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Sir,
 

,nnual heport for

the honour to present herewith theI have 

the year 19f3O-61 coverin- ph,sical achievements 	 of the project. 
chaoter describes 

The report cornprises of ten chapters. The first 
of main findi and number of 

the backgieund,jbjectives,summaxY 
pnpers published during the year.The

technical reports/research 
each field.cover achieved in m.jor

remaining chapters progress 

the project axe published in the 
The research 	findings of 

reports -:hich are ,upplied to the researcn and 
form of technical the country for dissemination of results.
planning agencies in 


prepxred and

In this connection nine tecl.hnical reports were 

consum'tive use requirements
in field ofdistributed. 	 !esearic' the 
field of 

tf cio!-s ves contiLu:.u to cover r:ore crops. In 	 the 

more 	 for 1ov. cost lining were 
watercourse improvetent designs 

utilizatic.l-end tested. Letter techniques for efficientdevelined 
%-erealso developed.of water at fielo Ivel 

The research 	 findings are also disseminated to the farmers 

area. -.s a result of project implementation
within the project 

during the year as comared 
cropoing intensity increased to 1327o 


of crop production v\hich
 
99/1 in base yeax.The gross value 


stood at hs.23 million in 19C -66 increased to Ls.40 million
 

during the year under report.
 

to 

Yours obediently,
 

Lunir/ 
Project Di2rector 

(I euhdmmJc 
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SALIENT FEATUiLS 

OF 

PRiOJECTiONA RECLA1.11TIO11 E PELIMI-bNTAL 

TUBEVELLS 

ihamber of tubey,ells installed 

Total designed discharge (cu,:Ccs) 

dischexgc(ousCcs)Individual designed 

Number of tubevll closed 

Actual pumpage 19E0-81 (ac2e feet) 

Average utilization pexr;entage 1980-81 

ViATEh TA.LL. LhPTH: 

(r) 	Ac-project/base year (f-e-t) 

(b) 	 Post project(fee-t) 

AREA:
 

Gross Area (acres) 


Culturable Arca (acres) 

(a) 	Pcrenniul (acres) 


(b) 	iLcn-per ennial(acrcs) 

(c) 	 Un-conx.andCd (acres) 

CROP PROLPUCTICi'I: 

Cropped area 1980-81(ac-cs) 

1980-81
Cropping intensity(percentaue) 


Cropping intensity- base year 


Gross value of prouuction of crops;
 

(1980-81) (Es.million) 


Gross value of production of crops;
 

based year (F.s.million) 

SALIiLh ZI0T.
 

liumbcr of tubev:'lls 


• 	 Base year 1965-66
 

Base year 1977-78
** 

-: (iii):-

Mona Unit ShahpuT 
SCAEP-I1 Unit-lI. CARP 

138 161 

438 254.5 

2 to 4 1 to 3.5 

19 

1,12,108 F8,425 

45.32 45.35 

0-11(1965) 2-10(1977)
 

0-20(1980) 

1,10,000 67,275 

1,02,000 55,113 

71,400 

18,150 52,520
 

12,450 2,593
 

1,34,793 62,517
 

132 113
 

99(1965) 108(1977)
 

39.52 46.73
 

23.14* 4.76
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* .. ,~4.j4S U LIARY . . 

::IN4TEOLIUCTIOGI 

Agricultural oxroduction in the irrigated area of Indus 

Plain is low as compared to similar areas in other part of the 

world. This unhappy situatinn existts des pite the fact that the 

fe~rtile Indus Plain has a potential ,Gincrease the production by:: 

3 to 4 times,, Many constraints have been recognised for low 

yields ,among which -traditional cultivation pra'ctidbs,low level 

of inputs lack of plant protection measures and waterlogging 
and salinity are, important. The problem of waterlogging and,! 

salinity aggravated to such a extent that towards late fifties, 

it was recognised aspx.bl, nmeonfcing irrigated agri

cultur.., As a remedial measure, a large number of tubewells are' 

being installed under variousSCARPs to, restore the productivity 

of aff ccted land. Irrigation supplics have almost doubled in sweet 

zone axeas with the resultant increase in crop acreage and 

production. However, the 'qual ity of pumpud water vrjriLs from good. 

to very poor,, and the enhanced water supplies used without ,special 

management techniquLs may 'aggravate the salinity and waterlogging 

problcm-:'rather thon contributing towaids their solution, It 

was al so noticed V at procuss of ruclamation of salt Off ect land 

was vcry slow inspitc of additional tubewcll supply. It was also 

observed that supply of watc~x,espo.cially at the tail of watexcoursus 

did not increase as anticipated duc 'to highcconvoyance.losses in 

wate-rcourses. In order to askux(, the- success of huge SCARP programme, 

it was felt vitally ncccssaxy from tho very ,outset to undcrt'akc. 

a programme of X~scarch and invcstigation so as 'to duvelop, criteria 

for the optimum use of land, and wiater resourTces and to formulate 

concupts through research and invcstigstion,,.for obtaining optimum 

yield of crops, To mc.,t this x cquircm~nt, Mfona Reclamationi 

ExpcrimL.ntal Project was 6'stablish~d in 1965. The project is 

specifically atte-ndinig thu probleums of irrigat 'ed agriculture to 

providec guidlin~s not only f or thL f arming community but also for 

bcttc' planning of future SCAFPs. The pro jLct covered a gross are 

S of 110 t000 aaces in liona, Un it of SCARP, II upto February,1979 

whe~n 161 tubc.w~Lls Of S':hahpur SCbLP Unit -I and 9 tubLV.CllS Of 

";Saline Zone sCAEP IL wre alsGo'transfuxrcod to. thc project to 

wide-n thc. scope of xeseairch. The total project area now compriscs of 

1,77,275 acres sexvc by 308 tub~v,,clls. As a conse'quence of 

' project cfforts thL cropping intensity in the'-pxoject ar~e has 

increased from 99 to 132%rand gross volue of production from 

Rs.23.0 million to, Rs. '4.0 million. 

4:I4 -

' 

, 

;' 

. 



project PC-I vas approved for a f-.ve yearE period
 
Originally the 


extended upto Juri,1975 to mainsubsequentlyof 1965-70 which was 
 the
 
research under executirn. Sccond PC-I for 


tain continuity of 

current PC-I
 

period 1975-80 was successiully implemented. The 

June 1983.
0 	 ycars;July 1F O to 

stand approvc for a period %f three 

such infor-
The primary objective of the project is to derive 

it possible to identi
mation from operational research which 	 will make 

and ground-water
fy and apply the agricultural,pup maintenance 

areas being developed
hydrology techniques most adaptable to 	the 

is being conductedthesc cbjectivs,resCaichunder SC,.RPs. To achicve 

last 16 years on the: following aspects:
for the 

of improving irr-i-ation L.fficicn
* 	 Develop and evaluttc methods 

in tcrmrs of costs and 
cies through waterYcourse imprcvemcnt 

ben(.f it s.
 

changesland ltvellinr', includingand benefits cif
* etermine costs 

st -nds,nitroi~ten fertilizer 
in irrigation efficiencics,crep 


crop prodtiction.
recovery and 

v hich will allow 
* Levelop k,.uiclines and training systcrs 

from thtir v-atcr,landproductionfaimrs to achicvc: optir um 

..sourc,
and fertili:'er 

of marginal quality Naters and 	 for 
* 	 :evelop guidclin, s of safe use 


improve sub-marginal vatrs.
econmicallyamendments to 

i.(thods and proedures for ruclam-,tion of saline land. 
* evloping, 

to determine the 
* Letailcd grouno-v;ater hydrologic studies 

, wat _r quality chant,.s and 
r manaumenteffect of grounu -wat,: 

tubby .ell p , r 'rc
 

i,r habilitatiion and replacement.
* Tube-well epuration, raint unanc 

The scepe of th, project v.as eriginally defined in 1962 by 
it was refined bySubsequentlyDr.l.ilton iirman,U,-IL Advisor. 

and L,/s Tipton and Kalmbach Inc;
Mi/s Harza £ngineering Co. Intl. 


bLi.A. Technical A.ssistance to be furnished by the
 
consultants to 

US-AIL' could not be securtca upto 1973 due to general policy of
 

Hov,.ver the first agreemnt %-ith US-AID
 
curtailment of funds. 

providing technical ard financial assistance 
for "\atcr
 

for 
in April,1973. On trmination
 

blanagement RBstarc h" las signtd 

in ":ay 1975,

of this agreumnt,tvo nuv: agre,_rrnnts VjU -,si!nt. 

(ov nrrent of akistan and US-lID
each for tve yars,betveen 

fi .lds at Llona, Project. Since 
for carrying out rus,arch in thlsC 

ments could not bc fully
the funds provided unzder th,_sc 	 apre 

v.cre c:-tnded 
utilized upto 30th l.?,y,1977 both tLL agremnts 


June, 1 978. ipplied type of research in these fields
 
upte 30th 

-:2:



was conductcd in collaboration with Colorado Statc UY ivc.sity 

Advisors ,hich rccuivud vidL rccoCnition and acccptancu both 

within and outsiu- th, country.In ord,_1 to continuL th, on-going 

rescarch to tLa, it to a conclusivu stagc and to initiatu rus-arch 
an lgLm .nt Rcscarchi"On \atcraruas, a sparatL PC-Iin many nw 

was approved on 20.12.1978 by EC-1,"C. This ,C-I pxovidcs ,s.1 2 .505 
of 1977-82 formillion to b. utilized ov.-r a fivC y,.ar pTriod 


conducting rTsaxch in th. fmllov-ing fields:
 

1. ,atrcoursu impiovi nt and managumunt. 

2. 	 Vat, r,soil and crop managLmnt.
 

of v atur and crop managpm,nt.
3. Ext(nsion 
ciop managrntLnt.
4. Economics 	of vater and 


5. Ground-,t~ r ranog~m~nt. 

6. Tubuwll ,pratioi,maintnancc and managum nt...
 

POJiCT ;CTIVITIL
 

Thcsu can b, dividud intc tvo parts namly, "Tubu 11ll
 

Opcration and I.aint-nancz. and "Research and Inv,,stigt ions . Th
 
into tv o phasus.rusearch activitius can bL fur'ther divided 


tc maku ass,.ssmr3k of px. -proj.ctI-.Th,. btnch mar, studiLs 

conditions prxvalint in th. proj, ct ars, thus establishing 
of th project impl~mcntatdatum for uvaluating thu rtus.lts 


ion.
 

This phasu covrd: 
arxa in partnrship* 	 Socio uconcmic survuy of th. proj. ct 

vith Uinivursity of ,LgTicultur iaisalnbrd covering thu 

invuntory of lnnd us.,cxcjpirg patturn ,fnrT; input-outputs, 

land t,nur and f;.rii.g strTuctam ktc. 

* liydrolocic s.oprais,,i rf th( project ar.a b,.for, 1965 
vith t1- h1Ip of 'SIP. Thi-: include s maps and data 

on th .ajt~r-tablD -t diff(rdnt p,.riods of timu, 

thL, hyorologic r im ,,nd . at r bud 7,t onnlysis for 
th, p(riod 19C4-(5. 

II-Actunl rusinrch and invu'3ti5ytions sta.iytd aftur compli

ticn oi b.nch mark studi,-s, -hsicr:l proi-.russ achicved 

in tach major fiLld of rusuarch,daiing thu year/ruport, 
is pr,.sunt.d as undur: 

SOILS AiiJ EhCL ,L.TIOI 

This suction is m nly conct xnm.d vith thk. problums 

associatud vith th,.. u ,;/poor quality waturs,stnlt salinity furti

lity and salinity vatcr inturactions and salt tolranc(, of crops. 

-: 3:
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Utith thLsc broad obj, ctiv.s in vic w ,it conftinud field research 

on suv,,n stud its. T,ntstivw; conclusions drnawn during the yt ar 

* 	 1.huat yi.l ,. significartly incrstO d vith thc aPpli

irlrigtion conditions.cation of f.. tiliz-ur 	 undur salin 

was neit aff cct,.d significFontly vith 	 th .
* 	 V,h(at yl..id 

vat, r of 2000 ppm TL'L.application of tutL..v.1l 

* 	 Ricu and alIalhE yi, lis vLr signiiicantly incic,'scd 

v~hx. 20cri. dth p, r irriation was -Ipplid as compared 

to 10cm u,.!th. 

* 	 Th(, d,.cr.ar: in 2L. was sianij'icant v,hulc 20cm d,.,th 

ptJr iiri::ti on O-as applid as compar.:d to lOcrr depth 

pLr illi !.tion. 

thL application
* 	 IjcrcLtS i!i lict yi,.id vas OnSe2Vd v ith 


of zinc sulphatu.
 

* 	 uood cotton yi. la was obtain-d by soving th- cotton crop 

and slopingE b(.ds as corimpared to flaton doubl rev. bids 

so. in .
 

" 	 Thu pH and LC,. oi th soil ducr,.asd significantly with 

incrss& h-i dpth of .,-.at~r applid. 

yi,.lds vh~n irrigated* 	 hice and ,,.hat crops gavy higher 
(SA h 7.0) as comporcd %%ithwith gypsum trontid v.atur 

pu L tub ,, 1 ..at r of 14 	 SIR. 

SOIL , i.S7 L g LI, 	.Dh,.Th BY 

Th anr.lyticl r, qui.rm nts of Soil Sa-,linity and Xatur 
to, the piojcctTabl,. ircj(ct'uvu ,rl 	 n.t in additionIo 

donc during, thc e/ar Was:rTquirtm,nts. Sumrnriy of 	 ork 

Soil salw'plcs \.att.r samples 
analvzscd anal~ysd 

1,Soil salinity and vaatrc table 
survey 2ir ect oratu. 510 _ 

2.viona Proj,.ct 	 5609 509 

-:4:"
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AGRON1OiY 

This section is responsible to devolep methods for the 
cffective use of land and water, optimum cropping impact output 

relationships and wat.r requirements of crops under diffrXnt 

water tablc dopths.\Ath these objectives in view it conducted 
research on ten studius. Tc-itativt conclusions drawn fror, one 
year data are: 

* 	 High .st scd cotton yicld(B-557,1(.85 j/ha) was obtained 

from 30cm plant to plant spacing.Yiuld lvel decruased 
to 12.1 q/ha v,hen plant to plant distance was increased 
to 60cm. 

* be)d cotton yiLid unto 20O>C higher i,.as obtaine.d with 

fertilizur dos, of 140-45-P5 11PK kg/ha and absolute 
plant prot.ction. 

* 	 llighest v'hat yie-ld of 41.86 q/ha ias )btain~d vith 

soaking irrigation and thbxouh sc d bLed preparation 
as against 30.5 q/ha vithout soakilni irri{gntion and 
paltial till :. 

* 	 50, higher cin yie.ld "!.'as obtaind by mchcnical v,ecd 

control. Gempa:. combi (8 6 lit/ha fairly substitutcd 
hand v.-(-,din,. :*vu -a'v. an incrkmr.-nt of 40' over .cedy chcck. 

* 	 highest ThL.Ft yild of 44.1 q/ha was obtaine.d -,hcn 2 hot:ings 

plans troe ,.,xke as ccrrpared to q/ha-odin;s done 26.1 
under control. icur ,n v.ris fcuna th. mst Lfficient 
wccdicidu for vlat and gave 12 q/h- rwore. iiuld against 
no weeding. 

* 	 Precision l vtlling besiaus saving irrigation water, gve 

higher wh.at yild through efIicient utilization 
of applit-d inputs. 

AGICULTUI\4 L LCOI80LI CS 

This section aeals with th. collction and proc.ssin: of 
the dat-i or thf. socio-concnic chang, s broui ht about as a result 
of project it pluri.unt:ticn. In pursuance of these: objcctives it 
conducted research OY ih t stud i s. Irportant findings of the 
work complettd dUring the year arc.: 

* 	 1 compaign oil hurvy cl.aning and mintenance of watr

courses throuhut ixrigCrted ar .as in Pkistan is 

recommnd..d. Th, bLst tinm to c. rry out this programme 
ech ye, I hen thK can:Is arc closed in vinter for 
annual n,:.intn,.-ncu and to provic, incentives to the 
waturusers ,pucca na,ccos should b. nrovided at subsidized 
rate. 
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EaFothen v.atu;rcoUxsuC it-,piov.,mknt is considurjd to bc thc bust 
: nv, stmrn.nt biucust. it , ,h gv us-t :r.turri.It rqi~ 
cornpartively It. sc,.pialu invu~strm nt and tcchflic'1j zisitanfc(.. 
iiorth~n vJturCOUr -. x.conotiuction is thL r ,fcru r. coiun,,ndcd 
in 'Lr,,h zont.'~s 

!or01huivy c1ai. .nu mtintLnanc,. ,-zd ec-rth(:n irnprov mu.nt of 
vmtrc 3~bish.~~tolf -viz,-,bC sssocirntionus~s ",tcr-usur's 

is cssunftisl. 

EJconomic ;51iSs1-1o1.1 thrz rxt- linin, of ,,.-t,-:coUrsL- is 
pxofit--hb.1vhtn th .- cost of linr - is 1%s.20/- pur lint.-r foot 

or -ibrut li,. 3.00 ;)cr squnr- foot.*It is thurufoxc 
rYUcorr~cnd u.d to J v(.1)1 such t( ohniquLts in. viic h cost shoul.1 
not --"7ctLd th Limit. 

*To cchi v. hiCLKi ixiiCtin -ffici~ ncy,cL s-nir(Sg of fj~id 
xrturcourss,1lnd 1v in ru sov~inCg,tnultiing, -nd V.Cd 
contiol is ,isss~nt--*.1. 

* 	tIC to sho-ttV5 . Of' O. duigt K h!,xvusting- of vh 
croL-p it is 2kr1r..bncdA tK-,:t snmll s-isc hi-vcstors should bc, 
intiodUCAd tO Collic(t urilli tiMfc-. 

STL'T IbICR' 

This s .ction ,,ssistAd in thL pruprotion rf' expuximcntol 
dusigns -;nd lr-syout plsns for ru-sus-rch studiL.s tECun LIP by vnrious 
suctions, In coddic~tion,it cnrri.d out st-7tistic.7. ans-lysis of thc; 
CoiL ctl-d rsoc t for intiurprct.1tion of rcusults. On thL. 
fid sid,,it Yhulptd uxt(-nsiori suction for yiL.id cstirr!ntion survey 
of thc. rmn-c-r crops of the proj~ct nrt-n. 

ET i SI Oi]12 

'fhc k.xtcnsion suctuion is 'uspoflsibi'. to orennizc th,. fturmurs 
to idcntify !md rich iuvu. thtuir pot(untia-l by muking cfficiunt usc of 
av-iinbiu. i-na 1na w'tr rsourc,-s. Lut. to scrorcity of wv'r.ttr 
priority wns givt-n to v.'2tur rns ntC-spt-cir.lly W,9tU. cour-S. 
clurning8 ;7nd i-.ointtcnrsncu. is -,rusuit of u-xtcnsion -fforts,two 
v.tcr-uscr s nss-.c i~tion s w~rc Drc,7n izcud to cr-.rrly out cius,,ninc, -nd 
mnnintcn,-ncL on tht- SCuLCt~u b2:,nch,:.s, of the Snrksr-.i K"1. Thu 
scction wss.1so invoiv,-d in ,,.t,.Tcoursc, itoro:v~m,.nt 'cork rot 
tubuLW.11i fmh2 Ii-6 ld S-11.-54 %,vhL..vt v;,ter usurS VcruT oxgon iizud 
to providc monnuo l 1;Thbour for u rb loxk. Lc(sid,.s th~sc -.ctivcus it 
uMployu.d -,num~bur of' extu-nsion ti-chniquu.s to diSSLurnxtL thu, 
injtust rusC.or!ch findings to th, Yrrnu.s. 
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Thc ,Xp,rince g-incd in vwrtrcourse cleaning md insintcnrncc 

w.s uscful -nd ncnu r.gin .Th, r.su1t s indc',tL, th'It convkuy-ncc
 
1oss.,s in tht. c1.c:-I-d .nd r.int,-inu sk-ctions cr b . rcduc...d .4bout
 

10- ndd itir .l v,:.'tr c -.n t- ui~].u to fik lds '-t . v rTy nomiin, 1
 

cost to thL Government - s Lntin .'ork is donL by th w't~i-uscXs
 
LudL thL supirvision of :_tnTsion stsff.
 

COl.b U1 P',}rIVL US: 

cLLL-rch on sti!tiiol of consu~mptivi usc rcuuirstnts of
 

cotton 4,s corpl t(d .rd tL.o n,w crops orn'.m ly 1 rr>. and Sorghurn
 

vc(rk t kcn Up faC' t h ir C c "i:L It tVi'. ot im r,.u1t s
UV tion. Fin' 1 


in c!!sc of cotton ,id onk 'd.t"&. for bir Zclr. ,nd snichlurn is
 

giv.n s uiijcr :
 

Cmnsumnptiv, Uw.. .ccui _Im.tnts ,t Piflfcrunt hrr Tnsio,cn.) 

Crop 1 -B -.r 3-B r 5-rmx 6-B 'r 9-B!'r 

Cott on 74.49 - 69.70 - 64.26 

--(lodd r) 65.92 56. 64 50.50 

Sorghum
 
(F odd Lr) 37.F39 36.47 - 34.59 31.87
 

HYI£i.0LOGY/WLTLB '.JJGn :'I': 

Thc r.sponsiblit i s of thi-,; sc.ction in cludL r. L.sur,. nnt of 

w.:ti'rcotxa c onv,y,ncu lor,;s',dvu.lopin it rid t sting of vt,..rc oursL 

improv,.mr.nt tcchniq rns,monitoinm of imni ov, d m!!tcrcour s,s nd 

growLudv.'r tr rr'... it .chi. w. th( _.sobjectives cffo t-;gr xwei.vch. To 
wcrc continu d .:rid prol.u.r:s cli,.v, 6 du.T in , th c y( -r covctxd tht. 
follovii g : 

1. 	 vclopmvnt .nd t .'stinw, of V.':,t(,YCOLtrc irnprov.r.~nt t.chnicus 

continud. rri,h' sis v u tgivurn to test lov, cot linin,s 

which includ,_d: 

rd 

ii.Ccnmnt concrt.P. Iining with 21, thick v,wlls including 
i.CcUlmctt concit, 1 b irn, vith 3fl thick nr11l2" bd. 

iii.Lining vith c: ickcn i, .nd 3/4" thick clrint 
p1 stur. 

iv.Birick n., son xv linin, vith 4- thick wlls -id 3"1 
thick crrnt concxtt u bAd(1:4:6). 

v.}brick linin, vith 4-' thick v- lls ,nd 3" thick 
ccmtnt conc: t,_ bkd (1:3:6). 

vi. Siuc liling, of ,,"tt.rcoulsc vith 2 thic. pxcc-st 
concx~tu, sl bs. 

-:7:
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2. 	 ,All the improved w',tercourses vcre monitored for chranges in 
their de1ive-y effiienciLs yith thc pn ss-ge of time. 

3. 	 Low hend jet pumps were insttillcd nt tubswulls iN-r51 nd SHP-46 

to solve outlct(rnoghr) su'~mergencc problem ,nd to lift wrtex
 

" to command higher ficlds.
 

-

4. Precision lnd levclling wrs ctarried out !-t four sites cover
ing nbout 19 6cres. 

5. 	 Ground water min!.gmLnt resoirch to lower the water-trble 
'and to provide fresh wrtcr reservoir in aquifer wt sit(, 
No.2 in Skeslrx riren was initintud by energising thu tubowells. 

6. 	 Skimming wells were inst,,lled nt SHP-26 -ind hN-116 to skim 
fresh lryers of w!ter overlying snlino aquiftr. , 

7. 	 Study to ru-bore or modify the closed tubewells due to higher 
snlinity wps continued. SHP-25,SHP-24A r.nd DIN-94 were modified 
to irurove the quolity ns well as disch-rge of these tubewulls. 

8. 	 Flow mUsuremLnts with cut-thro-t flume(12"x3") wore compared 
with the spirling meter rnd the differences betiocn the two 
were loss thnn 4%. 

TUBFI\ LL OPERAISTIOiM AN- laINTNI, CI 

There are 308 tubewells on th( chvrge of the project.Their 
running cand mnintnnnnce costs 'are fin-nced by Irrigation nrnd Power 
iep.rtment, Government of Punjab. 

i)Monn Unit: 

Out. of 138 tubewells commissioned in October,1965, 119 tubewells 
are in working order while tht, remrining 19 hwve been closcd mninly 
due to brrkish w'ter/ no demr nd. The tubewells in wbrking condition 
were run during the ycar according to Ppproved schedule ?nd thL Pver

nge porbentage utilizetion on the brasis of 24 hours doily running 
was 45.32. 

ii)ShvhpuX SCARP Unit-I -nd Soline Zone SCARP-II 

Average percentrage utiliz-tion of 161 'tubewells on the bnsis 
of 24 hours doily working for the period from July 1980 to June 1981 
wras 45.35. Nine tubewells of Sralind Zone were energaised during
July-August 1980 nnd their verogc percentrge utilization during 

the yer wgs 47.30.. 	 a 

TECE1CUPUBLICATIONS 

ia Technicral report is issued on etch study on c'omplction of 
research work. Thepublished reports rre supplied to research nnd 
plrinning rgencies in the country to keep them informed about the 

, . . ,IL' 	 -:8:



rGsea-rch results. Follovwing nint- xports were finnizcd during th
r .	 ,. Y.-e T •. 

-fec oftbw-1wtsOf differefnt KCv~(s nsi 
conditions -rd pl, nt growth. 

2. 	 An investigation into th6 mvrkting problms of sugrrc!'nfl 

in Men Projcct cxcn(Sorgodh,) 1978-79. 

on3. 	 Imp-ct of wntcrcoursu improvcmLnt rit tubvell, D41-56R the 

form economy. 

4. 	 Ch:nges in tubewull wtcr qunlity in Rionn Proje.ct Lrr . 

5. 	 bliersuremunt of w:tLrcouTsU losses by ponding method -nd 
study of fz'ctors which :;ffect wntcrceurse losses. 

6. 	 bench m,!rk survey of w-tcrcourse -,t tubcverll MIN-22. 

7. 	 Determinntion of suit:blc dose of gypsum in rXlf,tion to 

qurlity of irrigrtion wrnturs. 

8. 	 Consumptive use rcquiicm.nts of spring mnizc. 

9. 	 Iitrificrtion in fortilize9 -s i function of sclinity -nd 
moisture stress. 

In nddition following xeso!'rch pnpors were preonrod nd 
priusentcd at v:irious .ntion-l nnd intornrtionnl forums to projcct 
the project findings on completed r.sipccts of the resenrch. 

1. 	 Low he! d jLt pump for improved irrigrtion in SCIIPs. 

2. 	 Consumptivc u'se rquirtments of spring m-ize. 

V-:9:-	 '
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SOIL Af'W£' RECLAwiATIOh 

This section dc-l5 vith soil,wrtcr rind cron problecis fnccd by 

out the solut,1osthe cultivetois in SCA16' Arcs. In order to find 

of these problems thE. rcscrch on the follovwing studics under Mona 

Projcct ind liancgcmentVater Rese~ichReclamation 1xpcrimcntal 
was conducted.
 

1. Salinity-fertility interaction. 

2. Cropping pattcrns on different m, tcx qulity basis. 

of soil dcpth and !.cmicalamendments on the3. Interaction 
soils.reclm. tion of s-lin;-sodic(non-gypsiferous) 

?nd salt movmcnt4. Dctcrmi.n!,tion of reclamation rcquixemc:nt 
differcnt water- bablepattern for sIlt affcatc soils undcr 


depths.
 

5. hole of zinc opplication in salinc-sodic soils for rice 

cultiv tien. 

of boron centenrts in ground-wnters nnd soils.6. Estimation 

on soils and crops.7. Impact of using high magncsium waters 

The report includes only one yeo data collccted during 1980-81 

relating to the above mcntioned studics,t.terefoie,only tentntive 

conlusions hove been drawn. 
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STUi2Y NO.1: SALINITY-FEE TILIT1 IhTIACTiOi 

OBJECTIV E 

Soil salinity/sodicity c-uscs significant reduction in crop 

yields in the Indus Basin. Considcrrnble research has bocn conducted 

at Ion, Project on th devclopmont of efficient ,ind economical 

rccllmtion ar mansgrcncnt of s7lt-,ficted soi <.technolcgy for thc 
is possible carry rcclnmrtion onEovever,semc-timus it not to out 

all the slt offecte.d soils duc to the non-availability of suitable 

reclamration means. It is,thcco.,nccssry to investigate thc 

possibility of raising cconol!.ica l crop,, on s,-line-sodic soils -nd 

under saline irriF'gtion conditions. Thi applic.tion of fertilizers 

m,'y be beneficial for crop grovrth on sli-aflctcd soils v!'(:r 

]sc.j for crop grovth. Tim. intcraction ofsaline water is being 
different ffrtilizer matcrials vith s.lts,prcscnt in the soil or 

by cropirrigation water,ma/y impiovc the uptake of useful nutrit:nts 

plants for bctter growt1,. 

