
give more water in Lharif than we are giving but there is no demand as there s plenty of water in rabi.

3404. T have not seen any signs of the cropping quality of the soil going down on the Lower Jhch{m.
On the whole, the soil all over the canal is distinetly good and thero have been no signs of any deterioration
anywhere. The cropping is very lacking in leguminous crops. Practically nothing is grown to keep the
soil in good condition. There is little scngi or shafial or clover compared with other canals. 1t scems to me
that the grants of land on the Lower Jhelum Canal were very liberal ; people got more land than they could
cultivate and the result is that they do not make full use of the land that they have. This will cure
itself as years go on and the pressure of populaton begins to make itself felt, and prices go up. The people
will then have to work barder and will cultivate more of their holdings, but as I have said, they have been
very unenterprising so far., They might do a good deal more than they actually do. 1t is not owing to
want of water that they do not do it.

3403, If the proportion between arif and rabi were much altered, 1 do not think there would be so
much difficulty on the Lower Jhelum Cinal as there would be in some other canals because we have not
about forty miles of main line, and at the cnd of it we have three big branches. We could thus run {u!l
supply in one branch and close the others down. Where there i3 o long main canal with branches taking
off, there are difficulties in the 7adi, as the supply is running at a lower level, and you caniot get water into
the higher distributaries from tho lower level.  That is particularly the caso in the Lower Bari Doab Canal
where there is a long main line. It is not such a drawback on the Lower Jhelum, whero thero are only
forty miles of main line and we have only three comparatively small distributaries taking off it. It will
he ditficult in the case of these three distributaries of course, but then they affect only a comparatively
small arca out of the total of the whole canal,

3406. As to the remodelling of the Lower Jhelum Canal, it was anticipated that there would Le a great
shortage of water in the rabi and that there would not lie enough to go round the quintuple system of canals,
1t was thought that it would be necessary to reduce the proportion of rabi irrigation on the Lower Jhelum
and increase the kharif so as to make more water svailable for other canals cspecially for the drier tracts of
and sucli as the tracts at the tail of the Lower Bari Doab Canal.  The idea was that it was more beneficial
to use water in the drier tracts rather than in the upper tracts which got more rain,  That was the original
ilea of veduciag the amount of rabi irrigation in the Lower Jhclum 50 as to make it available for other tracts.
The scheme is 'n abeyance at present and it will probably remain in abeyance for several years until we sco
what is tho rcal effect of the Triple Canal Project and how the supplies work out in the winter. We are
only in the second year, and we shall probably have to wait about ten years before wo can seo what the average
effect is going to be. Only if therc were a shortage in the rabi for two or three years running, would the

. question become acute. On the Lower Jhelum, we have some room for expansion, but there is no justifica-
tion for altering the proportions at present. Therce will be o tendency for an increase in Aharif crops during
the next two years, 1f we bave uny more dry vears like the Jast year, there will be s decided tendency
to increase the kkarif but it so happened that this year was exceptionally wet and we had exceptionally good
supplies in the winter. :

3407. The present high price of cotton would tend to sonte extent to increase cotton under the inunda-
tion canals but the supply on those canals is very uncertain and begins very late.  The Shahpur branck: scheme
is feasible from tho engineccing point of view but there are politicsl objections, which unfortunatcly etill
exist. I could no¢ say what I expect there from long staple entton.  The supplies are so variable and you
may get very Lieavy floods in the river which inundate the country and drown out the cotton.  You may also
get beavy falls of rain which spoil the cotton bLut the chicf cause of the deterioration of the erops under the
inundation cancls is the liability to flcods which cannot be eontrolled. Tt is a tract where immediate improvo.
ment in the growing of long staple cotton is possible by completing the Shalipur Brancl, as mentioned before.

3408, (Mr. Henderson.) The question of drainage requires to be tackled at present only in certain tracts,
The only tracts on the Lower Jhelum Canal which at present require to be tackled are the low tracts near
the river.  The high bar land is still all right and will be %o for a great many years, but thie low land is more
liable to floods and inundation and that is where a drainage system is undoubtedly very necessary. There
is no trouble at preseat in the Ahadir tract of the Chenals because we have control there: in the bhadir
tract, of the Jhelum, we have no control owing to the private inpndation canala  The question of having an
eflicient system of drains is much more importent than tle question of lining canals, There will be no
difficulty where the rivers converge to & point. We can practically Lave only surface drains Lug we ean
Lave them properly graded and keep thew properly graded. At present they are not graded ; we have deep



" * - 'INDIAN COTTON COMMITTEE :

5

: Puﬁjab_.\] ‘, Mr. J. Asurorp, 0. B: B.

. .déﬁféséiohé in some bla'ces in which the flood water stands for months on end instead of rurfning off freely.

" 'The 'eventusl outlets” will be in the river lower down. You cannot get any great depth of drain but you

" “could get a uniform slope for the bottom of the drain which would enable the water in the depressions to

S flow off. Tt is advisable to work out a drainage scheme for a new canal a$ the same time as the canal

“project is worked out. In fact that is always done. On this canal it was worked out but we have not
‘beent able s0 far to carry it out in tho kkadir tracts of the Jhelum river on account of opposition on the part
“ of the owners of the private canals.  If you grow more cotton Ido not think it would affect the question at
all. ' On the Lower Jhelum Canal apart from the inundation canals you could certainly grow much more
eotton than at present because all the water available in the kharif is not being utilized. 1t would not alter
the drainage question. It might reduce the amount of rabi as the people are not very enterprising and they

.. consider that they can only do so much cultivation in & year. If they did more in kharif, probably they

- ~would do a little less in rabi. :

" 3409. Purely from an irrigation point of view, the constant cropping of wheat is not likely to deteriorate
“the soil. T cannot say from the agricultural point of view. Wo are constantly increasing the efficiency
- of our distributaries ‘and water courses. Therc is very little kalar on the Lower Jhelum. There are
" i1 certain places where it is found but they are very few indeed.

" Mr. J. ASHFORD, O.B.E., M.LM.E., Superintendent, Central Workshops Division, Amritsar.
s o | i

- ExAMINED AT LAnokr, JaNvary 10t 1918.

i |
Written statement.

3410. Work on {ube-wells,—Your witness is concerned primarily with the cngineering and construction
side of irrigation works, particularly in the design and construction of sluice gates and the machinery for
~hardling them, weir shutters, bridges, tube-wells, pumps and other machinery. He was the initiator of
the experimerits on tube-wells at, Amritsar which led to the development of the type of well which has rapidly
" come to the front in India, and which it may safely be said has revolutionised many water problems. In
addition to developing these tube-wells, he has produced & series of high efficiency pumps for use therewith
for every kind of power whether electrical, steam and oil engine, bullock or manual. His work has resulted
_ - in_a series of patented designs which have been proved satisfactory in use. About 200 of his tube-wells have
been put down, moat of which are of large size, o
- (2) He has put down the first comprehensive irrigation schome for irrigating a large area by tube-wells. .
This is known as the Amritsar Hydro-Electric Pumping Installation, Your witnesses’s experimental work
was commenced as a result of an inspection note written by Sir John Benton in 1006, in which he drew atten-
tion to the water logging effect produced by canal irrigation within the area irrigated by the Bari Doab Canal
and he suggested that experiments should be undertaken with a view to developing some satisfactory means
of pumping water from the sub-soil by power generated at canal falls and distributed electrically to a number
.of pumping stations and ho further suggested that your witness should undertake the experiments.

(3) Without detailing the experiments that were carried out, intcresting though they were, it suffices
to say that they resulted in & tube-well patented by your witness by which water has been pumped to the
extent of over threo cusecs from one well.  When carrying out thess experiments, ordinary pumps were
used, but_as these wero found to be of low efficiency and to havo varions disadvantages, your witness found
himself forced to take up the matter of pump design and construction, to enablo him to get the best results
with his wells. This has resulted in his patent pumps which are now in use at a number of installations.

{(4) In addition to this work, your witness has found it necessary to study sub-soil conditions to enable
him properly to determine sizes and proportions of the tube-wells and pumps suitable to get the required
amount, of water at any particular site, As a result of those studies, he is now able to test sub-soils found
in borings to record particulars of those tests and to engineer tube well installations so that the desired
results may be obtained with reasonable certainty.

{5) It has been found that the most convenient sizo of a pumping unit is ene giving a discharge of about
two to two-and-a-half cusees.” Such an installation should normally serve an area approximately equal
to one square mile, when allowance forfallow areas is mnade,

{6) ‘Tube-well installations have been installed in most of the districts of the Punjab, and in the majority
of cases suitable sub-soil conditions have been found. In certain arcas, there has been difficulty owing to

" the presence of an excessive amount of clay in the sub-soil and in parts of the Delhi District of rock. In .

thpse cases where clay is encoutered, it has been found that by boring to a sufficient depth suitable water
yielding soils can bo topped. In some arcas, the water {ound near the surface is brackish and this can fre-
quently be avoided by boring to a greater depth until sweet water is found, which is generally below a subs-
tantial clay bed.  The salt water can be cxeluded by inserting plain pipes where tho well passes through that
stratam and using the tube-well strainer only where good water is found. It is the usual expericnce that,
where o boring of censiderable depth has to be made, the water tapped in the lower strata rises in the tube-
well to the same lovel a3 that in the upper strats. In one case only, has your witness found a ecrious departure
from this rule and in this, fine sands mixed with clay and pure clay beds were (found to a depth of one

" hundred and sixty feet after which » good fine sand was encountered which promised o good yield of water,

but when pumping commenced, the yield was less than expected and o careful exzmination of the conditions
. led to the conclusion that tho coarse sand found at the depth named was a pocket conteined within a surroun.
ding mairix or cavelope of clay. E
{7) Many other borings have led to the conclusion that normal conditions are the reverse of the above,
namely, that clay Leds do not extend to a great distance but are local deposits or pockets within the main
body of sandy soil. In few instances only kave gravels been found within the depths penetrated and it is
probable that they will not be found except in the vicinity of hilly districts. The sand is found to vary in
it grade to a certain extent but not so much as might be expected, and it is generally of a grade which in
- other countrieg would be classed as fine sand. ‘ . -
i {8) Your witness msnufactures tube-wells ranging in size from three to twelve inches in diameter, 'The
77 smel] sizes sre used in conjunction with menuslly operated pumips or to placein the bottom of zamindars’
- wella to augment tLe supply and where the ordinary Persisn wheel is in use.
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(9) Expericnce shows that volume of water can Lest be obtained by using a suitably long strainer in
the tube-well rather than by depending upon dismeter.  With a sub-soil of given grodation, o certain amount
of water can be obtained from each foot of its depth with a given infiltration head n.x;d while inereased
diameter to a limited extent sssists the inflow of that water, yet it cannot materially inerease the voh;me
On the other hand an increased length of strainer tops the water from an incressed -dcpth of sub-soil :l.ll(i
thereby propurtionately increases the volume. Experience shows that with sub-soil s found in this country
water will low more {reely in a horizontal direction than it will in o vertical dircetion. This is due to tﬁ(;
natural eonditions under which the soil has been deposited and to acessional horizontal streaks of ¢lay found
in the sands, which have a blanketing effect. “)

{10) The limitation which so far has been placed on the dismeter of tubes installed Ly your witness is
due to the greatly increased cost of the tubing necessary to carry out the work when of still Toreer size and
such tubing cannot now be obtained. ' ! ) o )

(11) It has been stated in this note that o pumping unit of from two to twoe-and-a-helf cusces will serve
an area of approximately one squore mile.  This is rether a larger avca than is served by an equivalent quantity
of water supplied by flow irrigntion  According to irvigation reports, the duty obtained by water measured
at distributary heads is 250 to 860 acres per cusce.  Tlere is, however, loss of water hetween the point where
measturement is mode and the fields under irrigation.  Thus, as 1he tube-well can be placed within the irri-
gated area, that loss is eliminated. It is also well known that the cultivator when applying water from canals.
to l}is land does so too prolifically and equally good results can be obtained by loss water with careful culti-
vation. 1t is to be expected that when Le is paying the cost of pumping the water, he will e more carelul
in its use and the duty obtained will be 400 acres or more per cusec. A unit of the size named should there-
fore irrigate from 800 to 1,600 acres per annum. The unit should irrigate at the rate of an zere per hour,
thus 800 acres can be watertd by pumping sixteen hours per day for two Lundred doys, so it would seent
that the estimate of one such unit per square mile should suflice. o )

(12) A two-cusee unit in & norme! situation will require & ten-inch tube-well with a -stm,incr from 120
to 150 fect long.  If fitted with an ordinary pump this will take 16 to 20 L, I to drive if, but if fitted \\‘i:h
A§hf0rd’s Putent Pump, it will take from 12 to 16 H.-P. A good type of oil enigine would give this Jrower
with one gallon of fuel oil per Liour, and if the engine is capable of using crude oil, it will cost fivo pnnns per
g_a.llon. After allowing for the cost of Inbricating oil, Ialour and other sundrics including interest and deprecin-
thIl,'tllﬂ cost of one watering per acre should come to not more than one rupee.  Thus the five watcrih"s
required by a cotton crop would cost about Rs. 5 per sere.  The cost of such an instellntion st pre-war px'iu’:-s
wag about Rs. 7,500 which represents a capital expenditure of Rs. 11-7 per acve.  One zamindar who puty
down a tube-well installation on his land which previously had heen irrigated by Persian-wheels, informed
{QOUI:' witness thet the first year’s erops gave an increased yicld suflicient to pay the wholo cost of the installa-

ion.

3?111. Tubc-u‘ells in the hands of zamindars.—1It must be acknowledged that the average zamindar has
experience in the use of machinery required to pump water from wells and he is absolutely 'in the hands of
fzuch a mistri as he may employ to look after his engine. Theaverege mistri when left 1o his own dovices
is not go_od at keeping machinery in satisfactory working order; whether from lnck of knowledge, of
interest in his work or laziness, it is too frequently a fact that he soon allows the machinery to got into Dd
condition. -Having installed the pumping plent, the zamindar’s interest will be cum:cnt;utcdhulmn using
the water it supplies and so long as it isforthcoming Lie is not likely Lo concern himsclf with the condition of
the machinery. Rapid wear and tear a5 the result of neglect too often means a falling off in cfliciency of the
engine a.nd' in the supply of water fromthe well. The mistri will doubtless assure his cmployer that the
machinery in his gare is working properly and will throw the blame upon the tube-well.  Such instances
have come to your witness’s knowledge and an investigation hes shown the fault to e in the failure of the
pusiri to keep the pump or the parts in proper condition. The class of oil engine which use ernde oil
requires more skilled attention then one which uses a higher grade of oil.  Thus it may be considered more
satisfactory to instal the latter type of engine, afthough the cost of working with the higher grade oil will he
lnghe'r then that named, to the extent of alLout e, 1.8-0 per agre. These considerations lead to the
question as to the advisability of such installations being put down unless provision is also mado for proper
supervision.

3412, The Hydro-clectric Installation at Amritsar.—The Hydro-clectrie Installation, which Las been put
downlby the Irrigation Department near Amritsar is situnted on a branch of the Upper Bart Doab Canal.
The site sc]ec'tcd isat a fall on the Main Branch Lower near the Grand Trunk Road, three miles from Amtitsae
City. At this site there is a fall of 5} feet. There is another fall of four fect two miles below the site awl
'the scheme provides that this reach of the canal shall e deepened to fuse the two falls into one.  When that
is done, there will be sufficient power to drive the pumps for sixty tube-wells of two cusees capacity, It is
not the intention, however, to use the whole of the pawer for this purpose, but to divert s portion to the Central
Workshops for use there. Conscquently the number of wells that will Le instelled iy connection with this
installntion is not likely to exceed fifty.  When the scheme was first sanctioned it v not expeeted that more
than thirty such wells could be uscd, but the production of the improved pump already referred (o lias made
the larger number of units possible.  Electricity is generated ot the power station by three sets of turbo-
generators, at a pressure of 6,600 volts, at which it is transmitied alony lines to trausformer stations where
the pressure is reduced to 530 volts, It is then conveyed by low tension lines to the pump stations, cach
sub-station serving six pumps. : '

(2) This installation has Leen entirely engineered by your witness and the staff of the Central Warkshop,
Mr. Leggett, Assistant Superintendent, having been placed in immedinte chinrge of the work.  Tle jmpa
{xlstalled, of which fourteen are now in use are, witli one exeption of the type ‘m(‘ntimuﬂ, and their design
is such that one attendant can look after one sub-station and the six pum;fs controlled therefrom. Ay p;:lrt
of the power is used at the Central Workshops, the balance of the pumps will not he installed until the reach
of the canal is deepened because until that work is done the power station will not reach its full cipacity. )

(3) The estimate of the number of tube-wells that will ultimately be driven from this power f-‘f:ki im; 14
based on the measured power consumption of the punips alrcady inuse,  The wader leved in this aren is about
ten feet below ground and the power consumed to pump from two to two-and-a-hall cusecs is from 11 to 13
H.-T. or 55 H.-P. per cusce. S o

3413. Pro@]g(ci.a of suit and echemes.—A simnilar schieme to the ahove directed to irrigation work entirely
would operate sixty pumps under similar conditions snd these should irrigate an arca of 48,000 seres }wr rn-
num. Such a complete scheme wonld cost approximately Ry, 11,600,000, This givesu (:.':.piiul.is:;liun of Wi, 22 Y
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_per acre, °As the generators at the power station are driven by water power, there is no expenditure for fuel
- conscquently the cost of working with full allowance for depreciotion of plant, repairs, attendante, etc. would'
-be eovered by a revenue of Rs. 3-12-0 per acre and would give a return of eight per cent. of the capit,al.’

-+ (2) It'is not possible at all sites to have a water power installation such-as that described above, but

47"t would be possible to put down a power station to produce electricity and to operate pumping installations

.=in & similar way. Such a plant with steam engine and boilers for the production of the power would have
: a capitalised cost of about Rs. 10,00,000. - The cost of working it would be greater as it would include the
- cost of fuel and the additional atteadance entailed by the stoking of hoilers. Such & schenme with a revenue
= of from Rs, 4-8-0 to Rs. § would be & paying concern. ) ,
. -vi (3) The greatest advantage of & power installation of such 2 size as that named is that it would be run
by a proper engineering staff with skilled mechanics under expert control. ~ Its efficiency would consequently
- .be maintained ond would not depend upon the doubtful skill of the village mistri. It appears to your witness
.- shat the ifitroduction of the tube-well, which he initiated, has made it possible to bring land under cultivation

- for growing cotton and other crops in arcas that are not commanded by irrigation canals and their use is -

likely to be great in bringing back into cultivation arcas that have been damaged by water logging. They
can also bq ad}*antc‘gcously used in conjunction with conal irrigation to take up duty during periods of canal
closure whicl in case of cotton crops often oceur at the most critical period. o

.

Mr. J. Asaroep, 0.B.E., called and examined.

3414. (President.) T have been closely identified with tube wells. I have already a big hydro-eclectric
pumping scheme,  There are very few places in the Punjab where you cannot get water by tube wells. We
can always supplement our irrigation schemes by using them. The whole province could p}actically be made
an irrigated province by using power from the canals where available and other power wlicre it is not. The
chcap'cst metl}od of obtaining water from pumping is to develop electric power from a waterfall and to distri-
bute it electrically to the pumps. The work that I have done shews that & properly engincered scheme of
?hzft dc:‘scrlptlon makes it possible for irrigation by pumping to come within the figures now charged for flow
irrigation. I have worked it out very earefully. Yrom the user’s point of view, there is nothing against it

3415, The hydro-electrie installation that I have put down at Amritsar is not vet fully devcloguf There
are two falls on the canal about two miles apart, and the scheme cannot be develoﬁed until the fusing together

- of the two falls in the canal has been carried out. The upper £all is five or six feet bigh and the lower four
fect and the canal i to be deepened between the two to make them into one,  The hy(fl’ro-elcctric plant isat
present working on one fall only. That, of course, means that the turbines are working under conditions
which are not favourable. They cannot produce their full power. Considering the other end at which the
%)ulinp leill worked, I have succeeded in producing pumps with a very high degree of efficiency for use with the

ube wells. ‘ g

3416. I find that such an installation as we are putting down would work sixty tube wells and pumps
the capacity of each one ranging from 2 to 2} cusecs, allowing a duty of 400 acres per cusce per annum an(i
clmrg.mg the normal canal rates, I have worked out that the whole schieme will pay about cight per cent. after
sllowing for deprecistion. There is one point that I have not included in my estimate, and that is the cost
of 'the estjab]ishment which deals with the final control of the water, i.c., the patvari establishment. M
estimate includes all the engineering establishment up to the point at which the water is put into the '\m‘tcg
courses. I have taken my estimates still further. 1 have assumed that there are tracts where there ar;z no
falls but where power could Le generated and considered the state of affairs that weuld then exist. I have
estimated that o similar scheme with central power station and electrically driven pum ps, working si;(ty wells
the generators being driven by steam engines and boilers, would cost about ten lakhs. Providing that coal
can be obtained at about Rs. 15 a ton, with a revenue of about Rs. 5 per acre, it would be a very ggod paying
:gnlcerix.a _Sti{emlx: power is more expensivo than hydro-electric. By engineering such schemes on a I?xrgz
zam?;ular ;’u[l)o l:l tcg;-, :-ai;e?‘g doubt that irrigation could be done at a rate which would be very good from the

_3417. There is another point which I have broached in my note. A single tube well driven by an oil
engine undoubtedly pays the zamindar when it is properly run and looked after. Unfortunately, there
ure not onoug_h_skillcd mistris available to look after such things properly. So long as the machinery i,s kept
in good condition, they undoubtedly pay the zamindar well.” A zamindar probably knows nothing z\boixt
pups and engines and is therefore entirely in the hands of his mistri and too often he allows the pu(;np and
:;1:%1:3}0 get into bad condition. Provided they arc looked after properly, even a single unit pays the zamin-

1 Qi L
. 3418. The estimates in my note were framed on thie essumption that the water is ten to fftcen feet below

. the ground.  The actual cost-of pumping is, of course, increased, the greater the depth Lelow the ground
but provided it is within forty feet of the surface, it can be done to pay very well, Ifan adequate and com-’
petent stafl of mistris were available, I would be quite in favour of small installations by zamindars driven
by means of oil engines. Failing that, centrally controlled scheme is the best thing. . In a big scheme like
\t.hzxt. you can afford to pay a proper engineering establishment. I have nothing to say a":xin\:t the smaller
installatiens except to point out the existing ditficulty of getting qualified men. I have ;oint-;d out in m
note ﬁmf. I have come across cases where the zamindar a little moro intellizent than the averaze has bceryx
careful to sce that his plant has been well run and he Las made money out of it. A zamindar came to me
a few months ago and told me that Le was becoming & man of wealth owing to the tube well he had. He
w_m; dt!;e first man to put down one of my tube wells.  Another man in Babawalpur told me that the im.‘r.easod
t }1:6 ﬁrr;f);u;-({}::i.l&nd due to the installation of a tube well more than peid for the whole cost of installation in

N 3419, I am too much tied down to Amritsar to be able to engineer small privately owne ‘ -
duties at the Central Workshops do not allow me to go about in the Punjab top any gr?:at elxltgn{).hnltls‘; t\?i{e
we]‘ls have been put down all over the province. With very few exceptions, there has been no difficult
which shows the wide extent to which they can be used. I bave not supplied so many for the Irri tioy,
Dept:rt‘ment as for private individuals, railway works, Municipalities and Military works. grtion

H20 (Hr. cdshlon.) As to the depth of the water below the ground for pumping by tube wells, I may

= say that I‘h:u‘e‘ worked out a scheme su that I can pump from any depth. Consequon'tly the limit is xlzo:’t
dgm to enginecting dxﬁicult): but it is & financial one ; that is the cost of puraping. I take’it that with the

. higher r::tes whichi now obtain for agricultural produce, it would really pay to puwip from o coneiderable depth
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3421. The last sentence of my written evidence docs not refer entirely to inundation canals. If I am
corréctly informed by one of the senior officers in the Department, it is the experience occasionally that during
the monsoon, when the river rises in flood, the canals have to be closed. This closing may come just ot the
critical time when the cotton crop needs water and may throw out the rotatioial working. The closures
are only for about 48 hours but that throws certain cultivotors out of their turn. If pumps were only to be
used to fill this gap, for the rest of the time they would be lying idle.  There is the further point that in a
given area, if you put downa pump and & tube well, it isnot advisable that they should stand idle. By»
combined system a portion of the aree. could be worked by tube wells and the remainder by flow irrigation
and the fact that you had tube wells there would enable the critical watering to be given and thus save
the crop. As to the area which could be irrigated by the tube wells, T would arrange so that normally
the tube well would be irrigating its full area, 7.¢., out of an arca of 3,000 acres, the cultivator would perhaps
put 500 acres under the tube well. The whole would not be under onc crop, so at the critical period, water
from the tube well could be used for those crops, normally getting flow irrigation, which were jeopardised by
the closure.

3422, (Mr. Henderson.) T was alle to get over the difficulty in regard to the clogging of strainers at an
early stage. The experiments we carried out went to show that the form of the strainer then aveilable would
clog and experiments were conducted to find & form of tube well that would not elog.  That it the particular
point of my tube well.  In fact the first one that I put down, of my perticular design, has now been working
for six years and is giving as much as or perhaps a little more than it gave at first.  As to the possibility
of scum growing on the strainer, there hes been one instance where it has occurred and that was ot Dera Ghazi
Khan. It was a form of growth which commenced in the water pipes of the distribution system. It has
given trouble there but that is the only case that I am aware of. I om not a bit frightened in regard to
it for the simple reason that tube wells have heen used for & considerable time and *we have had no other
complaints so far. Even if there were some difiicultics it is possible to take the tube well up, clean it and
reset it. : :

3423. As to whether the zamindars should use oil engines or boilers, T should say that the position must
be controlled by local conditions. An oil engine is very good if kept in good working order. There are
cases, where one has to depend entirely on cocl, and in such cases steam, of course, would be used. I know
of some zamindars who have installed steam engines as they have a fair amount of jungle on their land
which they could use for fuel. They use cotton stulks as fuel and also the erushed sugarcane stalks.
Generally speaking. I would recomniend a simple type of hoiler, one that can be easily cleaned and not
a multi-tubular one. I find that portable engines connot be repaired by an ordinary mistri and they are
frequently allowed to become choked with mud.  That wonld bea cause of trouble. The objection to a
portable engine for driving & pumping installation is that it might be clussed as a fucl cater. It is very un-
cconomical for pumping water and I take it that economy of working s a very important point. In case
cotton stalks were used there would be o limit to the quantity available,

3424, One rupee an scre is the probable figure per watering with water 2t an average depth of fifteen
feet. The average general depth in meny arcas lies hetween fifteen and twenty feet.  There are arces whero
the surface water is salty but we have been able to get over the difficulty by boring to greater depths and
pumping sweet-water. In'every case, so far, the difficulty has been got over. 1 find that the salt concentra-
tion is usually over a fairly continuous clayey bed and that when you can get through that clayey bed, you
are likely to get sweet water below provided, of course, you go far enough dow. Take Lalore : there
are quite 2 number of my tube wells there,  Much of the surface water is brackish, but about sixty feet down
there is a bed of clay ten feet thick and when you get through that, you get fresh water.  In Lahore Canton-
ment there is one of my tube wells. The surface water was condemned as unfit for the consumption of troops.
A boring was put down 300 feet, a good clayey bed was found at 180 feet and below that the water was
swecet.

. 3425. T have done a certain amount of boring in existing wells to increase the supply of water. The
objection to putting a tube in an ordinary well is that the ordinary well limity the head of pumping.  The
outturn of the tube well is proportionate to the infiltration liead,  Ag you draw water out of the tube well
you decrcase the water level in it and the difference of level insido and outside causes the water to flow into
it. The vield i3 then proportional to the difference.  Therefore, if you have a tule well inan ordinary well,
you are limited in regard to the infiltration Lead which yon can apply by the fact that the sand draws in.
You are thus limited in regard to infiltration Ly the ordinary well. 1f you pump too much, the sand rises
up and blows into the ordinary well which sinks or collapres.  With tube wells you have not that limitation.

3426. Tt is the tendeney of the existing masonry wells in the conal aress to fall into disuse, chicfly hecause
pumping by bullock power is much more expensive. In Amritsar, we are putting up pumps which will be
worked by power derived from the main canal.  Wlere there are areas which the canal does not command,
it would be & good thing to irrigate by means of such punps.  There are many such areas near the main
canzl and by utilising the power of the conal falls you could irrigate that area or witl: 0il engines and pumps.

Mr. W. F. HOLMS, Chief Engineer, Irrigation Works, Punjab.

ExMINED AT LATORE, JasTary 10TH 1918,

Written slatemcent.

VI.—IRRIGATION.

3427 (50) Experience.—I have been in the Punjab Irrigation Branch over 26 years and, except for
about seven years, spent on leavey have been connected with open running canals a Assistant, Executive,
Superintending and, for the last twenty months, as Chief Engineer,

3428, (51) Wheat versus cotton.~—Wheat is a long way the favourite crop in the Punjal. Cotton on
some canals, e.g., the Western Jumna Canal and Upper Bari Doab Canal is & good second and approaclies
the wheat nreas, Lut, on the Sirhind Canal, its area is small, scldom even one-tenth of that under wheat, even
though the water rate there for wheat i3 23 per cent. greater than for eotton.  Theee are the three chief canals
in my charge. Tle rcasons for the preference for wheat over cotten probably arc that it requires far Jess
labour both as regards irrigation and ether treatment, is Jess likely to be damaged by disease or by excessive
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irrigation, while the fluctuations in the price of cotton are far greater than those of wheat. * In short, the
Punjabi zamindar and his womenfolk have found by experience that wheat suits their pockets just as well
and their natural .inclinations much better than cotton. . :
Ctel - 3429, -(B2) (a) Critical period in .regard to water supply.——The most eritical periods  are, on
_ .. the Upper Doab and Sirhind Canals, probably from about 15th September to end of October, and 15th February
v to end of March, If tho supply is plentiful from 15th September to the end of October, there is gelxeralfy
. water for o large wheat area as well as for kharif crops such as cotton and sugarcane, while good supplies
.~ after-15th February go far to secure the maturing of the rabl. On the Western Jumna Cannl, the early
autumn supply is gencrally good but the Jumna river rises lato in the spring, prohably quite six weeks, on
= an average, later than the'Sutlej and Ravi rivers, which serve the two other canals named. On that canal
o therefore, the critical period may extend from February into early summer. Sugarcane is a very valuablo
J:erop on the Western Jumna Canal and if water were short, say in March, the people would use it for cane
‘not to-spenk of wheat in preference to cotton. -
.+ (2) If the deski cotton ares were increased, it would probably not much affect the pressure on the water
supply on the Upper Bari Doab and Sirhind Canals in spring but, if the increase were of the American cotton
area, which, it is understood, requires water both earlicr and later than the country variety, it would have

VY

- that effect both in spring and zutumn. On the Western Jumns Canel,. the strain during the eritical period
would be intensified from tho middle of March till about the end of May either by a large increase in deshi
or by a substitution of American for deski cotton. , °

i 3430, (52) (b) Watering of cotton.—Deshi cotton requires wnter ordinarily from ‘cbout “the 10th

¢ April and takes its last watering early in October. It genarally gets six waterings, the fiest perhaps six inches

~or seven inches in depth ond the other four inches or five inches varying with the rainfall and loeality : it
-probably requires much less, : ' ’
3431, (52) (c) Statisties.—Annexures I and IT give the statistical information for the Western Jumna

and Upper Bari Doab Canals, The Sirhind Canal is not included because the comprehensive Bhakra Dam

Rescrvoir Scheme will change everything on that canal and will, if carried out, utilize pretty well all the water
that the Sutlej can supply. - The inundation canals generally begin to flow too late to have large cotton
cven of tho deski variety nnd the American kind would be still more unsuitable there. i

3432. (53) (c) Possibility .o expansion of area under cotton by enlargement of canals.—Annexures
11 'snd IV put up contain the material to answer this question decidedly in the negative. The statements
only refer to the Upper Bari Doab and Western Jumna Canals because, as already indicated, the condi-

arens,

tions of Sirhind Canal are likely to be changed in a drastic manner but, if not, the same process of reasoning

would apply to that as to the other two canals specified.
(2) For an enlargement of » canal to produce an cxpansion of the cotton arca one condition must obtain,

viz., tho canal must not be large enough to take available river supplies for which there is s demand in sowing

time or in the critical period of supply as regards maturing.  Now o coreful study of Annexures IIT and IV
will show that on no single day during the five Octobers ending 1917 did cither the Upper Bari Doab or
i Wcst:em Jumna Canal carry itg full supply and in fact the full supply wos very seldom approaclied, and only
on nine days out of 155 did the Upper Bari Doab Canal carry over 6,000 cusees, though it is capable of carrying
6,700 cusecs, while the Western Jumna Canal never once during these five years in October carried as mucl?
a8 6,000 cusces, the mosé it carried was 5,812, though capable of c:zrryinér 6,430 cusees. It is immeaterial
whether these results were due to short supply in the river or to abscnee of indent on the canel : in the former
case, it would obviously be uscless to enlarge the canal to pass what we hnve not got to pass and, in the latter,
to take in that for which there is no demand. ' '
(3)_A study of the canal discharges {Annexures III and - IV) in March, April anid May leads to a similar
con.clusmn. During five years in March, neither the Upper Bari Doab Canal nor the Western Jumna Canal
which ean carry 6,700 and 6,430 cusecs, respeetively, ever ran on any one day more thon 6,000 cusees zmd’
only on six and three days, respectively, over 5,000 cusces.  Out of the 150 days in the five Aprils, the Upper
Bari Doab Canal only on six days ran over 6,000 cusces and never full supply, while the Western J;mm:'. Canal
on no occasion took 6,000 cusces and only on twenty-twn days over 5,000 cusces. Then in the 153 May days
tho Western Jumna Canal on only twn passed over 6,000 cusecs, while the Upper Bari Doab Canal on twelve
days took nearly {6,650 or over) full supply. The figures given above show clearly that no expansion of the
cotton area can be Iooked for by inereasing the capacities of either tho Upper Bari Doab Canal or Western
Jumna Canal. In March, the sowing month for American cotton, either there is not enouch water to fill
the present capacity of theso canels or when there is ample water after rain or freshets, the demand is slack
and thore would be no advantage in greater capacity.

3433, (53) (b) Effect of enlargement of canals in area under wheat.—It is no doubt possible
that for occasional short periods, towards the end of September perhaps, these canals wonld benefit slightly
hy a greater capacity after an carly cessation of the monsoon, which might produce an intense demend to
mature kkarif crops end to plough for the rabi.  Such oceasions are rare, and, if regard be liad to financial
considerations, would not justify wholesale enlarg.ment of these eanals, and in any case would not direcﬂy
affect arcas sown under cotton, though, doubtless, they would slightly affect cither the matured area.of that
or other kharif crops, or the rabi sown ares, A proper cconomy of can~l design indicates that cupﬁxcities
should be based on normal not on rare and abnormal conditions of river supply. °
. (2) It is somctimes urged that enormous extra ateas of irrication would result from larger canals. This
is shown to be a fallacy as regards the three canals discussed in this evidence,  Did statistics show that these
canals run for considerable periods up to their present eapacitics, thoe contention would primd fariz appear
reasonalile, but statistics do not show this.

{3 ;t may of eourse, be urged that tho nse of dams to conserve the monsaon supply would be helpful.
As to this we have in hand an important project for a dam on the Sutlej, forty miles above Rupar. That
]:m]ef;‘t may cost nino or ten crores sid if carried out at the same time as other big projects, such as the
Sutlej valley, estimated to est over nine crores and Thal Projects will cause great diffienlties as to finance
Iabour and establishment, and subsequently as to eolonisation. Later on the question of a dam up the Ravi
will dn'\:bth-ss he revived, and possibly one on the Junma too. )

3EH. (564) (a) Enlargement in daty of water by remodelling of outlets.—DLqualisstion of distribution
\Y(\gll‘l' ned necessarily  produce an incresse of irrigation, least of all where the intensitvy of irrica-
stion s low. Probably the best duty can be obtained on an outlet, which irrigates a good intensity, ;y
so‘mowlwm shout cighty or ninety per cent. of its land. i, therefore, cqua!isatio}l on an‘y channel means

s

rainfall, is easier to handle and storo, is hardier, is not so long on the ground and not so dependent on regular )
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the reduction of many outlets from an intensity of say 120 per cent. and the inerease of niny others from an
intensity of say forty per cent. to an all round cighty per cent. or nincty per cent. intensity, an appreciablé
increase of irrigation may be looked for.

3435, (54) (b) Utilization of modules.—Modules would be helpful both as steadying the discharging
capacity of the upper outlets and as ensuring & more reliasble discharge at the tail.  They would remove the
power of the irrigators on the upper reaches of benefiting themselves by heavy silt elearance ot times of keen
demand at the expense of the other irrigators lower down.

3436. (55) (b) Fluctuations in river suppiles and their effects.—Numerous rise and fall disngrams
are printed in the Punjab Irrigation Department Blue Book (“ Statistics of Irrigetion, Water Distribution,
etc.’) and a reference to these is invited. It may, however, Lo said that the Punjab rivers are snow fed and
.that in spring once the snow begins to melt, the rise is fairly rapid.  In the autumn the deerease is not quite
so rapid but, in that season, September freshets obseure the date from which a gradual {all in the river should
be considered as beginning.

(2) The cultivators naturally base their agricultural operations on the water condition prevailing or in
their experienco likely to prevail ; for instance, on the inundation canpls, there is practically no sugareane
and not a great deal of cotton. Or azein on the Western Jumna in 1916, though the prices of cotton were
very high, the cotton area was smell solely because the river rose abnormally Iate that year.  In 1015, cotton
area was low not beesuse of supply, which was ample in spring, but on account of an anticipation of low prices.
But, whatever the state of the river or rainfall, it may be seid that the Punjabi will put down as much whent
as he cah after allowing sufficient fodder crops for his cattle,

3437. (56) (a) Utilization of wells for irrigation of cotton in canal areas.—The tracts which get
irrigation only in the summer months are made up of the Akadir trocts served by inundation eansls or
of lands with high spring level and favouralle rainfall, served by Lharif chennels of perennial conals. Well
irrigation of any land is, of course, possible as long &s the spring level is not too low, say not more then forty
feet. The well irrigation of the trects specified above would therefore be quite feasible bus the people generally
dislike the continued labour for themselves snd caitle involved in an extensive system of well irrigation,
while the great disparity in cost between well and canal irrigation is against the former. It has heen caleu-
lated that the well irrigation of an acre in kharif costs about four times as mueh ax canal irrigation for a
thirty feet, lift. It may be doubted, too, whether enough cattle are available, while a large influx of cattle
would to some degree alter the areas of fodder crops, ete.

3438, (56) (b) Extension of irrigation under wells in canal areas.—It i3 on the inundation conal,
“that the use of water for sowing and maturing cotton would Lo most edvantageous snd for some of these
the following figures have been abstracted from the Crzetteers and Settlement Reports, though it is not
quite certain whether pukkae wells only are included :—

_— Calturable commanded area,

(i) Inthe Dipalpur and Pakpattan tahsils of tho Upper | There is one well ta about 53 aeres.
Sutlej Canal.

(ii) In the Mailsi and Lodhran tahsils of the Lower Sutlej " ’ 50,
Canal,

({i7) In the Muzaflargarh district . . . . ” » 93,

(iv) In the Dera Ghazi Khan district . . . . ” » o,

Annexure V gives some information about wells on the Western Jumne, Upper Bari Doab and Sirliind Canals.

{2) To extend well irrigation is a difficult task when ennal water js sold as cheap as now and when most
of the people are content with a modest competence.  None the less to preserve the hardiness of the Punjabi,
to give him sceurity in chnormal years and to sccure to him and Government the full henefits of irrigation
in such years, well irrigation shoultl e encouraged quite apart from its velation to the important question of
waterlogging and from its educative influence o regards economical use of water,

3439, (56) {c) Tube wells.—Tube welis would be uscfulin this connexion, but if only workoed, &
suggested in the question, ot beginning end end of crop they would not Le carning a return on their coste
all the time. It iz, however, unlikely that cny but centerprising men of substance—and there are com-
paratively few such—will put down tube wells and if any considerable extension of the cotton arca takes
place by the greater use of wells at certain critienl seasons, thie wells will probai 1y be the ordinary masonry
wells, But such an increase presupposes greater energy sud industry on the part ol the peaple, and no
practical means of securing these have been suggested, )

3140.(58) (d) and (e) Construction of weirs verius construction of wells.—Weirs witlhout douht
will reduce the need of wells,  They will be especially helpful 1o cotton beeouse they will enshle all
the water in the rivers to he utilized, when the rivers ere low in spring and coutumn none of which can he
used without weirs. On the Sutlej we have three weirs estimated ot under estin aterl—one helow Phillour,
one below Gandasinghwala and snother near Jamlera and on the Chensb anothier below it junctinn with
the Jhelum. The object of these is to give greater eontrol of the rivers—especially whenlow. These weirs
will doubtless have the effect of largely increaxing the cotton on the inredationg canals, which will conse to
be such and of irrizating londg not hitherto irrigated, much of which will grow entton. But it 1% not
desirable entirely to throw out of use all wells—on the contrary it is right to be able to sapplement cenal
supplics in bad years at the critical time.

(2) It is scarcely possible to make sny useful eomparizon hetween the cost of iimproving canals to obyiaste
the use of wells and the cost of sufegunnding irrizntion by construeting the requisits number of welle. - Take
for instance the Sutlej Valley project, which includes two seeirs end s dezigned 1o irrigate about 1} millions
old irrigation and about the same mrea of new irrigation of & cost of yearly ten rrores. Mozt of the new
irrigation—and it is from new irrigation that such projects derive their financial stability-—is on high desert
ground where the spring level m:-.y Le one hundred feet deep or more. Well frrigation of such tracts iy
impracticable, while as regards the million and » half seres of existing irrigation, it may rafely be avid thit
the provision of cattle and willinz labour to work & huge inerease in welis would Le even more difficult than

- *
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_provision of the funds to construct the same. - Nono tho less incrensed use of wells is worthy of all ccnourage-

“ment.: | A further examination of the matter seems uncelled for bectuse it has already been accepted that g »E B8 YL Tee g e 82
‘the right policy as regrrds the inundation cancls’is the provision of weirs, where practicable, and projects to s EEA R T - E - Bl R
_give effect to this. policy are in hand. : - ¢ z
7 34417 (58) Cropping and causes affecting it.—On the Western Jumna cnd Upper Bari -Doab Canals on a 4 -
100 zere plot.we would find something as under :— . : -V E o T S P
Sl I F230%3alyz €22 ERIE .
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{2) Miscellanequs on both conals would include chiefly barley, sarson, masur, vegetables and garden, § P $x 68 of et H }: % ;; & 2
moth, gwara, mash, melons end toria on Upper Ba-i Doab Canal.  No proposcls put forward swould alter these N s a 2
percenteges on those canals, but when weirs are built for the present inundation canals, it may be essumed = - S "
that there the class of crop will improve and cotton area and outturn alike should greatly benefit, that crop = g 2 ] ;22522384 z
replacing fuar, chari, and the lighter crops. . ) . S EE - * Do g~ g = 9 2
3442, (59) Practicability of lining canals.—I have seen some lining of canals more or less of an § - 1 ) - E
-experimental nature.  On the Upper Bari Doab Cenal, Rs. 28,000 were spent on puddling with clay two miles > -] - = = g w2 oo B
of the Lahore Branch, Rs. 80,000 were spent on a cement slurry lining of about two miles of the Main Branch S 2 - S N .. . B E T s a o A
Lower but this was too thin and failed, and there is a sanctioned estimate for Rs. 1,35,000 of which above S 2 T T T ’ e @ =2
half has been spent for a cement plaster lining half inch thick. ' "3 _° i I B
(2) There may be doubts as to the practicability of lining within reasonable time the main line of & canal, g B 2 =« oz alnl oo oo oe 2o 3
subject to infrequent closures, where the canal bed is below spring level, & condition which not unfrequently 2 g c: 2= 38 SR B3T3 o= e g
obtains. But, though the advantages would not there be so great, further down the canals the practical £ =3 A - - o 5
‘difficulties of lining tend to become less, while in the case of a new canal lining would generally present no RS s — £
practical difficulties as to execution. ) -2 ol ® =z oln a2 nz 8% 3
3443. (60) Cost of lining canals. Blue books. show that the Punjab Major Canals irrigated = = £ ’ RS S 213 Al S _ : x
7,982,532 acres in 1915-16, while the cepital outlay was 2,169-5 lakhs and the return on capital expenditure g S z ‘ ’ ’ ) - &
. was 10-0 per cent. The capital expenditure, therefore, per acre irrigated in that year weas Rs, 27, {’j =~ {_‘%
(2) Now take o crnal with 120 feet bed width and say 138 feet weited perimeter. In 5,000 feet length, A 8 | 2 = gls e zga2ee
the wetted aren would be 69 million square feet and allowing ten cusecs absorption per million there would é > 2 PR SRS A T Dol : 7
be 6-9 cusecs absorption, of which assume that lining would save six cusecs. Six cusecs saved in the upper 8 = , : S a A Z
reaches of o canal might irrigate 1,500 acres lower down, and the cost of lining 138" x 5,000 at = { — - e &
Rs. 20 per 100 square feet would be Rs. 1,38,000, or ‘:i&fzq =Rs. 92 per aere, which compares unfavourably ' = . & 5258 LRI 25 5
with the Rs, 27 arrived at previously. ' , } R E N - = S Do =
3444 (61) Enlargement and lining of canals.—It is scarcely possible to give a general answer =] 3 ! N
to these two questions and even in any particular case one would have to know the length of closures permis- ReE PP - o w0 g
sible and certain physical features such as spring levels, which if high might make the rapid execution of = o g8 2 N ZHEes5 a2 g . . . .
mosonry works impossible, In the past, canals, e.g., Upper Bari Dozb Canal designed, it is believed, with . S = o e G a “ = ’ ' ’ =
ahout half its present capacity, have been enlarged gradually, not * per sallum.’ S E
31445, (62) Effect of lining canals on seepage problems.—The effect would, of course, depend on the S o - o oo o= &
efficacy of the lining, but it may be doubted whether any result it would produce on seepage problems or e 2= N 2 2" T = 2 e e e e e Z .
subsoil water table, would materially alter cotton arcas. § oy - : 5 - T o §
3446, (63) Effect of lining canals on supplies.——The lining of canals would, generally in the & =
summer months, not appreciably improve the supply. Annexures I and II of average monthly discharges = e L. e e e e .. e %
in the summer show that these are far below the maximum carrying capacity of the canals and if more water b s
were wanted, then it could readily be run.  In the winter monthg, however, lining would improve the supply, = . P B . ot L g
because tlen we cannot supplement any shortage by putting more water in at the head of the canal.  Taking » by Z
the example given in reply to question 60 {paragreph 3443) and assuming that the 1,500 acres arrived at = o .. s - s s A ’ £
will produce Rs. 6,000 revenue on the Rs, 138,000 spent, we would get a return for our money of about 4} ) § u z
per cent. It may, howover, here be noted, having regard to what has just been said about lining not improv- & ’ oo - I : e 7 e »-E
ing the summer supply, - that 1,500 acres would be rather much to allow for the six cusces saved higher up, < ; . FE 3
equivalent to perhaps five cusces lower down, 200 acres rather than 300 acres per cusec might be taken giving “ . z LB ) i
{000 acres instead of 1,500 acres and 3 per cent. instead of 4} per cent. Z Z £ - L . L. e e g
3447.(64) ' Suitability of water rates.—The pitch of water retes hitherto adopted scems to have Z b | T2 g ’ &
influenced the zamindar but little in his choice of crops. Tho rates are generally too low to have that effeet E Z ¥, . . E gL, . . e e e e s
and were suitable cnough having regard to past conditions and the natural course of taking up the easier =~ - £ =
» . N . . . - kA ] — A i<
irrigation projects first. - But now that only the more costly and difficult projects arc lcft, o rigid adherence g2 T, . ., T E. . .. . e e e e e
to past proctice of low rates may make it increasingly difficult to justify these projects on the lines hither to §FZ 8 -1 =
laid down, eventhough the projects be undoubtedly sound in themselves, and would greatly add to the wealth z 2 £. . . % Toe e e e e e ©. LR
of the country. Subject to the remark, that water rates in this Province are generally low and that those E b E .
on the Upper Bari Doab Canal unaltered for over quarter of a century, despite great rises in the price of Z % - E | : e oLt ‘oz ;
* produce, are now uader reconsideration, no criticism is offered es to the numerous Schedules of Rates in force- - Z E - 7 Z oz f
“The opinion is however firmaly held that no practicable change in the water rates for cotton will appreciably E fv v onm o s 2 . e ooz 5 Z :
- affect the area under the crop. £ 22 5 % 3 a0 2 23 FE-IE A A A
3 : (For the oral evidence of this witness see page 101 below.) ’  E2 2 2 g i z < & = z E 8 L% & v
; 2 = “ , .
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YDIAN COTTON COMMITTEE: ‘ :

) - . Punjab.] - Mr. F. W, Woobs. [Continued.
Mr. W. F. Horws. [Continued.

