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_ g Bead the i’ollowmg letter frani W “'RQB.EHTSON Esq., a.r.A. c. S emntende t of
s * Government Farms, to C. A, LTON Es .’, Acting ; Blg]emtaxy tonﬂi)e

ARSI
‘_”‘Board of Revenue, dated Sydapet,-ﬁ?th éﬁlme 1878 No. 573 ey ey |
|

VE b a honor t té submit the follom fepm in aomplian with the 1nsbmc.

h@ns wnveyedin paragraph 15 15 of G. B, Nﬂ. 3,255, of the 16th of November last. el
2, The first experiments in sub-soil - d:am‘ages condueted by officers | ﬂfeﬂle " ek
f&yfia t Farm, were begunin 1873; the next was started in 1876 ‘and the last of ARG
them (whmh, tlmngh not eonducted on the fazm, were carried out in oloso pm:ﬂmny to S
it) were begun in 1876. Inall five experimental plots, measuring t‘ugether ;1 TR
‘lm’ ',,i‘m‘eendramedr Theﬁe‘plotsmaj}bed hn uished as Nos. 1, 2 % 3, 4,a.ntlo. il £

Tesu

con( ':mlﬂw sa".ewa unde: m at is
,ﬁ;ysmm All of the land é:l‘ameﬂ mbetm'
d qﬁ% n!xpmducmwe, exceptmg umler Yﬂ’y

B ynas ' Oi’n »gﬂ "1‘,
35 drmnage _‘emy bad ghysical siate' an
fwomble civcumstances, 4
5. Ezperiment No. 1.—This plot meusum& 8 ?42 square yards. The mﬂal
) dmms were 35 fect doep and 24 feet apart and the main drain-was 4 feet deepp ; _ :
. L':‘ 6, When this experiment was instituted it was found quite zmposmbie to obtain AL
dmiu pipes any where near Madras, and _m’»ntwa potters and tile-makers refused to make ool
them, excepting ut 4 prive 5o hlgh as to prohibit the use gf the pipes in field drainage.
- Under these eircumstances, a quantity ardmary ;&tne sewage pipes were obtained ,

in Madras. Of course, it would not be ﬁm to charg ee)tpenment with the original

eost Leri these pipes, as for ﬂehi dxamaga pur ‘thq ‘were very lLittle superior to
nary drain pipes. Since that time we sucoeeded in in making pxpespe; sl e
5, "I'he foﬁowmg is the cast pezj 1 QOG xmw umurmd for making ordmga-_y Temgli 00 R

e Ml
N Ty =A /13 —i

T, -

e s \‘uo‘ U;&'y-

mt, b@eakuges, '&vc.,i o

.':Iz‘he eost pae thoumd for- . p;ges was Rupees 9—12-3 or in round l
oes 10 The average makmg 4-inch pxpes waaR ees 15 er tho
ﬁg'wm m&d@ one fmt in kangﬁx & i usand.
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' 12 Tlm diﬁemnce betweéh‘;

_outlet pipe on twe or thres occasions last monsoon dmcbnrgmgas nfmch water ag if

eould carry and theréfore mmelnﬂé& ﬂxai; the whale «iraumge was werkmg Sﬂh&fact{tnly
However in January last, being anxious o asdertuin the }exmt
Bensnnto}&t ea trench t aent ¢l drai

q aite eiear x;f ;iltmt mm;mfm ‘ i s :
s s

f:;freeme blocked, whalst Nos. 8 ami m are unmphfel? 30- e
w1 'noticed shi the clay used 1 é? ggmug the maa aud mam dmn ,np:; gmﬁ&, &ﬂ‘bm:gl:
To0ta. t‘ﬁhe)omim o pipes, in o of the eross Graiw pipe
ﬁﬁ(m&m the main, therehy causing o partial bmk in zi: and mgm. whilst the pipes on tfm
e side (Nose 1, 2, &) enter’ the main with & &aﬁaémvgﬂa tall thoss towards the wastarn -
ey mmi fgl\ i€ fzf P aeaesmy mng o ﬁzs:z'd:ﬁtmsa imm the snﬁgﬂ, enter the

| fhe %‘ﬁw “’ ity

mmzﬁe ind expendxtnre thtus amountad o Rupces
20-14-8 pér acre, from whmh if Rupees 2~3 0, the annual rent eharge for drmnage, be'
deduoted the difference remaining to evedit is Bupees 18-11-8.