_el.ction .f : 

Three, 0., hcctarcfields situated under the comr.,wnd of 

selected. Tic-ac fieldstuber.ells SilP-29, IJK-1 3 :-nd L.I-25 were 
an.d poor auality irrigationwere originally non-saline,non-Fodic 

waters were used for irri..tionol purposes.The quality of 

waters used vWsas ,uei: 

Lii -25 1344 11.50 2.80
 
-1920 3.55 


SHP-29 1472 8.20 2.(0
 
IllU-138 

Treatments: 

At SIl-29 and Nlif-25 thc follov.ing fertilizer doses were 

tried. 

a)Nitrogen @ 50,10C,150,200 lbs Il/Acre. 

b)Phosphorus C;50,100,150 lbs P 05/Ac E. 

c)Potassium 0 50 lbs K 0/Acrc.. 

vhee at >-i- 38 the fo:llov:inv, treatmonts were tested. 

a)Vater salinity h-ving 736,1056,1408 and 2000 ppm,TDLS. 

b)Nitrogen 75,125,175 lbs/Ac-e. 

treatments in all possible combinationsThe above-mentioned 

were tested with three repeats.
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Layout:
 

Bach field wrms divided into respective plots nnd plot 

bunds were constructcd. The trcaticnts were r-,ndomized.The boundr
werc madc and cach plot was irrigatedies b(tveen tre,tments 


separately.
 
.Appicnionof tertilicrs:~ 

C ilcul.rt d quantity of fertilizers ws evenly broadcast in 

the plot.s pci. trcttiurt. All the P and K fertilizers and ha.lf 
the time cf sowing h.ereas the remainof nitxogcri v.,,s ,pplicd ?t 


ing half dose, of nitrogcrn was a pplied later on.
 

Vhf at-rice crop 	 rotntion was followed.Thc cultural operations 

sites nrc rcported in Table II-1.carried out -!t these 

Infiltration Thrtc: 
Iniiltf tien rat,, rasured by 'Stand.'rd Ring" method. 

The readinc s v'cyc recorded ftcr 3 and 6 hours on each site. 

These mcfsuenm nto ,valc do during January-Fcbruary. Ps to 

minimize the loss of ;ater throuJh cvaporl'tion.Thc results nre 

given in Tablc 11-2 and 3. 

Croo Yield lstim tion: 

Crop yield wais cstimated by crop cutting method.1or this 

purpose an area of 4.5 x 6.1 metre w-s harvested fxom each plot 

and yield was estimated as Kg/ha, but vhcei the crop stand was 
yield estimrtion.Thenot uniform,vwholt- plot wfas harvestcd for 


results -ir given in T-blc 11-4 Pnd 5.
 

So is ,men1c : 

year i.e.Soil samples were ta.kcn twicc a from uach plot 

bc-fore sowing, ind fter harvesting the same crcp from 0-15, 

15-30,30-60 and 60-90cm soil depths.],oi each depth soil sample 
locations in each plotwas ccmpositcd from 12 randomly selLcted 

for LCe and SAE.Thc results -re presented inand analysed 

Table 11-6,7 and 8.
 

INDICATIOIS 

by fertilizer1. Soil infiltr-tion ra-te v;s not affected 
applic tion. 

2. V.heat yield v,as si!,nific-ntly incrcased by the fertilizer 

application. 

S li of soil at I,.-25 and SHP-29 was decrcased3. 	 ECe x 103 and 
nowith the -pplic-tion of tubevell vwaters but it IIN-1 38 

trend was observed. 

_:12:
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UO C did not 	show any e-ffect on 1Ce x I0 
sOUrCC nId4. Fertilizer 

and SAi of soil. 

heat yield %--isnot affected by applic,,tion of tubevell water
5. 


having TL"' upto 2000 ppm.
 

STUL'Y 10.2: 	 Cyjo-FLt PITTEii.- 01. LII.FEh/iLT VATh (,UALILTY B.ASIS 

OBJECTIVE 

To develop as appropriate cropping_ syster, for the efficient 
w,'ter lesources.the 	 far' landutilization of available 	 and 

PhOCE1 U]kF 

collect information on waterThe questionnaire vas developed tc 
supplied to the area ,soil salinity/sodicity status,

quality, quantity 
rolov'n and croppingsoil textural class,cot,-mand area,nojor crops 

adoptedpattern follo,,ed ,f-,r.-input used and insect pe-st :easules 

by the farmers. 
tubevellstater :iuality parameters like TLS,SAi, and LCC of all the 

under this stdy %-ere:'onitored and existin-, crpping pattern being 

by the ,ers recordeu. Further data collection isa, wasfollived 

in progress.
 

0F SCIL iP11TH Afii CHELICAL AINEI hNTS OD
STUEY i10. 3: 	 IjTERACTIOi. 

Th RiECI.A. TIOC,-0 hLl S0LIC(Oi.-GYPIFLRCUS) SOILS 

OBJECTIVE
 

To Geterine the bent combination of soil depth and chemical
 

amendments for accelerated reclam, tion of saline-sodic soils.
 

PROCE LUEh 

Selection of site: 

f iElu was selected near S'ahiv.al Tovn,District0.8 hectere 

Sar god ha.
 

Treatments: 

i. Gypsum = 3 (0,50,100% G.1h. of 	 soil). 

ii.Depth 	to which gypsum iill be 
=3(15,30 and 45cm).mixed vwith soil. 


Replications =3
 

Total 1:c.of plots=3x3x3=2 7
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Layout 

The field was divided intc 27 equal plots and plot bunds 

randomized.were constructed. The 	 treatments were 

A~p 9..ic2,Ption. of Gypsum: 

gypsum was evenlyCalculated quantity of pov.dcied 

broadcast in the plots ias per tre-itent prior to the prepara&

,rqiKed into the scil by repeated
ion of seed bed. Thc gypsum ias 

upto the desired uepths. Gypsum requirement calculaploughin s 

on soil basis.
tions wvexe made 

Crop ,ianapement: 

crop rotation was followed. Canal1ice-berseem-rice-wheat 

was used for irri' tion purposes.
water 

Soil Samles: 

each plot.Soil sdmples are beinc, ta!ken twice a year from 

First sampling was doine bolero transplanting of rice nur er,1y. 

Soil sairples werie taken from O-1 5 ,15-30.30-(0,60-90 r'nd 
soil sample wes

90-1 2Ocms soil :IeptL!s. :'oi ench depth the 
in each plot.

composited from 12 loc-,tions,rmndor ly selected 
Table 11-9.The results of the soil ropis are given in 

AIWi SALTSTULY IO.4: DET0,Ii1'TIOk 0i: LCLALTiO hL(UIhkl iT 

.,OVIfli.hT PATTiMi "bSALT AitFlCT.LL' SO1LS UhL'R 

i.IPFEILI.T IATEE-TABLi_ 	 L'LIFTHS. 

OBJiCTIUV 

* 	 To monitor the salt movement in a soil profile under 

different crops ard irr:ig-tion levels. 

requirement for salt

* 	 To determine the actuvl w!ater 

soil salinity within acceptableaffected soils to bring' the 


limits.
 

the role of' excens leaching on salt contents
* 	 To evaluate 

and sat aistriLution pattern underof the ground-water 
various water-table depths, 

Site Selection 

hectare was selectedBadly salt affected area of 0.8 

of tube' ll 1\11-42. The soil was saline
under the command 

and poor quality tubevell water w -s used
sodic(gypsiferous) 

was
vater table at this site
for irrigational purpose.The 


beyond five feet. 
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The field 1,;as precisely levelled 	 before starting the 

ifferent plots of uniform
experircnt.The fiolo ':as divided 	 into 

Plot bonds were
and 20cm water/irrigation.size to apply 1OcN 


was irrigated separately.such that each plotconstructed 


Crp L:_anpaeE nt: 

crop iotation vas fnllov.'ed.Pore tubew,,ell
Lice-Alfalfa 

of aoplied water was: 
used for irri~itin. The quilitywater 	 was 


Ta-S =1728 ppm,OAi =8.40 and
 

RSC =0. 00 :: /1 

are given

The cultural operations carried at this 

site 


in Table I1-10.
 

sirationp.P-.i!L Y 

of crop yield was carries out by "Crop 
Cro 

The estiration 
x .1 	metreCutting" method..1 o r this purpooe 	 an area of 4.5 

and yield vas estimated as 
size was harvested from eech plot 

are shown in Table II-11.
Kg/ha.The results 

So il Samlinp.: 

pro and post crop soil samoling was done to observe the 
presentedsoil p:cperties. The resUlts are 

treattrrent effect on 


in Table II-1'r and 13.
 

IhLDICATI OHlS
 
was
 

1. Rice grain yielu mer alfalfa igreen fodder yield 


vhere 	20cm ,.ater per irrigation was
 
significantly increased 
 per irrigation v 

to where 10cm water
applied as corpared 

was applied.
 

there was no
 
2. liCe soil si.nificantly 	decreased hut 

of w'.'s 

t-eatrent effect.
 sij.ificant difference bet.een 


decrease
 
also decreased significantly.The


3. SA of soil was 
where 20cm water per irrigation was applied


in SAR was morO 
10cm v.ater per irrigation.
as ccmpared to w.hee 


I1SALIi B-SOIC SOILS
 EOLL OF ZMiC APPLICATIU1
STUDY 	iO.5: 
1,OhE FICL CULTIVATI0i
 

OBJhCTIVE
 
zinc for rice
 

To determine the appropriate dose of
* 
cultivation under saline-sodic conditions.
 

role of zinc application for economical
 
* 	 To evaluate the 


crop production.
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Selectionof 6it:
 

under command tubevell il -42
0.4 hectarc field the of 

pieciselythis study. The field was 
was selected to conduct 
levelled before starting: the experiment. 

The entire field v'es divided into eight equal plots 
form of 

to 	 observe the effect of four doses of zinc in the 
lbs. per acre.zinc sulphate <!;(,5,1o and 15 

hTp1icati,- .c. Zcinc: 

The zinc sulphcte vas broadcast in the standing water 
of rice nursery,after transplantinflabout cne week 


Cr~an rs2F.,mcnt:
 

1Rice crop ras gxovn.Pure tube, ell ivater was used 

cultural operations carried
for irrigdtional purposes.Thc 
out are reported in T]!ble H1-14. 

Cutting" method.The , estiuated 


results are reoolted in Table 11-15.
 

Soil. ssmpin :
 

Crop yield uas by "Crop 

The soil sermplos v e colleccted from 0-39,30-60,60-90cm 
of on

depths for chermicEl aEnalysis. The effects zinc chemical 
cropping is given in Table

properties of soil pre end post 

11-16 anC 17. 

INLICATIOIIS 

was observed with the appli
1. 	 Increase in rice grair yield 


cation of zinc sulphate.
 

but there was no treatment
2. 	 LCe w-s significantly decreased 


effect on ICe o soil.
 

but treatment
soil was also significantly decreased3. 	 SAi of 


effect was not 
 observed. 

CI 	 T0hu, COTEI, Tb I1 GYOUi-!ATLIRS
STULY NJ. 6: ESTL.Ai'iI' 

Aid2 SOILS 

This study could not be started due to 	non-availability of 
%haterTesting Laboratory.ware in the i.ona Soil andboron free glass 

the purchase of the same.Soil and 
Arrangements are being made for 


Woater samples collection is in prcLerss.
 

OBJr CTIVE
 

1.To find out boron levels in soils and water to solve 

nutrition problems of agricultural crops. 
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hIIH 1,AGNESIUM ,ATF]LS
STUHY P'jC. 7: I>PACT 01. 	 USG!(1 OK 

SOILS A: COPS 

OBJECTIVES
 

effect of high magnesium waters on 
soil
 

To determine the 

plant giowth.properties and 


Selcction of Sites:
 

Three 0.2 hctare plots situated under the ccmmand of
 

sele .ted.All 
 the fields
11 -54 ,i,L-132 and SIIP-45 were

tubev ells 
of medium textured. 

were non-salina,non-sodic 	 ana 

Lazou.t. : 

the start of 
Each field was properly levelled before 

and plot bunds were corstructed.
the experiment 

CroLp aaflanement 

crop rotation vill be follov:cd,-ure tubewell 
Rice-wheat 

were used for irrigat
water having 0.5,1.0 and 	 2.0 Ca/1Vg ratio 

quality of the tubevells 	under this' ional parposes.The w.tcr 

11-18.
study is given in T, blc 

Soil a>i : 
at each sitj after

sampling was completedInitial soil 
soils is reported in
 

land levelling.Chemical analysis of the 


Table 11-19.
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SOILWATER A11D CROP IiAiiAGEIiLiLT 

LA1112 k V.ATF:R USE CAPABILITY CLASSIFICATIOI.STUffY 1I0. 1: 

OBJECTMI 

need to classify 	our soils according to theirThere is a groving 
to 	 varietics and crop

capability to produce rroie ,nd also list crop 
for different types of lands and waters. Suitabilityspecies suitable 


of a crop in an area depends very much on soil type,water quality,
 

climate,drainage cnditiorns,salinity/sodicity, insect pestr, and
 
to 'hesc conditeconott:ic returns.2ilfprcnt crops respond differently 


.ne
ions. For example,some crops can flourish bctter under s1, and 

waterlo ,ged conditions than others. 

In order to make the efficient use of land and water resources, 

it is essential that choice of crops should be made on the basis of 

land capability and water quality.The objectives of this experiment 

are: 

1. To demonstrate suitability of various crops,keeping in view 

the 	 land capability,water quality,adapt-ability,economic 
to recomicnd the most profitable crops forreturns etc. and 

a given set of on farm conditions, 

2. 	 To preare land and water use capability classification 
ascheme,to list crop varieties and species suitable for 

irrigatedparticular land caability class for sustained 
agricultu re. 

IvETHG2OLC GY 

of 3-4 hec. size were selected in the Project area.Three farms 
Two out of three farn~s vwe:e surveyed and land capability classificat

prepared to dctermic suitable cropping pattern both forion map vas 
were grown on tvo sites.Rabi and Kharif crops.Ihice r.d iallar crass 

completely failcd due to high salinity,while kallarThe rice crop was 
grass flourished well.Thi.. was followed by alfalfa crops which 

completely faild there aftcr.Jiiffcrent crops aregerminated vell but 
being tried for a given set of soil ana water conditions.The farmers 

of the area will be convinced to grow the crops proved successful in 

the experiments. 

Soil and .atc_ Samples: 

The soil samples 	from different depths were collected for 

the determination of their chemical characteristics.Viater samples
 

w,,ere also collected to monitor their quality.Soil,water and crop
 

yield data vwill be used for experiment evaluation.
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STULY NO.2: STAiiL ESTABLISI:1hlL T Ui bALT AFFECTLD SOILS 

OLJECTIVE
 

Different crops respond differently to soil salinity/sodicity
 
axe more
general,the plants sensitivu 

at various growth stages. In 
the 

to salinity at early gro,th stages.Soil salinity is one of 

limiting factors for poor crop stand and consequently the low yicll 

of crops in Pakistan. I the salt concentration is minimised at carly 

by adoption of 
grov.th stages,eithex by frequent irrigations or 


can be improved consider
various planting practices,the crop yielu 

ably.The objective of this experiment was "To evaluate different 

soils to establish properplanting practices on salt affected 


crop strnd".
 

PROC EL UY,E 

out on moderately saline soil.
 
The experiment was carried 


for this purpose.

0.4 hectare of medium textured soil was selected 


bring the ECe of 0-30cm
The soil was first leached vith vwter to 


soil between F,to 16 ramhos/cm.
 

The folloing treatcicnts were tested:
 

i. Planting practices 3 i)Flat sowing.
 
ii)Double row bed.
 

iii)Sboping bed.
 

1 Cotton
2. Crop 


3
3. Replications 


Total lo.of plots: 3x1X3=9
 

Cultural_.pexat ion s:
 

out in the field with 1-e
 
Planting practices were laid 

help of appropriate ridging implemnts.Letail of the cultural 

operations is given in Tablc 11-20.
 
soA.San_ ana.j~j.z.qt_ m.ti.on:l. 


Soil Samplin~ and yil sintif: 

collected from 0-30,30-GO,Initial soil samples were 


60-90 and 90-120cms depths and aralysed for ECe,pli and SAE os
 

shown in Table 11-21 .Subsequent soil samplings 
were done at
 

crop observe area of salt
various growth stages of the to 

accumulation on various beds and the effect of high salt 
growth and yicldplant germination,vegctativeconcentration on 

irrigation.TheThe available tubewell water w-as used for 
vise and all the pickings
was treatmententire field picked 

cotton yield as kg/hectare.
were cumulated to calculate the 


is shown in Table II-22.
The data 
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INDICATIONS
 

Good cotton yield was obtained by sowing the cotton crop on
 

double row beds and sloping beds as compared to flat sowing.
 

STUDY NC. 3: USE OF SALINL OROUhiEVATER FOE EECLALATICiA OF
 

SL~iJ!L SOL'IC SOILS
 

OBJECTIVE
 
large scale to

In SCARP areas ',oundvatcr is being pumped on a 

table augment the existing inadequate surface
lower water and to 

of good quality waters for increasing crop production.supplies 

in SCALP areas poses a
The disposal of sjline .,rtcr pumped 

The saline water needs to be disposeu off either
serious proble,. 

through a V;ell designed
into rivers or into natura! depressions 

require ii]vestncrt.There is an other
drainage system.This would heavy 


way to utilize saline water. In Pakistan,apjroximately 13 million
 
can be used 

acres of land are salt nffcctcd.Thc saline groundvrater 

for the reclamation of medium to hit,,!,ly saline sadie soils because
 

water can flocculate soil particlcs,improve soil structure
this 
of 	 the soil vhich is the limitingand thus increase peymeability 

was to
factor for their reclorv.tionl.The purpose of this experiment 

study the possibility- of using saline groun,]-v;ater for the reclamation 

of 	saline souic soils.
 

PROCER
 

greater than 8.0 and SARTwo hectares of saline souic soil(ECe 
tubewellgreater than 30) was selected under the command of the 


installed urder the ground water management research programme.
 

At first steo a pzeliminar study in infilto-meters was
 

completed at salt -fected soil,where saline ground wpter of TL'S
 

1856(ppm) wes applied for leaching purposcs.Sevcn wlater treatments
 

of zero to a maximum of 36 acre inches of

ranging from minimum 

water depth 'herc tcsted with an interval of 6 acre inches between
 

irrigation dcpths.Prom this preliminary study it was

the different 
observed that:
 

1. 	 The pHi of the soil decreased significantly with increase in 

depth of water applied. 

2. The lCe of the .toil decxased significantly with 6 acre 

inches of water application as compared with control. 

At second step,thc land v,,s properlyv levelled and leached ivith 

the saline groundwater of the experimental tubewcll.The leaching was 

by applying frequent heavy irrigations. In betweencarried out 
field capacity.Thethe land was allo, eu to dry uptoirriations reachedleaching vwith ground,;,ater continued till the soil near
 

equilibrium with the irrigation water.
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were triced on saline-sodic(gypsiferous)1Following treatments 

soil.
 

1. Simplc leachirg-Kall, grass. 

2. Rice-alfalfa. 

ILWICATIOi S
 

salinity of 
hicc and alfal.a crops failed due to high soil 

grass established well. 
and irri ation water,but kallsr 

CLOP PYO.UCTIOI4GYiSUl TO OPTII:'ILL
STU2Y 110. 4: LLhTji2 PU'I0,0, 


FhOl. L'IC IRRIGITIO1b VATLh
 

OBJLCTIVi-. 

havc shovn that the
in lTiona Projc.ct are.a

Iicld irivestiUgtions 
after mixing vith

remeins qu!stionnblr cven 
water qunlityirrigation 	 t,that high sodium waters can 

canal v.ater.iaider ct.al.1972 found 
to brinL the sodium levels 

applicotior,swfficientimproved by gypsum 
,tpriculturpl purposes,

of tubev.'cll vatcrl v.ithin the sefe limits for 
and poputo deronstratescal art inadequateicidbut informatiorsf objcctives 

latize the commerci., l use oi ,'ypsum at farmers field. The 


of this study wese:
 
quality
in tube-vell water
the imnpro'emlent
i. Tr' evaluate 


on soil properties
and its effectby gypsum application 


and orop yiclGs.
 

ii. To work out its cost/benefit 	ratio.
 

Site:
Selection of 


in pio, ress on 0.4 hectarc of non-saline,Thin stud/ was 

of tubevell .. iU-72,wherccommand
non-sodic soil under th,. 


passed throughTLS 800 ppm wasv:ith 'A 14 andtubev.l v.atur 
SAR to 7.0.to loer the

l]id in the vuatercourse gypsum stones 
and after passing. throughquality,bcfoicThe tubevll Vter 


Table HI-23.
is given ingLypsum stones 

Tr.eatments
 

The folloving trcatments ;,cre tested: 

tube cll w-ter application.i. Pure 

gypsum bed.ii. Irrigation through 

iii. 	 Pure tubcv:ell wtcr application+gypsum application 

in the soil. on 100;5 wator quality basis 

Replications: Thre. 
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Layout: 
"}c ficld aYa was d into 9 equaplots Id plot 

treatments orandomizd.bunds ,..,c constructed.Th 

AujjI c a ti on- o f_ Gvps_ : 

ev-enlyof poeraed gypsum was 
calclated qutnityThe of seed bed

prior to preparation
cast in respcctiv plotsbroad by repeatedwas mi: ed into the soil 

of each crycl.Thc , stcyial 

ploughings.
 

Crp. I! anali'2rn.n% 

follovwed. Thc rice(Kharif 1980)
rotation wasRic c-wheat cxop 

land and vatcr 
crops were grown,optimum

and wheat (fabi 1I_0-81) 
practices follow

v,ere -frllo.d.Thc cultural 
management practices 


in Teblc 11-24.
ed are given 

Bate:
Infiltration 

was measured by iStandard 
infiltration ratec of the soil 

6 hrurs in each treatient during
af'ter 3 andRing" mtlod effect.Thc resultsthe trcatment1981 to determincFeb-Larch 


are presented in T.ible 11-25.
 
' .p. 10 3t Lr<a tiopi: 

of 4.5x6.1esti. ated by harvcstin. ,n ar-a
The yi(elu 'as yield

rice wheat crops.Thc grai0.n
each plot of and 

Table II-26. 
metre from 
is given in 

Soil sm2rijnL; 

and after each crop.Soil
s c taken beforeSoil sampr'- 60-90cmsfrom O-15,15-30,30-60,andcollectedsamples v,ere 

lor each deoth thE. soil samplcs verc composited from 12 
depths. weresamplesef-ch plot. The 
locations randomly sol-cted in 

Tablc 11-27. 
for LCu and SAR.Thc rcsults are given in 

analysed 

IIIILICATIOiIS 

increasing trcna in infiltration rate of soil 
1. There was an 

plots.It incruas-U significantly in plots where 
in gypsum treatd 

basis was applied as 
c410O,, of ;,ater qualitypowdered gypsum 


compared vwith control plots.
 
t 

gave more yields in plots iria d 
2.Rice anu whuat crops 

treatmcnts.gyasum bed over other 
with water passing through 
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0" TON E ,I II-,TALL,,RfI£2CULTUhAL Or1i"'3Ol.TABLE: II-I STUiYIi1TMI,ACTIE0ISIT111 01, ALIiTITY/1,II)Y 
- - •0 " • • 

e ° " • . 
. " e "' " - . - - - o- . 

o 
Tubcv, ll SHP-29Tubt;vcll 1111-138Tubc.,..1l i.1:-25

Cultural opuntions licc Whcatbrbi 1980-81Frbi, 198 0 -81 
1930 1980-81Vhent.hcnt 

Sccd bed 

i±.o. of 
1o, of 
SCCd 

prcpar .tions: 

p3 Loughis 
plarnklings 
,t( 

1.iqtc of 

!xxigrction 

rub.cwll 

(,T/h1 ) 
sov in& 

(cm): 

waic 

Iiainfnall 
Totral 

Kocings 
XcujincUS 

TABLE: 11-2 .;FI'CT OF 
Oi4 

TTubaancflts 

N-P-K 

L. 

T- 1 
T-2 
T-

T-4 

T-5 
T-6 
T-7 
T-8 
T-9 

50-50-50 
100-50-50 
150-50-50 
200-50-50 
50-100-50 
10C-100-50 
150-I00-50 
200-100-50 
50-150-50 

T-1O 100-150-50 
T-11 150-150-50 
T-12 200-150-50 
Conti ol 

8614 
4 65 

93.00 93.00 20.00 
8.7.198020.11.198021.11.1980 

45.72 122.0048.26 
43.00
14.10
14.10 


59.82 165.0062.36 

-21 
422 

1;TE'EACTO- STUL'Y
SAI,]11iTY/IbhIILIY 
NL II1ILTLATION: RATE OF SOIL 

7 
5 

93.00 
27.11.1980 

45.72 
14.10
 
59.82 

2 
2 

Tubcv;ll SHP-29Tu.bVll .-i,,-25 

t r pc 
3 his. 

cm). .... 

1. tO 
1.50 
1.90 

2.05 
1.05 
1.25 
1.70 
2,. 10 
1.15 
1.50 
1.90 
2.10 


watcr *cycolatcd -.ftcrtcoljtd ft cI 
e his. 

.(c.).............. 

P..0 

2.30 
2.75 

2.90 

1.90 
1.85 
2.10 
3.20 
1.70 
2.35 
2.90 
3.10 


3 his. 6 his. 

(cm)...........
 
2.38 3.17 
2.70 4.15 

3.05
2.02 
1.88 2.95 
2.58 3.43 

2.93 4.03 
2.75 3.93 

3.202.60 
3.152.25 

2.65 3.50 
2.03 3.38 

3.65
2.75 

P.98
2.13 
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TABLE:II-3 EFFECT 
O THE 

OF SALIIITY/FETTIIITY INTERACTION! 

IFFILJTATIUii LATi 0Y SOIL AT SITE 

TUBh' i'LL IJ11! -1 3C 

Trentments 
pexcoltcd uftc rtr 


T/Vcll SHP-29
 
Rsbi'.1980-1
 
Whc-at(kg/hn)
 

1672.22
 

2134.80
 
2224.49
 
2646.07
 
2271.13
 
2330.33
 
2107.89
 
3293.69
 
1722.19
 
2474.88
 
2493.58
 
3510.75
 

1). 85
 

T-1 

T-2 

T-3 

T-4 

T-5 

T-6 

T-7 

T-8 

T-9 

T-10 

T-11 

T-12 


3 hrs. 6 hxs.
 

P.00
1.20
TPS =736+75 lbs 	 l/nrc 

1.80
1.20 

2.40
1.50 

2.00
1.20 

1.60
1.00 


1.10 1.70
 
1.90
1.20 

1.60
1.00 

1.60
1.00 

1.90
1.20 

1.70
1.00 


1.00 1.50
 

TABLE:II-4 

01iTHL GRAL. YILL' 01, \I'AT 

TPS =1056+75 11 

T2S =140B+75 0 

TDS =2000+75 

TDS =736+125 " 


TDS =1056+125 U 

TL'S =1408+125 " 

TS =2000+125 " 

TLS =736+175 
 U 

TDS =1056+175 U 

TLS =1408+175 U 

TDS =2000+175 

• IL'S= ppm
 

EFFCT OF, SA],ITY-1EhTILITY 1L
]ih ACTIOVI


Treatmnts 
ll- P - K 

lbs/gcro 

T-1 

T-2 


T-3 

T-4 

T-5 

T-6 

T-7 

T-8 

T-9 


50-50-50 

100-50-O 

150-50-50 

200-50-50 

50-10Q-50 

100-100-50 

150-100-50 

200-100-50 

50-150-50 


T-10 100-150-50 
T-11 150-160-50 

T-12 200-150-50 
Contxol 


T -25
T/\.cii8 -29 	 T/I.cll 

R3bi 1980-81
Khnxif 19L, 

Vhc at (kg/hi)
RicG(kg/h>) 


1803.55
1291.34 

1825.23 
 1813.55 


1771.04
1313.03 

1301.35 
 1438.16 


1553.28 
 1815.22 

1094.47 
 1875.29 


1928.67 
 2232.32 

1823.5( 2100.52 


1229.67 
 1283.00 


1594.99 
 1701.86 


1374.76 2304.(0 


Ih45.20 
 2137.72 

1062. 77 1 -E 
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TABLE:II-5 EFFECT OF SALI1,ITY/F]LTILITY 

Oll G'RAIIN YI LL 01' IHEAT 

INTERACTIO]V 

TJBE ELL LiN-1 38 

Txeatmcnts 

krbi 1980-81 

Vihcat (grain yicld kg/ha) 

T-1 TDS=736(pom) + 75 lbs N/acic 2331.82 

T-2 TDS=1056( ppm)+ 75 " 2547.41 

T-3 T2S=1408(" )+ 75 i 2816.58 

T-4 TJDS=2000(" )+ 75.. 28C4.42 

T-5 TPS=736 (" )+ 125 1991.34 

T-6 TfS=1056(" )+ 125 2212.60 

T-7 TLS=1408(" )+ 125 1776.06 

T-e TiS=2000(" )+ 125 2075.06 

T-9 T2 Y=736 (" )+ 175 2786.68 

T-1O TiS=I056(" )+ 175 3100.03 

T-11 T2S=1408(" )+ 175 I 2750.80 

T-12 T.OS=2000(" )+ 175 2541.50 
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0, TDE. IfCL. Cy SIL,IIT1±hACTIONIFFECT OF SALLITY-LjIAIJJlY
TABLL:II-6 

Tratcnts. 
t__nt 

Lcpths
DthS( c m 

( cs 
23 

.i Ii25 

.. i~..... 
* Tuber Si-:P-29 

........ ... 
2st** 
-2 3 . . 

