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* 95th June 1878, No. 961

, Read the following paper —_ e B |
No. 208. Proceedings of the Board of‘Revcngué,' dai_ed 16th Méy 1878,

U No. 1,326 . ‘
Read the following letter from W. R. ROBERTSON, Esq, M.R.A.0., Superintendent
' of Government Farms, to R, W. BARLOW, Tsq., Collector of the Chingle-
- put District, dated 8ydapet, 8th March 1878, No. 220 :—

"1 mavE the honor to forward to you, for submission to the Dpard, a further report
on the subsoil drainage cxperiment made on certain land belonging to the Kottur

e T s om0
. g
- R S
T

.

Village of the Sydapet Taluq in your district. - . o
2, T agree generally in the conclusions and suggestions set forth in Mr, Schiff-

“mayer’s letter, : L ‘ , »

believed to be permanently silted up, but after the heavy rain it began to discharge

for the drain pipes to carry away even could. the water have reached them at once
jnstead of having fivst to percolate dewn through 4 feet of earth., The consequence

Jess than cne foot in depth over their ‘whole area. -Again from the position of the

’ land it veceived the surface drainage water from a considerable area of neighbouring

,  land. This latter drawback was taken into account when the land was selected for
{  the experiment ; it was thou ght that this surface drainage water could be carried away
! by a drain under the Adyar road apparently provided for the puwrpose, but it was

ofterwards shown that this cutlet was altogether insufficient, There was thus a great
accumulation of water on the land due fo circumstances with which subsoil drainage

zot rid at onee of this flood water, but 1t was considered objectionabla to do this
Tecause the silt carried by the water might be doposited in the canal. T
4, AsT pointed out in puragraph 2%‘ my %;:tter,- No. 1,124, of the Tth of
. . (ovember 187
* Vide Board's Procsedings, No. 3,081, of €th iy qraing o ana o ]
Deccmber 1876, R : dramage experiment was when the

. to paddy cultivation..

cuccessiul than those only 3 fect decp.  As the cracks in the land by which apparently
much of the earthy matter reached the pipes were widest at the surface, and coﬁ‘tractbejl
as they descended into the soil, it would;of course, follow that the deeper the pipes were
1aid the less lizble would they be to become choked by silt reaching {hem throufrix these
cracks. Ilowever, much.troublo isnow experienced in getting % 4 feet drain trench
« ' eut in a satisfactory way, and it wonld be exceedingly difficult to got them cut to a
much greater depth, 1t is truo that the deeper the drain pipe is laid the wider may

M .
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drained when the pipes were luid 4 feet in depth and the drains were made 22 feet

PR e T e T T e ‘\‘:ﬁ':

.‘

‘ 3. The inundation of the drained plots was, of FO\I_rée,' highly detrimentl to the _
1 ¢ action of the subsoil drains. The syphon -to’ which Mr. Schiffmayer refers was

¢n the dreined plots a volume of water sbout cight times as great as it was - possibie -

of this was that water accumulated on the drained plots, at one time amounting to not

“has not usually to coutend. . We could by cutting a surface drain into the canal have-

76,* the land employed for .

. . ‘ . experiment was begunin an exceedingly -
bad physical state from the swamping and'pudc‘_llmg it had undergons while devoted -

5. As noticed by Mr. Schiffmayer the drains made 4 féet.dneep were more

be the interval between each drain, thus, say, if a piece of land wus satisfactorily -

. apart, almest as good results would e secured when the drains were 40 feet apart it
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the’ pipes were laid F 1. ' o 13. T believe that in this country, where as much as 6 inches of raip sometimes
befwgégezhg e‘derlx?rl:}; ti) f(l.ct decp In depth; and of course thoe wider the intervals o . 1’ fall in 24 hours, not more than one inch of which may sink directly into the ground, S
less munmey b the less length of 2in would e needed andd consequently the N .1t will-always be necessary to provide surface draing for carrying off flooq water even
drains, it wo1lq tr;tén_ qumlf‘ 1 e coeld Keeure satisfactory work in cutting 5 foct S § where the subsoil drainage is perfect. 1 S B
: ’ , Crinnly be nrofo 1 ] o s oL F _ . R . L ‘
6. While T Y e preferable ty make them thig depth than onl ¥ 4 feet deep. oy ! 14. Tt is evident from this and other experiments that we have conducted that
. 4 aro N . . 5 I v . .
of the land whil ‘;"II:(-"C with Mr, Schifnn ayer that the erackg caused by the shrinkage - b i we have yet much to determine before we can decidedly Say what method of subsoq]
pipes, T also b '1'(1 Grying afforded the means by which my N £ i} )"'It » hed tﬁ& L f d.ramnge is best suited for the condltxon.s -met with - in thisfcountry. Arrangements
to the downs 01t the ormion that p, incousiderabls wintity Of t}ln Tenoni e du S ;. are bemg made - for tryiug other experiments in. drainage “on  the Sydapet Experi- -
throuah ‘ﬂ‘:‘n‘\vard drafoage of 41,4 surluce watep m;i(\tl 1 ‘11.)_“(' 1 m'(_“l_"’.'“f s cuo P [ ‘mental Farm, as it is evident thpt the matter requires a much fuller investipation
d.;aintt):rono;lespacos “}I}nh must Lave existeq amongst (h‘c:’l l(l)ﬂt mgy !t“}xm}j'lol“ ;1})3 o ‘ than at first was thought necessary, ..o T I R
an tre 3 were fillog, T sy 8s voxe carth with which th f , o C e e e : ' :
soil ia the newly fillod trmcﬁ(élen it is ronu‘mbured. how 1auch more open was the | 15, As the results from the subsoil drainage wero not deemed satisfactory, no
undisturbed go;} between encly of i\}”)en ‘t"‘honI filled in with preat earo than was the | attempts were made to erop the land, . Con o . '
Wwhen the lan( Was firet fl.. 1 €80 trenches, it wil readily be understood that . ) - T ap of the ot . ’ : e s o |
treaches, * T A 000 st rushof gy ', b unlerstoot tht o ' drain pipes. 105 @ map of the experimental ground, and forward age of tho silted-up
N T { o N T ’ B - . e
7. Asregny : . E v SR :
- -83rds the enftipe . SRR ! SREN .
many dlmcultms, but, aftep & ?}f the dm“} tron(-]}, wo have undoul'»fodly experienced ' f o Excrosy N 1.
future overcomg some of i}zex?ll }ler C¥perience, it seems to ma that we might in L 9 T | ENCLOSURE o L. ‘ P L
trenches to o ) their oy 3 OWing the People engazed in cutting the o t  TFrom X SCIIFFMAYER, Esg), Assistnt Superintendent of - Goternment Farms, to
Intended dt‘pth, the rema; g "1 way, while exXeavuting to alont four-fifths of tho Ry P W. R. ROBERTSON, Esq., M.R.A.C., Superintendent of Government Farms, dateq
tools, in order 4, securc‘ut[lllecr of the Cxcavation to Lo made by the use of special R S b Sydapet 15th February 187 Co o, e ‘ '
» - nanOWPht . V n . < L . . v ;1 " e Ty . L - o 7 < . x
0K, sccure g soli - Cllttmg possible, In this way wo might, , » Wit reference to the drainago experiment made in Adyer under m supervision 3
9 . d de fOI‘ the druln I e y o ) ‘ - - h . August and September 1876, I have E’he honor to Hubnﬁt_ that it did not admit Ofy anypcon(i?ggoxllg :
* AS. reg'cu’ds a greater slom, o . . 7 beingﬂ formed regﬂrding its success until after the raing of the last monsoon had set in, on ‘
fear {hat this woylq be inpractic 0&‘3 to be given to the ripes towards the outfall, I S f fccount of the abnormal season experienced last year. - T S » R "‘
g s A CHlPTacticablea xXeent S . . . s - b R - . i : o ‘ T . .
these pipes wag 6 incheg iy 100 foet “‘3’1 ¢ In very rare instances the fall givento SR f 2. Adter the first heavy shower of rain I examined the ficld on the 30th of October 1877~
and greater than iy usually obtaineg ’ and this is considered to be a pery good full - i rv . when T found the whole covered with a sheet of water to the depth of some inches; the main O
; ¥ ol ained, , e P Qrain of Yot No-1 ‘was not discharging any wator, but".thﬂat.or Plot No. 2 waa dischargin g B o e N
ol Tdo not thipk that the giltin of the pipes is 4o be atep] 3 Larity I 3’ considerable stream which however was very muddy, holding o great amount of eapt Y watter .. "
m pl; HOM IR v tes : CPipesisto Le afey dtoany nregulanty ' : in suspension. T TR _ .
11 sang: them in Position, My, S:hiffm: !,.I' v e i '“%t.”lmmﬂ}‘ilu(bm this E : ' Suspension. . o : £ a I ' o
“}J-ttm y and from g laree ex eric . AYer gave great personal attention to th S ‘ - 3. Asmore rain fell between the 30th of October and the 3rd of November, T examined ,
ngland ang in Ire]-m(? I o viice In carrying out subsoil drainage wurks both in ‘ g  the drainage again on Monday the 5th November when the field wag found to be covereq with
('mployed il N (‘I 2 &m certain thye I cither of these countrics the same care ; s water to the depth of about 6 inches ; the main drain of Plot No. 1 was then discharging a large o
YINg drain Pipes woul have secured statis Tact ory dmin:l;.;(‘» results. ‘ amount of clear water, but the outfall of Plot No. 2 was completely dry. The syphon which A L

