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Tubewe]1 Uti.izntion 
hater ikequireont and Distribution
 

In row ,rop irrigation, as for corn ond beets, where
 

no timr icsses Ncur vnG efficiency is at 100 per cent
 

then a I cusec suo]ly of rater will irri-ate 84 acres of' 

land, based unnn four-inch irrivation ovary t:o weeks. 

The flow rre voulN be 5.3 9:.;. prr ,wre and in effi

ciency of v twr u, .,ono h.s Ceonstrated. Nis 

water-a a-ication,efficiencV would not b desirable or 

practical. erv iyUi.rtin (:- i ciocy is at 60 vor cent 

then oniy 50 acres can Ve irid _tp& by a i cusec Clow 

of ,aor. This is a flo'. a-ce of 9 .o.m, per "cre and 

many irri..tors Live reached is effieie:cy. lrrigation 

efficiency of 70 -per c,,, shouCO be a rcsnnable tarot 

for an irri:ation r-u" to .ttain. i1.t is, 25 per cent
 

of the atr pumped is lost tWrou-' dpoe, scene in th 

distribution :v. tn. . in t fiL(s, r s.uspop...e
 

losses aroud ti u 1:nv;ans. ,,t 75 per ne't ir.i -ation 

efficiency, 1 cusec of su;-ly ?,:ould irri-ate 61 acres 

of land, g-virv a flow rate of 7.1 r'.p.m. per acre. In 

East Pakistan vhere I cusuc is ir.i.<atirr o-lv about 

20 acres ,e ;..et an ir:iation e.ficiency of about 24 per 

cent and a flot rate of A-.5 np.m. per acre. This very 

lot efficiency certainly n,-eds improvement. At one time 

,,in ,. st Pakistan a i cusec fo of ater as irri:ating 

33 acres, about 40 pr cent eficency or abut 1.7 

g.p.m. per acre. 
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2. 	 The 'or! -aw- in it . ort ,br'ut low-.i ft pumpinr, 

in Last i _xi:.tan stit,t i t cal- ar'-,t for the'.-nbl, 

2-cusec pure,; (900 C-. c -o ,,)(-,an. ills is 

r-r DC40 acros CL of.-wo, ;nc. a flolia ile of 11.2 -. p.m. 

per Ecr.. hoever, in i..c, economic -nalysis thca Bank 

usee a very conservative taret of '70 ccr s per 2-cusec 

purmp or a flow te of 12 . ner ocre. This effi

cLe-cy ,.w to be r,< c; ed -y f 4th irri, ation season. 

,e';. o 11o, tn-
 t trn of vcarl -crea.-e 

incre&!c{_,s: 

ist y-,r --50 ,,pur 2 cuseo fl (25 A\.per cusec) 

2nd yeajr 60 ,.-Der 2 c 'swm-, (30 A. per cusec) 

3rd 	year = 05 oper 2 cusec -umr (32.5 A per cusec) 

4th yesar 70 er cu uikn (35 k.. nor cusee)c-. 
TLe:r also stated tc,.t ec!' 2-c'-soc -i.:,- Kould t-eoreti

calby i: ..igate IC acres of '11. delta theT-e in 

3ank study ,as se at 36 acre i ohsof -ater ner crop 

but to be on , s-i-o sicte t; ey u: 6 42)-acre inches for 

ooro cross. 
 If t.- r: t,,-he iri ,-ted is 70 acres, 

it ,wi.I. re ui, e.1 coC 1.0>5 of ,:,ii. it,) a 2-cisec 

pum.p to p--rrvioe c.'e in,oC;s n 150 dovs. A 2-cusec 

ptp cm prov~o(0 .,c:',, i ncLes of -ater -er hour. If 

the pa.,, seo! s" Ia Cr-iav- od it ,;ill recuir3 

that the r:, ]. 1ou7rs mint e'-P,_.rai,I 15 n.r day, 

soven ciyv- er wee*'in ro-n to su.p :bdy ,ie necessary 

48 acre inoesrD on er n 1,600 ho;rs of purning time. 
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These air-cooled ourin" ,n.ines are desinned nd 

built for ccnt nuus 'p.r:tion. ,it, rod service, 

full libric,'. inn, zdc for nro'er .seedof&e on-ino 

1,500 and ih too,.LUlit, clOrn V u th a se 

enines can oaorate 3,600 houis in a ]5C-dav p,-riod. 