T . Axsexure V.
- 1 i . . Statement showing number of wells, elc., on the Western Jumna, Sirlkind, Upper Bari Doch and Lowcer Jhelum
M . 2181 15q010 Canuals.
N . : pugzg SamwmSeq s&ep ¢ 10} 4daoxe ‘quoput .
R - : bd . jo 5300%0 W slem[u sum L1861 10RO T pue ‘ )
: o ‘ . | Averaye Culturable Annual ’
1o . : 1dy M1 03 9161 *9dog UIgE . Number | cost of arca ! R
<2161 AvIC WL 03 9161, ‘1A 03 LTTTHAY TT 0 Canal, District. of wells, | construe- | commanded } lrr“”_‘n‘od REMARKS.
S - ) ) 1d v U o 110 . ¢ tion per by Civil .
o ‘ ) 9161 AvIY PUZT ) €IET ‘100 IO 9161 Tady WIST 03 ST6T 190 YT well. 1 District. by ‘v\l“m "
: - 20, 130 !
: é b -e1e1 WV 93T 0} FIGT 00 WS GIGI £33 U3g 03 FI6T "0 WD
. - ‘ ndog 461 oIy OFTE o = .
a | < -proT woati W0 03 ST6T “nides YT FI6T *A40F WHT 01 16T oS 98T woxy O8] 1 2 3 ‘ i 5 ‘ 6 7
: ! I 0 ‘6161 e e e e i - I
; . i YOI, Aopq ses pue ‘g161 Tudy pUg p S | ..
; - » i o 1;1‘11 n&‘ '4;10 s;x[m. oieo WAMINEW MOPq e JATT oNF uady 981 03 dn Judpu; Kopq sem &ddns 20A1] OyL—ALON ' s Acrvs. Acres.
’ - Karnal L. 2,070 sez | 1,721,500 102,459
- s ® W w8 35332588888 382823 o ’ et -
+ e Ix e @ 2 2 2 58 & 8 oo w32 2 2 &8 32 8 3f acsadad S 2 ER .- e
Pégig%%333753‘:}ggﬁ—gﬁ:}z‘,”;;@;m‘ﬁa«;««a N paut .. .. .. 7,714 560 201,248 102,616
o= ! 3 [T S-S . S S - R T S S~ T A o= B -~ - ale 240 500 1,337,52 e
- o 2 m o e = = 2 2 9 ,:: :_;: g 2 g‘; 2833 238823 'C':“. & %8 8 Western Junna ., Roltak . . . 3,24 5 ,337,521 70,750
2 SEN B 8 & HRN Y23 2GR ESLESLGdd 8 TS Swd Aoy Missar P 355 | (@Lsvo | 3,163,636 1,017
= U b b S < = .
. - T bl ~ & w W m M _ () oo
. - 138388228388 ns8sR “posopd [vUE) U Ambals . -0 . .. 4,070 516 873,260 18,600
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\ad -l | T 29449 7,387,244 gy o
i P - - - - = OTAL . 23, PR ‘ ,d7,2 SU3,351
: 3 T aneuszsco3¥233gR383EER3 LY ER38888 88
- D oA R.2 288 2 58 3w vulq f_:— ?; o L T e T T Ludbi 10511 a73—150 i 816,862 102 oG 1
= [ S S S S S B N R, N - o udhiiana . . . . . 0 Lio—do =05 266 |
= Iali _ o 2w o x ftx T 32 © e D e WG e Sirhind ", . .
: i oo e connn2d s g § Z 2 E IR 882223838 ! ¥Ferozepore . . 8,001 100 2,110,506 145,041
S gu 7 & (SR S 2 8 % a c;« =4 g i~ :1 i R . o o oF o5 eF o5 ol of of et
W 0,8 S w8 © T ¥ k? -z o IS P - B - - - = Y 1y 919 AT R e o
= M:‘m’ o a2 o= g o= 5); 5 8 = 2 2 ERR=IR] s oo gz ;f_i TOTAL . 19,212 ! e 3,206,708 337,350
g‘ = 3882823 8RR883R 2220335 dSESSw
- 5 [ © . L . o o -~ Y S R I < B % 4 pi
= p=S P R I i — o e e O o Gurdaspur . . . .. 0,596 400 042,046 133,556
8 o w e e og@2radaEadgsdgs iR
. i (5] o ~ &1 &1 3 = 8 B = w & & L N A R S A S P sari Doab | Amritss 10,460 175—330 863,133 ooq
) R [ =B S R - R o = R B B T N Ry S - S S S S S S P Upper burl Doa . Amritsar . . . . s 10—34 3,133 228,131
= = = P A A A S e e R I S i
8 = 5, C o ! Lahore .. . 9,435 00 | 1,515,617 213,012
o o oW ol ool O 2 .
oy P N - B - = RE A= e 553 € & *¥[qeodry '!ou :
S s |3838Rgggaczeg 48 882 R332 d s e pedionen ToTAL . 0,512 | ... 2,924,796 57400 | .
Rt S W S o el ®
o 2 e oF of ef of af o 8 —re P
. N f o - -t (%]
"’3 b1 e © o o el @ o B DR W
- 2 - 0 g . N T .
.3 : - a2 eseceoc 2228 8RRERaz3geedsRanan Mr. F. W, WGODS, Chief Engineer, Irrigation Works, Punjab.
. ] o 9 5 o w o = T BC-A-S-S T S S S O
N} 2 |88 %= R E RTS8 34 FF S - ,
= 83 v S S - Sk ) e a s L mC 2 eS8 5 :%‘ Z 5 g—;’ § Exsnxen ar Lanorg, Jaxvary 1011 1018,
s R R B IR = A T T T R R R S S Gk N W S S ..
. . 3 . % o Mmoo @A 58 W 'N I B a m o oW . . - - - S - - T A ” [{, fateine ¥4
I3 Y S -~ T =S — S S S B R SIS N M- W S LS = G O - reiien statemend,
. E =4 & o 9 B k2P 8 od 6 d o g F ¢ ©
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PR o = T g8 gagasegEEgrgnnat%anls ; . I have bhir s . ‘ o o
: E R =1 %. *posopd [RUTLD R S B S L &3 3448, (50) Expeneuce.—- have thirty years’ experience of ceanal construction, irrigation, and irrigue
- "o ———
s R < R tion assessient.
po—— PR -
O ] e S s 22% 23 g gf} g s 8 3 "posOP 1TOT) 3449, (51) Wheat versus cotton.—It is difficult to say what cultivators prefer ; but; wheat s it casicr
. - 1 3 3 ry - -
F (5] ‘§ by b e 2 EIF ST F e AR erop to raise than cotton, and, on the whole, is less liable to damage from insects, and other causes. It s
j. Fﬁ 3 Th o & s o a8t g 288288 also a food crop and provides the peasant cultivator with daily bread for Lids own houschold ; whilst cotton
) o 2 3 =) * - . ) . N .
: T e R R EEERE R BE 22332 i_ S 3223 eI i B has to be sold through a middleman before its value can come into the family purse,
. 3 SR 2 7S e - P 5 ¢ e o f~ IF8] *ad 3 ‘ g . .
R By gg 2. f; b R i e T T S T — 3450, (52) (a) Critical period in regard to water supply.—(a) Tho critical periods for caual water
[ " T e 2 = s no 252288288 583s525%E8S88 supply for irrigation are the months of October, November, February and March.  Also August.  Increaso
. - e . J o 2 < ~ > % .. - - ) = e 5 > Ny
® » ‘ 222 E0BE2 8 82E8323235esMdEe e 9 of arca under cotton would probably require o corresponding reduction of arca under wheat or foria, unless
E . o3 A S e N - TR - I T e e T
s = & w6 E & F B —— P N - - canals are enlarged in capacity.
A g = | - e 22 3PN e n S 2w . . N . . .
2 < T -5 e 823 o LT S A S S S 3451. (52) (b) Watering of cotton.—American cotton requires first waterings in Marel, or Lefuro
% g Fl 288 223 PSP FARD oS e - the Baisakhi festival which occurs in the second weelk of April.  Cotton receives a depth of four inchies or five
P e e e £ e T = e . N
2 ) S e T T T T s e g n gl dg g inches of water at each watering. It is assisted by monsoon rainfull, but the Amecrican variely consumics
e e e e o g1 ! 2 =]
.= — T T e s wz2s s g8FgEEEEEESggadb AR an ugually a total depth of 24 inchies of water, and the deshi varicty about vighteen inches,
. o & - ? - & R S S P S . &5 e ~
S 8 128 E & E b SRS v e S B b B 3152, (52) (c) Statistics.—ThLese stadistics are recorded in the annual publications of the Trrigation
- 3 3 ef of of ef of & 61, T O e e P P =~ - I -4 I, Public Works Depor Yot P \ B X >
i =3 R e e T T e n a3 R AR ESEEZ RS2 Y S 8K Branc ublic Works Department, Punjah.  The figures called for have prolably been furnished by othier
= e ~q & Iy A 2 2 5 - - A s ry = . - 3 e T
: w0 8. | BB 5 :{-} a A R I ] 5 2 S oo E TG % oof of of of of @ oF eof ol ol witnesses before the Commission and need not Le xcpuxtcd here by nie
w0 7 WL & 2 v oy 2T CORE ‘ ' '
33 ey e i ha ——— . T s s 2 :2crS Yz 3453. (53) (a) Possibility cf expansion oiateauudercogtonbyenlaxgementotcauals.—\\uhavc no reliable
: : P - g 2 BEZEvs38axe N S S statistics of the flow of Punjab rivers in the summer, but roughly 1 estimate the normal flow of the Chenab
> A ~ 51 ,., S - LA S L - - . B e Y - gt
= S8R 8= Do R T2 8 oSS T E v w7 — and Jhelum rivers to be as stated in my reply to question 33 (paragraph 3457) below.  The cxisting full
.~ - A s et et e -t Y n oy b
oA ld e T e 2" T R e s e o g 2R 2223328882z 385 ¢ capacitics of the canals dependent on these rivers are as follovs :—
B Z g R8EE83REIERITEE R RN B e B S N I ) Upper Chenab Canal . . . . . . . . . 11,500 cuses
g 5 2§ =S %2 = ; ; o’ .
5105 FEAeées s T T e T e o maa o Lower Chenab Canal . . . . . . . . . 10500,
et st . ol 2 2 Al
— = % E § § {3 SEEgeigs8z 22 §_ ‘.i_ % L'uwcr Jhelum Canal . . . . . . . . . 4,000,
E “peFOLa [RUE) Tocioef of of of ef of of of o @ @ e Upper Jhelum Canal -, . . . . . . . . 2,000 cusces (for irrie
3 gation unly).
=3 D T T S T L B
——— . . e : Torat . 98,200
. R T T R S *
’ . R I L (2) From the reply to question 53 (p: n'(wm‘p_h 3457) it may be zeen that the combined flow of the Chenal
Lo N and Jhelum Rivers amounts to frum 34,000 to 7,000 cusces, on the averaye, throughout Marceh wnd Octolier ; ;
P T S S whilst in April and Septewber, it is over be)O(J cusecs.  Allowing s reasonable margin for possi G
. i e crror in
g : R S discharge estimates of the rivers, we could safcly adid 2,000 cusees to the capacity of t}u, Lower JLiélum Canal,
E e e e e e e . and the same to that of the Lower Chenab Canal to enable thebe canals to take better o advantage of the river
e e e e e :
.. F T A flow in HMMarch anld Getober,
R _ ) ) . (3) The Lower Jhelum Canal is at present Leing remodelled (e, Leing regraded and clevated and
- . PR . . . - »
FE T improved in design generally) without increase of its capacity ; and th 8 rLumduluw is cstimated to cost
4 PN T - B - A= A AnAaNASN g & about Ra. 23,00, OUO It Las Leen estimated that its eapacity could be increased by 0O per cent, (i ¢, by 2,000
¢ - M W & - oo ot ™
: 02
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usecs) at a further cost of Re. 15,00,000. The interest charges on this sum, at five per cent. would amount
t¢ Rs. 75,000 per annum.  This sum could be covered by an inerease of 21,000 acres in the annually irrigated
area; the average water rate being Rs. 3-8-0 per acre. * The average ares irrigated.by the canal has been
235,000 acres kharif and 565,000 acres rabi ; so that an increasc of ten per cent. in the kharif area, or of four
per cent. in the rabi area would cover the cost of enlarging the capacity of the vanal by fifty per cent. (2,000
. cuseos).”: Similarly it might bo shown that it would pay to increase tho capacity of tho Lower Chenab Canal
by 25 per cent. (2,500 cusees), ! :

.. {4) I am not sure that the ecnlargement of these canals in capacity would necessarily increaso the ares
of irrigated cotton ; since in the past they have not taken full advantage of the ample supplies available in
the rivers during ‘March and October. Thus, during the triennimm ending 1915-16, the discharges taken

by the Lower Chenab and Lower Jhelum Canals averaged as follows during the mouths of March an 1 October:—

P -
Lowzer CHENAB. Lowen JuELUM.

— ‘ - D]
March. | October, | March. } October.
fol3ae . . . . L. L L L. 7500 9,017 3,530! . 3,511
- 1911-10‘1 . N . . . , P . . 7,720 9,831 3,384} 3,542
: 1?15-16 . B . S . . . . . . 7,873 9,471 : 3,571[ 3,757
A - E ' Averages .| 7,731 ; 9,4401 3,496 | 3,603

’ |

o (5} The full capacity of the Lower Chenab Canal being 10,500 cusecs, and - that of the Lower Jhelum

: 3,000, it can %)c soen'that m tho month of March, at least, they have not, in the past, taken sufficient advantage
;.: of the supplics available in the rivers. I feel sure however that the cost of the increase of the capacity of

;each of thoso canals by 2,000 cusces in cach case would be recouped by an increase of irrigated arca either

of kharif or of rabi. 1t is by no means ceriain that the cultivators would increase their area under cotton

- rather than under wheat, though of course they might do so.
3454, (54} (a) Improvement in duty of water by remodelling of outlets.—Equalizing the distribution
of th_e supply of canal water between the upper and lower reaches, respeetively, of distributarics, is
- not hkclx'to improve appreciably the ““ duty ” of the unit of water supply. Such cqha-liza.tion is nceessary
from consilerations of equity towards the irrigating public in gencral ; but improved duty cannot, in theory,
. be expected therefrom,  Ceferis paribus, the best duty should be obtained by delivering the canal supply on
_-the nearest fields, and the worst by carrying it on to the greatest distance from the head of the distributary.
Bat if it Le argued that to deliver an abundance of it at the nearcst points is likely to lead to wasteful con-
sumption there, it must also be conceded that a scantiness of it at moro distant places will lead to greater
cconomy of consumption in those places. Hence the net result, in theory, must be the same from the point
‘of view of the argument suggested. T ‘
o 3455, (54) (b) Utilization of of modules. Modules if efficient would serve to equalize the distribu-
. tion of supply by preventing outlets in the upper reaches of distributaries where tho water levels are rclativciy
: ]ughe_st, and where they have a tendency to rise above design by reason of silt deposits in the channel, from
drawing off an excessive share of supply through the excessive liead of water prossure on them,
g 3456. (54) (c) Effect of remodellicg of outlets on irrigated area.—Equalization of distribution will and
increase the irrigable arca. . i -
3457, (59) Fluctuations ia river supplies and their efiects.—We do not possess reliable statistic of the
~volume of fow in Punjab rivers during the swmmer, but the figures subjoined give approximately the
. sverage daily discharge of the Chenab and Jhelum rivers, month by month, on the average of the quinqucns
‘nium ending 191516 1= - °

Riven. Combined

. Om Dine
Month, ) - Chenab and

Chenab. | . Jhelam. | Jhelum.

January ... oL 10,000 { 11,000 21,000
iebmary e e e 11,000 12,000 © 23,000

~ March R 16,000 18,000 31,000
; S&ﬁ?‘ LT T 41,000 | 43.000 $6,000
Tos Dol s Bt ot | 186000

© August R T T A 65,000 69,000 131,000
- September . . . e e e 41,000 42,000 83,000
-~ Ostobor ST N 18,000 12,000 37,000
November . . . . . . . . . . 10,000 13,000 23,000
Decomber .. ... . L1l 8,000 10,000 18,000

p . Y . . -
: Dho flow is »t & minimum in December but rises gradually through January, February, and so on till it reaches
* & maximum in Juns ; after which it diminishes regularly from August to December, Thisis on the supposi-

© -~ tion that wo ignoro high floods, which are of short duration. The flow in December is nearly cqual to that

- of Junuary ;' that of February and November are about the same. The March and October flow are about
= equal to cach other, asalso that of April and Septewber, whilst the flow is fairly the same from May to August
: uxclu‘s“}x * Seu also my reply to quostion 53 (paragraph 3453) above. ”
. 3438, (56} ‘(a)_U.miz:}tion of wells fof irrigation of cottoa Ia cazal areas.—In cases in which canals
Tcarry & su_pply tor irrigation during the summer wonths ouly, it would be possible for the sowings and
-~ tine waterings of vottun to bo carried ot by irrigation from wells if the wells were safliciently numerous. But
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.an ordinary well, worked with bullock power and Persian wheel, could not givo final waterings to more than
p & >

about twenty acres of cotton. Maturing of cotton irrigation could be done anywhere in riverain lands where
tlio spring level is not more than 25 feet below ground surface.

3459. (56) (b) I have endeavoured to obtain statistical information on this point, but have not obtained
it yet. In the riverain tracts of the Jhelum river in tho Shahpur Distriet, thero appears to be, on the wholo
about onc well to every 25 acres of land, but the wells are clustered together more closely along the river
margin than at some distaiice (even two or three miles only) from it.

3460. (56) (c) Tube wells.—I have little personal cxperience of the working of tube-wells, but I doubt
whether they would work well without expert supervision in rural areas.

3161, (56) (d) and (e) Constractlon of weirs v.rsus construction of wells.—1i Ly this question be meant
the linking on of inundation canals to the perennial canal system, I am not in favour of it ; nor am Iin
favour of discouraging irrigation from wells,

3462. (57) Effect of enlargement of canals on reveaue.~—lf the capacity of the Lower Jhelum
Canal were ineressed by 2,000 cusecs, i.e., from its present capacity of 4,000 cusces to one of 6,000
cusecs, it could irrigate with that extra supply, at the rate of four acres per- cusce per dien, flowing for forly
days (1st March to 10th April) 320,000 acres. I do not for o moment suggest however that any such result
would follow from such an increase in the capacity of this canal,  The extra water supply wight be available,
but it does not follow that the cultivators would avail themselves of it for the irrigation of cotton or of any
other crop. It would not be safe to rely on paper estimates of the addition to gross revenuc obtuinable from
an increase of capacity of the Canal. 1 would not say more than that the revenue derivable from the opera-
tion would probably fully justify tho expenditure involved.

3463, (58) Cropping and causes aifectivg it.—The cropping on o holding of 100 acres is roughly
as foilows. Wheat 40; cotton 20; foria 20 ; juar-chari 12; makki-bajre 4 ; misccllancous 4, The milleta
are grown from agricultural necessity, for the feed of oxen. Toriu pays the harsif rents, Increase of cotlon
ares might hiave the effect of reducing wheat arca through labour difliculties, cven if the canals were enlarged,
in the abscuce of labour-saving machinery.

3464. (59) Practicability of linizg carals.—1 do not regard the waterprosfing hning of Punjab Canals
as being either practicable or necessary.

" 3463. (60) Cost of lining canals.—1'o linc the 3ain Linc of the Lower Chensh Cunal and its Upper
Jhang and Upper Gugera Branches with clay puddle would cost at least Rs. 76,00,000. Lo line it with cenwent
plaster one inch thick would cost over Rs. 2,63,00,000.  And engincering estimates of this sort aro casily
cxceeded by actual expenditure in practice. The total capital expenditure on the Lower Chenab Conal
down to cnd of 10135-16 was for * Works ** about Rs. 2,52,00,000.

3466, (61) Enlargement and lining of canals.—The lining of a canal with woterproof miatcrial
might iutcrfere with its subsequent enlargement, if the enlargement involved increase of depth ; otherwise
it would affect only the lining of the sides of the channel.  Enlargement of o flowing canal eould best be dono
by steam navvies working on the sides of the canal alonz o line of rails luid on the banks.

3467, (62) Effect of lining canals on seepage problems. Tho lining, if ctfective, would reduce tho
pereolation from the canal, and retard if not prevent the rise of the sub-soil water table,  Dut it would
always be o matter of doubt whether any given kind of lining would be effective ; it would depend so much
on quality of material, workmanship, cte.  And its citiciency could not be practically tested till after great
expenditure had been incurred.  And even if effective it would be quite as likely to be harmiul, »s vthervise
The risc of the sub-soil water table is not per se objectionabile ; whilst a low sub-soil water-tuble fs objection-
able, Stagnation, alone, of sub-soil water is objectionable, and that can be prevented by drainage.

3468, (63) Effect of lining canals on suppliss,—The watcerproof lining of the Main Lino of the Lowcer
Chenab Canal and of its Upper Jhang and Upper Gugera Branches would add about cight per cont to the
discharge of the canal in cither summer or winter scason, Thoe expenditure involved would not e
justified by the saving of water effccted nor by other consideration.

Mr, W. F.lorus and Ma. F. W. Woobs called and examined.

3469. (President.) Mr. Woods.—My charge consists of all canalslying to the North West of the Ravi
as well as the Lower Bari Doab Canal on the South and Fast side of that river.  The canals on the South-
Eust of the Ravi are under Mr. Holms, who also has charge of the Derajat Circle.

3470, Mr. Huolms.—As regards the Sutlej Valley project, it will give new perennial irrigation to the
north west corner of Bikeser, to parts of Bahuwolpur State snd the Nili Bar in British territory and at the
samo tine irrizate the land now served by the Sutlej Inundation and Behawalpur Chenab Inundation Catids,
The project provides for two weirs, one near Ferozepore and the othier about 120 wuiles furthor down the river,
1t is still under the consideration of the Government of India. 1 fancy that it is hekd up for political reasorus.
As to the provision for weirs for irrigation in the Montgomery and dultan districts, 1would mention that
included in my various projects is provision for four weirs, three on the Sutlej and one on the Chenab just
below its junction with the Jhelum.  Of these, two weirs are included in the Sutlej Vialley projoct, w third
weir further up the river is purt of the Bhakra Dam scheme which is under preparation awl i3 a very big
canal project. The fourth weir is on the Chenab and furms part of the Haveli project whicl has come back
from the Government of India for revision.

3471, As regards the prospects of American cotton is the Eartenn Punjab tract, there 13 o fair ares or
deski cotton under the Western Jumns Coanal, The Nirhind Canal fract is very unsuitable for cotton snd
only a very small pereentage of the arca under it is cultivated with that crop. In the middle Punjab, there
is a fairly Iarge arca of cotton under the Upper Bari Doab Canal and there is no pussibility of extension,  The
intensity of irrigation in this tract is very high probably from seventy to cighty per cont. over the wholo
tract, Cofton is not slways secure in the Eastern Punjab as wos made clewr by tuis year’s experience.. Wo
had s very unscasonable and heavy downpour on the 25th and 26U Octeber following heavy rain Lo
the end of September. The result wes that the outturn of cotton was very poor and very big
had to be given. ‘The Easternt Punjab is served by the Western Jumna Canel, wnd the Jutins g
of the Punjab rivers. 1t is not £0 much snow-fed ag the others and in conscquence it rises 5
months later.  Tle more northern rivess rise by the st week of Aprill Water s L!.-txgg :
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of cotton or other new crop adapted to the conditions which prevail. That especially applies to the Sirhind
Canal. ‘In that case there i3 plenty of water in the kharif and plenty of land but the people are not very
ienergebic, i . . . ’ . .
i %72, As to the view expressed in the last paragraply of my written evidence, (paragraph 3447) I would
“ explain what was in my mind was that, naturally enough, the first projects to be taken up in any province are
* the easiest.. The land irrigated is probably the land near to the source of supply and the other conditions
“ate favourablo.’ Naturally, in the course of cvents, the more difficult and expensive projects tend to come
“later, The same water rates which might be sufficient in the case of the earlier projects to put them on a

8 'L, _sound financial basis and to enable them to be readily classified as productive works, under the definition laid

.- down by Government, would not necessarily be sufficient in the case of the more difficult projects and it is
.- very often'on the financial prospects that the sanction for o big project is readily accepted or considerably
.delayol, - Apart from that, higher water rates facilitate the working out of the designs very much, as one is

© -7 not hampered by an extessive regard to cost. The project I had in mind was the Bhakra Dam project
i that. we arc now taking up. The older canals with weirs are comparatively easy in design and construction ;

. -all .of them are served by simple weirs and the canal gets straight onto the land irrigated and may begin to
. Irrigate within ten or twenty miles of the weir. In the Bhakra Dam project, instead of having a simple

“2weir, we will have o dam in low foothills over 300 feet high. The water will have to travel over a hundred

.. ~miles, before it even begins to irrigate. So obviously the conditions are much less favourable.

ha7 34730 Mr. Woods—As to the area likely to come under cotton if the Sind Sagar project comps into
.- existence, the project has not been worked out yet. The annual irrigable area will probably be about a million
"and & hall acres, ~Out of that, perhaps half a million acres would be irrigated in the Zharif season, of which

24 wo might except from 100,000 to 200,000 acres of cotton. The project has not actually = reached the Chief
" Engineer yet. s

- 3474, Mr. Holms.—The Haveli project mercly affects the inundation canals in the Multan and Jhang

" “districts. As to the area that might come under cotton in the tract commanded by it, it is proposed to bring

. under now irrigation about 370,000 acres of which presumably about half would be rabi and Lalf kharif, and
'40,000 acres might be cotton. In preparing a project, we estimate the arca that will come under Zlari f and
‘under rabi respectively, Wo do not estimate the various crops in detail, 4.e., we should not estimato the
. possible area that would come under cotton. In the case of the Haveli project, it will irrigate about 60 per
- cent. of the total arca as against 47 at present. These figures have been worked out not with reference to
- waterlogging buf with reference to the supply of water available. The supply available throughout the
- kharif is not unlimited. I fancy that, in fixing tho percentage I have mentioned, the aim was to get an all
round increase suitable to the conditions within reasonable limits, Water logging is a local problem rather
than a general one in the Punjab. It is more marked in certain lacalities. .
3475, (Mr. Roberts.) The Haveli project will take up the whole area irrigated by the Sidhnai Canal which
now grows deski cotton, The whole of the arca under the Sidhnai which was formerly irrigated by water
-from the Raviwill bo irrigated by combined water from the Jhelum and the Chenab. It is hoped to improve
‘coitditions on the Sidhnai and all this tract should be suitable for American cotton as far as water supply is
_eoncerned.  The total area under irrigation would bo nearly seven lakhs of which 3-7 lukhs would be new
- -irrigativn. In 1015-16, the Sidhnai matured 223,000 acres out of 270,000 acres annual irrigation ; of which
- 22,000 acres of cotton was matured which is ten per cent. It could do a larger percentage of cotton with
& morc assared supply of water early in the scason. “The Upper and the Lower Sutlej Canals, with the other
inundation canals in the Derajat Circle, matured in 1915-16 1,200,000 acres of irrigation. ~The cotton arca
matured was only 51,000 acres which is four and a half per cent. of the matured area. But these inundation
canals are very unsuitable for cotton even for deshi cotton, ag they open so late. - Cotton on the Sidhnai
wont down very badly in 1916-17. The cotton area must be small as long as the inundation canals con-
tinue to open late. - The percentage of thearea under cotton on the Sidhnaiis generally about ten but if the
river is favourable may riso to fifteen. The Sidhnai is not an inundation canal strictly speaking,
Inundation canals are canals which entirely depend on the natural rise of the river. The Sidhnai has
» dam, There has been some good American cotton on.the Sidhnai. The Sidhnai under new conditions
might casily work up to twenty per cent of cotton.

8476. There are projects for three weirs which would help inundation canals. Of these three, one is”

included in the Haveli project with which we havoe already dealt. The Sutlej Valley project includes provi-
sion for two weirs, one weir at Ganda Singhwala about four miles from Ferozepore and the other about 12
miles further down tho river near the railway station of Jamlera. The total new irrigation under tho project
is estimated at 164 lakhs of acres, i.e., roughly about a million and s half acres. Of tho 16 } Iakhs of acres,
11-7 lakhs will be new perennial and the remainder irrigation will be new irrigation in the Zhadir,
which may or may not bo suitable for cotton. No estimate hias been made of the arcas under the different
crops classified into Lharif and rabi except to the extent that the rates of ascssment on which we base all
thesc projects havo to godo tho Financial Commissioner and the Revenue authorities for consideration and
determination and when they give us the rates wo can apply them to the projects. Tho rates are fixed by
the Financial Commissioner. - In fixing the rates, the Financial Commissioncr is no doubt guided in & general
way by the probabilities of the various crops that are likely to be grown but all we are told is that we may
base our finuncial returns on certain rates per acre irrigated.  As to the crops that are to be grown, I do not

++, think that the Financial Commissioner car do more than say that on such and such soil only certain crop

would be likely to bo grown. He could only give an answer in very general terms.
HT7, Mr. Woods~—We go merely on kharif and rabi. We know the duties for Fharif and rabi but
not those for a particular crop.  Our rates arc not uniform for all crops. The point which interests the
. Comimittes is the possible ares under contemplation for American cottor, but we have not in the past designed
our canals for the irrigation of particular erops.  We merely have fizures which show that with given volumes
of water such and such avcas will be irrigated in the kharif and rabi seasons respectively. You may caleulato
- .that a sertain percentage of the Miarif area will bo under cotton, and thus arrive at the results you aim af,
- 1f the Agricultural Department can estimate the percentage of the kharif arca which will be under cotton, it
will know also the coiton area. o
3478, M. Holms—The Bhakrs Dam project contemplates a million and a half acres of new irrigation.

- 'The irrigation under this project will be in the South Eastern Punjab.

2w 339 (Mo dehton) Mro Woods.—There is o lot of water available in the Punjab rivers except the
2 "Jumna in April and May for the extension of fharif cultivation. The demand in A pril and May is not up to
“ the full capacity of the canals. u April especially, the demand is slack snd from our peint of view, i.e., that

S i 7
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of running the canal efficiently, it would be better to have a kecner demand. It would mean so much more
revenue coming into our pockets. Just at present cotton is doing better than wheat and it is I.xkcly !,lmt
the cultivators will go in for cotton, at any rate for the next fow years, on account of tho present Ingh.pncos.
As for as we are toncerned, we should be glad to Iave a better supply running in the eanals in April, May
and June. We have got the establishment to deal with it." .

3400. (3fr. Moberts.) Mr. Woods.—In regard to the Lower Jhelam Canal, I proposed some years ago
to increase the kharif capacity of the canal for which thercis a}nplo water available f'rom April to October
I am not in a position to predict whether this increase of capacity would result in an increase under cotton.
There may be an increase under cotton : it is quite likely, but one cannot con.ﬁdcntly predict that result.
It would depend largely on the zamindar who is actuated by economic considerations and is affected by ques-
tions of price. He might prefer to go in for sugarcane or for rice, l‘h.c proposo'd increase of capacity would
enable us to distribute the rabi supplies more efficiently in connection \Ylth the Tr_xplc Cau}:xl systemn, It \v_ould
facilitiate the distribution of supply and bring this canal more in line with othersin the time ratio of rotational
flow, supposing that none of the present rabi supply is taken away from the Lower Jhelum. o

3481. I do not think that there is any danger of the pereentage of the eulturable commanded area irri-
gated annually becoming too high. At present jb is from 75 per cent. to cent per eent. per annum. Ido
not think there would be any harm in cent. per cent. irrigation per annum including dofasli,  Many distri-
butaries actually do at present irrigate over 100 per cent. of their enlturable arca amnually.  The pereentage
in the ease of every orchard and garden goes up to 200, So f'n.r as my experience gocs, I do not think that
there is much danger from the soil point of view, from excessive cropping. But I am not an expert on that.
1f it does not do harm to orchards and gardens, I do not understand why it -should do .Im,rm to other
crops. Of course the question of manure has to be considercd.  1f you crop heavily, you w1.]I have to pat
on more mamire. 1f you have a high intensity, you will be forch to grow s!lort season It‘gummr).us crops,

3482. (Mr. Henderson.) 1 do not think that thereis anything in the idea that future projects inthe
Punjab will affect the water supply available in8ind.  The amount we might take from the summer {low of

the rivers would be comparatively insignificant in comparison with the summer flow of the Indus river

where it enters Sind, I donot think the winter flow would he affected after a certain space of'timc lmc:"«.usn
as our canals develop and the subsoil water table fills up, there will be percolation going back into the river,
The Sukkur Barrage would not affect us in any way.

Mr. MIR MOWAHID HUSSAIN, Deputy Collector, Lower Chenab Canal, Lyallpur.
EXAMINED AT LYALLPUR, JaxUARY 1210 1918,

Written stalement.
(Translation.)

1.—AGRICULTURAL EXFPERIENCE.
(2) ““ Deshi” short staple cotlon,

3483. (1) Esperience.—I have been stationed at Lahore, Amritsar, Patiala, Nabha and Faridkot
States, Ferozepore, Dera Ghazi Khan, Multan and Lya}llpur on Government duty and as 1 have somo interest
in Montgomery distriet and Bijnor district in the UnitedProvinces, I'COU]tI. find occasion to talk with great
interest t0 cultivators oa cultivation and marked carefully the way in \y]uch t]](‘.y CllIthf‘.l’,(‘d. IC.IS o long
time since I left the above-mentioned districts and therefore I cannot claim to I_Jo in a position to discusg the
methods of their cultivation. However, as I have been in the Lyallpur district for the Iast five vears and
although I could not find occasion to.make experiments on any plot porson::.lly, T have gn.thcre(l some informa-
tion by questioning the cultivators whilst out on tour in view of \Vl}lCh. Igive the follo\\'mg‘ ANSWOLS, )

3184. (2) Varieties.—With the exception of tho Lyallpur district all t!l? other distriets grow deshi
Lapas, 4.e., red-flowered (ratar), yellow-flowered and white-flowered (flar). 'The latter has o broader leaf
than the first and scconi varicties and is more segmented. It has also a l.on;;cr sm-ple, and i3 distinguished
by its short and spreading plant. Of these varictics, the tillar kapas which contains one-third cotton and
two-thirds sced, has been considered most desirable.  Narma—jprobably a forcign l:r'xpu.:z——hzm ;‘Js? been found
to grow in small quantity in the Lyallpur and Multan districts.  In the Lyallpur district, attention has heen
paid to the encouragemeat of the cultivation of Ameriean kaprxs.for the List two years. . )

3485. (3) Size of holdings.—The average size of the holding u'ndcr I;fzpa.v, except in the new Cf)lf)nl('ﬂ,
cannot be cstimated. Xvery cultivator according to the scale of his huh}mg prepares & certain portion of
his land for the cultivatiin of eotton. In the new eolonies, the average size of t!xc Yiolling can be rockn.m-rl
asone square.  In the old colonies, one plough is held to cultivate twenty acres which can be ealled w holding-
In cvery old holding, three kdlas of land per holding is put under cotton cultivation.  In Montgomery and
Multan districts, the land is being served by inundation camals, which can supply suflicient water for eotton
cultivation. The averags holding cannot correctly he estimated in theso d istricts, but in view of the fact
that the kapas is considered a profitable crop it may be ostimat(\q as five or six killus,

3186, (4) Yields and profits.—The average outturn of deshi kapas in the _ Montgomery :m.rl Multan
districts is from seven to sight maunds per acre and even more, if the scason i favourable, while that of
Lyalipur district is found ta be five maunds, but for the last two years it has yiclded only two maunds on
account of the unfavourable climatic conditions. o ) '

34387. {5) Rotations and manures.—Tho Iland for cotton cultwn.tmn' is prepared by ploughing
repeatedly three or four timee, and no manure is applied. The general rotations followed are wheat, cotton,
and toria. The rotien roots and remains of the former crop act as a manure to some extent, If.t,.}}c rainfall
does not exceed the normal, the crop sown after wheat gives good resulty otherwise the one after foria.

3488. (6) Comparative returns.— As the cultivation and the picking of both short and long x'm;;»l--,
cotton are done mixed together, no separate accurate estimate of gutturn can be made for the different varictics
but it has been obigerved that the outturn of eotton from tillar i3 ono-third or a secr or two more, and of h’"',‘(‘f‘d
two-thirds or a seer or two less and that the other varicties yicld & #cer or two less than even the one-third,

3489, (7) Conditions affecting increase in area.—The cultivators usually decrease or increass the area
under cotton according to their profit or loss, When the produce in a certain year is less on account

f
>



 INDIAN COTTON COMMITTEE :

© Mr. Mz Mowamip HUSSAIN, . - [Continned.

of some ea.rthly or i:eavéhlj cé!amfty or the price goes down, the cultivation in the following year is decreased
% but it is not based on eny prineiple. 1t the prices are fairly fixed and the demand increascs, thero is a possi-
bility of an increase in the area under cotton by one-fourth or-one-half of the present crop, :

3490. (8) Uses of seed and seed selection.—The sced is used as fodder for mileh cattlo, becauso it

“27 ndds fat to their milk. The cultivators specially select big, healthy and bluish seed for sowing purposes
" and particularly prefer to have hand ginned sced, for the edges of such sced ara not destroyed and some eotton
is also left on it, which e¢nables it to germinate properly. : )

-1 3491, (3) General economic conditions.—No other improvement except that weeding should be done
b& ploughs, a practice already adopted by come eultivators, can be suggested.. If the good a,n‘d hgalthy
7. geed from the first or sceond pickings were sclected for sowing, there would, I think, be some saving in the

» 2 pickings, for, if the sced of one and the same picking, instead of the different pickings, is sown, its plant will

“ require one or two pickings only and not several. .

v(b) * Desha » long staple cotlon.

s f ‘8499, (15) Conditions affecting increase in area.—The increase in the area under deshi cotton in competi-

- ¢ion with food crops is an impossibility. It requires more lobour, more exp.endi_turc and it has also p?ovcd
" 'fruitless to grow anything but fodder erop in the area after kapas. The cultivation of' kapas can bo incre-
" sed, if its price should riss so very high as o cover the expected profits of both the rabi a.nc} Lharif.
7773493, (16) Suitability of existing varieties.—As the produce of the old yellow deshi kapas has very
‘mmch decreased for the last few years, tho cultivators are tending towards the cultivation of the American
.5 Cor tillar kapas, 'Their liking for the American is so keen that - it is easy, with a little eflort, to replace the
- yellow kapus by the American in the Lyellpur co]o.ny.
w07 3404, (17) Prevention of mixing of different varxeties.—_'l’he seed of the long and short staplg cotton
** can bo separated only in thoe field. It is difficult to do so in the factory. The easiest way to do this would
7" be 't0'tempt tho pickers Ly offering a higher proportion of long staple cotton as compensation for their
4 Jabour,
T {¢) Ezotic coiton. )
21 B495. (28) Importation of seed.—If a good sced of long staple cotton Le imported, even 2t a price higher
.. * by one-fourth, from America or Egypt, instead of selecting it in this country, thc. cultxmtors_ ml.ght _press
. to have that. The cultivators grow American or narma simply for getting higher prices, otherwise its picking
is more difficult than deshi and the sccond picking unlike the first is to be separated from the holl and tl}us
takes more time in gathering. Deshi can be ginned and spun easily, but ﬂ'liS is not tho case with the forcign
- apas, because the machines and implements of this country cannot deal with its fine and subtle fibres.

VI —IBRIGATION, |

3406, (51) Wheat versus eotfon.—Wheat cultivation is p.referred fg cotton because (1),’ there are
greater facilities for sowing, ploughing, weeding, etc., (2) thero is Jess anxiety in regard to watering, (3) tl}e
- and for its cultivation becomes easily cultivable, (4) it is in great demand for p({rsonal conmmpf:on, {5} it
- requires little space for storage and (6) it is easily guarded in the field as \v.ell as in the hoxgsc. None of the
above mentioned facilities is found in cotton but quite otherwise. - Loss in the ficld, strict supervision at
the time of picking, want of spacious accommodation for its storage in the house, fear of insects, rats, damp
slteration in rates, boll-worm, storm, excess of rain and continuous fear during tlzc rainy season are all scrious
anxiotics that liarass the poor cultivator ; for instance the produce of this year in spite qf pIenty of rain and
irrigation has been reduced to less than ane-half of the previous years’, whercas wheat is not liable to such
g50a,
to 3497, (52) (a) Critical period in regard to water supply.—The critical period in regard to the water-
gupply i the beginning of April and the end of September. The end of September and the beginning
- of Qctober are dangerons days on the pukla canals. The crop sown lato, on account of the inability to get
_ water in-April, produces o less number of Lolls, because it slso gets less water in Septembf'r and Octoler.
3408, (52) (b) Watering of cotfor.—A¢t the beginning of the cultivation og deshi cotton, the first
watering is given after one and a half to two months because so long as t!‘xe plant is not sufficiently strong
it is.thought objectionable to water it.. Afterwards one watering per month is given up to thq end Qf Qctober.
On the inundation canals, watering is stopped in September becsuse the supply of the canal itsclf is stopped.
Deshi cotlon requires four waterings and American five in all. o .

. 3499, (53) (a) Possibility of expansion of area under' cotton by enlargement of c_ana}s.-—-Tne increase in
¢ the supply and tho expansion of the eanals are not sufficient to encourage the cultivation of cotton unless
ihe cultivators have some special temptation. o o

" 3500, (54) Improvement in duty of water by remodelling of outlets.—The eque.hso:tm.n of tpe distribu-.
tion of the ‘ water-supply between the upper and the lower outlets an the distributaries or the
" fixing of appropriate modules will undoubtedly incresse the total irrigation by onc~four_th but even in that
" caso thore is cortainty of the extension of wheat ares, as can be seen from the fact that, if the cultivator get,
* ‘more water in kbarif, he, according to his own prineiple, ordinarily sows sugarcane, cotton, maize and fodder
- but would not inercaso the arca under cotton. The only solution of the problem for the encouragement of
the enltivation of cotton lies in tho dircction of facilitating the cultivators to obtain good seed and good rutes ;
beeauso they sct only on the principle that they would increase the area under cotton when they could sco
" the profit fetehed by the last year's crop.  IHowever, if the putlets were enlarged, o liberal supply were avail-
“.ablo in September and October, and the modules also were allowed to share this supply, the water 'should
be so much increased that it shonld be sufficient hoth for rabi and Eharif and at the same time the cultivators
shoull be convinced that tho extension of the arca under cotton is sure to load them toa profit.  Then there
would be & prolability of an increase of abous fifteen per cent. If, by chance, the d:r:ect:mn of the river is
chiangad or the jnundation canals are blocked in the Montgomery division in the bezinning of Soptember,
tho cultivators often give ono watering from wells, which they then repair. - If the canals were so arranged
T as to sttt both the rabi and kharif crops, the irrization from wells could be stopped, and most of the area
could be irrigated by canals,  One well cannot irrigate more than twenty or twenty two gh umauns ‘:md it is
7 rather wroublesome and exponsive to irrigate from wells, - Most of the land cultivated by :ﬂmmflarq is unirri-
1 gated becanse of their imited means and of the constant repairs of their wells and other materials. The
7 zamindars of Montgoniery are fond of cultivating #iinr deshi cotton,
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: 3501. (58) Cropping and causes affecting it.—If a holding is taken as of 100 acres and suflicient water
ig given, the cultivation will be done in the following proportions :—

Wheat.  Toria.  S:nji (fedder).  Cotton. Maize. Sugarcane,  Marif fodder.
44 12 8 12 8 4 12

3502. (64) Suitability of water rates.—The present water rates cannot stop the cultivater from
sowing crops according to his own necds, because the cultivation of each and every crop which he does is in
accordance with his needs, labour expenses, care, rate and scason. Howover, if the watcr-rates on cotton
were reduced to some extent, there might be some inerease in the cotton area

Mr. Mir MOWAIIII‘) Hussaix called and examined.

(Translation.)

3503. (President.) 1 have 29 yoars” serviee : about twently years as zilladar and the remainder as Deputy
Collector. I have been on the Sirhind Canal, Upper Bari Doab Conal, in the Derajat Circle and lastly on
the Lower Chenab Conal, T own lond in the United Provinces. The regulation of canal supply in the kimrif
isdone according to the zamindari demand.  The zilludar gives indents for each channel to the Sub-Divisional
Officer who indents for supply. Under present conditions of .cultivation, if a full supply wero run during
April, May, June and July, damage would occur at tho tails of channels by too much’ water getting in.
Regulation would be easier if the demand during Zharif was keener thanit isnow. The zamindars do not
clear their water courses from silt so frequently or keep them in such good order during the period from May
to August as they do it in the rabi. They start Jiard work on their water courses in September,  If the
water courses were kept from May to August as clean as they are in rebd, the outlets would draw mora
water. During khardf up to September, the zamindars’ demand for water is not so keen as it is after
the beginning of September and during the rali, lence tho zamirdars do not keep their water courses
a8 clean during kharif as they do in the rubi on the Upper and Lower Sutlej canals,

3304, I have seen that the cultivators do not sow their cotton with well water. They delay their cotton
sowings until the canals come into flow. Tf the canals close carly, they mature their cotton on well water
but only such ficlds as are near the wells. . Final watcring is essential in March for the ripening of rabi crops
and the eultivation of ordinary kharif by wells is difficult.  April and May aro very hot months and to work
on wells for the extraction of necessary water is very toilsome during these months hoth for men and bullocks.
In the Upper Sutlej Canal district, where I own land, the zamindars givo a final watering to wheat from wells
in February and sometimes carly in March. Tho well irrigated wheat requires four or five waterings to mature,
i.e., the sowing in Karlik {October-Novemher), the first watering in Posh (December-January), the second

. watering in Magh (January-February), the third in Phagoon (February-March) and the fourth and sometimes

the fifth in Chait (March-April). From the end of the month the working of tho wells ceases.  Iven though
after the beginning of March, water is not required for rabi, tho zamindars on the Upper Sutlej do not use
their wells to start kharif, though wheat harvesting docs not come on till about the 12th of April or later.,
In the Derajat Circle, there is ample water in wells but in the Upper Sutlej inundation canals tract, watcr
in the wells is somewhat scanty. ‘T'wo waterings aro given to wheat during March usually from wells and the
well water supply up to the end of March is taken up for the maturing of wheat. The harvesting of wheat
starts about the 12th April hut beforo this the harvesting of gram, barley and mustard sced is done, so that
the zamindars stop their wells at the end of Marcl, and after that full attention is given to harvesting opera-
tions. In view of the high prices obtaining at present, I think the samindars could inereaso their arca under
¢otton by one or two killas per square but not more than this.

3505. In suggesting in my written evidence that outlets should Lo enlarged for an increased supply in
September and October, my idea is that the supply of water Loth for kharif and rabi in the canals should
bo increased in such a way that the enlargement of outlets should not prove harmful to any of the two crops.
But if you enlarge them during kkarif, when thero is abundance of water, and reduce them during rabi, when
there is scarcity of water in the canals, the zamindars will be disheartened, because they do not liko to lose
their rabi crop by extending tho kharif. My written evidence explains everything in detail.

3506. The present water rato for cottonis Re. 3-12 including land revenue, ete.  Zamindurs pay shout

Rs. 9 an acro on colton. I consider that if the market rates for cotton were to go down seriously but the

water rotes were reduced to say Rs. 2, it might have the effect of keeping up the area under cotton, At the
present water rates, a reduction in the water rite would not have any eficet. ’

3507. (Mr. Boberts.) On the Upper Sutlej, it is common to give four or five waterings to wheat alter
towing. My lands are on Upper Sutlej. I am anative of Bijnor in the United Provinces, [ have also got
some land in the Montgomery district and in Bijnor. )

Sardar Sahib CHAUDHARI AMIR SINGH, Deputy Collector, Lyallpur Division.
Exaymsep AT Lyarcrvr, Jaxvary 12to 1918,
Writien statement. I
(Translation.)

V.—GENERAL,

3508. (47) Effect of watler rates.—The watcr-rates and the land cess have both a great effcct on
tho cultivators and land-owners’ preference for a particular ciop, for they keep tho expenditure as well #8
the income of the cultivation iy vicw. Excepting a little fodder crop, essential for the feed of their cattle
they evidently give preference to the crop fetching compuratively a better price,

3309. (48) Desirability of alteration in water rates.—There is a general complaint about the bigh
water-rates charged for maize and gram but the latter appears to Le bascless and if the maize ratrs were
reduced from fourth to fifth grade, i.c., from Re. 3-12-0 to 2-8-0 an acie, there is o possibility of an increage
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of its cultivation. AIthouéh maize is not exportéd from India, because it is cheaper than wheat, the culti-

= vators prefer it to wheat for their food. . The increase in the production of maize will therefore mean less con- Statement showing yields and prices of crops.