T-1 

T-2 

T-3 

T-4 

T-5 

T-6 

T-7 

T-8 

P-K 

50-50-50 

100-50-50 

150-50-50 

200-50-50 

50-100-50 

100-100-50 

150-100-50 

P00-100-50 

0-15 
15-30 
30-60 
cO-90 

0-15 
15-30 
30-60 
60-90 

0-15 
15-30 
30-60 
60-90 

0-15 
15-30 
30-CO 
60-90 

0-15 
15-30 
30-C0 
60-90 

0-15 
15-30 
30-60 
60-90 

0-15 
15-30 
30-60 

60-90 

0-15 
15-30 
30-60 
60-90 

1.42 

1.10 
1.37 

1.72 
1.62 
1.87 
2.10 

1.75 
1.95 
1.40 
1.40 

1.42 
1.95 
1.6o 
1.67 

1.97 
2.00 
1.67 
2.02 

1.75 
2.05 
2.00 
2.15 

2.30 
1.85 
1.67 

1.80 

2-.35 
2.25 
1.80 
1.65 

1.30 
1.321.25 
1.05 
0.90 

1.10 
1.60 
1.20 
1.20 

1.30 
1.50 
1.00 
1.00 

1.52 
1.62 
1.52 
1.37 

1.10 
0.97 
1.07 
1.27 

1.45 
1.2-0 
1.05 
1.15 

1.35 
1.,40 
1.55 

1.65 

1.77 
1.87 
1.47 
1.42 

3.0 
1.55 
1.30 
1.0 

2.40 
1.25 
1.55 
1.10 

2.10 
1.35 
1.15 
1.02 

3.25 
1.55 
1.35 
1.25 

1.85 
2.05 
1.20 
1.50 

2.50 
1.43 
1.20 
1.15 

1.75 
1.35 
1.08 

1.25 

2.33 
1.45 
1.10 
o.93 

1.40 
1.40 
0.85 
0.82 

0.80 
0.90 
0.72 
1.00 

0.85 
0.70 
0.70 
0.90 

0.75 
0.62 
O.60 

0.90 

0.70 
0.80 
0.80 
0.87 

0.80 
0.90 
0.70 
0.75 

1.50 
0.80 
0.85 

0.73 

1.25 
1.00 
0.77 
0.76 

Cont 'd.... 
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TABLL.:II-6(Cont 'd) 

12- 3 5 6.... 

T-9 50-150-50 0-15 
15-30 

2.55 
3.10 

1.90 
1.80 

2.35 
1.65 

1.77 
0.90 

30-C0 1.92 1.67 1.40 0.85 

60-90 1.55 1.70 1.13 0.70 

T-10 100-150-50 0-15 
15-30 

1.80 
1.55 

1.67 
1.50 

1.85 
1.40 

1.00 
0.85 

30-CO 1.4O 1.45 1.10 4.30 
60-90 1.90 1.28 1.117 0.73 

T-11 150-150-50 0-15 
15-30 
30-60 

f.20 
q.90 

2.30 

1.87 
1.65 
1._O 

3.40 
2.63 
1.10 

1.03 
0.75 
0.86 

60-90 2.95 1.40 1.40 0.79 

T-12 200-150-50 0-15 
15-30 
30-(-,0 
60-90 

2-O 
2.35 
2.35 
2.60 

1.40 
1.15 
0.90 
1.30 

2.0 
1.70 
1.10 
1.5) 

0.9 
0.80 
0.92 
0.82 

Control 
2.42 
1.2 

1.20 
0.80 

1.30 0.95 
1.15 0.80 

S* -
2- Prc vhctt 1980-81 

S**= Post wheat 1980-81 
3 
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TABLh:II-7 EFFECT 01? SALLH.I!-PLhTILIL'Y I iT}hxiCTTCOl,01Hi' 
S.,8R 01,0 OIL 

Tr c tm,-nt sLcptli 

2 

Tub.ci .l . .25 Tu.bc c.. o.i.-29 

.5 

T-1 50-50-50 0-15 
15-30 
30- C 
60-90 

5.37 
4.53 
,.36 
5.83 

6.74 
7.21 
5.54 
3.76 

5.35 
4.1o 
3.40 
2.75 

4.45 
2.33 
2.89 
2.24 

T-2 100-50-50 0-15 
15-30 
30-60 
60-90 

5.0 
5.93 
7.2' 
7.0P 

5.54, 
7.99 
5.79 
5.06 

4.20 
3.60 
2.90 
3.50 

2.96C 
2.60 
2.51 
2.83 

T-3 150-50-50 0-15 
15-30 
30-CO 
60-90 

5.52 
5.13 
3.91 
4.61 

5.50 
6.70 
4. 67 
4.33 

5.80 
:.65 
4.00 
j.2o 

1.95 
1.55 
1.50 
2.85 

T-4 200-50-50 0-15 
15-30 
30-(0 
60-90 

'.i9 
5.94 
5.05 
3.74 

7.35 
8.05 
(.50 
6.25 

5.55 
4.10 
4.30 
4.31 

2.45 
2.95 
1.55 
2.88 

T-5 50-100-50 0-15 
15-30 
30-60 
0-90 

11.18 
C.04 
6. 1 
5.27 

7.75 
c.60 
9.75 
8.15 

3.80 
5.55 
4.10 
5.65 

1.39 
2.00 
1.30 
2.55 

T-6 100-100-50 0-15 
15-30 
30-60 

60-90 

6.00 
7.00 
5.25 
5.70 

E.25 
7.15 
7.70 
6.60 

5.0 
3.40 
4.60 
,,5 

1.45 
2.50 
2.00 
1.95 

T-7 150-100-50 0-15 
15-30 
30-60 
60-9o 

7.20 
5.20 
,,.40 
5.50 

9.95 
8.60 
9.95 
8.30 

3.80 
3. 20 
3.20 
3. 60 

2.45 
1.45 
2.55 
2.40 

T-8 200-100-50 0-15 
15,30 
30-C0 
60-90 

6.15 
4.50 
4. f0 
4.00 

10.8O 
12.(0 
9.90 
9.20 

3.90 
3.25 
3.10 
3.20 

5.72 
1.00 
1.40 
1.65 

Cont 'd.... 
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TABLi:II-7(uolt 'u) 
*p_ 0 . _ _ 

. . .. .. .. . .. . . . 
. - -e . 

. . 
- 0o 

. . . 

T-9 50-150-50 0-15 
15-30 
30-60 
60-90 

T-10 100-150-50 0-15 
15-30 
30-80 
6(-0 

T-11 150-150-50 0-15 
15- 0 

30- 60 
60-90 

T-12 200-150-50 0-15 
15-30 
30-C0 
c0-90 

Contiol -

S*= Prc Vhclrt 1980-81
 

S**= Post Vhcat 1980-81
 

-o*.- * 

-.3 

9. 35 
6.3C 
4.35 
3.6) 

4.80 
3.90 
3.90 

.25 

6.32 
7.30 
6.70 
,.30 

5.95 

3.10 

5.55 
6.05 


-


**--0 

..... .4 

10.05 
11.85 
1G.00 
11.05 

E.70 
10. 00 
9.CO 
7.00 


10,65 

9.30 

6.90 
5.95 

C. 10 
5.3( 

5.LO 

6.59 

-


.. . .5 

r5.,0 
80 

6.8O 
3.90 

5.60 
3.95 
4,45 
3.90 


5.80 
4,.75 
3.00 
8. ;o 

,'.20 
3.20 
3.00 

3.55 


5.85 
4i. 80 
5.20
4.10 

6-. 

(.030 
1.85 
0.85 
1.65 

3.35 
1.10 
1,20 
1.25 

2.70 
1.05
 
1.00 
0.85 

3.15 
2.20 
1.50
 
1.55
 

1.70
 
1.30 
2.10
1.25 
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- ON PI1L
t ;ii-ITil Ii:TEllCTIu1: 
TABL]E:II,8 LIFLCT OF SLLiTY
 
-
ChlihITOL C L.A U 11,±.[. 0] T11] ,)OIL 

TiCatr--ltS 

LLbs/ a c~x Cc~ 

T-1=T.CS*** '06+75 

T-2=T!)ES 1056+75 

T-3=Tf~S 1408+75 

T-4=T1'S 2000+75 

T-5=TDS 736+125 

T-6=TfS 1056+125 

T-7=TS 140+125 

T-8=TDS 2000+125 

L,cllt 1 i- x 10 ....... 

2 5 
-

0-15 
15-30 
30-6O 
c0-90o 

2.90o 
3.07 
3. 65 
,.30 

3.'13 
2.75 

2.70 
2.90 

2.56 
3.40 
3.10 
3.26( 

2.49i 
C.76 
3.20 
2.96 

0-15 
15-30 
30-60 
C60-90 

2.90 
2.80 
3.00 
3.70 

3.16 
2.53 
2.90 
3. 36 

1.93 
1.80C 
1. 33 
2".06 

2.49( 
3.0-3 
3. 21 
21 

0-1, 
15-'0 
30-60 
60.9o) 

1.63 
2." '3 
2.76 
2.53 

2. 15 
2.20 
2.46 
2.26 

1.83 
1. 0 
1.93 
2.13) 

2. 10 
J.14 
2.1,-, 
2.13 

0-15 
15-30 
30-60 
0-90 

2.16 
P.36 
3.30 
3.00 

2.16 
1.98 
2.43 
2.90 

5.6 
2.4'3 
2.03 
2.18 

2.16 
2.2 
2.76 
1.9 

0-15 
15-30 
3-60 
60-90 

1.60 
2.13 
2.10 
2.34 

2.03 
1.93 
2.30 
3.08 

3. 3 
2.80 
2.45 
1.11 

2.63 
3.15 
3.10 
1.87 

0-15 
15-30-0 

.60 

60.-913 

2.03 
.03 
3.90 

3.73 

3.73 
2.76 
2.50 
3.73 

3.6G4 
3.13 
2.22 
2. 14l 

1.43 
1.17 
3.46 
2.00 

0-15 
15-30 
30-0 
6-90 

1.64 
2.30 
2.33 
2.36 

2.26 
1.96 
2.00 
2.26 

2.24 
2.98 
2.6 
3.09 

1.92, 
2.59 
2.72 
5.83 

0-15 
15-3U 
30-60 
G0-90 

2.26 
2.16 
2.12 
2.26 

1.63 
1.90 
1.83 
2.25 

2.67 
2.47 
2.58 
2.55 

1.93 
3.13 
3.00 
3.16 

Cont 'd.... 

1-30:



' d)TABLE: II-8 (C ont 

o ' ° e 

_ € .. . o e l- - o o - - . .-
-1 -. 

0-15 2.0 2.08 3.86 2.82 
T-9=TLS 736+175 

15-30 2.23 2.16 2.78 2.33 
3.82 3.2130-60 2.87 2.23 

2.8360-90 2.36 2.35 2.17 

3.88
1.93 2.23
0-15 1.75
T-10=TL'S 1056+175 
 2.34
1.70 3.11
15-30 2.13 
2.16 4.3430-60 2.40 1.95 

2.a560-90 2.40 1.85 2.50 

3.99
2.50 2.07
0-15 2.50
T-11=TDS408+l75 

15-30 2.50 2.51 2.80 1.83 

2.86
1.82
2.60
2.7130-Co 

6c-90 2.78 2.80 2.20 2.94
 

2.5 2.60 2.36
0-15 2.40T.12=Tb8=2 000+17 5 
2.7 2.26 2.40 1.62

15-30 

2.50
2.36 2.80
30-C-0 2.9 

3.42
3.00 2.0?60-90 2.1 


S*=re-rabi 1980-81
 

- rS**=P o s t xbi 198(0-81
 

• ** =TfS= ppm
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--

S Ci, I '-CL 1J2i
TABLE: 11-9 IiIITIAL SOIL i ,T, K 

SOIL PILPTS AiJL
FOE, Tlh S.CTACTI~iO 

,iCLAI.ITiCi 01F
Chlh.CXI, Ai.LL.2: Pi:SCiT Ti, 

SALLE-OiC2IC ICI-cP'iIELOUC SOIL" 

Treatments 

1 


O'c G.h}.vith 
15cm dcpth. 

0% G,R.v,it h 

30ore dcpth. 


0% C.i.with 

45cm depth. 


50% O.iE.with 

15cm dcpth. 


50c G.L.with 

30cm dcpth. 

50%/G.1. with 

45 cm dcpth. 


tcpth 

(cm)(; 


0-I5 

15-30 

30-6o 

60-90 

90-120 


0-15 

15-30 

30- CC 


60-90 

90-120 


0-15 

15-30 

30-CO 

60-90 

90-120 


0-15 

15-30 

30-60 

60-90 

90-120 


0-15 


15-30 

30-60 

Go-90 

90-120 


0-1 5 

15-30 

30-60 


60-90 

90.-120 


A-era 

Xc 10O 


3 


12.0 

13.7 

15.9 

12.83 

2.3 


1.80 

26.90 

6.17 


3.18 

2.18 


1.12 

1l.2 

6.9 

5.1 

3.56 


21.1 

9.8 


4.7 

2.38 

1.5 


12.0 


7.3 

4.7 

2.42 

2.02 


1l.0 
7.33 

5.48 


4.33 

3.63 


SAFRl 
4
 

89.02
 
94.9
 
83.03
 
13.83
 
13.83
 

9.7
 
65.9

3(.97
 

18.97
 
13.90
 

6.8
 
55.8
 
41.9
 
30.3
 
29.5
 

209.7
 
96.2
 

44.5
 
20.8
 
12.1
 

51r6 
48.4
 
30.7
 
16.2
 
16.10
 

129.07
 
6-.10
 
44.63
 

35.80
 
29.37
 

Cont 'd...
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I 2 3 4 

100% C.R. with 
15 cm depth. 

0-15 
15-30 
30-60 
60-90 
90-120 

31.40 
7.67 
3.57 
1.65 
1.23 

247.0 
64.27 
25.27 
9.23 
7.70 

1005 G.}I.with 
30 cm depth. 

0-15 
15-Y,-
30-0 
60-90 
90-170 

11.30 
6.83 
4.07 
2.50 
1.80 

141.33 
50.47 
28.50 
1(.77 
12.73 

100% G.I-.with 
45 cm dcpth. 

0-15 
15-30 
30-0Coi. 
60-90 
90-120 

12.,A3 
5.93 

22 
2.67 
2.63 

80,36 
35.32 
26.27 
16.60 
18.91 

. .o :33:
-
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TABL:II-10 DETLL,.IiiATIO O],j, IiECLA8A)IO14 RE(,UIh1iB 2 iNT A:5L 
SALT LOVL>Li;T ikL TEI,,, '1()h SiA;LT AFIhCTLL SOIL U11LR 

t Ii,I'I{L:; \ATEIlL TABLE DEPTIhS 

TUBE' iLL I.di-42
 
Cltural Opurtions h 1980 i.bi -


Rice 	 Alfn .fa 

Seed bcd prupoxati-ins: 

io.of plouC.hings 	 4
 
2
io. of plPrnkinLs 

23.7.1980 (iurscry trimspInting) 
20 kg/hq. 17. 5 kg/hoSec d Rate 

P:ztilizcy applicition(I'gs/ho) 

84 	 14 

Ixigation(cm):
 

Purex tubewLcll watci: 
200 172.7210cm 

400 	 345.114
20cmr 


,ainfPl1 	 32.45 18.57 

191.29
232.45
Total: 10cm 

20cm 	 4 32.4 5 364.01 

-o -- -- - - - • ---- • • • o o -- -

"iLiTiihIBATIOFTABLE:II,-11 YILLQ O COPS U.iLER Thih )TUi: 0
 

RECLAL.ATIO1 idUIhiiLT Ailt SALT 1,OVLLB,!'T PATTELNS
 

UL t{E, i-T.VLdII, t LATJFl, TABLE EEPTtS"
 

_o o .o -. . . .o-	 - - - . .o-e , e . . . . ., •. • . . . . * 
o -

Tubcwll L~o. 	 Treatments 1Khhnif 1950' habi 1980-Si
 
( irrigation R1icec( gx -1ills) Alfal f a( Fodd (,r"
 

levels) kg/ho 	 kg/ha 
incnils. ........-*-- ........... 	 

I;ih- 42 10 	 146.48 17091..15 

20 	 201.21 19961.28
 

-:34:
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TALLE:II-12 	 ECe U0 SOIL AS AP'iCTif BY TH]U' ThEAI.I- T 
EFFICTS OF TE 	 STULY "IhLTill Ih-TOi 
OP ldCLAi. IO1BRiUI]ThIl hTS A SiT 1,OV 'ihNT 

PATTLL ,O1, SALT Al !,L' iT' SOILS Ubih. , I FFLTkFIT 
V;AT,, TALLE PTIIS 

Avc rne 

Ticatments '£cpth S I S2 S 3 S4 

(cm) Initial TIr-rice & Post rice Post 

soil srimplint after .lfalfa 
............... o. ........................ 

10cm 0-30 75.25 39.75 2.97 3.64 

Irrigation 30-60 37.50 23, 10 2.83 3.68 

CO-90 27. 00 1 5. 12 2.35 3.33 

2Com 0-30 55.,00 30.75 3.05 3.64 

Irrigation 30-0 38. 25 29.25 2.60 3. 63 

60-90 31.60 14.25 2.92 2.93 

TABLE:II-13 	 SAL Ci' SOIL AS AFFECTL£* ]bY TEL TidLA'][ ]1 T Il,]iCTS CI, 

THE STULY "LiiTlhIIATICCI O TVCLh.I E('UIR].,]iiTS 
A142 SALT 1 OVEhe.LT PATTLhi. F~i, S.ALT AI FLCTE2I SOILS 

Ui&LT 'LI'LIXILTTAiLLE iP L 5ArPhh 

Treatments 	 lc pth S I 3 S44 
(cm) Initial soil Ire-ricc Post rice Post

onc 	 Alfalfasampling after 
.i 	 .....-i.r.... ..tio... .......... 

10cm 0-30 176.30 94.45 1.95 9.15 

Irrigation 30-60 85.80 54.15 1.80 7.78 
6.10
60-90 66.80 36.70 2.50 

134.(0 7,.0-307.65 0.97 5. 38 
20cm O-r01-.,. 

Irrigation 	 30-60 88,07 6E.87 1.50 4.63 

60-90 72.93 34.82_ 1.59 5.53 
":35-------------

-:35: 
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OFCRLIL2 01 T,L STUtY SITL
TABLE:II-14 CLJLTUJ.L 0LB iATIhO 

"ixOL- l ZL C APPLICATICI, FOR RICE FtLCUCTIOJt] 

Tube.t cl v1-42
 

Cult.ral Opcra-tions Khaxif 19.0
 
bicc 

Sccd bd picpaiition:
 

4
ic,of ploLg in-s 
2io. of plrnl:inis 

(LIuxscry t!.nvpl nting) 	 23.7. 1930 
20 Kg/ha.Sccd r'at 
Irri-6
Vaxic ty 


Fertilizer pplic'tion( kg/ho)
 
84
 

Ix igetion( cm):
 

200PuTc tubcv."ll water 
32.45
TA2 infnl 


232.45
Totoql 


OiJ TPITFIUF YIELEllIICT 01 ZI'C APPLICITIOUTABLE:II-15 


Treatmcnts Ixiii~ption Kherif 1980 
lcvwl each Ric c(grains) 

Kg/ha 
--e-,e e o o- -- --


Control
 
10cm 116.79
(!o.zinc sulph,:tc) 


5 1bsacxe
 
-do- 205.77
(Zinc sulphate) 


10 lbs/acrc
 
-do- 155.72
(Zinc sulphatL) 


15 ibs/acro
 
-do- 180.06
(Zinc sulphte) 


* - . - e - * " * 0eo *~~~ *:36
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lE12JT 01 ZllC APPLICATIO]O O1 Ti. Lo OF SOILTABLE:II-16 

S3 *cpthTic"tnmcnts 
(c.). 

2.200-30 0. OC 40.00Control 

31. 0 3.0030-CO 41'. 00 

C0-90 30. 00 1F). Go 3. 20 

5 lbs/ncrc 0-30 6C.00 45.06 3.10 

Zinc sulphatc 30-(0 3(.00 31.20 3.20 
15.00 2.806o-90 27.00 

10 lbs/ecre K-30 121.00 pI.00 3.60 

Zinc sulphntc 3C'-60 39.00 15.00 0.60 
2.60
C0-90 27.00 13.50 

0-30 54.00 15.00 3.00
15 ibs/acrL 


33,00 15.00(, 2.60Zinc sulphatc 	 30-60 

60-90 24.00 1'.00 2° 30
 

TiO 'C1i)TA]iLE:ll-17 EFFLCT 01' l!:C ,','LIC _I C) OF SOIL 

Trc--tm nt 	 Lcpth S S S * 

(cm) 

Control (.-30 142.00 109. D0 4.90
 

(!,o Zinc sulphntL)30-(:O 94. 30 70.70 1.00
 
4.70
C0-90 76.00 	 45. 00 

0-30 143.70 	 107.10 1.005 ibs/acrc 

(Zinc sulphatc) 30-C0 1.20 2.10 1.00
 

00-90 L9.40 59.70 1.00
 

10 ibs/acre 0-30 285.110 124.30 1.30
 

(Zinc sulphatc) 30-(O 89.50 1. 20 1.10
 

60-90 62.00 .40 1.10
 

15 Ibs/acro 0-30 134.110 37.40 0.60
 

(Zinc sulph-:tc) 30-60 78.20 32. 0 3.0
 

60-90 59.20 30.00 3.20
 
I 

@ I ( • - I - -i -- O -o - - - - - OI- -.e	 -0-J I I II............... - 0 	 

• S- Initial soil sempline 1980 

onL 10 cm irxigation)
* 2= Prf-ricc sampling 1980(ift(r 

• S3= Post ricc sampling 1q80. 
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OF TUBEXELL VATE S USEL AT HIGII Lig-V.ATEESTABLE:II-18 CHFIaICAL COIPOSITIOI 
STUiY SITES 

nsliiilli
T~cll Ca/hi cjquiva1 £its1ire SC SARxtio Ca Lg a HOG Cl SO L.S. ECxpoa r 

(.Pra) at 25°C m6/1 

3.0 2.0 1.0 384 c0 7.6 0.00 1.4
1,11-54 0.5 1.4 3.0 2.2 

2.4 3.0 2.0 2.0 448 700 7.8 0.00 1.5
L:.-132 1.00 2.3 2.4 


1.8 1.0 1.2 1.0 2.0 1.D 2C56 400 7.6 0.00 1.1 
>SHP-45 2.00 


•••- -e- •- -----------------------------------------


IL,PACT 01 USO high; ,g-",lTIS 01. SOIL ChEACTEEI-TIC"
TABLE:II-19 

$I (Initi,-! Souil Scmpling)
 

. .. -. _. . ........... - . . .
 

T/vwll Trec.tmcnt cpth Ce 10 SAF 
~~. C, .& . tio (cm)
 

. C&--g--et-o--
---------- -"(c-)o-------- ---- ---------- - -- ---- ------ --

1.15
0-15 0.57 

15-30 0,50 2.03
 

3C-CG 0.57 


MIN-54 0.5 


2.44
 
60-90 0.48 1.54
 

Ii _1 32 1.0 0-15 1.21 2.85
 

15-30 1.58 2.09
 

30-60 0.57 
 2.63
 
60-90 0.39 1.75
 

2.0 0-15 0.55 1.48
Srx±-45 

15-30 0.59 
 1.56
 

1.51
 
60-90 0.50 

30-60 0.83 


1.20
 



CARETLL O "STAOilTABLI:II1-20 CULTJhAi, Oi.!,ATIC.S 
AI fLI.T 01 SiLT AFi,'F-CTALD SOILS"' SITE 

;K'hirif-198O Cotton
Operationls 

SC-d bed preparation: 
5ljo. of ploughin-s 
3io. of plankinC.s 
8.5.80 by Dibbling

Loving tim nnd nithod of sowing 
metbod. 
25 kg/h~ct.

Scud rntu 
B-557Vari ty 

Fertilizex Applicntion(kg/ha):
 

78

N
P205 	 56 

Insecticide : 

1 lb.B.11.C./Acr&
iDust ing 

1/2 lb.1;nvacxon/Acrc
S prnying 

2
Hocings: 

Iriigat ions( cmr):
 

65
Canal+tubc-v.'Lll wter 

Rainfall 21 
Total: 8C
 

'AI0SI ThE ST'Y" TsTAi11L,SOIL A 01,SABLE:II- 2 1 IijITIAL 
ESTiBLISi.LiTT 011 SALT AFELCTi L' SOILS" SITE 

Kh •- - ('n-198(C otton) 

epcs) pH ECo SAE 

0-30 
30-60 
60-90 

9.02 
9.32 
9.70 

6.28 
6.75 
5.07 

20.9 
24.2 
25.8 

90-120 10.07 3.4 10.0 

TABLE:II-22 	 EFFECT OF L'Ii'iPIEiKT STAll ESTABI3,iSH.iIT PRACTICES 

Olt YIiLL 01, COTrLOi, Oil ESALI11L SO-LIC 1.0I'l-GYPSIFELOUS 
SOILS
 

(Site Snhiwl) 

ofcotton(Ih,,3if-190O) (Kglphp).
. . .YildTicatmcnts 


Vcry low grmin tion rnd cron failEd.
Flat sowing 

272.29iLouble row bcd 
202.£6Sloping bcd 
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TABLE:II-23 CI*EilCAL COL'IPOSITIOii C' IL IGATIOil 
AI.D AFTF. P(SSIh C TKROUGH GYPSU.. 

.-ATEF 
BEP 

BE]FOE 

ixrigntion wVotGXs 
C+lg ia 

- .. 
:C0-.3 Cl SC, 

S. 
(ppm) ul0 x 10 . pH

. 
ESC SAR 
! - .. . 

Li..-72(pux(. 
wEtC1) 

tubcvll 
1.20 11.4 2.00 7.00 2.50 736 1150 7.8 0.8 14.80 

• 

T i-72 ( t u bi- v.'cll1 

water through 
gypsum bcd) 

-- --------. - -- -- ---
3.2 

-- ----
9.8 
• --

3.00 4.00 
-- - -- -- ------

5.50 ~ - --
800 1250 7.9 

- -
0.00 

- -
7.70 

-

0. 
. . -.



0ILLTABLh:II-2 4 CULTUIEAL OPIhATIOES cA Oh TIL DIThfJTLIL
 

SI.TE 0, t1 '.SUi.. USE STIJY
 

Tubcvell -,--72 

hobi 1980-81
Kharif 19q 0

CultLil Operations 


ice (\het)
..........................
 

i)b.ccd bed prepa.ration:
 

1"o.f' ploughings
 
2 3

iso. of plankings 

25 92.22
 

scud nt(kg/hn) 
14.7.1980 1.12.19 9 0 

/'atc of sovin4g 


ii)\.ntcx ap-licpation(cm)2
 
ions149.86 
 22.86
 

41.40 9.65

Rlinfll 

32.51
191.2C6
Tot 'l 


iii) Fcrtilizcr(kg/ha):
 

112 134

1! 

- 5-

P2O5 


iv) Hocings
 

1 1
v)\-cdings 


vi)Insecticide applied
 

T,! OF SOIL AS AIFECTEL BY DIPIIFUNT 
TABLL:II- 2 5 IIC 

GYPSUi. YCOPT];ISL C1iOP PlOLUCTIOIi,-TnOiLS OF USiCG 
t"ROi., SC± IC IhIIGj TICI Vj'.TEI 

Tubci cll ,1-72 

Ynr 1980-81 
Txca tmcnts 


.... PCICOlntLd aftcr 
- . . . . r s( ) .. .., ....3 ...
. .. ..... .. 

1. Tubewcll v ntci thiough Aypsi, hed 1.15 2.05
 
1.95
1.05


2. Puxc tLUbcvcll wrtcx. 

3. Purc tubcvcli v.,ltcr+g ,yp:u rpplicn.t- 2. 40 3.90 

ior in thc soil on 100,. ,
 

quality b-sis.
 

-:41 :
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------- 

------------------

,.},tCi Ob i 'i~h=T .LAKOL-S OF USIl*G GIPStIA TO OPTIi-IZL CROI P ,OLUCTIOiJ
TA*LL:II-2C 

IP'Ui, SOi'IC I hl.,TIGL V:ATLLS C7, CLOPS YIELJ) 

kg/ha)Tubcvlli!-72 (Yield 
1 Lice abi 1980-81 (V:heat)

-harifTreatrent s 

2C50.98 2810.57 
i. TubLv'-ll Watcr through !,ypsur. bcd 

2105.19 2601.78
 
q. PUTC tubLxLll V ater 

ICG/ 2200.48 2750.77
3. Pulc tubt ,li v,'tcr + Gyp:%ur- in the soil on 

----- o-------
-atc,L-ity bs. ------------

C, SOIL
±..C.ST. LL:II- 2 7 EFFECT 'iELimih'z:-- C" GYP -U.. U 01 

TubL.-xll P1-72 

.. ..........cpthT.r.atm. nts 


Tr(tCM)t ilSt ~C 
( .) . .3 

Pr - ..,hc a t Post 
1960-81 .. 1980-81. 