The prnpor sp.vd o2 enjinr 2 0e,.tv n is verv i--,nrtant 

for it n u,..t : t,o ir f'low that con,is,, er-ine. 

ost ioici:.an r'rult.ral je.elcomt. Cr:oyation 

pump djvern,.u reazns k oly l yes,,nown,to .vd have 

tampered ,z .eric nrrc;ors so Vit :most, e-ines 

are o',,rat~i. .i ini: um,el r c :. .. s,, do. Flhis 

rnducl .n in .2,wK iut r~rs wiu :ir vol:uic o: oropr 

cool ofA the an in so ovrl:outinn occurs. Uvorheatin 

r ducys the jubricti .n value of tao vo,r oil, cnus e 

rapid -car f the :ton nd tin s naJ c.ors turn out 

of tho cyinber heaC vulves. ThesT diesel enqines can 

oacuL? s.fely up to sre, Ls of 2,500 h.F. .. but hen 

used on a 2-cusec pum.. tnat i.,s been built to operate 

at 1,300 a.P.1.and roquirinn cnly 12.5 Hp there is 

little justification for a ,:lvin, 26 hp w.,ich this engine 

will uevelop wnen operated at 250C LPN. When the engine 

is opoeraed at 1,500 k.. it is developing 16 Pp and 

more tnan adeuote pnwer to oper,.te the punp. Faster 

speeds only increase the rate of fuel consumption and 

produce unused power, 

http:oper,.te
http:ioici:.an
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4. 	 Entineers at the internatici! Rine Research Insti

tute use a value oi)i'.t: us, ior rice C.&ic.m.at per 

day thich in _150 dYs acs u.. to 51 aci-e inches of 

water per ceasori. Lurc eean en:; 	 in, er' comonly use a 

fi gure of 1 liter per .c-e.d <,r it.re for i-ric<ation 

sun 	 iy which is 0.6: c.rt. per dar :,.. --,ds up to 50 acre 

inches [',.r a 150'-ucy grov ing eason. 

5. 	 If we use a delt& o. 4- _ einches plan to 

i .:te 7(' acres ,.dt a 2-c se pump, ill 


Pro.. 


l 	 how wve 

ra t. .. -jninn o.r ? In , 150-dly season it will 

rc,.ui'e 1,c,- !:,'Lur- of .:ir ' 11 }-urs minutes15 


ea;,', day. - 4
ov'ever o a d-dy we,.,,-k the rlurp musl run 

.3 hours 10 iinute. c ,i 1y. At 11 i-onr' 25 minul.cs 
opera ti , ) ... A, c .,','... ,ith one inch of 

water or 10 acr': ,. .25 ich.-..s of v'ater. In seven 

days tetien, we cco~c. apply 2.25 inches of' water to each 

of the sL.ven pIo ts of 10 o res each. The watLr loss 

from these plots is c..tinuous and in 6 days they will 

have 2 .slost about inct of water. Before resupply of 

the p.-t han slt,.r~JI, soil shiould e saturated, or 

it sou;ld have 1-inc. deptlh water fromof left the last 

floouia, so 4the re. lev.l, ofter aeplving 2.25 inches of 
water, shoud ive total depth; ,f 3.25 inches of
 

standing 
wator. Ko.: soils en Last Pakistan are scperme

aol c thvat a 3-inch foo7in ,ill riot remain on the soil 
mo re t:ian 10 hicurs but suc.:' floodint should last 

http:minul.cs
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144 hours to satisfy a 7-Gay irrivation scheme. hi :ly 
perm,a.ble 3oilz axre :a. s , .!L4 , Vr v'ice ,IrOxin..
 

6 rIicK123 112 :cr',o>c.iin c:,r-- -, i'i',"o


0. In rc- cro) 0. , tio-, fl t . .Zc.e ov t ;r a,';Pli

cation is usua.ly fOur inches every 12 to 15 days but 

in rice growing tne idea is to keep standing water on 

the soil most of the tine, csrcially iuriA. the rice 

heauiF nnd 7rein Leve1ooment pcriocs of ;ropth. A 

periou.of 'O days ijr0in; flovrin au rain formntion 

must ,_vu eno.j Wataor on t.h- soi in to ,ain.ain floodcd 

conlitions. R' flo, i.tu of 12.85 9.p... pzr acr,: wouJld 

be provided if vs use 2 cusc orf lo. on 70 cres of 

area. rjis is nar !..c or ]liit of ,:t is consi

doted :oou soils cod 1 ;ror c:c n%:- o nt. , move iril 

rng ",uc. bu flow :':,c2s of 5' to IC ,.p.m. and t use 

ra~ts a.o mo u norM:] for economical usa of ater. it 

8 .p.m. of flo,. :: svould cov.r 112 .ras of ar:a, 

not 70 .cres, *.na, at 10 .n.v.. of flow it should be 

pessible to covr 90 gor s of "r a. 