f
; . A ‘ - counzcts this field with the tank close by was discharging water on the feld neerly to its fu]
a smaller bore thap g1 at it would have been an advaniage to have uscd pipes o i capacity, - S e iR ST :
emallest hop ﬁ‘utn -{O“’B that Were used.  The usual rule is to sclect pipes of t}m }
Tho srnallzwr‘ ’n-')d 4 ‘fm Learry off all the water that reaches them after heavy rain. ,
Dipe which '1e, of conrge, Corcentrates the flow pud makes a stronger current in the RO V' ;
I p 191} fd(flhtat(fs thO r("nv()‘-,,l . g, ) R L o 1_! -0 0I'e o . :
used tho least displacem b of 2lof silts Lut when pires of a very emall ;i{ o ?

. D h (ee (‘n() (¢ N . N . . - ’~ o ln() ) 1 ] - ‘ :
dradnage. Takine into ne, '“t:nn of the pipes w ould cause injory to a 10,’1:,‘ falls . ; nocumulated there to o depth of about one foot, * The main drain of Plot No. 1 continjuiglid R
dnring a shower i?\ this ook the lurge quantity of waler that sorctimes to ' ; discharge until about the middle of Dacember, and the standing water disappeared fro'u; tho ;

use in parallel draing o part of the country it seill nat, I think, be gencrally safe R ' -~ surfuce of the field at the end of November, . S o @
"L GIUns pipey of g smaller bore thay 2 inches, Co . , , :

4. The amount of water flowine from the syphon inereased with the subsequont o] .
nearly the whels of the water collected on the surface of the drained land, The gtrezlx;rﬁnfvzai .
from the syphon was turned from the draimed land by making an embankment, byt thig was
repeatedly broken down intentionally it appeared ‘to get the watep to flow to the land on the -
castern side of thedrained plots.  The wator thus flowed into the field for about ten dq ’

JC

11 Tt is qu ; . : 1 ' 5. T must here state that when I inspected {le field in Qu‘estibnﬁbefore the drainage wes #
which the o u:%l tettruo that in order 1, reclaim fully land in the stato of that on S & commenced, the ocoupier of the land, who was present, luformed me that the &yphon “ﬁzzﬂ:ﬁ
drain it ; 1txsp 1 nmm; wus conducted, much more is pecdid than mercly to subsol . : up to euch a degres tha,t no water empﬂ d re%hithe o, Accepting hig statement to Lo corpect
o 2 v 3 A much egajep matter t T4 T ¢ cultivation Jand in @ Lo '~ - it was considered that there were sufficient indientions to justify the expectation 1 "
nataral state {hay such lang o Ler to reclaim and bring under cultivatior iy ‘ment would bo instituted under satisfactory conditions, © 7 ¢ S5Pectation that the experi.

t.HOWG\'('r, druinago iy undoultly the first step th;l{l N
: , Amation processes,  fubwa; oughing, if possible, wouls
do much g()od uﬂdmlbfcdly l)ﬂt 8 l!l : RULL .x.l I»I«. mx'nm if P i ,;1 a BO”- -
full of stagnant water s oo s Sbsal plonghineg would Le impractieable RN R E
o ™5 and in qhe dry scason the difficulty of suliseil ploughing S b

gould be taken o the rec] 6., Agreeally {6 your order, the main drain of Plot No. 2 was Opvened at the ep

ber last to ascertain the cause and extent of the stoppage when it wag found that
betweon the outfall and the second parallel drain was completely silied u;p. thﬁet\}:

d of Novem-
¢ maln draip

T ey ot A e o

I
;
x
[
; o { 01k w §
would bo f‘qually 43 great fronp the Lar condition of the soil the result of itd Uy F - discontinued, because thé soil was too wet to allow of free working, Ors was then
hrinkaee ' ’ : onaition ¢ 1 sol ¢ res . : AR e ;
shrinka ge, , . * A { 7. At the end of Jaunary last the mvestigation wag resurned whey exmiﬁ'x‘ion nts
¢ . . . - . - Y o 2 = - e 3 at wis w
12, After the draias have . o , - 9 s will R f : excavated ot several plases as shown in the ccompanying eketoh, 7Tl following is ¢} pits were
1ot Le liable 4 oy ave had tima ta wuence the condition of the eoil, i SR T - : o - o : 8 13 the rosyly
not be hial 8 1 crack to UMY SCTious oxfons . : i peecive from N , +- Pror No. 1 (URAINED 4 ¥EET DEEP)—Pif No, 1, . wiction of the M. e - :
e (racks 1s . J 10Uy extent, The dimare the drns reect ¢ ! : LRA] . ) 4vo. ) 2 Main Drasa wilh the st ‘ v
these cracks s, T beliey ® done grpeelly inthe fiest vear, that is, before the soil had . S J Parallel Drain.—The janction of the main drain witl, the parallel drain Was in perfeet order. * A1 L
had time to benefit from the g Cairame y To !x;(*t t“:}‘. : (;rl' l;} ; i would, T think, in " ; the pipes were properly ]ome:i and \v;-ere nearly freo of sediment, - The Lyl depasit fmm?;'in ;'u% % B
" VvC ! i Yl ) - i3 iheulty V0L ) M BN ' Anes satinhbr 3ol i U 29 . ipcs: 2 . b & v . . . B T
future be well o make ije deposit 1oty o {1 ‘]r i‘ ;] ‘i"x (.3 ¥ drz.im;'“ Dutiog S : g‘peb ‘ctogxd by atinhated to tho roughness of tho pipes; some fine Tootlets Lad spread over this |
ity { - e 6 3 SRAHE B s o S E ’ 5 ’ HOS1LL. . . . : S : . BN :
the first year or two gjgep drain prnel i 1 cposit. ‘ _ | e | i

T e . . “

¥ . . . cer ])):

950 L sl might he eollected end removed !
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peans ! “:Thohﬁ’ when they MLt be permanently ¢losed as it would bo ualikely
Hiat ek sill would reach (hg Prcs alter the eud of the second year,
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~ soil; especially during the time when tlie fiuldDWus'inundamd.l » 50 fur ug to udmjt, the

- India for a long time becomes, ' if deficient jn
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Pit No2 DLarallel Drain No. 1 ahout 0 feet distans from the Jiunction, . ; :
- perfect order,’ clogely joined, Imt complotely  fillog, The lower purt- of t‘?z)e\})-:?cst Wﬂrﬁ in
- two-thirds of their capacity was filled with conpge sand and the remaiy Jey one-thilj I,-”L oa ‘“ft
sand ; roots of tamarind tree were found in the pipes. : wil very fino
Pit No. 3, Junciion of the Main Drain wity, the 7th I nnet; .
“drain with the parallel drain was in perfect order; all {16 Pipes were foung tc‘;]lig( lmn ]0f the e
The pipes of the main dm:in were complotely filleq and thosy of the parally] cd‘r)&;’ Y together:
three-Tourths of theip capacity with a mixture of clay axd supng, . - TS to about
Lit No. 4, Parallel Dyoin No. 7,90 feet distant Srom Pt Ny o my %L .
in complete order but completely filled with rough sand at the bot‘;;;)mqﬁlzlx'l‘i}gsgssi‘;’toii {(ﬁéqt‘l o lio
" Pit No. 5, Junction of t‘i;e. 11tk Parailes Lrain with §f, Main Draly ~Tho 1. ¢
in the same state as thoso of Pif Ny, 4, - S Pipes were found
-~ Pit No. 6, Paralicl Drain No 11, 90 Seet
- liein a straight line but nof very well joined
aud fine silt at the upper part.
Tror No. 2 (pratxgp 3 FEET DEEF).—Pif No. |
the Main Drain,—The Tipes were {ound wely
bottom and fine silt at {6 top.

: Pit No. 2, Parglle; Drain, 90 Jee
as those of Pit No. 1.