“ sumption of wheat in India and more wheat available for export from the country. i
s el - . . AVERAGE PRODUCE :
: i : . ’ AT THE END OF AVERAGE RATE PER RTFEE (IN SEERS ) !
) : VI.—IRRIGATION. SETTLENENT, [
Name of cropt ES:
: 3010 (50) Experience.—I have been employed in the Canal service since 1887, and have all -along been P ] : ;
“put on the irrigation work. I have been doing the irrigation assessment work for more than twenty years. : kb phang 11903, | 1509. | 1910, | 1911, | 1912, | 1033, | 1014, | 1015, | 1916, | 1017,
..351L (51) Cotton versus. wheat.—The rate of cotton for the period of last eight years has been low, : ' [ P Y PSRN PSSR AU DN S NN N e ——
and this can be justified by tho statements appended, -The landowrners as well as the tenants are as a rule ;
desirous of growing the crop that fetches more money, as explained in answer paragraph 3508 above : conse- . Maunds | per acte. r
“: quently prior to the year 1916, when they could see a loss rather than a profit they preferred to grow wheat Black sugar . . 18 1 |10 105 | 1043 | Ty [ 100 | ALY | 205 T 84 | Gl
o cotton, but since 1916 the rate of kapas‘has goue high a.n('i th'e za'm.indars are giving preference to this crop. Cotton + . . ¢ 4 7 5l 43| 58 | 43| 13103 | 5130 4% 2 .
(2) The cotton plant on account of its fragility ang its inability to withstand heat gets damaged if a . 5o | o313 1 2gre | oo 10 100 fasn lasa b o1ag ! 10
sccond watering after fifteen or twenty days from the first watering werc not given. On the contrary, neither Maize . . . 13 10 1odc | =3ie 1 2000 =R I Bl B }
does wheat require water so carly nor is its plant so fragile as to get injured so easily : this is why the land- Juar .. L7 6. {18} AR} 160 |16y | 17 [RR RIS B2 BT
owners and the cultivators prefer to sow wheat rather than cotton. But, if in the beginning of April, when Eajra  « . . 7 7 123 |20 |ama)any sy 1 18 1} 123 | 133 .
the necessity for watcring rabi decreases, the cotton cultivation is commcnced (and finished within the same § 111 | 1ave 12 D 1ga, s |1 | 13 | 108 i
month) and the canal water-supply is kept continuous, i.e., the supply of water is not reduced, during the Wheat ... 13 10% v S S S T I R ;
months of April, May and June, when there is plenty of water in the Jbelum and Chenab rivers, then the Toria . . . 7 5 . 91100 | .. | T 3 10 0N 91104
_-danger of damage to cotton on account of the scarcity of water, can be possibly avoided. - | Gram . . . 9 8 ee {1513 ] 21 Tog 1 16 | 1y | 1L f 12k | 121
3512, (52) (a) Critical period i regard to water supply.—The critical period for the water supply 10 | i
is the whole of the months of March and September, and if the cultivation of cotton is inecreased, the Pardey . . . 1 } I R N R 1 A R R N B
* present defective system of canal water supply during the summer season is liable to injure the kharif culti- Rice (Bhunji) *. 20 - .. - . . oy . . " :
vation. But if the cultivation of cotton be commenced in the beginning and finished at the end of April and - - oo el
the necessary supply of canal water is maintained during the months of April, May and June, the kharif This copy has been taken from the oftice of Lynfpnr Tt
crop can be cxpected to give good results, provided the weather remains suitable (in spite of there being an
increase in the cultivation of cotton. - : Axvexcre IIL
35313. (52) (b) Watering of cotton.—Cotton cultivation requires water from the begmmnv to the . .
end of April and late-sowing of cotton continues up to the month of May. The cotton crop requires its first Irrigation Statement for Lyallpur Division for the last scven Rharif years.
watering after about four or six weoks and after that the crop is watered on every turn which falls between
ten to twenty days. Deshi cotton requires one watering in October also. The quantity of water, which can Suga Miscel-
vern ays. one ! . ! r, ¥ gar- i Tapa alze. | Juar. 18 | Totar,
irrigate three Liflas of kor land for the cultivation of cotton at the first instance, is enough to irrigate four Name of Crop. cane, | Muoil. | Kapas. | Tudigo. ) Male k lancous,
kilas of cotton land afterwards. R
3514, (54) (¢) Effect of remodelling of outlets on -irrigated area—There is a _probability of an Acres. Acrcs. Acres. Acrs, Acrcs. Acres. Acres. Acrea,
Thcrease of about one quarter of the whole of thie irrigated Lharif crop, if the distribution were equalized.
3] . . - -« . . 3 LZ " no ”
“The principal kharif crops which bring the best return are sugarcane, rice, cotton and maize but of these sugar- WO . .. e e e 14,043 1,806 | 28,273 97| 23,205 | 00,923 | 10430 140223
cane snd rice require more labour, the rate for maize is cheap, but the water taxes are comparatively high 19011 . . . . e 8,117; 1,123 64,679 . 22,045 63,401 18,420 | 155,785
and the cultivators thorefore pay little heed to this crop (maize). - Thus it scems that cotton will be the only 1912 . . . 0.733 1,501 47,970 | 23405 47,054 31,207 | 161,289
suitable kharif crop. ’
- n nr n o 0
3515. (55) Fluctuations in river supplies aud their ‘effects.—There is generally &  gradual increase of M. . . <. 12,992 357 9,802 51 18,357 34,683 | 10,636 | 126,073
" water in spring and a gradual decrease in autumn in Jhelum and Chenab rivers and sometimes thereisan 1014. . . . e 11,061 1,194 56,369 67 22,609 58,120 27,908 | 157,324
- extraordinary docrease of water in the above rivers during August and September but such decrease is very 1015 12 280 1,230 34200 29| 23018 43,501 26,270 | 1145.737
seldom and therefore the cultivators have a tendency to grow cotton, R o ’ - - ’ ' N
-yw > . : 3 - - n o Yo 83 2 5 o
3516. (56) Ulilization of wells for irrigation of cotton in canal areas.—In cases in which the canals WE . . . . e 15,942 1,213 27,981 T, 2WII8 51,885 21170 " 160,125
run only in summer, the cotton crop is irrigated firstly by canal-water and when there is no water in canals -
the final watering is done by wells. This kind of mixed irrigation exists in the Shahpur Canal Division. TOTAL IRPRIGATION FOR SEVEN YEARS . | 82,218 87301 200,43 314 | 170,817 ¢ S19,218 | 164,117 | 1,054,550
Although the area under cotton in the villiges of Hafizahad Division in Gujranwala District is small | — S
and the need for irrigation for the cultivation of cotton on account of the nearness of the *“spring level AVERAGE IRRIGATION PER CRO?P .| 11,745 1,219 | 414,205 430 24,330 | 45,602 | 234450 160,650 '-
is not. great, yet sometimes the canal irrigated Fharif crops have to be saved by the irrigation from wells. SNV U ‘ e e | e R
3517, (58} Cropping and causes affecting it.—The following results have been thaincq from 100 acres AVER AGE CULTIVATION PER 100 ACRES 2.3 02 85 .- 47 83 43 29-0
of kharif land in the Lyallpur Division by taking it for the past scven years, from kharif 1910 to Fharif
1916 :— '
Kharif. v
Sugatcane, Rice, Cotten. Indigo, ' Maize. - Juar. Miscellancous. Total Anmmmm 1v.
acres. i Lo s .
@3 02 85 4.7 88 45 “99.0 Irrigation Statement for Lyallpur Division for the last scren rabi years.
. Rali. - ' i ; i
~ : . - o Mizerl-
Toria. Wheat,  Barley. - Berara. Gram. Scnji.  Miscellaneous., Tofal. Name of Crop. Toria. | Wheat. ' Darley, | Perara. | Gram, Senli. 0 pilons, | TOTAT
137 455 06 01 45 49 1-5 68-8 $ }
€ ' ‘ : '
97-8 191011 . . . . . .0 esut| 2o ,235 §03 | 2431|2782 R316 ) 300,249
ANNEXUEE | LIME . . . . . . SRII) 2uTTA Y 4003 593 | 26033 | 26615 0050 | 872704
, . . ) 101213 . . . . . .. 63000| 219,257 | 2,508 515 20,001 22,004 &783 | 341,453
Statement of cereals in the Lyallpur Division arranged according to the lund and waler-taz. 191314 . . . . . i £3,032 | 228,590 2,149 23 21,229 23,088 68381 345,843
; T ‘ " e P
f WATER-TAX. 191415 . . . . . L boB3m2? 223,600 4,161 787 20,52 27,281 8,753 3 61,035
Land-tax i _ : 191516 . . . . . . 092 20413l 3013 1me | ezssz| 2307 6637 252,178
! Finst grade ‘Second grade Third grade Foutth grade | Fifth grad si J - wgy ! T 3 ) 22,258 055 :
L @R T80 | G B, 040 # Bs. 5 @ Ts. 5120 | G ReSs0 o s 101617 . . . .. L] CEI0E] D0T0T, 2,67 00z 18866 | 22252 £,006 | 242,051
per acre. | per acre. PT 8CT. pet acre. . p(r acre, per acre, ; " I S —
% % T - ! TOTAL IRRIGATION FOR SEVEN YEARS |  425,1150 1,043,474 23,332‘ 2,675 1 101,723 | 176,479 ,; 54,546) 2,493,508
At least .‘\8- 12 }\il" “}1\'\!?51(}(’, EJl!Rﬁ . Gﬂtr;klns. ; “thedt tarley, i Gram, musur,luson-- | Colton of the - e e i T
W, H anl fuda, abls, e toria, alsi, | Lkharif, . i - o . ro- o i
. i Singharrs. | sjpkoes, : mn}rr.infmxuﬂlﬁ. H ngz?&( b':jfﬂh'moﬁz;‘\ ﬂfx‘ﬁi?wmn E'r‘l‘s” AYERAGR IRRIGATION TER CEOP . .| €0,531} 235406 3,340 525 23,104 25,211 ¢ 7607 | 358,214
AtA' t{g: utmot t m;jcns and mm,: cotton, maize, sun, ¢ “igagsi, ' ) ! il B ted
% 10 yet aere. | : ons. sarkands, . senfi, | eaina and Ml ) i i
: ’ ‘ ! E ;M’-’ ird, ab me;J, ; . ATELAOR CULTIVATION PER 100 ACERS ! 17 f 45-5! 06 , 01 45 40! MJ €5.3
1 H ;don——! i, mehadi : 1 H i
'I f i : KOTE.—The cultivatle area in the Lyalipor Divisicn s 517,062 srece, but the s1ea taken to work cut the sverage Ie 218,000,
No1s. —--Jhu.an l.m:l 1 charged at one Lalf the total water-rate on the newly cultivated land, F 2

w ?
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.~ Bardar Sahib CuavpnUrt AMIe Srxom called and examined.

IR T V(Tmnslaytz’on.)
- 73518, (Mr.  Ashion.) 1 have thirty years service. 1was a Sub-overseer for eight years, a Zilladar for
- ‘fifteen years and have been a Deputy Collector for the last seven years. At present zamindars are thinking
* of bringing a greater area under cotton and if present prices continue, they will give up some of the area under

 wheat for cotton. If the water rate for maize were reduced, the area under maize would increase, but maize )

- would not compete with cotton.. The cultivators prefer maize to wheat for food.

©% . 3519 The canal supply in April, May and June is governed by the zamindari demand. Under present

conditions, the full supply in the canals eannot be run in April, May and June bécause the demand is not

* sufficient.. ‘Regulation would not be harder-if the demand during these months were keener than it is at
present. - In April, May and the middle of June, the zamindars do not clear their water courses so frequently

“. or keep them in such good order as they do in the rabi. If they kept them in the same order as they do in

" rabi, the outlets would give more water, but they do not take the trouble as there is not enough demand for

...t water in kharif. If the demand in kharif was keener and cotton sowings were started from April lst, the

3 tegulation of supply would be made easicr. - . .
i :.3320. I have worked on the inundation canals in Shahpur district for ten years. ~ In the inundation canal

1 -areas, the zamindars do sow a little cotton on well irrigation, afterwards giving supplies from the canals

“but usually they sow on canal water and if canal supply fails, the cotton matures on the well supply. 1 think
1 cotton next year will increase by twa killas per square. ) ; )
. /A

Mr. AGA MOHAMMED MIRZA, Zilladar, Multan Canal Division, Multan.

ExaMimvep AT LyarLpur, JaNvary 1211 1918,

Writlen slatement.
I.—AGRICULTURAL EXPERIENCE.

(Ia) * Deshi * shori-staple cotton.

.3521.7(1) Experience.—I have been stationed for five years in Ludhiana, three years in Ferozepore
seven years in Lyallpur, and for five years in Multan district. I have been in actual touch with cotton culti-
vators, ‘

) 3522. (2) Varieties.—I will mention here of the Multan district, where T have been last stationed.
Ag everywhere elso in the above districts, here in Multan on the Sidhnai Canal, all varieties of deshs cotton
are grown mixed due to the ignorance of cultivators. - Indicum white and yellow flower; neglectum, white
and yellow flower and Multani ratfar are all mixed up and the only distinction the cultivators are aware of, is

. between rattar and other deshi. The cultivators believe rattar by far better than either fndicum or neglectum.

3523. (3) Size of holdings,—Tho average size of holdingisone kille, which is cquivalent to four squares,
amounting to ninety to 120 acres. The average area under cotton per killa is twelve to fourteen dcres.

3524, (4) Yields and profits.—The averagoe yicld per acre is five maunds and the profit per acro
is about Ras. 30. : :

3525, (5) Rotations and manures.—There is no rotation in the strict sense of the meaning, but
generally wheat is followed by cotton, snd the more enterprizing eultivators prepare fallow lands in which
they use cattle dung as the manure and more especially old ara Jands which once formed banks and beds of

* the ancient canals and which are extensive in the irrigated tracts of this district. .

3526. (8) Comparative returns.—As all deshi cotton is grown in a mixed form hence it is not possible
to compare the return of deski short-staple with deshi long-staple. Generally deshi sLort-staple predominates
jn this district. Exotic cotton has just found its way in this district, but the zam/ndars have come to realise
that this fetches Rs.'3 per maund more than the ordinary deski does. -

3527. (7) Conditions affecting increase in area.—The fluctuations in the area under cotton on the
Sidhnal are largely dae to the Ravi River swelling early or late in the season. 1 attach a statement for the
last five years from which it will appear that there is a marked increase in the area under cotton more especially
in the year 1914-15 when tho supply in the river had remained constant throughont the year. In the year
1012.13, tho supply in the river had been eardier than 1913-14, and in the year 1016-17 the supply had come
down very late. There is no possibility of an increasc under deshi and if American cotton were encouraged
it is moro likely that deshi varieties would be checked and American would take its place, which is already
taking Lold gradually, and cultivators believe it to be the best of all varictics.

3528. (8) Uses of seed and seed selection.—Zamindars generally scll the entire stock of cotton
“keeping very little for their house consumption. Only the sensible and enterprising zamindars keep the
selected seed (hand ginned) for their next harvest, but ordinarily the common cultivator buys its seed from
tho local banie who in turn gets it from market whero it is brought from factories. This is the reason why

.. "we now see the American sced mixed up in the deshi varieties on a good scale. Hand-ginned sced is
- ‘preferred moro than the market seed, and most sensible zamindars keep their seed hand-ginned selected from

~ healthy plants.
- 3528, (9) General economic condition.—Cultivators over here have come to realise the advantages,
of American cotton over the deski varicties. Of course, they already know that Multani retfar is better than
trdicumn and neglectium Loth yellow flowers but they also know that American is far superior than either deshi
variety, 1 zamindars arc given concession in the water rates, say at half rates for three years, they will
surely adopt the American variety and keep it unmixed. Last year, although the supply in Ravi was very late
the ramindars had sown Amer'can in a few plots and this year again, although the cotton sowing time had
elapsed; still zamindarg had managed to grow cotton on the wells and even on capal water. This year, the
area under American cotton has fairly increased from that of the last year, and the American has stood the
test of Infe sowing and abnormal rainfall. 1t has thriven well under the same conditions of climate and soil
and has stood superior in each and every respect to deshi.  Although the sowing of American had Leen con-
" ducted on the orthodox line, still the outturn Las proved a little better than deshi in comparison with equally

- “good deshi,
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VI.—IRRIGATION.

3530. (50) Experience.—I have experience of canal assessment work, having been a zilladar on perennial
canals, .
3531. (51) Wheatversus cotton.—The cultivators prefer wheat to cotton for the following reasons :—

(a) It is a staple food.

(b) 1t is easy to cultivate, and snitable to all climates and soil and is very drought resisting.

{c) It has an insurance of standard value and has very little fluctuation in prices,

(d) It serves as a green fodder and gives any amount of dry fodder in the shape of bhusa.

(e) It is a bumper crop and gives a respectable heavy outturn in gencral.

(/) It does not require scientific methods of cultivation.

(g) It does not require much manuring.

(#) Generation after generation have proved its efficiency and uscfulness due to unforeseen chances

of drought and dearness. -
(?) It can be stored without much damage for o considerable time if there i3 no value for it in tho
market.

3532, (52) (a) Critical period in regard to water supply.—The critical period i3 April and OQctoler,
If there were an increase in the irrigated area under cotton, it will cause either lato sowing of wheat
which is objectionable from the miller’s point of view, Lecause the grain does not become supple and is deterjo-
rated ; or would reduce the quality and quantity of cotton then standing in need of water. October is moro
critical than April. In April, if water is much needed the only effect which it will cause on cotton would
be a little late sowing of that crop. :

3533. (52) (b) Watering of cotton.—Cotton is watered with an interval of fiftecn to twenty days and
three inches of watering is all what is required of it for one watering.

3534.(56) (a) Utilization of wells for irrigation of cotton in canal areas.—The sowing of cotton under
wells would be possible on Sidbnai canal, as has already been done in certzin places last year when
the supply was very late and this year as well.  There are certain tracts in which a combination of well and
canal irrigation would be possible in the case of American cotton.

3535. (58) (b) Extension of irrigation under wells in canal areas.—Generally, on Sidhnai cach well is
meant for fifty acres of land. Where there is moro land on a well than fifty acres, zamindars are sinking
new wells every year to the best of their means, available, and are extending irrigation of their own free will

3536. (58) Cropping and causes affecting it.—The following table gives a rough estimate of tho
average area of each crop grown on & holding of 100 acres,

Khrarif— Rabi—
s Acres. Acres,

Cotton . . . . . . 4 Wheat . . . . . 25
Rice . . . . . . . 4 Fodder . . . . . 4
Juar . . . . N . . 4 Gram . . . . . 8
Sesamum . . . . . . 4 Patley . . . . .1
Indigo . . . . . .1
Toria . . . . . . 2 38

29

That is for an average arca per holding of 100 acres.

.3537. (64) Suitability of water rates.—I don’t think that water rates charged have any effect:
whatever on the cultivators preference of o particular erop, hience no changes are called for in the schedule
of water rates,

AXNEXURE.

Area under wheat and cotion for the last five years’ fluctuating according to the supply of water in the Sidhnai
Canal in Mullan District.

1912-13. 1613-14, 1014-13. 10135-16. 1016-17.

]
Name of crop. { TEMARKS.

| Cottops | Wheat. ; Cotton. | Wheat, | Cotton,

45,567 .. f 20,601 .. 2,510

TWheat., ; Cotton. | Wheat. } Cotton. | Wheat.

Kharif . . .

Rabi . . . -] 63,780 .. 71,294 . 92,033 J . 68,934 . 87,541

Mr. Aaa Monsaanap Mirza called and examined.

3538. (Mr. Askton.) T have twenty years’ service on the Sirhind, Lower Chenal and Multan Canals,
In the Multan District, in certain years when the supply in the rivers is very late and the time of sowing
is passing, the camindars sow cotton on well irrigation. M the zamindars were made more fully awars of the
advantages of American cotton, it is very likely that they would increase the area under it. The only thing
I can suggest for promoting the area under American cotton is the use of wells,  The canals in the Multan
District do not open till the end of May, Lut the zamindur could stert irrigating cotton from wells.  If somo
concessions were given in the way of the remission of charges on fodder for cattle or say only half water rates
were charged for cotton for three or four harvests, it might promote the growth of American entton. The
present water rate on cotton is not a very heavy item againat an increase, 1 eupgest reducing it simply as
» stimulus to ramindare. :
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: .-, 35391 have been seven years on the Lower Chenab Canal as Zilladar. The supplies in the canal from
"% = April to July are regulated by the demand of the zamindars. The zilladar indents for supplies on the Sub-
= ‘Divisional Officer, and the Sub-Divisiona] Officer indents on the Executive Engineer. I have been in Burala,
Upper Gogera and Khanki Divisions, In these divisions, the Sub-Divisional Officer does the regulation,
% 3540. The regulation and distribution of the water supply would be easier if the demand for water during
" April, May and June was keener than it is now, because at that period there is any amount of water in the
“ river and there is no necessity for running the canals and branches by rotation. The zamindars do not keep
- their watercourses as clean during Lharif as they do in the rabi because they know that there will be no shortage
: of water in the hot season ; whereas, in the rabi season every drop of water is required. They would be able,
no doubt, to get more water by clearing their watercourses more frequently in the kharif than they do at
- -present. - :
L p~ 3541, There is no possibility of an increase of deshi cotton on the Sidhnai Canal. Maize and other crops
- have already been given up on a small scale for cotton. 1f these waters were available in the canal say in
"~ March or the beginning of April, I think there would be an terease under cotton. Even if canal water were
~_available then, I do not think that the zamindars would given.up wheat for cotton, Lut they would grow
2" American instead of deski. There would be an increase in the total area under cotton but it would not be
" very much. Land, which is not already under cultivation, would be brought under cultivation,
= -7 3542, There is only one tube well in the area under the Sidhnai Canal at Mahnisyal. It isin my section.
It was put down by Rai Dahadur Ram Saran Das of Lahore.. It was worked last year for a couple of months
-till such time a3 water became available in the canals. After that it stopped, and has not been worked since,
. 'ns there was any amount of water this year in the river. p
: 73543, (Mr. Roberts.) 1 wag in the College class for Extra Assistant Commissioners two years ago. In
:1916-17, the supply in the river Ravi was very low. There was a hig drop in 1915-16 and in 1916-17. The
gupply in the river Sidbnai was very late; it is supposed to he a semi-perennial canal. * I think that, other
things being equal, the carrying out of the Maveli project would make the cultivation of American cotton
very secure.  This year thero will be a large area of American cotton. 1,500 acres are doing well under present
conditions. ~ If the water could be guaranteed at the beginning of April, deshi cotton would be replaced by
American, As regerds demands for water in September, there is not very much trouble. Any how the
zamindurs make both ends meet. They give water to cotton very economically and go on making prepara-
tions for the coming rabi. There is not very great difficulty in October either, The supply in the Sidhnai
beging to fail about the end of September as a rule. This year’s supply is still flowing with little
interruption. : American cotton has got a very good chance this year. Supplies came in about the
end of May. Though the American cotton has been sown late this year, it is doing very well.

i B . a i
Mr. F. T. BATES, Superintending Engineer, Lower Chenah Canal Circle, Punjab.
"ExamiNep AT LyALLPUR, JANUARY l4Tm 1918,
Wrilten slatement.,

VI.—IRRICGATION.

3544, (50) Experience.~~My experience of irrigation is limited to canals in the Punjal and covers about
seventeen years including canal irrigation assessment work. ~

3545, (51) Wheat wversus cotfon.—On the Lower Chenab €Canal, there is a decided preference for
wheat over cotton. | Take, for instance, the best eotton growing Branch of the Canal, ithe Bhawana Branch
and compare the cotton area with that of wheat for the poast thrce years. Cotten, 14,101 -acres, wheat
43,800 acres, on an average annual irrigated area of 1,00,000 acres.  The percentages therefore are :—

Cotton 141 per cent of annual irrigation and
\that 438 ’e ’” ’
on the Lest cotton growing branch of this canal.
(2) Again, taking this canal as a whole, the annual irrigation is, on the average, 23,00,000 acres of which
wheat i3 in round figures 10,00,000 acres and cotton 1,86,000 acres. The percentages of annual irrigation
are 1— :
otton 8 per cent and
Wheat 435 per cent.

The reason for this preference is entirely economie. The wheat erop all told pays better. Y
3540, (52) (a) Critical period in regard to water supply.~—As the Lower Chenab Canal is now linked
to the four other canals drawing on the combined supply of the Chenab and Jhelum rivers, I consider
that the months of March and September are the eritical periods, particularly the former. T don’t think
an increase of the cotton arca up to fourteen per cent of annual jrrigation need necessarily be affected to more
than o very limited extent. The Bhawana Branch cotton area, which is large, is not as a rule in any difficulty
from the critical conditions prevailing in March and September and I presume that, if the Bhawana Branch
can do g3 much as fourteen per cent of its annual irrigation in cotton, this percentage, at least, could equally

i . well be doua over the whole canal, assuming other conditions than water supply to be favourable.
ERE 3347, (52) (b) Walering of cofton.—Cotton on this canal i3 usually watered from April onwards
: to Uctober. This volume of water per aere iz not ascertainable.  No water is, as a rule, taken for cotton in
March, although ths variety of cotton caltivated is chiefly American tong staple.

3548, (52) {c) Statistics.—Vid- Annexures III, IV and V,

3349, (53) (8) Possidbilities of expansion of area under coiton by enlargement of capals.—y take it
that the cotton area on the linked and Mharif canals whieh draw on the combined supply of the Chenab
and Jhelum rivers will be limited to the supply available in those rivers in the months of April and May during
which cotton sowings sre chiefly made. 1f this is =0, then, all that it is necessary to examine is the present

27 Umaximum earrying capacities of the linked and Fharif cansls compared with the normal combined supply of
. tho Chenab and Jhelag rivers in April and May.

«

- M
B
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(2) If the whole river supply, Chenab and Jhelum, for April and May can, through the medium of existing
canals, perennial or otherwise, on these rivers be conveyed to the lands on them, it does not scem necessary
to further increase the capacities of the canals for the accommodation of supplics available in June, July and
August.

(3) The combined rivers, Chenab and Jhelum, may be considered to give in April and May a normal
volume of from 50,000 to 60,000 cusces, of which the linked canals can dispose of 32,000 cusges, leaving
some 20,000 cusecs for canal systems lower down these rivers.,  1f these 20,000 cusees are utilized in Eharif
canals lower down as effectively as they would be in the perennial canals, it secems unnecessary t{o concen-
trate the river volume in the perennial canals at great expense particularly as it might starve areas more
suited to cotton growing elsewhere than on the perennial canals.

(4) There is, too, this disadvantage in the concentration of river volume for cotion sowings on any sct
conals, viz., that growers may for economic reasons abandon cotton and take up instead some other crop,
The more essential need for permanently establishing long staple cotton cultivation-appears to call for im
proving the water supply in those particular arcas in the Punjab where cotion has already established itsell.

(5) Ithink that, at any rate, until the demand for water in April and May on these linked canals execeds
the maximum carrying capacity, their enlargement should not be undertaken.

3550. (53 ) (b) Effect of enlargement of canals on area under wheat.—It is, 1 believe, unlikely that the
wheat area will be largely reduced at tho expensc of cotton. The limit to tho cotton arca is the
available river supply in April and May. Take the Lower Chenab Canal, for instance, Its authorized supply
is 10,730 cusees at head and it has actually carried 11,000. Supposing the canal enlarged to carry 15,000

-cusecs, the available river supply in the Chenab river in April, the total Lharif arca that could Le matured

with 15,000 cusecs at canal head would be 15,000 x 60, i.¢., 9,00,000, acres as compared with 7,00,000 acres
now obtaining, The excess, 2,00,000 acres Lharif, would give at the most 50 per cent., f.c., 1,00,000 acres
of cotton. The present wheat arca is 10,00,000 so that if the wholo of the extension of cotton due to increased
supply were made at the expense of wheat it would reduce the wheat arca by not more thin one-tentl.

3551, (54) (a) Improvemeni in duty of water by remodelling of outlets.—On the Lower Chenab Canal
the main principles aimed at in the recent remodellings are (1) to give the same volume of water per given
unit of area all over the canal and (2) to give that volume with as little interruption as possible.

3552. (54) (b) Utilization of modules.—The modules used are chicfly Mr. Kennedy’s and are known
as the Kennedy Gauge Outlets from their being on each outlet a gauge intended to indicate the discharge
passing through at any time. They have their limitations but, taking all thing into consideration, they have
been found in actual use, where correctly installed, to fulfil their object.  They meet the requirements ol both
principles quoted above, for, by their means, a definite volume of supply under normal conditions of tlow in
distributary channels can be assured and thus a definite volume per unit of area is given.  The interruptions
in supply are reduced to a minimum from the fact that there is no need on channels o fitted to close head
outlets to get water down to the tail. Al outlets run uniformely throughout. Tle moduling of chunnels
is a necessity where the extent of land available is greater than tho supply of water. A saving of water of
at least ten per cent can bo got on that consumed in unmoduled channels as ab present outletted and if 16 is
a question of either enlarging a canal to carry a tenth more water or to module the chunnels and thus ravo
this tenth, I think the latter a better solution in every way.

3553. (55} Fluctuations in river supplies and their efiects.——The rise and full of the Chenab river is
gradual. The fact that the Lharif arca on this canal compared with the rahi is as seven to sixteen
and that of the rabi the wheat crop is J¢ths makes it possible that the tise and fall of the river supply has
assisted to bring about these conditions. At any rate, the wheat crop is the premice erop on this cunal and
its cultivation is suited to the river condition’ generally prevailing.  There is however nothing in the rise
and fall of the river aginst the exteusion of cotton.

(2) For Diagram of rise and fall of river Chenaly vide Annexure VIL*

35564, (56) (a) Utilization of wells for irrigation of cotion in canal areas.—llLc tract on the Lower
Chenab Canal answering to the description in this is the Hatizabad Tuhsil of the Gujranwala District.
In this tract, the percentago of cotton to the whole Lharif arca is small and 1 understand that the soil is
unsuited to cotton cultivation.

3355. (56) (e) Tube wells.—1I have had very little expericnce with tube wells but, if I were called upon
to decide how best to establish in India a supply of long staple cotton commensurate with the importance and
permenency of the Home industries to be safeguarded, T would prefer to concentrato all effort in those arcas
where the soil and climate are most suitable for the crop and to utilize well-irrigation augmented by deep
tube supply to any other. I would prefer to work on concentrated arcas managed by individuals trained
for the purpose of cotton growing and would urge specialization throughout all the stages of the cultivation

_of the crop. In this way alone, do I think, is sccurity against failure to be attained. Lffort spread out over

large canals, where holdings are small and where any attempt at organized training or specialization in pro-
cedure is impossible, will be wasted and at the best will not produce stability, There are many advantages
in concentration where skilled action has to be inculeated and if areas are judiciously sclected as to soil, climate,
and water supply, the result will be far more satisfactory, I believe, than if reliance is placed Upon the choico
of uninformed cultivators spread all over the province working under conditions, some good, some bad and
easily turned from one choice of crop cultivation to another on the first sct back,

3556. (56) (d and e) Construction of weirs vcrsus construction of wells.—I do not think that any canal
system on which the land is in excess of supply can ever compete with well irrigation in correct retating
of supply. I do not considerit worth while attempting any alteration in canals coming under the above
description.

3537, (58) Cropping and causes afecting it.—On the Lower Chenab Canal the following figures give a
good average per square of 25 killas ;—

Raki. ’ Kharif.
Wheat 10
Toria 1 L * Cottont 2 )
Fodder 1 . Maize 1{.,.
Gram 19 16 Lflhs. ¥odder 3¢7 Lillas.
Miscella- * Sugarcane 1
neous  J

¢ Publishiel in sejasate voluine of I0a)s and plans

o ‘ ' >

» =



»

en )
—t s
i - | | «
N G a1 e . R
S FOGIE | 60083 | 18cot | 1LL g - e . S R PR m
9, zr P pas i ¢ em.: mw“‘.:em : oon,m@w FES S8z =0z s ! % i 1o U . 01 wuenged fo alnguarns g «o
geL'el | 8L¥ee | tes%es | 8¢ LUFL | 8@ cove | arr= Lo o see R S s i
oI 7z - ler p p e 0¢s eee eILiLel o zom | o8l o1 1n o z ' X . OF wwnpod fo sbivpuain g
wwm R L¥E01 Wwwa 9z5L fe 6E6°LC | GOL'GS | uc - P O - U Q%wﬁawoweﬁwmcwww o
o H « e o . . . , ERIES
8859 00T | $00°1 | 601 - oF . et - U e e jes ] 0 aeddp youmg el
91 g ler | |1 o1 orrr foeste 1ouss |oog ez | out les legt |we - - . OTMwn1dJosbriasiag
801e1 62202 | 88301 | oUF 008G - . s “ . el 6 w ) : . T youtIq vnusryg
o1 86 )73 [ 9 ‘... SO R O egs | s 0% . e Do 08 v fo sbuuaaang
ces'gl | T6SEE | GrO'SL | 136 | orey ze ypten TP R o o 03 T T w0 gaumg Ruegp
7 e 91 I il . e 9970y S L 8Lt 99 1 : b, . OF wwanod fo sbvguaria g
6LLCL 1W6'Ie | vaean | aze £0r's T - S Ve - N RO AL 1y ¢l N et
62 ol G 21 Pt ¢ telat leogel  0oecs e | L8 6 |os 1Es 1) ::E:SM 01 wwunpos o bvpuasiag
: 1e0'e SO jIse't | Lot | seLt ¢ . RO A T DA ) YIUTHT yyuy
t ¢ L L 91 < Gt = " ;
m MM? anfﬁ o7 ; au now...c 19¢ E N S» mwm 163 zeq ot og 9 o~ ﬂw praezyuyy M ; o1 :.ESzg—m\m_ww_m_ﬂﬂtk
H 9 < (5 S5 Q¢ - . - . ' aee e see e V. A2 i R NE®Y
i ) 78 I; o wmw Ceer % . LEF | 666°01 b6tz |ouwe |oes |z cs $8 L : o1 wwnpo> Jo sEviussing
8 3 075'F e loge | supe | Iss o1 . O o R SO s n T ey ey
I £ G o1 ; a e . 6801 8191 A X Tt 12z |10z 1 6si 1S 01 , : ’ OF wwnjod fo sbupisian g
2 | 200G 6LLT | 198 | ssEoz | 618 ¢ . o LoogRbg oo o puny tymy oy
K . “qr - 00¥°T Gie'ss 0% wel wealsst | oss lror los iee | o . JSEwwn1os fodbrpaaing
i g ! ¢S | 08 joe : : FILINQUIFYT BUr uIyy
. — ) o : | e
0 £ — — i |
gl R L 91 ¢ | T I A .
<1 21 g1 ct <_ )
5 | = ‘ h o | ¢ s )L e Jrle| e
= — e A. LS !
Z ; S . |
—t ' | T T
< , v i !
- BRI sdoxs (g) M ﬂmﬁohﬂwu LY ‘91 ey m.whw_wo * |
. . ure COZITIV 50 aurs *$a10% ‘01 uwn{oo ) g o atey | <o Lx1 L K4 ‘¥
BI0SIIY ..wf. IO OO esng | __or wwmien ut cao.ﬂm 9161 pue | omﬂ_w.ﬁﬂ R RIS R P AW ol -::_ e
GOLXTT umnmd|  424) jo ST61 F161 | OSRIIAY ! ! i
oBvIL0] |quo poampuea | PR 1 i i ; qouwIg jo omruy
RIIT U100 acuodv.\f:w.\ ._ e | A
— oheday | Quyr Suoyy ;
01 NKATOD XX _ -
NAOHS IVHL J0 100 $I0¥D TVJIONINT F : THONVUG HOVE AAL L0 AVAR{ ML LV (IDVUTAY ».
SUVZX ¢) WOUVHOSIA &0 04SQD uyd SINOV 40 yaaway |
QI puv er6I ¢ DY Durinp youniq 3yov2 U0 P
D OT-¢ e 4 WNMN Jrvysy buranp u\ Q Yov2 U0 paunivue a4Y {1y ajoym ay3 0} sdosa drouisd 43y10 puv u0Y03 fo 9b. d ¢ . -
U ¢ CI-§ 09D4 D “1 ‘ U 4! vyuodad pup -
SI6 ‘GI-TIGL 1994 puv “9T6T PV ET6T FIGT {404 40f youvsg yovo o puogy ays o (oboioa sk 02.0) obivipos Ly (4
; . , ] 3y ap Su0ok 92.y7) abrvyocip fo sasna sod saaov Jo 1oquiny 9:22\.0 g 5
A _ * ! D
M] ‘[eae) qraay) 1IN0y -
5 S
Ry oy rra 28
y I TIAXANNY
- L]
L}
$ g Lo e o — . .
T, 5 % %R EF S 292 o
2 o & o8 Ep =8 BEe o
" = o g [=a~ © ke < o 't G
T ] =% T 58 5% Zpoip. s
o e 2 2, e EF Ex3 =
— .W m % o 2 [o T4 a2 m m -~ <
S8 a2 ™= g av wae8 B ’
3 xm. F 2% g0 23 oE T @
We E BS .o~ BE 2 3
© =] o= o ©
FE B S8°E3 oF 5:38 =
2% 8 PYEoED 2§ 52 I
v 8 E,89F °8 LE% =
84, 8 T4 m S .} ©.g =
2.9 p 5203 g w.E o4
e & =3° . 7% €3 g88F =g
8= o e g =% m o
oF & e%cggf, =g ESI 3
o® 5 FLS=SHF AS ofHa =&
. £ & EEBEE o e =
a 2% ¢ SESCE SEr 5YE 2
— = =
& 8% o 825°R 51 LEP S
: g B ; g = <
5 .mn g HEels S8 =E8 S5
i g & €238 eom LBwm =
M 5 g a s as =g ..m o= 3
: 1) = © O s 9 | R ]
§ | & | §3 8 €:25%- & Z28s¢
9 2 58 . ESZR% s noEsd
S | 5| 3% & 5325 BS FEadc
& 2 GuF5Eg® 3T <EEES .
© |« | &7 8525813 8w 7i3ES
=S Ty LEE8548 g Lw2E%T
o) e 2 £p = ENmE e gm 4 Qg
i & =i o8 |lmooTEE g= 243823
: S8 492TEg g BS580
: S8 23gpS08 gg ESZeS
w - .leaOcmw * o > Swa
. nuO ,.mt\Sb o "o Wn,N koo
B S8 BE4o¥s S8 gnsT
-8 382 8ol 828 A5 a5E3w
= I F5«549% EEdEiczi
GRRER. E7 598t geEg8°93
; 7% = 48IE8 SEESezia
g e8s5p—= WS rtaD 29
Ot P tp @ S waT .md.m.man.moa
.23 =FdaSdg . BEagEacEw
y.m m.ﬁm. n“ﬂmep...u.&tnacw‘.lr
Fe sEgToBedegieg ks
. O .09 - = = o Craka
B E g R8s Pt wE e B
mPHe e, s 8T RgEA8S S 2
I fomd.a.—!\l ..Wnuﬁ .lﬂn-..OQ °
2Tl E8 2A=2A0 el ES oH
YR i~ . o g% s 8,3
=S4 & o o C o o~ 7 —
: AEBEBEIBH 82380253
‘ e T2 TEE TR TSRS TR 0
— ST ILce.g P 393 ¢ gci v DS
3| =255BfET E9pEE 50058
) Y- -t o) - o .mvu & 83
Mo =t b:‘.Wn.ts.mm I~
PR X~ Ee sacd a
A +5 % 52 B8 HE BB



§

iIANfCO’I‘TON COMMITTEE: i |

: . . : . Ko 1, DATES, i MINUT {
TRSCTIR T | . [Continued. : 8 OF EVIDENCE: o
ot % . . 116
B 4 S - - i
e g - T S , Punjah | ~
BRI B i g < = = = & 2. Mr. F. T. Bares. b
b & -« = - & I e 2 [Conti
V. . B — = ontinued.
5 S =] > ;
5, ’§ 1 - o 3 @< 2 P - - AxNEXUORE III
BN — - 1 -~ psd & @ ~ Statement showi, *
3| = 5 = B 5 5 showing the average montily flow of th
‘ ~ > 4 i ' of th
3 — - - 5] o monthly area o/b;;‘"}fz’:an'als of the Lower Chenab Canal
L 2 =4 < @ = ” arif erop irrigated. nal and the averuge
b > @» 13 = & b
e S 2% > 3 Y] = -+ AVERA :
( S ‘ = -* 3 2 2 2 2 GE MONTHLY AREA IRRIGATED OF FACH C
: S » ! & ~ e ! Branch € Diterase 19015, 1016, 1037 1 (ROP FOR 3 YEARS,
P o ch Canal, S
- :) = ~ = &3 ] ! of 3 years ; .
= < - 2 " 3 =z P 2 e | sugar | ToraL
=] > & f . can Rjec. AREA
X = s & o g ane. ‘ Cotton. | Indigo, | Maiz Juar e IRRL
2 . 4 =] c. and Miacella- GATED,
- ’ ] s -— .‘3 e - Chars. neous.
R ] - o 1
5 a ~ = @ 3 2 2 2 2 3
. PN > - - =1 o 4 i n
) B ‘ - ~ s o= & 'S - [ 6 7
: L N < o April. ! 8
.8 a1 o ) . - 9 10
- A - 2 oy - - - “ Main Line Distys . .
-~ = - 68 vy o - © n _ .. M 135 370
— 5 A 2 & ot = 2 ot Nikka. . . . ‘ t 12 ,
= ! <l — 53 =3 = i ' 137 210 a i 100
5] . , - 1 = o Misn Al . . . . 052 . 200 . 1,985 2,580
— 5 s =y I < ) .. ¥ . . . -
g 3 = S 5 2 o Ll gy fE 1| [ T 1,050 | agzz| 1011
=2 & S [l - I 8,622 i ” . 800 . '
R ~ s - - ang Branch, Upper . 1108 ' 8,812 1 39 3,334
a~ S . o = 2 o P Iha | 1,083 1,486 13 4,083 6 45
S & @ & . b 0 ng Dranch, Low . 12 027, 5,458 27,067
= = & “ & 2 © 2 T .o 7,303 ) ‘ s 127 3,734 '
= - b % S 3 = «Bhawana Branch . .| 347 ’ . 11,013 1 ' 5,015} 15,303
e - - : 2 t 2,432
s o " = ~ Gugera Branch, Upper. s 38 . 6,074 »43 4,048 25,787
8 =4 2 w 73 L] - o « ] L245 5.819 o 10 425
» - = - ;" el =) 2 a 4 Gugera Brauch, Lower. . ’ " 11,819 R - 1,834 8,081
5 & < o 2 % 2.~ surala T - | 1833 15,048 . 120 {2784
Y — & - A Lurala Branel .. 12,4 6,208 2,
8 X & s @ S I 5t 3,957 =48 2 G| 8937 ' 0ot
@ . 3 i .o . ' 10,2 5
e 8" § - ;-; ® " = = ' May. 10,902 s - Lot »200 42,511
C o £, . =1 — 8’; :; ‘?r rl;i g % Main Line Distys . i | - 015 10,085 27,006
o [S0 S - & <] - Py Kot Nikka . . 100 . 100
g g’g . - — ot i . . N . 142 209 ‘e 2 400
. : 12y a© . Mian Al - .. 3,750 -
2 s '3 2 =4 = .: 3 b= =3 o ) * . . 518 800 400 . o 000 L 8,352
. - p & 2 o
v o= & % & G & 8 Rakh I o o  ne0l . | es Loos | zats
b 0, . 2
‘ f& = d Py ) = N 1,004{ 589 . 1,400 - e £od 2824 13,920
L @ w - . 660 ' 1,100
. §4 2 ' - 2 E % = ” " Thang Brauch, Upper . . 518 o 2 8,730 23 % 5’,, \ 1,153 4,234
- o - S ane B 41 _ . 28 o
N . e p ] s :“ - @ Thang Brauch, Lower . .| 1,18 ! 1 10,695 5 o ! 3,082 18,007
g @ bl = ) Blswana B 183 1,104 7 : 8 5,167 3,435
5 . ~ rancly . | 7.712 s e o9 20,052
BCA 3 = 2 - Gugera Bre L] 982 30 . . : = 3,020 £24
~ & 0 & 2 g ] e gora Branch, Upper. | ren Los . 4,542 B i ) 241 18,100
: < 3 g fuger. 22 2 .
.2 < ) i3 5: S: 2 Gugera Dranch, Lower, 1702 1087 11 14,377 s 20 Y 1,200 €63
i % W M Bk 4,402 .
o - - - Buralz Branch . B 868 1 19,412 3 40 4,013 23,008
= . z 2 2 - o . . 1,052 770 141 7,803 2.1
§ =3 = 3 s o 2 2 2 June. . 17,128 14 1923 »239 33,167
X ~ s ™ & in Li . A 8,502
E — . —- - =2 = 2 § Main Line Distys. . e 8e 8,613 35,010
. = Kot Nikk 18 15 2
- e a., . o
Q 8 = 8 @ " . : : 174 ; 0 . 2
S @ < & 2 3 o - Miap All 30 7 5 | suo 8,664 .
— > 2 by — . . < 35 ' 8,915
3 =2 o] 5 Z 31 S . R 53 | o 3 200] 2
£ e e . e e . £y = a s Rakh I 39 403 .. : m 2367 2,542
- o - g o R I D 144 88 543 ; 141 1,237 -
s s - 3 : 2 2 S ) Y T B
= 2 I - L ] - o «
> - « & <. = > = Jhang Branch, Upper . 130 2 1,189 | =0 213 2,201
& ] @ ph, [ = I .| 1,237 “ 24 168 4,069
8 H < & Juang Branch, Lower . . | 1,139 18 1,131 o ot ’ 3,015 0213
= = & 3 » 2 Dhawana Branch ' 8 59 2,320 E 4383 1,563 | § 10,812
s &5 - - & 5 e :!‘; ~ o ‘ 418 8 t : 12 4,852 .
3 . = ] < e = I ugers Branch, Upper. D1 # L3t e o 5272 1253
o o - - # Ay Gugera D s 1S T 210 37 2 ¥ 1,028 1,6m 5,5
© . - Y 5 —_ 5" ranch, Lower. ‘ 1802 - v 2,234 . 113 s - ’ 5,513
. — .02 - : 218 | -
g . S - ?._ 2 § = - i Durala Branch . . | 1116 13 1 2,501 . 1o . 3,068 9,450
B I . > - © 2 sl 75 ,328
3 - I < - P 2 2 July. ? 8 go85 | .. ! 513 8429 18,511
S ] ~ N | ; ! 2,585
§) - % E _ ~ = Main Line Distys, . ! 555 P 3 6,796 12,420
L DIV
’ I : : . - Kot Xikka . ! . 2,400 .
§ D ey 2 < IS . . . ‘ 4 .1 133 i b . 100 ;
© = — Mian Ali { 300 ay 3,621 618
S B4 a S 3 . : W
- - . B * E ., o . .. -
b s = 5 % 2 Lak ? 313 23 . " Lt 2,614
g ” i & & takh .. : . . ’ i 1,508 -
g =5 i : * . R e e ’ Lot | ) 990 19 .- m , 12t 3,400
4 o T Ihene Bir: : ) . 134 . 500 es1
3 K - . wng Branch, Upper . L1305 1 1 76 e 1,531
8 i . - g P b I 245 ! ' 4,54 1003
@ g { . - . hang Branch, Lower : i 249 ¢ i ; . 403 10354
s t . " ) . . 1,198 31 . i 1,227 4,337 3
g ! by < by Bhanaua Brasch . L35 o =8 . 214 : 3,108 8,05
, - & . . - 2 28 . 5,417 s
>, ! “ < & 3 iy 75 '§ (3agera Branch, Upper. 1n1R & 1 . 123 3’ 5,802 | 12,178
. - 1218 2 0% .
) = = 5 Gugera Braneh, Lower, | 1as2 9 133 140 s o MNES 1,450 4,751
E 5! . 3
Burals Branch L . 3 ¥ A1 2,504 8,010
N B B O ‘ 1 1333 8,015 cas
S ’ i szs | . 1573 ' 11,565 | 21831
J D 5 RAD -
s o822 8379 | , 18,207




e

-

INDIAN COTTON COMMITTEE :

Pm:i}jqb».]: '

" Mr. ’ ¥. T. Bates.