7. If wo h v, a tuo.w'll th' t is bing; pumped and 

the disck. u. is 1.5 c, m-,c (b, p.,.-:. ) arid t! is rate 

of flow is ::o t, iriv t. 5 rcrs oA' ,oro we 're using 

wat.r :t th, rntc of 19.5 ;,.:,..:: . p,_ acrt:. A more 

satis'ctory r.t, 'ild b_ 11.25 V.p.:. in 'hich cr se 

wo coulc add A ;or; ,acrasto r-ivu a notal of Pacres 

in the servica, ar',. 



zr.t. to b: ir'ir,ted is o comni-ct block crc.o s n, r 

to the Wl as possible, ,it no uni T1 ted Pnnd n 

the b7ock. If -L SOci$ .o...ng i for ric 

without excc ssivb w: .r los, .s ,nci O pur ofc-nt thr 

farmer- wis, -.o grow ric;, then nll of the.. .:ust 7row 

ric. Thpic.. sh.,d b. 11 on,. v..;t so aLt, th0 

.t'his .'ill .v i, ,r';.Ion .d .ir. s.':,sons of l.iitud. 

pun:Ipin , VrI.. 1U or 20 ir cnt :f thu croo m-. turos 

late hu ti i...d us :d w:s of :. varet'- th:-,t r.quired 

175 ,;r~r'o, =:.;5 nriod .1.... th; r jor cr,re;,ce mitured 

it, 130 :v's 
9. Th. s-con rule f.r .ficiIt .,tr usc is to know 

ho, iiuch w.t.r pr;ssu _s a flow r.-t,. ,.ill b,- r,_.quird 

to flooci.d
.l. 4.it.in conditions. This rt. should be 

soi,.h,r,, n;-,r E..or 10 g.p.,, p.r cr... Ind if it drops 

to J.5 p.r - a t>,,,s0 ".-rut:.;. is so T:rieabl(, tha.t 

w.st.r nlD2(:2;nt t,,i_- :: clifficlt if 60 :cros of ric, 

ar to b- covxrcr,-d. '.I rC will b enough leac ing dei:fp 

into th.. soil profile to ..: f rtiiity l.nagenirt 

di'fficult for c.vorn t ,io.t _xpeoricnc;d formers. :At 

15 g.p.m. -r -,crt 
 w it would r.,quire. 21,600 g.p. day
 

p~r hich .crc .... cre p'r day as
bout 0.75 inch 

thi p.rmability r,,te. A p.rmability' r.:t, of 0.75 

acr; inch.Fs per (I ,ould, for -60- cre , during 
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with 2-cusc pu, or 22.2 hus :f p..m:inn vrv dKy. 

At thn t r:'t- a totC f 112 ocrc inc, s of ,'ntarwould 

bs providad to yro,, RNc ut th, sm, crop as 48 acre inches 

should tarv, :ro.n if t? 2 soils ,or, r:al.y suitab1,: for 

floodcd type_ of ricce production. If w. Pump~d 1,680 

hours to arPY 46 acrc incKus of watar to 70 acres of 

at-a tl- puiur.h9 c st would bo, at ks .4.5 ptr hour, 

ks.7,560 or ts. 108 p.r acr,. howvvr, if it ra:quirWd 

3,3/5 hcuwry of ,.... to row rice on 60 acres of 

p,;r'..ol1 soil it 7u.. cost is. 253 pr Ecru for pumping. 

Far.:. vill crtainly co.,,lain atii uo hig. costs 

and tl rnrop group most likoly could not collect th,: 

ks.15,187 to cov.r th of ncost mvjn *r tho season. 

10. T_ t,ird r'.a ,ol6 bo to (ivid. t. iiTipation 

arua (70 h.) into bhot 4 tracks of 1A acros each so 

2that with a -cuvc..c punD at, full dischor.,go workin, 

9 hours say couiY. s-,plyp r wo on,. acre inch of water 

to r.placo 1 jt. ?as b,,n lost by evaporation, transpira

tion hnd s s.., ,oa:. 70L. n.c.ssarv canals and control 

.atos must hK install.,/ so iL.hat P 4th day rotation of 

vater applic-tin can h". ff.ctiv,;lv handlud. 