Yerallol I)raz';z.—-The

distant from P No. 5.~'1“1 O y
and completely filloq Wwith p g g g, ound fo

y Junction of the 1st Py, Vel Drain o
L ’ : )q ! )
Joined Lyt tompletely filloq with rtjuzrh H;:&nng(;li;

¢ distant i';'om it Ny, 1

o "=Tko pipes werg in the samme stute
. Dit No. 3, J'u»n_ctz'o}z of the 9th Purap,; Drain wit), fl Main Dyes o ‘
‘ Wen joined.; 2-inch Pipes were half and the 4-inch pipe;eflglze,:dlxﬁzl'f;gv lsﬁtpxpcs Vere all foung
Lit No. 4, Puralies Drain No, 9 80 Ject distunt 111, Pt Ane P
Joied and half filled in thres well-defineq loyers; n?:li; bo‘tt:};’ . V?'i.ts gh"(}”ﬁ‘“ Were found well
fine sand, and at the top again clg usd clay, then Inyed of
. {’['t No. _5,‘meiz'r)~n of the 15th Paralle} Drain wit) th |
well joined, in the sma)] Fipes was Little g
- with fine silt, R L

. Pit No 8, Parallel Dya, N5, 13, 96

: !v’”/gi(‘f‘[,‘-!r‘:';f; .‘ P 4' . < L o
foincd but halt &lled iy . Fect distand froum Py v, 5.~The Pipes wors foyng well

»

e Jluin Dia it —T1 .
el R i, 18 pipes w. ;
Cposit but 4.inch Pipes werg Dearlyp PO8 were foung

OUmPIULely‘ filleq

8. Tlie' fact that the Pipes ot all the Places where they were éx;aminnd w :
bt but that the beneficig) eifoctg fhat ri,rfl l{“gl‘e or logg
and in 8o far tpe OXpori e from the

nounced a fuilure, et will layg ¢, bo pro-

- Tho causes of the fuilure muet, T bt 10 iy

(1), Tothe technical diffieultieg experienced §

() To the great Propensity of thg goi1 to for

. 8) To the great documulution of watey gy, th

10. With reference to the technical difficultieg

that it 11'.9 lcloner»mlle)red‘on}e of the first condit] i

drain shall not e much wider {hay th outside diametep of ¢t ot the botton of the
I-“""vuutnmf shztfﬁmg of tﬁ? péPG% and to effect this o e ot i o s}- d . l

sury.  Dut in this case the NS Were cut ouly il crowh : oot il touls is noceq

Lhe draing to be made very wide tq allow of free work in“'r a\ﬁthant(lix W00t jyg, Which causcml

“heavy soil was filled earefully around {he joiniug of the ;i es, and ;s? touls. !

yet it is quite possible that . some Pipes werg peh, an 1y

2 not well joinod s oo o
aud afterwards moved by the menutious. £13iy, e in of t]he u?:il or the

M eracks when gpy: g
@ surfuce of tha ficl.

11 The formation of oracks will, of ‘Courso, toke Place in w _— L

to great wetness and drought, and will for tig Ted50n b 10 1 il 8ubjectng altomﬂtcly
composed chiefly of clay on aocount of jtg capacity to gake a gy 89 and ahundany in soil
quality -inkerent in the elay is, Lowover, cousiderably inoreageq bgr : o aler, Thig
in a very wet state, by which the largs capillary intersjgeg au;‘lr It‘?(. lanieg} Operations wheg
with -air under ordinary Crreumstances gyg Yeduced iy g to igm\;) I groatey cavities £illed
eirculate in them at sucl) g time, and pg Iong afterwardy 83 the g o ) degreq At Mo uir can
guch a state 1may hold very often twige O 18 ke t“'."y Wwebt. A sl in
this reason, a field which Lag been under the cultsy

] L PTRanie mattey,  g;o U9 Commoy]y Practiced ip
of plants of any agriculturs] yalue. A goj] which ?oc;k up g o5 disquy lified fop the production
parily expind more than a goil whick takes up Lut littla of that flygg, d fOf Water must peees.
it must olso shrivk more whey drying, Causiug thereby ¢, formut’ionnof Irlt;ngx e {U“ows (hut

‘ _ Uge cracks,

oughsand at the bottom

'
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12. The field tnder question ' wag exactly. in such an uniavorall
brought about by the yuddling of the goil for the paddy cultivation.

13.  Tho cracks in the feld were very large, and no doubt reaclied down to a grent dop{h‘;
many of them to the level of the ripes, especially of those which were laid only 3 foet deep,
At the first keavy rain water by entering the cracks “would Le conveyed immedintcly to ) o
pipes, the joints of whick admitting the water at ouce, and if it Leld any carthy maiter ig
guspension, this would also enter, but if the pipes were ot well connected or olhiernise out of
order, the sand brought down by the force of the water would enter alsa, which once inside of

~ the pipes would be deposited. . The water 1u the pipes beoommg lass tur‘t_;y!&nt after. having
entered would not be sble to carry away the course graing of sand. After a time the ol hecame
sainrated and expanded to such o degree as to close the cracks Whlf-h would prevent the COnveyance
of the eoarso sand into the Fipes, five sand culy onter}ng them. ) '1 hat ﬂ_ns has trd.;s.en placa i arpar-
enl from the well defned stratification of the deposit in the pipes (a Pipe. shomy:g the strafificne
tion of the deposit is herewith sent), and from the fact that the main drain of Tlot No. IT gis.
‘eharzed muddy wuter immediatel_y aff,or the rain. This water conld only rem.:h.ihe Pipes by
means of eracks cr large holes, for if the water had percolated through the soil it
reached the pipes in a clenr state s moreover water percolating through such g 801l as
o long time before it ean flter through the soil lying gbov}e the’ level 0° the Fipes.  The pipes
in Plot No. T were laid one font deeper than those in Plot I\'o.' I1, and were therefore most
probably not so mnch effectad hy tho eracks of the soil, an assumption confirmed by the fact that
« the pipes of the lower part of the main drain and even of the parallel drain ‘were found nearly
quite clear. sunding Tend Lis et el wie .
. As ficld is lower than the surroun ing land and is no Provided with means of
surf::i «]1£§at:ci the 6-inches of rain that fell on the 30th of October 1877 cansed the wuter o
accumulate on the Scld to the depth of about 4 inches.  This water would have pyget [robally
disappearad within a fow days afterwards if there had not been o eonsiant-‘ supply p): the E¥THon
by reans of which tho water on the land roze to o height c-f.about one for..'n., 1l weight of Wil
must have considerabl ¥ increased the force of the water running through the eracks and enall.d

>

. el ot wonsideralle e s
it to keep more earthy matter in suspension and to earry with it a consideralle umount of sund,

A e e e e

———— TN T e

his requires

15, Although the reenlls obfatned by this experiment ere of a negative character, yet it
‘must not Le C‘Jli:(_‘luiilcd that it is hopelass to improve land in India Ly ¥ ALnare. On the
cotrary, T [.:.]-',.‘vp thera ars large trects of hind sgyrosent uscless, or reavly &a whick canned e
vl 3 S, . =
N . R LY I 3. : - . .

suflicient irrzation supply to raise this erop, and has been rendered unft oy the l-lx«lu,lhng Process in
! S H = IR, . i D10 % NN 3 s N
vopus to produce nnything elsa, can kearcely ba brought to fertility . Witheut tae apphication of
drainage. The first and wmdispensalls measuro to be .n.dgpto('l to ‘rm]n}m such land is z‘xemtu:‘g, tinca
the land Lus mainly come to the bad physieal efate by excluding «h{i ary 1t 35 L’fld*-’ﬂt tat the Lot

Ty £ 1 T ; in ¢ site directiong and that one of hest
vethod of ameliorating it must be found in the OTpo di s 12 of {he gt

~‘_ _-\ I g e e L

§ cffects yesulting from drainage consists in facilifating the (Zil:"l;dﬂtiﬁn of th;‘; ;L_ir n the sl will
‘, soatcoly be denied ot present Ly eny one. Tt must e wimM.rm,? t}‘mf'..the sranage alonn win
; - scldom suflion Ly cifoct this, and I am convinced that drainage without the applieation of deep eyl
! twre aud orgauic marurs would lead to many dxsappogztmonﬁ. o

»l 16, Therh cra many cases where drainage merely wou’lnl’ pmdues most bhenefieiyl ¢ fecta
| on the soil, espueciadly on such as have bm‘-ome'excesngely wel )‘{ 'tgle sna?‘a‘g.o of ewai;:r from 1iver
! canals or tarks situated at a liigzher level where a single open drain tq tateroept the wytep N

very often saflice to Lring a formearly useless Picea of Jand to fartility, but ts Improve padidy lanl
more or less barren ag connlered above, thoapplieation of deep cultine and ¢ &3 mAnErG ey
scldom Le dispensed with,