of the pi Ij__
Jand te e M

neu] 5 3 mi;t‘

TS eextwasdramadt}m’fandhasbeenm.»“ amppﬂd,mdmm elded :
b faij-i_’ms;‘llg as other soils of the farm in a good PhI:iyeal state.  Up to a&yl:we L
' :.t,ﬂ;e last monsoon the drainage appemd to he workmg agypgtlg torily. 1 saw the



 of the drainage and before the Jand

4 P anmvn vamm,
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15. Mv own opinion is |
instance r:hlseﬂy while the land 3:: s st found its way into the pipes in the first

wor'&, as exegnted in this expenmmt,

f o «."»q

Pmedthnmgharmgof

® trenchies along with the stones, |

1 o ﬂm‘ Was no nhome\but to allow them to
geans of crowhars, mamooties, and
a sufficient widrh for this. The

%Mw«mx nd to be
“Whohmwf?wrconld

Iﬂf very l&l‘ =5
8¢ eracks, just after the completion”
ey M tlm: .to GXpenenw any benefit therefrom.
EBEIt was not to be expected that fhe
satistactory o way in every respect as could
anal to muoh of themmk of’thg m‘“‘i&\m very fairly done, and was quite

Mg: ;tge;&@'ﬂ%?}méwht bu?‘ti:ﬁn&a

‘in England and Iveland, in which

‘j;;i;mt;md at the same time and o
a&p, Gpot was 8,742 square yards.
dﬁm Mmﬂm&ﬁ@tmﬂ“w ‘p laved 24 feetapar:q Theymam_
o 'hepa l“ dl‘mm,waa'i feetdeep,andat

stead of plpes, the stones were
llel drains

to excavate narrow tmnehes to thﬁ :

than mnmary and ﬂuseom-_ %

ot m never gmaﬁ A
Cspeond ?f'ﬁlﬁitgr %

e —————————— -
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o~ RF}VENUE“DEPARTME,NT, lﬂfm Avcarsr 1878, No.‘1,293‘ 5

as in this expenment last many years, Workmg almost as satlsfactonly as pipe drains.
The cultivator who is willing to work can generally proeurs broken stones without

. any npen{hture of money, which, when pipes have to be used, is usaally unavoidable;
‘henee in parts of India where the climate is not characterised by alternate extremes

of drought and of moisture, stone drainage might probably suit the circumstances of

the culhvator better than pipe drainage.

95, As far as the information 1 possess enables me to 1udge, 1 do not think that
drainage by means of broken stonas m at all smted to the genml el,rcumstances of the

~Jand of %nthem india, - riedos il

26, E.vpmment No. 3~~This was instituted in ]8 5 ; the Iand is situated at a
vory low level, and it is usually submerged every second or third year to a depth of
from 2 to 5 foet by the overﬂow of water from the Marmailong tani dm-mg ﬂoods n
the river Adyar. =

97, It was not antieipated that the dramage of thJs land could be satxsfuvton]y
carried ouf from the nnposmblhty at the time of proounug a proper outfall and from
the softs marshy state of the soil.

1280 | The work was not carried ont as an experiment, but simply as an ordinary
work of reclamat.mn. I have therefore no rceords showing details of expenditure.
The rosult was 8o 'far satisfactory in that we have been enabled to make seme use of
the land after the periodical floodings to which it is subjected, whereas, prior to the
drainage, the flood-water remained so long in the land but little could be done towards

tilling it until 8o late in the season as to be not worth while to sow it.