[Continued,

ANNEXURE ITI-—continued.

: Statemeou showwg the averag: monthly ﬂow ‘of the branch canals of the Lower Chenab Canal and the average
monthly area of each kharif crop {rrigated—contd.

AVERSGE MONTALY AREA mmangn OF i‘.;m CROP FOR 3 YEARS, 1015,
. 1017,
. Average .
o Discharge Torar
- Branch Canal, of 3 years ’;gl’;:‘
- ending ) - Jawar T
1917. iggz" Rice. | Cotton. Indigo. | . Maize. aird Miseella- | O3TED
; g Chari. | yweous.
. 1 2 3 1 5 6 7 8 9 , 19
E
. August.
‘Main Line Distys.. ., | 330 . 3,200 . .. 50 1000 © 1,206 5,438
Kot Nikka .- . .., 1 140, . 1,000 . . 150 1,500 | 1,182 3,832
MianAli . L . L] 40 . 634 1 . 3,977 864 1,436 8,762
h - (H. . 800 . . 1,300 500 1 260 2,869
Rakh e e 963{» ! ’
. L. .. 82 . . 7,041 5,168 3,335 15,626
Jhaug Beaneh, Upper . . | 1,182 .- 391 1 . 8,122 7,108 5,376 21,102
Jhang Branch, Lower . . | 1,235 37 26 255 . 6,961 8,910 4,149 20,347
Bhawana Branch™ . . 400 . 33 Ve . 817 5,425 084 8,391
Gugera Branch, Upper. . 069 . 2,452 1 . 3,986 1,676 2,168 13,281
tiugara Branch, Lower, . { 1,506 - . . 25| 14,749 6,860 5740 | 27,102
Burala Branch . . v 993 —11 447 78 .. 8,500 0,926 4,113 22,153
Seplember,
Main Lhne Distys. . .| 548 . 80 o . 20 50 75 875
Kot Nikka, . . .| 157 . . o .. 30 200 168 696
Miam AL . oL L) 87 . 8 “ . 1,030 639 578 2,303
S (HE . - b . 209 450 457 1,118
fakh - o . . L] L0
i .. 9 . . 1514 1,541 2,991 6,052
Jhaog Brench, Upper . . ] 3,107 - 59 . . 1,741 337 2,131 6,263
Jhang Branch, Lower - . ] 1,206 . 27 .- 1 1,380 030 3,084 7,522
Blhawana Branch . . 331 .. 3 1 . 184 1,047 1,300 3,414
Cugera Branchy, Upper. RNl . 684 1 . 1,582 1,796 883 1,048
Gugera Branclt, Lower .1 1,578 . .. . . 1,641 052 2,505 5,008
Burala Branch . . .| 1,068 —3 163 —60 1 2,619 2,484 —324 1,878
Axxexure IV.
Statement showing thz average wonthly flow of the branch channels of the Lower Chenab Canal and the average
monthly area of each rabi crop irrigated.
AVERAGE ){OXTBLY AREA IRRIGATED OF FACH (ROP YOR 3 YEARS
. 1815, 1016, 1917,
Average
. dlseharge ] Toras
PBraneh Uanal. of 3 yela:u's. ‘ } All;f{:
§ ending Toria - LRI~
. Wheat. Barley, | 3txed and Uram. Scnji. |} Miseellae { eaTED,
grain. Sarson. a neous.
£
1 2 3 4 5 6 7 8 i 9 19
~ i
October.
Main Lins Distys. -~ . . ] 203 500 100 . . S 1251 5408 6,271
KebKIkks . 0 v« . 184 700 .. . 900 150 1251 320 5,165
ManAli L0 o . L f s . {8,384 189 T4 14372 1,307 1,274 7423 33,327
“ ' H. 4540 100 100 6,100 OV B {48 14,448
Rakly . . . x,nm{ : K
: . - Tob 23,494 443 7.341 T21 0,355 3,234 16,316 71,084
Juang Beaush, Upper 0, | 1,271 22,494 529 7,737 1,414 21,751 3,333 15,392 72,825
Jhang Branch, Lower -~ 138 10,333 372 1,078 22,532 7,063 1,957 17,380 0,407
Bhawana Braach ol ses 3,024 12 & 11,086 333 | 63 2,067 17,743
* Gugaes Branch, Upper | [} (200 7,933 183 241 25,853 1,044 1,248 11,553 43,081
" (g va Branch, Lower. . | LA2g 22,338 425 T4 48,931 153,130 ¢ 6,160 37,735 | 131482
; : : §
Burala Beanch . .-, | 1,232 14,033 448 853 39,110 1,838 1 305 23,160 91,214
S + H
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Punjab.] Mr, T, T, BATES. [Continued.
ANNEXURE IV—confinued.
Salem z! show’ng the average moathly 3w of the branch channels of the Lower Chanal Cansl and the avcruge
monthly aret of each rabi crop irrignted—contd.
AVERAGE MONTHLY AREA IREIGATED QOF EACH CROP FOR § YEARS
1915, 1016, 1917.}
Average
discharge i Turar
Branch canal. Me%]d\‘is:;s’ ) Toria i ':,,.;,l{["_
1917, Wheat. Barley. 3lixed and Gram* | Senji, Miscel- GATED-
grain. SATSOD. i luncons,
— _—
1 . 2 3 i 5 6 J 7 8 9 )
November. 1 ‘
Main Live Distys. . (4 300 50 .. FO0] ! 60 5,563 | 4,073
ot Nikka . . . 126 2,000 50 ool 600 200 [ o0 2,105 ) 3,043
Mian Ali . .. 521 25,964 342 13 ! 370 1,018 ’ 3,360 5,169 36,250
Rath - . . o (H 9,700 200 . 200 200 ! 250 Bare 1
ULl 47081 939 1,855 2,625 w2l 608 6,007 | 63,204
Thany Branch, Upper 1,135 59,042 1,505 4,604 1 3,414 ooz | CRIER] 2 871 i 83,054
Jhang Branch, Lower . 1,162 53,319 1,427 2,180 1,009 5,004 i 4,676 6,622 ‘ 74,237
Bliawana Bra'nch . 355 16,414 177 33 t 633 2581 i 66 21 1 19,517
Grugera Branch, Upper 923 44838 1,013 729 i 2,091 1,627 I o4 7,405 i 82,310
ttugera Brauch, Lower. 1,833 £4,012 1,158 1,751 i 7,852 D6 THRIR | 1,1%,025
Burala Branch 1,187 53,405 Tl 932 l 1,723 { L5146 { 2,051 701 3 67,207
D:cember. | ! {
Main Line Distys. . 12 1,000 50 . 1 140 100 200 " ‘ 4,528
Kot Nikka . . . 133 5,000 100 ) [ 200 ) o) 2,782 j 11,632
Mian AL . . . u87 21,954 497 218 ! 135 066 3,532 5848 seL0n
Ralh STG{HI 11,000 150 35 % J 400 400 248 11,932
L. 15,609 427 &30 393 | 1 3,067 1,108 21,058
Thang Branch, Upper . 801 13,484 373 520 E 295 1 2,057 1,129 20,805
Thang Braach, Lower . b 44,831 092 2970 “ 636 2,310 1,117 4,718 59,513
Bhawana Branch . - 19,511 566 21 | 127 20 | L7 s 2o
Gugera Branch, Upper. 630 52,412 792 14 g 1,073 1,735 : 6,241 6,914 693,763
Gugera Branch, Lower. 1,478 54,833 564 7i4 l 4¢ 3,238 : 7,666 5,188 76,549
Burala Branch . . 1,036 43,320' 602 1,122 [ 2,028 2,260 , 5,878 —713 60,102
January, ‘ )
Main Line Distys, . 53 500 .. .. l e . ? s 2439 3,339
Kot Nikka ., . . 139 2,500 . . : 100 ; 100 1,138 4,433
Miap AN, ., . 307 1,223 31 _ . 02 s 437 211z
Ratth ) ppr (8 2,000 . . S 371 2,371
: ’ 1 3,087 53 202 | T a5 . CoLon28 124 1,539
JThang Braoch, Upper 864 3,157 1 72 1 iy 3 1,310 37 5,417
Jhang Branch, Lower . 574 5,503 81 160 Y 234 J 1,050 1,535 8,624
Bhawana Brauch . 250 4,418 i 24 . 93 # 748 62 5,035
Gugera Branch, Upper 639 4,064 60 259 22 138 1,45 1,413 7,421
Gugera Branch, Lower 1,281 4,115 o8 17 N 618 | 1,533 1,430 R,U69
Burala Branch . . 834 9,881 149 105 1,321 340 ‘ 2,066 —718 12,020
February. 3 ‘
Maln Lioe Distys. . b3 200 . . : .. . =3 434
Kot Nikka . . . 118 300 .. .. L . " o 57 ™7
Mlan & . . . 442 102 .. .. .. 1 613 1,335
Rakly e Gen . .. . . o 2 734
o Li. 311 11 o o . T 238 1,622
Jhang Branch, Upper R 199 12 85 . . E 48 175 08
Jhang Branch, Lower , 029 2,241 7 - 52 ' s suh 961 666 4,226
Bhawana Dranch B 318, 111 - e l .. 27 147 134 ‘ G619
Gugera Branch, Upper &30 (1] 9 102 1 49 667 1,355 ! 2,914
Gugers Draach, Lower 1,278 194 2 ) I A 883 443 64 1,708
Durala Braach . . 857 9,123 125 1% { 52 05 | 2255 e . 5,553
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ANNEXURE, IV—confinued.

montily aret of eth rabi crop irrigalcd—contd.

AVERAGE MONTHLY AREA IRRIGATED OF TACH CROP FOR 3 YEAKS 1013,
R 1916, 1917.
veraye -
: ’ discharge ’ QA(,)\).T;AL
Buauch canal. of 313{&15, ! . 1BRI-
. eniling f Toria §
EETITN . P Mixed . Lii | Miseels GATL D,
1917 Wheat. { Batley, t._ll'aill. s:;xslrc)ln Gram, $nji, . Taneous.
- } i
t |
1 2 3 { l 5 6 7 8 {9 10
. i
March. | |
Main Llne Distys. ., . 53 161 O .- .. o 7! 163
_ KobtNkka. . . .| o7 B0t .. 1. . } 30
MaloAli , . . .1 404 75 1 . . 1 1 427 519
H, .- . . .. 23 26
Rakh B . . . 867{ . i :
) L. 73 3 275 . . 542 386 1,279
Jtang Branch, Upper . . | 811 167 122 | 33 18 829 208 479
Jhang Bronch, Lower . . €685 305 .22 17 g 111 166 218 851
Bhawana Branch . . 447 . . .. 10 23 & | 46
~ Guogera Branch, Upper .| 1,102 193 . 17 1 . 75 178 ; 151
Gugors Branch, Tower] ., | 1,203 363 . 3 o) 309 270 81| 1,705
Burala Branch . . .| 912 731 o —16 . 864 1,084 107 ] 2,808
;
L
Axxexure V.
Maximum carrying capacity. -
Cusecs
Main Line, Lower Chenal Canal . . . . . . . . . 11,400
Main Line Distributaries . . . . . . . . . . 560
Kot Nikka Branch . . . . . . . . . . 300
Rakh Branch . . . . . . . . . . 1,200
Mian Ali Branch-’ . o . . . . . . . 580
.. Gagera Branch, Upper . . . . . . . . . . 5,000
Tneluded in Y Gugern Branch, Lower . . . . . . . . . 1,890
Gugera
Branch B
Upper Burala Branch .~ . . . . . . . . 1,450
Jhang Braneh, Upper . . . . . . . . . . . 3,000
Included in Jhang Branch, Lower . . . . . . . . 1,700
Jhang Branch,
Upper Bhawana Branch . . . o . . . . 439
- 13
AxxNexURE VI.
13
Lower Chenab Canal.
Statoment  8iwing ol cullurabl: arca commanded and tolal prescnt permissible,
Total ‘ Total
Name of Channel. cul-txli':,blo present
commanded. permissible.
A i
{I) Main Line Distributaries |
including Kharif Distys. . . . . . . . 1,083,007 : 43,334
(2) Kot Nikka Branch . . . . . .. . 82,92 41,482
{3) Mian Ali Branch . . . . . . . . 162,579 i 1,16,121
. (&) Rakh Branch ., . . . . . . . . 2,092,258 : 2,13,953
{6) Jhang Dranch Upper . - . . . . . . 6.07,68¢ : 4,39,201
{6) Jhang Branch Lower . . . . . . . . 1,49,196 ! 2,265,402
{1} DBhawana Branch .« el . . . . 1,20,860 80,790
{8) Gugera Brasch Upper . . . . . . . T 10,557 ; M8
t9) QGugera Branch Lower . . . . . .. 4,190,289 ; 313,920
(10) Burala Branch . o .. ., - . . .. 5,35,027 i 241,605
Torat . 23,582,708 17,286,786
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Mr. F. T. Bates called and examined.

3564, (3Mr. Ashion.) I have stated in my written evidence that until the demand for water in April and
May on the linked canals exceeds the maximum carrying copacity, their enlorgement should not be under-
taken. I have not found any necessity for enlarging the Lower Chenab Canal.  The Canal has not been ran
to its full capacity. The full capacity is about 11,400 cusees.  Under present conditions, we never reach that
full capacity or anything like it, even in Octoter. You will sce from Annexure 11 to my written evidence
that the average discharge in the river during the first half of April is 1650 end during the second half is
17,500, so that we could run a very much larger discharge in April thin we arc actuelly doing at present, if
there were any demand for it. The supply run in the canal in April end Mey is elways Fosed upon the denand
of the cultivators, and not on the opinions of the officers at the licad-works of thie canil or of the head of the
division. If the cultivators wanted to double the cotton aree, it would depend on the water aveilable, We
could give up to the full capacity of the canal, 4.e., up to 11,4C0 cusecs.  The present cotton area is about ten
per cent of the total irrigation. The cotton arco this year is 238,786 ceres. The maximum supplies of the
year are run in September and Octoler. In present conditions the demend is keenest in Reptember and
October. The conal can safely carry 11,400 cusecs: that is the discharge for which it has Leen tested. It
was designed for 10,700 cusecs. I should think that it would catry anotler {ifteen per cent of 10,7¢0 cusces,
its designed supply, without enlarging or without any very specicl enginecring works, Al that would Le
required would be o slight strengthening here and there and the cutting of berms. No wlteration in masonry
work would be required. As far as this canal is concerned, the position is that yen have got the water for
a very much larger supply from April onwards to the end of August, if there was o demand for it With a
slight expenditure on strengthening weak places and eutting berms, you could 1un the cenal with fifteen per
cent increase on its designed supply, 10,700, cusccs, that is you could run it up to 12,200 cusees,  That would
Le practically above the average river supply for the month of October. :

3565, I am strongly in favour of lining canals more from the point of view of stopping waterlogging than
of saving water. As to the cost of lining, we have previcus experience of lining witlin el ort rotations of the
canal. A point I wizh to emphasize is that since all our lining operations were dore during short periods
of canal closure, the cost of lining, as we know it, is that incurrcd under thcse conditions not that which would
apply under more favourable conditions. Any lining to be done could only Le done in short rotstions.” On
the Lower Chenab Canal, it would be possible to line the Main Line if the canal were closed at head for the
Jast fifteen days in each of the months of November, December, Janucry and Februvary every year for about
ten successive years. I would stert by maling all channels run half time in redi instead of two-thirds time
as at present, and inecrease their capacily if this were needed. I don’t think the cost of this would bo great
as it implies giving nearly fifty* per cont increase over present average rabi supply, end not fifty per cent over
present carrying capacity. If the chenncls were made half time as alove, the rotational closures of fifteen
days in November, December, Januery, and February wonld cause no inconvenicence to erops and would afford
sufficient time for lining operations. My present opinion after my latest inspection is that forty miles of the
main line of my canal will have to be lined cventually, Ido not say that it will Lave to be done immediately
but I say thet it will have to be done eventually.

3566. I do not know whether a great increase in the demand on the Upper Canals would affect, tho Haveli
project. If there were 7,000 cusees less availablo for the Haveli projeet, it would just Le fcagible on
thoso figures. If this canal and the Lower Jhelum took out between them en extra 4,0C0 or 5,000 cusces in
October, it would have a very serious eflect on the Haveli project. There would not Le cnough water for
the Haveli project if those figures are to be relied on.

3567, 1 am strongly in fovour of modules and I consider that there would bLe o considerable inerease of
irrigation if the whole canal were moduled. Tho weater that was saved could Le utilized on the canal.

3568. There is an area available for extension in this Colony. 7The question of taking it up Las not yot
been raised. It is in the Kawalin Tehsil of the Montgomery District on an extension of the Buraln branch
in the khadir tract of the Montgomery district. I do not know whether any cotton is grown there at present.

35060, As to the substitution of irrigation from tuke wells for irrigotion by crnals, I might eay that T am
not aware of any tract which could be largely taken up by tube wells,  The Hafizalad tract possibly might
be worked by tube wells but there is no power available from the cannl.  The intensity of irrigation is already
very high and if we increased it,it would simply mean that we sliould give more water for the area that is already
being irrigated. We could hardly increcse the arca already being irrigeted. The wrea thot is alicady Leing
irrigated as compared with our theorctical intendity is very high.  Whkere, fur instance, you have a theorctienl
intensity of 75 per cent and, we arc already doing 95 per cent, there is only five por cont Jeft to do. There
are tracts on this canal where we are already doing es much 28120 per cent by defasdi erops. Asto whether
there is any objection from the irrigation point of view to increesing tLixintensity #till further, 1 con only
say that if I knew what it is going to lead to, I might be ablo to express sn opinion. T do not know exactly
what tho bearing of the question is. I do not see what could Le the ol*cetion frem the irvigation joint of
view to increased intensity provided, of course, that it meant improved . ining, and not s increase of water.

3570. (Ufr. Hrndrrson.) 1 have not been told by the zamindars thet tiere Les boon any decrense in out-
turns. I think that they are keeping up to sbout the original level. Tdo not think tlat even with improved
methods of farming, intensity could be increazed under present conditions. 1 think: it has reaclod the fair
working limit. If the present prices of cotton are mainteined, tl cre frc indics Gons t] et the eres under it will
increase at the expense of other Zharif cultivation. The incresse miglt possilly be ot the expense of wheat,
1 am not competent to give a figure as to what the increase might amount (o in the course of & lew yeers even
at & guess.

* Tha yeeseut average daily supply may be taken at 8,060 cusecs runaing foe 180 day., nabinza tats! for ghi crop b 1446 GG,
cuseoe.  Itinstead of 180 days, 20 davathe Canal was run in Octaber for

November . B B . . . B . . . . . . . . . 15
December . . B . B B . . . . . . . . . 16
January . . . . . . . . . . . . . . . . Ie
Yebrary . . . . - - . . . . . . . 1
Mareh | . . . . . . o, - . . - . . A
ToraL 122 dayw.

. 1,440 60
tLe average daily supply required to be run woull he —i;-g-,,’f’i]-ll,':bﬂ crseca | tead of 6,600 curecs 83 64 present. The present
2

e .
carrying eapacity of the canal is 11,49 cuseca, 80 thal a very slight incress on proeent camying eopacity wenld La required.
The {nerexse on the preeent average daslv supply womll Lo 11 m00— 8 GO me L4 Cuari = o Resrly L0 prrernt inorcase cai the Jropt

dafly averaze. .
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':35:7‘1;’,If,]inlin4ngere adopted, I do not think that there would ke sny considerable increate in the ral!
ares. I have always looked upon the loss of water from the canals due to percoletion £s not » waiter of much

concern: because it is not going to benefit the cultivator unless he adopts tetter methods of cultivation. The

rafe period for shutling down the main canels, in my opinion, thongh I may be mistaken, would be 15 days in -

-: January under normal conditions. * The fifteen day closures in November, December, January and February
.. T have described in paragraph 3565 s quite feasible are with channels eltered to half time running as against.
_{fifteen days closure in January only, if channels are left as'now to two-thirds time running. - Closure then
. ought not to hit the crops very much. If a perennial canal were shut down for three months, it would certainly
' cause a great deal of damage. I am speaking of this canal as I do not know the conditions of other canals.

““You could not shut it down for March and April and May, without causing wide-spread damage,

7278572, (Mr. Roberts.) The possibilities of using river supplies lower down should be further investigated.
-1 'do’not accept Kennedy’s figures for loss from percolation. They require a certain amount of revision. He

" “made ont that 33 per cent was lost in percolation in the main canals. I do not know where the 33 per cent

: ;eomes in, whether it includes main lines, branches, distributaries, and water courses. If it is only up to

““ distributaries, we are getting on very well notwithstanding the loss, except that it ia adding to the subsoil
““water table. - There is no doubt thet it is o much capital wasted, I do not think that Kennedy’s figures
"“sre correct, hut I think that the question calls for a thorough investigation. Assuming that the figure is

correct, I do not think that lining will do away with the whele of the loss. I suppose the 33 per cent would

be utilized in rabi. - In considering any schemes of lining, the feasibility of using the water lower down should
be seriously considered. - It could be utilised on this canal in the Kamalia Tehsil or possibly even lower down.

I 'would not advocate using that water in the present irrigated area. .

3573. As regards the question of requirements for water in critical periods, I have mentioned September
and March in my written evidence s the critical periods. September is a eritical period because the river
begins to decrease towards the middle of September and at that time we have got the first rabé watering coming
onx a5 well as the final watering for rice and the &harif crops. I do not regard November as a critical period.

- By November, the critical period is over because the kharif crop has been secured by then and the whole of the
‘water is available for rabi. I was not considering silt trouble when I mentioned September. I was consider-

" ing purely the demand.

3574, As to my reasons for considering wheat a better paying crop than cotton, it is a crop which docs
not require much labour snd its waterings need not be so regular as the waterings for cotton. 1 do not know
the difference in the profits of cotton and wheat but it is chiefly on the score of labour and of watering that
T regard wheat as the more paying crop. The zamindars maintain that unless cotton is watered af certain
regular periods, they do not get the outturn that they expect from it, whereas irregular watering does not
watter 50 much in the case of wheat. They also maintain that they cannot grow a larger area of cotton
Lecause it demands a great deal more Jabour in tending the fields and keeping the grass down. The amount
of Jabour that it entails on them in the hot weather is a matter of great concern. ‘ _

; 3575. On this canal, cotton is not really dependent on the March supply of water, as the sowings are
ususlly donein April. The April supply is the essential one but if water comes in March, it can beused. The
area covered by this canal is over 5,000 square miles. --Whatever changes you wish to make, you will have

_to introduce them over 5,000 square miles to effect anything completely, i.e., you will have to extend special
- {raining and special methods to that area. If the intensity of cotton was larger in an area of 2,500 square
miles, you would get the same resnlts at an expenditure of less labour. If in 5,000 square miles, you could
get 225,000 acres of cotton, and it were possible to get that area in 2,500 square miles, it would be better to
restrict it to tho smaller ares. What I had in my mind in paragraph 3355 of my written evidence was the
possibility of selecting some area in the province where conditions.are favourable and concentrating the
growing of cotton in that area rather than spreading it out over a large area like this in which food grains are
‘chiefly grown, It docs not seem to bea very sound polioy to restrict the growing of food grains for the
purpose of growing cotton which is not, I take it, an easy crop to grow and the conditions for growing
which in this Colony do not seem to be quite favourable. It seems to me to be a better policy to
concentrate in an area in which cotton would be the principal crop instead of being a minor erop. Vhat I
mean is that specialization is easy when concentrated and that it would pay in tho long run to establish
special cotton growing arcas where soil and climate are favourable.

" 9576, According to the printed evidence figures, out of each square of 25 killas, two are left fallow. every
year. - It might be possible without interfering with wheat t.increase the area under cotton by putting the

two killas of fallow under cotton. ,
3577. (AMr. Ashion.) There are no closures of the.canal in April unless there is a cessation of demand.

A o rule, T cannot see thet there is any reason for closures in April, except cessation of demand. Closures

from June {0 September throw out rotations. They are due to the neccessity of passing floods down the river.

It is absolutely necessary to close down the canals against a river level of a certain height which is fixed by ~

mles. The men at the headworks hes no option whatever ; he has to close the canal down. In the last two
years, the river las been running with rather more frequent floods in July, August and September than used
to be the case. The limit of river level to which the canal can be kept open has been fixed more with the
idea of keeping silt out of the canals than anything else. I do not think that an improvement in the head-
works would enalle us to keep the canals open during floods. The question is being still investigated.
Closures* aro wmost annoying to the zamindars. It strikes me that the elimination of such closures is merely
a question of the construction of suitable headworks. I have here a statement showing the number of days
on which the canal has been running in the past sixteen years in the nionths of July, August, and September.

21901 . . . . . . . . . . . . . . 31
1002 -, . . . . . . . . . 31
1903 .« . ... ..oz
1004 . . . . . . ' . . S . . . . K3
1005« . . e e o3
1006 . . . e e e e e
1007 . . . . . N . . . . . . . . 31
1803 . . . . . . . . . . . . . 3
1908 . ., . « . . . . . . . . ' e 31
1910 . , . . . N . . . . . . . 31
1 S U N I 1|

* I mean clospres which are not pe 10 floods Lut te eilting of the river in front «f the cunal hiead which tadcs place witt cot ficcds,

-
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1912 . . e, ¢
1913 . . oL S %
1914 . . S 20
915 . . . . Ly
w6 . . . . L . 3t

You could not get a better record for July than that, There must have been s ;e d iv
wasvery higl} inJuly so that we did very well in those years. In August it ron for }35(:311:)03 ‘*c}lr:!:rtl)l\j :hﬂ:teﬁ?l‘if «I:
from 1901 )Vlth the exception of 1913, 1914, 1915 and 1917. In August 1913, the cansl ran for 26 ZIA\‘)'S in
1914, for 25 days, in 1915, for 20 days.and in 1917, for 13 days. In September 1915, we ran the canal for, L0
’da.ys, in Sept'embef 1916, for 28 days, in September 1917, for 17 days only. August and September are tl:e
two months in which there has been any appreciable reduction in the number of \days. In July 1917, the
canzal ran for only four days short of the whole number. I you take the rainfall, you will find thot t]mt’musé
have been the reason for closing the canal. The August rainfell in the verious divisions varied from six inchcs
to 11-8 inches this year. The September rainfall varied from eight to 10-7inches. That is in tho month of
Eﬁfct}(imber alone. Under these conditions, the closures of the canals should not have affected the Crops very

Mr. E. S. LINDLEY, Executive Engineer, Lower Gugera Division, Lower Chenab Canal, Lyallpur,

ExXayuxeDp at Lyavrrirur, Janvary 4t 1918
Written statement.

VI -—IrrigatioN, .

3578. (50) Experience.—For the last nine months I have Lecn in charge of the Lower Cugern Division
of the Lower Chenab Canol, that is, I have been responsible for the irrigation and nssessment ot; tlTo um svr.\*]odl
by the Lower Gugera Branch, which carries roughly 2,000 cusees, Beforo that, I was for three yv:"rs i;x ;-h" Ty
of the Rasul Division, Lower Jhelum Canal ; ss this includes a head-works. the irrigated sres attacix(‘-d is %1;1" Tl
and cannot always be given full attention.  For some two yeors, the division .“.]so?ncludcd & group of 1:1;1111:“!'1.:
tion canals ; but on these there was not much growing of cotton. The rest of my service has heen spent (lm
cox}.str]lxctfon orin charge purely of head‘w'orks : and my interests being purely enginecring, I have not studied
z;%rli;cl};gglggl:.nore than is necessary for an irrigation engineer who wishes to sceure efficieney and improvement

3579 (51) Wheat versus cotton.—There is to my mind no doubt that cultivators prefer wheat
cotton, for the following reasons:— ) [ "

(1) while the normal out-turn of wheat is more than double that of cotton, the normal price is 2lso moro
@ i lih:m h:ll.lf, 80 that wheat is more profitable ; ’ o
2) in by-products too wheat is more veluable sa being e Va Q1L €4 seed & stelks ;
(3) \vheutland bhusa cre more necessary to)i;x’cbig(;:gzzl:lc;;lrt’lﬁ‘f nl It(:)xt(t(:n]”(x‘l(tlhln](lntc’tt 0 lll'b]w("I ‘L«i“[- b't “‘]'M ‘
ol o , o eadily and certainly
(4) the cul'tiva.tion of wheat calls for less lubour, especially less manua! ibour than cotton
{5) wheat is on the grmmfl only for some five months, as compared with eight manths for uot,mn ;
(6) uhg;t;lf‘svgrfﬁs;s precarious crop than cotton ; the latter may be badly damaged by heavy rain, or
(7) wheat iy less affected by temporary shortages of water; it will give some return even with one
wateriilg after sowing, while cotton may fail entirely for want of one watering within a certain
short period. i - i )
{5580. (52) (a) Critical period in regard to water supply.—Taking tho irrigation year beginning with the
opening of the kkz'zrzf season, on a perennial canal +—If rabi supplics have been pour rabi du:-nul' iy
remain comparatively high till late, though it is doubtful wlether really luto w:’.(ui’st Lre x.mi w-nn-:l‘)-
but as the early kharif crops are only something like balf the kharif ares, there is nos much (nlilliculty of ;xlx ply
at the worst. Durulg kharif, there is ample water in the river, and the cenal can carry an anmple sy '; ;l] 1 t:yn
cover even & fm-lure of monsoon. But when a flood is passing the head-works, it may Le 11(‘(‘(’8'4:;11'.' L[«)i (:\I<)v(-
the canal for a t}me, beeause admission of silty water will cause silt difticulties,  While in (-In:n.r'«rc-uf {ho I’W;zll
head-works, I did not ﬁn'd necessity there for long or frequent closures, even during the had Boods of l“;‘l'b' ;
I never heard of complaints of shortage of supply through such closures us had o enforee ; T had nrl) silt:
trouble myself through possibly keeping the canal running when it should Lave been closed :md'hw nl ofy (’m('
elsewhere on the canal.  On this canal, the Lower Chenab, however, closures on account ;)['ﬂor)(lua u l:(' far nln ¢
fx:cquent and of longer duration ; during the early months of the past monsoon I lad to cmnplr1'>nunf’iy‘xtcrr{x“:’
tions of supply and ask whetlicr these could not be reduced. T know enough of the Khanki'l;c"d-work% f!«-
realise that present conditions there are different from those st Rasul, and have also r:umnuqrtvd on ] ::
great amount of silt in my channels : but T am not familiar enougl with Khenki to venture ano ;3uiun o 114)
how and to what extent matters could be improved by changes of working, or of works : and I’ knuw?) ;
the question of sx‘lt control at Khanki has long had the consideration of the officers responsible fur i( vmlh:t:
will _bc solved. 'lhq question is &n enginecring one, but the result is that if rains fil or are late iy Um’ :]" e
and if, at the same time, rains in the hills cause river floods, there is danger of shortaoe of supply o th }i «-u'w.,
Chenab Cefna.l during the period in which these conditions may oceur, K Oy o fome
. (2) First rabi waterings are wanted while the last Fharif waterings are still Leing given, and unless late
rains have been good, there will be a Leginning then of keen rabi demand ; but, in my opinior’l the whole u"’L;
demand cen be satisfied even with low minimum rabi supplics such ns of 1915-16, by the Bystr-,m I;f rota t‘iim'“l
turns ; end the only rcal' difficulty is in getting supply to the tzils of channels not fitted with some f( nm«uf
module. This year working hus Leen greatly improved by the giving of permiszion o run &s mu«ﬂ 88 '(‘h,’ t ”vll :
would carry, as long as supply was available, irrespective of the caleulated sllowances.  As someo rm::nklnz .
of the Committee may be unfamiliar with Indian irrigation and wish to follow the difi cul‘tv, I‘x;ﬂl trylto expl';tir:

-it as simply and briefly as [ can. The ordinary form of outlet, through which zamindars take their supply, ia
5 ) i
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a p'lain‘orﬁﬁc:c';" the discharge of this depends not only on the fixed size of the orifice, but also on the variable

<1 difference between water-levels in our distributary and in their water-course ; by silt-clearing the water-course

as much as is possible, they can draw more water. In this manner, the upper outlets on a distributary will

- always draw more than their share of water at times of keen demand—leaving less for thoso further down the

- 'chennel : if supply in the distributary be increased, they will in general manage to draw more than their share
“of this too, znd it is often impossible to run in a channel so much supply that what passes on suffices for those
“ further down. -~ While such outlets are in use, the only remedy is to close upper outlets that have done their
* irrigation; but it hardly needs saying that such closuresare diflicult to enforce and lead to abuses ; the number
_-~of really responsible mon on s canal being small, such closures are very difficult to arrange without unfairness.
This is remedied in & munber of channels on this canal by substituting a type of outlet that takes advantage

1 of patural laws, and makes the discharge independent of water-level in the water-course : the policy

' - of installing these outlets has been eritised ; the criticism scems to be in essence that this device is not perfect :
I have not meét one engineer who is using them, who does not consider them a vast improvement on the old
type, as long as it is not assumed that they are a panacea, and require no attention to prevent tampering.

(3) In this division, such outlets have not been installed for Jong enough to make it possible to present
complete and convincing figures. But I can quote one case of a distributary fourteen miles long, on which
I had & series of discharges observed at different points, and found that Kennedy Gauge Outlets resulted in
practically correct distribution all the way down. Another distributary, 25 miles long, used to be difficult
to feed &t the tail ; fitted with these outlets it is now being run with about five per ecent over the caleulated
supply, ond the excess is being distributed very evenly all the way down, the only complaint I have had
from the tail Leing found ridiculous on personal investigation. Another distributary, 20 miles long, has

always been = great difficulty, and though half the outlets had been converted, there had still been diffi-
culty : this year amplo supplies are reaching the tail with only some twenty per cent extra running at the
head, after some drastic action with regard to interference with outlets. Other channels without, or with
only a fow gauge outlets, are being run with anything up to double the calculated supply, to get sufficient to
the tail, .

(4) The effect of an incrensed area under cotton is discussed in paragraph 3583,

"3581.(52) (b) Watering of ¢otton.—I cannot add usefully to the information of more expert witnesses
as to the watering of cotton.. Two irrigation authorities, Mr. Beresford and Mr. Kennedy, have from entirely

“different data of different natures, arrived at three inches as the approximate depth of watering of a crop,
as actunlly practised ; in any but the most uneconomical practice it cannot exceed 1§ times that.

3582, (52) (c) Statistics,—As we do not record separate waterings, but only the area that has at any
time had canal-water during the crop season, whether it has had one watering or ten, I cannot give monthly
areas; without this the other figures asked for are useless. )

3583. (53) (a) Possibility of expansion of area under cotton by enlargement of canals.—The increase of
cotton aren can come about in either of two ways, either by substitution for radi crops or for other
Lharif crops. - In substitution for kharif crops, it would not seem likely that more cotton will be grown at the.
expense of grains, fodder, or cane ; but American cotton is already being substituted for deshi to an increasing
extont. At present prices, cotton scems to have a chance of competing with wheat in popularity, and with
any certainty of such prices continuing there might be a tendency to substitute,

{2) If American were substituted for deshi cotton, the situation during kkarif would not be affected, but
there would be an increase over present demand in February and in October for essential waterings: the
February wotering would, 1 think, be provided all right, partly by our improving winter distribution, and
partly by zamindars giving less unessential waterings to wheat on having an alternative and greater need for
the water.  The need for the October watering (the cotton being on the ground) will, in years of poor monsoon
and early fall of river supply, result in more wheat being left for late sowing; and possibly a decrease of wheat
area ; but I think improving winter distribution would save this.

“{3) If cotton (presumably American) were substituted for rabi crops, the ¥ebruary and October waterings
would be given to the cotton instead of the rabi ; during Fharif there would be an increase of demand, which
would be mes all right if the need to close this canal during floods were diminished. During rabi, the lesser
wheat area would call for less water than at present; and as supply is sufticient for present requirements,
some could be available for extensions, :

{4) 1do not myself see the need for enlargement of the canal. There is very little room for increase of
cultivation within the area served by this canal, and I think the same applies to the Jower Jhelum Canal :
what extra water is wanted as above can be supplied by improved efficiency of canal working. When it is
remembered that, taking all causes of loss and waste together, only about a quarter of the water taken from
tho river is usefully applied, it is obvious that the saving of absorption losses, and the securing of greater
<economy of water by zamindars, leaves room not only for all increase of uscful supplies that can be wanted,
hut also for enqrmeus extensions to now unirrigated tracts,

3384, (54) {a) Improvement in duty of water by remodelling of outlets.—I have already given my
viewa on the utility of modules ; mere increasing of size of outlets that are doing less well than others,
and decreasing of those that are doing above the average, is an unsatisfactory and endless process. No
channels in this division hiave been fitted completely with modules long enough to give any figures.

3385, (54) {¢) Effect of remodelling of outlets in irrigated area.—The eflect of equalising distribution
of supply will be a small increase of total area, possibly ten per cent, as the result of getting on tail
outlets proportional irrigated areas equal to those of outlets higher on the distributaries : but the principal
effect will bo a saving of water at present given in excess on the upper outlets.

3386.:(55) Fluctuations in river supplies and their. effects.—While in charge of the Rasul Division, I
prepared diagrams of the supply in the Jhelum river during the winter months for the past 25 years
or so. I belicve similar diagrams were prepared for the Chenab, The matter of gradual or sudden decrease
iz relative and depends on the conditions of the year, - After the monsoon, the curve of supply is dropping at
first faster and then more and more stowly : if the minimum to which supply is tending in any year is not

much below the supply taken by canals on the river, supply will fall short of demand at a part of the curve
at which the rate of decrease is slow, and the decrease would be deseribed as gradual : in a year of low mini-
mum tho decrease would seem sudden.

(2) Zumiindars cannot tell what the conditions of supply are going to be ; the monsoon of 1916 was heavy
and yet winter supplies were distinetly below the average. I do not think the Indian zainindar looks very
far shead ; he plants as much as he can, if supply falls short, he bornbards everyone with petitions and com-

-% plaint$, and makes the Lest of what the canal engineers can give him,
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3587. (56) (a) Utilization of wells for irrigation of cotfon in canal areas. The inundation canal
tracts that I know are not, in my opinion, snitable for cotton growing. The Corbynwah ison the right
b_ank' of the Jhelum, above Shahpur ; the soil of the tract served is so salt and poor that little but "1‘:1ss’ir1‘i?7:\-
tion is done. The Raniwah is on the left bank of the Jhelum about Bhera ; the tract is a slichtlv dcbros:«nl
valley, separated from the river by a slight ridge ; into this a number of privately managed inu ndation canals
pour water, and moderately high river floods add their spills, so that the whole d(’pr(:;si()ll is water-logged
and for most of many monsoons largely under water. The owners of the private canals have r(‘fus(wf?he
terms offered them in connection with closing off the inundation canals and spills and substituting controlled
supplies from the Lower Jhelum Canal. i ‘
. 3588. (56) (b) Extension of irrigation under wells in caral areas.—In the Raniwah tract suflicient
wells exist. R ‘

3589,.(56) {¢) Tube wells.—There is also a trpet on the land side of the above valley, ahove flond level
but to which irrigation had not been extended from the Lower Jhelum Canal, in \\‘hi('hhs’uh‘-ﬂu'f;\('(‘ wf\l‘m‘ .
at a reasonable depth from surface: one land-owner had there installed a tube well, and I made ~<0mo‘ notv#
of its running which I can produce if wanted. ’ ‘ ‘

35(_)0. (58) (d) and (e} Construction of weirs versus consiruction of wells.—I take it that what i<
meant is the construction of a weir such as is made for a big perennial canal for inundation c'm-xl\: ]i
is almost obvious that a considerable area is required to make a weir remuncrative. The (?m-b\'m\‘a(h l]l:ll; far
too small and poor an area for the suggestion of a weir to be contemplated for a moment; in fact, the \;'Il(;l(‘
right bank down to the point at which the proposed Sind-Thal canal is likely to take up i,rri«m{ib;) scems 1o
be too narrow to afford suflicient arca, and a canal needs many and (‘_\'pex{si\'c cross-(h'nixmh«*e \m}i;: ;ﬂw'
Ram“:ah and all the other left bank canals can be taken over b_*;' the Lower Jhelum Canal, " h .

i ;3091. (67) Effect of enlargement of canals on revenue.—In paragraph 3383, T have expressed the
opinion that there is no need to enlarge the present canals. Imight add that the newer cmm‘]q 11;6 have
considerable reserve capacity. The Lower Gugera Branch now serves an area, the allowance (‘)f‘\\‘”nor‘fnr
which at a cusec to 250 acres annual irrigation (annual irrigation being 75 per cent of the allotted '11~o“1) AW ies
allowance for absorption in distributaries and the Branch comes to 1,760 cusees. The nllm\-;m;(- ‘f(>,r1111;‘
wholé area now commanded, and commanded by contemplated extensions, is 1,926 cusees.  The Branch has
sat:ely run 2,000 cusecs, and would safely run even more than that with only some strcxlﬁt]knﬁw ‘of wc“;l"
points : if run in the manner of some of the older canals, it could be increased by fifty ;cr cent. on on‘l ;
strengthening of banks. i . ¥

3592, (58) Cropping aud causes affecting it.—In consultation with some of my assistant officers, T arrive
at the following. We have, in essence, to consider the cultivator with a holdine of one 0; o‘f two
squares ; if a landowner has a larger holding, this will be divided into such holdinrs \v;rk(\d by tenants, he
himself working a holding if he be a eultivator : the ordinary man works one sqnnr?*, but can work two .\.\'iU'l
a larger family. Crops are divided into two classes, those grown for his own needs, and those grown for sale
of the surplus above his needs ; tho needs of a houschold working two squares are not n(‘cossarﬂ; (D)(nhlo tI;c')\'(i
of a cultivator working only one square. TIn the case of janglis, habits and necds are so (]ilTor(‘né th:nt'
a different estimate is called for. In the case of cultivators, the areas are made to add up to 110 per ('0;11
which is the average proportion of actual annual cultivation to allotted area ; and the actunl pm})})rtion (,f
rabi to kharif of 2: 1 {3 maintained. Janglis grow in Lharif only the little grain and the fodder they want
concentrating more on rabi :— ' o

— 1 sqquare, 2 squares. Janghi.
Vegetables, spices and tobacco . . . . . . 2 ! 1 X
Grains ; makki and bujra . . . . . . . . 8 : 8 {
- Fodder ; chard and juar . . . . . . . . . 8 ; 6 16
Sugarcane . . . . . . . . . . . 8 i 8

Cotton . . . . . . . . . . . 8 , 11 4
Torar Mardf . LS T 2

Toria . . . . . . . . . . . 12 5 20
Senji, surshaf . . . . . . . . . . . 12 f . 8 I}
Grains, wheat, gram, cte. . . . . . . . . a2 : 63t K1)

' Torar rabi 0 j: I } .:H_f—
GRAND TOTAL . m L nw J 119
|

In Lharif, the cultivator grows vegetables, ete., and fodder entircly for his needs ; grain principally lor hig
needs, selling any surplus ; canc is most profitable and be puts down all he can work ; 1he rest of the arca
is cotton. The janglt wants alittle grain and much fodder ; he wants a little cotton, but by flooding it lilmmlllv
he grows a good crop of grass for his eattle, K o
(2} I think a comindor will always sow as mueh as he can on the water he gets al sowing time helped
by rain. My impression is that good or poor supply in the river has little effect except on duty :1;‘] delta
(poor supply compelling better efficiency) and that area is affected principally by rain, T have never lli&'r'u&‘;vr'l
rotations with samindars, . T S
(3) Unless there were a certainty of permanently better relative prices of cotton (as compared with wheat)
and until that certainty is accepted by the Indian zamindar, T do not think an increase of cotton area at the
expense of wheat is likely. The water that is available in the fivers in winter must he taken ; 1 Lelieve it‘
to be a fact that a propoesal to diminish water-logging by giving less water for irngation in the tract afli cted

n2
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©"was votoed ; also that a proposal to'reduce the supply of the Lower Jhelum Canal gradually to prepare for

. the reduction that would ensue on opening of the Upper Jhelum Canal was similarly vetoed : reduction will

“only take place when other canals are opened to share the supply and there will be strong opposition to any

. - proposals to make such canals. . In fact, I consider that demand does and will continue to rule supply to the
~‘extent that supply will not intentionally be altered with the idea of forcing a change of cultivation.

" 3593.7(59) Practicability of lining canals.—T have no personal experience of the lining of eanals. 1

=+ should very much like to see a bold experiment tried of making a distributary of fair size, lined from the

- hoad to the fields with more regard to efficiency than cost of lining, moduled to a really economically low rate

"'of supply so that there was an inducement to efficient irrigation : I believe the results would be surprising.
$i1% 3504.(61) Enlargement aud lining of canals.—Such ideas as I have are too revolutionary to be of any

“:use as evidence before a Committee that is considering cotton: it seems as if present Indian methods,’

:1 - directed to providing the forms of lining so far used, could never make the progress needed for a really large
““"and comprehensive schems.
" .3593. (62) Effect of lining canals on seepage problems.—Sinc2 any lining will stop some percolation

. "from channols; since percolation water very soon goes too desp to be absorbed by plants, and no

evaporation of any magnitude from a depth has yet been established (the whole matter is one of which too
little iz known for any certain judgment), it can at least be said that percolation from a canal will raise the
water-table in the tract. Raising of the water-table also increases the rate at which water flows away under
the tract, and it is not.at present possible to say of any tract whether the degree of rise of water-table at
which the percolation will be balanced by increase of outflow will be sufficient to amount to water-logging.
Whera water Isgzing has occurred, to decrease percolation will lower the water-table locally, though it may
“gtill be held up by a high water-table in the direction of out-flow of sub-soil water, so that the local
lowering ig slight. Wa have not yet the data on which we could even approximately calculate a specific
case, much less estimate the value of the general benefit in an undefined case, for comparison with cost.
2506. (63) Effect of lining canals on supplies.—I have already given the opinion that ne increase of
rupply is wanted in the tracts served by canals that X know ; on the contrary, there are a number of reasons
for limiting supply. ~Any saving by lining would therefore be available for new canals. I would also like to
mention ons aspect of the lining problem that seems in some danger of being lost sight of. 1t is estimated
roughly that of every 100 cusces taken in at canal heads, some 25 are lost by percolation in Government

channels, some 25 more by percolation in private water-courses, some 23 more wasted by further percolation

through water-courses being inefficient, by petty wastages, by inefficient or excessive irrigation; that only
some 25 are usefully applied ; or that in a water-tight system of chanunels serving zamindars who wasted
nothing, a quarter of our present supplies would suffice. That is, to deliver the same quantity for irrigation,
we should have to take in 75 cusecs at the head for every present 100 cusees, if the whole Government canal
system were lined fully ; such lining as has been and is being done is in the upper reaches of canals and
branches. Now say that the whole water-course systems were lined ; if only the 23 cusecs of genuine perco-
Intion were saved, and none of what has been classed as waste, we should have to deliver at outlets fifty instead
of 75 cusecs ; percolation in Government channels accounting for a third of the quantity delivered, we should
- have to tako in only 663 cusecs at tho head a3 compared with 75 cusecs as the result of lining canals. Similarly,
if we wero to induce such economy of irrigation that the 23 cusces of waste were saved, wo should still with
unlined canals and watcr-courses, only have to take in fifty cusecs at the head. The contrast is increased
if we subtract from each figure the 25 cusecs usefully applied, leaving 50, 31%, and 25 cusees that is being added
to the sub-soil water-table. The points to be made are two : first, that (apart from the difficulties of lining
a big channel that has to be kept in flow, and the fact that measures further down the system leave it with
too big a capacity) lining measures should be started from the bottom instead of the top of the canal system :
~ second, that the quantities wasted justify a comprehensive scheme, and that a test as suggested in the answer
-to question 59 (paragraph 3303) is badly wanted, so that at Jeast one canal scheme of those next to be cons-
tructed, may bo built on such lines. _ . :
3507, (64) Suitability o water rates.—Canal water-rates being of the order of tea per cont of the

net profits of crops I do not consider that they have the slighest effect on the zamindars preference for parti- -

cular crops. When a change of canal rates is suggested, s reduction is generally meant ; T do not consider
any reductions to be called for on such grounds as come within the perview of an irrigation officer,

Mr. E. S. Lixprey  ¢alled and examined.