17.  Assunming that the fuilure of the draiuage at ﬁbld_;‘n"cr‘ Ar‘e_s’v.ﬂtcd from the CONEES 1ep.
tioned, it remains to be determined Low faxr"{h"ey (La‘nl 6 Temoved, .x\s l‘f-’?i}r-}s‘ﬂm o
difliculties, it 1nust be confessed that the imitation of the prautmg fulllr'_n‘-‘c'd I Furope wiy Lo
ooy mpessibie, | Tho cutting of diaiss in swl a o per 88 0 g0t & proper bud gy g,y Jiges
sl wilow 1ot for thelr ehifing FOn Couy U yeade by & }'lﬂ‘:‘d l»‘%horors with FToper PRI
touls.  But tho Judinn luborer Las uo incination fo :um’ Of = f;nuls , for f'X.fm‘m_](;,_” oL
timo-honored riamouty aud crowlar, ﬂ,nd if %1('. WCI:? ;‘%.'1‘.)' : }ndmml 1o UE‘-? the 'L."i’.:z‘xing E}::p.im

in most cases he would not have the SEangf b to wield lt,. 1noreover, {le Kl daring {4a rogtip
! pavt of (ha yeur is seldom 111_5';1(11 a s;:\fe._tl...af, it can }_,0‘ “2!,};?(1‘ “"11}»_ Tao s e e L
- wsistanes of e cnwdar B L‘m'ﬂd‘:rmg ”}USO P‘;'Guuar:“,\‘f?, 1t iy evident wils draing
i v b e St T T
resulting from wids ard ey Lt'r'mhd d“’?i";’” I t_nu‘fk the use of (‘:h)nrs o1 the Tipes wonld Lo o4
cgood rerviee, ) Dut the apylication of coliars cruses ayothir SN EAck, Viz, 0 fhe ripes
cncased o gellare aro frequently not well conunected, sineo {16 fitting of FiJs ecamot b go well
obLserved when eovercd l;y. collura pw u_‘};('n without 1.1“-4131' n‘nu! as the cllurs ot et b o wl
subnit of their use over I3pes vt quite round or bh‘z‘:’ﬁht, it ,f“.it"d.ﬁ'v‘? it wand hes CHSINT Rt iy
b the Jipes Mmh?d mwf‘q?h?zthm t;?.“;("sc “m_mui Lhern,  There 1S tig ol Wway it than ¢
vover o ends of e wollars with 1 lastic cuy. ‘ |

g e .

e e .

- m——,

e v g
festty ond w’r“{w“@y‘f S

e phbysical “condition

nnw'm_»rut«:'d without the application of drainags.  Much of the paddy 1 nl which-ig Withont a

would have ‘
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N ‘ : - ,, : B AT ax. - 78 N 3 -
# 6 ' Revesve Devarryesy, 25mn Jovg 1878, No. 964, | o e [ + Revexem Deparmiesr, 25m1 Juoss 1878, No. 964, 7
: , : - | CE, , ) , — ~
. ) ; — ih Y ! . o : :
18. The cracking of the soil, which proved so fatal to the druinage af Adyar, is an ° L Lr f Dut the question 13 of very great importance, and it is only by econtinued patient and
- . “glstacle of much less imporianco than the foregoing, because admitting easier romedy, Tl ‘ _ i intelligent experiment and observation that it csq be solved.” The Board will await
: .ﬁrstj step to neutralive the bad effcets neeruing from the eracks is to draiy very deep whenever - AP o i with interest the results of the experiments Mr, Robertson is NOW arranginge,
suflicient fall for'the droin con be obtained. As the eracks Loeono moro narrow o 1 eir deseent ‘ b | ' : : v
. . 1t is evident that they must be much smaller on ‘reaching pipes luid five or gix feet deep than - i . © {True Copics and Extract.)
* on reaching those laid only three ¢ four fect deep. Moreover, deep draining is preforal,lo from N4 " ; :
4 financial point of view, sinco it admits of making the drains further apart, and reduces therchy oY ' (Slgned) - J. STURROCK .
th,q,;cost of material, which represents the greater itom of expenditure in earrying out draiuago. 4, R “ ' S - Acting Sub-Secretary.,
19 When deep culture and manuring with organie stuff s combined with drainage the | 1 - : .
. gize of the cracks will be considerably reduced, because the sojl hocoming Porous to ;.r?‘entor ' P ; ’ - C ‘
- depth will never become so- d:ry, the cireulation of air 'Igmng facilitated the'soil will absorb o W { No. 999, QOnrorn Tus 0N, 25th June 1873, No. 964, ~
: ~ constantly mom’slm‘e from the air, and the roots of plants being encouraged 1o strjke downto o ¢ ! _ ‘ . v .
/ great depth will supply on tleir decomposition the subecoil with ope s, or Wl s : 1 P . Lo .
i : 8 - ) = - anie matter; wlije S : . . ‘ s & 1 1 o
P . woll known, has the power of absorbing moisture from the air iy the hxizrhust dogroo, .\\'L]ﬁfn“?}: i ‘ L Fr Miseellancous. - . 11”{3 CZ‘F%’)')TJEDOI:I: should !_):‘. ¢on-
i : soil has become MO8 porous, the water of the ensual rains will enter thae soil in ?rreu'tor anantif o ' S ! inued, but the Government, ( osie {o be
5o that less water will flow off from the surface unutilized, Sipeq tho g*reqth nconl"nullntion 3% » : : ’ i farnished with a report. of what has-
: . o : . . o - i% ) . . - . .
_ water in the soil i3 prevented by drainage, the soil cannot expand 5o uusk ag hefore atml will ’ '; been done in the way of drainage on the Farm itself. : A :
L therefore shrink loss, S orey and w) A ! ; .
’ PR ) ’ . . ' 3 * . : ’ ’ ' -~ } r S A s
= % > © 20, Itis notto be oxpected that the eracks will al) diseppoar aftop dralnagae ; {Lis 14 not [ / . ; ‘ . (True ,L.'_Xtmd') .
- necessary and even not dosirsble. Tt is suffcient when they are reducnd Lo 8uch o arho o 1 Mot o : i o ‘ "
i convey sand and silt in large guastities to the pipes.  The large quantity of mma fﬂ,wlaluf nt' t to. 'F/ } o (blgued) o C. G.MAS TER,
| : , tune, and the foreo with which the water reaches the ground, canses {0 fino part ill‘I‘c ; 37_ i ‘.i.'tw . 5’ { ecretary to Govcrnmcnt.
E hecome suspended in water, and with it they are carried into the iterior of (e Tipos ol o b i . .
N , _ .21 Aswmmed that the pipes are properly laid, the ouly menns (o Prevent the acenmunlage ' » P '; '
{ , of silt is, T believe, to give the drains 80 much fall that the earthy mutter o 51“"1i;it'tl‘i"l 1“,"1 ) o b . ' T X
{ o © waler is” carried away by the cnrrent immediately ou enlering {1, Vipes. 1t is a;kimwl ‘(1]‘ »"l' - . j & _
N ‘ that the grealer the fall that can be given to'a drain the bettor, but ay fiel 1y requiring dr':inﬁ: L. ’ : * .
© - are mostly situated at a low level, it is sometimes admiited that Jra} usgs s possible oy 1, o ’;{: » , :_ i
-drains can- receive a full of one foot in 2,000,  The parallel*drains af Adyar veceived an mf"; e B 5 \'
oal fall of about half foot in 100 fuet, and, I should think, judging from the result that this fu]1 ‘ JEV :
- is insnfficient for Indinn circumstances genegally.  But to give mare than halt foot slope fop k. ; . . )
Ty T 100 foct length 3 impossible with most Gelds requiring drainnga 1 this fountry : nof only would - ‘ g b e - - ' ~ -
) ' it cause great expenditure to make an open drainu for the eseapoe of the di:e(’lmrgc'l\ water, but thy | B b !
. upkeep-of the open drain wonld be Very expensive. : ‘ Lo , Ny t
E o © 22,7 Tn such enses T shauld think the gafest way to snecess is to utilize wolls for the dis b ]
i ' chargeof water. - The same well may be used for irrgation purposes. . When the water ;,{@{13 o r i A
» too kigh in the well it ean easily be lifted and lat off Ly surfaco draing, [y, Mmany €aRe3 tha T ! Ty the Bouard of Rovenna, _ .
. . . waker bearing ' strata when not lying too decp, oud whep not thick, might he advantizoond S !
‘ broken through and the water let off in this direetion.  This plan is oitey adopted in (i:fnl{n): e | .
when draining in large plaina.. Tt will bo the safost, and I_shmﬂd say effen tha eheapest o dr’d:)l R :
into a well, sinee 'the ryot is accustomed to Ppay attentiou to everything relafipo to ,hié woll : } :‘ .
nwst probably ke would neglect the outlets of his drainage mads’in anather puan ey which ‘ t_ : h _ .
, - cltea would have to be mado not on his own ground, and the result eould anly Lo g fajlue, . N ;‘ - S “
‘ ' (True Copy.) , S j ' | - .
I e - (Signed)  W. R, ROBERTION, j ; N
o ’ o .bUPGI‘llll-;‘udf;ut, GOV'}I’mum,L Farma, . : o ( . k ) ‘ o .
- L : ‘ ; o : . o o ' N
- Excrosvre No. 2.—Sketch Map, - 0 o _ e o ' - .
‘-47 . . EE ! y:‘. -———_...‘A b e . - ) ) ‘ "r” t . . . . e
’ Stpurerry for the information of Government. P E
9, Theexperiment in sub-soil draining was not sucenssf ul; and pg attempl way ) ; ‘
- » 5 gy -]‘v' W1 N . " S A - WL B B . !
- muade to crop the land. The m’.;unc,{l1 rlots w £re -mundz;ted, There g 0 ereat e .
pecumulation. of water on  the land 5 the sub-soll pipeg choked g L‘Ompk-u-]y f‘; y L i R
become @ snl{d mags of indurated silt, * . “ 4. o e . - '
DAt S o e, 4 ' : P : T T D Toariler s
3. . As Mr. Robertson observes. there Is mucl tg Lie detérmineg bifore 1t can Bo : %4 b Lxd IR Batlenian,
gaid what method of bub_ a0il uramage 13 best suited to the wndlqoua of this country, / T ; - )
bd ) " N . : 6' 5,.> ‘.; -~
' /‘. F . . jé: ’ " i d
v / - ! ',‘/“ *
" . 4 L]
* L - . ‘\ : K ‘,‘
R ! f - .
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“less than vne foot 10 depth over