1. Tub~ Itcx 0-15 1.13 1.23 

through gypsum bed 15-30 

30-C-0 

1.45 
1.40 

1.03 

0.91 
60-90 1,33 O.c0 

2.Purc- tubcv.'cll water 0-15 

15-30 

1.05 

0.82 
0.85 

0. 67 

30-60 0.75 0.65 
60-90 o.62 0.70 

3.-'Lur tubcv.cll v.atcr+ 
gypsum in the soil on 

100%¢ watx qu2lity 
basis. 

0-15 
15-30 
30-0 
60-90 

1.45 
1.33 
0.85 
O.60 

1.13 
1.10 
0.77 
0.63 

- - -- -- - • • o -- -o-0-o-

CHAP.CTEEISTICS 

S.,. 
L 

Pr; -v.hcat 
1980-61 

5.07 


3.00 


2.70 

2.53 


4.35 

2.25 
3.60 

2.52 

*.47 

4.13 

3.70 

3.40 

" •
 

4 
Pos-vheat 
1980-81
 

4.80 
5.21
 

4.61
 
3.32
 

3.00
 
2.61
 
0.98 
1.93 

2.67
 
5.22
 
2.76
 
1.90 



CHAPTER-Ill
 

SOIL AID9 ViLTER TESTING LABORATOEY 

Soil and watc- tcsting. laboratory of tihis project is 

mainly concerned with thc -nalysjs of soil,vwatcr and plrnt 

samples coll ctcd from v2rious x(;FScxch sites locaftd in the 

piojoct arEtn. Previously thc labor-,tory was equipped with 

salinity analysis only,now tht scope hr s bcun cxo.ndco to cover 

detailed fertility an ilys Ls fnd noisture holding capacity deter

mination at differt-it brr tension in viev: of the complling nc(:d 

of field reF. crch on fcitility.In addition to this,facility 
to study wctcr qualityfor boron determinatior h, s bee.n provided 

point of boron cont-n irtion. Thrcforc,ficldfrom the view 
to study salinity-f rtilityexperiments arc bcinL. conducted 


crops 2nd boron toxicity h'zard of
interaction rn diffcrent 

ubevull vatcr in t!hc project area.
 

The liboratoiy .lsc extends f'.ciliti<s to othr Governmtnt 

,Semi Govt. agencies clifj c nrtorg.niztion of ,AiTA e.g. SC.AhPs 

sectol in tbi,fielu of .antcr and soil anvlysis. Soiland private 
samples rcccived from thm jiirectorntc of Soil Salinity and 1.)tcr 

Table Survey arc also .. n~lyscd. 

Sincc adequate :,'-IVtical faciliti.s arc available ,study
 

on various problcms rel, ting to soil,water nnd crop problems
 

has been initirt,.d. A report on " .itiification in fertilizers 
 -s 
is being publishuda function of slinity a,, moisture stress" 


achievcd is givwn hcrcundc-r:
shortly. Progrcss 

I-AnaLicav ,ork:
 

1. 	 Soil sample-s in.yscd for SP,iC(;,pH,Ca+.g,1,a,
 
6119
CO 	 hCO ,C1,SO,', SAR.3' 39 

2. 1ter simples n.ilyso for p1-i,ECv,Ca+l.,g,17a, 
CO3, HC0 Cl, ORSC,T! SA 1. 	 509
 

3. i,.chaniccl nnalysis of soil 	 200 

220
4. Gypsum contents in soil. 


5. 	 Gypsum requirenmnt of soil. 80
 

5
6. Lime deterrintion in soil 


7. Tot-l nitrogen in soil 	 85
 

8. Total phosphorous in soil. 	 85
 

45
9. Available phosphorous in soil. 


85
10. 	Total potassium in soil 


100
11. 	 Ilih 4 in soil 


100
12.10 	 in soil 


100
13. 	h03 in soil 


14. 	hloisture holding capacity of soil at 1/3,1,3,5,9
 

anu 15 bar tensions. 
 395
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15. l'.ostuC pcrccntgC of soil 	 41 

3916. 	 Cation xc han',.crp',citV. 
24

17. Sced gertinttir tOst. 

forkl-hcsea I. 

function off rtiliZLXs as a
A "hitrific-tion in 


salinity nnd moistuxc stress
 

OBJECTIVES
 

vma conduct.d to invcstigntc the impact of 
Thc expcrir .nt 

nitrifictionstxc ss and wattr-logging on
salinity,moisturc of nitlognous

dLvclop bCttCr tcchniqucs for usc with a vicw to 

soils.suchfertilizers on problem 

PLOCEL ULE 
vas ccllcct ,d from thc

in cxpcriincntsoil used this 
through 2 mmThf-	

air-uri ,d,groundscr 
e en edit w'sprojcCt ar. 	 vmsFivc hurdrcd grar.rs of soil .and finally hormonizdsieve 	 by

buikLur and ,,rtificially saliniZd 
takcn in each pl,,sic 

namuly SOCl,i,?O 4,r.ctioi usint,. s.ltsquadratic cau,1tion by 
varid with constant SMh

S:"linity lvelsigSO and Ca!l 2. 
bcing, 1:1 and 2:1 rcppcctivcly.ThC

i.c. 10; Cl:EO, a', Ca:l4; 
,,nd proocr moistuxc stcss was 

splt wcrc thor6ily n,ix -d 
in the form of urxc',pA and itlophoS WaS 

crontcd. iitxogcn 

added ' 134 kg/ha.
 

Trcttmt nts:
 
vwerc testcd:
Following t2'atmt.nts 

cl.
1.aipjity_ , p: 3 

= , millimhos/cm 
S =8 -do
,2 =12 -do
3 

2. Fcrtilit..ly.cv.is : 4 

= ControlFI 

Urea
 

F 3 ZAP
 
11= itrophos.
4 

3.hioistuxC icvip:4 

la = Control(air dry) 

1.1121 1/2 fitld cnpacity 

1:1 = Field cap-city
 
1,1= Saturation.
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4. 	 Recplications: 2 (R I and R2 ) 

5. 	 Incubation p.exiod: 3 

11 = 14 days 
12 =28 days
 
13 = 42 days
 

Observations rccoded:
 

1. 	 Total nitrogen. 
2. 	 Ammonium contents. 
3. 	 i,itritc contentS. 
4. 	 i itrste contefnts. 

Trend of result s: 

t1,at tota.l nitrogcn increased significantly1. 	 It vms observed 

cont(ents in soil vhceeas incrcesing
with the increaise in s.lt 


capacity increased the total nitrog2en

moisturC upto fild 	 aIso 

of soil hich finally decr.,,<sed at saturation level. 
contents 

It was Lurth--r oL,. vkJ thl.t ppliC::tiofI of nitr ophosph tic 

to bre. bnef'icial.1itrof:-nfcytilizer eso.cisqlly -A proveJA 

%.ith 1LCi, . sig; incubation period.
losscs incc-sst.d 

contents,-dinci, vith incy,-.sing salinity. IncrT..
2. Arnmoniurr 

topcity dccrcased arimmonium contents,sing moistur: upto fi Id 
s stopped .lto(e.ther a 9s:turation.

v,hereas nititicatioI , 


dir.ctly proportion.-l to solinity.
ll
verc.3. 'iitrite contents 

D-,oisturc did not show si'2nific-Tit cff,.ct on 0 of soil at
t10ot 	of*2iLostr 	 s c d nitrit c contents

intervals. Applic-.tiun o-	 fcrtilizcr incrn 
contents siLnifican-

Increasing incuba-tion decrc:-sud the nitrite 

tly. 

on 	 nitrate cortents.- ncgativ. tIfct4. $alinity imnposed 
fild c-p.city shovcd D favourable eff(ct on nitri

1:1oisture upto 
cxcrt o ncCative effect.hitr, tesatuationfication v.hrceas 

contents vceie dirctly propotional to fertilizer applic-tion, 
j .lE, TLvcnled to be more favourable for

hovcver ,-A1-trctcd so
 
incubation period increa sed


nitrate foxramtion.Incrc-sintg 
nitrate formtion. 
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CHAPTih-IV
 

AGROEII .Y 

the project aims at improving the crop
Agronomic researc1-i at 

use of soil and 
.eter resourcer
 

production technoloby by making best 

is 	 considered 

in combination vitl other agricultural inputs. Vater 

to be key input for raising crop yields, hence in most of the 
make most efficieitin different ways to

studies its use is plr,nned 

use of this scarce reroxLICe. 

cnnual researchve-Le included in theIn all,eiLht studies 
the year under report. List of s~udics is given 

programme for 
follovs the list. 

belov and the detailed proiress for each study 

yield and yield components
1. Effect of plant population on 


of cotton.
 

2. 	 Optimum msn2.emnt studies on major crops. 

between populstion, vater application,3. 	 The relation plant 
mana ,,eiiert aud nitrogen fertility on cotton production,

pest 

for sugarcane grownof 	 \l ter reouirerents4. 	 Evaluation 
vater table depths.on 	 soils of different 

and
effect of salinity on moisture stress 

5. 	 Amplification 

crop production.
 

and sriving gs rffectcd by different
6. 	 Vater distribution 


shapes of field.
 

by 	 salinity.plant population as affected
7. 	 Paddy yield anu 

for wheat production.of 	 water in rice fielus8. 	 Carry-over 
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STU'Y ho.I: h1IECT 01 '1,LifT POPULATIOIi" ON YIELD AliL YIILt' 

COcipoLbwrSO), CCOTCII!. 

OBJECTIVE 

plant stiand is the primary requiement of anyAppropriate 
optimuro Cotton 	 farrmer's 'tela crop to produce yield. stand in t1he 

than of popul- tion. Thisis generally less 50/c the required plant 

study vas planned to find out optimum plant popultion for cotton 

B-557 which cemld ersure maximum yield under normal soi].
variety 

c ond it ions.
 

Plan of york: 

Tha study vms conductac at ]hullarvan Farm in an area of 

tried in randomised0.2 	ha. The followinE plant spacinCjs were 
and a net plot rize of 18Xqm.block design in three replications 


plant to plant spacings:
 

i. 30 cm. 

ii. 45 cm. 
iii. 60 cm. 

hecomi:iended dose ofThe distance betvecn lines vwas 75cm. 

k: was Entire dose 	 offertilizer 90-45-25 i,:l/ha 	 applieu. 
was applied at sov ing v.hilephosphnrus, 'otassiUm- 21d 11lf of I 
All other cultural practicesremaining Il at pre-flo erin,. stoge. 


were common ana thesc iccor:mended for the tract.
 

Observations recorded: 

i. Plant standi. 
ii. i lu.ber c.i bolls per plant. 

iii. iluriber of openm arnd unopened 	 bolls/plant 

iv. Plant heiight. 
v. Seed cotton yiEld 

Tr.end of lesult s: 

Perusal of the results given in Table-IV-1 indicate that 

the highest yield of 16.85 q/ha vas obtained 'ith 30cm plant to 

plant distance. Yield shoved inversly proportional trend to 

the intera-row spcing and reduced 	 to 12.1 q/ha vhen plant to 

plant distance vas increased upto 60cm,.
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STULY iN. 2: OPT]L UII LIAuACi:L-T BLSEAICiH ON SUGALCAIir 

OB 	 CTIVI 

Althoughil majority of Pakistan 's nopulation is ene.aGId in avri
of consuriotlo?.culture yet the procuction has not reached the level 

The major cause for this situation is thpt rajority of f1'rmcrs do ',ot 

practice the improved a!ronomic practices ,ith the result thtt the 

ir.uch 	 loir compared \ith the production potential.
yields hove remained 

is much to he done in this direction to bridge this production
There 

develop higher productiongap. This study ,.-is proposed to test nnj 


technology frcr sugarcane.
 

Plan 	of Viork: 

The study was lqid out at tubev7ell lkI\'-78 during thc spring 1q81 

in an area of I ha. Lind va ,ell levelled, well drained,salt free 

and had good quality v-.tex supply f or irrigetion. 

The folloving treit.'ents 'ere tested in rndomized block design 

in three replications. 

irrijation - io plant piotection.i. 	 Low fertility-teditional 

e -
 moisture tension, 11o

ii, 	 Lowy fertilit,iiigti vt 3 ar 


plant protection.
 

Aiii. 	 Lov: feitilit,vi.r.- rigtiooi at 3 bar moistur-e tension,
 

optimum plant protection.
 

iv. Recommenced fer!.ilizer dose,irrigation at 3 bar moisture 

tension,nc plant protection.
 

v. 	 Recommended fertilizer dose,irrigition at 3 bar moisture 

tension, optimum plant protection. 

Y.t!e.i.l.i t y.. Treqt rn,.( t-F : 

the 	averaie rate of fertilizer
Low 	fertility represented 


application to this crop in the project area which vas 50 kg N/ha.,
 

I.hereas recommended dos;e 200-90-45 kg iPK/hn.
 

Ir i at ion" Tr.e.a tm.en. s:
 

means according farmer
Traditional irrigation irrigation 	 to 
denotes npplicationpractice and irrigation at 3 bar moisture tension 


in the top 3Ocr soil depth.
on 	 development of this stress 

Optimum Plant Protect ion: 

in required amount andAdministration of suitable insecticides 


at required time to provide full protection against in.sect damage.
 

-:48:



Observations. ec.ord ed: 

i. Number of plants/unit area. 
ii. Number of t'ilars/plnt. 

iii. Cane height 

hence 	yield results
been harvested yet
liote:-	 The crop has not 


could not be reported.
 

IS.T\ ]-h1.,i PLANT POIPULiTION ,ATI-h APPLICATIO1\,STUi'Y 	110. 3: TLP i]AfII. ON COTTONNITOGY. FITEll4l! 

2NIS7T L;Ai-,-j:T A!;L 


PIIL UCiCTIO. 

OBJECTIVL
 

- optimur-1 number of
yiel is ln ooodost antiv without 

pests -ind pi'opei fertilizer: -.the insectplants,propei sofety 

inputs a:fer favourableden-it, 	 -inc ,'u-rtilize:rdose. 	 High plant 

turn reduce the potential
habitat for irsects Ilouyishnert vhicii in 


return" to the farsels. Comrnonl,:these yield factoa: s .Ie ta.en
 

In view oi a pen ect
 
independently hence nothin, certain concluaed. 


v;ere taken to influencethroe 	uajr • factoyscrop management,thesec 

crop yield in a group.
 

Plan of 	..ork:
 

0.4 .aa )rea rexe selccted one each in 
Three 	 ficlos each having 

of tubevells Lili-15,56 and at Phullarv;an 'Prm. Lowest 
the command 


medium at Phullarwan Farm and the
 
population .as proposed et Li-56, 

highest at .,I-I. Comparable soils were selected at three sites to aL-id 

following variables were tested in split plot
site differences. The 


design in three repeats.
 

Treatments:
 
Locations 

T.1'.56 Phullar- T. V..15 
wan Farm 

Low Ledium HighPlant population level 


Low Low
Pest management 	 Low 

Led ium Ledium Vedium
 

High High High
 

Low
Nitrogen fertility 	 low Low 

!.:edium 1,ed ium. 1,edium
 

High High High
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plant populationPlant Population:-	 Low,medium and high 

ccrresponued to 2500(C,37000 and 50000 plants
 

per hectare.
 

Lov pest marnagmcnt represented farmer 's
Pest Ianagement :-

and high absolutepractice ,medium-recommenfded 
pest control. 

Zoro i,1,e ium-70 lcg/N and high
Nitrogen Fertility:-Low fextility-


140 kg ::/ha.
 

not

highest plant popul-,tion k50,O00 plants/ha) could

hote:- The 
and

be achieved Oue -o crust formation. Although resoving 

co .e up vith the required number 
gap fillin- was done to 


of plants but no succss wAs achieved.
 

Observations reorded: 

pl7nts under each treatment.i. Actual nurmber of 

of flovers and bolls/plant.ii. Number 

iii. Productive and unpioduc ive bolls/plant. 

iv. 	 Seea cotton yield. 

total cost incurred for each pest 
v. Number of spiays and 

management practice.
 

Trend of Results:
 

indicate propcrtionate yield

liesults shovwn in Table IV-2 

of N and pest management. Plant 
response to the increasing levcls 

on seed cotton yie.d.
did not make significant 	 differencepopul:ation 

(,'I- VA,'TF UIhI-:TS P'uh SUGARCAI-E GR.I 
STULY 1,IC. 4: EVALUATIO; 

01, :2lF ir lT I AIL 	 TAbLjE LLPTHSO,' SOIL,-

OBJLCI IVE 

recormended
In most cases farmers apply total delta of water 

fox a particular crop, irrespective of vwter-table depth and other 

at high water tablewater requiemcntsalthoughfactors regulating 

from ground-water. With a view
 

crop water requirements are met 
use of irrigation water.This 

to prepare guidelines fox efficiet 


study is being conducted on sugarcane crop.
 

Plan of Work:
 

Treatments:
 

i.Traditional irrigation. 
3 bar moisture tension.
ii. Irxigation at 
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out at four different locations havingThe experiment e-s l!id 
anro 3-4 m from the 

an approximate wate table depth of 0-1, 1-2, 2-3 

surface. There were thr.cc ieplicatiora. Fer tilizer d o- was kept 200

hnti c d o 0 X0 and of 1' was appliedo P.OcF 1 at 
90-56 kg !-,P/ha, 

ii. Irrigation to 3 barremaining closiIg, stresssoving while att- C 
pr ovided developrent of this

moisture tension treatoent way, on 

table depth, the deficit
in upper 30cm soil depth, lox 0-1 m vwter 

was made good by bringing the soil ruoisture contents back to field 
upper soil layer over

capacityv. This deficit -,as ,oijked out for the 

lying the saturateu soil. Poi other waoler-table deth, ,the deficit 

for the upper 1n: soil depth v:-a replenishe a . Siphons were used to 

each trertnent. Troditiunalapply measured amount of w.ater to 
applied ,ccordinfg to farrer 's practice. Contributiorirrigation was 


x'as alongith effect o:f
 

crop yield.
 
of water at each water t ale d(pth recorded 

eacb watey-table dath or 


Observations recorded:
 

of v applicu at irrigation to each treatment,.
i. Depth iater each 

ii. EIillable. an,d non-millable tillers/unit area.
 

iii. Cane height -,nd caine weight. 

iv. Stripped cane yiela.
 

v. Total delta applieu for each wrter-table deoth.
 

Trend of Results:
 
cane yieldC

Results presertteu in Table-IV-3 indicate that higher 

obtained with irriation application at 3 bar moistule tension were 
the water table depths. Hov.ever yield differences were morLe 

at all 

rense of 1-2 and 3-4m.
prominent at water table depths in the 


IOI.TUEE STEELS
STW-Y I0. 5: II,CICATI0,'. IPECT C1, SAI,LiI'Y O1 


.41L (C],f' iI-,L UCT(1', 

OBJLCTIVV
 

are exposed to moisture stress
Crop yields a,:e rcdued if the:y 

the mois

during their life cycie.Lresence of salts further amplify 
soils need more frequentture stress. Thus crops rioi..n on saline 


irrigations to provije Lo.?ourrable conditions for gro th,coripared
 

with normal soil. The amplification effiect of salinity on moisture
 

stress has been widely xecognized but very little research has been
 

conducted designed to quantitatively evaluate the amplification
 
stress and croc production.effect of salinity rn moisture 

Plan_of V,.ork:
 

an area of 0.2 ha at tube,,cll 1i,-CC
The study ,as laid out in 


representin- a field having s.,lirit: in the range of 8 mmhos/cm.
 
of 1'ov. ,nd thewheat variety yecora was sown in the last wek 


following, irrigation treatrents ie.c tried.
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i. Irrigution -pplic-tion on thc. depletion of 20/ 2 vvilnblc 

moisturc. 
of 301 rvilnbleii.Irrigtin , pplic:tion on thE dcplction 

moistui . 

of '0 , rvrilnblCiii.Irrig:-tion c~pplic::tion on thc dcplction 


moisture.
 

Soil mnoisturc dificit v,'cs rcpltni:;hcd in th. top 15cm soil for 

for thc ubscqucnt irrig'tions.
the first irrigution 	 ,21d 30cm 

Obscrv.,tions .cord.d: 

i. hiumbcr of pl-nts/unit area. 

ii. 	 iumbc, of tillc3s pcx unit :rcr.
 
tillers.
iii. I~urmbe.1 of spike 	 be.aring 

iv. Gr-,in yicld. 
b for. -nd ! ftfcr irrig':tion.v. Slinity st-.tus 

to 
crop itc,.ivd only tvo iirig:tiol5 -ccording

Constrx:int:- Th 

york. Soon ni'tur thc 	 crop rccciv.d

propoIAd pl'i* of 
r.ins .-t-:rt,.d ind did 	not

second irigntion,vintcr 
-ts. iincc

pormit th opci-,tion of schtdhllLd tre.,tui 
c h hr d1ncr. poor

soil v - C illy rich 	 i- sod iur sIt 

prolongcd st' y of vrtrr.Thioporosity nd vllow:d 
th. proposd irrign!tionbhtxidk-o disturbingPhLnomcnon 

in f;-i perce nt2UC ofi 	 gTCnOl(fsJrC.p ttcrn,rcsult,-d 

STUL'Y NO. 6: V.TEh 21LKTIiBUI0LI JIL cAVIiG ',S I.FIICTLil BY 

L'1IiiLLXT ShAPES O FI LI) 

OBJECTiV 

C-7.07 x 60.35m v'hich 	 is divided
GcnLrX'lly thr( f i 1 side is 

work done. on preicision
into tv.'o cqu!nl p-rts 	 for irrii tion. Thc 

in thL rctcnt yc-is h-s indic,-t,-d
lcvelling rnd r -zhping of 	 fi~lds 

w tLi c n b, s,:vO by 	 r .- shrping, thL fields vhich 
th: t irrigntion 

to -ll p-rts in th fijld.its uniform distributionnilso cnsurcs 

s, ving,its distribution -nd imp,-,ct of th.S


Hovc.vcr n" dr:rt on v,"tu" 
loc 1 conditions. This 

fractors on crop production is -.v-ilblt, undcr 

v.ith - vi., to comp-rc thL yi.ld 1.sponsc f,!nd
study ,-s initited 


fields.
thL, vr,t s:ving -s 	 ffrct,-a by differe-ntly sh--p .d 

Plon of Voxk: 

A fit.ld me. suring -n ,-,pproxirt -rr. of one h.ctnr', ws tkLrn 

I,.1-94. Aft.r precision lvjlling it wrs 
in the. command cf t ubuw~ll 

h.-ving tvo replications.m,;:surLMnnts,..chrcsh,-.pud with thL follovirg 

i. 60.4 x 33.5m (Q:cr ) 
ii. 	 134.1 X 15.1m(G -cr.)
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last ',.:ee1: of November.
'Vheat variety 1iari-73 was sov.'n in the 

NpK/ha 's applied.feccmmended dose of feltu]izer C:140-5.-28 kg 

The folloving obsurvttions v.e~c recorded. 

w,-ter to plot irrijation.i. Amount of nppied each for 

ii. hiumber of tillers and plants per unit area. 

iii. Grain yield. 

Trend of 	 Results: 

The crop reccived only one ir-ig[ation during initial stages 
soil to 

of grov th. Later, freqtient rain shoveis did not allom tlha 
highexPate of one irriL.ttion indicate slithtly

receive irrigation. 
x and proportion'

water application to field dimension, 134.1 15.1m 

over 60.4 x 33. 5w. field (Table IV-4).ately higher yield 

STULY ,40. 7: PAD Y YILLt A--,.LA1U? 1OPULATICE AS AFFCTLL
 
BY LAL!hITY
 

OBJECTIVE 

is generally recoritendedPlant to plant s,-cin, of 23cm 
Since plant grovth may be

fox rice product Lcn on norsal soil. 


affected due to salinity, thc norrel recomrlended spacing may
 

not be suitable for sait affcctea soils. In order to find out
 

of rice in a saline .oil this study

optimum sp!-ce requireimnts 

was taken up.
 

Plan of 	 'Aork: 

,Site Sele-ction: 

were sampled to have selection accordin
A nunber 	 of fields 

specif ctions but uniform salinity could- not be 
to experimentol 

P single field and variation vas quite large. Salin ty
encountered on 

shapes and siac,
patches were vex.v irregul2rly scattered in different 

Liost of the sampled fields,if h!-d desired LCe ronLe, were hil-h 

almost 70'6 samples vith oC)
in SAE. The finally selected field had 


upto 8 mmhos/cm ana 30% above 8 mrihos/cm.
 

is in the field and yield data will be
First ycar rice crop 


reported after crop harvest.
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STUDY O. 8: CALRY-OVBRt OF X.ATLh Il' MlCI FIRILLS FC VHEAT 
PIOLJ CTCi 

OBJLCTIVE
 

c,heat follows rice in a consriarr.ble acreage. ]ice crop 

generally vacates the lana sonci-werce by the middle of November, 
thus very short tiue is left -,or pl-nting, of wbeat. Since rice 

fields xeh.i:in undur constant floodin, for an approximate period 

of three rrontl s, ' the soil is compacted -nd is rendered hard for 

cultura:l opetations.Bov.ev(r, rice fields are in possession of a fair 

amount of sub-soil moisture. Comnionly these soils are ploughed to 
a:nd soal:ing irritLation is providedrestore norwmal soil struc ture 

for planting hot. oue t) this,sorrrtir,:es VAhcat sawing is delayed 

considerably w.hich,in turn, affects tfe yield. This study was 

proposed to test the concept of minimum tillage and utilization of 

stored soil moisture to ensure tirely sowing of wheat and its 

eff(ect on yit:id level. 

Plan 	of ',,ork: 

One acrc field xe-prpsentin. normal soil vins selected at 
vasPhullarv,,n ]Parr,. After harvestin, rice it divided into four 

equal parts te test the, follovin, treaitments. 

i. Thorouih oreparation rf se(d bed for vheat planting 

without s i.:inC iirri-tion. 

ii. 9artial till.ge for v:hcat planting, without soaking irrigatien. 

iii. 	 Soaking irrigation and thorough seed bed preparation for 

wheat soving. 

iv. boaking irrigation and partial Aill.-ge for wheat planting. 

Eice f-elu was vanted on C.11,1981. After two ploutghings and
 

two pl,-nkings the treatr:wnt unuer p,.artial tillage vithout soaking
 
complete preraration it took
irri~ation Was so~n on 9.11.1981. Io2r 


an. additionl period of 3 d-ys for 4 ploughings with even number
 

of plankingo. Soeking irrigation w s applied on 7.11.1981 and the
 
on
treatments having partial and thorout._h tillage were sov,n 19.11.81
 

-.
and 22.11.1981, respuctively. Vh(at varicty Pari-73 was plnnted nd
 
,


normal fertilizer dose of 140-56-28 kg U'P]/hi was applied. 

The followint, observations x;crc; recorded:
 

ilhumber of plants/squxc metre.
 

ii.lNumber of tillers/squ rc metre.
 
iii.Number 	of spikelets end grains/ear.
 

iv.Gxain yield.
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Trend of Results: 

that the highestTobe IV-5 indicateThe results L!,iven in 
obtiincd in thorougily prepared seed bed after 

wheat yield was 
lo vce3t yield was achievcd vithout soaking

soaking ixrigntion. The 

irrigation'atially prepxcd field. 
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VATER SOIL A.ii CLOP I.iAIiAGL;iL1;T (V,R) 

STUfY IW.1: \.i'Lii COTB UL 

OBJECTIVE 

%,cr;d growth in the field crops especially during Khorif is 

%,iththe plnted crop for 
a problem of deep concern. Vee-ds compete 

quality
moisture, light,nutrients ind space besides offering a poor 


produce at harvest. iait of tht inputs applied for the crop
 

production is utilitJ by thc inter qroving weeds. To check this
 

loss, some- of t'e suit! blu che:icrl]s,av a ilb16 with -le firms
 

in Pali tzn Pjexc te.steu 'lonrwith manual ,eding
operating 	
to 

in 	 terms of weed control and crop
compare their cost', ffcctivcnoes 


voi: ws tck'-n up on w.heat, sugarcrnlc !,nd rice

yield. REcsearch 

crops and progress concerning, each crop is discussed as under:
 

Sufrc one : 

The expcrinent vs laid out ct tubcv'cll 1,-7 in an area of 0. 4 
repents. Crop vrs plantcd

ha, in randomized 1,1 ock dcsr-dn in thrile 

in the first half ci , arch an fertili.er do,,,( v's "0-90-50 kg i'/ia 
de:.nrd anr approprinte insecti:z..

Irrigation was :appli d on crop bacsis 
to 	 cctircol insect pests. Following treatmcnts

des were administeaed 

were tested:
 

i. 	 No weed control 
ii. Best v.eed control. 

iii. Gramaxone 2 lit/ha pre-crergence 

iv. -do- 3 -do

v. -do- 2 ost-emergcnce 
vi. -do- 3 -do

vii. Gesapax combi 6 lit/ha post erergenc
viii. -do- 9 -do-


Observat ions .E.cordcd: 

i. 	 Number of plants and tillers/unit area.
 

Y'illable rnd non-millable tillers/unit area.
ii. 
iii. Cane height and cqne veight. 

iv. Cane yield/plot. 
v. 	 Labour requirem-nt of each trcatment. 