3308, (Mr. Ashfon.) Saving of loss by absorption is a distinetly technical guestion which has to be worked

out weighing all aspects. In the first place, I think we should attempt to bring the kiarif efficiency up to
" therabs cfficiency. I do not mean that the kkarif delta, i.e., the depth of water applied should be brought
_down to tho rabi delta but that it can be reduced. When that has been done, it seems to me that we should
also have to consider the question of waterlogging in tracts in which it is becoming or has already become

" serious. The greater the intensity of irrigation in the tract, the more water you give for irrigation, the more
water you pour into the tract. The amount wasted, the amount that goes down to the sub-soil table, is
proportionate to the amount that is used in irrigation. If you add to that, you will increase the water-
logging. We are running the full theoretical capacity now. I consider-that to a small extent we could
run an appreciably bigger supply by strengthening the weak places and cutting berms if there was a demand
forit. Wocould run a bigger supply in April and May thanat present. In April and May, there is a difficulty
In running some of the channels becanse the demand is so low that we cannot ren them properly. If we had
a large increase in the demand in April and May, we should find the distributien wo k very much easier and
the channels coukl be run more efficiently than at present. We would rather have the chanoels running full
for one month than half full for two months, ‘That is the reason why we sometimes | ave closures in April.
We sometimes find closures advisable when the demand is really very slack. We come down to daysat times
when we Lave to force water on some people because other people want it. At rucha t'me it may be better
to close down so as to stimulate demand. The zamindars do not keep their water courses as clean in the tiarif
season a8 they do in the rabi except in October when they are getting more water. At th~ sowing times,
there are some short periods of demand, when some of them will clear their water courses. Daoring the
tharif, the water courses are left to themselves. If they kept their water courses as clean in kharif as they
do in rabi, the upper cutlets would give more water than they do at present. The fact that they do not dofit,
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appears to show that, under present conditions, they do not want more waler in kkarif. In the Fhardf -
there ig really little difficulty in forcing the supplies to the tails of the distributaries while in rabi there js
great difficulty, especially on distributaries not fitted with modules, In fact this is a reliable means of
gauging _dema.nd, and our statements of poor or keen demand are not based on mere opinion. Ordinarily in
the kharif, yowrun a smaller discharge at the head and get a greater supply to the tails on the distributarics
than you do in the radi. ’
3599. I recommend lining both from the point of view of preventing waterlogging and also of making
. more water available at the critical period of irrigation, Water lost by absorpt ion goes to the subsoil table,
T.he use of modules is undoubtedly beneficial. T expect a small increass of irrigation from it by tho tails of
distributaries getting their proper supplies more casily and more certainly, At present, the ‘irrization at the
_tail ends of distributarics is somewhat restricted by the zamindars being uncertain of what they will get.  Their
supplies depend on the energy of the men working on the channels. My reasons for the arguments in para-
graph 3583 of my written evidence are that there is no case for increasing supplies as my impression is that the
amount of irrigation actually done is just about as much as could be done in the culturable area allotted and
commanded. I have just seen a paper in which the case of Egypt is quoted and 20¢ and 300 per cent. inten-
sities are talked of but the Indian cultivator is not like the Egyptian.  He would not adopt such a high inten-
sity as in Egypt. Also we hear that very large drainage schemes have been necessary in Egypt? Under
these conditions, many intricate questions are coming up there. Asa Divisional Canal Officer, I would welcoms
a greatly increased demand in the early part of the hot weather and if that demand continued up to Octoher,
I would meet it by strengthening the banks and by other improvements in the channels. . ’
. 3600. I cannot say whether the Shahpur branch of the Shahpur district could be made a paying concern
if those tracts which are served by Government inundation canals were taken up and the private canals were
left out. It isa tract where there are limited possibilities of growing cotton and it is not grown at all at present
because the inundation canals are opened very late. On the other hand, aslong as the private canals are kept
going, the tract will be flooded byriver spills as now. '
3601, (AMr. Roberts.) The statement in my written evidence that the normal outturn of wheat is more
than double that of cotton, is based on general statements made to me and not on personal experienee, 1
would consider the normal price of wheat as Rs. 2-8 to Rs. 3, and the yield to be twelve maunds and
upwards. The normal price of cotton per maundis Rs. 4 to Rs 5, and the outturn about six to cight
maunds.  If the price of cotton were Rs. 8 per maund, it would be more profitable than wheat.,  In the case
of w.hea.t, the zamindar looks also to his bhusa. He gets twenty maunds of bhwsa which, at annas four
to six per maund, is worth about Rs. 8. Iadmit that the statement in my written evidence is based on «
lower price of cotton than that now prevailing. If the present high prices of cotton continued, it would
make & tremendous difference but the ramindars have got to bo satisficd with sufliciently high prices. ‘
3602. X think that before anything much is done to inercaso the kharif supply, we mvxr;ht,hto increase the
kharif duty. Better use should be made of the water already supplied. The only time when a saving conld
be effected would be at the critical period, April and early May and Scptember and Oetolber. There is no
shortage of water in the middle period of the summer, especially if you could grow more fodder crops.  If
the idea is to grow more fodder crops, I think we have cnough capacity to cover a considerable inérease of
. area except at the critical periods which I have referred to.. There are possibilities of saving in all directions. =
We should, of course, have to strengthen the weak parts of our channels, 1 do not consider that we could
carry as much as twenty per cent more without strengthening the canals.  As to earrying any moro supply
without strengthening, I can hardly speak with authority. My own branch is the Lower Gugera Branch.
It has carried 2,000 cusecs against the 1800 to 1500 which it is expected to carry. It eould carry ten per cen’
more. )
. 3603, As to the accuracy of Kennedy’s figures for loss by secpage, so far as the Government canal systom
is concerned, I believe they are approximately correet ; Thave not gone into the question deeply to seo whether
it i3 80 or not. I think his estimate is 23 per cent, loss from head to outlet.  In lining canals, T consider you
would have to consider the question of the amount of water saved in conjunction with the use that would
be made of it. Of course, if you are going to increase the intensity to 200 to 300 as in Egypt, you would
Le able to grow more fodder crops to increase the fodder supply. Increased intensity, ]c;wingvnsidc the ques-
tion of lining, is bound to lead to greater waterlogging. It would accentuate the present evils which are alread v
rather serious in some parts. My own observations confirm that 25 per cent of the water is lost in the water-
courses and another 25 per cent is lost in avoidable ways such as waste and inefficiency. The Canal Depart-
ment is continually improving and the zamindars on this canal work better than on the older canals. I helievo
Kennedy’s observations were with reference to the older canals. Here we have divided the arca into villageo
according to the ratural configuration of the ground. In the older canal tracts all sorts of boundarics were
fixed so we had to make longer water courses. It is probable that the loss is Iess on the new canals than on
the older ones, and that they are more efficient in this respect.

Mr. A. R. MURRAY, Superiniending Engineer, Derajat Circle, Punjab.

ExaMmiNep AT Lyaverur, Jaxvary ldtin 1918,
Written statement,

VI.—Irricatiox.

3[:’04. (50) Experieace.—I have had some experience of irrization, including assessment work, on the
following ca{lals of the Punjab :(—'“ estern Jumna, Sirhind, Lower Chenab and Derajat, but I eonfine my
remarks mainly to the last mentioned, ’

3(’{(’5. (51) Wheat versie cotton.—It hias been my experjence that enltivators prefer wheat to eotfon
ag an irrigated crop for the following reasons :—
(1) It is a food and fodder crop.

(_(ij)) II: isa s;.f:r_crop and ]v;; sensitive to drought, cold, Lieat storms and attack by insect pests.
[H] 8 market 15 more stable.
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s ({v)' It requires less water. 7 : -

~-+{v}) It i3 eultivated at a time when climatic conditions are less trying.’
i+ (vi) 1t i3 said to be more profitable on the average.

'3606.(52) (a) Critical period in regard to water supply.—The canals of the Derajat come under the

: “classification of Inundation Canals. Irrigation is, in the main, effected ﬁuring the hot ) weather months,
“when the rivers Indus, Chenab, Ravi and Sutlej, are in flood, With the‘ exception of the modern
** gidhnai Canal, none have off-takes above river weirs (as a general rule, the Ravi at the point of off-take of

-the Sidhnai dries up entirely during the winter). All the other canals are dependent for their supplies on the

.. naturel water surface levels in the rivers et the points where their heads are located. These le‘:’e]s are subject
"““to considerable fiuctuations. The critical periods are April and May, the latter part of Sepltember and

" Qctober. If o large arca of cotton did happen to be sown at the commencement of the irrigating SCASOTL.
- September and October would be the critical period. During Jply and Al_]gust, we can count on ample sumshes_:
J-i2in fact] water is often received to excess. Canal irtigation dur;mg the Cl'ltl'(‘.&l pgarlods n}entxoned cannot invari-
"“-ably be guaranteed and this absence of guaranteo is the chief factor militating against extension of cotton

cultivetion in the fracts commanded. o o 3 )

“-'(2) 1 attach diagrams (Annexures IV—VII)* to illustrate the water supplies received in the Sidhnai Canal
and the Sikandarabad, one of the older canals, during April, May, June and September and Qctobcr for years
1912-16. 1 have also quoted figures of area of cotton matured. By comparison of the diagram and area
figures for 1914 with those of 1916, it will be scen what a marked effect the conditions of water-supply have

" “on the cotton area, and the remarkable extent to which variations do oceur,

*

= extent to which the number has increased since settlements.

3607, (52) (b} Watering of cotton.—As a general rule, the field is watered onFe‘ip .Ma.y or carly
June to o depth of about &ix or seven inches before sowing t].xe cotton. The next watering is given about the
end of June or beginning of July and thercafter one watering at intervals of about fifteen to twenty days
until October. The depths of these waterings are about five inches. The 1r_1tervals be‘tween waterings depgnd
largely on weather conditions. If the hot wind-blows, cotton may require water évery seven days. Fre-
guently half an acre to two acres of cotton per well are started from well waterings in April.

{2) The tracts commanded by the Derajat eanals are dry and r'am]ess and the cultivators are backward
in their methods in regard to the economical usage of water and tillage genefal‘ly. Long—st::»ple cotton has
only just Leen introduced in the Circle. 743 acres are reported from the Sxdl_mm Canal for 1917, Most of this
wag sown on canal water received at the end of May and early June. It is reported to hz}ve done well and
to have withstood the abnormally wet conditions of the post monsoon better than the deshi, but I have been
unable to obtain any figures of out-turn. Pir Bakhsh, zamindar of Buch, Multan, estimates an out-turn of
ten and a half maunds per acro of American cotton sown by him in March 1917, on three acres, by means
of well water and matured by canal, The fields were well manured prior to sowing. He is favourably
inpressed withthe result and will do more next year. ‘

3608. (53) (a) Possibilities of expansion of area under cotfon by enlargement of canals.—?En]arg_emcnt of
the cenals of the Derajat Circle would not overcome the difficulty of securing early and late supp.hes, more
especially early supplies, and no large expansion of the area under cotton can be looked for by incrcasing
capacities, : . .

(2) In regard to cansls in general, before any such drastic innovation as enlargement can be coutcmplagod
with tho object of pushing the cultivation of long-staple cotton, it would seem that one of the two following
conditions must be satisfied :—

(i) that o supply of water, in excess of the maximum which the canal is now capable of carrying,
can be assured in the river at canal off-take during April ; or )
(ii) that the present demand for water during April is in excess of that which the canal can now carry.

The Western Jumna Canzl is an example of a canal in which condition (i) is n_ot satisfied and the Sirhind
and Lower Chenab Canals are examples of canals in which condition {iZ) is unsatisfied. Any c-nl.mgemen-t. of
canals with the object of sccuring extra supplies during February, would, in my opinion, he futile, as river
supplics, in excess of the carrying of the canals, cannot be assured at that season.

3609, (54) (a) Improvement in duty of water by remodelling of outlets.—It is difficult to éay to what

extent the duty of water on the Derajat canals can be improved by equalising the distribution of supply -

between the upper and lower outlets.  On the Upper Bari Dozb Canal, the Lharif duty for the years 1893 to
1895 averaged 69, for the years 1913 to 1915 the average rose fo 98, an increase of forty per cent, presumably
as & result of remodelling.  On the cancly of the Derajat, & certain amount of remodelling has b‘(‘en done and
is being doune, but T consider that, other things being equal, we may reasonably expect an improvement
of about twenty per cent. from further scientific remodelling and that the area under cotton will expand in
the same ratio, . . )

3610, (54) (b) Utilization of modules.—It is impossible fo say, in the absence of pr‘act1gal data,
to what extent modules or gauge outlets would improve the duty. It‘car} only be said that their eflect \.\-ould
certainly be beneficial, especially during periods when water-supply is tight. Modules have not been intro-
duced up to date in the Derajat Circle. . i . )

3611, (55) Fluctuations in river supplies and their effeets.—The increase in spring.and decrease in
autumn of the rivers, with which the Derajat canals are concerned, are generally speaking gr?,dursl. The
rate of increase or decrease does not, in my opinion, affect the cultivators, preference for any particular crops.

. That ia dependent on the extent to which increase and decrease take place at eritical times.  If the rise were

early and rapid, an impetus would be given to the cultivation of cotton and indigo. i ' )

3612. (56) (a) Utilization of wells for irrigation of cotton in canal areas.—It is pcms§1blo, in the tracts
commanded by the Derajat canaly, for sowings and final waterings of cotton to bc_l carried out to a small
extent by irrigation from wells.  As a general rule, cultivators prefer to await the arrival of canal water hefore
sowing, but it is & faitly comnion practice to sow half an acre to two aeres per well by the aid of well water,
14 is possible thiat the cultivators may be encouraged to extend this rrea to four acres per well but this is consi-
dered a maximum figure. There seems to be an impression that the high current market rate for cotton is
only temporary snd will not be maintained.

3613, {58) (b} Extension of irrigation under wells in canal areas.—I attach a statement (_Annexure I
to show the extent to which wells exist in the tracts commanded by the canils of the Derajat, and the

- < * Puhlished in separate volume of n:aps apd plans.
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(2) The average culturable acreage per well, as deduced from the statement, is as follows :—

Acres.
Sidhnai series . . . . . . .. . . . . . 75
Chenab Inundation Canals series . . . . . . . . . . 51
Lower Sutlej Canals serics . . . . . . . . . 83
Dera Ghazi Khan Canals series . . . . L . . . . . 68
Muzaffargarh Canals series . . . . . . . . . . . 48

3614 (56) (c¢) Tube wells.—One or two tube wells have bLeen sunk by private agency in the Multan
District but they have not proved suceessful. 1t is probable that the lack of skilled management has contri-
buted to this result. The general impression is that they are less profitable to work than the ordinary Persian
wheel, but it is impossible to get any reliable comparative figures, One argument raised against tube wells
is that bullocks have in any case to be retained for ploughing and other purposes.

(2) A tube well was sunk by the Irrigation Branch in 1915 to help out the irrigation of the civil station
ot Dera Ghazi Khan. Tt has not proved satisfactory up to date as the discharging capacity is rather less than
one half of that anticipated and no steps have been taken by the Municipality to line their water chanuels,
. (3) There are tracts in the Muzaffargarh and Dera Ghazi Khan Districts which appear to be suited to tube
well irrigation. In the Muzaflargarh irrigated area, spring level is near the surface, in some cases 100 near,
and in the five-mile strip bordering the river in the Ders Ghazi Khan District, spring level is from ten to twenty
feet below ground surface. There is no water power availeble and T am not of the opinion that existing canals
can be suitably utilised for the purpose of distributing water pumped from tube wells, The cultivators would,
I think, be unwilling to pay water rates sufficiently high to make any large scheme of tube well irrigation
remunerative. They are bad agriculturists and are accustomed to pay extremely low rates.

(4) The only suggestion ¥ can offer in this connexion is the institution of demonstration farms controlled
by the Agricultural Department. Such forms, in thesé remote districts, would undoubtedly be useful in
many directions.

+3615. (56) (d) and (e) Construction of weirs virsus construction of wells.—No scheme for raising water
from wells can compete with irrigation by flow from canals. In the case of the Dera Chazi Khan canals,
the construction of a weir across the Indus is, I consider, out of the question for financial reasons, and in the
cireumstances there is little that can be done by way of improving their supplies. The Muzaffargarh Canals
may eventually come under the scope of the projected Thal Canal hut this is a very large question. The
"Lower Sutlej Canals fall within the scope of the Sutlej Valley Project.

(2) The Haveli Project is, I consider, the best solution of the problem in so far as the Sidlinai and Chenab
Inundation Canals are concerned. 'This project is fully described in the printed report.  Briefly, it involves
a weir across the Chenab River Lelow the confluence of the Chenab and Jhelum. 1t is designed to irrigato
new areas on the right and left of which a detailed statement is attached. 1t will give assured supplies in
April and October to the Sidhinai and Chenab inundation scries of canals and will increase the intensity of
irrigation on the latter. It iy desizned to irrigate sixty per cent. of the culturable commanded arca and to
secure 2 gross total of 364,000 acres of additional irrigation.  On the basis of existing irrigation the proportion
of kharif to rabi would be approximately 1 to 1. Discharge observations of the river at Haveli, taken in
April 1917, indicate that any enlargement of the proposed capacity of the canal channels, with the object of
increasing the intensity of irrigation proposed, is infeasible. ~ A further advantuge of the project is, that it
will give the Lower Bari Doal Canal a free hand in the utilisation of the water in the Bavi at the head of
that system. It is estimated that the construction will take five ycars to complete from date of commence-
ment, At present, the project is held up owing to objections raised by the Bhawalpur Dachar against with-
drawal of water from the Chenab River.

3616. (58) Cropping and causes affecting it.—I attach a statement (Annexure I1T) based on statisties
of the years 1913.14 to 1915-16 to show the approximate arca of each crop canal irrigated, per 100 acres
of culturable commmanded area of the several canal series in the Derajat Circle.  The fizures cannot be said,
however, to be representative of the acreage under crop in individual holdings,  Cropping veries largely in
diffcrent localities. In certain tracts of the Muzaffargarh and Dera Ghazi Khan Districts, rice is zlmost exclu-
sively grown during the Lkarif, ’

(2) The area of cotton is undoubtedly largely affeeted by the paucity of carly and late supplies.  T'do
not think that rotation of crops has much influence as a limiting fuctor in the case. About fifty per
cent. of the cotton follows wheat, i.e., on the wadh of wheat, rotation being comewhat as follows ;—

Fallow
Octobor—April | . . . . . . . . Wheat.
May—December . . . . . e . . . . . Cotton,
Junuary—October . . . . . . . . . . . . Falluw,
Oetuber—April . . . . . . . . . . . Wheat,

Cotton is sometimes sown year after year in the same Leld after manuring.  In some eases fodder crops
such as methra and senji are cultivated during the rabi season on these arcas by way of enriching the roil.

tice often follows wheat and wheat follows rice and indigo.

3617, (89) Practicability of lining canals.—No water proofing or lining of canals has been under-
taken in the Derajat Circle and until experience is more advanced on perennial canals, 1 would not suggest
its application in inundation canals, Any financial return to be anticipated from lining canals, which are in
flow for half the year ounly, could obviously be very much smaller than from those in which the lining would
be in operation perennially. There are no cases of water logging on tho inundation canals of the Derajat,
to remedly which lining can be suitably applied. The period,of rest during the winter months j=, I consider,
a great safegnard against over-saturation.

J618. (64) Suitability of water rates.—The water rates charged in the Derajat Ciralo are rolow tliat
they canuet, I consider, have any effect on the cultivators’ preference for a particular crop, 1 do not
consider that any immediate changes are called for in the schedule of water ratea,
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"~ Statement showing culturable areas commar

ANNEX

vded, areas irrigaled and matured, aregs of cotton

Name of Canal
Series.

ettt e

7 'Sldhnal Series .
. 3fultan Division.

Chenab Serles .-
Multan Division.

Towet Sutlej Berles
Laiwver Snllej Dici-

sion.

Tuidus Serles |

.
Dera. Ghazi  Khan

Diciaton.

Muazattatgarh Scrleg 630,552
C U Mumfargark Divtes 5

e wion.

401,603 | 249,269

330,552 } 184,050

Areas irriqated (upper figures) areas
matired (lower figures.)

Percentage of areus trrignled on
culturable area commanded.

Areas of colton matured.

1012-13.

191,874

138,705

783,570 | 246 872
200,735

Cualtur-
able !
aredls [
com- o . . .
mande . . . . < N o . s < o
- e - v = s ] ) = 5 a = 2 = =
8CTEs. - i I & s A - > ] & 5 :é 3
. «“y - wy s — — — o - = =
— - - g by o =3 =) ] =) <& = 5
i = a a = = - - ~ = -
- L ~

254,705 | 331,639 § 270,150 | 298,556 } 621
223,055 304,702 { 223,249 §249,894

196,035 | 219,308 | 170,435 | 205,075 } -484
171,345 {194,218 | 141,852{ [ 130,724

233,127 [ 374,039 [ 233,572 | 363,834 } y
32
263,621 | 347,483 | 241,813 | 320,613

650,472 | 249,188
175,434

243,704 ! 223,802 | 233,841 | 265,154 -
ot

- 3
183,131 ;157,299 | 182,029 | and 250 _ )

i
¥
'

{
375,753 {373,644 Lazra05 | 308,458

|

l 1913-14.

634

e
>

i ?} A
344024 1825703 | 331,984 [ 370,072
i i
H
;

!
!

743 130,447127 §30;50,75¢) 22,022} 3,398

177 (9,664 (12,224

32,230 {7,024 { 9,065

25,436 11,9941 15,184

23,603 [13,60212,543
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URE I,

and wheat matured and number of irrigation wclls on the Canal Scrics in Derajat Cirele.

Pereenluge of cotion arcus mutured I Percentaye of wheal areas malured

Areas of wheal matured.
/ on total areas matured. on total areas matured.

s e 1~~—-————-—-—--»:~ — | Ti— No. of irrigation wells at
. ‘ ! f ! I seftlements  ares in ialics.
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ANNEXURE VIT—continved.

N

Statement showing approximate area of each crop irrigated per 100 acres cullurable commanded area based on

: Average Average Probable statistics for ycars 1913-14, 1914-15, and 1915-16.
) area area - Area pro- improve- N l ’
i - irrigated matured posed to ments on ' " Chenab
A o s . (“,"'tufablc for 14 for 14 be irrigated | matured Name of Crops. S“dl?“a' Inm;s;l:'mn - gong Mu,zaflfar‘ Indus
© _Namnie of canal or area. command- - by the P Series. utic) gath o e
S ed arca. years years by the Pro. | areas, . Series. | Seriea Jant Series,
, 1900-01 1900-01 ject at 60 |  eolumn 3 ) i |
to to per cent. minus e — | f——
1013-14. 1913-14. : column 4. Rabi Crops. j j
el e - - I . [ |
| . Wheat . . . . . . 283 20-1 = | as. 2
1 2 3 | 4 5 6 ‘ ’ 1722 230 84
. e : Barley . . . e e 111 0-5 05 | 1-a 03
; : , |
Left 1'ecder new area (Jhang) . . 163,490 | 98,754 98,784 Gram . . . . . 43 | i 40 16
! . i i »
. . Miscellaneous . . . . . 84 | 7-8 . \ G-l 149
Sidhnai Series. ! Sarson . . . . 08 ' . 69 ‘[
‘ - » o E j
Sidhnai Canal -, . . <. . 318,399 196,2 09 150,763 | 196,209* 15,446 | } 1
N | Totar . 429 28-4 266 | 36.3 | 12:2
Fazilshah C s . . . . 32,730 14,108 10,531 f 19,638 9,107 i |
Karanga . .« . . . 3,800 8,104 5880 | 21,500 15,611
Torav . 386,929 218,421 147,183 i 237,347 50,164
. Chenab Inundation Series. »
CMatitml. o . L 0 o 0 17,000 8,561 6,291 | 10,200 3,309
. Wali Mabammad . .. 192,316 83,315 62,619 119,580 56,970
Sikandarabad . . . . . . 150,231 81,059 64,219 90,138 25,919
» . ToraL i, 366,547 172,935 133,720 219,927 $6,198
Muza [{argurll_ Canals. i
Right foeder new area . . . . 17,482 104,683 104,685
. Karam Canal . . . . 19,001 7,203 6,272 11,402 5,103
Toran 103,486 7,203 6,272 116,087 109,815
GRAND TOTAL .0 L112,902 398,559 ¢ 507,184 672,145 364,961 h

* This is actual average irrigated and I3 something over 60 fer cent,

Axxexvre 1L
Derajat Circle.

_Statemunt showing approximale aree of eack crop irrigated per 100 acres cullurable commanded arca based on
statistics for years 1913-14, 1914-13, and 19135-16.

: Chenab Lower | Muzaffar- Ind
Name of Crops, Sidhnai - | Inundation Sutlej i garh Qn s
o -~ o : Series
B . Sertes, Series. Series, ! Series. )
S . : i
Kharif Crops |
Sugarcano . . . . . . (138 04 e 0-8 02
Rice . . . . . . 37 30 . [E44 80 87
Cotton .~ &+« . . . 101 57 34 | 41 43
Indigo . o« . . . . . 18} 10 ! 07 06 03
Juar . E . . . . . B 21 47 12 41
Maiz> . . . . . . (U . s .
Bojra . . . . . . . . 22 ee
Miscellaneous . . . . . 122 100 9-2 48 44
Torsy . 322 222 | 18:2 217 22:0
1]
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3619." (Mr. Ashlon.) In my Circle, there is no prospect of any appreciable expansion of the area under
cotton except by means of the projects detailed in my note.

“ - 3620,  The Haveli Project contemplates irrigation of 61 per cent of the tract commanded by the Sidhnai

" Canal and 60 per cent of the land commanded by the Chenab Inundation Canals. 1 think, in practice, the

~intensity of 61 per cent. in the Sidhnai tract will be exceeded.. Tdonot think the extra supply in the river

o will be available at critical times to efiable the project intensity of 60 per cent in the inundation canal tract

to be increased. In 1917, the average discharge of the river at Haveli from 1st to 15th April was only 2,600
“‘cusecs. The year was an exceptionally bad one and the figure is more unfavourable than any recorded in
i~ previous years. If the zamindar knew that he could get water for fodder crops later on he would, I think,
© put_down cotton with the early supply. I see no obje:tion to an increase in the proposed capacity of the

* Haveli Canal but I doubt whether this would have the effect of increasing the area under cotton. There is
¢ :no danger, I think, of water-logging either in the Sidhnai.or the inundation canal area. ’

8621. Lining of the Haveli Canal would be a safe-guard against water-logging and would save water. A
lined canal would however b> vastly more expensive than an unlined. Details have not been worked out.

3622, The Multan District is especially favourable for cotton. The cotton area is dependent on the supply
available at the time of cotton sowing. Increase in the capacity of the existing canals without weirs would

" not help cotton growing. : ‘ : .

3623, Asregards the Muzaffargarh Canals, they may eventually come under the scope of the Thal Project.
T cannot say whether this Project has been worked out yet. I do not think that much can be done for the
Dera Ghazi Khan Canals. : y

3624. The Sutlej Valley Project contemplates irrigating forty per cent of the cultivable commanded
area. I ace no objection, from the point of view of water-logging, to increasing this percentage in the case
of tho Lower Sutlej Canal tract. I consider it would be sufficient safeguard to run the canal as a purely
kharif canal. Apart from the Sutlej Valley Project, no means can be suggested for ensuring early
and late supplies to the Lower Sutlej Canalas, )

-3625. 'There is no part of the Derajat Circle where pumping from tube wells can be effected by power
from canals. Separate water chanriels would be required in the case of tube well irrigation and I think -it
would bz necessary to have the tube wells in operation the whole year to make them successful. It would
be possibla to give an early watering for cotton from tube wells, but I doubt very much whether cultivators
would be willing to pay a sufficiently high rate to make them remunerative. o .

3626. We have no gauge outlets or modules on the Derajat Canals at present. They would be useful
for giving steady supply on some of the distributaries and channels which are run in rotation.
© 3627, (Mr. Henderson.) 1 have no reason to believe that the general agricultural yields are going down.
As to whether the yields would remain steady if the intensity were increased, I should say it depended on the
amount of manuring. - Under present conditions, if the intensity were increased, the land might deteriorate.

.The introduction of a different system of agriculture, such as growing more leguminous crops and feeding more
~ stock, might prevent this, Increasing the intensity would be liable to make sub-soil flooding more consider-

able. - 1f water-logging threatened, it would be necessary to elaborate drainage systems or to waler-proof canals.
We have had very little practical experience of lining. Theoretically it is, I think, preferable to drainage.
I.am in favour of lining. The question of rise of sub-soil water is a very serious one in the Punjab, especially
on the Lower Chenab Capal. .

3628. There is a certain amount of trouble from kalar in my Circle. The Muzaffargarh District is the
worst, : It is found in patches all over the irrigated tract and rice is generally grown on it. There are certain
kalar arcas on which even rice cannot be cultivated.

3629, (Mr. Roberts.) 1 have seen very little of the American cotton grown on the Sidhnai Canal. As
far as reports go it has done well. It was mostly sown in May and early June. There would not always be
pleaty of water in May for cotton sowing if the canals were enlarged. Some times they do not open until the
end of May. There would be plenty of water in May if weirs were provided.

8630, “The Sidhnai Canal cannot be called perennial. It has a more assured supply than the other canals
of the Derajat Circle but it is not entirely dependable in April and May. In 1016, it did not open till June.
Ou the Sidhnai Canal, cotton is the most important kharif crop and if the canal could be made more secure
in April and May th'ro would be a considerable increase in cotton. From information from zamin-
dars American cotton does better here than deski. There is no reason Why it should not extend rapidly in
this teact if water be provided and if high prices are maintained.

3631. 1 consider that remodelling of the present inundation canals would increase the irrigated area by
about twenty per cent.

2632, In Muzaffargarh and Dera Ghazi Khan, rice is more popular than cotton. In Muzaffargarh, the
sub.soil water is on an average two or three feet below the surface during the flood season, though there are
areas where the subsoil water does not rise above ten feet. In Dera Ghazi Khan, there is a good deal of very
bard soil which is niot suitable for cotton. T do not consider Muzaffargarh or Dera Ghazi Khan good districts
for cotton. ‘ ‘ i .

3633. If the Lower Jhelum and Lower Chenab Canals were lined and this led to a saving of wat r of
thirty pet cent. in rabi, I think the extra water would be better nsed in increasing the intensity of irrigation
on thess canals (i.e,, the Lower Jhelum and YLower Chenab). There might be danger of deterioration
and of not providing enough food for stock if the grain crops were increased.  As to whether there would be
any objection from the jrrigation point of view to an increaszin intensity, I should say this dependson what
the existing intensity is. If the existing intensity of irrigation were 100 per cent., I do not see any objection
to its being raised to 130, if the additional irrigation were effected from water eaved by means of lining canals.

Mr. C. G. MAY, Executive Engineer, Project Division, Lower Chenab Canal, Punjab.

Exammyep at Lyasreen, JANUARY l4rH AxD 15tH, 1818,
Writien statement.
‘VI.—IrricaTION.

4, (50) Experience,~1 have served .in-the Irrigation Branch, Public YWorks Department. Punjab
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for nearly 25 years, and have been in Divisional charge for nearly eleven years
as follows :— .
1893--1898 in the Ludhiana Division of the Sirhind Canal.
1898—1903, Lower Chenab Canal.
1904—1905, Sidhnai Canal,
1905—1911, Sirhind Canal,
1912 to date, Lower Chenab Canal.
3635. General conditions of tenure, land revenue .
i 3 of , , and water rates on the Lower Chenab Canal —
greater portion of tbe. area, irrigated by the Lower Chenab Canal, consists of what w :
.and granted to Colonists from various districts in the Punjab, and to the loc
the largest percentage of holdings are peasant holdings of one square of 28 acres
here(azr;d Tt}?erle, there are yeoman and capitalist grants of five squares
e land revenue assessment is ** fluctuating ;” that is to say i
( 1 ating ; at is say, the cultivator pays revenue only on
:‘};elln{e?.aﬁfeglltl\zla{es, axt)(} noth}lln% on fallows ; the revenue rate is highest for canal irrigated land, then for
rell irrigs and lowest for what is matured on rainfall. No differentiation is made wi e
s gt \ rainfall.  No differentiation is made with respect to the
(3) Cana} water rates are also ““ fluctuating * and the cultivator
the crop cultivated. There are various rates of water rate.
3636. Analysis of crops grown on variows canals.—1 submit the following tracings (Annexures 1V—X.)*

1. Diagram of the Rise and Fall of the River Chenab, 1815-16, at th Bri
i 5 J : ab, 1915-16, : e Alexandra Bridge (Annexure I'V).
2. Dlagrarn of the ]?use apd Fall of the River Ravi, 1915-16, below the Sidhnai Dzlnl((;\nn(‘xurt‘ \')).
:;3. I\)\.ut‘er cons)mmptlon ldmglram of the Lower Chenab Canal for 1915-16. (Annexure V1)
. Diagram showing the duration and amount of supply i Ki i Cane : 516
‘ e V) | upply in the Ridhnai Canal for 1915-16.
5. \\:orkfng record of the Lower Chenab Canal, 1915-16. (Annexure VIII.)
6. \];orkmg record of the Lower Jhelum Canal.  (Annexure 1X.)
7. Diagram comparing the percentages of the chief crops irrigated by various i ¥
during the year 1915-16. (Ac;mexum X)) pr rmzated by varioas exnals in the Ty
(2) An inspection of An
were under cotton :—

The detail of my services is

By far the
az (overnment waste
al nomad or jangli ; and by far
»and some half square holdines;
and upwards. - ‘

pays according to the arca irrigated and

mjah

nexure X will show that the following percentages of the annual arcas irrigated

Per cent.
I.—~Western Jumna Canal o

T1.—Sidhnai Canal . . .. . .. .. .- .. .. i::
IIT.—Lower Bari Doab Canal . 11-0
IV.—Upper Bari Doab Canal . . . . . . . . . 42
V.—Lower Chenab Canal S
VI.—Lower Jhelum Canal . . . . . . . . . . 3-8
VII.—Sirhind Canal . . . . . . . Nl
VIL.—Upper Chenab Canal . . . . . . . Nil,

NI am unable to explain why the Lower Bari Doab Canal atands so high on thislist. It is a new canal
much of the n‘.rlgable area is unallotted, so that there must be considerable surplus water in the rclzln' . ln]’
where such exists the figures for the other canals show that the preference of cultivators is to inerease ‘t}
area under wheat and oil-seeds ; this is particularly noticeable in the ease of the Upper Chenab Canal :x‘nbt} rl‘“
new canal with water to spare, which grows no cotton at all. The case of the Sirhind Canal is diﬂe;(:nt t;r
hot sand storms in May and June batter and scorch the young eotton plants, so that cotton does nr»t" ﬁ’nl:l
favour. ' I also think the soil is unsuitable. The Sidhnai Canal stands high on the list, hut considering that
though it receives a very heavy supply during the cotton season and none whatever during the whent -«vuu;l |
except for a first watering, still 59-5 per cent. of the irrigated area is put to wheat and food pr:xiim I ‘l}llill"‘
that t}usvd'lst.mctly points to a marked prefcrence for grains,  Again, on the Lower Jhelum Canal .(’)n \xhi(‘ll
the conditions are very much the same as on the Lower Chenab Canal, the percentage of arca u’nd(-r fo (ll
grains and oil-sceds is very high and that under cotton very low. This canal las Litherto had o ver vu;:d
sgpply durmg the winter season, and cultivators take the opportunity to put in large arcas under whiz,tkvuul
oil-seeds, which they evidently prefer to cotton. I am of opinion now that the Lower Jhelum Canal 'will
get a less liberal supply owing to & portion of the Jhelum River supply being required for the new eanol
that the percentage of area put under cotton will increase. i o e

(4) In general, my opinion is that an increase of the cotton area will not follow an increase of canal water
but a.decrease. It is only when the canal supply is so reduced as to make it hazardous to mature large u ‘;‘lr"l.l‘
end oil-seed areas,.thab cultivators will fall back on cotton to fill the land thrown out of wheat. e -

3637. A'nalysw of cullivaled areas of different classes of cultivators.—Attention is invitesd to Annexure I
a{ld to the diagrammatic representation of the same in Annexurex I. T should like to say that the snk'rt“inn .of
villzges has been made entirely at random ; all are favourably situated as regards water-su pply. 'J'l;(; results
are curious and will occasion some surprise.  Mauzas 191 and 193 ore cultivated by janglis or bar nom:, s
these‘pcople have the repumtion. of being poor cultivators. The figures in the statement show that t“h.cw;
grow in normal years about 2:60 times as much cotton vs the infinitely better cultivator, the kamboh of Meauza
284, and about the same as the safed posh or yeoman of Mauza 363, and while the effect of the war has been
to reduce the area under eotton (including melons) in the jangli villages by only thirteen per cent,, the arca i
Manza 284 has fallen by 55 per cent. and in Mauza 363 by 38 per cont. ’ A

(2) As rega.rds'thc water allowance, the jangli villages reccive twelve per cent. less water than either of
other two. This difference is due to the fact that while non-jangli villages reccive water at a certein rate to
;r;;ﬁ;}te 75 per cent. of the holding, janglis reccive water at the samo rate to irrigate only 66 per cent, of l];vir
10ldings. ’

3) If wat aris i i 3 iv : j
e rfxo)st c(:xosf were the only variable factor, it seems of)vaus that those who receive least water cultivate
. (4) I should hkfe to record thgt, =0 long ago as 1912, I noticed that the villages on the Bhowana Branch
which are all c.olomsed by janglis, grew practically’ nothing but American cotton, whereas the non-jangll'
grew only deshi.  The cotton produced by the Bhowana Branch janglis is marketed in Jhang.

* Puldisted in separate volume of map and plans, »
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o (5) An inspection of the diagram and statement will show that the jangli grows a great deal of fodder. : Since 1912 the new assessments have come into force and the land revenue varies from Rs. 2-4-0 per acre
In addition to what is shown as fodder, he feeds the juar stalks to his cattle, also a portion of the wheat to Rs. 7 per acre. . '

. in its green state and lastly along with his cotton he almost invariably grows the pulses, moth and mung, as : 36453. Speczﬂg cases of land revenue enliancement and its eﬂcc(:s‘on collor growing.—Xor the purposes of
 green feed for his cattle. ' In this case only cotton (the higher rated crop) pays water rate so that the moth - comparison two villages on the Rakh Branch 'ha.‘"c been selected.  They are typical nf conditions on the Rakh
" and mung are free. . This fact is probably one of the factors that acts in influencing the jangli in favour of Branch ; as a general rule th.c land revenue is lighter elsewhere. In both Mauzas No. 208 and No. 273, the
eottom oo Tt . - o o ) land revenue demand was raised from the rabi erop of 1912-13 by about 230 per cent. It will be scen from
" {6) Finally, while the non-jangli has filteen per cent. of his area under foria and six per cent. under sugar- - the Amxext}rex I.I and IT1 t_hat even ‘this enhancement of land revenue had no effect on the arca put under
cane,” the jangli has only three per cent. under forie and ten per cent. under turnips (sag), so that the jangli N cotton, which did Rot Qeclme until the outbreak of war, even so a recovery was made in the kharif of 1917.
is behind in these crops to the extent of eight per cent. and he uses the water in growing an additional three . o This bea.’rs out my opinion that rates do not have any effect, provided th.c crop matures and the cultivator
per cent. of wheat and has enough to give cotton the late waterings which it wants. I believe if the jangli - _gets a fair price for his cotton. Both land revenue and water-rate are paid by the cultivator to Government

were not a dairyman he would not grow so much cotton. : : - and he does not bother about ho\‘v much goes to one Department and how much to the other.
8638. Preference for wheat and oil-seeds.—1 think all the statistics T have put forward show that culti- 364%. U.tzltty of modules._——lp is perhapsa little early yet to speak definitely on the effectiveness of modules.
« © .’* yators have a marked preference for wheat and oil-seeds.. The reasons for this are many— Bus I think if & suitable device is used and the distribution of supply equalised, the annual area of irrigation

could be enhanced b‘y. not less than five per cent. ; that is to say, by one million acres—but assuming the
present market conditions do not change, I think, the increase under cotton would be only pro rata, that is

(i] Difficulties in connection with cotton cultivation.

"% (2) Capriciousness of the market from the producer’s point of view. by 84,000 acres, producing a water-rate of Rs. 3,15,000.

As regards (1), wheat s easily grown and easily harvested and it is free from diseases and pests. On the . | 3645, Construc‘tzmk of weirs.—1 consider it extremely bad irrigation practico to construct weirs, with the
other hand, cotton wants constant attention during the hot months of the year, the harvesting isa laborious object of commanding isolated blocks of high land ; such practice leads to nothing but trouble, breaches and
. process, and the boll-worm is a nightmare. ~ But all these troubles would be set aside, if the average return water-logging, but by far tl}e worst evil, t-hflt such d}wmes result in, is that the channel so treated loses working
 from cotton was as satisfactory as that from wheat. This brings me to— ; head at t]}e off-take, and it cannot ti.\ke its full dx.'%charge except \'vhen the feeder is running full supply ; »
. "7(2) Capriciousness of the market from the producer’s point of view. It is bardly necessary for me to defect 'wluch not on!y seriously handicaps the .cultgva.tors of the high land, but also all those who did quite
* lay stress on the point that there i3 no comparison between the prices of wheat and those of cotton from season well without the weir. For the irrigation of high isolated tracts, the wiser course is to adopt lift irrigation,
- o season ; while the former has been stablo and rising for some years, the latter has been subject to violent but the water-rate for this class of irrigation should Le a graduated rate according to the extent of lift and

“ fluctuations, and the cultivator, who, though he may be illiterate, is remarkably shrewed, prefers a certainty | not be uniform as at present (half-flow rate).

. .10 a gamble. He spends no money on implements, etc., for special crops; thus he is unfettered to turn to . -
<5027 any erop that may show prospects of a good return. - This versatility makes him a person to be respected. 1
"* 7 believe the solution of the problem the Committee has set out to solve lies here. 1If the zamindar is not treated '
-7 well in the matter of prices, his countor attack in the following season may be taken as a foregone conclusion, !
£:- 73630, Rolation of crops, and an answer (o the question, ** Are Lands idle and available for further cropping #’—
-7 In Annexure X1I I have endeavoured to represent the actual rotation that has been followed by certain typical
* cultivators. - I myself am not able to offer an opinion as to whether the rotation was suitable or not. As
=" @ Tregards the intensity of cultivation the diagram speaks for itself,
’ (2) T omit an analysis of the squares from safed posh village, ag the holdings of which they form part : .
‘eonsist of five squares ench and no useful purpose would be served by analysing the crops produced in a part
of the holding only. :
{3) The analysis of crops in tho square of Mauzas 191 and 284 is as follows : —

-

. Mauzz 191, Cullivator Jangls.
H . B - Per cent.
Percentage of holding cultivated in rali . . . . . . . . 74
‘Percentage of holding cultivated inkharif .- . . . e e . . 42

< .Sothat he cultivates 116 per cent. of the holding during the year, or sixteen per cent. is douhle-cropped
while the area be is supposed to irrigate during the year is only 66 per cent. of his holding. ,

: Manza 284, Cultivator Kamboh Sikh. :
; . Per cent.

o
Percentage of holding cultivated in rabi . . . . . . . 86
Percentage of holding cultivated in kharif . . . . . . . . 23

The Kamboh, therefore, cultivates 114 per cent. of his holding during the year, fourteen per cent. is double

- crapped, while the orea he is supposedto irrigate during the year is only 75 per cent. of the holding. It s

clear, therefore, thet the man with the larger supply concentrates on the rabi rather than on the kharif ; further,
that both classes of cultivator already make excellent use of their land.

3640, The effect of water-rate on cotlon growing.—The water-rates prevailing on the Lower Chenab Canal
are ag follows :—

Per acre.

) Re. a. »

L—Sugarcane . . . . . . . . . . . . . 7 80

. 11—Rice . . . . . ' 6 4 0
11I.—Melons (including cotton growing with it) . . 5 0 0
1V.—Cotton, cil-sceds, wheat, barley, oats, maize, winter fodder crops 312 0

. V.—Summer fodder erops and gram PN 2 8 0

Lift irrigation is half the above rates.

A36~H‘. Water-rate ﬁuclzéalian&%ﬁhxco the opening of the canal these rates have prevailed. They have
' never been enhanced to correspond with the increased profits acceruing to the cultivator. The only change
<~ haa been in the opposite direction and 109 villages pay a reduced fourth and fifth class water-rate,

L U 80420 Kand yevenue fuctuations.—Tand revenue has been enhanced as below :—
Per acre.
i Ras. a.
SInseiaemitsteedat Ty L L 0 0 . . . . L1 4
IO it steedat L0 L L . . L . 250
e 19031908 it steodat . . . . . .. 270
2 40

LTSIt itstood at . L L o o T ..o

L RIS R
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e INDIAN COTTON COMMITTEE:

Mr. G a. May. ) [Continued.

«

Mr. C.V Q.. Max called and exar\nined. .

13646, (Mr. Ashion.) I do not see any necessity at present for enlarging the canals to get a probable

- increase of cotton cultivation and a certain increase in kkarif. I think the zamindars could still further increase
. - their kharif irrigation on present supplies if they tried ; that is to say that the meximum efficiency hasnot been
- . ottained with the water that is already received. The canal does not run up to its maximum capacity.  As

- & matter of fact, it runs 400 to 500 cusees less. 11,400 cusecs is the maximum capacity but 10,730 cusecs is

g : the nsnal maximum discharge.  The maximum taken in 1915-16 was 10,100 cusecs. By a little cxpenditure

;- on strengthening the weak places and entting berms, the capacity could be increased from five to ten per cent.

Cquite easily. T do not think that I would go so far as to say 20 to 25 per cent.  The smaller branches or

~wdistributaries could quite casily earry 20 or 25 per cent. more but not the main canal. Much more kharif

. eultivation could be done on the present supply. The canal supply in April and May is based approximately

- on the demand for water in those periods. An increased demand in those months could be met if the river
supply weroe availablo but T am not in a position to say if it-is available, as I personally have nothing to do
with the head works. )

3647. I am in favour of lining canals both from the point of view of saving water and from the point
of view of stopping water-logging. T am in favour of lining the main eanal, bat I would not advocate general
lining all over the canal systenu; I think that there are indications that lining should be done. The first
object should be to prevent the detorioration of soil in tho vicinity of tho main line. My conclusions embo-
died in o note which I submitted to the Engincering Conforence are that the worst trouble arises from seepage
from the main line, and that hefore any attempt is made to find out to what entent water-logzing is due to
other causes, tho seepage from the main line should bo stopped. T consider that the wholo of the water-logzing

~under the Jhang and Rakh Branches which is extending towards Lyallpur is an offshoot of scepage from
the main line. The sub-soil water has risen to some extent right down to the extreme end of this Bar and
ig atill rising. Some of it is finding its way back to the river Chenab.

3048. As to the inerease of irrigation consequent on the saving of water in the distributaries owing to the
installation of Kennedy Gange outlets, T have figures for two tracts, Oneis the Darsana Branch of the Dhaula
Distributary, (Vide Annexnre I) where previous, to the installation of Kennedy ontlets, the annual irriga-
tion flnctuated a good deal, namely between 7,600 acres and 11,710 acres. The rqbi irrigation in the last
three years has been 9,600 acres, 10,075 acres and 11,861 acres 3 this year's figures are not yet available. The
other tract is the Hafizabad division (Vide Annexure IT)* where, taking the division as a whole, and taking
the efficiency attained by Kennedy outlets at 100 per cent, the following were the efficiency yercentages in
previous years :— -

Per cent.
1911.12 e £
191213 B £
191314 £
1914.15 . 7
1015.16 0

1916.17 (the first year of the Kennedy outlets) . . . . . . . . 100

30649. The question of increasing tho intensity of irrigation on this canal, as & whole, is rather an agri.
cultural question than an irrigation one. From the point of view of water-logging, thero would be no objec-
tion to increased intensity. :

3650. (Mr. Henderson.) I do not think there is any great danger from the spread of kalar. There is
very little Zalar on the Sirhind canal. Kennedy’s figure for the proportion of water arriving at the zamindars’
land is about twenty per cent.  Mis figures have not been investigated since. T do not consider that there
is any deterioration perceptible in the fertility of tho soil. Some annual increase of intensity {s possible under
existiny conditions. Anincrease in intensity might mean more cotton and more wheat but the whole subject
of rotations would have to be gone into.

- 3631, (Mr. Roberts.)) From Annexure I to my written evidence showing the percentages of various crops,
it will be scen that the area under cotton went down very greatly in 1915-16 and did not recover in 1916-17.
The reason for the drop in 1915-16 is very easily explained. The market slumped temporarily owing to the
war and there waa a big drop in prices in 1914-15. That affected tho next year’s sowings very greatly and
the zamindurs put down a larzer area undor wheat which made it difficult to get back to normal conditions
_and, although the prien of cotton went up, the acreage did not respond.
’ 3652. T consider that more kharif crops could be grown with the present supply.. When I was in the
Jhang Division, there was never tho same demand for supplies in the kharif as in the rabi scason. It may
be the case that in the rabi we are dealing with a falling supply whereas in the Lharif there is plenty of water
availalle while there is not much demand. The fact remains that we do not run up to our full capacity even
in April and May, About the 13th or 14th April the demand drops becanse that is the time when the harvest-
ingof tharabi begins. Tho harvesting of the rabi crop interferes with tho sowing of cotton on this canal because
the rabi crop is a very heavy crop and labour is apparently scarce here,  The zamindars have the matured
wheat crop on their hands and it is not likely that they will endanger the outturn by delaying the harvesting
operations.  The labour quostion must affect the sowing of cotton. YWhen plague was very bad in the Jhelum
Colony, tho rabi crop was unharvested. That was in 1908. It was an extreme caso but thero would be

5 intermedinte cases.