No. 1,326, e o
pvexvE, dated 10th May 1878.

ProCcEEDINGS oF ‘THE BOARD OF R 4
. e ersON, Esq., MR.4C, Su erintendent
e ) letter from W. Ik ROBEKlbO\, I‘b(l, ALR.4.C., DUP !
lwfld the Lf; 1%;::‘;'2?111:011’0 ¥ ulrms. to R. W. BARLOW, Esq., Collector of the Chingle-
‘ put j)ist’:il’:t, Aated Sydapct, Sth 1\131'011 1848, 1\0._ 220 -—- Co
1 to you, for gubmission to the Board, a further Teport
ctain land belonging to the Kottur

1 ave the honor to forwan ,
on the gubsoil drainage expnnmcnt made on ce

Villago of the Sydapet Talug in your dmt;‘xct. : | o | |
o T agree generally ip {Le conclusions and suggestions set forth in Mr. Schiff-
~e gl o - o . - ‘ :

mayer's letter,

3. The inundation of t : P
action of - the subsoil drains. The syphon

Lelieved to be permanc . ‘ . L2
on the drain“dllﬂul\' a volume of water ghout eight times. as great as 1t was possible
for the Qduain pipes to carry away: even could the water have reached them at once
s ) o 2 e mw .
instewt of having first to ercolate down through 4 feet ol earth. The consequence
of this was that water accumulated on the glraulcd plots, at one time amounting to not
i their whole ared. Again from the position of the
. L. . ) oy ] ider y ar " P | .
Tand it réveived the surface dramage water from @ _consulemble g'lea of nmgdboumng
land, This latter drawback was taken into account when. the land was selected for

the exporiment ; it was thought that this suriace dral .
he Adyar road apparcntly pr"ovxded for the purpose, but it was

by a drain under t foont. Th
3 M \ &) - ., o
afterwards shown that this ontlet was altogether 1nsul client. ere was thus a great

accumulation of wuter on the land
has not usually to contend. We could b}
got id at once of this flood water, but it was consider
Lecause the silt carried by the water might bo deposlted in the canal.
4. AsT pointed out in paragraph 2 of my letter, hNO- 1,124, of the Tth of
- e L : . N qvemb_er 1876,* the land employed for
1;;?031::&1'3 15'8171(';3(;08(111)38, No. 3,081, Of Oth thlS dr;unage experhnent was “"hé‘n the

Le drained plots Was, of course, highly detrimental’to the
to which Mr. Schilimayer refors was

to paddy cultivation. .

;o B As noticed Ly Mr. Schiffmayer ‘the drains made 4 feet deep were more
¥ cuccossful than those only 3 foct deep.  As the cracks in the land by which apparently "-

myuch of the earthy matter n;‘ac.md the pipes were widest at the surface, and contracted
as they descended Into the soil, it would, of course, follow that the decper the pipes WO;'P
) : 'S Wers:

ntly silted upy but after the heavy rain it began to discharge

face drainage water could he carried away

due to circumstances with which subsoil drainage -
d by cutting 8 surface drain into the canal have -
nsidered objectionable” to do this

A v o _ cxpe_rune;nt was begun in an excecdingly
~had phys.wul state from the swamping and puddiing it had undergone while dO\'Ott)ed ‘

Luid the less liable would they be to become choked by silt reaching them through these °
™ >

eracks, However, much trouble is now experienced in getting a 4 feet drain trench
cut in a satisfactory way, wnd 1t would be exceedingly difficult to get them cut to a
much greater depth. It istive that the “decper the drain pipe is laid the wider may

Le the juterval between wach drain, thus, say, if -a picee of land was satisfactorily

drained when the pipes were laid 4 feet in depth and the. drains were made 32 feet
: 7 N U

o ypan] . B . : .
apart, almost a5 good resulls mn_xhl be securcd when the drains were 40 feet apart if
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the pipes were laid 5 foot decp in depth; and of course the wider {he intervals
between the  drains the less Jength of drain would he needed, and consequently the
1;;5,;. number of dmin. pipes.  1f we eould geenre satisfactory work in cutting » feet
crams, 1t would certainly be preferable to mako them this depth than only 4 feet deep

6. While I agree with Mr. Sehiffinayer that the eracks eaused by the shrinkage
of tlie Jand while drying afforded the means by which much of the %ilt reached the
Pipes, 1 also hold the opinion that no ineonsiderable quantity of the deposit was due
to the downward drainage of the surface water after the first heavy rains flowing
thr?ugh the spaces which must have existed amongst the loose
drain trenclies were fillol, c

50,1’1,1 the newwy filled trenches, even when filled in with great care than was the
undisturbed =oil between ¢

when a1 bty ach of these trenches, it will readily be lm.'lt‘r:ituml that
sen the Jund was first flooded, the fiest rush of water would be down into the drain
trenchies, : ' .
T As regards the enfting of the drain trench, we have undoubtedly expericueed
many difliculties, but, after further expericnes, it seems fo me that we might 10
fature overcome some of them by allowing the people engaged in cutting the
trenclies to work in their own way, while excavating to about four-fifths of the

mtmd(':d depth, the remainder of . the exeavation to be” made by the use of speaid
*tools, inorder 1o see

1 think, sccure a xolid

re the narrowest cutting possible.  In this way wo might,
bed for the drain pipe. I
foar 3:{ As regards a greater slope to be given to the pipes towards the nu_tf"ull,t )
t‘Jl htt t]lls \V()(llll })l‘, nnlu‘u(;t]c;ll)]c (\x(“;l't in V(‘ry TATe instﬂnc('g thﬂ fllll gl\(?“ ¢
nese v T [, 4 N . . 23 & N 3
“~l"~ 1"‘!“*\ was ﬂ_mf]n‘s n 100' feet, and this is considered to he a very good fa
and greater than iy usually obtained.