Trend of Results: 

Results given in T?ble IV-C indicate thrt upto 50% increase 

be obtsined through complete weed control.Amongstin cane yield can 

lit/ha g-ve better
the tvo weedicides tried gesapaX combi 4 6 


control of weeds and higher cane yicld.
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Vhert : 

ho exoeriment , cod ed t phulrrvqn Fnirv in randooized 

bloc!: dcsigfn in thro', Xcplictio S. \ hc:t voricty yccor.7 was plrntcd 
, -z	 dose 140-56-28 

of iovcr-b r. ]bjco:!'cndod fertilizer
in thc middle 

,,:s :.pplicd 1ccor,;i)!L to recomrrCnded practice. The crop 
kG ,!ii/hn 

duriw- the seaon.l Followine. trcrtments were 
xcccivcd tvWc irrig2tions 
tricd. 

i. io vict-d control 

ii. 1.oxr l , control. 

i 	 i. Ste %ecd celitiol.
 
cmcrgencc aplicotionh
iv. 	 ic'.in 2. 5, kt:/hn post 


-do-
V. 	 Licuron 3.0 

ire - ncergic nce
vi. Af lon 1 . 

-dovii. 	 Aflm1 1.5 

o0 t- C(.l .g
viii. fif-flcn 	 .0' 

-COiX. Af'nlon 1.5 
x. 	 Brnvcl 0.2HIit/h: -do

-d oxi. Lnvc! C. 42 

Follovislp, olscIv-ticnfl rc 	 r(cordcd: 

:rd t illcs/unit irec.i. 1 ur.:bcr of plyrhis 
. 

i,uu.bei o: suikelI'to: ':nid 	 Lyroini.,/spik 
e 

ii. 
iii. 	 Gx in yicld.
 

e:. nt: of co!ch tiuertucnt.
iv. Lobour ro qui 

Trend of cit: 

IV-7 show th-t 	the highest gr,-in
Thic r,, lt, i"cn in 	 [ blc 

weeding followed 
yield of 44.G7(,./ha v-,s 	 obt!,_iicd throuj!h best hind 

No wecding gove thence'pplication.by dicurn:n 3 k'/hn post ,,er 


lovest (2C. i q/ h) yiuld.
 

Rice: 
n rch of 0.4out ..t t ubevell .ii-78 inThe oxpCri :r.)t v s li 

ho in t:rndorizLdflock de-m in thyce replicntiocns. Fine variety, 

in tlic triddc of uly in lines spced 30cm. 
B-370 w's plontd 

12/ho. w-s applied
riecommenacd fcrtilizer dose 	 i.e. 120- C-30 I:i 

w ,.s _t 	 sovingopplicd
tho crop scinon. hIi 	 ' -nd 1. nd 1/3

during 
initiation in cquol 

vhilc remaining 2/3 ot ti-llYiL n paniclc 


Tic folloLn zrctmcnts ,ere tried:
instalments. 

i. bio ;.ee control 
ii. ''re.l control(i0 :1,Cr Is prcticce)ec' 

iii. Complctc v,,ced control. 
kj_/ho 10 doys ,ifter tronsplantirm,.iv. 	 Avirosn ' 23 


29 -d0v. 	 -do-

-dovi. -do-	 35 

tronsplnnting.vii. Treflon U 4 lit/he 5 	doyS Ift(r 

6 	 -d oviii. -d o-
-d oix. 	 -do- 8 
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Observations .Recorded: 

i. Iunbcr of pl' nts/squ °-5: 6 metre. 
ii. Nuuiber of oroductive -rd unproductive tillers/sq.m. 

iii. ,eea count unacr 	 C-ch treatment. 
iv. Cost of vccd control. 

v. Paddy yield. 

Trend of lLsults: 

-. t-bie IV-8 indicate th',t higher p ddyTlhe re-ults giv in 
yield V.S obtained by cot, fling veed mcchrnically and with 

3 lit/ha cLnnottrefinn ,t tht. applic.-t:,,on r:-tcs of 6 and yet bc 

rclicd upon since the crop hi!J rporsdic root infection during 

initil grov th stgsC vhioh c,-ume<(d coopltV the affec tedfilure o 
rat theplarnts.The attack W-is morO :,CCvccl in thL. centre and less 

sides. iore-over it was not spe(cific to any chemic<-l but was 
Inspite of the

obscived in 9ll treatments including contiol. 


application of granular in;.ecticidcs the irfcetion could not bc
 

controlled,
 

STUJY i;0.2: LAiLP LLVLL]I'O ,i. L.i-' i IIILG 

OBJLCTIV
 

levclling of lind is bencficial as it irproves irrigation
 

and fertiliz Gr U~a efficiuncy v.hich ultimately results in increosed
 

of increx-sing the length and

production. Reshaping ficls by 

helps in v,ter sving.Although this has
red ucirFg the width also 

but the former 's respons¢
been proved unoer a-Xpcxiri-int1 conditions 


h:,s so far bc( conserv.-tive. In o.rdex to demonstrate the benefits
 

of levelling in terms of high crop yiclcs four to six acre plots
 

are being -t.blishcl nt improved v,tercourscs.
 

Plan of bark~ 

One hc.ctare or.a was selecte:d vith - farrcr h.ving mostly 

of tubexll S1i-20.It vws precision
unlevellcd filus in the. coirm.and 


into 0.2 hai units for 	irrigtion.thcat vriety
levelled and reshaped 
pavon vws sown in iieccmber. hecorni:ended dose of fertilizer (" 14('-56

v.,s aoliud.i ollowing, irrigation levels were testcd. 
28 k, i/ha 

i. One irritation during, the growth period. 

ii. 	Tw'o irri; ations durinE thu gro\ th period.
 
ouring tc gCr\ th period.
iii. Three irrigations 

Frmer's irrigation pry-ctice on , traditional lvcllcd, 
observed for comparisonadjacent plotsimilarly fc.-.rilized vc2e 

irrigations during the crop growing
purpose, .Farcr applica thrcee 

irrigation if he
looked !imbitious to apply more 
season and even 


had some mrre vater at his disposal.
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Following observaitions vere recordcu: 

i.Numbcx of plants and tillcxs/squrc metre. 
of lcvcllcd md unlvcllcd formcr's field.ii.Grain yield 

' P~licd 0nd depth of irrigntioniii.Number of iai' atiors 

delts to both thc ficlds.
 

in the wheat plots.
iv.'istiibuticn of irli;-tion wnter 

Trend of Results: 

vield w,:.s significantlyJs icpoited in T'blc IV-9 vhent 
with one irxijntion fis compared w.;ith

higher on lcvellcd field even 
vith increa-c in

trnditionally lvelled plot.Yicld increased 
plots.number of irrigations on precision levcllcd 
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YILL, AS AFFECThD BY L'IFFEBR 	 iT SPACDhGSTABLE:IV-1 SELC COTTOih 

Plant spncirg 	 ield (/hg) 

1 L.8530cm 
45cm 15,81 

12.1060cm 

SEE2 COTiCI. YIi LL AS I,!FLU.LzChf BY PLANT POPULATIONTABLE:IV-2 

PEST AH I1 AiD hITLOGfEL PrM'TILITY 

(Yicld q/ha) 

Litxogen(k.g/ha) -+ 	 Tr-c:tircnts.n-...... .. 

'sn;vem(nt 250u0 37000
 

Nil Poor 5.62 5.85 
Lid ium 7.13 6.81 

Bcst 7.57 7.66 

70 oo 9.81 9. 
i c6 ium 12.18 12.53 
Best 12.60 13.30 

140 1tool 11.21 11.83 
edium 13.60 13.90 

Best 14.60 14.83 

TABLLIV-3 CA.2 YIIL. 	'. I.t.3,]CV: 91 It,,G TIOI; 

------------------------.-- I I ------ ------- ------

Txeatments \.a3tcr 	Ta,7ble 12ept hs(rn)_.

0-1 1-2 2-3 3-4
 

52.16 74.28
Tradition, 1 irxig-at- 49.15 (4.35 

ion(Parmex 's practice) 

Irig~tion at 3 bar 54.73 78.28 56.61 84.24 

mroisture tension. 
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AS APIFECTEL Bi L'I1FFLLUT FIEL2iLLTAIlhiiGATLOITABLE: IV-4 

1,.hcot 'jield( q/hn)
Fic:ld Cirmonsicfl cLpth 1 ' Cntioa 

22.538.8460.4 x 313 .5D 

AFFhUTELL BY lPhE-PLAliTII(TIRRIGATION'
TABLE:IV-5 MH1 AT Yl hi2 AS 

AJIL' TILLAGE 

..- .- .Tieat n t..- . .-
-

"C iflc' sovirip, withoutpartial tiiifl 5 30. 50 
soalkinc irxig'vtion. 

36.28T; ticnl > c'gVithOiltThoroujgh. prcp 


paltir-Il ti:1.mc -mo sov-;int! %ith
 
35. 88 

sonking irr.it tion. 

41.8601:"4 ViIt~~thThrough picpr~-, tion 



TABLE:IV-6 CAgjL YILE AS AFyFECTEy L BY 
C(C: .IOI 1.,TL S 

IlFii1ITXEED 

Tie...t. Cn yic~d (tonpo) 

No wecd control 55. 980 

Best weed control 83. 501 

Gramnxone 2 lit/hc prc-emergmnce 55.743 

-do- 3 -do- 64.037 

-do- 2 'oL:,t- crc rgencC 60.968 

-do- 3 -do- 64.746 

GesapaX Uombi 6 lit -do- 77.059 

500 FI. 

-do- 9 lit -do- 6P. 46. 

A- 4FI,CTL' BY L11,1FEI,LL T I.El.L"AHMAT YIf'LLTABLE:IV-7 


ild (*q/h)-..................
Tr.' "",cnts....... . 
.
 ..ts L',
................................. 


26.13

i'1o weeding 

32.47,,ormrl v:c.ed ing 
44.07
 

Best veeding 

2..5 k9;/hr, post cmigcnce 36.89
i'icuxqnE 

38.09

-d o- 3.0 -do-

35,080 plC'-Lrnlgcnce
Afn lon 

35.46
-do-
-do-

34.26
"..0 post-cmerence
_dr,-

37.25
-do-
-do- 1.5 

33.66


Bnvel 0. 28 lit/h, -do-

34.80

-do- 0.42 lit/ha -do-
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-- -- - - -

BY VEED UOI,iThOLAS AFIECTEfPAL'LY Y1.LLTABLI:IV-8 

" o ° " -o -o -o , - -o ---o o o _ o _ o . o 

26.92
Lo weding 

.Iormal veedin:(frr mrreIs practice) 33.23 

31.78Bcst weeding 
27.68Avixosafn ' 23 kg/hn 

27.55-do- 29 -do-
27.32-do- 35 -do-

27.95Tiefln ( 4 lit/he 

29.57-do- 6 -do-

29.78-do- 8 -do-

,HiAT YILKL]L Uiliij, L'IFIlEKT ILEIGATIOnI LLVILS 
TABLE:IV-9 

OiL LhV" Iii' A1L1 UI LLVLLLP FYIL2S 

Vhcat vieid(q/ha)Treatments 

One irriga.tion on precision levelled 
29.12


land. 


levelledTwo ixxigrtionson precision 
33.25

land. 

Three ixrig&tionron piccision lcvellc-d 
35.88
land. 


on traditional levelledThree irrig tioi 
24.22
lond. 
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AGLICdi-±hAL hCOLOLICS 

to conduct Bench
responsible

Agricultural hconomics Section is 


Dhark Surveys, prepare feasibility 
reports and evaluate new techniques
 

various irrigation dcvelopment
reclamzntion and
and methods of land 
 action is
 
at Lona Project. A future line of 

out
programmes carried 

on the basis of recommendations made by 

this scction.In
 
determined of
 
addition, the Section is also conducting research in 

the field 


-ptircal allocation of input

Crop production and
Farm Lianegernent, 
 the year under report 

as to maximize benefits. Lurint:,
resources Pcclamation Eperimental 
following 8 studies (5 in respcct of I.ona 

startedDnaement Research) were 
respect of VaterProject and 3 in 


whose status is given below;
 

Status
Title 

prepared ,tested
Quetionnaie was 


1.Overtime resource adjust-

in the field and finalized.SuyveY
 

ment patterns on farm usin; 

were
 

sweet waters, work completed.Summary t:'bles 

brakish and 
 report in
prepared and write up of 


hand. 

Survey york completed. Data analysis 
2.Bench Lark Survey of the 


report will be finalized
and draft
for inte.',-

shortly
 

area selected 
rated development of 


area.
watercourse ccmmand 


data sheets were prepared.Tubeviells

3.An economic comparison of 


data and farmey's interviews were 
publicprivate versus 

50/c editing, of interrecorded. Aboutthe lona.tubevrells in 
has been completed.viewing schedule 

tested in the
 
the socio- Questionnaire

4.An evaluation of 

field and finalized.of l,onaeconomic Impact 


Reclamation Experimental
 
Project.
 

Completed.analysis of5.Socio-economic 
Shahpur(SCA:i1 Unit-I).
 

-. RhSLAhCE
 

Survey work completed and data
 
WATER IiAEAG 'Li4T 


fFeactors1.Socio-econor.ic 
analysed.£raft report prepared,
that constraint water mana-


will be finalized
Final draft 

gement efficiency. 


shortly.
 

of canal and pub-Sanctioned discharge
2.Evaluation of cropping inten-


lic tubewells collected.The actual 
sity coordinated to actual 

are being measured withwater supplies
water supply. 
 beenof L.'.itocl hasflumes.1atrix 

prepared.
 

Final draft completed.
3.Bench M'9ark Survey of Tube-


well SHP-19 Vatercourse
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jtiUlTiLIT PATTL~i$O 
STUIL Y i;c.I: OJi~L.' ISoUhCL 

FAi\.S USIiu B .AKIi-" AiP SIVLhT VATIi 

ILP0O,TA-,U 
play an important

reserves,if explnited,canUnderground water 
sectol.ln fact,these 

fulfill water requirement in Agriculture
role to 

irrigation system in Pakistan.
 axe an integral part of 

resources ccmes from 

total v,,ter supplies to farms 
third rf theAbout onz water reservesundergroundre, eiv-irs, Total

unde -LounO vater 
to acre feet.If we exploit

abnut 40 millionestimatedhave been 
ve cmn expect a tremendous increase in 

these iesources properly 
of crops in future. 

ratcr recuilementsto fullfilwater supplies 
is not

quality of underground water 
Gererally speaking the 

waterof undergroundv;ater.The qnnlysis
goou as surface(canal)as are high in TLS,hlio,,n that these 

resources exploited upt, date hss 
injuriousofvm ter. Percentageto canl:LSU as comparedSAL and from place to place.water variespresent in unde.rgcundsalts as underbe classifiedv, tei< can 

Broadly speaking,underground 

their qualit'.
with respect to 

Liore thanLore t'-an Lore than 
1, iazardous water 5 m.e/lit.15
1500 ppm 

1000-15000 10-15 2.5 - 5 
2. i..arginal water me./lit.
(ppm) 


belowbelowbelo,3. Useable water 2.5 m.e./lit.10
1000 ppm 


and 60 percent tubewells are
obout 32,CIn L,ona Project area we

aud s useoble water respectively. If 
pumpin, h,-zldous,marginal 

40 percent tubewells pump poor 
look at Ltona statistics,about 

on crops ,nd soils ,hich have negative effects
quality vater, 

of the area.
)n economic prosperit,and ultimately 

in 1964-65. Since thenaper.tinlona Froject started 
scole for irrigationused on li:sgewater is beingunderground qualityperiod,bador later during operational

purpose. Sooner 
figures shown that 

water started creating problerls.dpto date 
due tc pumpingin Lona Projectbeen closedhaveabout 18 tubev ells funds 

was a mere wasta!je of valuable public 
brakish water.It 

other harmful effect of biakish 
water on land and crops,
 

besides and resources adjustment
the ill effectsto studyIt is irfportant over a

useci for irrigation purposes
to brakish waterpatterns due 

periou of time. 
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OBJCTIVES 

rison of cultural practiccs,use of inputs and income 
. Comp 

waters of differe.'t quality.
of 	 farms receiving 

the effect of different quality waters on
 
* Evalu.7tion of 

income.'crop yields and farm 

iEThOD OL 0 GY
 

into tvo 
grouos.vere stratifiedof 	 perennial areaTube%%ells and 3.13 YISC vere
vith 1204 TLJZ, 1(-.05 SA'I 

Those pumping vater 	 1.9 SAf,vith 42C.67 T2S,V,'ItCl
othe-s pumpnamed as brclzish and 

sveet. Three tubevells each from 

exC cl ssificd aswere
and Zero 

sv.ect water were randomly selected. Iiine farmers 'ere 

brakish and 

on 	each tubev oll, thus 2i farmers each from
 randomly so

1coted 
 intervicvd.Infor
using sVC-t irriftion voter \vcyc

brakish and returns,etc.vere
croppi~le patterisinputst,costs and 
mation about 


recorded preplfnnec and tested oucsLionlnaiies. on 


f-IoU fTS 
found th,-,t eighteen tube-

TLI.TATIVt_ 

1. AccordirL to suavey it has bi c 	
peor


been closed in ;.or.. roject due to 

wells hrve 
 soildt:terioratingT.eac tubc'(clls weru
quality of v 	

and crop yiClds.
ui;p.I1t £n;ciinatuinand h,-vc bad cffcct 


using higher

brakish vater tuleeolls are
2. 	 Farmers on Kharif Rasit!,e following crops;

seed rote per hectaa:e for 

n(O Rice.


iodder,1he at,Cctton,Suayc,1c 


brakish v,oiter tubevclls are 
applying more
 

3. Farmers on 	 on sweet waterto 	farmers

irrigation water/crop compared 


tubex,,ls.
 
have shown higher cropping 

on 	sveet water tubevells4. 	 Farmex5s 

intensity.
 

are using higher dosetube.cllson 	brakish water5. 	 Farmeas fodder crops. 
of Fyi, especially far citrus o-chards and 

of landmethcdsof scientificunaware
6. 	 Farmers are 
more salt resistant crops.
adoption of
reclomction and 


; N.LY CI TL'.L A,,]AS ZLLiCT t FOE 
STU±Y INO.2:L.L IXI: 	 AI-A
Q0LI
O 	 \ -IE1COUhCLLNLfIThhATh- 'fVhLOPLIi'T 

being made to apply fUll package 
of new technology
 

Efforts are 
 area.For this purpose
 
on 	a watercourse coirrand
developed at liont 	 farm land, 

tubevell Ld,-93 has been selDcted.Bcfoic 
application of 

the area
 
crop management technolotyj,bench 

mark survey of 

water and 


state of economy is recomnrended.For this purpose
 
as 	to measure the: 


a survey in which pre-conditions
out

Agri.Lconomics Zection carried 


has bEen marked.
of the arec. 
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OBJECTIVTLS
 
the areas
 

* 	 Analysis of existing aL;. icultural economy of 

forr: land ,water aL.d crop mnnal;eselected for application 	 of 

ment technology.
 

economic evaluation in over
* 	 Assessment of the chanL .,,an'J thcir 

on occount of applicption of faim
all agricultural economy 

irrigation supply,introduction/*innovations viz, managcifnt of 

ast of mraLinal quality viater,better cultural
techniques 

use under problematic and water

practices and standard 


/*of soil reclacond ition. 
mation 

but somcthe su:Lvcy is still awaitedComplete analysis of 
is 	 givcn 9s under:have been derived ond summarytentative results 

coi,i :nd is 157.09 hectares,cultivatCduross area of the1. 
area beins, 148.56 bcctrs and un-cultivated area is R,5 

hectares. 

clay loam, 4.86 hectare of
2. Gencrally,tli tye of so-.l 	is 

arcs
land w,-s affected ty .ttr-log,-in2, 2.83 hectares 

;bout 7.29 hcctarc is un-lcvcl3cd
affected a by s lit ee 

and require propc i 1cvc!linC,.
 

.- rc can_-,l -.nd tubewcll per 	 month 
3. 	 Total supplics of v : 

car,.l 
are 145.79 acre f t, of \.hich £1.&d acie feet froe 

public tubuxell.ThTcater i supplicd fromand 83.90 feet 
cf 	 tubevrell 11-93.

is no private tube',ell in the command 
as vc]1l as farmers branches arc n poor

Lain watercourse 
during conveyance

cono itions. heevy v)Otcr lorwcs Dccure 
are higher thsn 

and field applic tio ,.Ianitude of losses 

suppli.s at head.
50 	percent of the totl 

citrus fruit,wheat,fodder,
orca are 

suoarccnc ctc.hcsides crops animal renirin:' H4. 	Lajor crops sown in the 


rice,cotton and 

sheep are also covrion

such as cos,buffaloes 1 o:ts and vith 

f£:rmors, 
const:.tutecropping patterncorlonud area5. 	 In the watercourse 

and 27' fodders.
42,; food crops, 33/ cs7sh 	 crops 

50.34 and duyinf,
6. 	 Cropping intensity duiin , 1iharif 1979 was 

lEabi 198C-81 was 73.19.Annlual cropping irtensity is 1:3.53. 

crops axe,cotton 370 kg,of ciifferent7. 	 Per hectare yields 
1.81 metric tons,Vhcatmetric toiis,hicesugarcane 31.36 

1.53 metric tons,Gardcn rB.CO58.38,habi 
fodder 11s.3916.97
 

and Kharif fodder }s.1062.42.
 

anu ore tractor providing draft pover
 
8. 	30 pair of bullocks 


iixpoved implerments 15 mould board
 
for cultiv!,tir.rion, 


bar harrow ,ome riciger -,nd one 	thresher is
 
ploughs, one 


-rea.
available in the command 
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vhich draft animals
9. Live stock strength is 342 animals of 
Gozts
132,milch-68, Y.stock-19,onkcy and horses C. 

and sheeps are 54. Animl and land ratio cores 2.31 pol 

hectare. 

are 

10. 	Total nurbcr of families depending on land directly axe 30 

in number ,at least t.c faiwil, members axe wholf, time 

employee on farm.Avcrar-e family size comprises 7 mebcrs. 
persons.The total population of tke area is about 210 Land 

1,.n ratio comes 1.5 per hectare. 

-xists i.e.ovner operators,ownTr
11. 	Three terure classes 
and 307c rcsp1Lctivelv.cuin 	 tenants nnd tena:nts being 60%,107[ 


kind nf
 and 	casual
I2. 	Three/fan:; labour i.c.fcmily,permanent hired 


hired labour is goi rally employed. Average cost of to (al 

mannual labour cmplo vcd/croooed hcctare is hs.I(8.27. 

13. Farmers are mostly un-educatc.d but h ,vc learned farming 
30 farmers 27 arcth(;Jr ,nts.techniques from ipar Out of 

un-ed ucatcd.
 

hectcre is ,s.445.95 vhilc total cost
14. 	Gross incoi~c/cropp.s 

of inputs/h(.ctaze is !_.2149.6. Thus nit income per cxo,cd 

hectare is hs.2 7(.i 5. 

' Y OF IAPu CAP Il-I
STUtDY: GCIOLCOCIIC IC 

a GCAFRP-II fallin 	 in
Thc scarp Shahpur unit ore is part of 

-. oc etv~Een - branch of loer-Lhpurthe 	north central part of Chj 
27530._3(

Jhelum canal and the river 	 jhelur,. The project arca cov(ers 
hectares arc culturabl.Thr daqt has 64 

hectarcs of vwhich 2550C.07 
arc 	 un-commandCAd. 161

these 43 are non-pcrcnninl 	 and 21villagcs,of 
voikir.&. duiun; 1977.Bench mark survey Vith 

tubevclls have started 
a provide b:-i.s of various 	 socio-econol.1ics conditions

the 	 objectives 
reports cxplain prc-conditions

of the area hs-been complctcu.gurv.Ly 
of Shahpur SCARl Unit-I. 

bUiiL.Ah O,! hSULTE 

irrigation.1. Shahpur SCAL,P Unit-I has t\.o modes of 
of vijlags(a) 	 iLon-perennial (b) Un-commandcd. Out 64 

served by ilon-pciennial canal
about 43 villaFcs arc 

system and the rest arc un-commandcd.
 

4.49 hectares2. Avxage size of holdin, 	 \as 4.44 , 4.62 qnd 
and 	 overall project

in respect of non-pu rennil,un-comainded 
conditions. On ovey all projcct basis 60 percent holdinfgs
 

non-perernial,were fragmented which comprise 55 percent 
reasonsand 	 73 percent from un-com.,anded area.Lain of 

fragmentation were inheritance,purchase,rentings 
Fnd other
 

3 percent
vhich influenced to thc cxtent of 85,10.,8 and 


respectively.
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90 perCLnt of gross area was cultivated and 10.3

3. 	About 


5.6 and 1.3 percent
perccnt vwas un-cuitivatcd of which 3.4, 


vwas banjar jadetd,banjar qadeem and n-)t available for
 

cultivation.
 
like
 

4. 	1..ajo-r farming activitic,' iniclude raising of crops 
fodder,wheat ,ndsuiarcanc,ricc,cotton,h.foddr,Rabi 

anim'3l rearing is also common v.hich:.ehndi. bcsidLs,cop3 

includc bffaloc ,cov,goat,sheep and dcnke-y etc.
 

to 122
worked out be
5. 	 Cropping intensity on an average 

99.8 :i:or uncommandcd area andfor non-perennial area, 
pl-o;j ct basis.In the n-)n-perennial area

108.4 for nvrall 
about 60'. areas ,'cx. occupied by food crops,13;. by cash
 

crops ana 36 by foduor.iLn the un-commandcd area correspon

ding figures vert 56,12 2nd 27.
 

6, Use of inputs ,as hi, ly sibstandarcu ,mostly seed used v.as
 

dose of lYIa varied between 2.5 to 3.5
home produced ,avcr ,c 
ton per hectare a;Lain ,3t :cquiicrnvnt of 15.0 metricmetric 

tons. About 17 to 0 pcrcL:'t f of farriers were using 
uf arca under main crops.hatefertilizer to 2C-40 picent 

of applic-.tior, per cropped h(-ctare vorkd out to 16.8 =30.25 

kg. of nitrogcr and 	 1.12 - 3.36 kg. of phosphorus.(O Plint 

s very lov.
protcotion covcra, 

::1,o very "oY. i.e. 2140C.5, 222.5, 1452.6,
7. Crop yielus v..ec 


651.8,1080.18 and 264.L;6 kg. per hectaic for sugarcanc,
 
cotton,rice,maize,vith- at and oilseeds for overall projcct.
 

and8. 	 Larketablc surplus for sugarcane-,Cotton,riccmaize 

wheat vorkcd out to be 53,43,57,45 and 19 percent.
 

9. 	Input costs vorkc' out to bc h.q.1C004,141 67 and 15430 per
 
an2 overall projectholdinpg fo:-: nn-pcxcnnial,un-comrlandEd 

arCa, 

Rs.14608 pcr holding in non-pccnnial10. Gross firm incomt voec 
',hich 62? ,dzxiveu from cros,37* from livestock and area -f 

1 percent from misc. sources. Sirn:mil,.rly it was is.1175? per 

holding in ,incommandcd area of vhich -bout 60,39 and 1% 

derived from crops,lic.stock and nisc.souxces.On overall 
holding was hs.13724, ofproject basis gross 	income per 

was accrued from crops,livcstock
vhich 62,37 anu 1 percunt 

and misc. sources respectively.
 

11. An ovcrall v,'hclming ma.-,jor-ity of the farmers are illitrate. 

There 	 are about 9 caste groups.Janglics dominate refugees 
as adoption bchaviour is concerncdand settlers.As far 


majority of farmers 	 are laggards. 
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12, 

13. 

14. 

15. 

16. 

17. 

18, 

19. 

r:.oye common beinL 65 percent of
'liuclear type familits aIc 

of 3 percent
v.hich 32 percent :ru of c:tendcd type and rest 

cr is parti-local anu prtiare un-maxxicd. Fymil,. syt 
per house holdarchcal. Average sit at family is 6 person 

above 9 numbersof 2,3-4,5-,7,8 AndHovever, the strc~th 
nnd 22 percent respectively.families are 3,11,32,13,12 

c 	 On 

basis almost 80 pcre nt v:--ri~gcs arc of endoganous 	 nsturt, 
men 

Ldognmous 	 norCi,02i- com,,nn. overall projcct, 

cxogtmols nturE.Polygamy(foxand 2C percent aa . of 


only) accounted for 10 pcreent farrrs.Gencrally peopl(
 

marry in the rc group of 17-11 y( rs and 2-26 y~ars rye.
 