29, - T asked Mr. Soinﬁmayer, a few days ago, to have the drain trenches opened

l‘out and the pipes exposed i in order to determme the1r condition. The iollowmg i8

ﬂn G&mct ﬁ()m h’-s IQPDK : e I3 s 3 I l ;‘ 3 MH'- s ¥ f ' [ o &

v‘m ey ety g ST T et

i T exnmmed the pxpés yesferday, the fo!!omg ure tﬁw mults g

| % Dynin No 1 (see mﬂqmﬂﬁng Sketch-map).”
« About one-tenth of the mumber of pipes quite clear of silt.
Do. four-tenths . do. contained only little silt,
Do. fivo-tenths ~do. hnlf-ﬁlled w1f;h silt.”

! \Drain No. 2. |
« About two-tenths of the pipes clear of silt,
Do. seven-tenths do.  contained a little milt.
Do, ovne-tenth do. | half-filled with silt.”
Drain No. 3.

“ About cme-tenth of the pipes clear of silt.
= Po. | two-tenths  do. contained a little silf.
Do fourstenths  do.  about hali-filled with silt,
" Do. one-tenth do. ‘about three-fourths filled with silt,’
Lene 1] two-tentha‘ ‘ do ' completely ﬂlled with silt.”

Dmm No, 4.

j “ About one»tenth of the number of pipes clear of silf.
© . Da. Bvedenths - de. L. conteined a litile silt.

Do, onetenth  do. ! half-filled with silt,

Do. onetenth -~ do. throe-fourths filled with silt.

Do, .two-tmiths . do. completely filled with silt.”
‘ Drain No. 5.

e About Qnmnth of fhe number of pipes clear of silt,

‘Do,  three-tenths ' do. contained a little silt.
: Do six-tenths ~ +  do. half-filled with silt.”
i ] Drain No. 6.
. About one‘-tanth of the number of pipes clear of silt.
Do, one-tenth .+ do.  contained a little silt,
. Do, six-tenths do. half-silted up.
Do, twostenths do. completely silted up.”
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36. There is not(hmg Itlpﬂ in thc fact that we have not yet'

' dmhe
dmoverad an officient syatem of subsoil dramage fully adapted to the conditions met
with in this Presidency. ‘Even in England where the. conditions are far more favor-
able for subsoil drainage, the ractice of drainage was at first attended with many .
was adopted generally only after many years of patient investigation, ‘

o drawbacks and
&nmng wtuch these dmwbaeks were gradually overcome and removed.

Js no don’brﬁ whabev:er but that subsoil drainage can eﬁeﬁt muich good
n land ,f and I hava o dtm{ht hut tha.is the cost. ni dnmagu f,au

rmfmthe mf.ormanonof Govemment ‘ i e
S eTE ge exwﬁmehﬁs htwa no aehxevad m%ess/, buﬁ' they clearly
eageafcontmuad xperiment. ; . L LN
§ was,.l rainage ex "tsweré*;br ight to a succossful
xtlsnot to be expeote thatthe desired ond should be gained b
- The application of English methods to India show
and that there are nthmeeunn-y m_n?ig'r li

TURROCK,
Sub Secretmy, bz

1ol

| ,étim Augm':&s"s No.l,
4 e kD, ':,‘,-'u‘ﬁ'“".'“"‘ B e e
& The Govornment note t}mt..;;j]:_f
whlle the drains wgfke& the results Bty
inasm hasmod crops were raasad on

land which the Su ntment stated,
his b imgfg’ﬁ: imi ed, Ll i
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7. Taking the foregoing figures for determining the cost of the pipes, the

drainage of Plot No. 1 cost as below :—

Total Cost, Cost per Acra.
) : RS, A P TN
Cult.it}ng 1,088 lineal yards of parallel drains, at i
% Hupees 3-:‘3-!'11»1' 200 lineal yards et dPe Q8. I8 88
atting 95 lineal yards of main drain, building an
3:gtlet._ and providingagrate ... .. .. .. @ 13 11 31210
Eb-_& 2-inch pipes at 10 Rupees per 1,000 ... ... 8210 3 18 1 2
Csrtsa +inch do. at15 do. do. Y e Tt 2 511
thjlggdfor conveying the pipes from the kiln to
I.ncygng the pipesand filling the earth ints the tren. ; ¢ R
€%, 29 men,at 3 Annas, and 533 women at 2 Annas 12 1 0 6 10 10
Total,.. 9714 3 43 2 0