( . - . . . - irreenlar
L ',.. I donot think that the silting of the pipes is to be attributed toany 1rrc ;_.ul.mt.V
C Inpaang them in position, |

R : 13
X Mr. Schiffmayer gave great personsl atfention to thi
’]‘““““; and from a large expericice in ecarrving out subsoil drainage works both

sngland and in Ircland, I am certain that in cither of these countries the same care
cmployed in laying drain pipes would have secured statisfactory drainage results.
10. T do not think thut it would have bLoen'an advantage to havo used pipes of
a smaller bore than those that were used. The usual rule i: to select pipes of t.h("
ﬂuallcst hm‘e.'thnt will carry off all the water that reaches them after heavy raii.
J.h(} Sma}ler pipe, of course, concontrates the flow and makes a stronger current in the
Dl‘?i \:;luch facilitates the removal of silt; but when pipes of a very small bore ‘m‘;
:ﬁ‘x‘nnfilmi‘i k«%::;?l:}c;:mc‘n‘t of one of the pipes wfmld cause injury tf’ 2 ],?ir:,;fplsmffﬂtl)ﬂ
dm'iu;;oa shower in tlllllmo :u/t()m']t }ﬂm hrge .qum.l.fxty ; ! “;lg(‘xl.{ 1{;=}t 'hmfl’:lu : afo L0
e b s part of the country it will not, 1 think, be geunerally ’

| parallel drains pipes of a snaller bore than 2 iuches.
1.

which 41 Tt is quite true that in order to reclaim fully land in the state of ”“"t‘_"}l
drwi;ll{{ 10 experiment was eonducted, much more is needed’ than merely to su hEol

drain it 1t is a much easicr matter to reclaim and bring under eultivation land i 2
atural state than such lund,

. . ’ irs AL t
Towevet, druinage ‘is undoubtly the first step tha
«  ghould be taken in the reelamat , ! "

lon processes,  Subsoil plonghing, if possible, wou 'kl
full of stagnant wate f“‘)", but suhsoil ploughing would bc'im!)r:mtim'll)lo l:l)uu:‘:h:gl"

“would bo equullv o er; aod in the dry season the difficulty nt_b'ubwl' I " 43
el qually as great from the hard coudition of tho suil the result ol
shrinkage. .
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sl GRS ) N e . " v . 3 4] .
had time to 1;(»;1("fi£{ {‘l‘fv‘(’ done generally fu the first year, that is, hefore the sfnl' lin
future bo well to rom the drainage.” To meet this difiiculty it would, I think, ”
the first '*e(fu- 0 mak;e silt deposit tanks on the principal lues of deainage. I’““;’q
s of ghe:se ;’;ﬂt“u 1m‘terhdrrnuﬂ;.:e e silt might Le eollected and rcnn.n’;‘fé l)i' :
L 5 holes, when they might be p e it would be unhike
, . A ! porng 1oged a3 1t would Lt
that much silt would rea y might be permanently closed o3 1 -

~do much zood undoubte

o ¢l the pipes after the end of the sccoud yeurs
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{ i - urs n(t more thad one 1mne and - i ol watar oven
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drainage 1s best suited .
L £ ” gperim
{ are being made for tryis othﬂl" ()‘\tl})w matte
mental Farm, as it is evident that att

RS r '
“than at first was thought nec pssary.

‘ soil drain
15. As the results from the subsoil dr

ag.:e were not deemed satlsfaqtory, no
and. . ' ' o
! attempts were made to ¢rop the lan

_ p -.rd one of the silted-up -
16. T enclose a map of the expcrimcntal g’“"mdr ““.31 fo.m f}rd one o s P
). enelose 8 o o L e
v drain pipes. L I
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;- From K. SCIIIEE BIA}{:‘(‘)\, ‘EL; MLRLAC Superintendent of Laove : ‘
CW. R ROBERTSON, Bt 7 ' R v .
Sydallet, L;dl Fubru:u'y 1873, ) t nu‘ulp. i Adym- . “nder my s,‘anrvisi()n inv'
: Jrainage eXpeTIMEnt HEESL e 00 nit of any conclusions
! y © Witn reference to the Id]x“;:!;ﬂﬁ]e 1101;101' to submit t]mtfltd];xd ;zzt s:ﬁ; o h'}a’.d nesions
; . 3 ~ 6 12V X ) [ e L ( Be ,
’ _{\I}gust.fmul ’\'lqm‘mhi;ll,s;g’ success until :Lftetr the rains of tu . ) ‘
‘ yiang formed regarding ue o lash yours | _‘ N .
{ - uct‘:();nt of the ah?;ormal Seusnll exPGﬂL.uwd 115 ye o the field on the 30tk of October 187
: 3 Y e g - . .
‘ . of rain 1 exami Jenh of some inches; the main
. 2. Afterthe ﬁrst] heavy 51;0:;;?1 a shuet of water to Lll'k/t d(; tpull-’ lu)L Joms e (H;(rharging "
; ‘Linle covere X w0t N0, £
?11"’;“ Iff(';l‘llwt1 ‘E}XO \ilx:‘l- not disehargin
ramm o ot NO. F1% ] DAY 7

. mb t ! Stor
g any wait]!?'» Lolding a great: amount of eurthy matter
: i ulu(- ¢ 1’ o ‘ o .
Lt 1 rever wid ver'y :
consitlerable stream which how
in suspension.

3. As more rain fell hetween the 30th of
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o ihe 8rd of November, I examined
October aud the 3rl Lo covered with
he Hth N ovember w‘nen) tha }fle.% \‘\:::ss ft‘ill:‘.ll‘lddt;.:(i};?l:;i:lgreﬂ 1::rge
- the drainage again on Monday t ;1“ <+ the main draig of Plot O'l'\{e1 + dey.. Tho sypaon which'
a water to the depth of about 0 11¢ e{f’w. 1 of Plot No. 2 was compio ;{ ho Beld ncarly to its fall
, amount of clear water, b;lt- tt,he 1(;)“(~l«; 40 by Was Jischarging water vt ‘ : ‘ S
: connects this field with the tans @ . - : "
| capacity. '

) cnd 1 from
4. The amount of water flowing

: gurfiv . bank t, but this was
. wted on the wakine an embankment,

?Oaﬂy‘thc whole of ﬂ;e “at{rf(:r:g: the drained and by magng

rom the syphon was turn® - ;

pared 10§

a : jsn-,hou-incl‘eased with the subsequent rains and
\e BY

! . M rater
eastern side of the drained plots. rlﬁlﬁ,r :n:e foof.
accumulated there to a d*’l‘t.h of "f (1‘)kscexnber, a
discharge until about the lmnl‘u,e\? vembers e SR L
surfacs of the ficld at the end o1 VO J the field in question before the drainage was

Lon T inspec : iaformed - me that tho syphon was silted
1, who was I;If‘i?ltd.m Acorpting his gtatqmeut to e corract,
g reach the land. justify the expactation that the experi-

The main drain of "Plot No. 1 coutinued to

5. T mnst here state tI‘mt wlvl ¢

commencead, the oceupier of the mcmﬂ

np Lo suck o dexen N Meient indications to

E it was considered that there \‘wm Stl'l" ;;cfory’mlxrlitious- T !

et would Lo mslsto LW d in of Plot No 9 was opened at the end of Novem.

1 * -;Ll . - * A . ‘ v h :

. ‘ . the nuua dbt ‘ O & was found that the rauin drain
b 6. Agroeally t‘i: yo otlumi, oxtent of tlhe stoppage when it wi

or last {0 uscertain the causo o

s 3 suratle
Dbetween the outfail and t.h-a‘sﬂz(.f)m]tg‘; ot b e . :
‘dizcontinued, beeause the soil was ) _dchﬁmt;ﬂn was resumed - 'Ellxet; ﬁxammatmﬂ pits 1wcra
; + Jast the LVETHD e sketohl o following is esult :—
; 7.. At tho end of J.muar}llfl;u in the accompanylng sketoh ' g1 t Gr
" excavated ut several places as sWET __pit No. 1, Junction of the Muin Drain with the first
Pror No. 1 (praixen 4 FEET DELP) n with the parallel drain was in perfeet order. All
. ARV it ko .

Daralict Drairn.~The junction of the main drad {roo of scdiment.. The little deposit found in the
f the pipes; some fine rootlets had epread over this

5 altow of freo. working, - i

-

PO o nearly
the pipes were ’prop(:ﬂy ]0111(‘.& a.m%1 f};n.ess .
pipes could Lo attributed to the roug
deposit. ‘ :

o of the drained land. The strenm of water -
u N .