Ior both son and d,:-Li:ter the most conn'on expendituic rangc
 

10,0;0. ;IShnrai inq ilchnxrIt is more comvicCf.is i1s.4001 to 

lduction3t aspiratLio ' ai.. relatively mucl, favoured for 
f : aspired

made children.-bout .. ,9,51,94 and C. percent 

for no educ _tioi or ir'l(m dueC-tion,primary, middle,mrtiic 
for fcvl childrenur -d cida level.\ hercasabove mtrtic -nd 


isI.ai ic (ducitiofi. lbout 53 pcrcnt

83% aspired for no oy 

lik(; t;-. t I ir clilar n -:,ould scrvc v1riousrespordents 

ov.ermien t d eprt!:, '
 

ic oor af sIout CO,

Ait .thc ocCCcnerlly 

livl unuer th-se.;, nocther 25,. cr( hvingresponuciitr h-vy tc 


5tisfactoyl__u. coj-,
oit.0ons ard rest 15,. have tnjoyed 
c ond L on:. ,bo tit F8 prcint rcsoond c V

good housinL: 

-,,' e. supply ripht in their houscs.
hand pumps fc, 

Value indicators reruinc famil:,religion,bussinCSs,
 
rationalism ard t%c soiencacinov-lUg-) -Acrestudied,
 
analysis r-,adinc the indicrtes that farmcrs ar 	 gen

,:inUd ;;ri rationalistic.Hocvcr,tiosterally bussiness 
ori,at:,d End traditionil in beliefs.

of thtem argc still flar 1 
tough to -h( inferior tc mcn.TheseStatus cf v.umren v,. 

appear Jue to sorec u-.-consietcncy in their oxicntr-tion in 

is -1. indic;t or cf transitory trend of society.general which 

nature.
 ..arleting facilitics and ii:telicrncu arc scanty in 

un-
Loth transportation and communication were also of 


Ltill the primary and secondary unsatisfactcry lev.l. 
for mostc main bargaining centresrcgulated mrkets a 


farmers.
 

vwere inadequate both
Services of bnciic:i.cit departmcnts 

of vieiv.,only one A,'i*
from coverage anc c uantity prints 


are avilahle amon. ,urofessCfficer,tvo vet~iary doctos 

of sced ana fertilizer supnly
ional A-gi.staff quantum 


was also meagure. ,-ri.creoit flo,. is extromely poor.
 

plant arnund the project
There is onu sugariill,onL. milk 

and a rice huskine. plant


arca. A small vhcot rlling plant 

were large and four small plants for
waG found. There two 


processing of "Mehndiv.
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STUI2Y: ECGi OLICb 0(" CH01PS PjOL CTIOiO 

]'POETAi,)CE 

V-2rious farm production _.ctivities arc going on in K.ona 

common -ctiviti:s raising, of citrus culture,
project area. The most arc 

::nd hena crop. Bcsidcs crops
sugsrcnc,rice,cotton,odd cy, vh(, -t 

also very co L-On a:hich- includes rearing of cows,
anim! raising. is 

and go.ts. Sohc bo.sic comoonents of to-d;ays farr:nL 
buffaloes,sheep econcmic evaluratahcaLt thris CI.Unit-visea-ndare tiactols,tubvlls to plannerspioviu a useful inforsmtionactiviti,s \ -illion of all the so 

rt vill also bc helpful to 
and policy mkers. hicsults of this rep 

+o ma-.ximji1;-ze r t revenue. 
farmers in dcCidirig vhat to ,,i 

GY
L,ETEU2iO ; 

-bout cost -,r-d rcv1.uC v.:s collected fey thc period
Lnforrnation 

area. Rindom sampling
1979-80 for mrajor crops sown in Lon-a Arc icct 

wcs rccordtd ..rc nt s.a.r,pl v.s davm. Pata 
techniquu was used -nd ' 

v.s srrived using presentcost rx-tio 
on intervieving sch-aule.-cncfit 

rcport is scheoulcd on 
bcncfits an cost formul,.. Thisworth 

c vorl on me:jor crops thercfolc,
1981-82, but as wc havc coi,:pi-tcd tie

.'or rcports.are Lain: furnisLi,(:d n-nul 
sumcmry of results 

SU'I'AfY 0!, B].ULI S 

CiThUd J]hUIT:
 
capital


1<pic ccmnomic grov,th ,rsultinS increa.su per 

pLShed dcm.nu for pailr'tabc food. Citrus provide
income hS up 

rich in vit,,min c 'nd j;Ilorics. Citrus is in 
nutritious food 


fruit crop of S',rgouhr area .id yields higher income
 
import.nt 
per hectare comp:ared to ol-er ,,i'ultutal crops. 1,ruit industry
 

scope for
 
is at its initi.- st'acr ut h.-s a lot of 

in Paki.tcn 
as vll rs forfor consumptionthe nced dome sticfuture to mw(at 


export.
 

can La grcvn or. rc.1diurr texturcd soils. 
Citrus plants 

blov 12 to 15 f.et.Citrusw.'itcr t 1lc d&pth iswher:....underground 

groving areas of 7Tkistun "' Sirgdha ,.uitrn ,Lnhorc,P(.s .'2i',
 

~wolpind iLnh' l pur Divisions,. It is also grovn in hilly tracts
 

plants ,Yc ocvn in I -,rch,Sa-pt(UCr,Octcbcr,
of Punj-b. Citrus 

About 200 to 5C; poiits "rc generally gro'n per
andLavamber. Cfox ,:.bout 1. ..rs.\.hC.t,L~ifsefr,,ottontrcus last 

arc (,cn Y-ily intcrcroppcd at early stae.hCct'r-.Citrus 
and some vagetables 


in r er flu fortniightly irrigation in
 
'.cckly iriigr.tion 

ra-iny scason is rruulntarcultury.,vecdine and 
winter except 

propcr norishcnt of plants.Sufficicnt
fertilizing is cssenti:-l for 

is done to keep plants 
pronnin. is rccor:m:.nded rt oldaga.Pri 

ciop while standing infarmers seil this
healthy conditions,usu.lly 


?nd transport,-tion charges arc paid by

ficlds.-ifig,packingthe 

fruit ftcr 3 years ,"nd continues fruiting
crop bcarcontractor.This 


for 15 years. 
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sugnrc oinc: 

-, cnish crltp rand producCs SLgar.It iS a crop of
Sugrrc:nc is 

arc: s,timrcfor its cultivCtion is goir,;
tropicrl and sub-tropical 

.It " auirCs fertile well dr:,-.ind
::11 over toe countJ:on successfUlly 

thoroughly prep-rcd
vith abundant wtcr supply.Tm clop requiressoil 

-n th s, ;rc number of 	 planking, sho1.ld 
bad. Iour to six ploi.LghinL. sseed 

the seAd bed.It rquires enough mrnurc and 
be given for prcp.ring 

sown in i.arob nd h rvcsteu in October,!ovr.mbLY,fcrtilizi.Gcncrlly 
,-nd Liarch,,D'eccmbcr,J,-nu-vry,Pc-bruory 

RiceC.: 

ccrcl rd can be grown in tropic .l and 
Ric c is th most important 

is ;,rovl -.11 over the country,but very common
sub-tropic. l 7XCOs. It 

clay loam soil,with 
crop JS SCARP -r , 5.lt thrives v'ell on I]eavy 

wcteris :.-uccEssfally -xown onplenty of ,.te.r and rain fI li. Lt 
auxv.vc . Iic, crop requires T to 

logged raas,vhe other crops aelom 
-1v.ost th. same number of 

4 ploughinL. s in stndin vtcr ,itll 
sovn fiorr April to July 'na harvcstcd from 

plcflkings. This crop is 
rd jor this crop and then

September to iovcrbhe.[ursci is prnp 

rr ui c ; 5 to 60 inches vatcr
into tic ildS.Clttranspl-ntcd 


to mrtur c.
 

Kharif Jioddcr: 

.. ' i. eJo r,r jr'.,Gu'.rai ong,Nia-sh,etc;Kharif fodder inciudes 


but JawnX is 6nc of tt, :ost iiport: nt h ni fodder vith high fccd
 

anId Ir sh ctc.

valut.it is -cncrally mixed ,it ,u 1', I:ng 

It crn b( groxm on v. xi(.ty of soils, ut medium to hcevy loam 

3 to 4 ploughings nrc
soil is considered btter for its jroIi 

"oes
enough to prcp ,re th, sced bcd.its o. in s:,rts from Lcrch ond 


foL cutting in about 2 months tire.
 
upto Scptembcr.Thc crop is ready 


kg. scd is cnouLjh for 2odCer/h,
59 to 74 

Cotton:
 

in tropic:I :nci sub-tropicrl -rurs aind hencc is
Cotton is grcvan 

tlc co;,ntry except mountaneous "nd
being grov,n successfully all over 

of soils
sub-mount incous try-crs. The crop c n c urovn on -Ill types 

ca n be h-d on 
except w teirlogged area s rnd sz-nd: ioils.Th,. bcst crop 

rich loamy soil. Sc',rp 	 rw s -.rc not very suitAblc plbccs the-refore 

a filling tren6 can be observed in v.ttrlogged areas. 

Cotton is usecd in T,:til, industry -t hcr( and is being eXpoVtcd 

sh crop for tgrr)Vc's.
to other countries for 	 e chao, te rcinu.,,. It is a' c-


futl cooking in vil'::ges.
Its sticks ac2c usud as 

Thrce to four ploughings and three plankints arc requircd for th:Ls 

sov.n in Jum ..-nd picking begins from Octobc , 
crop.uotton is g ~nrally 

end of Jpnunry.It requires 5 to 7 irrigations,and continu s upto the; 

,t flowering -ric boll formrtion should be given with more


Vuatcring 
me surcs for insect and pest attncks care and ,-ttrntion.icmedi-,l arc
 

yield.
csscntial to fetch good 
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Mehndi: 

is restricted to south western parts
The cultivition of mehndi 

of Listlict
of Punjab only. It is widely L,xown in Tchsil Bhnlvl 

;nnd hs become c pFrticulC crop of tho nrc:r.it grows in 
Sargodha 

vith dccpfll types of soil ranging fxom light loirm to cl'ly lor:m 
on wrterloggcd rnd siline soils.The 

watcr tablo.It docs-f gro,,-

is first Lot sprouted ,nd then sown.Three kilogrnms of seed is 
seed 
sprecd over n nursery scud 'c-d -nd covered with c fine layer of 

nursery is ready 
manure in ILlarch-April.ThC

n r.riin irxig -ting till 
to pl:-nt enddistoncc 	 from plantfor tr.nsplnting in Juily.Thc 

to five irrig.tions oie enough 
row to tow should bc on,. foot. Four 

during n 	 ye2r.Occaionrl hoeing rnd weeding should be done. 

-nd then 	 ia 
qThe crop 	 is hcrvested twice yesr,once in October 

sell this c-op to contrpctors on qrcn bnsis.1 chndi crop
Mioy.F2reiexs 

to 3 yc:rs rnd the-n goes on 	 incresing.
gives lcv. yield for first 2 

is used to
It is a perenniol plnnt -nd 	 losts for mcny yer. It 


in Textilc industries etc.It is rlso
 
prepare dyes vhich nrc used 

used by women folks -,s iosmentics. 

Vh(e t: 

I-hnt is 	 the most widely world Is cultiv.tcd plnnt.It is the 

2nd grain crop in mrn:l prits of the world.It is used
loading cish 

ns str:ple food in r-iv fnrm or the other.The m~in products rrc brxnJ,
 

c rools -nd 	 Dnlir.biscuits,cakes,doublc rotti,p'-stris, x..rnr, 
-nd cooked form.lt isis 2lso consuILed in rcostedBesides this it 

form. Its str5vw;
rlso used ns feed to niurrls in v,hole or ground 


green or ary serves ns fodder.The. dry strew is turned into ,,het
 

green fodder or

bhioosr nnd fed to nnim'JIs,eithcr rrixed v.ith 

concuntrites. 

It is culi -v:,ted throu,? hout th(. CoLntry on sll typEs of soils, 
Th boils. soil isbest suitedexcept wter logge-d -nd lk7linc 

medium locm.For r'-ising successful crop, 6 to 7 ploughings end 4 

storts from Lctober nd continuxsplnnkings -re essentil.Its sowin!, 

time is th month of iovembcr,
upto Deccmber but the optimum sovvin 

Rrbi Fodder: 

R~nbi fodder includs bersCem,sh-ftrzl,senji,mcth",srsoon, 

turnips 2nd onts. 1,iost ;romising 2nd populmir fodder is bcxscemIt is 

used -s green fodder.it giVi.s 4 to 6 successive cuttings from 

requires 	 heuvy lom to medium lo.m soil.
1ovember onw2,rd upto Junc.lt 


It is soin from middlu of September to middle of ilovmbcr. Fight
 

to 10 seers of seed is t.nouh for soiing one acru of lend..First
 

cutting gives poor yield.Lu, to tender growth.Lorley,o-ts, sorsoon
 

to get good yield for first cutting.It
are gnerlly mixed ,js 

10-15 days,till the crop is 	 over.requires wtering .fter Cvery 

-:73:

http:cutting.It
http:yield.Lu
http:fodder.it
http:world.It
http:plnnt.It
http:tablo.It
http:nrc:r.it


b i.TYSISBIiEFI CtST 

Bencfit cost
Picscnt worthPLxcscnt woithCops r tio
costs
bencfits 


2.38
22644.37
53931.42
Citrus 
8118.(o 5420.64 1.50

Sug-xcanc 

1.71
2193.46
375C.FO
hicc 
 1.32
5196.60
1581.44
Khnfif fodder 1.32
1950.00
2592.00
Cotton 
 -.41
18961.3826754.04
Lchndi 1.392376.783118.68lhhc-it 

L,bi foddcr 3954.00 2626.35 1.50
 

differnt productionAbovc t:blc rc jc:is t3 t rmong 
Jives
pxofit- b l -s it

,'-t,n- tivus citicLltul'C is tL.,imo.st 

yrice production -rd 
cost r.tio. bcond best is 

highest bunufit 

-11 f-rming bussincss
nd R:bi foddr.Ovtrthird is sugfTc'Ln 


nuv,'.ntcr,.nts who
 
is not ve.ry rttI-ctiV, csp. ci"lly foT those 


this prof,-s,ion.
w..nt to --dopt 
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EC~iK)IALICWa OF 'xiATh1R AML 	 CPOP LiITAC!L NT 

STUj)Y: 	 c;CcIOEiC011iICS FAUT61i;S TILT' C01."-T1,A11TIFJC VAThI!R 

iAl;AG117I.1NT FFICIEi.CY Ilh PQLO\JECT AREA. 

Il;PNhTAi CE 

limiting falctor of AgriCUltula'GIri'ig-tiofl wt~r is thc most 
of d-f icit vit,. suppli,,s.Hov~sv(,r in SCAEPprToduction on rccount 

lwt(.r
src(; with ins'kll1.-tion 	 of public tub - mdlls,thu- rvrilrl. 
from -bout 1 cusuc/35O -cris to -boutsuppli-s v-s incrcqscd 

1 cuscc/1 50 -crcs. Y(A. th(- cr-opping intcnsity incrc scd from '?bo0 

100 pcc~nt to 127 p .ccnt oiilv.irdditiofl durinL_ Suv ntiLS tlh. 
toidc:.- of rcducin,; V.. tkrC0UYSu convcy~nc,, losses conductivco 

in .rt suppliLs vmlls dcvlop~dL-bout 30 to 50O p~xc,-nt 	 incyr< c 
in th, 	 proj~ct. lis -cons, .ucncL, rr' ny v.,',tcrxcoums5 hvL

2nd tcst,_d 
bcmn irnpyov~d using, v:-xLoul t~chniG.OLS viz:, diffcrcnt lining 

JlihusctiLnl~lu',d to .-n Gr2lthLn irnpxov,.rrcnt ,cl,. nin' 
n IC)( pt.rc Unt ccrn p"2X d 	 toinc xu-7sc of v.-t u su ppl i_5F;t, t~1 

lo TtprS rrir. v t. suppli 3r p rS1964-65.Tbhis incri-:sL. 
u:s paxsknt isin incxcI-sing cxopp~ d r_- s cr(JppinI7 int,.riEity 

.hich u-houldr.d to 	 100) duzing ;.~4t, h,-vL
nround 	 128-1313 comp' 

So wt Lr~J'-,ct On V7princip:--lly touch,-d tl. 	ii' of 'I-. r 2. In 
'rmTrS 	srI.L
 couxocs croppinp, int(.mi: y i>sr,-CC Ot 


wcli On T.COLZI, -nd thc~y h- vc Us-C
sm.-rt '-.nd ort, nizL d thus. .
 

irxig-tion vi irost L1fficifntly. :njoritym of f_'Xmurs sand
 
in SCI.EFthuir. vwoturcoursus :r-tsili lov, in croppinr, ixit~nity 

f:-ctor 	 of production is not rcr.. In othur viords, w-t,,- sc-rc, 
thcru_ must b(- somc; bottlco-nLCckS!buing usAd Lffici(.ntl,y,curt-iIy 

luvul of wtrusu.constroiAnts in thL w'y of -tt-ininp, d .sixd 

,-ff ici.ncy(VUh). 

OBJiZCTIVES
 

*To idufLtify socio.-Lorom~liO f -. toys th'-t constrc int 

viitLT mu-sui,.rn~nt Lfficiuncy;. 

*How v-'rious constr-ints u.ffct \.UE. 

*To suggust xurncdi'- r 7-suus -' to irnprovku v,-t~r usc 

cfficicncy(VMUL) in ~LP2~S 

h!L.Th~ OLO GYL 

Univcsc(iov" hkuc1lrntion L'xp,_xim,.nt-l P-Tojt ct Ai') Ws
 

strntifiud into tvvo mr.Jor ,oups i.L.uf-'icit.nt %v--tcruscrs mnd
 

usus.Ir,pyovud wX-.tLCxcurSuS vhu-I v-ttr
incfficiunt vwctir 
v,- bout 	 h'-vLdclivcry cfficiuncy (iL'E) s 75 ptrcunt -nd w-tcr
 

v;-turx uscis. Throcc
usuis rssoci-tions wcri. c liudL kff iciuflt 


w1VtCTCoUTSLS froM officiunt I'd t.]c s, mru numbur of in-.uff icicnt
 
s.YStu_ 	 LXiSt in Lionr. m~rc s(,lu.ctud .As thrcu 	modu of irrigrtion 
'nd uncomr-ndt~d.ProjL.CG o i.L..pu-rcnnirl,noniprur,,irl 
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sccondcomm!-nd ,ofl -f ficicnt -mdTwo w-.tcoLirsus f xom 
VVtisCollu.Ctcd by intervi~viSin-Lfficicnft w,-s r'r ndornly sul, ctd. 

-nd tCSt~d 	 quustiolin2i'.-ri r -coidud on pm.upl-nncdmuthod 

SULJIivhY Qi R.C'"ULTb 

ldcntifi.Ld ,physic-1,@ soojril
ThrCtL typGS Of C01lStY7:ifltS W'cr . 

wc x .. d L osrtd lth~ s constritaid conoi,,ic. Armong, physic 
c-p, city Lind lcLVCl

in v:-tcrcours , nk-7,r mrorp.h- ~v -t,:coulsC d.~siCglLd 

brokcri -nd ',-xr;ouxsc. b-n,.2s,(I(tciiCi-tt-d sctions of 
cig-z-g 

w-tcr-
W-tcrcours 	 .- A:joiflifl to ''ccols'vgx ss shrubs -nd tcSon 

k~ n I -2!d 1"t halt S ":)ci:.l cons-tri-Ants v.. r non
coursc(, 

-rid tgrudy 	1 -Wcrship
cxKistinC v:--t~i usL-vs Lsooi ti-unz ,'inh: 2lthy 

'-nd l-ck of
in rui'1. comnruniti' z f' ctionilSff -nong brothuris 

inClldL OflLv(.fic onomic const-r-intsLXpL riu-nac in coopui: -tiv, vyk. 
fits of xrvn- gir~nt pro-r-rn-,m --nd cqu, ].

of b-n.f ,,t~r 
f )Xfl iSZu ,sb

distxibutic'I 
contribLotion of l'-.bour ,un-ccnsolid-: d -nd unvi ,blL 

pir-ctic -.,,un-lc-v lluu f ild ,non -doptioll of w-tca:
st-nd-.xd cultur-l 	 3

du'. to high coct of gi'2icUu-Jfl
s,-ving pr-cticcs,lov T7-.t;' of rcturn 

somic of th, co215t27 in
inputs uncurt;-inly -.nd n tot1hrz--ds x 

inl t hc sy st (. of ff J-c iu nt v,- t ir us .. 

th t scot c~ nstix .int5-,tcv~ oil impaxov.uc
1. It h-s bcflbfound 

vwt T0c 	 )uxss ~u cancsid cring -ppl-I.
wvrtcrcouxs.cs(hffici~flt 


xtc-nsiTh -cxicuZ c-i hLIp toruo"

c.-tion .;fficit.ncy.It.A1j(-

by tL- cliini- i"rl~rs how- to us(, v--t,.r mortufiidlttho~st 1hurdicsn 

1, plots foi- irriUictiofl,p2x.cisionfl lmd


As f-r cxfornpl, . m,-.king
foxm- zion 	 --nd v.-ccdinEg utc.l.~vk.l~1iidrGc so\.ifl,tn1.ItCh 

ny'ny constriit sc-n2. Activu vw',tiu usu -. -.7-s0c 21'i o,-; xTcr )vc 

djivc.ry cfficicncy through mc'jiliziflg thu' i 
usp, cid..ly to irncru-SL 

f'rm.r nd by du-. ilting '-nd rul cl~nning- of vvt Lco j.f
f<L'lov. 

.	 rots,xucoflstruotirYAcrnov"ing vkugLt' tion-~il;'i. > ~iln 

bxokcn w-tcrcouysC- b--nks (.tc.
 

rrpo~n providL dkusign spCcifictionO,
hiclh propur3. Kxthu-n 
b-nl:s .,,ith fi'ush COrnp-'Ctud soil .-nd instn- 1. 

r~pIrcirc,-	 pcrrr.--blc sidt. 
USc 	 litticiMp2:OVuM1 nlt XLJtiVuiying concrctc. outlts Thi; typ, Of 

c-n uti't. liour t is -v-il-blc, during slick pcrio(!c,1- tlh-c-pit 1 -nc1 
-2nd is

of tht, yw.-r. LrrYthun i!Pnprovcrnt bring ichust xr.turn 
pl ogx: mm(c c- bc, most succcssful :i

considLxrcd oust invcstrcnt. This 
oth p,-rtics i..frnr d

govcorn[-ount provid;t in1ti1-t 
th-t gifting, upto

suuocrvisory st-ff. Furthlmr2 it h,'-c' bccLn found 
providirg

RS 500/- pur improvc-d v.-turcoursc; to suporvisory st-'ff m-d 


frcu. puccn nuccPs to frout -s o;n '-ctivi:tc -nd mobiliz6 rux!si
 

comrmunitiuS to do thu, job prcp .rly. 
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11BL TUDhI-L- A;-L'.) f~~i .LU0. 	4F( 000-LBE!UCH LhAFH 

UndCx consi ixti 011 
Tubcw~ll SLAE-19 W<CtrcOux:SU c;.n,.l1 is 

1 
bxicl liini.To V-jlu-t,_ dcvJopfl ,ft po 'm 

for impxovLr;,rlt vith 
PT-,iMplOV6.

in 	futucu nucccsIsit't- b'Aljrrk uv..y v,'hich (,col-if 
L-cncIh m-TIC SU2IV(ly 

ncnt cond itL~rns of tnm. v:-tCXCOujs, 	cormflnd 
in 	 socil ,uccnomic -1-i '-grenornic 

rcports hulp to m~ ~u~o 
7, dcvulopm.-nt po§2u.

v',rinblc~s ns th~y provid, b-sL. linc, fo:,. 
m, rk SurLV-.conduct'-d bnchS, ction h-- s 	 h,

Agxicultur-I Lecnoulics 

duxing, April 11,,80. Sumti-vrv of rst is -.s f ollo.:s:
 

SULAAL 01' RE1fULTS
 

-t 	 tLubutv7Cll E85-19 
GToSS -'ri- Of V!-tXrCoUXSL lo.4L00O-L1. 	
is 132 h~ct, r.s of which 104.86 h,.ct-.xt is cult iv-tt-d-

hcct"ILts wvculturblL.cultuur'L7, '-r,-	 -lrid 27.13 

2. 	 '2ypo, of soil i~s ~ ~'yci-y lo-m. 

c-nd ,,.ith 1.11 CUsLcs
3. 	 ATr. is S~xvA- by non-pLI'unnl~i.I 

-rid h-vL -- public tub,-v..ll v ith 1.5,
dis2Whrgo~ of' r:otji' 

"I 	suppli,.5- of irrig-tiof v!-t.-r 
cussc disc,'rUL, Tot 

"crt, fc t/v,;Li~k hil, 17. 3( ncic
in 	kh-rif 2W3.77 

is 	 ant- pxiv.tc, tub,-wcll v~hich 
fc_,t/vL~k in 

4. F.-rming -'Otivitius iriclu.. 	 Croving, of vhifdc 
L Ahndi v~hilu -2niI r'7'1'ing-- d 

is ,lso cofimor v:~th f-xruas, such o-s covs,buff-lOL5,.5hL, 
suL-rc n,ricu,cottofl 


go-it .tc. 

coiisis;t 159 dr-ft r-.niinls, 153
5. 	 Livc stool: stxiuri'th 

cnv.s,lU yodflg !riock,24 donkcuys r.nd 6
buff',lo~s, 10P. 

, 5 olnd .I r.3.5 r'ir sin onu,
hormsstot' 1 

hLCt-'rc 1-nd .
 

6. 1-joity holds 0_-5 h~ct!lL_ 	of 1-nd. 

50.48 -nd for
7. 	 Crapping intcn,,ity for khrif 1979 vvs 

v-2 Th.us r-u-king -nnuL-	 cropping
Iv-bi 1979-80 0.*17. 

intcnsity -'bout 117.(,5.
 

8. 	 2cr '-crc yiclur, of d-iffrflnt crops is v,,ry low such -s 

sug!orc-nu 13.U' r..tolls,ricL 1.21 m.tons,vh,-,t 1.C)5 m.tois, 

-nd cotton 451.4/'1 kL,. pur nl~ct- r(.. 

6.16,8.03,11.129. Timc to ixriC2'tu pcox h~ct-rc is 	 -bout 
f-rms.hours on h,-d,iaiddlt. -'nd toil 
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is 'loton thi-i w'tc~.COuTsC10. istxibutioil of ilrig-tiofn>'~ 
rmcrs of' on.6 Vill'gC.fv~i'c~i' ~is b,,iflp c,, by fI 

V~hilL, tubtvJ T? v.'-tc2r is- UScd by f-rmL.rs of n otlicx villnUg 

F:~nmtxs -it,. not fo11ov'ine, vrrb,-ridi syvstcmr b.-c-usc of 

cv--tionS Ltc.ThLfI.r,PTOPG.Phys-ic-.1 b-,i-2: i.L-1'nd 
not t-igpl-cc.mixinp of tubcvJt-11- nd c.r1- t-i is 
propLux distribuitionvill'yc-,( 1-ckhvun f.rYm,.s of' t! 	u s,7mn 
ror.- iiX.;-g-tiof

of v,'t ,i -mong thmFlS-lVLS. tiongur USL. 

11.* rtcx w' ys -.xc. not pyo p,-ry m.-imt.inAd hine o c'- osinig w'-tc 

coflV,-ncu -nd plitof..IitdSOf loSOcs lOSSL-5 darint, 

rc-iei~~xt! 1- 5C pulcunt.
 

us2-fl( i3:12i-,Utiof, t,-chlijL1cs of~cof12. F'ixmurs, -i Xun-,.., 

w-tLr 	 morc(. fici~-ntly.
 

ficr. f-m-Ily mn-mbL3:E !-d during pc',k

13. Th'.rm i'-boux cor ,s 

f-rmcrs is 'lrso
hclp by nciglhbour -nd rcl-tivLpur'iod rrutu-1 


pxrcticud.
 
-nd 40',,L suttixs.
 

14. Tht.. w-t .rcouiaC h-,d (01/c loc'2 f- YMUTs 

(77Y p(.rccflt) 'c 	 prinvii-ily
15. iL'ost of th.. cultiv-itoxc 

of' which on&. got
cduc-tcd .only 7 f,-r-,i,.rs v.'cru litcr itt 

itduc-tiol Upto plimr-y ILuvLl,two Upto MutriC tac upto 
F.A. 1uv .ls.

middic -.nd QfL TrC~civcd auc'tiol upto 

http:f,-r-,i,.rs
http:f-rmL.rs


CHAPTi ]1-VI
 

STATISTICS ShCTIOiN
 

This section is responsible to prepare 
plans and desiin for
 

Soil,
 
various studies being conducted 

by different disciplines 
on 


used 
to draw.
 

Xater and crops. iiflexent sampling techniques are 


in the project area.The
 

samples for the various surveys conducted 


important iole in drawi'n,,, meaningful 
results
 

section plays an 
The dte is statistically analysed,iinterpretted
 

from reseaich data, 

in the form of graphs and diagrams to make the compari

end presunted at a glance.
to look the result 

son more comprehensive 

and 


this section.
 
important assignment of 


Programming is also an 
project ganerates quite 

a lot
 

The research programme 
conducted at 


of date. Its ccm:utox analysis 
necessitates programmin,. 