30653. T think wheat is more profitable than cotton as it is more stable and more dependable.  American
cotton ia moro dependable than deski and that is the reason why the cultivation of it has increased of late
yoars, I hitvo mentionel the very high acreage figures for rabi as compared with kharif as an argument in
favour of the popularity of wheat, viz., sixteen lakhs for rabi and seven lakhs for kkarif. 1 include foria in
the former as I take it to be a rabi crop.  Kharif crops require more water a3 there is more transpiration.
The question whether there will be a big increase in cotton gowings next year depends on how the war goes.
TI the conditions are such that exports of cotton are likely to be hindered, then the cultivators won't sow
cotton, They know all about the prices of commodities they produce.  The high prices now will influence
the zanindars in sowing a larger area next year, though it will not be very much larger. "The priceis the
governing factor. The area might go up by sixteen per cent.

T : . * published in separate volome of maps and plags,

MINUTES OF EVIDENCT. 141

Punjab. g v
» ] Mr. ¢ G. Mavy. {Continued.

_ 3604.‘ As an 1r1'1gf1tion officer, T do not sca any objection to o highor intensity of cultivation.  Ti
mics of higher Intensity should be worked out by experimenting on a particular distributary, Tt . (’iono-
compal:a.vtlvely simple to arshnge for higher supplics in the summer scason on such ;eris(rib‘ugz‘r\' - Houtd bo
3600.‘ As regards the provision of weirs on inun lation canals, I do not think it is pl‘;l(‘liéli;io {r 1
mone%p?tlglt off view. The' mm}ber of‘ weirs required would be tao great. Generally spelkixrlr ‘I ('alno:(:t :g
?xrllgszaig;l'mu rom the engineering point of view. Tt would stabiliss supplies at tho lwginnixi} and end of
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: g H TION.
: VI—Ieriaa i
: : ! gaged works largely connccted wi
- =g 3 5 rears I have been ongaged on gely connceted wi
. : ¥ o last ten years I hg swat Canal, North.Wost 1 ontier Provineo,
h . : oo (50)1EXD81"11‘91109-f tjilgfet;cu's were s}pcub on the Lower Swat Canal, lt\.oxth t}]tbiflllrgos o rovineo,
—‘ | irtigat biems. Two o ¥ ’ ) 5 ion and ovaporation and, S,the. :
| '. e i 33 rater to absorption : | 5
. pog w“meo - B g ‘a3 interested in the losses of water duo ) ¢ l~ ted 10 niot loss thon thirty per cont,
: . ARHERRSES : Totroon t2 h tlets to tho fields amounte C o Ceml, e
E , - . “mﬂﬁo*c:aao£33?¢3§~£é‘i$€33 YRS S between the canal headworks and the ou ( d the question of lining ehannels - e - )3 ‘
g g RN bR R ER R g ' ebw 57. (51) Sewage disposal scheme at Anuitsar and th s T oing channels—D oo 1bi yours
pE oy SRESRAN 7 1909363(1'1915 while employed as Municipal I;nlgm&ci in . 11’1'1(‘1 ;ﬁ]acut Tho cilont gt dispost
ﬁ - " + acres of land by sewage . ¢ Vas five
’ F m : N ‘ e eres o i i ickworls in cement, the absorp
4 82 -, N gated over one t ous 4 as tined with brickwor < in i .
: , e g i istributing channel that was line oo Sbsorp-
] ; m e e or portion of distributi ¥ anncl these losses amounted to 0°3 cusocs
. w H e and on tho s Sy s ile i arth or kuckeha channel these loss i 35
~ e : A ! e while in the carth o A - square feet,  Theso measure.
: a g AaRRES . metiod o Cff% F:)%C(;“c;?ﬂﬁ':}iet Or say over nine cusecs foss per mlihon uuttcdnbul(utixf f‘dqu(l ot acasuro-
= " o e 1S -y . 32 squa N o 1 was construcio o
- P oeﬁ:ﬁﬂhoca-«mh«nnc;mnm % wetted arca o s \ cars altor . the apr I ) o
&] g . 1anwu@narnwgggawn"ﬁﬁﬁcm.mcwh . 1o between two and three years ¢ . ol i rpon Dupartm” )
3 K - "‘,q%.mcm:f,racoé"gvcovﬂm-cc'v ents were made betw ¥ ¢ > - observations mads by ofticers o p opartmen
N o - 4 by BARSRNLERES PR o be slightly on the high side, but judging by gbaeu scs obsorvel on it sportigation Do artment,
. N fies : the lossos m th) b close relationship to losses o serve : ‘
: : R - Tty o ehannel bear a clos i justify the lining of such chatuels.
= ARNSENZRERARS s igen e thelo . - ilicient to justify the lining t5. 12 per aero ber oron, Lt
= o ov—mwﬁﬁﬁgi’_@%?cw;gﬁ&iﬁﬁ ~OIECIS the l’unja.b and are in my opuunon suilic ced for irrigation amounted to 1s, 12 per .1(,1.0 l(" ) V
S A = SERAAZIRERESES 2) On this Amritsar scheme, the rate charge o rriga oalg el fo Lt croped po e o ar
| gg ﬁ REER : @ lined, an additional area of sixty acres I ears Tito s faieo i the yeur,
= & =) NS APTIY <, the channel had been 1ned, . 2 16 litine for o tjﬂrty years i ‘
: b ” i - ivi D income of Rs. 1,440 while tho cost of t th:ul s¢, Lave beon paidoff in three years and for the
=2 VRESVEDNNRARGREE — £ < O 137 giving a . 16 ¢ i s ) ! (
i o1 [ - ST IS PA R - Yo S ey Pl g1 t Tining v ould’ i ’ e yeses and for th
& ~ SRRRRARNES 000, therefore the cost of 1i 5 ould have amounted to Ls, X D
| : H : ‘ 5 o itional profits on tho schemo wou 0 4Ly t I | Jer anuu
— o - iy 9% <o the additiona Pro. 1o ho lining is & hich (lu,Lht,y ono,
3 gumoenoray ™~ remaining 27 years, acti negligible as tho lining g
T B Zogaznosnaman-eInERgAREEIRY b less maintenance which would have belcn pmcut?utyo pogtigfbloas tho liningis o high g ity on, whoreas
= - or ol :Gﬂ»ﬂfsa’ﬂc‘am&;ﬂﬁbrq*l | v o o
“ ~-—~ N aintenance of the unline  addition 1o and !
M : ; : P o cavod in addit ion losses in water-courses is not
= = P =) - o1 ically the whole of w ch w At - sos. the a,bsorptlon 05509
b= ey E ATty & practically P Hations for irrigation purposes, Lt of L ygrao is not
S i N2RESRSNRREREAREa s aD s s 3) In small pumping installation r1g and-a-balf wmiles in lensth, the cost o ining thos
= A Pl - be ol 2RFaRARSERG ( . -ater courses averaging one-and-a- . v Tt 0 re. Ing ono-andoholt
= s AN ERLansERRT less than ten per cent. on wa op valuo is oughly 1o hn e o
= : FAETRTR =R es3 0 and the averaso crop value is rouy : 5. 75 for o crop and
: 0 : e mmount to Rs. 3,000 an 5 3 es of a potential value of Its. 875 or
‘ g e : ous00 plin iti ea irrigated would be 23 acres of a po v $. 87 oo crop and
2 . - xRN NENRRZRAEERAdn & - lant, the additional area irrigated would i tho crop vilue 1s fully o 1 o mrie iy
: ‘/ R taking ono- d-a-half times the arca as twice cropped thoe p
‘ e T i - i -and-a-ha 3 '
Q =g AR RANARRESS taklng L, the : ‘ e
: Q - ) i the B tor 1 i avo had  considerab
© E 3 - = the cost of lining in le-;} th&t£ tf;;;ﬁ }{or irrigation of cottoa in canal areas.j,l ‘h\uﬁ ]'l\\‘h('l'c i et
-2 " & kS s apEg ] tilization o = ;o R b SIX VOALS Ak L il cases
o p = o 3658. (52) U i Lo wells for the past six y ' iigi-
: ; ‘ o Qs working of b \ sider that the jnstallation of tube wells
: m : o oty oy install i ths only, 1 do not consider the ! )
< & < R L et o ring the summer months ty, ' er ol ot
- © - g oMot E tion canals carry w at(f‘r dtui;i(j/ﬁml waterings of American cotton “uul'd be as (fltlm},ilr“( sud,l-t I{l'mt i ordes
L ‘ Y “‘ : ( KINY, | i § <
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F AR 2oNDNSRR 2R ARSI RRRLS if not for the whole year, Lav C 4 e cost of iz tion Lo s i
g ] . > bt e R PR e 2% months, if no . 'y considerably Ligher than the cu s b ke
3 . 3 CUCREEETARS rer lifting of water is very consider: ugher than the co, gencral crop) for s
ﬁ E E : = ERE : e CostdOf(hpO“ o h(ftt\lxllr%cxurc I)y* shows the comparative cost per acre per crop (g 15)
= & aene o332 %3 g the cost o | .
& = & - PRnERRESRRaRER BEa3 =1 oS 194 1i e wells. o ‘ ‘ brerved that this i
5 E : m mmgg:%lé?}gg%g%n;agég L by o Tho o ensfand bylt‘ti'lx]i(:wtion is that of the Lower Chicnab (.'J.Il.d,lb\bﬂtl it will lli(zlom ity i 1
» o — xim , 12,0 por o crop. I ; >l water becomes greater ]
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= Ed & R ety s ift o eet, K o
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S < a ausgngpeny SRE ARIRL on 8 e (4) Irrigation from ordxxiarybz‘ f(,lllls :cc)lxiljtinct}adv-mt‘xgc i bowen g It }Jrﬁg btcalcﬂurj ﬁ: i
: i o . b undeubtedly nirei ‘ als, the zamindur is well ablilo to alfor f
S AREHAREYS aCre per crop a and unirricated by canals, tho zan il tho water
o st - - : ‘hich shows that on land u o o o langs cong g i
N / i : s iposed by & i g at water can be pumper ¢ 1 th of at
] 2 ens  o9n R 2 power or 1 2 plant and that wa & largo com depths of
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d tr
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» 9 — | ) 'y many falls on thoe various
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Q ; . Y i 5 3 somewhat differen : ) varlous
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- : e e water cou e utiliz ‘ T
| . ” . . ' i ] @ very local and ouly
: : . s Bt ireping ¢ ol water leed.—Pumping from the sub-soil has a very | ul and ouly
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INDIAN COTTON COMMITTEE :

Mr. T.. A, Miier Browsuie. - [Continued.

S - o Mr. T;)A. MILLER Browsiis called and oxawmined.

3661, (Mr. Ashion.) Tam a Civil Engineer. I qualified in 1901 at Glasgow University and havo been
engaged on enginecring projects cver sinco, 1 spent two years on the Lower Swat Canal. I have had no
experience of irrigation canals beyond that. I have had pumping cxperience in Britain and .in Amritsar.
I put in a sewage disposal scheme ab Amritsar, the outlet channel of whiel discharged about five cusecs and
Uirrigated fully a thousand acres. ’ :
<o 3662, 1 measured the losses due to absorption on the Lower Swat Canal and on several other smaller
channels. On the Lower Swat Canal, there was thirty per cent. not less by absorption. There is a certain
emount of cotton grown on it and quite a large amount of wheat.
" 3663, There are over 600 of my tube wells now in use in India. There are probably about 370 in use
" inthe Punjab. 1would not advocate the use of tube wells for the first waterings of American cotton on canals
ronning in the summer months only. That would mean that they would operate for ouly 2} months a year
and it is not sound financially to run any machine only for 21 months. You have got to consider deprecia-
tion, loss of interest on capital and repewals. That would raise.the irrigation rates very considerably. It
is too expensive a proposition. 'The zamindars would rather wait a bit and pay the canal rates. The casc
of perennial canals is rather different. 1f you could get power from the perennial canals and if water was
required for the first watCring and the final watering when the ordinary canal water was required for other
purposcs, then it might be worth while to provide tube wells, provided the power could Le used for other
purposes. But the plant must be kept working, otherwise it would not pay. 1t is possible, in certain dis-
tricts, to Tun the tubes at a rate that would mean a small addition to the ordinary canal rates but it would
be an addition.” You certainly could not do it on canal rates. Then again the question of lift comes in. You
_ could make a paying concern of it in areas where the subsoil water level is within a short distance of the surface.
Where the Lift is low, it is a question wosth considering. ¥t might pay Government to keep down the sub-
soil water level but the amount of water you obtain by pumping from the sub-soil is practically negligible.
You are not going to keep down the sub-soil water by pumping from the sub-soil, but,jrrigation by pumping
from the sub-soil prevents the application of forcign or canal water to the soil and therefore rise in sub-soil
water from that causc is prevented. The actual rise of the sub-soil water is due to absorption from the canal
jtself and the question of lining comes in again. .

3664, As to the question of a central pumping station having a good discharge instead of a number of
small ones; I would recommend one central power station operating pumping plant radially situated there-
from.  With tube wells, there is an economic discharge relative to the sub-soil water level. On short
Lifts this is approximately 1% cusecs per tube well. 1f you exceed that, pumping becomes uneconomic,
but the discharge can be economically increased on greater lifts. -

3665. Tho diagram I have put in shows that pumping is cheaper than working by bullocks, butit isa
lot more expensive than canal water. . The average rate for the latter is slightly under Rs. 4. Our rate for
pumping here is about Rs. 7-12-0 that is on short lilts, i.e., where sub-soil water is ten or twelve feet from
ground sutface.  As amatter of fact, the actual rates are probably considerably under these but these aro sufo
figures, neithier too high nor too low. Y you get water power from canals, tho rate would be still further
reduced ‘but it would never come down Lo canal rates. -

3666. We huve been putting up tube wells since 1911, and the original estimates allowed for a life of fivo
years but thoy can probably bo used for another five years at least as those which have been in use for soven
years now are in excellon{ order and show no sign of depreciation,

3667, I cannot give any idea of arcas where pumpiug could be introduced with special reference to cotion.
Thero are arcus such as Gurdaspur, Sialkot and Amritsar where the water table s fairly high but I do not
know if they would be suitablo for cotton.

3668. (Mr. Roberis.) In tho Amritsar and Gurdaspur districts, thero are large areas of land at present
usnirrigated whero the sub-soil water is near enough to the surface to make pumping & paying concern. As
to American cotton, I may say that there are patts of tho Multan district where water could bo raised at u
minimum cost. Judging by the rates, which the zamindars pay and which go up to Rs. 17 per acre per crop
1should say that we can give irrigation at that rate per crop from a depth of sixty feet. DBullock power
would work out at the same rato, viz., Rs. 17 from a depth of twenty to thirty feet only.

2669. There is no area in which 1 would advocate development with tube wells until tho possibilitics
of canal irrigation have been tested.  Canal irrigation is at present cheaper and must always remain cheaper
than tubo wells. )

- 3670. I have been engaged on water supplics at home costing one million sterling. The fecder canals
" put in there were invariably lined to prevent absorption and Joss.  Tho question of putting inn canal of any
rort without lining it straight away was never considered. Lining was simply regarded as & business proposi-
tion: 1 hid five years' practical experience after qualifying before coming Lo this country. Undoubtedly
lining is always o feusible proposition, merely from the  peiut of view of suving water on the canals as built
inthis country., When the canals were started, if there wes e loss of forty to filty per cont. it did not matter
very much, The arca was irrigated and the canal was of vourse a paying coneern. Now-a-days practically
all the available water has been taken in the Punjab aud it is a question of savinyg as much as possible, It
is undoubtedly pussible (o recover o large proportion of the water lost by lining,

3671 (Mr. Hendersond A figure of cust of Re, I per acre for each watering from tube wells, from depth

of ten feet is not a safe figure. 1t cannet Lo done. My figure would Le at least Re. 1-8,
© 3672 1 have been putting in tube well plants since 1011, As to whether oil engines or steany engines
are better, that dopends altogether on the part of the country, in which you are putting in the plant. For
instance, if you take districts where Dengal coul can Fo bad at Re 15 and less a ton, there it would pay to
have a steam engine. The nearer you get to the coal supplics, the cheaper it is to run by coal. North of
_: Lahore it pays to put in oil engine in preference to steam. Small oil engines are best for the zamindars as
they are more easily worked. As to the feasibility of cotton stelks for fuel, I have not thought the matter
over but I believe they could be used in gas producer plant for gas engines in which you can use practically
any fuel. You bave to consider the size of the plants that you are putting in. & portable plant is -more
expensive {o run than a fixed plant. 1 have not got a stock plant.  1haveto make a plan for each individual
case as the question of water level in each place has to be considered on its merits. You cannot say that
Lecause plant costs seertain sum at Lakore, it is going to cost the same sum thirty miles away. The limits
are very wide ; we havo gol water lovels here from five to six feet from ground lovel down to sixty fect.

¥
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MINUTES OF EVIDENCE. 14

Mr. F. WricHT.

bott SrGZﬁanI t}lllave t;:;periexlce.of vertical spindle eentrifugal pumps, T
e ordinary horizontal spindle centrifugal pump. Engines used for purely agricultural purposes

do not come under the Ins i ;
) con pector of Loilers. What frequently hap i at i iler is
the boiler inspector, the owner merely sells it to rome ong outin the gi??lg that ifa hoiler i+ candemned by

3674. Wa is - Vit i .
in connosion \E’?:hnll)lsfl((ly lllc} llftv lslr_x;ore economlc.“ﬂly used than flow water. I notieed that first of all
WALOr COnTSe sw e bu redc pO\lx) er li ts Thq zamindar divides his ficlds in much smaller plots, clay lines his
wells, he recognises thmt“:&";} Sg;};}t;on :fmd ltS very much more eareful about tho water. Similarly with tuhe.
. gnis at every n of water is going to cost him a certain s ; y sk
his ow Y going ost him a certain sum and if he loses anv 3
own fault. He is therefore much more carcful than he is with canal water vt

3675, I'w 4 i ine i

fool proot é[h‘;;r(:uz:g 2ﬁtos§3i1§t=ﬁllllfﬁ?'ctl;nt a:stc;"ml engine is better suited to tho zamindar's work and is more
Spoaking gencrally, stoam Chgincs a7o porhups more sl (s il erbines et Tk i
has had meh longes cemrin (;f .Stmm m;"i.n(w t]‘ S ful 1 oil engines, because th_c Indian mechanie
replacing o1l plants you bare to ooy hou?muhcl 1an of oil engines.  As to the question of steamn plant
of the Sy bits you have v more labour will have to be employed, alko the sitnation
e thelﬁreman,elli;‘yt i:l(l;:eu}g:sltmzi CrIOnla s?c.}m }'l‘l:mt you Liave to employ two men, the engine driver
are wsually employed on sten hzxt * .'n do mtlx ;1\\1t].1 an oil blant, you can do with one man.  Two men
anyshere. in Taduy . 3 olo pon tﬂi;ﬂ' Bt,} gto;ll (-(;lul( do with one in special cases but T have not seen it done
o hite the b i 0 I < th 10 fact that a steam engine has to be inspected under the Boiler
gine has not to be inspected in any way, puts a bar on the employment of steam

(‘no).lles for dﬂlicultl l l pos i ol *
g tral purposes at IC‘ st no c ur b, n < l
e < t in th P 1] b, pg_t(‘fl 1 CeNgines re not mspecte (] antsic

tis an excellent type of pump, much

V.‘-Sind-
Mr. F. WRIGHT, Chief Engineer in Sind.
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(@) * Deshi > short staple cotton.

3676, . AT . . .

her I7lﬁe ft(ls?inde?g:l%ﬁ;Is :‘1,?(1 ?}Z%E?iﬁlmnm L\V'ltht Imt It;m growing is very limited.  Up ta September 1007,
Roads 4 gs work i the Decean, T had served in this Provinee

about 11} years and in that time I was co i ’ : here catton s Tt Tt oo,

rbout a g nnected with parts of the country where ¢ i i

e in the Karment Cone o T was connee AN s the ntry where cotton is hut little grown,

e e farach Digtrict, asto ara, Ghe r Canals .,l}d Fuleli Canals Districts. I served a short tinte in
; at was on the construction of the canal. 1 served als ear 3) i

the Hyderabad Canals District and then saw just a little of cotton but it w e o » Year (1800) In

in this orbad Canals ¢ s o as not my business to hiterest mysclf
P more than'in any other. Since my return to Sind in January 1917, my duties h:wc-}noi,

required me to visit cotton growing tracts. I 1

r : g s, ave, however, 1 Nawabs : aequired o skete

1dea’3g.r.1])', of what is done in the Nasrat Canals District. > een to Mwabshaly aind wequired o sketcy

36":’;. (%2)) sVi'zarletixe;.—-ILe and}xi cotton grown in the Nasrat Canals District is a short staple varicty.
more thon) S q?norterotl;?lﬁﬁ‘i—;"l{ltmaa cultlvf\tt;or has to ’Il‘iln water for his crops, lie is not likelv to cultivate
e Jrate rrigated area with eotton.  Tho remainder of this irrizated ared 31
under bajra and juar and this beeause I \ Tt saen e ey et
er ¢ : L ause e must have fodder for his wheel oxen. T1 v als i

cam rtiate 19 bt T s bocat : ] r Lis wheel oxen. 10 area a.lso which i whecl
) nd this fact tends to restrict the part of a lift irrigated holdingg which will be under
ﬂow(f?\)ci}:i‘:?(:dxﬁ;v?rtreifvft?i: irrllléh]e ca.r;als by.thc end 'of April or early in May, a Nasrat caltivator, who has
wil be undcr’juar a b:,zjra.‘ : ch as two-thirds of his land for cotton, the remainder of his irrizated lands
more(?l}mlnf }tlz;:f;:'étiglleéait;:i:':;tcollllixlg (‘:’:i' nottuntil ;lr\c middle of June) o flow lands cultivator will not sow

‘ 3 s gated arca with cotton, ¢ takes this precaution because ho fe 3 ‘

. . ¢ : <¢ he fears that Inte sow
Ott(zx;)n}a()lobtfo:f{—e:éofl l;y ftrolst. ‘Frost is not uncommon between Christmas and the first week of ]"c-hruu:yz.‘
e Know what the average size of a Nasrat cultivator’s holding is, ‘

pi"ki(xi)g); lc)‘;t:l(:: iggrz;)r%:ztirlﬁxsgatx%} cang.l wlhich can give water as early as the end of April will yicld a firat

c b g r. Nasrat ¢ rators ;L P
Sotton s sown os cosly aprru. cultivators are satisfied if they get three pickings even when the
3679. i i V.

which l;nfo(rft)my'::é?; iinr?o f;ﬂ;ﬁat‘]sizgidg%tlton {}m.ld‘ on Ithe Nasrat depends primarily on the water-supply

rtun: e on this jnundation canal, In recent vears, the se ive

at the canal’s source has been very 1 v i et ot s

8 y unfavourable.  Onthe other hand, whien this canal was first 1thi
yearsago, and for some years subsequently, it was particularly well v o iver and] pas pog oot

il s ox Some years subs itly, it was g ularly well served by the river and gave a good supply

: 2 paratively low level. At that time als hoof t] S virgi

Tand. o manues i at & oIy | At the ne alsn much of the cotton area was virgin

h 1 quired. Luxurious crops were raised.  As time h asged, th ) ¥
mach in festilty . Sommas ro posyariou alsed.  As time has passed, the land has fallen off
S ccome more frequent and with this, grasses have i
the cotton growing tract, a matter which i i Titare on seeding, 1 (b menin caover
: s h now involves a big expenditure on weeding, if tl A i
ot {0 bo chobed i many ol ! Rl g expe on weeding, if the growing cotton jy
any places. The Sindhi is the reverse of industrious and will "N i
manure. Manure is a difficulty as it isonly i ; Mt wnd wilt not. weed. | Ko will he
L sonly in the neighbourhiood of eattle hyres that any i i 3
when the water-supply is good and carcful cultivatios i i the Noay oamaplt, e
s : a ful cultivation has been effected, vet in the Naers
crop may be very seriously injured and even wholly ruined by locusts, e th it country o Cottun
than arrwhereoonously injured ar vholly ruined by Jocusts, Here the locusts pest is morein evidence
. scems theso insects breed in the sandhiVls which adjoi i3 irri
Cotton 100, it o pend. Tt scems | 1 the sandhills which adjoin this irrigated traet.
» 100, i3 ¢ attacked by white antsand the growing plants are eaten th ¥
; is s clh Y 7 plants are ea rough near th
fall over,  White anty may injure patches here and there through a cotton field. o eroundand
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437 (9Y Careful eultivation is conducted by but very few. By the expression is meant the giving effect to the
. following operstionst—. '~ " - Lo - ,
.’ {g) Tand watered (sometimes twice) before ploughing.
2 (8) Land ploughed.’ ~ : .
27 {e) Land watered. ”
- (d) Seed sown.
. “{e) YLand ploughed once more.
{{) Weeding ‘attended to as plant grows.
- When such work i done on land which has been manured the crop yielded may bs as much as ten
maunds per acre.  But when the whole Nasrat area is considered the average yield "does not exceed four

“'maunds per acre. , )
“+7 {3} Now as regards the profits of the Nasrat cotton enltivator.. At present the cotton price in Nawabshah

. _ (the artificial centre of the cotton tract) is about Re. 15 per maund, Before the war it was Rs. 8 or Rs, 9

:per maund. Consider a pre-war rate of Rs. 9. The average yield per acre being taken at four maunds, the
% value is Rs. 36. But it is the custom with the Nasrat zamindar to give s half share of his produce to his
" haris so that it is Rs. 18 which has to meet the other calls upon the zamindar on account of his acre of
. produce. These other calls are (a) assessment which may be taken at Re. 3-8-0- per_acre, (D) local fund cess

" which may be eight annas per acre, {¢) the cost to the zamindar of weeding may be Rs. 2 per acre and (d)the

i “‘oost of uplkeep of horses, wages to kamdars (agents) and other helpers may amount to another Rs. 2 per acre,

- go that the Rs. 18 dwindles to Rs. 10. Tt seems from this that a zeminder in normal times cannot expect
t0 get & return of much more than twice as much per acre as he spends on his land assessment.
{4) T beg to emphasize that my remarks generally are based upon what I gathered from conversation
. with two or three local land-holders, T have no reason to doubt the trustworthiness of the information given
7 {0 me, A » , . .
3680. {5) Rotations and manure.~There are no rotations of crops adopted in the Nasrat cotton area.
Land is left fallow for one or two years after a cotton crop. As mentioned already, the only manure used
¢ . i3 cowdung, and very little of this is available. Tt is found that, if the land is ploughed frequently before
_sowing, the yield of cotton is much improved., This is the courseresorted to by the more enterprising
land-holders. :
" '3681. (8) Uses of seed and seed selection.—The enterprising Nasrat zamindar buys selected cotton seed
from reliable merchants such as Messre, Ralli Brothers.. The indifferent zamindar buys. his seed in the
- bazaar and that seed is such a3 is for sale principally as cattle food. It seems desirable that'the indifferent
“zamindar should have facilitics to purchaso selected seed. A Government farm, perhaps, could undertake
this duty. It is said that the better secd is obtainable from the hand ginning process as machine ginning
is apt to damage the seed, breaking off the pointed tops. ‘

(¢} Exotie cotton.

3682, (21) Varieties.—American cotton has been grown experimentally and successfully in the Nasra
tract but in such small quantities that there has been no specizl demand for this variety. It was supgested
to me by a zamindar tha* the growing of this cotton could perhaps be established (a) if Government undertook
to supply tha seed (b) if ench zamindar was encouraged to sow one-eighth of his cotton holding with this variety
becanso then if there was a.failure of the crop the loss to & man would not be a matter of grave consideration,
Then if there was success in the experimert the zaminder and the karfs would acquire confidence in the new
variety and they would themselves extend the areas which they would put under this crop.?

V.—GENERAL.

3683. (47) Effect of water rates.—I"am informed that some Nasrat zamindars would be willing to
grow American cotton if they were granted a small reduction in their assessment. Tt was pointed out to me
that encouragement of some sort is necessary as the conservative Sindhis—the faris in particular—fear to
experiment and they believe only when they see. If then they see American cotton growing successfully

" in all parts of the Nawabshah country, they may take fo it. Motcover it will he necessary to have a tolerably
Iarge ares under American cotton because only when this is available in fair quantities will there be a good
market for it at Nawahshah, {

3684, (48) Desirability of alferation in water rales.— I am given to understand that the rates current
in the Nasrat tract are considered fair. They should not be raised so long s the canal system is an inunda-

.~ tion one, When the canal gets a perennial supply, the rates can, with confidence, be enhanced consi.
* derably. C
VI.—IRRIGATION.

3685. (85) Experience.—I mentioned already that T spent 113 years of my service in Sind previous to

" 1907, In that time my work was done almost wholly in the tracts supplied by inundation canals and in tracts

where rice iz the favourito crop. Previous to 1907, I also spent sixteen months in the tank irrigated part

of the Dhrrwar District. - Cotton there is a black soil rain-raised crop and the Irrigation Engineer sees little
of it in the tank areas, where his work lies, Yhave no experience of canal irrigation assessment work.

3686. (66) Wateriog of cotton.—Although the Nasrat tract, and indeed most of Sind, is subjected to

c very hot winds in May and early in June, cotton will not suffer—beyond being retarded a little in growth— -

© provided it is slready well grown at that season. Thus it i3 wise t» sow cotton as early as possible and get it
* well established by June.’ S '

{2) Cottortin Sind is generally given about 12,000 cubic feet of water peracreat a time, This corresponds
= to a delta squal to three} inches. If thero i3 1o rain, cotton on an inundation canal will require six or seven
waderings, , : ' :
. + 3687.-(68)-Fluctuations in river supplies and their effects.—As a rule, the Indus in Sind remains at its
. lowest level. throughout the period—November to mid April inclusive. It rises slowly through April and
* May snd more rapidly throughout June and July, reachinz its maximum height by the middle of August
. -when it remsing high generally until early in September. Then it falls somewhat rapidly.
7 (2) In Sind, practically every man would grow rice, if he conld get the copious water that crop is supposed
to requite and if there was not restriction to rice growing in certain localities. Rice is popular principally
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because it is little affected by diseaso or insect pests and it requires relatively less Iabour than any of the other
crops.  8ind is a country of inundation canals and kharif crops conscquently are mainly grown and whean
rice is impossible then the millets and cotton are favoured. Cotton, though, is almost unknown in the Larkans,
Sukkur and Upper Sind Fromtier districts ; in Larkana becausoe rice claims attention everywhere and in
Sukkur and Upper Sind Frontier because juar is popular in tho kbarif scason and beeauso there is hero more
provision left for rabi, wheat being very important.

3688. (69) Wells and tube-wells.—There are practically no wells in the Nasrat tract because the sub-
soil water is at a considerable depth and, when it is obtained, it is almost invariably brackish. Elsewhere
in Sind where wells exist, and that is principally within a fesr miles of the rivers’ margin, thoy are used chicly
for garden crops when they aro used to irrigate.

(2) Tube-wells are not known in Sind. They would not be successful because almoss everywhers fine
sand is met with in the water bearing sub-soils. )

3689. (72) Adequacy of supplies to increase in area uader cotton.—I think the arca under cotton
might be increased appreciably on the Fuleli Canal system in its upper reaches, This canal, gives a fine supply
throughout the inundation season and it is the best of the inundation canals in Lower Sind in that a fair irri-
gating level is available for a longer period than elscwhere and there is plenty of lift Jands suitablo for cotton
in the Hyderabad, Guni and Dero Mobabat Talukas in particular. The canal in its lower reaches feeds lands
where the zamirdars grow rice only, but thereis one branch (the Nasirwall) in tho southern partof tho
system, which feeds an arca suitable for cotton and where, to my knowladge, good cotton was grown in 1003
and- 1904, This Fuleli country is especially suitable for inundation watercd cotton from the fact that the
winter is not severe and frosts are very infrequent. The reason, I think, why a larger area of cotton is not
irrigated in the Fuleli District is that the rico idea is well engrained in the Aaris and the raising of that crop
suits their lazy habits better than does the cultivation of cotton which demands more toil and more attention
throughout a somewhat longer scason of growth. Zamindars, I believe, can seccure haris moro readily for
rice than for cotton.  Many of the Hindu zamindars are absentee landlords and a man of that dascription who
haslands inlift Dero Mohabat and flow Badin will dovote far the greater part of his attention to sceuring
haris for his Badin rice growing property. I believe I am correct in saying that there are several localitios
in Sind where there is considerable competition amongst zamindars to sceurc haris annually. An important
factor in Sind is that, at present, the agricultural population is nothing like lirge enough for tho lands
which might be cultivated were there more peoplo. Cultivation is conducted in a very slovenly fashion
and water is gencrally used to excess when it can be had casily.

Mr. Y. Wricnr, called and examined.

3690. (M. Ashton.) The Sukkur Barrage would affect tho whole left bani: of the Indus from above Rolri
. to below Hyderabad, well into the area now commanded

Topulas Total area by the Fulci Canal. The Barrage is absolutely necessary

Year. tion. cultivated, 1 You want to improve things in Sind. Although the
population of tho Province has increased cultivation has
1891 . . . 2,872,000 2,191,000 not kept pace with it, and as regards the cotton eultivated

from ycar to year there certainly has been a steady rise

in the area under this crop but nonoe of this arca is under

1011 . . + 8,313,000 3,037,000 Iong staple cotton, acrop which in Sind must have an
carly watering.

3691. As regards the Fuleli Canals District of which I bavo more acquaintance than with other parts of
Sind, I think the area under cotton might be increased, especially in the upper reaches of the canal. This
canal is one which can flow ull the year through though ita cold weathier levil s much below the gencral ground
level of the country. But pumps driven by stcam engines could Le fitted up along the borders of the canal and
with these water could be made available for cotton in March and April. 1t is my opinion that if Government
wish to develop American cotton in Sind before the coming of the big perennial canal schiemes there is no place
more favourable than is this Fuleli region.  Here the winter frosts oceur very rarcly indecd and that is important
when cotton is flowering late in the year. This matter of pumping water from canals has not been gone into
by the Irrigation Department, but it is not novel since zamindars aro more and more taking to steam engines
and pumps when they want to lift water for garden lands, especially as these lands generally adjoin the old
deep canals which can be depended on to hold water throughout the year. I have obscrved that many such
pumps have been installed on the Fulcli—a dozen perhaps—since I knew the canal ten years ago. 1 do not
think we can expect a much larger area to be brought under irrigation by bullock lift than that which is
irrigated at present. Zamindars might be induced to take to colton cultivation if tho assessment, already
really very lizht, was reduced somewhat, but it is not the policy of Government to reduco assessments cxeept
for very good reasons, and particularly now with these perennial canal schemes which are likely to mature as
soon as normal times return. It is difficult to compare lift and flow rates.  As a general rule lands irrigated
by lift are more lightly assessed than are lands irrigated by flow. "The flow rates vary with the locality
and water facilities, The rate for rice is probably the highest and it is about Rs. 4 per acre.

3692. A barrage constructed across the Indus at Sukkur wounld help things very much on the Jawmrao Canal,
This canal is the only truly perennial canal in Sind. It has been open sinee 1900 and was never closed until
1917 when extensive silt clearance had to be done in the moutls portion.  But {ew of the minors of this canal
can be brought to work to the discharge they were designed to carry,  Thisis duo largely to the supply of the
Nara having many of the uncertain attributes of the parent river.  Low river gives low Nara and often insufli-
cient water for the Jamrao in the rabi season.

2693. There is no reason why cotton sliould not grow well on the right bank of the Indus except that that
country now is almost wholly a rice growing country, North of Sukkur, there is plenty of suitable cotton
land. South of Sukkur, that is to say thoe Larkana Collectorate, the Fharif cultivation now is rice almost
entirely. DBelow the Larkana Collectorate comes a hilly strip cxtending from Selwwan to south of Kotri,
when the deltaic country adjoining Karachi is reached, and this azain is wholly a rice country.

3694. I would not say that rice land is fitted for nothing but rice. [ know of places adjoining the
Jamrao Canal where cotton is now grown on land that formerly was uscd solely for rice. It i3 grown hero
because the zamindars see from the sdjoining Jamrao area, where rice i3 not permitted, how profitable
cotton i3 and for these reasons they Lave voluntarily abandoned rice, .

w2
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2 '3695. -Taking Sind as a whole, the cultivators have a most decided preference for the kharif season crops.

** They prefer rice to any other crop.  If they had their way, many of them would grow nothing but rice. Res-

trictions upon rice cultivation have to be imposed in many localities and these restrictions are very necessary

“especially because the amount of water taken for rice cultivation in Sind is extremely heavy. Restrictions
" are enforced principally when new canals are made. To curtail the present area annually eropped with rice
- 80 as to induce the pople to cultivate other crops such as cotton would probably require special legislation.

- 3606. ‘The Sukkur Barrage project is at present in a state of flux. The trouble has been that responsible
officers have disagreed fundamentally as to the main principles of the scheme. Now special officers are about

=10 be appointed to examine conditions in the tracts to be irrigated and to see what lands hitherto supposed
‘to be unculturable are really culturable and wice versa. It is well recognized that there is much land suitable
.- “for-extensive cotton cultivation on the left bank of the river particularly, but even when this land becomes
" ‘perennially irrigated there is no guarantee that cotton will be favoured specially ; people will grow what pays

-them Dbest. * Cotton is o delicato crop and has its discases and parasites, and locusts damage it some times

very extensively.  The people know that, and fight shy of it, cven of their own indigenous Sindhi cotton.
3697. (Mr. Henderson.) There are several varieties of rice but in general this crop can be classd as of two
kinds, that which is raised after transplantation and that which is sown broad cast, a commoner kind.

" In Lower Sind, the people prefer the broad cast sown red ricc because it is less troublesome. The best rice

»in Sind is grown in the Larkana District and it is quite certain that no zamindar there would substitute the

-cultivation of cotton for rice. This Larkana rice is highly prized. Good rice land and bad rice land should

be distinguished, as they rightly are, in all settlement revisions. It would be possible to substitute cotton
for rice in tracts where the water supply was not as abundant as the rice grower thinks requisite but it would
not be practicable to reduce the water supply in the red rice country with the view thereby of inducing the
cultivators to take to cotton instead of rice; the fact is that, in the red rice country, the number of karis is
very limited and those that are found will not grow cotton so long as rice can be grown.

3608. In Lowor Sind the zamindars are very largely in the hands of the karis and they compete amongst
themselves to sceure the services of these haris; the consequence of this is that haris frequently break!their
contracts with a zamindar leaving him in favour of another zamindar who offers better terms or whose lands
are more to the liking of the haris. Zamindars thus have often to spend time running after absconding haris
and recovering advances made to them. This may mean that cultivation suffersin the meanwhile, Some
zamirdars have friends amongst the sabordinate officials and these men can give much assistance in finding
absconding lharis and inducing them to work. In Lewer Sind, very few of the Hindu zamindars live on their
fand. They prefer to live at Hyderabad which is the home of a large number of Amil zamindars, a class
of Hindu, which in recent years, in particular, has taken to agricultural pursuits.

3609. In Upper Sind the land is much moro intensively cultivated than in Lower Sind and this is so parti-
calarly ncar tho river.  In this riverain country; the people have made a fairly large number of wells and at
such places ones sces numerous Hindu cultivators—a class one practically never sees in the delta talukas.

But cotton is not grown here and that probably is principally because of the conservatism of the people. In

Sind, the evils of long fallows and of bad cultivation and of waste of water are partly due to the sparsity of

“population, partly to the lazy habits of the peaple and partly to the safcty which attaches to the growing of

ree.

3700. In the old rice canals in Upper Sind, a policy of reducing the size of outlets at the heads of the
zamindars’ water-courses has been in force for some time.  This meets with much opposition as the zamindar
has the tradition that unless ho has an abundance of water this rice crop will suffer.  We aim at giving a man
one cusec for thirty acres of cropped rice land. This is very liberal. 'The &harif duty on the rice irrigating
flow canals in Sind compares very unfavourably with the duty elsewhere in India. When, on'the other hand,
a man has to lift the water for his crop the duty is very good ; such a cultivator lifts only what is really
necessary forhiscrop. The flow irrigator wastes water most excessively. In Sind, the rabi duty is very
low, comparatively. This may be due to the Lharif tradition of *‘take the water while you can”™
manifesting itself in the winter season. It must be remembered that until within recent years practically
no rabi irrigating was done in Sind.  The low rabi duty may also be due locally to the fact that the
lands irrigated are kalar impregnated and for these ample watering is needed. Cultivators will advance
this &alar bug bear when asked why they use water extravagantly. There is kalar and lalar. Some land is
almost hopeless as a crop producer because of kalar, but such land is exceptional ; other land, though Lalar
impregnated, produces good crops quite regularly. Kalar is prevalent almost everywhere.

3701, (Mr. Roberts.) The cultivators sowed cotton largely in the new Nasrat Canal area when the canal
was first opened.  Then this canal’s head was very favourably situated for a supply from the river. The canal
then flowed as early as April and zemindars who took udvantage of the early water, on lands which were
virgin lands in the neightiourhood of Nawabshah, are reported to have made their fortuncs in a fow years.
River changes at the mouth of this Nasrat Canal have now aflected its supply very serivusly, so much so that
it can only.be classed at present as a poor canal system.  The canal has its source from an arm of the river
which is in Khairpur State and we have not free access to the State to make temporary or subsidiary mouths
when euch suddenly become necessary owing to vagaries of the Indus. The cotton cultivation on the
canal has suffered in consequence.

3702. The principal difticulty in getting American cotton established in Sind is that for success it must be
sown early and the water is not available in April.  If we had perfectly rcliable perennial canals (the Jamrao
is hardly such) there would be uo feeling of doubt with the zemindars as to the permanence of water supply
and American cotton would be planted in April with complete confidence. With perennial canals, it is expected
that the extension of rabi cultivation in Sind will be most remarkable ance the zamindars are satisfied that
wheat will pay them well. There may be overlapping between the kharif and the rabi seasons but I do not
think thig will be extensive once men learn to sow a great part of tho bharif two months or six weeks carlier
than is customary now with the inundation canals. Al rubi operations ought to be over by the beginning of
April anaually provided the winter months have not been sickly. At the present moment (middle January)
fever is 3o bad that rice is still standicg uncut in many places, ’ s

3703, In mony parts of Sind—on the Nasrat and Kuleli systems for instance—there has been a  great
increase in tho way grasses and weeds have heen growing,  This is attributable to the very low  intensity of
cultivation. Had the cultivation heen more intense the seeds of the weeds would have been -cared for and

~ the grasses alzo would have beenr eradicated

3704, From the irrigation point of view I know of no chjecticn to an increase in the éropping of land to
100 or even 120 per cent.. The principal hindrance to such intense cultivation is that the land would want

I
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rest or else manure. The issuing of water for irrigation in Sind will never be an obstacle, once the proposed
perenuial canals are in being but of course water-logging must be carcfully guarded against.

3705. The figures of yield given in my written evidence are those which I obtained after discussing such
matters.with several reliable enterprising zamintars. I have no personal knowledge one way or the other of
the accuracy of those figures. Since I obtained them, six weeks ago, the value of cotton has risen considerably,
also the yield per acre this season has seriously decreased owing to bitter frosts at the end of December,

3706. (President.) It is very difficult to restrict the cultivation of rice when once a man is growing it.
We generally make restrictions about rice cultivation when we make new canals in a country where rice
hitherto has been non-existent. In this matter we work with the Revenue Department, that department
having decided first of all what kinds of crops are most suitable for the general welfare of the community.
Of course, a new canal made ina countrywhere Ticeis the erop will also be designed, probably, to carry
suficient water for rice cultivation. Then this rice restriction will not be contemplated. If a zamindar grows
ricein & tract where its cultivation 1s prohibited, he is liable for punishment but I do not think that he is
adequately punished by merely being required to pay a double assessment,

3707. (dr. Wadia.) The zamindars on the Nasrat all grow Sindhi cotton. Some have tried American
cotton and ons zamindar told me that he had raised a small quality of it recently but could get no additional
price forit as there was no demand. e also told me that he was confident that he could grow much American
cotton successfully and would do so if he was assured of a market. The little American cotton he had grown
he had to lump it with his Sindhi. He said the difticulty about American cotton growing was that he did
not at present get water early enough in the scason. To induce zamindars to take to American cotton it
was suggested that the assessment bo reduced until the commercial value of this variety had come to be
recognized,

3708. (Mr. Hodgkinson.) The estimated cost of the Sukkur Barrage scheme is about nine millions sterling
(two millions barrage and seven millions eanals). There have been several estimates already but these vary
considerably as the views of officers as to requirements vary.

3709. As regards the outturn on the capital outlay, I should say that unless the assessments are enhaneed
fairly severely in some instances it would be a struggle for the project to pay four per cent.  In order that
work may be classed as productive, it must give a return of more than four per cent.  1f the assessments were
similar to the Punjab assessments, the return would be distinetly more favourable, The idea of perennial
canals originating at Sukkur is a very old one, for in 1835 Colonel Fife first suzgested the Rohri Canal.  Then
came Mr. Joyner’s investigationsin 1891, followed by Dr. Summers’ work which beganin 1904, Dr.
Summers at first devoted his attention to a project for a purely inundation Left Bank Canal, similar to the
Fuleli in many respects but greater than it. This inundation canal was to replace the many similar
canals which at present take off from the Indus between Rohri and the Fuleli (Hyderabad). Such a great

- left bank canal was to command an immense tract of approximately 4,500 square miles. Then came the

question of making such a canal secure. It was in order to ensure that the canal should be free from the
risk of silting up and in order to make things better all round, steadiness of supply at all {imes for instance,
that the barrage was proposed.

3710. (Mr. Ashion.) I have scen the duty on rice as low as ten. I do not suppose that it would be more
than 25 on an average. Theduty of juar and bajri would be sisty perhaps. Riceisgiven an immense
quantity of water. It takes at least threo times as much water as cotton although the assessment is similar,
Rs. 4 per acre.  We are going to try to put up the rice rate to Rs. 7 or Rs. 8 in some distinctly new rice
tracts and see how the people take it. In my opinion, the assessment on rice ought to be doubled.
© 3711, (Mr. Wadia.) As the rules are at present, a project must pay four per cent at least in order that it
may be sanctioned by the Secrctary of State as productive. The Rohri-Hyderabad canal would pay nine
or ten per cent if we could work the system without a barrage and had enhanced asscssments.

3712, In my opinion, the barrage is necessary. Some authorities have recommended the canals only
without the barrage. I used to favour that scheme at one time but I have been converted.,

Mr. R. T. HARRISON, Superintending Enginecr, Leit Bank, Karachi.

Exsnxnep arKaracuarn, JANUARY 1014, 1918,
Writtcn slatement,

. VI.—IrrIGATION,

3713. (65) Experience.—I have scrved for fourteen years in Sind where the work is practically wholly
irrigational. I have no experience of canal irrigation assessment work.

3714. (86) Watering of cotton.—Given an assured water-supply, as on the perennial system in' this
Division, of which the Jamrao Districts are the main examples, cotton is sown from the middle of March
to the middle of June. In the inundation canal districts which are solely dependent on the rise of the river,
sowings are much later and the zamindar will sow cotton up to the end of July though this js the extreme
limit of time, for he stands the grave risk of frost before the crop matures.  The cultivation is the same in
all cases. Th.e land is flooded heavily, then ploughed and the seed sown. A month or g0 later, the first water.
ing is given to the young crop and these waterings to the number of cight or more are continued up to the
end of September on the inundation canals (when the water-supply fails with the fall of the river) and to the
cnd of December and even later on the perennial systems. . The volumo of water required per ucre varics with
the soil and atmozpheric conditions but may be taken generally as 10,000 cubic fect or say three inches of water
over the acre at each watering. .