. rob the water to flow to the land un the .
repeatedly broken down jntentionally 1t apP thus ﬂowmi into-the field for about ten days and -

od the standing water disuppea.red from the

1 drain wos completoly silted up.” The work was then
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| L ‘. N 12. The fieid under question Was exactly in such an unfavorable physical condition :
) I)I'{ N 9, P(ll'm’:”tl Drain \‘J 1 wlonl O fiet d ! ‘ o :, ’ ' I'Ollght a'bout }-')' th(_‘ I'“‘»‘“u:”g Of the S':'il for the I')lld(ly cultivation. ' '
apfoc ’ S a9 Lol Q0 fret didant fi 1o Jonetion.—The pipe Lo " i i '
I }: rfect order,”closely joined, ut complotely £l MT? 'm'] fho dactiod ‘fh\. pipes e \]:: S - 13. Tle eracks in the fiell were very large, and no Joubt reached down to a great depth ;-
) et s X - : | : RGN Ve . , . et ante N ; - . v . . 1.0 . . e, .
P wo-thinds of their capacity was fiiled with nu‘\-H”z “1 W ower it of Lo piped to " 1:‘ g -+, ooy of them to the level of the pipes, especially of those which werg Inid only 3 feet deep.
t sand ; roots of tamarind tree wers fimmvl. in t{ e BAlL el the roraainder ane-thind wita very i C - At the first heavy rain water by entering the cracks would 1o comveyed Tmme N e
| it N 3, action of U] ‘[- doand ) . 1ipes. ) . | S . _Fipes, the joiuts of which admitting the > vater ut once, and if it held any earthy matter in o R
i O ﬁw’!n'r“m] d’jlz e Mitin Drcin il T Panatiol Drin—This Junction o £l main L _ " suspension, 1Lis would alsa enter lut if the pipes were not well connected or otherwise out of RS T
1 1 The l‘{l'*"&' of tha In-dvx‘d‘,:?l wits 12 Ilo'l‘it*('t, oeler s ail the 15]»-3 were found to lie b »w-]y (.)g-‘-ﬂl('l’. " Order! the sand brO‘-lght down by the forec of tha water would ?11'((‘1‘ also, ohich ence ,inf'ide of | | ®
§ b bl of A ﬂl.,;f;. 'r“‘.!“ “.“!.”‘ m::u.{»‘wtniy (ol and thome of tae paraili] deaits Lo ahoud o ; the pipes would be deosited. The water in the pipes becoming - less tmbulent after having * _ ;J%
[ P DT capaeny with a mixture of elay ard sand, FE A S entered woull not be able to carry away the coarso grans of sand. - After atima the soil became ’ g ;
: \ , - B . - v  onioh wonld preve -
[ - in ot Now b, Poraliel Drain No, 7,90 fect distant from Pit No. e . 11 lie ¥ ‘ Bfélumteil and expanded to such a degree as to close the_ cracks W m‘,'h :‘mf‘d prevent the cdnveyunce i ;
L owpl e arder bt complitely il witl r R om Pot N, 3. =The piprs were f'_ﬂm' o ne of the coarse sawrd iuto thy pipes, fne sand only enteriug them. That this has taken plicelsappar- ' S E =
! Pit No. 5, Junction of the e withh pougch saned ut the bettom and fie sl e top | ent from the well defined stratification 0 (e deposit in the 11pes {a pipe showing the stratifica= ' - S
T . N A .. } P ] [P ¥ . ' . N N . : N e o P 1 1 'l' . o 18 - 3 : ;
U i sy ,4." ; ‘i"“"" Taratied Dyin with the Main Lreain.—The pipes W po fonnd b tion of the deporit is Lerewith sent), and from the fact that the main drain of-Tlot No. II dis- = TR
PN TP vl se of 11t N, 4 . i charged muddy water immedintely after the rain. This water could only reach the pipes Ly S
.. N 6, Puvallel Drein N . . C - . me ecks O e Tor i 1 nercolated through the goil it would have ! P
Jie in aosteaioht Tine In W Na 1,00 et distont from it No n=The pipes were found to ki : e of cracks or large holes, 17 if the wolo - futin hroug! ach a-sol his reg ins s
it e bt ot vy well Joined and ot ety B it sl at the buitom § K reached {he Dines in a ciear state s mersover water pereolating throagh such a soil as this requires 3y
A ety ted with ach wonnl ot the bt ! : a long time {»e‘fnxe it can filter throuch the goil lying ahove the lovel of= the pipes. The pipes i
d {han those in Tlot No. I, and were thereforemott .+ X
I AN

I in Plot No. I were laid cne fod deeper ;
' probably not s mueh etfactand by the cracks of the soil,
the pipes of the lower part of the main drain and even 0
quite clear, _ . : ey 3 ' :
14, Astle field is fower than the swrronnding land and is not Ij}‘:“'ukﬂ_ Wlf.hY raeans of
arface drainege, the 6 inchas of rain that foll on the :i()'t}‘x 9f Octoler 1877 caused the water to
uecuniulute ou ‘e ficld to the depth of about 4 inches. Tlis water would ,}?}}:e mos& probally
dirappenred within a fw davs afierwards if {here had pot been & constant sw,:pply }!y‘tne‘sy]'xl-tnn 7
by weans of which the water on the Ianl rose to 8 height of about oue foot, tuo weight of which
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+ . ) . :
3 " 17 e - . . > o X 1n~h fhe L‘I‘:l(:ks ﬂ'ld _ ; . ‘ ‘
‘ ninst Lave considerably jnenased the force of the water TUnnIng turoug nd enalbled -
ension and to carry W 3

gl tine silt ot th
. at the upper part,
an assumption ennfrmed by the fact that-

f the parallel drain were Tound uearly
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t] it o considerable amount of sand. .

. jorned and hatf illed 3
\ i three well-define . . )
fine sand, aud at the to) ngai ‘l‘ }mlm d Layers 3 at tho bottum was foutd clay, then » luyer © Y ittok i
Bt Nt gain clay, A ! eep more eartLy matcr 1n §Us} ; 0 1
W Noo 5, Janetion of . : 4 e . . 1t yert are of a negative ¢ wracter, yet i ;
well i'linm] o;r, ﬂ:“a;.t‘m‘; uf .Um 153th ?‘.lru(,’,l Dravii with the Viin lh"lm.——T}lt' 1,;!“.,} Weri f..\mll ) z ) { 15. z’ﬂﬂ)lmgh the resuits (.bt‘umf-(l }'} thiis FXP?I}'::I]](’;;(';](I . Iud'm,nbv drqin'\:'*p s()}uC:ll? . -A!
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Wil . RN cere neally 13 B : Pod ocon .- 3 v ) s ’111\1 at J]_‘(}S(:‘ﬂt 1158185‘6, or ueariy g0, Whici cannot e
h FOTIY ' ‘ “ i rary, 1 Lelieve, there (70 large tracts o - ] I of the paddy Jand which is without ) ' o
- S ST T L a- . } T A AL S N KT > drad 3. uch ¢ p paddy oh 18 withouts 7 NS
TR it No 6, Popaiel Deain Noo Yo, o fot distant f it No. 5. =T : 1 well ' X : ’?m:fh.')mt'“'l withoat the applicaticn of drautgy be pniler tlluu it Ly the puddling jrocess i Cmemmmm
joimed Lt Ladf fiided with fine silt . <t fram it No. 5.=Thu piprs were found Wt . % suflicient irrigation supply toauset iz eTOPy and has »?n Ttl]«_fc e'l‘t yl t,Ptl g ] )‘_;Lbn u; . . o
B Wl 0 w1, . . ] . ‘ R B - Wit o 1@ appieation ¢ . ot
\ o ' ‘ vogue to pro 1ine else, e EC‘ll'CE'l Le broug it to ertiity . A . . A . R
8. The Bt that the pipes ol s . ‘ S drg' - T ,’luCO @) LLAI.,? ity o )’ , tobe ml(.)ptad to reclaim such land is aeruting,since -
choked . : piprs ot all the pla Lyope ) . 1s A ainace. Tho £ret and indix Lansalle measure T
wked vp with soil leaves v W places where Lhey were vxaminel were gnere 07 o8 ) the land Lret and 1 Sren sonl'state D . excluding the &l it is evident that the best
drainageo could only ]' ! $ Touin f"’_'lnu‘.»t Vit that the benelicial etlects that ro.ultend frem {lie ; ,i : e Jand has mainly come to the bad }’hyﬂm- state )« y ite d%'ectioll' and that one of the b :t >
nonuseed w faldare ¥ huve Leen very litte, mwl in ko far the expurituent will Lave to Lepros ot : "Hgthtod of amelioruting it must be fo““"! 1n£th§-t0&1;(:flﬂm circ‘uluﬁz)n of the air i,'J the EJO:J \fiil
N Y. B g ! e i : effects rosulti - ; cistg in facilitd . S . Y
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<), 3 the oreat ropeng S e H s : ; : 1y wonld produce mos seneficial effec I
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E ' { S ‘.hlwﬂ) of ¢lay onr "_ w ,‘i for this reason bo mont Jare and uhuzrl;;nt e ' ' assistanco of the or 3] e Pk aXC Cunsxdcrmg these p(_BLUhHMfAGS, it 12 evident wide drains

: quality inhiereut in the ¢la '_‘"U}nmt of e oapacity £ tohe up a grreat amount of  water Tins : Co ' with 1¢ ?lt . ml:)‘tl :lm 3 ld.h\ér&’ often canuot be ovoided. To peutraliso {lie bad eflects

. in & very wot. atg relay in, heewover, conciderbly i e prreat Aol e Lo = oughly worked buttoms ¥ el llars nse the baa LRes '