To shouloer
 

then frames
 
section codes the data 

and 

these responsibilities,the 


analysis. In 0ddition,mathematical,computor t',the programmes for 
tc shov input-output relationship of 

models axe also proposed is crop puttingof the section-issi;.nmentimpotantdata. In other the true picture of the
reveals crop cutting; survey

survey.The are-. Thein the projectagri. ictivitdes 
crops yicelds and othei 

,-ith the Extension Section 
in collaborctionis cairied the farmers.survey out 

follo'ed bymanatercntfcctors 
to determine the level of of these surveys.the results 

are also pr,epaled from 
The Laster charts 

ACHILVELLFS
 
provided
its services and
render:ed


This section successPl:ully atvgrious formationsthe-,.idence to
of statisticalall kinds output relationship 

every step.This section 
developed input and 


L.athematicalin the project area. crops
of the major agricultural of variousthe true picturesto evaluatepreparedmodels were , section also collected statistics 

at t-cn . Tleconductedstudies vereand tubevells.Thesecrcp by outletsunder allon the area canalsand non-perennialof peyennialby coruiandconsolidated data proved very useful 
project lcvel.'Hhis 

and barani areas at 
 in the project.programmefor future research 

C1iGP CUTTIG SUiVLY 
within collabor.tionveie conducted

The crop cutting survey each seasonout regularlycarriedsurvey wasSection. ThisEXtension 
of major crop yields.trendsto monitor 
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vee adoptedsampling procedulerandomstratiiiedliulti-stage permanentproject area hcs 
of sample fields.The 

the selection xcrionsfor distenct irrigationinto threeof being diviacdfeature This. divisionand un-commafndcd. 
i.e. perennial,non-pcrennial tubev'c.1s :ere 

From each region,outlet or 
as stratification. the areaserves topiopoxtionatebasis of probabilityon theselectee tu;ev,,cll or

each selctedseasons. Fror, 
under crop in the previous at irando t ,,£',e sample

selectedand then field -as 
watexcourse, square variance.basis of minitm.umon thedetermined 


VA3Ii OF lxO0..,1 O[e',
 

size was 

AIIu' GILOSSCROP Pf\OLUCTIOI: 


f'r cm croo cutting survey
 
of ciop yields obtained

On the basis as workedof the project*roduction 
of major cropo,agriculuia]- on the base yearbasedof productionGross valueeach year.
out for the annual reports.

each year forworked outprices was 
sectionand recl-mationw-ith soil was as-;ocir, tcd

The section by tubevwells of high 
areas comiiandedsurvey of 

to carry ouT special 
of such wters on soils and 

the (,ffctto evaluatesalt contents more appropriate under 
pxcp,,re -xropping patterns 

crops in order to 


various 
conditions.
 

IASTLE CIEARITh
 
to determinedconducted on major crop-. wree surveyCrop cutting possiblethe project.of rajor cxc,ps in All 

the yield trends crop period w,,ere noted 
adopted durinr the

activities; in the projectagricultural 
input output relationship of 

crops grov'n 
to find out 


area.
 

JAYGUTS
 
in the project

various disciplinesofof the sudicLayouts vere suggestedand techniqucsdesirous 
were prepared.Suitabluarea during the year.conductedexperimcntsfox different 


AIAL 'SIS wf l i u LS
 
TATITCAL 

cenducted in various formations v;,Gr statis-
All the studies 

for
tudiesof' the rcsearchposition
tically analysed.Sction ,ise for Soil 

v.e e Agronomy,tv'cntyeltveYr fur 
crops an'-lyscddifferent ')for PakistanUse,Tfor Gor,ur otive V ater lanag-crcentand Reclamationfour and nine- forResearch CouncilAgricultural 


Reseach.
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Sugarcane:
 

Study iNo.1: Evaluation of water requirements for sugarcane
 

soil of different watertable depths,
gion on 


on sugarcane.
Study 1o.2: 	 Optimum managencfnt study 

Cotton: 

Study 11o. 1: hffect of plant population on yiela and yield 

components of cotton. 

2	 on cotton.
Study 1'o. : 	Optimum managcuicn, study 

plant population,watCr
Study iNo.3: 	 The relation between 

applications,pcst management and nitrogen 
fertility
 

on cotton production. 

Study io. 1: 	Carry over of rater in Rice field for wheat
 

production.
 

study on wheat.
 
Study No.2: 	Optimum man.t-ifCnt 


salinity on 	 moisture 
Study No.3: Amplification effect of 


crop production.
stress and 

and sucking as affected by 
Study 1No.4: hater distribution 


size and shape of fields.
different 

Rice: 

Optirmum rianaLe-,cnt study on Rice. 
Study No.1: 


plant population as affected
 Study ?oo.2: 	Paddy yield and 


by salinity.
 

in the analysis were plant/unit area,

V.heat factois involved 


area,plant height,number of spikes,grains/spikc
tillers unit 


and yield.
 

for the cotton crop in favour of 
The statistical analysis 

bolls,of flo,,ers,numbcr of bolls,openedstand f plant/plotnumber 
carried out,of chc plant and yicld were

unopened bolls,height 

-tillers,height/stocl ,nodes/stocl,Sugarc ane factors lilo 
yield were
 

cane yield and un-stripped cane 
weight/stock,strippd, 

tl- studi;s 	pertaining to diffecxnt 
Yield factor for Lil
analysed. 


all,24 tebles vcre ana]
1.ys(' to evaluate 

crops were handled.In 
TL'S(ppm), SAR and ESC. 
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SOIL ANL2 RCLAIdATIOI SECTION 

,,heat:
 

rtility int(ractions.
Study 1,1o.l: Salinity-f 
vater quality basis.on differentStudy 1o. 2 : Cropping pattern 

soil depth and chemical ammendmcnts 
Study 1io.3: 	 Interaction of 

of saline scdic(non-gypsifcrous)on the reclaustion 
soils.
 

andrcclamation 	 requirements
Study No.4: 	Peterr':inlaticn of 

for salt afflicted soils 
salt move!ment pattin 

v%,tcr table 	depths.under differcent 

of bocri contents in ground watir 
Study 1No.5: Estir ation 

and soils. 
soilshigh magnesium waters on 

Study 1,o.6: 	 Impact of using 

and crops.
 

Rice:
 
interactions.

Study !,!o.1: SalinityrfertiliLy 
water quality basis.different

Study No.
2 : Cropping pattcrn on 

o:[ soil dcpth and chemical ammcndmcnts 
Study 1o.3: 	Interaction (non-gypsiferous)of salinc-sodicon tihe reclamation 

soils.
 

of reclamation requirement and 
Study iNo.4: 	Detcrmination 

salt affected soils 
salt movcment pattern for 

under different vater-table depths. 

soilsin salint-sodicof Zinc applicationStudy io.5: 	h'ole 

for rice cultiva.tion.
 

water and soils.
borer cotents in ground

Study iNo. 6 : 	 Lstiriation 

Study io.7: 	 Impact of usin , li naCsium ,atcxs on soils 

and crops. 

Co Fton: 
water quality basis.on different

Study N4o.1: Cropoing pattern 

of boron contents in ground water ard 
Ltudy io.2: 	 histioation 

soils.
 
on soilsusing hih mainesium waters 

Study 1 o. 3: 	 Impact of 

and crops.
 

Sugarcane:
 
water quality basis.on differcntStudy ho. 1: Cropping pattern 

on soilsof using high magnesium waters
Study Nio.5: 	 Impact 

and crops.
 

-:32:



-- 

Berseem:
 
and chemical ammendmcntsof soil uupthStudy No. 1: Interaction 

of salinc-sodic(nongypsif erous) 
on the reclamation 
so ils. 

salt movcmtn 
Study No.2: Determination of reclamtion and 

soils under differentsalt affectedpattern for 
water-table depth.
 

stud i(s pertaining to aifferent crops 
Yield factor for all the 

2 4 tablus v.erc analysed. to evaluate TS(ppm), 
were handlcd.In all, 

SAP and R.C.
 

\.ITH P.AhCRESEARCH IN COLLABOEATIO1 

Use Project.Consumptive 

V.heat : 

Study Ilo.1: Estimation of consumptive requirements of whcat crop. 

Rice: 
Study No.1: Estimation of consumptive rcquircments of rice crop. 

Sugarcane: 

Study No.l: Estimation of consumptive requirements of sugarcane 

Crop. 

Cotton: 
of cottonrcquircmcntSof consumptiveStudy No.i: 	 Estimation 

crops. 

Research rogramlme of LAizc,Jov,ar L Bajra:
Cooperativc 

of v atr requirement of maize under 
Study 11o.1 : hvaluation 

tLbl,: depth.diffurent ;.,atcr 

to ground and development
Study iNio. 2 : 	 Salinity in rciction 

of sorghum stiriins(li study). 

ef 100 bolls(gn), 1io.of bolls/
namely yicld,.cit-htFive factors cotton crop,four

:and huiht in favour of 
plant popu.-tion/sq.metre tillers/unitpopdl:tion/sq.mtxe
factors yicld,plant huight, lnt 	 and 

like grain yield,v;uight
in respect of sugarcninc,siX factors 

area 	 of the plant,plantgrins/cob, 	 ho.) ing
of 1000 grains( g), ljo.of 	 yiuldfor tht maize crop and 

and size of 	 cobc3cm)
populaticn/sq.mctrc 	 wise sixty 

the v:hL t,ricC and sorghum %,as analysed like 
factor for 


were analysed.
tabIls 
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RESEARCHEATER iiA.1 AGhi 1hNT 

11heat: 
capability classification(S'E)Land and water USLStudy i,.I: 


optimize crop
 
E 


Study 1Lo.2: 	 1'.thods of usine, )ypsum and 

production from sedic irrigation vater(S&R) 

Study No. 3: 	Y.ec-d control(AgI'o Onoy)
 

Study No.4: Determination of optimum so ing method for
 

v,huat crop(Agronomy)
 

Ric c-: 
and watcr use cfpability classifiction(SJA,).

Study No.l: Land 

watcr for rcclar.ation 
study No.2: Usc of salire ground 

of 

saline sodic soils(bLR). 

to optimize crop production 
Study No.3: 	,.,cthods using gyp,-;um 


from sodic irrjjition vatcr(SLR).
 

Cotton:
 
on salt 3ffCctL.d soils(S&)


1: Stand cntabli.shrmInt
Study N,,o. 

cotton
-


Study ho.
2 : L'etermi 

,tion of optiimu.um soving method for 


crop(AVr onomy).
 

totle tillets,millablc

Yield and yield componunts lik. 


ight /stock,

tillersnon 	mJllbl,-,hciEht/stock,n°'j s/sto ck 


yield for sugarcane
cane
yield and un-strippcu
stripped canr 

u emb r cf floY ers numbrecr of bolls,

cropstand of ol int/pl¢t, n 

of the pltant for cotton and 
opr.ned bolls,un-opcncd bollc, h(iglt 	 thirtyricL crop .'erc .nalyscd statistically.Thusyield fctor for 

tables ,,rc 	processed for the'c .tud:es. 

I,AIlCELL.ANAOUS
 

In addition to above,all th. forsations 
assistcd in collect

section
rLscorch data.Thc 

ion tnbultion nnd corr.pilation cf the 


various
ndIsPC-l of thu 

also assisted in preparing the 

propos 

of all the research studies

ruprcscnt-itionschemcs.Graphiccl 

section.
were mdnged by this 
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ChIAPTEE-VII
 

A111: PLAI T PROTECTIO11ELTE1BSIOu 

A. EXT BNSI01 

In SCARP projects v.hcxc the mnin objective is to ,,chicvc 
of on cfficicntrapid agriculturnl development the cxistncc 


:ll the more esst.nti: l. Th,- b-sic -.im of

Extcnsion Service is 


is to help the cultivrtoi to incrcsc
agriculturnl cxtcnsior 


iw;t efficient usc of 	 enhanced
ngriculturnil production by mkine 

cther input,,. In Lonr. Project
irrigation supplies combincd vith 

b,.ing pr..cticd in other prts 
cre, routine extension npprochs 


of the country -nd effective .,nd mcdcrn techniques most s'uitcd
 

Ar -, b,-ingnrc implemntcd.Someto the requir-m.,nts of SC.IRP of
 

::chivw-a there-under nrc briefly

these -ppro,-chEs -nd progress 


discussed bclovw:
 

1.,Agricultumnl School": 

functioning -!s -n informalAgricultur .1 schools nrc 
-:ii ini7 : t tcnching 'rmers throughcduc-tionol systcm 

convnikrt to them by using
grithcring&s '-t pl-.c,.s 	: nd time 

rids. An extension ofiictr deliverssimple .udio-vi u 1 -.

to tic, frrecrs gnthcrings
on mco cin -riculturc
lecture 


Th(. lecture e ch Pielo Assi,-t:'.nt's hiq7.once en'ch month in 


covers ll import-nt -spuctc of gricultuac. for t.t period.
 

Twenty such schools h'v(. ben Lst~blished in the ch ks/vill-gCs 

of the project .ren. 

2.Scd distribution scheme: 

improved vri ,tits purchu.scdUndcr '.,is -chcmc,,sf-d of 
finrmcrssupplied to the projectfrom vrious -gncis -,d is 

cost 7t the time of soving -nd the cost recovered with 
frCC of 

10% interest "t h:rvcst.
 

240 kg of cotton s ,d (B-557)
LuiinC. th, current yar 
l,Liuc 

300 1G of ric- (U-3'70) -nd 3C00 h.g of whe t( S!n 

'.s suppli(.d to thu fnrmcrs.Silver nnd son lik' ) 

3.F-rm Libr',rics: 

20 different
f:-m libr Ties ,,Irerd:v cst-blish -d t

Twunty 
cxc furnished withsites in th proj.ct v.ere

centr-ll,y loctc.d 

periodicolsth, form of lurflts,brouchurxtLlitcr. turc in 

from v-rious -.gncic;.Thcsc libr-rius not only help
recive.d 
the farmers bu, 1!o the. ,xtension workers to rcmr-in in touch 

with th, l-tst findings -nd trend in Agricultur'-l Ihse -rch. 

. -:85:



V-'S Tugul2IKly
 
GnL. copy of c.-Ch i0SU~- of fallovuill'g pcrirc2iclS 

to thcsc~ liblrli, s.,.ddud 

2.L'chi hv-zrk-x. 

4. A c -i-i -U 

touch with 
To kc-,p th, f -Mis2' :-,nd rixt,,nsiofl St~lff in 

prop(rly,publishinisto Ldiucrtc thU.M
TS ,.Tch f inciifl&C'fl-nul'.tcst 1 v,.'s continu, d This

niiicly "A-niij-i1of r. monthly cjicu).122 
lnLLg ribodis thL inforrm-tivO

in simpicciyculT- v-ritt 	 of-n 
nc-ds during thL- ronth.Oflc copy

thim flyrriczout- lin. thrt 
f '-rtn libT-Ti~-s. .	 'A's -1lso pl-cAc intl'ch josu 

5.1.'(. onst-tion Plots:
 

ovcry thc- y,-rTis this
 
In viLv. of its ust'-blisht-d irnp'ct 

plots
.'i'hL numbi.r of d cmonstr-.t ion 

v-ppro-ch wv ontilu~ 	
tht- YUL.T is givLfl inf 

,nd m mt im-dfdurit17Lst-.lish~d of
A com2p Ti~sof pxojict yik-ld with thos*-

T-blc VIl-1. 
in TvblL VII-1.plots is -,2vcndi-monst2ytion 


6.Cont'-ct Lchcm,
 

25
 
tlir- scim . h -Fi(.ld -ssist'flt cont:Ct(d

Unulcr id(,,oncc -~ fOltnij.,ht.ThLof' his lilqfl
s1-lcctAd cultl-tois 	 rnn to th.inorvdto intou..fforts 

f -inis
iso ntns-y 

c.n lc.-rn. 
f - ri,-Z f xrom v,-hrom th. n,.ighl-ouxiflg

sJ. ct(,d 

B-PLAIiT ?cL'IQ 

to t-ckl(- thL folloving,
Thk. pl'-.nt pyot~ctiofi suxvicI. h-d 

of cotton ciop.
" 	 Inscct pusts -nd discs 

psts -nd disu-5su. 
" 	 Low yiuld of citrus d~iL to insct 

nd boxlul :tt-ck of sug! x
c-s( of suE.-xcnt" 	 Pyrill-, in 


crn h-M- nCL!d i,- t , nl-
in c-st- of oil:c~d -nd tob-cco. 

*J-ss-d tL-ok 

*Lodints.
 

* d.ld 5o-rs 



doptcd to.control
 
plnt piot _ctiof mic!suris Nvwjc

Thu follovingl 

* thu cmntionud 	 probl(oms. 

1. Chemic-l controol: 

ns givcn in T-blo VII-3Chmicl 	contol mur surcs ..... 
inscct pcosts nnd-disc.rscs of 

werc c! rxicd out to coi'.trol 	


control rodunts,.nd citrus. To'G,vegct-blucotton,sug-rc',-, :-mongwero distributcdfrom zinc phosphidopills prc-r'Ecd 
problcm w.s ts.cklcd by 	 plicing

Thu spcrow 
in the r¢rr. 

thc f'rmrs. 
v.t diffcrcnt situssplrrow crg&s 

2. 	 Culturil Mcnsuxes: 

h-d ben 1;-id to oducntc thc f-rmcrs 
l iin eimpht-sis 

mcisurus 	which crn -ffcctivoly control 
mv7ny
 

to csrry 	out 

insect posts nnd disoescs by merely 

cnrrying out
 
of thL 

in p:-rticul-r mnner mnd 7.t 
cultivtion opur-tions 

bccause. it does 
pcrticul-r timc.This nppro,-ch is 

useful not 


it m.kes 	the fnrcncrs self
but bocuscnot involve -ny cost 

soMe of the posts -nd discscs. 
sufficient in controllir 


sut up whLIG
 
For this purpose mrny contrus woru 


thL soil 	surfrce 
thu up-rooting of cotton sticks 211 bulow 

othcr infested-nd ricc 	stubbles 7nd 
-nd rcmovnl of sugarcmnc 


undert-,kn.
portions of pl-nts wcrc 


C-II1PACT OF EXTEIBSION ACTIVITIES
 

1. Cropped Arn: 

sincc. thoundcr v-rious crops
Yefar-wi§e hct-.-r.gc 

66) is reported in T'blc VII-4. 
Lstf-blishmcnt of Proj.Jct(1965

wvs 23897.2 hcct:mrcs -nd 
AruC m-turUd during |%hrxif 1980 

huct!-rtLs. This 
thr.t mrturud during Rr-bi 1980-81 w--s 30652.8 

8106.6 
shows mn 	 incIuL'-s of 4406.7 hLct:.rus in Khnrif -nd 

19 65-66.Ciopping
Rnbi ns comp'rxd with bvsc yur

hcct7rus 	 in 
to 132.0 	during991 during 1965-66intunsity wont up from 


thL yunr under rcport.
 

under R,.bi buc-usc 
Thcxc is 	 -n incrc-sc in 2r~n 

supplius wcre incrL,'sud which uninbld 
irxig7tion vwtcr 

grow high dolt' crops.Uhurt hcct-r'gc
to
thL cultiv-tors 

trend w-is obsorve l for 	 sug.rc nu,
ilso inocesed -nd simil-r 

g-rduns -nd vegctbable.s(T, 
' blc VII-5 -nd 6).

foddcr,citrus 


., Crop Yield:
 

since 1965-66
of mrjor 	 crops
y'unr-wisc yi.ld/hct-rc 

rc0 rcported in Tibl VII-7.Pusr-l of t-blc indic,:tcs th't 

of sugrnrcrnc incro.isd to 
thu yicld per huctc!rL in c-sc dUL 

-:87:
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'nd vh,.tVhLrc-.S rjc.,COttOnconditionsf-.vour-.bl, clirl-tic 
vu sho)r sow dt-clinc.yiulds h 

oi production:3. 	 Gross vdlu 
crops du~incg

Thu pxod'actiorl nd gloss v.lu. of m- or 
th y,-r undcr report-ndthu pr,-op~r tion priod(1965-6() t

h s bccn c-lcul tcd on const-nt 
is givcn in T bK VII -8. It 	

i.u.b su y, r pricusth crops -'t thf-ctor prict' foy -11 
gross v-lu. of production of m-joi crops

1965-66. Th, ovr 1s. 39.523.1 million (1965-66) to
incrcd fxov 

yL 1980-81.million during t). 

- :88: 
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A1]L ChOP 1,%A1AEOIENTEXTEhbIC4. CI' 	1fTE 


to thL. faollov.-flg
s Ctiof pa'iM-jIIIy -ttridud

Thu LXtLrlsiof 
four stuidi _s: 

-nd ti iturin-nLC.. 
1. V,-t, rcour sk- cLu1 ii 

2. 	 V,trCOUrq( iiflpIOV2Thllft. 

soil xccl-ri' tion 
to -'dopt thL x(_omndcdfa'..3. Convifliicin 

plXCtiC~-C. 

cl fl)nin of w-tLrcoursCs. 
us. ha'bicid,-S in4. 	 TI-stinp, tht, 


Tri Ali :n~'E~W
1.*WAT LiC0U111S CLI2Ai 

The f -TmL-:S cf tubc.l L i,29,30,31,1329,33, 14 36,37 44 53,
74 7 5, 

for' ht7-vy cL'l-iflg
rid 132 vizua'- mrtiv-tcd

76,77,62,S83.52,113,123 	 T.' vwc'.r'Phsc. w-tS.
of thuSL ta'Cot-nd m-nrtcnl'flL, thL. SUPurViSiOri

int-in _d by th. f'-arr.i.TE3 unacx 

clu'ncd -nd rn, 

fo. th, *'ta Uuas,-r ovri 1lbcur',no othulT
 
st- fi. xccptof cxtcrisiofl 	 st'iuctuiT's

in this proFa"xWrmc.Onlv pucc-
vm-s invoix-ud 	 83.cxprnditur,-	 "rndcost ,t tubuvtll 11-7,76,77t pxoj~ctv.ui'. pyo-vid~d thu, 


i-jL
2. VATLLCOJhSELc 
-t tub(thi'c. vWtrGIcouL~as.S

%%oa'k w c caot,.plc.t(,d 	 -t
Trnpxo-urI..L~mt 

bc.10WjShE"I-54 -2, pca' 	 dct-il givuri
vvc-1 Lh-6 ,2 rd 

1 .Tubcwc-l11-9 

bL"..n complut.d.thiE; w,'tuicoui~c h-s 
Pucc irnpiovrn;,.it 	of 

thL c'-xth w~ork c-rricd 
ThL 71-t.1 us..as piovidud 1'boui for' -11 

cilu d withv~irF-nr'bx-nch .s 
out duxinf. improv..r..ft. 

providLd -t thL 
1boui'. St2:uct1ux(Sv,XL,OIf'~ruthL hi~lp 	

of pucc-. kh- impiovud w's -boult 
1Pritth 


7750 ft.
 

2.Tubuwu,-ll 1,.-22 : 

-, lcn,,,th of 5200ft. 

projuct cost.,pot-

h-s b ,n impl'oiVd 	upto
This w-tua'couisc by frmur 's l'-boua'.Prn,int-inLcdClu'riud -ridbr:-rILS \"u2.F-rfiuI' 	 thcby thu f, a'r-c(a' 	 Is )m'bour uridUT 

;;o2:1 vws c'a'a'itd outAll) L' th 
of Extcriiol 	st'ff.Supervisioni 

3. 	Tubuvul.,-l SHP-54: 
improvu-d h-ving

this ,,,t,2:oursL vcic.
Two br-nch-c; 	 of 

v-s d oic by thu
Thu, vhol,. -rth v.ork 

totd lurigth 	 of 5000'. 
st,-ff.Im'.nLSof L-KtLnlsionandkr the.. suipurvisiorif-rmcIrs th, ff'rMLIS,-nd r:irint-inc-d by

br-nchC-s wcGx '-iSO 	 cac-riud 


-:89:
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3.CCKIVlIClirj iiih TC iLLOIT TIhh EEBCUI1:ELLXhi SCIL FiECLALIATIO1J 

PEAOTICES: 

ILIPOLTAL.Ci2 

Vv'crlggng~ unty-nd -olk-linity -rc vuery coninon c-lo'MitiLS 

for tl'- soils of fisn.Although tim. (ovurnrnnt is-l1i-ving no ,stom' 
unturn(.u to bring- this1-. s-oils b-ck to cultiv-tioI,ti -- tc 01' succ ss 

c-n corlsidui'bly -nh ncu if' 01oic~p.TiV-tu_ -ILbt. th,.TOIL 1& S-ctor 
-lsc rP.-ripul-.,_d tov: iru. tUh s-m Id. Sinc,( m-n,, of thL. ri-conm~nO-tions 
of !,Fricultua --. rcs io viorxI.-,vhich vcrc onoc. difficult to b, dpf~ 
-'rc now undcr th co:Lm~wn pr, ctic, oi th. f-r,rf3r,it scsiILc _s -ry 

th-t thLuy should -1lso I-, ncour gOto -dopt thL. pr-ctic,-s cor2ccrfiflg 

rocilrm -tion of scil.s. siil r to ti-tos, Of fCrtili'Lr,ir,-provd inmplt_11 r-s, 

pl-.nt prot,_otion r-., suxar_- Ltc. 

V0X .CM
 

Is - x-sult of t.xtc~ision ffortF,15 Plots 'x~ri. S,-lCtLd wINIrc th., 
f -xmc rs wcit. -dvic~d to SOV. S'lt TLSist-nt crops likc, ricoL, j-nt'-T, 
h-rl ,y -nd 1:,-11 r gr s.nddition -d~r-on.-tirt ion block of 12. 5 -crus 
h-s dlso bLcin duvclop~d I.hrLCl' mntior. is b~ing, C.-rit-d out by thc 
f-rMCr through oimpl,. l",chilng -nd gro~in ! of high d.It-- crop-,.Fitght 

morc plots h-vk bL,.n sltdvrkoll-r [gr'-c is propos(,d -uo bc, 

p1, rlt,..LuV(lliniP of' 1-rd c. prtO' r',ti,-n is in pxogruz-s.sA d 

OF VATERCCUESI S4.TESTT1:G 7TIlihSe! 1iLhi;JC![ L.L LK CLEAIL.G & L.I*T:AI cL 

IIiPOhTAOCi
 

Eforthcn irnprov~d w ttI:couIS( s , aClir.- fr~qUcnt cl-,.ninC of Cr-ss,
 
WGLds (,tc.fycrn. tht. cross scotion -ridib nks for mrint-ining conv.y,-ncL.
 

,,dS '-rl. FCni r'-lIly
cffici-_nciL s vit bin thjL d..signd li~ ts t~-s-nd \' 
clc-,nc-d with tl-, 1hip oi spu s't icr xr_-_dts in Lmov-l of soil 
Is ll Thus L'hclt ning- rsu'%ltzs in scuflicitntly xIr_,md S..ctiori 

vith possiblu incrxus.-, in ccnv(.y, nck. lo.'slhsh -.. ,n obscrvca -t 

L-rth un improvud tkYCU ' t ~~ls nd ordt.r toIN- rcou S tu 56 51 .in 
m~int-in dusi(-ncd cross sction ind to limin--tL th. Ucs',of sp-dL for 
cl,-'ning -nd myi-int-n-rnc..,hcrbdidLc vori tstud. 

Vio0hK 0sL
 

A scotion of 900 im,,txs on L. ch of thL. tw-o u-rth~n improvu.d 
W-tcrcourSuS -t tubL\.jil 1L11-56 -nd 94 vS sluctcd .X-t..r lossus TCrc 

m(..surcd for both slJ-(ct-d suctions. 900 rr.trs lun,-th v'-.s cUqu-dly 

dividtd into thrzct poltio2,s..At ont, portion clu-nin5, v: s c -rriud out 

wvith thc. h,_1 p of rn"nu-l I'-hour -nd or, th., oth~i ,fiv.. hLrbicidos i.cu. 
gr-'m-xonc ,tIuf1011,MCAt 'vY, f dcn -nd dicur-n v.,ru --ppli~d in lovj 'nd 

high dosc.V,,cud count v.sT c-ri-xd out -ftur 10 d-ys,thity d-ys -"nd 

flinty d'.!ys -ift(-r thu "pplic-tion of hcrbicidLP to obScLrVC. thc. tru-"tmcnts 
rcffuct.Sucond -'pp)ic-tion of hcrbicids,V.U count '-nd vi-tcrlos 
rmu-surturnnt h'-.V bLun compJLtud. 

-:90: 



, p	 AIll PROJECTYILL2 OF LiEG ,.ThATIII PLCSTABLI:VII-1 	 CUP.ARATIVi-
AhLA ESTI AL *1iI%0hGi CfO] CUTTIIIG SUlIVlY 1980-81 

* * * 
- . -• .- *--g .- *----. .- - e-- - -

Ciop f'~arr on stx,2t on Yii&!)L±~fIfC 
. " . .. 	 ot ......... 1.pl o s r 


392. 36 158.46550. £328ug-ic-nL 50 

8.62 6.10 	 .7250
Cotton 
 6.25
8.2750 	 31.55iic 

EC 	 36.66 2.5.31 11.57Vhc -t 

ISScjTABLE: VII-2 SUPiiOiAfX A L TiiSIGF 

Unit of tluring PT grL Ss 
Educ-tion nd tr-irin£, 

19 LZS0-81 9/6-7TIw-surkr. nt 	 sifcU 
............................
 

1.L.ctur.s dLliv~xid in .gxi.schools 1io. 106 2334
 

ios. 15113 111924
2.F' mrs who consc.ilt,d f-irm libxxi,, 


Uos. 485 8043

3.F-xr.-i 's g'tht~iing -ld 


Nos. 250 19225
 
4.ALcn-i-i-.u distiibut.d 


lhbs. 99 2148

5.Sc6d bnk rrmbis cnxolld 


I os. 24 332

C.St-ff rufrushxr couises held 

Fi Id L2monstr tion: 

Hr. 3590 44198
Er-dic-tion of wc.us 

F(mov-l of stubbl. :
 
980 19910


1.Sugrc.nc 
73 106922. 	Ricc 

483 12458
3, Cotton 

40lidg 	 H10Cotton sovn on s nd buis 

Sowing of whu-t by drill 	 514 

-. 91 :
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TAI,LEVII-3 CHiHflCAL COLTiOL 11liASUhFbIu'HT 1980-81 

Clop Hucttrc 
t1ciA P~ t L djsc.-Scs 

E'Fsticid/fungicidu 
tru-tmun.ft 

0 . -. -. -.* * -. -. -.* -. - . - -. - . - . - .. - - - . . * - . -

citrus 115.50 Citius c-nktr citrus Elimucxon 100 

withLi Tip,J'-ssid Lith-n L11-45 
Fruit fly. Supr,-cidc -nd 

Sug!.rc -,nc 20. 5 Top borcr,Ctum box 11 fluav-cron ,rs od in 
-.nd Tcmrit IGr .'1 12.h.G. , Fur od on. 