11.* V.- fEcurt. rul, is do not al]ow w'-.r to ant.,r 

fiao Q, r. it is n.. t n..dod. This .. a a a daily ins

puction of tK colaj.s §at th.. 'at.r isto. 0 going to 

tho schdd location anc not, buimn lost through open 

http:puiur.h9


canal - ts rat Loi~s th~rou:.:t cn or by ov:-r

topn..11 of c.ni >t*~& o ra1 or no_ cd cl~uF 

Tlw~ ~tlf ~ 's~ ~ 	 iini(0 s htstolp t(,it: un- di scharge 

* :Itl tilu )um,) urivur n(. th, LInicn A'vriciultural 

s:mri i'l it t, rit t h.izat r i s b jin,
 

prop 7';)triLut, Th., conv.ntio-,olj i. thU, ofp irri

.to 

't r toc fl o> 'oa:: .1 "n fti ;.ld w.i out t!'_ n.~f 

of canSa iI-d cou'oi] m 'Ihi .tiur' "7,11t has 

th-. c;ro,-s -v ~ry -pco(r o n * d tart srtr -or- ] ci,. s 

th.,; -ot 1o)ani£i- tamaI ran1 oC -.t..r bc).forc: 

-m-turiLty ;io: t. crciis ti-ar LI ~pVci r:!aturA and 

t"It. ouio as:zp dol-n. Ii_ canal sy.-t _. Lor rotational 

irri ;±~ vtx 2..nra..;crop yfr ids, in addition 

t")Ki::t r to Viria*dcan hb incr, as di by 

20 to 50 n~r c _nt ovcur tI>. f loodi-.n, fiuG to fi(L-d 

12. '1L:. f if th- rul_ isFto h>. v, th:. i'a tor in t hi fi uld 

at 	 tIu_ pro r,r ti,.,r ard in sufficiont r-uantities. T hec 

ii t nscL,-. i,.ust K.blic .d u~pon th,_ driie C-t sca son 

so as to~11 v, c :raacit- o-no.- i: . von ii cL.rinr rainy 

s(.aasn some of' tl. put;ipifl,, capa_city is not us-d. IRains 

of 1L. Ss: thn1/ ih fal.r not1t> Ftrc, usually 

enou':h 'a-t~r tocaus... C. y :p to I - shut down. Ric 



i:2 v.l , ,asivc < ... K b" ; .... of wwj:,.;p :~~'iv dui'ng 

th. 	 f].ow,.rir; StwgJ anncv<o-m.ntvain riod. r 
tbc cr'o -:-.s U V a,].ntd, fi.T CKs sh-o ul d n. v r a dlowed 
to dr-i- so th. t the soil n .Lrt -ovIco cacko 

-13. 	 sixti f'1Jl,. ikso :t . . vV,.t..n,. fields 
c:fld mR olj,, ~ir-, arya to sc.:., t: 	 that excessive 

--re c- is n-ot o,,c;cri . far~nr br-1 must instruc
ted to rer ho].,-: o.,id brcxa: s i-r l-ves qnc 	 to thi,hig~h Kri)"n.:- to )7.,vut o1 rt() 3 o:rng. 

14. 	 1hos- ,- -1i- L_S to ,nco r; e c:-,ch far'm,.r to lev l ?,is 
JGp...c1 1-, 1, -o s unii'or i-....7 	 V c.j[o. , onnJ;i.'t.. L.e:1 O1 
h. 	 .ield .i c . .,-tt in 

tincr.Sa.- sxv :s.-s*th . : spJ 	 ,-] o 
U su l l y , t h~ s - s PO t s 1c r - m 't o h t i r ,n so 

to 	 c r) -, , o 

15. 	 ., h iu_ - n . or F1nco: t f: i,'Qr t41 _p thO 
W.JK.SuS : otof '.is fl, c". . 1 Q5 s' ,"5,U)Q asS ':atr 

cros , n they -m:.t i"it. t , cron for sunlight cod 
soil frtility. 

16. Thl ijti rul.. - k. ,.p o.:-'n:. 2.- ad aup cl-an at 
all 	 ti:.. . ! rU<i' .. d , .'o'<V oil -d fl?;1mi on ,and 
for 	 suv,-ral cdays' opxr'), ties, if r ... ns ore: n ,dod,
 
thc mechanics shoul rotifico as
K7 n 	 cuicly as C:ossib]. 

If t..: 'rcr ",wii t:, sov.r'.i daysv, a substitute oump 
or (:.j.n u a'Or.c 	 2hC,-

Ci) r att&:ts to ooint out th differ;.nce
 
bet<.c..n p .uipin< waster 
 'ad i ci, itirn , r the 'at,,r is
 
unde.r control At all times 
 the artr in,s :ting 
fu I v,'] u)- out of his r,.in: cos t. 

GicEL; 1/23/70 
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