: with i ?1;11 state, by witieh the lnwr' vconsiderally fncrenssd by mochanivel eperatiend “".( li . ) resalting from wide and Ladly formed drains, 1 think the 1‘_:,1e of t;ﬁlmg on the pipes would be of i
. ie ¢ " EEE I VTS e bt ¢ Y e : N s ) a * Q.0 2 L g - ] ) 1raw 1 1= 5, iV - . ;

"' cireulate iu {l-(r ordinry cireumatanes ;(;:nlm.h‘l') wterstices and other greater cuvitics filiv S ~ good serviee. Dut the applivution of ccllars consee, aw’fﬁ(rﬁ:éig .nf(.u! viz, that the pijes P
siwch o state ltmu at s‘u(rh a time, and ‘1;‘ e ':\‘ aeed in size o much a degeee that u? ﬂ”',l‘ na ’ 5 e encased in enllars are f“uquppt';\' pot well COuneclem‘L gmee a e L ‘Dcﬁ’ pipes eannot he so well .
e S R ! HE R84 A oy ) . g . | . . B g - AR W " 3 10 ATd TS N . . s
this Tonsn u‘f‘j"‘{ lhml' very oiten t\\"l-‘(.‘ ne ati :“ arls as the soil i kept very wet, A w 1!"”) SR ()1:;-0“-““1 when covered by codlars 88 when witheat tful}l’ﬁn'tufs' 111 e‘cu {m must Le mede wide to :
: India for o luﬂm which bas e, U'\—.l.l’rﬂ:‘n}’u» , water o8 wider ordinary virenmstaters ur R admit of their use over Jipig Bt quite round or straigits 1 rﬁl ows that sund has easier avcdss
! of plants of uu”g time beeomes, i dolioie .txg cultivation of paddy os commonly l'uwhud.”‘ | ; o the pipes encased in collars than to those without them.  There1s no other way left thawty ;
; cult DOME PR ST . : FIPRETE L . -us - . . o o v 3 RS P
. , H y egricultural valye sntn orgranie matter, disqualificd f7 {lin productnd s ' cover the cnds of the collars with Lasite clay. : :
; Barly ex‘pand oo ¢ value, A el which took . peeene .o ¥ . : o e colils p
B it wusl also sl Sun asoil which take \ Mook up grontnmount of water must DO ¥ ; ‘ i
Yot shrivk wor whew deyicg, s up bt Jittlo of that fluil, sud from this fillows that s {
vt gy cowsing therehy the formation of large eracks. : ‘ . ) : v H
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12, The crm:ki;r of tho enil, which provel eo fatal to the drainago ot Adgar, 18 m: |
obtstacle of much less importancs than the foregoing, beeauss admitting easter remedy. 19 ' i

first step to.neutralise the bad effocts aceruing from the cracks is todrain very duep .whonc\'t‘l'
sufficient, fall for the drain can bo obtained.  As tho cracks boeome mora narrow on thoir descont
it is ovident ttmt.thn}‘ Aust be much smaller on reaching pipes lail five or eix feet doep than
on reaching 01683 laikonly thrae or four foct derp.  Murcover, deep draining is proferable fr(;m
a financial point of view, sinco it alnits of making the drains further apart, and reduces therety

. [} M . N 1 4 .
the eost of material, which represents the greater item of espenditure in earrying out druinnge

19. When dcop eultura and manuring with organie stuffs ia comhined with drainage the
sizo of the eracks will be cousillem}"ay reduce], Doeauso the suil hnmming porons to a grq\l.lt"{;
depth will never becoma 8o dry, the cireulation of air being facilitatod the soil will absor' -
constautly moisture from the air, and tho roota of ‘»lauh bring cncouraged to strike down to.d ;
great depth will supply on their decomposition the sube-gnil with orgaunia matter, “']“,'1}" “s‘“
well known, has the power of absorbing moisture fraom the air in the highest degree. Wien ‘f’
seil haw hecoma more porous, the water of the casual rains will enter the soil in greater uAntitys
g that luss water will flow off from the surfiza unutilizel. Since the great accurnulation ©

water in the soil is prevented by drainags, the goil canfiot expand so much 08 before, and W1
therefors shrink less,

20, Ttis notto baexpected that the eracks will all disappesr aftor drainage ; this 13 n;)t i
neceskary and even not desirable. It is sutfizient when they are reduced to 8““1} 8 170 A8 not t0
convey sand and silt in larga quantities to tha pipes, The large quantity of rai falling nt"l)‘;o , .‘
time, and tha fores with which thhs water reaches tha ground, eauses the ﬁnnj:xrhclos of el 19 '
Lecoms suspended in water, and with it they are carrizd {uto the interior of the pipes. :

21, Assumed that the pipes ara properly laid, tha enly means ty provent the “"""m“}’m?: '
of silt is, 1 Luliove, to give the drains s> much fall that the earthy matter ﬂ{‘*l‘('"‘l‘"l mirtdl
water iy earried awny Ly the eurrout imumodiately on entoring the pipes. It i3 ':\(:k nnwlc:( pf:.
that the greater the full that ean Le given to a drain the batter, but as fiell3 requining drmnﬂri
nre mostly situstel at & low level, it i3 somatim-s alumitted that drainaze i3 possible a8 l““g.';;
drains ean roeoive a fall of ona foot in 2,000, Tho parallel draing at \dyar rorcived a0 Smfl‘ ;‘
f:m'l fall of sbout half foat in 100 feet, and, T should Blink. jwlzing from the resalt that this &2 r -
iz insuffieient for Inlisn circumstances generally. But to give nwra than half foot 5101«»'9 '1\} o
100 furt length is tmpossibly with raost il roquiring drainnge in this country § unt only “m:].‘o -
it ranse great expenditure to make an open drain for the cacapo of tho discharge 1 water, but th
upkeep of the open drain would be very expensive. )

22. Insuch eases T shoull think the eafest way to success is to utilize wells for the dx;; |
charge of water.  The samé well may be usad for irmgation purposes. When tho wate? stmtli] .
ton hich in the well it can easily be lifted and let off by surface draing.  In many cnées 10 : -
water bearing strata when not lying too deep, and when not thick, might be w lvautageous ¥ C
broken through and the water Lot off in this dircction. 1rain
when draining in large plains. It will be the safost, and I shou 1 say often the cheapest, to m1 .
into a well, since the ryot is accustomed to pay attention to everything rolating to bis e
mest probally he would negluct the entlets of his drainage madein another mauner, Wil
often would have to be male not on Lis own ground, and tha result eould ouly bo o fuilure-

i (True Copy.) ;

(Signed) Y. R RODERTSON, .\
Supcriuteudent, Government Foarms:

B . ) 1

Excrosvre No. 2.—8kotch Map, )

Stpyrtren for the information of Government.

¢ : s . . . s
a 2-t Tllf) experiment jn sub-soil draining was not successful, and no attempt Wit
ade to crop the land, The drained plots were jnundated, Thero was & gréd

zlxjcc?xnulutx<)x1_ of water on {he land; the sub-soil pipes choked 8o complctely 88 1o
ecome a solid mass of indurated silt.

LI i APRY . . 3 3
ad U‘.h t,AS :*\-h-. lu,»b('rtsull_‘Jhs«?n‘(‘s thero is much to be determiued before 1t €8l be
said what method of sub-soil ‘drainage is Lest suited to the couditions of this countsy:

Tiis plan is often adopted in Ger many '
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PRI timl;oi‘mi*é and it is7only by contigued patient ant
stion 13 of very great 1Rposse 7=o) . olved, Joard will awaily
" gl;tlgieegél e:;m?riicut anyll Ubservation,. that it catt ke, splvg; vfl;j‘ré&;)«mo WO A

| . telligent expenimeny €005 2% erients Alr. Hobertson 13 BT, HESTEST e

: , with interest the resoits ot the xpets : o -

} . (Truz Copies and Extragt.). / AT, 8
: 3 s e t . 7 B . ER &\(‘" ;r St v‘i,\ St % L M\z,/‘-fl“
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L x L .

; ‘ SN Acting SupSeoretary,
. ST I T LRI AS SRR I N A ST S NI S
¢ j e ety Dopartment, ». S, h .
{ evenue Lep ’ _
) To the Secrctary to G,?Verr_‘ment’ e with skotch map a5d drain pipe- . :
! L ) ' Chingleput. AN
{ : Cony to the Collector of g ms. :
3 L ,p d ” Superintendent, Government Farms. l
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Sub-soil Draiege Erperiacnt — made near

Adyar, (hingleput Distiict. — Subnuitling to
Uovernment with remarks yopord from mﬁ.G.S.
tendent, Governtaent Furmz, on the resuits of
the —, und awaiting report on results of arrange-
ments now being niada for fuwrther experictonls
on Sydupet Lyperimeutsl Yarm,
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