8. Had the parallel drains been made one foot d
T ] 1 : 3 leeper and placed further apart,
. :é?il:::leét'lzh izmvgcnt ﬁx:lyl' might have been, the coste?(ixld hafi been oonsidergbly
g g . ey been placed 36 feet apart instead of 24 feet, and made 41 feet
of draining an acre would have been under Rupees 30, which sum
88 2-3-0 per acre, paid
of the cupital with interest at

could huve been recovered Vi S it
‘ twenty-five years, in which ti c
ST ar il o e v

14

rameut) vl o growin

» and the plants became stunted, turned yellow, and
P dm mattered : Jot B

n. The land after being drained was thoroughly tilled and was

tive

-  seeded there wa i

gy > Crop 'was about one-third grown, and the plants -

g as their roots were confined to the few inches of healthy surface
o . roots were confin ' . y su

r this, when the s got down into the sour soil, there was little further
ually became the prey’

on this soil; the result

Prepared for

naizo and cotton, the prodice of which per acre wis as follows :—

TR ble, Mdﬂﬁmgthjs plot, were very enconraging ;
erence that between no erop and d‘fni;erop, bu?vary abundant
considering l'gle_lov,eapnbﬂmea of the soil.
us field before it was drained I wrote in my report for
%‘;‘*ﬁ'ﬁ loam, of a sour sonpy charac é'y!’er’p(fj“ﬁns
winted with a;enwfmmedymit became the
wing : tod cultivation of
s gengrally a fair
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Cultivation during Growth.

2 ploughings between the rows |-

o 3 and-hoe?ngs LT ees } 7.8.0
Bcaring lurds, &e.. .. Gl 199
Harvesting the Maize crop.

Gothening cobe ;= < i 5s e ey Javeiavs o
RO T T S et e AR ke 0 60
Peeling, tieing, hanging, &e. § Tk gt UG St Sl
Bhalig b it T e 0 8 0
Rospingr it W o i iy iy, . 7y any kil O
Carting srawr oo w@e jevn o o0 i 012 0

‘ " 510 0

10 0 0

Gathering ocotton, ginning, &e. ...

Total .5 46 8- 0

12. The difference between income and expenditure thus amounted to Rupees
20-14-8 per acre, from which if Rupees 2-3-0, the annual rent churge for drainage, be
deducted the differcnce remaining to eredit is Rupees 15-11-8.

'13. Bince it was drained this land has heen regularly cropped, and it has yielded
as fair results as other soils 6f the farm in a good physical state. Up to as late as

the last monsoon the drainage appeared to be working very satisfactorily. I saw the
outlet pipe on two or three occasions last monsoon discharging as much water as it

could carry and therefore concluded that the whole drainage was working satisfactorily,
However in January last, being anxious to ascertain the exact state of the pipes, I
requested Mr. Benson to have a trench cut right across the parallel drains, and to expose
the pipes. The following extract is from his report :— £ HogRh gl &
« The draing were opened in two places : first at about one-third the distance from the end
ubsidiary drain, e tion with the main, In the first case enly one

D g & wove nsarly slear  In. the case of throe Pipes complotely so. fro Tre (No' 8)
: 1 SIX Were nearty clear; in ihe case of taree pi 7 80 from one k
a specimen showing clear! :th;hwﬂmhmott:kuﬂt“m taken and is sent herewitﬁpe( o

“ On opening the pipes at their junction with the main I found that it was quite clear at
the ﬁrstcrgedlrixgn onll;,the amount of silt in the main increased up to No. 10 qoross i
where a complete block exists, so that drains Nos. 11 and 12 are useless, although the latter is
quite clear of silt. Besides cross drains Nos. 1 and 12, Nos. 2, 3, and 6 are still nearly, if not
quite, free of silt at the spot where I opened them ; drains Nos. 4, 5, 7, 9, and 11 are half
to two-thirds blocked, whilst Nos. 8 and 10 are completely so. :