3715. (67) Cotton versus wheat.—The prefercnce throughout Sindis for kharif to rabi and consequently
if the comparison be limited to cotion and wheat, the former as a kharif crop will be preferred to wheat—a
rabi crop.  Given carte blanche, however, in his choice, the Sindhi prefers rice beyond all clse and so rooted
is this preference that to economise the water-supply, of which this crop takes guch toll, the cultivation of

_rice is now restricted throughout Sind.  This has led to an increase in the coltivation of cotton and where,

as on the perennial #ystems, the water-supply is assured, cotton is the main crop. . Given equal facilities in
the supply of water, the zamindar would take as kindly to cotton on the inundation canals also.  He makes

N
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cultivation on inundation canals.
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-~ the attempt very often but has as often to abandon the cultivation in favour pf some such qu r g
“erop a3 iugr 6r?;zj'ra becausa the river fails him. The preference for cotton is mainly that it is Lharif crop

: and pays better generally than wheat. -

- 3716.(88) Fluctuations in river suppliesand their effects.—In a good year, the Indus rises gradually

e i i insi i i : he beginning of

from the middie of April, attains it maximum in July and August and falls gradually from t g 14
“September.’ The iuu%da'.tion period, as it is termed, is from ihe 15th June to 15th September and the canals.
- “are generally all opeded by the end of the first weekin Junce. Given these good conditions, and excepting
w+'rice, the preference is.for cotton.

STUU3T1T. (69) Wells and tube-wells.—There is very little well irrigation throughout the division. Where

“the culti i i ssis i istri Government

©”"the cultivator has taken kindly to this form of assistance, as in the Nasrat Canals District, no A el

. aid is'needod for its extension. He will take the initiative himself as be has taken it already. Yhere the ini-
“tiative is lacking as in the other districts, I can sce no hope of arousing it. N

2) Y have no experience of tube-wells, ] )
: '537)18. (70) Suita}l))ility of existing water rates,—There are no water-rates as such charged throughout-
Sind. The assessment includes the water rate. On the perennial systems, the cotton assessment could stand

' an increise without detriment to the area grown and should be increased b_ccause_ of the greater quantity of
. water used in comparison with other dry crops, the ratio being 2 to 1. But on the innundation cax}als, tl‘lough
" the same reason holds, tho rate may romain as it is in the present special circumstances as an incentive to
"7 Vcultivate cotton, It stands as an anomaly that on the Jamrao, where the water su_pply is assured, the rate
. - ghould be no higher than Rs. 4 per acre as compared with Rs 3-2-0 on the inundation canals: and, again,
-7~ that on the inundation canals, the same assessment is charged for cotton as for other dry crops which
“ eonsume only half tho amount of water.

T i ing it.—This is a di i S W ith any accuracy.
*'3719. (71) Cropping and causes affecting it.—This is a difficult question to answer wi 3 2
Taking the(division as a wholo and the kkarif igures for a good year such as 1914-13, the cotton area was

- 824,000 acres and the fodder crops such as juar and bajra 475,000 ; whereas in a rather poor year such as

1912-13 the figures were, cotton 279,000 acros and dajra and juar 560,000 acres. Therefore, fhough the
figures ate not very conclusive, it shows to some extent the e_ﬁcct o_f a good zmd‘ bad water su[fply. s Loldin
(2) Rotation of crops is not practised in Sind. Water is provided for a third of cach zamindar’s holding
and, as the holdings are generally so large, the zamindar can easily subsist on the procecds from this propor-
tion of his possessions and, at the same time, it gives the soll necessary rest without the need for the rotation
f the crops. - .
* 372((;.1)(72) Adequacy of supplies {o increase in area under cotton.—-’l‘}xe water supply available would
suffice for a marked increase in the arca under cotton were it assured. 1t is only necessary to look at the
Jamrao where though the soil isat the best no better than clsewhere and generally inferior, cotton leads the
! ‘bajra, in the ratioof 3ord to 1 ) . .
next;;;% (7]3)a'Deshi versus American - cotton.—Deshi cotton is unquestionably preferred to Amepza;:;.
-It'may not give tho yield perhaps of the American variety at its best but, to the not industrious Sindhi,

"“it appeals on the ground of its much easier cultivation. . It possesses also the conspicuous and inherent

i i bollw ist -eater extent.
advantages of being farlessliable to the ravages of the bollworm and resists frost to a much great
Further%\merican cotton requires an early and assured water-supply which therefore counts it out for

Mr. R. T. Harrisoy called and examined. .

92, (Mr. Ashion.) Long staple cotton wants an assured supply of water early in the kharif and also
late ?13 the (kharif and, 11)1 ordecr to le?nsure this in Sind, there is no alternative to tho Sukkur Barmgei; That
- would affect the whole tract right down to the Fuleli Canal. It woulfl also affect the Jamrao a:nd theh :;flt:;rili
Nara Districts. Nothing could be done to increase cotton cultxvitxon in the lower portion of t OS kke
- District. Threo Barrages are proposed eventually for Sind ; one at Nithankot, one at Rohri kghen u Gur
Barrage), and ono at Jherruck. I donot see that anything can be done unless youﬂhzwe the Suklur 31;%9:
8723. The Karachi Canals District is not now in my charge but I have been Exocutive Engineer there 2
the land is very poor and full of kalar. I doubt if cotton would do as well thers as in the northern parts o
i ill you could grow cotton. -
Smd.‘}?gz. s}’ﬂem}ﬁng tho corf;struction of the barrage, I do not think that tho arca og cotton could be mcreaiod
by pump or well-irrigation, Where the zamindars have taken kindly to well-irrigation and see the 'a.‘dva.ntg?es.
of it as in the Nawabshah Collectorate, especially in the Kandiaro Tz_xluk_a, they do not need any mce{népg ;
but elsewhere, generally spsaking they do not take kindly to well-irrigation. In the lo“:er portxfn;i of Sind,
the land is often full of kalar and the water is often brackish and so it is not muc}h uso sinking wells, -
3723. We count our inundation season from the middle of June to tho middle of Septen?ber. he
maximum rate for cotton under flow irrigation is Rs. 4 on the Jamrao and Rs. 3-2 on the other mund:xnt;i)n
canals, . Thero is no rice grown on the Jamrao. Rs. 3-8 or Rs. 4is the maximum rate on th(:i other ca si;
Rice takes very much more water than cotton and I certainly think that it ot}ght to be charge ';} verg u:iuc.t
higher rate. ~If weo arc ever to cconomise water, wo must raiso the rate on rice. ‘But on tho ot c}' fan , 1
must bo remombered that in the case of the Larkana district, rice of very good quality has been grown for ahges
and in the Karachi Canals District, the soil is so poor that it will probably grow nothing })ut avery poor quality
of rice. Itisredrice of the poorest quality. Itis only by putting a punitive ratc on rice that the cxvxltxgja:.ﬁon
of yice crop canbe kept down. If the barrage is constructed, 1 consider that all crops ought go p:xg a tc ier
rato than at present. . As I havo stated in my written evidence, I consider it an anome}ly that the fa 01,9:
cotlon on the Jameao should bo Rs. 4 with an assured supply of water, whereas on the inundation L,an?; i
is Ra. 3.2, The rate includes the land reveuue.  YWe have no water rate as a separate rate.  Of course, t: 53
get the barrage, the rates could go up to the Punjab rates i.e., Rs. 8 for cotton but not at once.” We SE o
have to work them up gradually.. There is no reason whatever why the rates should not go :g. ;gry;
body agrees that Sind is very lightly assessed at the present time. - The ;}a:mnd«\ara are .uowl‘gc ting abou
Rs. 18 per waund of phuttics (unginned cotton). Before the war a rato of Rs. ‘6 used to pg_f t ‘ertnl; Tameso
3726. In Sind the supply of labour is a very diffcult problem. It isa very grea.t.t,rou ;:on he Jamrac,
where the amindars depond on Thari and Marwari labour toa very great extent.  This yearthere wass

SR fover aboul that the harvesting was very backward everywhere.  If the barrage came, the question of increas-

“ing the number of cultivators would have to be considered. It has Leen tried on the Jamrao by bringing in

: 7 ‘Panjabis. 1f wo could get t!{e E}Lnjabi, be is & very fine man indeed‘ The land which could be‘colanizeﬁ

3
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ig seattered in patches. That would be tho difficulty, of courso ; you could not expeet the Punjali or any
other labourer to come unless you made him a zamindar. T don’t know how you wculd get him to come as o
kari pure and simple. I do not see what you cou'd do to overcome this difficulty.

- 3727. Tt is absolutely necessary to have the barrage, if there is to be any really considerable inereaso in
the area uner cotton.

3728. (Mr. Henderson.) I have not personally seen any American cotton grown. Tast vear there was no
American cottononthe Jamracasthe canal was being cleared but the crop has not taken on. Evenifa
premium of Rs. 4 or Rs. § were given for American cotton, T doubt if it would be sufficiently attractive. Tdo
not believe that the Sindhi cultivator will abandon his short staple deshi cotton for any thing clse,” JTis
preference for it is deeply rooted. T am only looking at the question from the Iength of time durine which
experiments have been tried with American cotton. They have been goine on for six or soven years, i the
zamindar could get the intrinsic value of his cotton, which I say should he at least Rs, 6 per maund over
deshi, it might induce him to grow American cotton. Some of the conditions in Sind are the same as in
the Punjab but there you have got a much bigger population and a very much more industrious one.
I think you could convince a man who wants to grow American cotton, very easily but T do not think von
will be able to convince the Sindhi. The zamindars are to a creat extent in the hands of their harie. The
kari will not touch American cotton unless he ean be assured of getting o better price for it than for
Sindhi cotton. If you want to expand cotton, I see no other way but to have the barrage. Buvers will
not give a better price for American cotton unless they can get a decent amount of it. I think it has
been agriculturally proved that you can grow American cotton in Sind, T think that it is row a question
purely of inclination. Tf"a proyer price can be got for it, there is nothing to prevent its being grown. You
must give it an early and assured supply of water and tho full number of waterings whatever they are,
ten or twelve, American cotton will not grow in the delin, as the =oil is so very bad and too near tho sea,
South of Badin in the Fuleli District the soil is particularly bad. Tt is water Jogged and all the wells are
brackish.

3729. Cotton on the Mithrao is jncreasing very appreciably beeauso there we havo restricted the culti-
vation of rice. We have restricted the cultivation of rico throughout Sind. Tn projects for remodelling or
improving existing canals, we make an allosrance for the arca of rice which is in existence but we permit
no increase on that area and is entircly new projects, asin the ease of the Jamrao” and Hiralwah, wo
make no allowance at all for rice, .

3730. During the Jast three years there has only been one closure of tho Jamrao. That closure was
Tast year. The previous closure, speaking roughly, was ten years ago.  The water supply of the Jamrao is
assured but limited. We can guaranteo some water but not all the water that we want, That is where tha
barrage will help us. ' We are wholly dependent on the vagaries of tho river at Rohri where the supply
channel takes off. In 1908, there was heavy crosion above the supply channel head at Rohri and the
channel silted up for several miles down from its mouth so we had to close and clear it. The designed
Lharif discharge of tho Jamrao is 3,200 cusces and the rabi 1,800 cusecs. It has been shut on oceasions for
a month or more for the purpose of inspecting the requlators and repairing all masonry works. A thren
months closure shakes the confidence of the zamindar even though ho appreciates tho benefit of clearanca
in improving the supply.

3781. Cotton has to be watered up to the end of October and sometimes tho waterings are continued uP
to the ond of January. That affects the rabi duty and even the rabi aren.  Thoe rate for this late watercd
cotton is one rupeo an acre higher than the normal kharif rate. Tho outlet designed for the Jamrao is on¢
cusee for 300 acres gross holding or for 100 acres permissible areas annually cultivated. On inundation eanals,
the figures aro 180 and 60 for dry crops. When desizning an outlet wo estimate on the following Tines,  1f
a man owns 300 acres say on an old canal he is provided (on the vrinciple of two years’ fallow and one
year cultivated) with water for one-third his area, i.c., 100 acres. With a duty of sixty acres per cusee, this
entitles him to 1% cusees (or say two cusees) and he ecan do as much cultivation as bo likes with this
quantity of water. There is similarly no réstriction on the Jamrao. On the Jamrao, wo guarantee water for
one-third of the area per annum, apportioned as to one-fifth in Farif and one-cighth in rali. A man can
cultivate more than that if holikes, but he docs so at his ownrisk. e is assessed on all ho cultivales,
We do not consider any complaints in regard to areas cultivated above the 33 per cent maximum, We
keop to the same figures of duty but T think we should increase them, in new projects.  Generally speaking,
on the Jamrao, the zamindar cultivates more than one-fifth bis areain Fharif, An inereasein the duty is
the only way of making them thrifty inutilising their supply of water.

3732, (IIr. Roberts.) On the Jamrao canal, cotton ia sown from the middle of March to the middle of June.
There would be no difficulty if tho supply of water were available, in the carly sowing of Amcrican cotton, s
the cultivators are already used to early sowingz, In a vear like the present, when the Jamrao was closed from
15th March to the 25th of May, it was impossible to grow any American cotfon. It can not he guaranteed
definitely that there will be no more closures of the Jamrao during the next ten yeara,  As to whether it is
impossible to grow long staple cotton under such conditions, as it requires to be rown in March, T think, the

- zamindar would take the risk if ho could be made to seo the advantage of snwing American cotton. o has

to ¢ ake risks now on the inundation canals in tho caso of drshi cotton.  On the innndation canals, it is often
tho case that when he sows the deshi cotton and tho river fails him, ha does not bothor further ahout cotton
bu t grows bajra. Hewould take the chance on the Jamrao, if e could b persuaded that it is to his advantago
to grow American cotton but T do not think he can be persuaded. For the intraduction of American cotton,
it i3 essential that tho yield should be practically equal to that of Sindhi cotton. If that can be assnred and
if the cultivator can alta bo assured that the market prico willbe bettor for American cotton than for Sindhi
cotton, then ho will sow it. _American cotton is not ro hardy hecanso it is more Hable to frost and also more
liable to boll worm. If the cotton were sown in March and April, T think very littls of it would remain ro late
as to be affected by frost. Frost is a guestion of late sowing.  This is only what I have heard a3 T have no
personal experience of American cotton. 1 have alwavs understood that it ia more suceptiblo to boll worm
than deshi. The essential point is to conviner the cultivator that the yield of American cotton is as good as
that of Sindi cotton and that the market price is better. T do not think that he wonld bother about the boll
worm or the frost then.  As T know the cultivator, he sticks to bis preferences very closely and is very hard
toconvinee. Until weget an assured supply of water, wo can not ex pret any biginerease in long staple cotton
in 8ind.  You must assurs American cotton an early supply and a continuous gapply.  That counts it out
on inundation canals, which do not oren until the Leginning of June. I vou want to give an inr‘(-n(i\'e'to {lo

~
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~ cultivation of American cotton, I do not think it is advisable to raise the rate yet. But when an assured

L supply of water is' given, then I think we have a claim and have a right to charge a higher rate.

‘.- 3733, The cultivator does'not take kindly to rotation of crops. 'The only way to educate him up to this
_1is to provide him with less water, The present system is two years fallow and one year cultivated ; the reason
“i8 to revive the land and also because our canals can not supply more water. - Putting these two 'reasons

; 7:‘ -, 'together, the system works out very well. The Sindhi practically never rotates his crops. He has never
- taken kindly to the cultivation of berseem. The holdings are very big in Sind. I should like to see a higher

.. percentage of cropping tried. The present system does not enable the land to be kept clean. If a zamindar
_ has a holding of 3,000 acres, of which he cultivates 1,000 acres, he gets as much as he wants to live on. The
“~“labour question is one of great difficulty, and he has to obtain a sufficient amount of labour to cultivate that
7-7:1,000 acres.  He could cultivate the whole of his holding if he could get the labour and the water, but that
" would mean increasing the size of the present canals. If labour could be imported, it would be excellent.
“ If the labourers came as haris pure and simple, the difficulty would be much lessened. There are no other reasons
““for keeping the intensity of cropping so low. From an economic point of view, it is a bad thing that there
should be: these enormous holdings in Sind. A zamirdar with 10,000 acres, which is not very uncommon,
does not attempt to cultivate it all. What you have to fear is waterlogging as has happened in the Punjab.
We do not notice it particularly on the Jamrao but even there the fear exists.

8734, (Mr. Henderson.) It would not be possible to cpen the inundation canals any earlier. Generally
speaking, the river never rises sufficiently high to open any of these canals, before the beginning of June, but
we work by gauges and if by any chance the river has risen sufficiently high, the canals open on the 15th
or 20th May. : The reason the cultivators have not taken to cotton in the Shikarpur Canals and Begari Distriets
is that the karis will not grow it. - They will not take the trouble. American cotton will grow, generally speak.
ing, all over Sind, except in the Dclta portion. ~

Mr. C. 0. LOWSLEY, Executive Engineer, Fuleli Canals District, Sind.

ExayMiNep AT Karacnr, JANvAry 21sT, 1918,
Written statement.

VI.—IRRIGATION.

T . 3735. (65) Experience.~I have thirteen years’ cxperience of irrigation under canals. I have no
experience of canal irrigation assessment work.

3736. (68) Watering of cotton.—In the Fuleli Canals District, cotton isnot watered before the beginning
of June as the river level is not high enough on the average to water before this date . Eight to ten waterings
are given of two inches to four inches depth each. The first watering is the heaviest and the average ean be
taken at five inches, which gives a volume of 11,000 cubio fect per acre. E

3737. (87) Cotton versus wheat.—Cultivators prefer cotton to wheat as cotton is a kharif erop and the
cultivator is only keen oh rabi cultivation when he cannot get water for kharif. Cotton in past years, with
few exceptions, has been the better paying crop. . ]

3738. (68) Fluctnations in river supplies and their effects.—The supply in the river increases gradually
in the spring and the fall is usually sudden in the autumn. _ -

{2) The cultivator's preference is for rice wherever he gets an assured flow supply. The failure of the
river to rise early does not affect the rice crop so much as the transplantation period is elastic and if a sudden
fall is anticipated, the crop can be given a very heavy watering to bring it to maturity. Cotten, if not sown
early, gives less outturn owing to its being affected by cold weather late in the season. .

3739. (69) Wells and tube-wells.—With the exception of a few wells for garden purposes and the rearing
of rice seedlings, no wells exist for cultivation in the districts in which I have served. I do not think the Sindhi
cultivator will ever take to well cultivation.

(2) T have no experience of tube-wells. ‘

3740. (70) Suitability of existing water rates.—I am of opinion that the existing rates for cotton
are low considering the quantity of water used, but, at the same time, I do not advocate raising the rates so
long as the supply is not assured. 'The canals of which I have experience are solely dependent on the state
of the river and as early watering is necessary for cotton cultivation and the price of cotton fluctuates consi-
derably, I think any increase in rates would result in a decrease in the area cultivated, That the price of
cotton affects the area considerably is shown by the following figures for the Fuleli Canal :—

The average area under cotton is 24,000 acres. The following are the figures for the past four years—

191314 . . L . . e e o .. 23002
9116 . . . . . . ..o .. .. 21840
1015106« .« . e e e e e e oo
1617 v v e e e e e e e e e .o18640

Thig clearly shows that the slump in the price of cotton due to the war resulted in a decrease of fifty per

cent. in the area cultivated and that, on the price improving, the area under cultivation is again on the increase,

741. (71) Cropping and causes aflecting it.—In the districts of which T have experience, the area

of crops grown varies so much that no uscful figures can be given.  The areas are aflected by the water-supply

chiefly in connection with cotton and lajra.  With a late rising river, land which was intended for cotton,
ig cultivated with bajra.

3742, (72) Adequacy of supplies fo increase in area under cotton.—Suflicient water i3 available for an
increase in the cotton ares in an average year, but the difficulty is to get an carly supply, A larger area
is not cultivated for several reasons (2) The fluctuating price ; () the risk attending late sowings owing
to the fuilure of the river 1o rise early in June and hence a poor crep affected by the cold late in season; (e)
expenditure on’ weeding and difficulty in obtaining labour to carry out this work ; (¢) damage by insects,
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3743. (73) Deshi versus American cotton.—Cultivators prefer deshi (short staple) to American or any
other cotton for the following reasons. (a) It gives a Dbetter outturn for the minimum amount of labour in
coltivation ; (5} It is hardier and less liable to be damaged by cold at the end of the scason ; (¢} It i3 less affected
by boll worm ; (d) The cultivators understand it and it requires the least aynount of care. :

3744. (74) Effect of caral regulations.—Canal -regulations creato no difficultios with regard to the
cultivation of American cotton,

Mr. C. O. LowsLEY called and examined,

3745. (Mr. Ashion.) Iam in charge of the Fuleli Canals district. Along the main canals and main branches
watering iz started by lift before flow irrigation becomes possible. I do not think that much could be done
to make lift irigation more popular and to extendit. Thereis very little possibility with pumps. The cost
of pumping has not been worked out. The last watering is given by lift. I think it would be desirable to give

-takavi for the purpose of encouraging lift irrigation,

3746. A portion of the tract commanded by the Fuleli Canalis included in the Rohri Hyderabad Canal
Project. That is the only large project in connexion with the Fuleli, The arca included in the Rohri
Hyderabad scheme is roughly about a sixth of the whole commanded by the Fuleli Canal (I understand the
original area proposed has been much reduced by the officers on special duty). It is the northern part,  The
Rohri Hyderabad scheme is the only way of inproving the supply. Tho only way to get an assured wafer
supply is to have the Barrage Scheme. 'The barrage is absolutely neccssary.

3747. (Mr. Herderson.) The Tuleli is one of the largest inundation canals in Indin, The cultivation
under it is increasing. The area under cotton hes been falling for thoe last two or three years, I think the
average area under cotton is about 25,000 acres ; it went down to 11,000 acres in 1915-16 but went up again
last year to 16,000. Cotton is chiefly enltivated in the northern portion and in the extreme east where the
Fuleli Canals distiict is bounded by the Jamrao district. I do not think the practice of the zamindars on the
Jamrao would affect the question of cotton cultivation on the Fuleli, It is only in the recent years that
cotton cultivation has Lecome of importance on the Fuleli. It was started about twenty years ago and the
figures are :—

189798 . . . . . . .. ... 16000

1898:99 . . . . . ... U14000

iggg-gﬁ) R T

00102 . . . Ll e

190203 . . . . ... ... 18000

1903-06 . . . . . u e .. l2l000

1904-05 . . . . . . . . . . . 23,000 ‘

1905-06 . . . . . . ... lam000

}ggg-gg e e e e oLl o500 1t 10 years,
01 N ¥

190800 . . . ... a2omo

190910 . . . ... ... 18000

19101 . . . . ... 25000

1IA2 . . . .. ... o700

191213 . . . ... ... 17000

101334 . . . ... LT ledooo

181415 . . . . . . ... a0

191616 . . . . e ... ... 12000

191617 . . . . . .. . . . 16000

Agoinst that, 1ico has been on the inerease,  Cotton is grown on the higher ground whero they cannot got
sufficient water for rice. There is no chanee of cotton extending to the south even if the water supply diminishes,

"The extremo south of the district i3 waterlogged. It is very low ground subject to floods, The floods are

due to excess water in the Fulell as well as to rain.  Tho rainfall is heavier in this tract than it is ¢lsowhere.
The rainfall at Badin averages fifteen inches per year against eight or nino inches in Hyderabad in the northern
part of the district. Badin being so low takes up practieally all the rainfall of the district. I think the sub-soil
water is so high that it will take many years before it is possible for the land to bo made fit for cotton. Tho
land is also kalar land which is, I suppose, duo to the waterlogging., The extreme end of the district is only
six feet above sea level. Badin itself is about 200 feet sbove sea-level, - i

3748. On the Eastern Nara, I have scen land which used {0 be rice land  cultivated with cotton. 1 havo
seen the cultivation changed twice in six years. The land was converted from rics to eotton and from cotton
to rice. In my opinion, it was converted into cotton hecause cotton was then the maore paying crop and it
was converted back to rice beecause of the slump in the price of cotton.  Also I believe that the land was very
good ﬂlow land and not very low land and hence there was no fear of flooding and the water was under proper
control,

3749. We already Lave a T'uleli eseapo but it has not sufficient capacity at present to take off the surplus
water and the Tuleli head is regulated by vertieal needles which take at Ieast four days to close.  The result
is that when there is rain in Badin, we always get sarplus water there beforo we ean ent off the supply at
the Lhead. That is the cause of many breaches and, combined with the rainfall, results in the floodins of tho
Badin Taluka. Cotton can not be cultivated in the area which is not waterlogged in this tract as the Zalar
soil is too bad for it. Cotton has Leen grown in Ballin even in existing cireumstances in the better land, i.»,
the isolated higher land but there is very Jittle of it,  That shows that there is nothing against its being grow,
I do not think it is possible to drain the extreme south of the tract as it is ouly six feet above sea level anid
the sea iz sixty miles away, There has never been much cultivation from the Fuleli escape,  Six years ago
there were seventeen acres, I think, and now there are 200 acres so that there i3 practically no cultivation dobnc'x
from it now. The whele of the northern portion of the district is suitalle for cotton a3 well as the eastern
and north western.  The gross arca commanded would be abouf cight Iakhs of acres of which I should think
five and a half lakbs are culturalle. At present tajra, juar and other kharif cropd are being cultivated and, in
the rali, a ecrtain amount of wheat and ol seada. The land south of Badin at the southern end of the
Fuleli is lower than that at the southern end of Jamrao. I should say it is about twenty fect lower,  The time
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" at which the cultivators can get flow water for sowing varies every year. This year, for instance, they did not
* “get flow water till the end of June, Inan average year they get it by the 10th of June. Then they begin
“to put their cotton in. The reason why cotion does not extend more is pa‘rtly due to price and partly to
" the fact that,” in the Fuleli district, cotton is one of the secondary crops. ‘Lv§>ry zamindar grows rico if
he possibly can.  He only grows other crops when he cannot grow rice. Tor instance, ou’t, of four lak:hs
~of acres cultivated on the Fuleli, 2 lakhs of acres are under rice. These are last year’s figures. - Rice
- has gone up in the last ten years from 1-62 to 2:71 laklis, the other crops remaining practically stationary.
“+In lower Sind the rice iz a poor quality; it is chiefly the red rvice. It is transplanted and also sown
" broadeast. . In the southern portion of the district, in the Lar,_ (the local term for the' southern part of
the district) below Badin, more rice is sown broadeast than is transplanted. Therc is no hope of an
-7 extension of cotton on the Fuleli in the immediate future.  So long as there is an ample supply of water, 11co
7 WL : ) .
, Wm 3?1.% I was on the Begari Canal which is one of the chicf canals in Upper Sind for some time. The canals
- arg opened.in the first few days in June every year. They wero cleared in the cold weather after they stopped
” flowing. - Occasionally the Begari Canal has to belclosed. It is not the practice to let down water at the begin-
© ning.of the inundation season to soften silt and then to excavate it. ’l'herc is practicall‘\: no cotton there.
I think T, once saw ten acres. 1 was there six years ago; at that time there was no question of the increase
. either of .colton or any other erop. I do not think they get their supply of water early enough to enablo
... cotton to be grown there. The supplies at the beginning of June do not give flow water for some time
“except at the tails of the conals which are again rice land. The soil on the Begari is very good except that
* thero is a ot of kelar in the lower parts and in the extreme north. ) ]
. .3151. (Mr. Rolerfs.) The main reasons against the extension of cotton are the.dxfﬁ'culty of sowing early
enough on the inundation canals and the disinclination of the zamindar to grow it. The zamindar prefers
rice to anything. Rice can be safely sown mueh later and it can bo t{ani;?lnlnted much later.  Althongh it
is a much safer crop owing fo the water supply being more suitable for it. The zamindar has a longer period
for transplantation and if he anticipates a fall in the river, he can give his crop a very heavy walering and bring
it to maturity. It is in every way a shortér crop than cotton.  With an :xssur.od supply earlicr in the season, I
think the cultivation of cotton would extend. The ordinary deshi cotton is sown at the end of May.
They would not begin sowing earlicr, even if they had the water. . ]

3752. My objection to increasing the intensity of thie eropping on the I'ulc_h i3 that it would waterlog
the country, as there would not be suflicient drainage. The watercourses in the field are tho most. important
factor in 2dding to the water table.” T am speaking of the Fuleli itself.  There are so many watercourses and
they aro so mueh in excess of requirements that they waste water.  Apart from lh.e ob]cgglon on the ground
of water logging, T do not think that the labour for increased cropping could be obtained.  The lahour question
is now very acute. Zamindars have not got haris enough to inereasc their prcscnt‘cuIrtlvatmn. Weeding
ia chiefly done by imported labour ; and there is no assured supply of .unpoz“ted labour.  The labourers come

" from the desert, and immediately there is any rain, they go back again, They do not come for cultivation,
7 veeding, . They are not recognised haris.
ol 3'1'.4'?;3.‘ (M}'. ;Iodgkiu.?son.) I have nogt got the figures for cotton under the I'uleli for 1917-18 but I think
the area this year will bgmbout 20,000 acres. It would have been greater only the river rose 50 lato and many
" Jands intended for cotton were cultivated with bajra. 'There was no American. '??hc I'uloh‘ is a perennial
canal, They are getting flow ‘water now for wheat. Wheat hqs gone up very cons-.dcm.bly since we started
rotation on the Alipore regulator.  The cultivation of wheat has increased by 18,000 acres in the last two years.
It went down to 9,600 acres in 1013-14 but it is now up to 28,000, Practically tho whole of the inerease is
due to tho system of rotations starfed on one regulator of tho canal. The cultivators cannot get water for
the carly sowings in May. The Fuleli is seldom closed. It isnow c_loged hall way down for the consiruction
of a bridge. . Its last closure was in 1012 and that was due to the silting at the mouth. There is no difficulty
about giving water for the American cotton along the main canal and on branches which may be flowing
but tho wator haa to be lifted. The Fuleli is moro like a river than a eanal.  The trouble about the cultiva-

tion of cotton on the Fuldi is the competition of rico ; that i3 the chief factor against an exiension. You .
can not get the flow water for cotton in catrly April and you have not got an assured supply whercas there

is direct How for the cultivation of rice at the tail of the canal,

Mr. C. M. LANE, Executive Engineer on special duty, Karachi.

EgayiNep at Karacug, Jaxvany 21sT, 1918,
v Wrillen stalement.
J.—AGRICCLTURAL EXPERIEXCE.

, “ Deghi ** short-staple cotlon.
3754 (1) Experience.—I have hLeld chiarge of the Jamrao Canal District for four years where I was in
touch with the cultivators, both Sindhi and Punjabi. )
3753. (2) Varicties,—1 believe niostly coramon Sindhi short staple cotton is ErOwIL ‘
3756. {3) Size of holdings.—An average holding would probably Le about 300 actes, but T Lave no
exact figures, There are a large number of 2-block holdifigs (32 acres) anvwhich Pun;zﬂn] abwlpars have been
colonized. 3 Punjabi would probably put onc-fifth to one-fourth of his helling annually unier cotton and
a Sinddhi one-eizhth to ono-tifth. ‘ . ) o
3757, {4) Yields and profits.—T should put an average outturn at six to eight maunds of 80 Ibe per
aere.  Assuming the value of seed eotton at Rs § per maund, the value at seven maunds per acre of crop
would bo Ra. 86, On * flow " land, the zamindar’s share is one-half of the produce=Rs. 23, [lis asscasment
will bo about Bs 3-8-0 por zere and his expenditure on sced, watercourss elearanee and extra-Iabour for weed-
_ing and picking about Bs. 7-8-0 per acre, leaving o net profit of Ra 17 por nete. [ would estimate the average
. prufit per aere from Sindhi cotton irrigated by * flow,” under erdinarily faveuralls conditions, at from Rs. 15
i e R 20, : .

¥
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3758. (5) Rotations and manures.—The Sindhi does not ordinatily rotate his crops. Norabi crop
is usually grown on the land on which cotton has been the kharif erop. I have not known Sindhis to manuve
their cotton growing land. Punjabis, as a rule, sow a clover amongst the cotton plants on their last watering.
This serves as a green manure and also provides fodder for cattle. They do not as a rule manure their cotton
fields, but I have known them to do so with villaze sweepings of cattle dung.

3769. (7) Conditions affecting increase in area.—! do not think there is any appreeiable fluctuation
of the Sindhi cotton area. Any such fluctuation would probably be influenced by the suflicieney or otherwiso
of the canal supply in May and June. An extension of the area of Sindhi short staple is undoubtedly possible
and would be effected by more cconomical methods of using the canal supply and a curtailment of the present
‘wastage and overwatering. ‘ ‘ )

3760. (8) Uses of seed and seed selection.—The phuttis (unginned cotion) are sold to the cotton-buying
firms through their agents or through the village banias.—The zamindars or eultivator does not retain tho
seed or, as a rule, have it returned to him though I believe that Messrs. Ralli Brothers do return seed to the
sellers of cotfon ginned at their factories at some reduction on the purchase price. This seed is presumably
all machine ginned.  Ordinarily the cultivator buys his sced each year and I do not know of any seed sclection
being practised.

3761. (9) General economic conditions.—The Sindli is a notoriowsly wasteful and unenterprising
cultivator.  With more cconomical use of water, improvement in agricultural methods and implements, as
a result of extended instruction amd demonstration on the part of the Agricultural Departinent, 1 imagine that
there is scope for & very large increase in the arca under cotton on the left bank of the Indus in Central Sind
and in those parts of Upper Sind where rice is not alteady firmly establishod as the staple Lharif erop and
also on new land 1o be brought under command of the contemplated perennial left bank canall Probably
the dearth of agricultural Iabour in Sind constitutes the most serious obstacle to an extensive increase in tho
cotton ayen, but with assured profits and aceessible markets, it should be possible to persuade even the Sindhi
that it will be to liis advantage to adopt western methods and implements with o considerable saving of labour.
This difficulty should not therefure be insurmountable and its selution rests with the aetivities of the Agri-
cultural Department.

: >
V.—GENERAL.

3762. (47) Effect of water rates.—Ip Sind the favourite crop is rice. To popularize cotton at the
expense of rice would necessitate the inercasing of the rice rate of assessment to a prohibitive fizure and for
some years at all evints 10 assuss cotton eultivation at a very moderate rato until (if this objeetive is ever
attainable in Sind) the populavity of cotion cultivation has become established,

3763. (48) Desirability of alteration in water rates.—With the object of cnforeing” the ceonomical
use of water, I would very considerably increase the rice rate of assessinent.  When an assured perennial
supply Las beecome available, an all round raising of tates of assessment will undoubtedly be possible  and
necessary to remder extensions and hmprovements of irrigational facilities finauciadly prasticable.

3764 (49) Effect of tenure of land.—1lhe Hindhi enstom of the enltivators sharing the produce
with the zamindars results in the former Luving considerable authority in the matter of crops to be grown
and the arcas to be brought wnder cultivation.  Fhe Sindhi zamindar s, in conscnuence, frequently not Lis
own masler in these matters,

VI—Irr1carTIiON,

3765. (65) Experience.~My cxperience in Sind covers {our years only in charge of the Jamrao Canal
and ten years on inundation canals in Upper and Lower Sind, where no eotton is grown. I have had no
expericuce of assesament work which is the province of the Revenue Departiment in Sind.

3766. (66) Watering of cotton.—Cotton is watered from May to Qectober, The average of a number
of crop-watering experiments conducted by the Public Works Department in Sind gives the requirements for
cotton as seven waterings of five inclies depth and o duty of 65 ucres per cusee of water supply on the ficld,

3767. (67) Cotton wzersus wheat—The cotten and wheat crops are not simultancons,  The  Sindhi
has, however, no great partiality for rabi cultivation and does not grow a large area of wheat.

3763. (63} Fluctuations in river supplies and their effects.—The rise of the Indus in April-May
is normally yradual, the highest level is usually attained at the end of August or carly September and a faic
irrigating lovel is available Ul the middle or end of September, the fall normally being gradnal.

(2) The cullivator’s erop progrimme must have been decided on before Ie eould be influenced in this
connection by the rogime of the river. He would mdinarily be ready to take advantaze of an caly 1ise (o
sow as extensive an arca of cotton as possible. A Lute rise would probably result in a larse proportion
of the area intended for cotton being sown with bujre or juar.~T am not, however, in o position to bo able (o
supply either a diagram or statisties in this conuection,

3769, (69) Wells and tube wells.—In Upper Sind there is some arca of wheat (rabi) cultivated on wells,
but I have no knowledge of its extent. 1 do not consider any large extension of well irrigation 1o be practicablo
as being most expensive wnd requiring heavy initial outlay of capital,

(2) I have no experience of tube wells,

3770. (70) Suitability of existing water rates.—I consider that an increase of rales of assessment on
cotton is generally possible and necessary in Sind, vids wy answers o questions 47 and 45, (paragraphs
3762 and 3763)

3771 (71) Cropping and causes affecting it.-—1lc cropping of & Punjibi cutivator, holding 100
acres would be roughly as follows :—

Cotton, 25 acrea.
Wheat, 32 acres.
Sugarcane, maize tobacos, garden crops, ete,, 8 acres.
Fallow 33 acres.

That of a Sindhi cultivator, holding 100 acres wowld be—
Cotton, 20 acres. ’
Yheat, 12 acres,

Garden crops, cte., 6 acres,
Fallow, 62 acres. *
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"The ares under cotton is chiefly influenced by the available early supply and that under wheat by the avail-
.~ able surplus supply at the time of the last cotton watering in October. The above proportion represents
"7 the distribution of crops in a year of good average conditions and I doubt whether it would be at present
- possible materially to improve it except as contemplated in my answer to question 9 ante. (paragraph 3761)
3772. (72) Adequacy of supplies (o increase in  area under cotton.—I do not consider that sufficlent

5 water s at present ava’lable in Sind canals to allow of any large estension of the area under cotton,

‘ sxcepting such as would become possible with more economical use of present available supply. .. _
8773, (73) Deshi versus American cotton.—I understand that cultivators in Sind are not partial to
growing American cotton. They are extremely . conservative and in addition are, I believe, under the

" “impression that more trouble is involved in tending and weeding the plants and that these are more

"% gusceptible to boll-worm than the indigenous variety. . "
e 3774. (74) Effect of canal regulations,—I do not know of any canal regulations which create diffi-
" . culties in regard to the irrigation of American cotton. . ) ‘

Mr. C M. Lasz called and examined.

< 2775, (3r. Ashion.) The usual time for sowing Sindhi cotton on the Jamrao canal is about the 10th
i7-'May. ~The assured supply of water during March and April is sometimes not as much as is wanted, owing to
- silting trouble. ~ Normally there should be an assured supply. Owing to the silt clearance lately, I think

* “ that there should be plenty of rabi water and sufficient supply in March, April and May. Silt clearance is
- not done frequently.” It was done for the first time last year. I am not sure for how long the canal was

"% closed but think it was about six weeks. Normally, there is sufficient supply of water in the Nara supply
-, channel except in a very low year. During the five years I was on the Jamrao there was only one occassion
-.on which the supply was short. If silt comes into the canal again, measures will have to be taken; if silt

. can be kept out the canal, there would be no necessity for any other measure.

‘= .8776. The inundation ecanals in Upper Sind are usually opened between the middle of May and the 1st of
¢ June.. "Under present conditions, nothing could be done to get an assured supply of water earlier for staple
* ‘gotton. I mean that the canals are opened as soon as they can flow. 1t is not a question of the canal being

ready in time. . They are kept closed until the river is high enough to allow them to be opened. It is the
level of the river which settles the question of opening. The only solution is the Rohri Hyderabad Canal.
~ Pérsonally I think from what I have read in the reports that the Sukkur Barrage is absolutely necessary.
8777. There is not much cotton grown in Upper Sind on the right bank. The Upper Sind districts of
which I have had experience, the Ghar and, Shikarpur Canals, had practically no cottan in them. There the
ohief crop is rice. The barrage would give those canals an carly water supply, and would certainly benefit
them.  Thero would be a chance of extending the cultivation of cotton when they get that supply if the culti-
vation of rice conld be made unprofitable. At present the rice grown under the Ghar and Shikarpar canals
is the best rice in Sind and therefore a very profitable crop and it would be very difficult to eradicate it

3778, A supply of water could not be given by pumping from the canals except in the case of one or two
of the larger canals. The Karachi canals distriet has got three large canals, the Baghar, Pinyari and Kalvi
canals, They carry an early supply and water could be lifted from them by pumping. The Baghar and Pinyari

- ‘canals are never closed at all.  They usually flow from somewhere about the middle of April Lut not at flow
irrigating level. The zamindars there -do a good deal of lift irrigation at present. Along the banks of
these canals it is usually sugarcane that is grown on lift. ~ The other lift irrigation is for bajra and juar in the
kharif. 'There is no cotton in the Karachi district at all. The cost of pump irrigation as compared with canal
irrigation has not been worked out.

3779. The Sukkar Barrage would undoubtedly have scme effect in improving the supply on the Jamrac
end the Eastern Nara. It is necessary to have the barrage from their point of view.

3780, (Mr. Henderson.) I have seen a little of the American cotton growing on the Jamrao. From what
I have heard about it, it secms that the Sindhi is rather nervous about it. He thinks that it entails more
labour and wants more trouble taken over it and that it is more susceptible to attacks of boll worm. VWhether
it is 20 or not, I do not know. This opinion may be due to the fuct that the karis are not particularly keen
on it. The hari is the man who férms opinion in Sind.  On the whole, there is a shortage of haris. - Much
difficulty is caused by one zamindar taking away another’s karis. In the Karachi distriet, it is a frequent
cceurrence, - The msn whese land is not favourably situated does not get a good crop because he is never
abls to keep his karis.  There are some remedies under the law if the haris go away. 1 do not know exactly
what they are but the zamindars can take the case to the Civil Courts.  There is no summary law.
' f

3781, As regards the yield of American cotton, I tried to get some figures from the southern districts o
the Jararao. . They say that the yields are {our to five Lalf maunds per acre but I fancy that that is an
underestimate.  I-have not heard anything about the premium obiained for the cotton, I there were a
big premium for American cotton over deshi, I do not know of any agricultural reason why American ectton
ghould not extend, provided, of course, that water were avilable in April and May. Not very much deshi
¢otton is sown on the Jamrao in April. I faney that the Punjabi would always sow it in April if he had
tho opportunity, The Sindhi might or might not as le is not used to it. - The reason given for sowing early i

" that the yield is better. The Punjabi thinks that cotton sown in April will not want water so late and thot
he will have his Iato water for wheat. T have seen watering given up to tke end of December, but not as late
B3 February.. It is quite likely that some cultivators put on water not for the sake of the cotton but for the
“sake of getting leaves for fodder for the cattle. - As to the best yield of cotton, I think I have heard of ten or
“eleven maunds in tho case of deshi.  That is the best that I have heard of. In my time, wheat cultivation
wasg golng up. - Buat that was fivo yearsago. When the Nara supply channel was closed for clearance, it went

© very low but if was gradually recovering. If the cultivators got a really good price for American cotton,
1 think they would extend its cultivation on the Jamrao, I sce no reason why its cultivation should, not
extend. : :

e 3782, T do not think that on soy inundation canal you can guarantee early water. If American cotton
7% gan be sown a8 late s May, then it can be grown on several of the inundation canals, The Fuleli used to be
. a perennial canal but it is not so now, except for a perennial trickle in its bed, I believe. It carries a certain
.-« amount of water which can be lifted in the cold weather but a3 for as an irrigating level is concerned, it is not
1. .. perennlal, : - :
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.. 8783. Ina normal year, Ishouldsay that American cotton could be sownon the Nasrat, Fuleli and
Mithrao. In the Lar.klmna district, I noticed cotton being sown in places where it was not grown before. I
have had no connection with Upper Sind for eight years,

3784, Much of the Karachi District is said to be waterlogged.  There are kuge arcas in the Sujawal Tuluk
on the left bank of the river which are absolutely waterlogged. The Leight above the sea level is about 21 ft.
The distance is about forty miles from the sea. The cultivators say that cotton can not be grown at all in
the Karachi-District and neither can wheat., I do not know why. I do not know whether this is mercly a
prejudice. I should think that there is scope for trial and for demonstration work, and ibat the Agricultural
Pepartxgent could be considerably extended.in Sind. Inthe Karachi District, the Agricultural Department
18 practically not known to exist. There is merely an annual cattle show which has nothing agricultural
about it. There is great scope for the cxpansion of the Agricultural Department in Sind gencrally, I
should say there is room for several more demonstration stations and for several more trained men to tour
about the country and give advice generally.

3785. The great advantage with rice in Larkhana is that it i3 quite a different rice from that grown in
other parts of Sind. The Larkhana rice is certainly the best rice in Sind. 1t is very well cultivated and gets
& much bigger price. The other rice—the red rice—is on a different level altogether. It is very inferior.
The kambar rice pays much better than red rice. As to whether there shiould be distinet tates for the
different varieties of rice, I should say that that is a question for the Revenue Department. I think that
well cultivated rice ought to be differentiated from broad-cast rice which is wasteful of waler. I am against
broadcast rice, except where nothing else can be grown, f.e., on kalur land.  Presumably it would have to be
allowed there. It might be feasible to grow rice in rotation, In Upper Sind, the Sindhi grows gram and
matar after rice.

3786. The intensity of cropping on the Jamrao is one-fifth in Lharif and one-cight in rabi. f tho watcr
were available in time, we would get a higher intensity. The Punjabi would ecrtainly execed that intensity
and_even does 5o on the Jamrao. The eanals when designed were presumably based on the intensity of
cultivation in Central Sind, The intensity is much higher in Upper Sind. I could not say whether wo should
be well advised to allow a higher intensity. o have been discussing that question. I do not think that the
Jamrao as designed can be a great success beeause its intensity was fixed so low. It would have been a greater
success if a higher intensity had been allowed for it. The Punjibi on the Jamrao works to a considerally
higher intensity than one-fifth or one-eighth and the Sindhi just about reaches it. Ihave no information
whether the yield on the Jamrao is going down or not. It is rather a dilficult question to decide what
intensity should be allowed. 1t is essential to hiave proper rotations but to give proper rotations the Jamrao
would have to be designed differently. In Sind as a whole I do not think it is ever likdy that the rabi
cultivation will exceed the kicrif, though it may possibly equal it. Under those conditions you would
always have to desizn for the kharif supply. One can always enlarge a canal but one bus to pay for it. It
would be feasible to enlarge the Jamrao but whether it would be a paying proposition is another question,
I do not think that there is much spare water now with the demands of the Mithrao as well. It is diffiendt
tosay why there was silting at the head. It was possibly due to the regulation not being properly attended
to. There is no absolute reason why it should occur. It is certainly preventible, The effeet of shutting
down for a considerable periods is to destroy the confidence of the zwmindars. °

i 3787. I do not think there is much good land left on the Jamrao to be given out but they are still viving
some to military pensioners. The Punjabli cultivator is better than the Sindhi. The aladgark is cc-r\t)ninl;
the man who does the best cultivation both fur cotton and whieat. 1e looks alter his land better throuchout
the year and make his water go further. e does not allow his land to lic fallow.  1ni some cases 1 havo scen
Sindhis benefiting by the example of the Punjabi when a Sindh' village is next to a Punjubi village. The
Sindbi does improve somewhat, But there are some pretty bad Punjabi zamindars on the Jamrao, Many
people say that the Punjabi is fulling to the level of the Sindhi instead of the Sindhi improving to the standard
of the Punjabi.

3788. Xalar in Sind is a very serious problem. The Sindhi usually says that land which shows traces of
kalar is fit for nothing but rice but I think he is wrong and that if tliese lands were properly ploughed and
tilled, they would be fit for wheat and cotton. I could not say whether Zdar affuets the texture of the land.
A trace of Lalar is nol detrimental to cultivation. There are excellent crops on land that shews traces of
kalar on-the Upper and Lower Jhelum. The land requires only careful treatment and may possibly at first
want more water.

3789, The “duty” in Sind is hound to be luswer than it is in the Punjab, The  Murif dutics wre not
unfavourable compared with those in the Punjalv. There is no proper rabi duty as the supply avilable is not
fully used owing to tho smallness of the rabi arca. ’ ' :

3700, (Mr. Roberts)) The cotton enltivation in the Punjab is very mueh better than that in Sind. |

“think the land is generally very much better prepared than I Lave scen it anywhere on the Jamrao,  There

is a great deal Iess weed and grass in the fiddds. The question of the intensity is what determines the size
of your channels: if you are going to allow a high intensity and the refation Letween the Karif and the rabi
area to be almost the same as at present then the canals would have to be designed (o earry a biguer Lharif
gupply. That would be very difficult to work in rebi.  The question of infensity of cultivation (l:prmh ou
the period at which the different crops want the water. I do not think it would be Lazardous to work on
the basis of 100 per cent as the minimum intensity— say two-thirds rabi and one-third Larif. It would Le
easier to work yout canal; but if the proportions were the other way round, it would be practically impossi-
blo to work it. There would not be any irrigational difficulty in increasing the intensity to 200 per cent
provided the supply were available in the river.

3791, In Sind, for an extension of the cultivation of American cotton, it is czsential that there should bo
& sufficient early supply available. The cultivator would prefer to sow cotton if he could get water as carly
as March and.April. 1 have szen cotton much affected by cold owing to late sowing. !