« T noticed that the clay used in joining the cross and main drain pipes was intact, although
filled with roots. At the jomnture of the pipes, in several cases, & portion of the cvoss drain pipe

main, thereby causing a partial block in it ; and further, whilst the pipes on t{xe
eastern side (Nos. 1, 2, &e.) enter the maiu with a considerable fall those towards the western
side, where increased fall is of more necessity owing to their distance from the outfall, enter the
B, wve vas SEM L o T
sl . of the blocking np of the pipes may ue to their having sunk unevenly since the

were hﬁﬁar in the case t;‘f No. 1 I found wheu I opened it towards gts upper endythut it wa.ys
full of water, which on opening the pipe ran out from both sides to the spot where I had come
upon it. I do not think that the stoppages are due tothe influences of the roots of plants, although
I found grass roots all around the pipes, but not inside. I think that the sockets are not capa-
ble of fitting close enough to prevent the admiseion of very large quantities of soil, and that, in
this Ywm-fu instance, in some. places the luying has not been perfect in placing the pipes as
closely as possible together. The numerous cracks which drought causes in the soil of this field
have, 1 think, there can be no doubt, been the main eause of the silting ; for on the eastern side
of the field where the soil is black clay they were most sbundant and largest, the pipes have

been more completely choked up, but on the western side where the soil is and lighter so

much silt has not apparently entered the pipes.”

14. 1 was much surprised to find the pipes silted up in the way described by
Mr. Benson, seein% that the discharge of water from the outlet pipe was so large up
to the time of the last heavy rains before Mr. Benson’s investigation. It Is possiblo
that, though the pipes in some of the drains are silted up, the sub-soil water may flow
along over the bottom of the drained trenches until it reaches the main pipes ; and if
this is so, and it continues, some benefit may still be experienced from the drainage.



s

15. My own opinion is that the silt : i ipes i
: : o3 ; ound its way into the g in the first
ell;stﬁlm;ce chiefly while the land was full of very large c_ra.e{., j:st aftelx)'lpﬂexe completion
lsdmmaofge and before l~1tlxe land had had time to experience any benefit therefrom.
] course in such a novel experiment it was not to be ted that the
;:'dk"!e.# ‘Togldt perform the work in as satisfactory a way in oeveryex rgscpect' as could
o na]emmedlﬂ 1}: Qt?kmg 1t as a whole the work was very fairly done, and was quite
e 5 thuc di ;he work of the kind done in England and Ireland, in which
Bt ere be no doubt but that the work, as executed in this experiment,
would have yielded satisfactory results, v
17, Ezperiment No, 2. —This experime b : o
- ; e D, . . ment was instituted at th time and 18
%; omﬂeldgwt K“-l,-’ - The area of the plot was S?’i’?‘.—x’.ngananre yards.
St s S t?%_ fﬁet deep and they were placed 24 feet apart. The main
TRV e piiny gvas 4 8 "TS t angles to the parallel drains, was 4 feet decp, and at
18. TIn this experiment broken stones were used i of bi ;
SR AN 4 were used instead of pipes; the stones were
mﬁm 5 ‘iﬂ:;nsuﬂimmﬂy small to admit of them being passgdp through a ring of
_ tothedm ameter ; these stones after screening were placed in the el drains
S epglofl foot and in the main drain to the depth of 1} fect, t care Wis
e T Pfe“;t::y”?;‘um? into the trenches glong with the stones.
e L ¥ o the nability of the laborers to excavate narrow trenches to the
et e M s Ll o e
g S B St . way, is by means of crowbars, mamooties, 0
mmh”:tmﬁ ng:mututed the trenches being of a sufficient width for this.
pelled the use ouf' dttoms were fully one-half wider than was necessary, and this com=
e e use of & much larger quantity of stones than is usual.

- *0. 'The following statement shows the eost ineurred for drsiuing this plot :—
¥ S SRS O Cepeers, )
35 b :,‘.*-‘_ 7», .‘ ,:‘:7._': '>. *;‘ % ]A . " i
el draine, 955 Kool sords,
per 200 Lineal yard FB S TS 2 B P92 :
ing a5 outist; eel Bovidada sl
G e e 814 72 313 3
pocah, and 1,856 parabs witotoice
e ot e Sepmpek . d67e 8 197 6 *
s quarry, ‘
days, at Anuas g b .80 266

AV S AR Y o 4080 53

| i e et TR 1 6 ey quaneity ofsons sogtie

g2 A charge of water from the outlet of this drained plot was never gredts §
smaller aad smaller and entirly ccased. in fho sccond year Site
mining the drain trenches the stones were found to b«;

togetheryith fine silt through which ne water coul

e

ior one, and all those produccd on the ,
By the other pottion of the ficld drained with pipes :
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© o Dol 119 211 . 65 36 6 {s

as in this experiment last many years, working almost as satisfactorily as pipe draing./? )
The cultivator who is willing to work ean generally procure proken stones withott
any expenditure of money, which, when pipes have to be used, is usually unavoidable;
hence in parts of India where the climate is not characterised })y alternate extremes
of dronght and of moisture, stone drainage might probably suit the circumstances of
the cultivator better than pipe drainage. ‘ G

25. As far as the information 1 possess enables me to judge, I do not think that
drainage by means of broken stones is at all suited to the general circumstances of the
land of Southern India.

96.  Beperiment No. 3—This was institated in 1875 ; the land 1is situated at a
very low leve{ and it is nsually submerged every second or third year to a depth of
from 2 to 5 feet by, the overflow of water from the Murmalong tank during floods in
the river Adyar. b G ey

7. Tt was not anticipated that the drainage of this land could be satisfactorily
carried out from the impossibility at the time of procuring a proper outfall and from
the soft marshy state of the soil. S5 :
carried out as an experiment, but sin}piy, as an ordinary
work of reclamation. I have therefore no records _ﬂhomg detaily of expenditure.
The result was so far satisfactory in that we have been enabled to make some use of
the land after the periodical floodings to which it is subjected, whereas, prior to the
drainage, the flood-water remained so long m the land but little could be done towards
tilling it until so late in the season as to be not worth while to sow it.

) ‘Mr. Schiffmayer, a few days ago, to have the drain trenches opened
out aﬁgﬂ; ;ﬁ el;&pgaad in egiez"to deterzamg their condition. The followigg is
an extract from his report i—

3%

e ST PR AR of e, T

Do fourtenths  do.  contained only little sit.
' Do. five-tenths  do. half-filled with silt.”
Drain No. 2,

5 “\About two-tenths of the pipes clear of silt. °
"~ 'Deo. seven-tenths do.  econtained a little silt.
Do. ome-tenth do.  bali-filled with silt.”

Drain No, 3.
« About one-tenth of the pipes clear of silt.

Do, two-tenths do.  confained a little silt.
Do four-tenths do.  about half-filled wiln silt. '
Do. . one-tenth do. - about three-fourths filled with si)t.

Do.. two-tenths ~ do.  completely filled with mlt.”
# Drain No. 4. '
« About one-tenth of the number of pipes plear of silt.
Do. five-tenths do. contained a little silt.
Do. one-tenth do. half-filled with silt.
Do. one-tenth  do. three-fourths filled with silt.
Do.  two-tenths do completely ﬁlled with silt.”
o AL Drain No. 5. :
'« About one-tenth of the number of pipes clear of silf.

Do, three-tenths do. contained a Littls silf.
Ilo. six-tenths do. hali-filled with silt.”
: Drain No. 6. :

« About one-tenth of the number of pipes clear of silt,
Do. oue-tenth do. contained a little silf.
Do. six-tenths do, half-silted up.

Do two-tenths do. completely silted up.”

5 | | gquzf '
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