3192, (President.) The laziness of the Sindhi cultivator is his inkerent feature and it js probably partly
climatic. If there was a perennial water supply as there would be if the barrage were constructed, there ia
a possibility that that would stimulite the Sindhi cultivater to go in for more cultivation. The degres of
laziness of the Sindhi increases from Upper Sind down to the deltv. The worst Sindhi cultivators zxr; to be
found down in the delta. Tle cultivator in Upper Sind is not lazy but works bard. '

-
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B AP U . VI.—IrricATioN,

s <3793, (65) Expetiencé.-——l have served in the following districts, and my whole experiencein the Public
- “fo;'ks Department during my cight years® scrvice has been gained in Sind :—- ‘

.- Ghar Canals District.

‘Indus River Commission.

Eastern Nara District. -

Begari Canals District.

Hyderabad Canals Distriet.

Jamrao Canal District. ,

In the last mentioned district, I have been nearly three years, so that I proposed 1o confine my remarks
mainly to this period. I have no experience of canal assessment work. )

3794. {68) Watering of cotton.—The season for sowing cotton starts from the beginning of April in this
district, when zamindars plant arhar (spring) cotton, also American cotton. But as the water supply is not
s1fficient at that time, the sowings of Sindhi cotton generally start from the middle of May and continue
{ill the middle of June or even later.

(2) For cotton, a preliminary watering of about 14,500 cubic.fect==4 inches, is given to the land.
The first watering is given from thirty to forty days after sowing, and this is about 11,000 to 12,000 cubic feet
(3inches to 4 inches). The subsequent waterings are given at about ten to fourteen days’ intervals, varying
from 8,000 to 10,000 cubic fect (2 inches to 3 inches). The volume of water used and the intervals allowed to
elapse between suécessivo waterings of course depend on various causes, such as the nature and retentivity
of soil, temparature of the air, condition of ground (whether level or uneven) ete. Thecrop issaid
toroquire water a3 s500n as the plant begins tolook withered or * thirsty ™ and the soil near the roots
becomes dry.. In all, about cight to ten waterings are given on well-managed land and ten to twelve
.waterings where less care is taken, but this also depends on the soil and rainfalls.

{3) On the whole, Sindhi cultivators are inclined to overwater their cotton crops. The Punjabi is moge
careful and economical. - He also levels and prepares his land better than.the Sindhi.

3705. (87) Cotton versus wheat.—On the Jamrao Canal, cultivators prefer cotton to wheat. The reason
for thig is that cotton fctches a higher price and iy a more paying crop. It requires more care and trouble
and the expenses for weeding are also much heavier, about Rs. 15 or more per acre, depending on the lalour
available, ~ Itis not very suitable for kalar land, for which wheatis better adapted. But it is @ kharif crop

-and the Sindhi cultivator miist have & kharif crop to keep him employed. Being used to inundation
eanals, he is not accustomed to cxtensive rabi cultivation like his Punjabi fellow-cultivator. The other
kharif crops which he might sow aro juar and bajra, but these arc not so paying as cotton, particularly just
now when the rato of the latter is so high. The result iz that the Sindhi cultivator goes in for colton
cultivation. Tho Punjabi likes wheat, as it forms his staple food, and he brings Lis idcas from the Panjab
where itis estensively cultivated. On the other hand, the rebi supply on the Jamrao, due to the vagarics
of the Indus, is subject to fluctuation, so that there is always the risk of a deficient water-supply, which also
prevents zamindars from sowing wheat on a larger scale.

3796. (68) Fluctuations in: river supplies and their effects.—The river is at its lowest during
Dacember, January, and February and the beginning of March. By the middle of March it begins to rise
slowly, and by the end of March or beginning of April it steadily inercases till the middle of August, when its
maximum is reached. It then commences to fall rapidly till the middle or end of October, after which the
fall is moro gradual till the end of December, when it reaches its minimum,

(2) The diagram attached {Annexure L* shows 1ydrographs of the River Tndus for Bukkur and Kotul
for varying periods extending over the last seveuty years, and these clearly show the behaviour of the river
Generally speaking it may be taken thaf the rise is gradual and the fall sudden.

(3) The effeet of this is that cultivators on inundation canals prefer to do rice, juar and bajra instead of
cotton, the reazon being that they cannot rely on a full supply of water for the period necessary for the require-
ments of the cotion plant, extending over eight months, about.

(4) Onthe Jamrao Canal, an early rise in the river atfects the cotton arew and increases it-  Also, an ecarly
snd sudden fall atfects the wheat ares and deereases it. Being o perennial canal, it is not so dependent on the
fluctuations of 'the river as inundation canals. )

3707, (68) Wells and tube-wells.—There are practicatly no wells used for irrigation of crops in the
Janrao Canal Distriet.  They are only used for drinking purposes and for gardens, and are insignificant in
number. It would not be worth while taking steps to extend irrigation on wells in this tract, as it bas
a perenuial supply from the Jamrao Canal. .

“(2) I have no experience of tube-wells. There is no scope for them in this district.
. 8798. (70} Sultability of existing waler rates~—Spesking for the Jamrao Canals District, T am
of opinion that the existing assessment, which includes water-rates charged for cotton, is low. Cotton requires
much more water than dajra, and it is & more paying crop. In my opinion, the rate should be increazed.
1f, however, Government decide to extend the cultivation of long-staple cotton, it would not perhaps be advis.
‘able to inerease the rate till the long-stapled variety has estaliished its popularity and zamindars have begun
1o take to it readily. The rate may be raised three or four years after a proper start has been made with this
" cotton and cultivators have fourd out from experience that it is a profitable crop.

® Toblished iu ecparate volume of waps and plass,
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3799. (71) Cropping and causes affecting it.—The average annual dirtribut'ox; f ivati
the Jamrao Canal for the last three years is approximately as follows :— ’ fon of cultivation on

Acres.
Culturable arca . . . . . . . . . . . . 776,000
Cotton area . . . . . . . . . . . 105 005
Rabi ] . . . . . . . . . . . . 100,000
Other Lharif . . . . . . . . . . . 63,000
' 270,000
The average area annually cultivated per 100 acres Liolding is ronghly as follows :—
Acres
Cotton . . . . . . - . . . . . . . 15

Rabi . . . . . . . . . . . . 12
Other Lharif . . . . . . . . . . . ) * 8

{2) These areas are affected by tho water-supply to the extent that a good supply would increase the area
under cotton and wheat and also fodder crops (vide the concluding pamqf:tph of my reply to qucs(ic;n, No (5'5)‘
The increased intensity of cultivation would have to be provided for by setting aside n suflicient ‘;rc-.l fnr
restorative erops, such as bersecm, and a more widespread adoption of scientific methods of cro .rot:ltio-n
and manuring. prom

(3) I have not put forward any proposals hitherto, Lut I would here state that the troubles arisine from
& precarious water-supply in Sind would be mitigated to a great extent, if not entirely overcome, by the cons-
truction of a barrage across the Indus at Sukkur. The fluctuations of the river and the (“.\'H({\'ﬂ}l“t"("’i‘ d\;(-
to late rises and carly fallz, so prejudical to any entension of the arca under cotton in Sind wouhl‘tnh;'n l.(:
obviated to a great extent by the advantages of being able to pond up water, The 1'v.~:ultin'v’ assured snpply
would give an increazed area even with the present intensity of population which shonld also Ewroaso with Ih}-
construction of new canals, and the advent of colonists, My remarks apply to canals in Nind vf(;ncmllv v

3300. (72) Adequacy of supplies to increase in area under cotton.—The Qupplv in the lmtu:is at ];r;*%nt
uncertain as stated above, and until cultivators ean he guaranteed an assured Su‘[)]l[\', no increase in the Qrm
under cotton can be expected.  The high price ruling at present might temypt them to sow more ('r)iton‘th'nll
they would otherwise do under normal conditions, but in such ousm‘thov know they are taking o risk ‘

3801, (78) Deshi vcrsus American cotton.—Cullivators prefer deski Lo American cotton for the fl')llowing
reasons :— '

N . . . .

(1) arerican cottonrequires to be planted early in the seasonin April or May when water is not obtain.
able in .mun’d;ltlon canals.  Iven on the Jamrao canal, which is perennial, the water-supply
at the time is low and rotations have to be enforeed.

2) An}cnga.n cotton is more susceptible to the ravages of boll-worm, frost and discage than the
indigenous variety; as it is more delicate,

(3} It requires more labour and trouble to cultivate American cotton. This is a very important
factor with the lazy Sindhi zamindars. g

Me, A B, Toans called and examined.

3802, (Mr. Ashion.) The Sukkur Barrage would improve the water-supply in the Jamrao: 14 wonld
give-carly water and a more assured supply.  The widening of the Nara as well as deepening it 1.m' vf.t have
the same effect. I do not think that it would be wize to depend only on tho Rohri Hv!cmlm?{ (';nnl%with‘om;
the barrage. To get a really satisfactory and assiured supply at all seacons for the oo C‘;n:xl' we must
have the barrage.  The barrage woull of course affect all the canals which are at prevent dmi”nwl, to (-rm.)‘(-
under the Rolri Hyderabad schenme in the same way,  Fhere is gome Lift land on the Jz”nn,“; ;.-hich is lu-’-'u;
gradually converted into flow land.  There i3 no well irrigution there except for gardens,  Just ronnd '1!:;.11—1;
Mirpurkhas there are a few petty zumindars who cultivate a fow acres of Lajra by means of well irriftmiioxi
but that is quite exceptional and it is chietly for garden purposes that well water is used, Cotton is fmwn
in the FEastern Nara district, where the conditions are the same as on the Jwurwo. The \mir-r' in t!'m»\"zm
i3 divided between the Jamrao and the Mithrao, When the supply is low, the Jamrao gots h\'()-ﬂ]ir(ll; 'nlm‘l
the Eastern Nara system onc-third of the water. Al that part would Le greatly impm'.:mI by the l>:1f'r:2ﬁ(‘
The Hyderabad Canals dizstrict is a very old district. I do not think there woulid Le much inerease of jrrization
there from the old canals but if some of the land were put under the Bohri Hyderahad Canal it-\" 'rml;l‘lm :\ﬂ::r-m]

3303. There iy danger of waterlozging on the Jamrao, They say that the tract has becarne mlnrh 'x;m.re.
malarious since the introduction of the perennial system owing  to waterlogeineg.  The well m;'uanvtvmcnu
show that the subsoil water level has risen.  In December 1916, the water had risen in FC\'(~nt('l:n”\\‘u”:; am‘]
fallen in eight since May, 1916. InMay 1917, the water had ricen in six wells and fallen in 23 it-'inm'
December, 1916, but that was due to the fact the Jamrao was closed for 25 months,  The snb-soil w::'m-x; h'i;
risen appreciably since the construction of the canal.  Mirpurkhas is 45 miles from Hyderabad uh:l nhou\‘: l;;‘.)
miles from Karachi. Tt is about fifty feet above sen level. The depth of the sub.coil wiater is about, twol'\'o
to fiftcen feet.  There are no tracts on the canal which are absolutely waterlozeml, i, in which wqtr; i
only four to five feet below the lavel of the surface. i o ' ) e

3304, T consider that an assured supply would mean an inerezse in the are under cotton and wheat and
also fodder crops, With the present discharge in the canal and an carly sapply in April, or May the ‘mt‘ton
area woukd go up and then when the river drops suddenly in ,\ﬁtrptcmbc; and ()Z-tr)!n:r, if you cou]«'l m/:Lin(-Lin
a good supply in the canal, the rebi arca would go up. '

33805, 1 think the rates could Le ralsed now except for the un=ettled state of the country. I think {hat
the rate for cotton is too low and that with an assured water-supply it could be raized. The azsesement f:;r
cotton is s 4, Rz 312 and R« 3-6 per acre for first, second and third groupa,  That is the ra.t.rs fr}r flow
irrigation : for lift it is ten anmas less It i3 a consolidated rate and there is no separate waterrate, I put

A
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" ina statemeut (Annexure t):sh_éwing the rates of asscssment in the Jamrao tract. The Punjab rate of assess-

ment, i.e.,’land revenue and water-rate consolidated is about Rs. 8 on an average. I do not think that the

- .- Sindhi could pay as high as the Punjabi, at any rate not at once.  Given the same conditions of water-supply,
- the rate in Sind might be worked up to much more than it is at present but I think that Rs. 8 would be too
“=: high to expect. " We have got better land here than in the Punjab, but lIabour is very much more difficult

to secure and we have not got the rainfall they have in the Punjab. The question of pressure on the soil also
edmes in.”; Tho smaller the holding, the more a man has to work, -

T7 3806, (Afr. Henderson.) 1 have scen American cotton growing on the Daulatpur Minor. The land was

~'yiven ont on the special conditions that the zamindars should grow American cotton. When I came to the
" Jamrao in' 19135, it was growing thero but it did not do very well that year because the Minor had to be cleared
: of silt and they got water late, . I think Amorican cotton should do very well in Sind. I have scen some grow-

ing on the seed farm.. What I saw was quite vigorous and healthy. On the Daulatpur Minor, it was sown

- earlier than deshi. There is nothing against its sproading very largoly, if it gets a good price and a good
© . .morket. A good priceis the main thing and that it has not had in the past. Asan -agricultural
.. proposition, it is quite safe. . I have not seen any American cotton on other inundation canals,

*.3807. The Jamrao was closed in 1911 during March and April in connexion with the remodelling scheme ;
it was aldo closed last year for 2} months from 15th March to 25th May for the removal of silt deposit in the
first twelve miles. That leads to lack of confidence on the part of the zamindars. The zamindars are used to

‘clearances. Thev have experience of them on inundation canals but they are used to cold weather

o clearances. Minors can be cleared withoub much inconvenience. The clearance is usually done in the
- adawa (spring) season between rabi and Lharif when there is very little cultivation, It might have the effect

of preventing cold weather fodder crops being grown but I do not think that a very serious matter. The

7+ msin’ reason for insecurity is the precarious supply in the Nara. There is a feeling among the Jamrao
-+ zamindars that the supply in the Nara is not to bo relied upon. There is considerable difficulty in some years

with labour ; that i3 one of the chief problems. First of all, there is the difficulty with the haris. In a

7 ‘year of heavy rainfall like 1917, the labourers that come from the desort—the Tharis—immediately return

to the desert to do- cultivation there aftertherainfall and there is very little outside labourer left here
to' carry out the weeding operations.  Malavia is also very prevalent after hcavy rains and this

.7 incapacitates the. Iabourers. It is not very “common for the zamindar to take away the haris of
:-another zamindar,” Tho zamindar think that the giving of advances to their karis is a very bad system

because the Aaris go off with the advancesand they cannot get them back without going to court

" 'and that is very troublesome. If the Rari goes off to a Native State such as Marwar then nothing

canbodone. This year wasavery exceptional year. The price of labour for picking and for hoeing
went up ; in some cases the zamindars paid Re. 15 per acre for hoeing. That was for two operations. That

_is abnormally high as ordinarily the charge is about 134. 6 to Rs. 8 for twe hoeings. This year has been a very

bad year for cotton owing to the damage to the crops by heavy rain :thers was alsofrost at the end of

- December which did alot of damage. So the average outturn this year is very bad, and is only about two

-maunds an acre, -Some of the zamindars sold their cotton early at about Rs. 12 a maund ; those persons

., - who relied upon a certain outturn and sold their crop in advance lost very heavily, as they had to make
.7 up the difference at the rate of Rs. 19 i, they had to pay the difference of Rs. 7 out of their own

“pocket, That ruined soveral zamindirs. Thero are some zamindars on the Jamrao who arc not very

+ well off whilst there are others who are doing quite well,

=

3808, I do not think that the yields on the Jamrao are going down: they are about stationary. Under
the present system of cultivation without proper rotation of crops or systematic farming and also with an

_uncertain supply, one-fifth in tharif and onc-eighth in rabi are quite good figures for intensity. In some

cases, where you find small Punjabi abalgarsjowning 32 acres of land and two bullocks, although they only
get water for one-fifth and one-eighth, they do more than that in practice. It may be possible that they some-
times do get more water. It is impossible to give more water than the allowance of one-fifth for kharif and
one-eighth for rabi, * On the proposed Rohri Hyderabad Canal, Ishould give one-third in Lharif and one-fourth
in rabe. . :

3809. I know the gencral character of the Tand in Upper Sind and think the soil is better than that on
the Jamrao, Ihave scen bosi wheat in Upper Sind, i.e., wheat grown on inundation eanals by giving the land

; one watering at the end of the inundation after which it is ploughed and drilled. Sailabi wheat does very
.well. You could not grow bosi wheat on the Jamrao as the land is of a different texture. That is of course
" & very important factor a3 regards the new canal, I think that there should be a thorough soil survey by a

botanist or agricultural chemist. .

-3810. The Nara supply used to be'silted by the floods from Ghotki; now a flood diversion bund has
been built near Rohri and these Goods are diverted. - The Narasupply channel wassilted up one year (1009)
and that gave trouble and the Jamrao could not zot any rahi water then.  There were floods in 1907, 1908

; -+ - and 1909, The Jamrao gets water direct from tho Nara, - When the river drops in September and October, the

“discharge coming in at the Nara head is sometimes less than the discharge at Jamrao head, 100 miles
lower. Thisis due to thoe fact that numerous sangs or jhils take off from the Nara. These get filled up
ut the time of the inundation and in the cold weather the water flows back into the Nara. This gives
“assistance fu the redi seazor. They are not to be relied on,

3811. Lift landis gradually being turned into flow land on the Jamrao, There are some lands which are
called flow lands bat which are aided by lift. © There i3 a specin] rate of assessment for them., Even in

" some of the Sindhi villages which are commanded by flow, the people regularly lift water. They have to get
“«“permission fo erect Persian wheels but if the lanl can get ilow water it i3 refused. Many zamindars

make their water courses very deep when they clear them and gradually convert flow into lift. They

4 - know that by digging deep they can get more water into their channels. The Sindhi Aari has no objection

to lifting water becanse ho gets two-thirds share of the crop instead of a half.  Another reason why [ift is
preferred to flaw is that if & man has a very small area, his turn in the rotation might te for two or three

- hours ouly and might corue ab an inconvenient time, for him.  He thinks two or three hours flow does not

.give him sufficient water lor his requirements and so he prefers to irrigate his ficld by a Persian wheel and

“27 to work it for the whole week,

2= 3812, The sail round about the south of the Jamrao and the Eastern Narais good. I have never considered

the possiblity of cotton growing there.  There are huge areas of desert land.  There is some cultivation, A
- certain amount of Larani Jand is cultivated if there iz any rain. The possibilities of irrigating the desert
: ¢ountry gere once considered; I believe, but' the scheme was abandoned as impracticable,

in A

)
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3813. I served in the Begari Canals district in 1013. As regards the possiblity of cotton growing in that
part of the country, it is simply a matter of demonstration and water, I think, chiefly water. The land is very
good land and they get excellent crops of juar, as high asaman on a horse. I have seen as good on the Jamrao.

3814. I am in favour of considerably strengthening the Agricultural Department, and consider that
more demonstration farms are nceded. There is a vernacular school at Mirpurkhas for the sons of zamindars
nd more of these schools would be a good thing.

3815. I have not made any actual enperiments in regard to duty on the lands of different ¢lasses of zanin-
dars, but from general observation, I should say that the Punjabi is a better cultivator than the Sindhi. The
Punjabi abadgar with two blocks of land will cultivate fifty per cent of it. Two blocks would be 32 acres. They
<annot live on less than sixteen acres. So they actually cultivate fifty per cent. They have not been getting
-any greater discharge than the Sindhi does and yet their cultivation is better. I have already said that the

" first result of an increase in water-supply would be an increase in wheat and cotton, but I would not say

-that this would go on so until you got o hundred per cent intensity of cultivation. There would be a limif to
the intensity that would be reached. The labour problem has to be considered and that is mostimportant. If
they got more water, it would not necessarily mean that they would utilise it. It would probably mean that

" they would over-water their crops. The figure of 35 per cent per annum in my written evidence arrived

atasthe average of three years. 33 per cent is the percentageof the cultivable area annually cultivated.
This corresponds very roughly with the permissible area in the Jamrao, as water is given on the assumption
that the whole area of a man’s holding should be cultivated in three years. The question of labour is not
simply a question of money. DBut the difficulty is to get the labour. The zamindars are quite willing to pay
for it. When there is no rainfall, there is famine in the desert and they can get coolies at four annas a day.
At present, they are willing to pay six annas and they can not get the men. Personally, I am not in favour
of high intensity of cultivation because there might be trouble from waterlogging, If the intensity were
as high as one hundred per cent. I think the country would get waterlogged. Water within five or six feet
Hrom the surface I consider waterlogging. Besides water logaing there would De the difficulty of crop rotation
and manures. Manureisa very important factor but it is very difficult to get natural manurein Sind. I think
4t would take a few generations toinstil the idea of restorative crops into the minds of the cultivators. DBerscem
is becoming popular amongst some people hut more, I think, for the purpose of fodder than as a restorative

- erop. The question of growing crops which are easier and cheaper to grow, e.g. wheat, is one of education.

-Cotton is preferred to wheat but the cost of weeding cotton is very high, It would be very greatly reduced
4if cotton were sown in lines and interculture were rendered casy. At present weeding is done by hand.

3816, I do not know exactly when the condition that the lands in Daulatpur Minor should grow nothing
but cotton was imposed. When I came to the Jamrao in 1913, it was in force but it has been removed. L
anderstand it has been temporarily removed owing to the war. The restriction was imposed to stimulato
the cultivation of Egyptian cotton. This did not prove =a success and American cotton was adopted. No
special powers were given to the Agricultural Department to carry this out.

3317. The minors are periodically eleared because they get choked. They arc cleared about once in
three years. The zamindar on a particular minor has learnt by experience that every third year he may
have his minor closed for silt clearance. What happens to the rest of the canalis a detail. Sofaras he i9
concerned, the minor is closed. I think clearances could be so arranged that they would not disorganise
the cultivation of cotton on the minor, :

3818. (Mr. Askhton.) These minors are closed for silt clearance about March and April.  If they were

closed in January it would interfere with the rabi supply. The closures last from three weeks to five. They
.are not very lengthy. .

AXNEXURE.

Statement show!ng assessment rates on the Jamrao Canal,

_ lst group. ' 2nd group. | 3rd group.
23, A, P. i Rs. A, r, 'Rs. A. P,

Gardens . - . . . . . . . . . . 1
Rice  « o+ e e e e, 1400‘; 312 0 36 0

Cotton Flow . . . . . . . . . . . ) :
Cotton Lift.. . . . . . . . . . . . 360 3 20 214 0
Do. aided by flow - 312 0 3 8 0 } 2 0
-Other Flow . . . . 21t 0 214 0
Do. Lift.. . . . . ... 210 0 2§ 0 28 0
Do. aidedbyFlow . . ., ., . . . 213 0 211 0 210
“Rabi Flow . 312 0 3 8 0 32 0
“Rabi Lift 3 4 0 } 212 0

Do. sided by Flow .« . . 380 3849

Barani . . . . . 1 00 ‘ 1 0 0 1 00
‘Haris and Grass 012 0 f 012 0 012 o

Noti :—The gronping of rates varies according the quality of soil and distance from market.
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o TTU L Wrilten statement.

3819 : E&perfefzw.;i"iﬁw'for four years on the Jamrao Canal in Sind and have been 61 - years on canal

¢ in the Bombay Deccan. .I understand evidence is only required in connexion with Sind.

43820, Attitude of the Indian cultivators towards new crops.—The Indian cultivator will, in my opinion, take

o V'up' any new crop, provided he is convinced that he get an appreciably better return. Having been caught
* 8o often -by - believing statements too readily, he iz now shy about taking up new ideas. He distrusts

experiments ' carried: out under ideal conditions. To win his confidence he must see men he knows making a

" success of a néw venture, 'Therefore what is required is, in my opinion, - not to try to get a large area of a new

e crop planted the first year, but to select a few of the best cultivators to take it up the first year; and to give

- them assistance and advice. If they make a success of it, others will soon follow. If, on the contrary,

careless cultivators take it up in the first instance, many will fail through ignorance, carelessness, etc.,

‘“and’ the schéme may get a serious set back. Ihave secen both methods tried, and have seen the marked
; guccess of the former, and the uniform unsatisfactoriness of the latter,

oo

SE 0 3821 Cultivation tn Sind.—In Sind, irrigation is mostly on inundation canals, dependent for water on
.. the height of the River Indus. - On the Jamrao, the supply is perennial. “For the most part planting is, there-
.. /fore, dependent on the rise of the river which iz normally gradual. Planting, therefore, does not commence

* till the middle of June, and even on the Jamrao planting begins late, from the beginning of June., The reason

for this on the old canals is that even when the river does rise earlier, it may fall again. They naturally make
arrangements for normal years, and even when conditions are such as to enable them to plant a larger area

" - at an earlier date they are not prepared for it. This custom is dying hard even on the Jamrao, though a small

area {10,000 acres out of a total of about 150,000) of early cotton (arkari) is planted in April. I know of no
reason why plantation should not be done much earlier on perennial canals, ’
(2) On the old canals, except on those on which rice is the main crop, country cotton is the chief crop,

i _éhd there is no rabi wheat.  The rates do not therefore affect the case. On the Jamrao the water, except

in a few bad years, has been ample for both kharif and radd arcas. Those two or three bad years unfortu-
nately gave the rali area a serious set back, because the irrigator lost confidence. With a continuance of a
good 7abi supply, the area will steadily increase till the kkarif and rabi areas are about the same. At this
point difficulties may arise at the period of overlapping in October—December. This will probaly be overcome
to a considerable extent by earlier plantation or possibly by the adoption of a variety which matures earlier
as, I understand, is the ease with American cotton. The irrigators will also, I think, find that less frequent
irrigation will make little difference to their cotton, and that it will pay them better to utilise the available
supply for rabi crops rather than to continue {o water the cotton to get the last few small pickings.

L 0822, Assessment work.—In the Decean, the Irrigation Department do the whole of the assessment

.- “work except-collection of the money. In Sind, the Revenue Dpartment do the whole work. On a perennial

canal in Sind, wiz, the Jumrao, assessment work should, T consider, be done by the Irrigation Department.

The work ‘is far and away easier in Sind than in the Deccan where we have aleady made a complete
- guceess- ‘of ‘the work and I fail to see why the Revenue Department should maintain a staff for work, which

could be very easily done and with much fuller supervision by the irrigation staff.
3823, (86) Watering ‘of coiton.—Cotton is watered from about the middle of June till the fall of the

©*river and on the Jamrao till up to end of January.  They like a minimum of ten waterings at ten days’ intervals,
~..which is, I believe, in cxcess of actual necessity. Experiments for depths of waterings have been carried out

-for several years as set forth in the annual reports, from which it would appear that the average depth of water-

- 'ing’ hitherto js about 4} inches (3 inches—&6 inches).

(2) As already set forth, rabi irrigation has not yet reached the point at which it would clash with the

- water requirements of cotton, and the latter still holds first place.

3824, (69) Wells and tube-wells.—Wells are not used for irrigation on the Jamrao and their use is

-2 not, in. my opinion, practical politics. . .
S 103825, (70) Suitability of existing ‘water rates.—Cotton rates are certainly not tco high, and are
" considerably lower than in the Punjab. .
§00ET 13826, (T2) Adeguacy of supplies fo increase in area under cotton.—I do- not consider that aconsi-
%" derable increase in the area of cotton is possible with the present water-supply unless methods or varieties

“7 are changed. ’As already stated, I believe fewer waterings would suffice, but this needs careful experiment

" ~and even then the irrigators have to be convinced.

3827, (74) Effect of canal rogulations.—I know of no canal regulations which would create difficulties in

' - regard to the irrigation of American cotton.

o o = Mr. C. C. Isxcris called and examined.
. 3828, (Mr. Askhion.) I have spent four years in Sind:  They were the first years of my service from 1006

-~ to 1910.” My whole time in Sind was spent on the Jamrao and I was not on any of the inundation

.canals.” The supply on the Jamrao Canal did not fall short in the month of April. During the month of

17 May~ there was very little cultivation although there was water. During the months of April and May,
77 the water-supply would have been sufficient for further extension of crops. There was trouble from
<. silt when I'was there. The canal silted up towards the end of the bharif season; but tended to clear itself

during “ the cold - weather, - Although st has been entering the Jamrao since it was opened, it only
commenced to give serious trouble the last two years I was there, when large quantities of silt poured
down the Nara and into the canal owing to heavy floods breaking into the Nara Supply Channel.

3829, 'The supply on the Nara depends on the rise and fall of the river Indus.  In the rabi scason the supél y

* partially failed in some years. I do not know wheather it is intended to include the Jamrao in the Sukkur

" Barrage Scheme.  If it were included, the capal weuld obtain a much more regular supply which would cause
a large increase in the area of rabi creps.  The necessity of having the barrage is even greater in the.case of
the Esstern Nara. " The heading up due to the barrage would riet affect the inundation canals to any great

“extent.” All the canals that take off immediately above the barrage would be greatly benefited, a3 they would
<+ get a supply eatlier in the seasou, At preent they do not get a supply until the 15th of June.

IR
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3830. There is no well irrigation on the Jamrao. During my time two-thirds of the kharif crop was cotton,
Cotton was the favourite crop. The irrigators used far too much water.

3831. (Mr. Roberts.) The closing of the Jamrao for silt clearance began in 1909, We closed the distri-
butaries occassionally for trimming slopes and remodelling sections ; but only one or two distributaries were
closed at the time. -This gave little trouble. I do not think that it would affect the cultivators' confidence
in cotton. I noticed a distinct tendency to plant cotton earlier. About 40,000 acres of cotton were planted
on the Jamrao by the 15th of June.

3832, I was not in Sind when American cotton was introduced. I was there, however, when Egyptian
cotton was tried. The area was small and I do not remember any difficulties in regard to giving carly water
for sowing. There may have been some difficulty because the patches were isolated. 1 know of 10 reason

 why difficulties should oceur.

3833. (Mr. Ashton.) As regards canals in the Daccan there is very little irrigated cotton in the area under
my charge. I do not think that the irrigation of cotton is ever likely to come in to any extent on our canals.
Juar and cotton cannot be grown together. The maximum demand for water is in October and if the
cultivators grew cotton they could not grow juar, which they want both for fodder and grain. This is because
the canals would not be big enough to give the requisite maximum discharge. Even as it iz, the maximum
discharge exceeds the average by fifty per cent. Therefore, unless we had bigger canals, we could not
irrigate cotton. There is no real demand for the irrigation of eotton on these canals. In the few cases
where they do irrigate it, they take far too much water. Where they only require one watering, they usually
take three or four and destroy their crop. There is only one type of cotton grown and that is warads,

Mr. F. St. J. GEBBIE, Chief Engineer for Irrigation, Public Works Department, Bombay.

ExsMINED AT BoMpay, FEBRUARY IsT, 1018,
Written statemend,

VI.—IRRIGATION.

3834. (65) Experience.~I have been connected with irrigation canals from the middle of 1893 to the
present time. Out of this period, I spent 21} years continuously in charge of canals in Sind and the remarks
which follow refer entirely to Sind. I have had no experience of irrigation assessment work as this is done
by the Revenue Department. )

3833. (66) Watering of cotton.—On inundation canals, cotton is sown about the beginning of June,
or as soon after as the river rises sufficiently high for the canals to flow. In normal years, inundation canals
cease to flow about the end of September. The cultivators want water once in every ten or fifteen days, the
period varying with the quality of the soil and on the prevalence of hot winds. The average number of water-
ings on inundation canals may be taken as ten and the volume of water per acre from 10,000 to 12,000
cubic feect. These figures are for flow cultivation; on lift land, the number of waterings and the volume
of water used are somewhat Icss. On the Jamrao Canal, which is perennial, nearly the whole area under
cotton is watered till the end of October, and I have known cotton watered up to the énd of January but
this is exceptional. i

3836. (67) Cotton versus wheat.—Tn Sind the cultivation of cotton or wheat is not a question of preference
but one of necessity, because, except the Jamrao, the Mithrao and one or two other canals, nono tlow
in'the cold weather and wheat can therefore not be grown on them. It is rice, not wheat which competes
for preference with cotton. In normal times, given a fairly reliable flow supply of water, the average Sindhi
cultivator would almost always grow rice in preference to cotton or any other crop. The reason for this
is that it appeals to the Sindhi’s nature and habits, It is an extremely easy crop to grow, it is subject to’
very few diseases, itis not touched by locusts or to any great extent by birds, it requires no weeding and
the same plot of land can be put under rice .year after year without the use of manure, In fa_;:t, if
the water-supply docs not fail the cultivator is certain of an average erop with the winimum amount
of labour.

(3837. (68) Fluctuations in river supplies and their effects.—Normally, the river riscs gradually in
April and May, and for a successful season, should attain its maximum height about the middle of Au'gust.
The * fair irrigating level,” thirteen feet on Bukkur gauge, should be maintained till about the third week
in September. The river begins to fall about the end of September and the fall is also gradual, but much more
rapid than the rise. It has not been my experience that a delay of a week or two in the rise of the river
has any effect on the cultivators’ preference fur a particular crop but a greater delay than this undoublc«l]y
has, and in such a case the cultivators would substitute bajra or juar for cotton because these crops come to
maturity much sooner than cotton and require considerably less water,

3838. (69) Wells and tube-wells.—Yor all practical purposes, wells in Sind exist only to supply drinking
water. There is some cultivation on wells, but the arca i3 quite negligible compared to the total arca cultivated,
Sometimes rice seedlings are sown and garden erops are raised on well water, but I lave never seen cotton

- grown on  well irrigation. I do not think well irrigation could Le extended to any apprceiable extent,

I-‘Z.ven if the initial and recurring cxpendit'ufe on well cultivation were very much less than they are, the
Sindhi_cultivator makes such an casy living from canal irrigation that he would never adopt the much more
expensive and troublesome well irrigation. :

(2) 1 have no experience of tube-wells except for supplying drinking water.

3830 (70) Suitability of existing water-rates.—Even under existing conditions, I eonsider that the
assessment on eotton is low. It is Jess than half the rate charged in the Punjab and this in spite of the
fact' that Sind cotton is much nearer Karachi, the port of export. Taking Lyallpur as the centre of the
Punjab cotton growing districts and Shahdadpur of the Sind ares, it costs about efght. annas per maund more
to carry Punjab cotton to Karachi than Sind cotton. ’ '

» 35840. (V1) Cropping and causes afecting it.—I regret I am unalle to give any estimate of the averagn
area of each erop grown on a holding of 100 acres, The Sindhi does not trouble very wueh about fodder crurr:s
and bis 1dcas of rotations of crops arc elementary. .

A
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; 3841(72)Aﬂeuuacy of sﬁbplies,tdj increasé in area.—I consider that . a Eonsiderabiy Iarger area of
"+ cotton could be” grown on the volume of . water actually discharged by Sind canals if this water were under -

-7+ control but, under existing conditions, I do not think the area under cotton could be increased to any great

“extent.” In order to extend the area under cotton we must be able to guarantee water not later than the middle
“of Juns and we cannot do this with inundation canals. I L ‘ .

. *3842.(78) Deshi versus American ¢otton.—Cultivators ‘do prefer deshi to American or any other
exotic cotton. " The Sindhi cultivator is very conservative, and the experiments so far made have not

convinced him that it will be to his advantage to substitute any other kind of cotton for the one he under-

“<stands, ' T admit the experiments have been severely haudicapped by the unreliable nature of the water-

“sapply over the greater part of the cotton growing area.

3843. (74) Effect of canal regulations,—Canal regulations create no difficulties in regard to the irri-

i “’gation of American cotton. It is the snundation system of canals which causes the difficulty.

- ¢

_Mr. F. St. J. GEBBIE called and examined.

iR 3844 {Mr. Aé:?&on-.) The only way of securing an early and  late supply of water in Sind is by controlling
- the Indus,i.e., by constructing barrages. The present inundation system of canals might be considerably

improved but even then an early and a late supply would not be assured nor would the supply be a reliable

- one..  Improvements in inundation canals would mainly facilitate the distribution of water during the short

period these canals flow and might mean an earlier supply at the tails of the canals but the water level over

* the greater part of the country would not be raised. - The supply in the Jamrao is only a little better thanin
-~ ~the inundation canals because the Jamrao takes off the Nara 130 miles from its head. There is & weir across

““the Nara at the point the Jamrao takes off which controls the supply there, but there is no means of controlling

""" the level of the Indus at Rohri, the point of off-take of the Nara. L
... 3845, Bilt troubles on the Jamrao are not increasing. We do get water, but not enough in March and
-October and, even for the Jamrao, a barrage is necessary to secure a regular and reliable supply.

“<ls, 8846, Thereis a scheme to control the Indus below the Fuleli and it has been suggested that if the Sukkur

iy “Barrage is built, we should build another at Jhirak, about thirty miles below the head of the Fuleli, where

. ‘there is rock on the sides of the river. - . )
753847, Thewater rates we have takenin the estimates for the Barrage Scheme are not a very great enhance-

e * ment on the present water-rates. I forget the exact figures, but the all-round rate is about 43 rupees per acre,

‘On the Jamrao, cotton already pays Rs. 4 and in Larkana rice pays Rs. 6. These rates are . congolidated,

© {.e., they include both land revenue and water-rate. I think most Revenue and Irrigation Officers in Sind
. are satisfied that rates could go very much higher. The Punjab assessment is nearly double that in Sind.
* I the Punjab scale of rates wero adopted in Sind, it would almost certainly make the Barrage Scheme a paying

one. . : .
" -'3548, We have not to close the Jamrao frequently owing to silt troubles. It was closed for clearance
last year, from the middle of March till the middle of June, for the first time since it was opened in November

71899, "In former years, the canal used to be closed for about six weeks, generally from the middle of April

till the end of May, but that was not for the purpose of clearing the main canal.  There was then little demand
for water in these months and the closure allowed masonry works to be inspected. I was on the Jamrao for

-+ twelve years, from 1895 till 1908, and the canal was not elosed during the last five years of that period. 'We

"+ "“used to do some silt clearance in the branch canals, but these canals are not closed for six weeks annually, to

my knowledge. The distributaries were sometimes closed, but that was not a regular matter at all.
3849. The figures‘in the Project Report of the Rohri Hyderabad Canal cannot be taken as final figures
for the culturable commanded area. InMr. Lucas’ reports, the gross area of unoccupied Government waste
- land on the three projects, viz., the Rohri Hyderabad, Eastern Nara und the Right Bank Canals was taken

.- at one nillion acres, The Commissioner in Sind has recently reported that this area is one million and eight

" hundred thousand acres, The difference in the unoccupied area is so great that one cannot assume the other

" .- figures are even approximately correct. There are special investigations now going on, but I doubt if the

-Officers on special duty will be able to give you accurate figures as they only started work on the 1st of January.
., .°3830. On the Leit Bank Canal, it is proposed to cultivate fifty per cent. of the culturable commanded
_area, and the all round duaty for rabi and kharif is taken at 73. The canal was designed entirely as a Lharif

| “-canal g0 not much attention was paid to rabi, but if rabi catches on, the duty will be very much higher. I
. ¢ have always maintained that the rabi area would equal the Lharif area in ten years, but Mr. Lucas would not

‘agree to this.  The approximate area estimated for kharif was 693,000 acres and for rabi 344,000 acres so that

e the proportion is practically two of Lharif to one of rabi.

7o - 3851, About fifty per cent. of the Liaif, at present, is cotton and in some cases it is more, so that I

o expect an area of about 396,000 acres under cotton. I think these figures are probably below the mark,
7. especially those for rabi ‘which could safely be doubled. = I think the estimate of 306,000 acresis absolutely

5 -“safe for cotton. 5 Other Lharif crops would go down considerably and cotton wounld increase correspond-

ingly because, given' an assured supply of water in the Lkarif season and the cultivation of rice being

.-+ probibited, the Sindhi will always grow cotton in preference to any other crop in the Rohri Hyderabad

= 3

“;. - Mr. Lucas and Dr. Summers and they were based on assumption. . The figures 73 is the duty for the whole
i~ year per cusec for the whale canal. - With that duty the intensity at'the end of ten years was assumed to be

. Canal tract.
3832. (3r. Roberts.} 1 do not think there is any probability of the Indus changing its course at Sukkur

" - and it has never done so within historical times. It does change its course frequently at other places and

+ T have myself seen it shift eight miles in & few hours ; but never at Sukkur.

L.:voh: 3833, Cotton is irrigated late in Sind and I have scen actual irrigation going on till the end of January,

* - but that {s unususl.” The rabi duty on the Jamrao is low because a large area of cotton is irrigated in rabi and
- this cotton is included in the Lhdrif area. ) :
.- 3854. If ample water were available, for certain, in March and April, cotton woa'd probably be sown

! earlier and there would then be little trouble from overlapping., - - -

“2 0. 3835, It is's {act that, owing to the milder winter in Sind, cotton continues. yielding for a longer time
““thun in the Punjab, and if watered at the proper time« frost is said not to injure it before the end of December.

- 3856. The principles on which the intensities on the canals were determined were worked out mostly by

. half, e, fifty per cent. My general viewis that taking a low duty and with improvements, we could
.iwork up to a fairly high intensity: L .

Bl
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3857. I do not think that the Sindhi cultivators will go in for exotic crops for a considerable number of
. years to come, but if wo found they were doing so, there would be no great difficulty in enlarging the canal
to meet the situation. It would be financially unsound to provide for too high an intensity to start with.
Assuming that we take an intensity of 100 and a duty of 73, we should have to construct a much larger canal
than with an intensity of fifty and the same duty, and the probability is that we should not work up to an
intensity of 100 for at least twenty or twenty-five years after the canal was opened. The intensity on the
Lower Chenab Canal has not yet reached 100 per cent though the canal has been working for 25 years and
the Punjabi is a far more enterprising cultivator than the Sindhi. I do not think there is any intention of
basing the intensity on such low figures as those for the Jamrao, but this question is to Le reconsidered when
we get the figures from the Officers on special duty who are working on thie matter and the design of the canal
, may have to be rcconsidered.
3838. The Baghar Canal is an old canal and is really one of the ancient mouths of the Indus. It has
a very high discharge which may go up to 6,000 cusces at the head and is gencrally over 4,000 cusecs, but it
is only the height of the inundation that the cultivators can get flow water. The idea was to make a modern
inundation canal to replice this old natural channelwhich isabout 119 mileslong while the new channcl
would have been under fifty. It was desighed as a purely rice canal witha duty of thirty at head and a
commanded area of roughly 300,000 acres, but the Commissioner in Sind condemued the roject and did
- not submit it to Government and nothing further is being done.  No cotton is grown in this tract at present,
but if the canal were improved and water could be given earlier, cotton might possibly then be grown.

3859. Dr. Summers took up the Eastern Delta Canal Project before the Rohri Hyderabad Canal Projeet
and when he got interested in the latter, he entirely dropped the former.  When the I2ohri Hyderabad Canal
Project was rejected by the Sceretary of State, Dr. Summers, who had then retired, wrote to the Secrctary
of State that the Delta Canal Project was a most promising one and that it should be taken up again! The
project was sent to me unofficially for report, but I had unfortunately to turn it down for the following reasons.
With the exception of a few acres of cotton at the head, the canal was to be a rice canal and Mr. Wright,
who prepared the original project, took the duty at head as forty, but when submitting the project to Govern-
ment, Dr, Summers increased this duty to fifty on the ground that this was a perfectly safe duty for arice
canil and he cut down the size and cost of the canal correspondingly. IHe also reduced most of the rates
in the estimates and finally showed that the return on the capital cost would be about cleven per cent.  When
Dr. Summers tock up the Rohri Hyderabad Canal Projcet, he changed his views regarding the safo duty
for rico and stoutly maintained that thirty was the absolutc maximum, but he appears to have overlooked
this change of view when he informed the Secretary of State that the Delta Canal Project was a most promising
onc. By merely substituting Dr. Summers’ final duty of thirty for his original fifty and by substituting the
Bohlri Hyderabad Canal rates for those in the original estimates, the anticipated return of about eleven per cent
was reduced to about one-half per cent. In addition, no provision Lad been made in the original project
estimates for the drainage of the tract and it is nof possible to drain it by gravitation. I have heard nothing
more about this project.

3860. It is desirable that there should be an agricultural and engincering survey in Sind and it may be
due to the fact that there has been no such survey that tle figures supplicd by the highest authorities in Xind
arc unrcliable. As regards the Rohiri ITyderabad Canal Project, we are trying to get such a survey done now.
Mr. Baker and Mr. Lans arc on special duty and they are to have a man from the Agricultural College in
Poona to work with them. This, however, is only for the area affected by tho Barrage Project, i.c., the Left
and Right Baok Canals and afterwards the Eastern Nara. I would recommend a similar arrangement for
the Baghar and Eastern Delta Canals, if they are taken up again,

3861. As to the possibility of pumping installations for the lands on the right bank of the Indus from
Lakbi southwards, the land is reported to be very good but it is much too high for flow irrigation and the
only possible way to irrigate it is by pumping. The tract is exactly opposite the best drshi cotton area in
Sind and there is no apparent reason why, given water, it should not be a good cotton growing district.
Something might be done and I understand the Commissioner is about {o have investigation carried out.

'3862. I only recently heard the name, for the first time, of the Agricultural Officer to bo associated with
the survey of the Rohri l{yderabad Canal. I believe he is an assistant professor of science and I do not think

" he bas any practical experience. The agricultural aspect is so important hat it is extremely necessary Lo

have an experienced and practical man on the survey, but there is no one available, at present, with the sieces-
sary qualificationts.

3863. I came into contact with the Agricultural Department a good deal during my service in Sind and,
in my opinion, it requires a very great deal of cxpansionif it is to do anything of practical valuc.
Confidence in it in regard to certain matters, such as the cultivation of Berseem, was growing.

38G4. Idonot think there are any reasons why American or Egyptian cotton should not Le CrOWI S1CCCss
fully in Sind, provided the water-supply is assured and the crop is cultivated properly. I do not think the
Yaziness of the Sindhi cultivator would be a stumbling block, but to get good results you musi start
cautiously and gradually and select the right men.

3863, The character of the soil in Sind and in the Punjal seems to me to be practically the same. I
was impressed by the cultivation in the Punjab, It is cleaner than in Sind. .

’

3866, (Mr. Wadia.) The cost of the Sukkur Barrage Project, as reported to the Government of India, .

was two crores and fifty lakhs. That was for a site above the gorge, but our rough cstimates for a site below*
the gorge are considerably less than that. It isa different type of barrage entirely, This estimate is for the
barrage alone.  The rough estimated cost of the canals i3 40 crores and the total cost of the proposals would
therefore be about 7:19 crores.

3807, In order thata work may be classed as productive, there must Le grood reason to believe that the
revenue derived from it will, in the case of an irrigation project within ten years, after the probable date of
its completion, repay the annual interest calenlated at four per cent., on the capital invested.  On the original
eatimates, the return was just over four per eent bhut this was based practically on the present rates of aseoss-
ment, If thg rates were raised to the level of those in the Punjab I do not think tlere would be any question
as to the Project being productive.  Evenif the work cannot be classed as productive, it is still necessary for
the progress and advancement of Sind that it should be built. If it paid not more than one per cent., it would
be worth corxstructir'zg - Look at the extra money it would bring in to the railways and the increaced progs
perity of the people in the way of cattle, shecp, ete.  The return from a eansl is not the woney oblainced from
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: selhng water alone there are a dozen other ways of gettmg money ba,ck again, I beheve the raxlways in the

- Punjab Canal Colenies p:ud from the day they were, constructed. The barrane would certamly be valuable
-as an insurance mgn.sure. S

" 3868: If the developmcnt; of canals in the Punjab continaes, 1t, will certauﬂy effect the supp{y in the

.. Indus in Sind and I.am convinced it has already done so, . The inundation is beginning later and ending earlier

- than it used to 23 years ago.  We should submit our proposals to the Government of India as soon as pOsalble

% and, if they are nog a.ccepted then let the Pun;ab go'ahead with their developments, but I do not think the

-~ Punjabought to be allowed to build any more weirs till the question of the Sukkur Barrage is definitely settled.

=+ Dr. Sumniers said that the more water used in the Punjab, the better for Sind, but that remains to be proved.

"+ We have been taking dxscharges of the Indus at Mithankot for the past three years and it is too early yet

;. - to may whether Dr. Summers is right or not, but I can say definitely that for the last three cold weathers
: Sn sucession, we have been stea.dxly lo:ing as much as 30 000 cusecs from the Tndus between Sukkur and
Inthankot
= 3869, (Prcs;dent } Tberc is, as far as I know, no xmrra.bed cotton in the Presxdcncy except in md. 1
undcr~taud the agricultural people say cotfon cannot be u'nﬂated on black cotton soils.
© 3870, (Mr. Hodgkinson.) Mr. Arno Pearse’s statement that in order that a work may be classified as
e productxve, the return should be six to cxrrht per cent. is not correct. e may be including interest charges.

-
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