Cotton 12 JmSid ,li-f rollerI P..T, .H.C. 

Pink boll wortu, 14 uv --cr on. 

'-.nd soottAd boll vorm. 

Ricc 33 $tun boixr Brsu~diriu Gr 
Furodoi "Ur" 

VC-,Str-blc, 31 J-.ssid ,fruit fly 1ogooB.iE.C. 
bugs.
 



TABL:VII-4 YEAR-LIS 	 Ch0PPE£W ARhA .Aiu, ChOPPIA G IiThINSITY 
(1965-66 TO 1980-81) 

(Hcct-rcs)
 

1967-68 1968-69 1969-70 1970-71 1971-72 1972-73 1973-74
- 1966-7 ••.....................•
 

Suxc-rcnu 1509.92 1949.82 1915.82 2321.33 389.10 3326.50 2171.99 1897.2i 2568.59
 

h1 rif 1965-66................-••• 


Cotton 62C3.05 5915.01 6303.52 4924.92 424.73 4312.02 5668.15 5516.79 5713o07 

Ricc 1181.11 1461.76 1792.80 3227.44 2404.69 1947.79 1594.90 1372.32 1293.00
 

L.iizc 1261.03 177C.20 1741.80 1945.37 2007.69 2040.57 18.1.76 1653.58 1288.55 

Foddcr 7150.55 6871.31 7316.07 6569r00 6815. 73L4.05 7976.12 8450.02 8337.11 

G-rd cn/v
gct-bl1s 2063.54 2541.48 2697.29 2632.94 28i9.91 2315.66 2530.15 2492. i! 2494.54 

C. 99.55 886.28 1052.21 130F.38 S80.61 1176.04 1247.67 707.81 721.57 

rot 1 Lh-rif19t90.49 21328.21 22819.51 22890.33 23267.50 22502.63 23030.76 22089.84 24416.43 

Inc-Csc - I100.89 3292.19 33(3.01 3740.19 2971.67 3499.B0 2558.88 2925.94 

ovLI 1965-65 

P, r ccnt - c 
irt-sa. - 9.42 17.08 17.44 19.38 15.45 18.16 13.34 15.01 

Cropping 
inttnsity. 45.9c 50. 1% 53.7% 73.0 51.8% 53.0% 54.2%& 63.5% 54.3-k 

Cont 'd....
 

http:24416.43
http:22089.84
http:23030.76
http:22502.63
http:23267.50
http:22890.33
http:22819.51
http:21328.21
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TABLE:VII_4(Cont 'd) 

Kh~rif 1974-75 1975-76 1976-77 1977-78 1978-79 1979-80 1980-81 

Sug-rc-nc 2726.83 2462.16 3272.76 3265.46 2831.65 2143.66 2371.9 

Cotton 6002.83 5439.09 4558.66 3641.84 3992.55 3528.12 2829.2 

hicc 1632.13 1C18.37 2629.30 3257.39 -575.88 4576.(,8 3983.0 

'izc.550.79 1244.03 1181. 30 1241.60 1172.00 975.71 994.7 

I oddcr 77.54 4E,46.62 742C.95 4993.12 53C4.63 6322.54 5815.5 

G-Idcnivc&gttbl( 2696.07 2777.01 3 59C. 92 35E6. ,0 3&*4. 53 4038.85 4930.8 

Ijisc. 1253.34 4353.30 12F6.12 ,04'.33 3550.38 3214.9 2972.1 

Tot-1 kh-xif 23339.54 23072.44 23943.60 24033.59 23691.62 23800.45 23897.2 

Incrc-sc 
1965-6C 

oveT 
3449.05 3581.95 4458.1 I 4543.10 4201.14 4309.96 4406.7 

Pciccntgc 

incr -c-.s 19.75 18.38 22.87 23.31 21.56 22.11 22.61 

Cropning 
intensity 56.5k 55.8* 57.97/ 57.96V 57.38% 75.64% 57.8% 

Cont 'd..... 



TABLE: VII-4(Cont 'd) 

"-'-'- 1966-67 1967-68 196869 196970___ 197071 1971-72 1972-73 

V.h ct 

B-rlcy/o-ts 

Oilsc-ds 

Pulscs(,r, ms) 

loddc 

Sug-rc -n 

G-rd2/vcGc,-bt-blu. 

9959.93 

147C.25 

601.38 

494. 13 

6213.27 

1509.92 

2290.17 

132299.47 

1029.14 

93.81 

(29.70 

660o.1E 

19i682 

2646.30 

13973,67 

772.97 

E96.40 

473.90 

6878.19 

1915.82 

2598.54 

15452.04 

927.56 

463.37 

412.79 

6357.75 

2317.28 

2484.42 

13809.39 

2E2E.81 

193.32 

2,+0.39 

6633.75 

3819.10 

2235.13 

14990.29 

1880.21 

63-,.96 

252.12 

593.i2 

3326.50 

2319.71 

15454.47 

1357.34 

950.63 

210.44 

7;466.59 

2171.99 

28,.68 

14772.56 

1329.83 

684.34 

189.80 

764e.32 

1897.21 

2467.83 

.I sc. 12.14 297.05 297.05 318.49 369.89 399.43 355.73 385.67 

"" bi total 

IncrT.s6 ove-r 
1965-E6 
icuVt go 

22551.19 

-

-

27449.62 

4898.42 

21.17 

27806.56 

5255.37 

2.33 

28733.71 

6182.52 

27.4 

30146.50 

7595.31 

33.6 

30877.78 

8326.59 

42.6 

30455.69 

7904.49 

35.1 

29375.56 

6824.36 

30.0 

incrc- sc. 

Cropping 
intcnsity 

Tot-l r.-bi -nd 

53.17c 

42082.15 

64.6 

48777.82 

63.5% 

50623.23 

67.6% 

51624.04 

70.9% 

53414,.00 

42.6% 

53380.41 

71.7% 

53486.,,4 

71.1k 

51465.40 

kh rif. 

Incri!sL 
1965-66 

ov,-r - 6695.67 8541.08 9541.89 113 3 1.95 11298.26 11404.29 9283.25 

Ptrc~nt-g(-
utiliztion 

Cropping 
int cnsity 

-

99.0% 

15.9 

114.8% 

20.3 

119.1% 

22.7 

121.5% 

27.2 

125.5% 

28.8 

125.6* 

27.1 

125.9% 

22.3 

124.6% 

Cont 'd..... 



--- 

-o- (~trsc--r-- . .(h. -.-

TABLE:VII-f, (Cent 'd) 
- .- . . . . . .-.-

197.-7.9 1979-8019780-811976-77 1977-7e1973-74 197z-75 1975-7C-bi 

13272.70 1,4619.18 14773.4 
1 3P1 4.24 13474.30 13254.55 13956. 70 13908. 54 

ihc-t 
- 582.36 586.4 

1C00.57 1931.61 2004.45 631.73 611.09 
Br1lcy/o-ts 

844.21049.37 970.07
U20. E,0 59E.54 566.17 643.06680.29oilsuds 

240.79 210.0
t1.c2 1,..5-, 151.84 258.31

263.86 146.90Pulscs(girms) 
(960.57 (99,,. 54 6151.36 5772.97 5826.4 

6922.30 66,8.73 C907.32Foddcr s 
214 3.66 2371.93269. I 3265.48 2931.62568.59 2723.19 2785.92Sue-rc-nu 


3854.71 ,026.31 4T993.79 5310.43101. 27 3,, 4.532623.63 20.38G-,-dtn/vcgct-blc 

730.1
 

388.91 373.9-1 3 C . ,-: 386.4e 412.3E 410.36 441.35 
1,isc. 

29772.15 30652.829C9.E5 29881.83 30027.11 
Rbi tot-1 288(2.OC t£7&3. ;9 2 233.51 

7220.96 8106.67330.64 7475.92 
Ircr -sc ovtx 1965-66 6310.81 6232.29 6cp2.31 6910.66 

32. c,2 35.920.0 32.50 33.1527.0 27.0
Puicnt-CL incC-s, 28.O 


Cropping, intensity 69.9c 69.7, 70.8k 70. 4, 72.36, 72. 72 c 72.10% 74.%
 

53572.60 5 55. 0 

52123.03 52305.95 53418.49 53935.70 53718.74 
R-bi -nd kh-iif 51276.41Tct-1 

11490.45 12467.9 
Incr,' sc ovcr 19C5-66 9194.25 1C0,;0.88 10223.80 11336.30 22853.55 11636.59 

.30 29.6
28.11 27.652'.3 27.221.8 23.8PBrc,cnt-gc incrlLsc 
130. O. ,.74% 132. %129.4% 130.32%i26.2% 126.7%

Cropping intunsity 124.2% 
-~

o___~__-------

http:11636.59
http:22853.55
http:11336.30
http:10223.80
http:1C0,;0.88
http:11490.45
http:51276.41
http:53718.74
http:53935.70
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http:52305.95
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http:288(2.OC
http:30027.11
http:29881.83
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http:13474.30
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TABLE:VII-5 PhRC.LJuITACiZ OF 
. . . ... 

CEOPPzL TO 
.•.-. 

CULTUi 
... 

I' 
.. 

AREA 1965-66 
...-. 

TO 19L0-81 
. .. . 

Crop - 1965-66 1966-67 1967-68 
..........................................-... 

1918-69 19970 1910-71 19717f 
......--

1972-73 

KHALIF 

... c.nc 3.6 4.6 4.5 5.5 8.9 7.8 5.1 4.4 

Cotton 14.7 13.9 14.8 11.5 11.6 1C.2 13.3 13.0 

ricc 2.8 3.4 4.2 7.6 5.7 4.6 3.8 3.2 

3.2 4.2 4.1 4.6 4.7 4.t 4.3 3.9 

Foddc 16.6 16.0 17.2 15.4 16.1 !W.4 18.8 19.9 

G- rdln/VLg>t bl, 4.9 C.0 6.4 6.2 5.7 5.5 5.9 5.9 

i.c. 0.2 2.1 2.5 3.1 2.1 2.6 2.9 1.7 

hh-rif IntLnsity ,.59 50.2 53.7 53.9 54.7 53.0 54.2 53.5 

Vh, t 23.4 31.3 32.29 36.3 32.6 35.5 36.4 34.8 

B r!y/o~ts 3.5 2 , 1.8 2Z1 5.5 .6 3.2 3.1 

Fulscs 1.2 1.5 1.1 1.0 0.6 0.6 o.5 0.4 

Oilseed s 1.4 2.3 2.1 0.1 1.1 1.5 2.2 1.6 

Fo ddcrs 1'.6 15.5 16.2 15.0 16.o 16.5 17.6 18.O 

Sugrc-nt. 3. 6 4.6 4.5 5.5 8.9 7.8 5.1 4.5 

G-rdcn/vcgctbl s 

I.isc. 

5.4 

-

0.7 

0.7 

6.1 

0.7 

5.8 

0.8 

5.3 

0.9 

5.5 

0.9 

5.9 

0.8 

5.9 

0.9 

-bi IrtL-nsity 53.1 46.6 65.4 76.6 71.0 72.7 71.1 71.1 

Cont 'd... 



Cxrop- ....... 

*~ ~ ~_ _ _ . --_ 

-- rc nt 

Cotton 

i0 L 
i, 

Foddcrs 

GI-]d L n/v Lg, t - blu s 

1. ist. 


Kh-lr if Intcfnsity 


PAM,
 

V,hc t 

!_rlcy/ct s 


Pulses 

(lils,-d s 

i, odd.r s 


Sug rcnc 

O-rd n/v~lg,-t nblcs 

isc. 

R' bi Irt, nsity 

Annu-1 c:ropping 

intcnsity............ 


1973-74 
--_o -0--o 

6.0 

13.4 

3.0 
3.0 

19.6 

5.8 

1.7 


54.3 

32.5 

3.7 

0.4 
1. 6 

16.2 

6.0 

6.0 

0.9 

69.9 

124.2 


1974-75 - --- oo 

6.6 

14.5 

4.0 
11.0 

10.8 


C.6 

3.0 

5.5 

32.5 


4.7 

o. 6 
1.5 

16.1 

6.6 
71.9 

0.9 

69.7 

126.2 

197576-o -o 

6.7 

13.1 

3.9 
3.0 

11.7 


6.7 

10.5 

55.8 

32.1 


4.8 

0.4 
1.4 

16.9 

6.7 

7.5 

0.9 

70.8 

126.7 

197670 - -0 

7.9 

11.0 

6.4 
2.9 

17.9 


7.7 

3.1 


57. 9 

33.8 

1.5 

0.3 
1I.J 

16.9 

7.9 

9.3 

0.9 

71.4 

129.3 

........ 

1977-78 

7.9 

8.8 

7.8 
3.0 

12.0 


E.6 

8.6 

96 

33.6 

1.4 

0. 4 
1.5 

16.9 

7.9 

0.3 

0.9 

72.72 

130.32 

.. .. .. 

197879 

C.9 


e.P-

8.7 
P.P 


1.0 


9.2 

8.6 

57.38 

33.7 

-

0.6 

' . 5 


14.7 

6.9 
9.7 

0.9 

7h.72 

130.10 

. . . . 

1979-80 

5.1 

8.5 

11.0 
2.3 

12.8 

9.7 

7.7 

57.64 

35.4 

1.4 

0.5 
2.3 

13.9 

5.1 

12.1i 

I0 

72.10 

129.70 

.. 

198081 

5.7 

6.9 

9.6 
2.4 

14.1
 

11.9 

7.2
 

57.8 

35.8 

1.4 

0.5 
2.0
 

14.1 

5.7
 
12.9 

1.8 

74.2 

132.00
 



TABLI:VII-6 CRiOPPIISG I1.TDiSITiLS FOh VAFIOUSj Co,.JANL' ArA 

Yc-x 28907..32 1 ... 
P,-uni- ALo 

. . 
-

734 2,F_) .. 
mIi "r,-

. 5.030. 4.5..wc 
Un-ccomm-n'dd -r," 

....... 
Cropped Int7nsity

-F2..1 
C-vopp
A..T ,-

d Ir tnsity Cxop pd
AT-( -

In
Vo 

nsity 

1965-66 34199.11 11,1. 19 7879.40 103.92 

1966-C7 36726.43 122.63 3753.14 115.39 3302.31 66.48 

19 6'7-6 37293.81 124.52 7-53.54 11 545 4578.71 92.17 

1968-69 37472.00 125.12 -1'5.,14 118.64 5156.21 103.60 

1969-70 37812.22 121.2C 940. 34 124.09 6192.63 124.66 

1970-71 37569.64 18,,,.21 &970.50 130.1,8 5923.11 119.23 

1971-72 36912.99 123.25 10009.61 -,32.02 6563.74 132.12 

1972-73 36836.1 122. ) 82,20.56 108.43 6412.79 129.01 

1973-74 36688.38 12C.9 A202.75 111.7 6365.27 126.7 

1974-75 37008.50 12&.00 831&.90 13).3 6794.63 134.9 

1975-76 37102.39 127.1 7551.11 105.5 6139.62 121.8 

1976-77 39163.09 136,8 6330.23 113.4 5292.59 105.0 

1977-78 39335.90 135.07 9517.20 129.57 7249.70 143.80 

1978-79 36486.85 126. 22 7758.40 105.63 8040.47 159.59 

1979-80 37359.36 129.23 7894.77 107.48 6579.52 130.58 

1980-81 39090.2 135.2 8613.5 117.3 6846O3 135.8 

-:99:



TOUI UhCROP CUTTliG SunVY( 190-81)
POJECT YI2LL' ESTII.ATIOi' . . --	.-.-. -. -.TABIE:VII-7 	 * * -* * . . . .(K/r)-

1973-74
Crop 1966-67 1967-68 1968-69 1969-70 1970-71 1971-72 	 1972-73 

40852.45 39312.41
51466.71 46745.16 38159.69 39957.91 40428.25 

Sug'.r- P 52361.22 38547.01 42945.79
 
jP 28366.17 32193.21 41341.20 36057.13 38104.36 39515.29 


37661.72 9249.44
oIno 
UO 33797.79 35614.48 37846.15 38205.80 42558.48 37753.93 

39533.74 39487.63 36616.73 
PT 44033.96 42576.92 43167.11 38159.69 37818.48 

855.29 940.62 783.85
599.42 866.85737.74 75C.18Cotton P 876.07 	 544. OB 624.31 673.19 922.18 746.96
P 608.64 774.63 719.30 

627.08 	 702.29 719.30
UC 746.96 700.85 774.63 654.75 	 885. 29 
765.4174"T. 96. 829.96 894.51 

PT 774.63 737.74 746.96 6C8.C4 

2028.79 2545.211844.35 2065. E1973.45 2C38.0118&53.58 S.il. C.Ric F 	 2425.33 
- 2148.67 2462.20 1346.38 1346.38 1945.79 

k4 P 1113.07 
- 1512.37 1798.25 1798.25 1779.8O 2093.34 2001.12

UC 
2019.57 2388.441881.24 1706.03 1E81.24 

0 	 PT 1576.192 - 18e1.24 

-0	 c.i. 3375.17 
2609.76 2877.19 


o p -	 " 1816.69 
- 1798.24 1254.18 -

NP -	 - 
- 1918.13 

- 1429.37 2471.43
UC 	 -- 2757.31 

- 2194.78 2655.87
PT 

2738.87
2304.00 2775.75 313.54 

Vh~t P 2084.12 1890.46 2231.67 

1344.35 1844.35 2600.54 2333o11 2333.11 
NO 1337.16 1742.91 19 5.02 

2646.65 2692.76 
UiC 977.80 1779.80 1724.47 1372.02 1696.81 2591.32 

2628.21
2572.87 2646.65
2028.79 2130.23 1982.68

PT 1650.70 1825.91 


Corot 'd . 

http:37818.48
http:38159.69
http:43167.11
http:42576.92
http:44033.96
http:36616.73
http:39487.63
http:39533.74
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http:37846.15
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TABLE : VII-'7 ( C ont Id ) 
. . . . . . ..-" " 

Crp1974-75 

sug-r- P 

c ncGP 

PT 

31925.77 
41802.29 
36140.12 
35300.94 

- . . .- . . . . . - . . 
1.97-5-76C..197C6 77-

3"797.43 32550.09 

40288.08 26377.03 
31869.5P 35843.16 
26367. 5i 34075.37 

. . . . . . 
1977-78 ---

35797.07 
37338.97 
39850.97 
37023.57 

. . . 
1978--79--

29945.86 
268733.20 
3164 .20 

9966.44 

1979-80 

36817.11 
27357.10 
37209.89 
34520.08 

-
1980-81 

43988.00 
30303.00 
39523.00 
39236.00 

Cotton p 
ilp 
UC 
PT 

507.20 
820.74 
774.63 
6.54.75 

7 0. 51 
666.10 
5tr9.C2 
679. 6 , 

521.03 
42F.81 
595.73 
523.50 

683.33 
47,.92 
460.17 
590.19 

680. 57 
519.19 
511.40 
623.39 

708.80 
531.47 
610. 40 
644.92 

695.00 
451.00 
608.00 
610.00 

piccP 
.p 
UC 
PT 

2259.33 
2388.44 
1982.68 
2268.56 

2388.44 
225,.72 
205(.45 
2268.56 

2147.76 
2256.57 
1947.38 
2133.00 

2767.1+5 
2323.F9 
2055.53 
2433.00 

2713.97 
2(01.89 
2692.77 
2E80.77 

2547.92 
2524.90 
200C. 54 
2420.34 

2488.00 
2374.00 
1946.00 

2328.00 

I z- P.. 

UC 

PT 

....... 

- - -

Vh( t P 
liP 
UC 
PT 

2701.98 
2508.32 
2600.54 
2628.21 

2Z46. E5 
2335.87 
2432.70 

2518. 47 

2089.65 
2142.22 
2335.87 
2164.35 

2537.83 
2465.90 
2239.97 
2444.69 

27T6.24 
2885.49 
2312.82 
2678.92 

3008.49 
2700.15 
2673.05 
2849.53 

24.96.00 
2677.00 
2457.00 
2531.00 

P = 
lP = 

UC = 
PT = 

S.i'.C = 

Puicnni.l 
INon-prLnni l 

Un-comm-ndd 
Projcect 

SuIvLy not crrri.d out 



GLOSS VALUL 	O PFOLUUCTIOI' OF LIAJOF
TABLE:VII-8 

1965-Go TO 1980-81
 

Arlu Yi.l
Sson Crop 

inin r:h;-i2 .	 kgigg . 

1965-6 C
 

KHARIF 	 Sug7xr' :nu 1510 371I2.61 
Cotton 6263 387.16 
Foddcr c.L iz( 8511 

1290.53
RicC 	 1182 


--	 9964 1438.53
RABI Whc t 

U205
loddcr L 	Lisc. 

Brlky & 1ts. 1470 

496 460.90Pulss 

s 	 (01 553.08
Gilsd 
 Oils&.ds2.91 

-2.
G- rd n+VLg.t bl. P291 

1980-81
 

Sug rc -nu 2371.9 43908.0 0KHAIIF 
Cotton 2829.2 695.00 

Ric G 3983.0 24 88.00 
Foidcr & m izo 6810.2 

14773.4 	 2496.00
RABI 	 Vh-t 

f: Ilcy o-ts 586.4 -

Tloddcr 5826.4 

-Pulses 	 210.0 

844.2 	 

-
Cilscd 


G-rdcn + VLg&t-blc5310.4 

- . - . . 
- . • • • • . - . - . - 2 : 

- • . • . 

CLOP$
 

Production V'luo

(1 s ii l io )-.. ....... . .. .
 

5626.04530 3.26 
24259445.00 2.35 

" 3. 3 
152 6C-91.17
 

14328373.00 73
 
4.2 
0.30
 

227(84.6C O15
 
0.31
332402.52 


Tot 1: 23.,7 

6.25
10414538§.2 

1966294.00 
 o.92 
9909704.00 3.67
 
36874406.4 2.51
 

- 14.75
 
" 0.12
 

4.00
 

0.06
 
0.44
 

" .80
 
Tot-l: .3j9o:52
 

• "*:0
. • 	 • 

-:102 :

http:9909704.00
http:1966294.00
http:332402.52
http:227(84.6C
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TABLE:VII-? RAIi-FALL 1980-81 (rm) 

I'mL of 
St-tion 

July 
80 

Aug. 
80 

Stpt. 
80 

Cct. 
80 

IVov. 
so 

_cC. 
80 

J,-n. 
81 

Ftb. 
81 

k-r. 
81 

ApT. I.-y. June 
81 81 81 

Totrl Av(,
ge 

250.17 70.00 70.25 7C.20 . .. ... 109.27 0.35 - 582.24 I48.52 

T/vcll :o. 133.53 96.03 39.25 - - - 35.56 24.38 17.78 46.62 13.97 2.54 409.66 34.13 

Ch- k Q-zi 150.00 13.95 100.86 - 0.08 - 3E.56 - - 29.46 - - 330.91 27.57 

T/wll 
P--1,i202.67 164.31 58.17 11.43 5.33 5.33 34.54 46.09 25.37 74.41 - - 627.67 52.30 

ii-r.i 324.10 113.53 30.I9 6.35 5.58 - 43.18 23.13 25.3. 75.14 22.86 17.2082.45 56.37 

Phul- -xv.7n 111.65 - 48.09 3.81 2.54 6.85 30.01 23.13 24.12 24.13 14.70 4.46 33.62 27.80 

f'-qixiIn 290.83 55.89 4.56 1.77 5.8r 29.01 ,4.96 17.78 40.42 12.95 - 520.01 43.3.4 

T/--ll 102 - 144.77 67.57 7.11 - 3.14 34.54 61.54 34.38 76.49 27.68 3.0 460A,9 38.37 

&ctKl: 142.95 602.59 r76.57 109.-'.6 15.30 21.16 243.57 '2C0.86E-C14.82 94.24 92.51 23.00 

Averag-e: 182.86 75.32 59.57 13.68 1.91 2.64 30.4-: 32,60 18.10 61.78 11.56 2.87 



CIIAPTiE-VIII 

PAEC FINAhCh- CO-OPELLTIVE hhSEARCH 

COSU1.iPTIVE USE 

STUt'Y: ESTI','iATIO1- OF C0.SUI.PTIVL U i 01, \ATEi OF 1,AJOR
 

C1,OFS Ui1LFB. OPTI1.,*L .iAiiAGELUE';T CCLtITIC1iS FOB
 
THE YEAh 1980-81.
 

OBJECTIVE
 

Estimation of consumptive, of v: riois major crops under best
 

conditions of man- 3ement,mineral nutrition and water supply upon
 
tension. The inforrnetions on
demand indicated by soil moisture 


consumptive use requirements of crops vill help the farmers to
 

use of irrigation water. These informations vii
make efficient 

also guide the irrigation plonncrs in irrigation scheduling to
 

of crop acreage and crop production
fix more realistic target.s 

under same ecolor icol conuitions in different parts ot the
 

country.
 

•mnqFourzumajor clops 	of the project namcly,cottLn,SL1glarcane,wlhct and 

spxinag/ 	 ,LrE included in consumptive use proLjramme. On the completion 

on thesC crops berseew and sorghum were taken upof research ,ork 

for their consumptive u :,e requirements.
 

PLAI OF \OLK 

Ber seem :
 

Berseem variety synthetic 1/79 vas sov.n cn 8th October,1980 

22 kg per hectare in standing vater.by chata method using seed ( 

all five
The crop 	 harvesting was ocmpletcd on 5th Lay,19P1. In 


were taken durin; the grovth period. The soil selected
cuttings 
foi the experiment was medium textured non-saline,non-sodic.The 

was rore than 4.5 metro having no chance for theground water table 
crop to utilize sub soil water.The moisture and fertilizer treatments 

were applied in a factorial design as per details given below: 

Treatment Level Pescription 
1.7oisture 3 Irrigations vere applicd on the 

development of moistuare stress of 1,3 

and 5 bar tension in upper 0-30cm 
soil depth except first irrigation 
which was applied irrespective of 

moisture stress (IMi1,,12 & 1:-3 respcctivol y). 

2 Lo: PK(F ) 0-25-0 kg/ha2ertilizer 

High IPK(F2) 25-75-0 kg/ha 

Application 4
 
Total No.of plots: 3x2x4=24
 

-:104:



and 25-75-0 kct-/he IiPK wasFull dose of fertilizer (',, 0-25-0 
at the tine of sowing. Pure

applied 	 to tE respectiye plots 
quality was used for irrigation. The depth

tubev.ell 	 water of good 
applied 	 was calculated by pre-irri&-tionof each irrigation 

contents , hich vere determined by soil sampling
soil moisture 
dovm tc 152cm depth. Each irrigation restored the soil moisture 

to field capacity.contents down to 	 152 cr depth 

by gravJmetxj-c measurementvwas 
coefficients .e 

The consumpt.Lvc use estir;: -ted 
fo:" each 

of soil moisture deplitior.The, crop 
actuai evapotran 	

i.rrigation interval wore calculaucd,by! uividin( 
evporation.

piration by potential evapotransf , rtion and t'tA/ Pan 

The yield estimation v,eL- radc by cutting, a unit arca of 4X4 11. 

eentre of each plot. In all 5 c.A:tin s .ere tav!en throug.hout
irom drawn: 
the gro 	th pericd of cro,.pThc folow ing conclusionawv'Cle 

'variety 	 synthetic 1/79)
* The consumptive use of bersecrr. 

, 58. 61 and :r. cm wh-nwas determined as 65. 
at 1 ,3 an, 5 bar tension,irrigation was applied 


respect ively.
 
04. 30 T/ha v.os

* 	Bersem yield~fodder) of 104.4,100.3 and 


,1t2 treatments.
recorded 	 for 1i and 13 moisture 

;:rop utilized water most efficiently at 3 bar
* Barseem 

a watcr upe 	 efficicncystress treatmcnt h, ving crop 


of 165.4a kg/mm.
 

Sorghum : 

was sovn 	 on April,13,19 8 1 
Sorghum(variety Sindi vhite) 

rate of 	 49 kg/ha. Sowing ;as done in 23cmusing seed at the 
on medium textured 

apart lines, The 	 expexiwent was conducied 
,k-rc .soil. iioisturC tr . t,-.,r.ti \ pplicd in

non-saline,non-sodic 
1i.: .The following treatmentscomplt, iy r wde d1sign. 


vere testca.
 

Level LescriptionTreatment 

at 1,3,6 and 94 Irrigation 	appliedI oisture 

soil
bar tension in upoer 0-30 cm 


except 1st irrigation ,.hich was 

applied 	irrespective of moisture
 

stress development. 

1 30-15-0 kg/ha.
Fertilizer 


Replications 4 

Total No.of plots 4xlx4=16 

-:105:
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Half dose of nitrog.en alongwith full aosc of phosphorous vaS 
applied at sowing hile tK,< remaining nitiogcn was applied when 

the crop was at knee height. Irrit,,tins vere applied on the 
v-s madedevelopment o-f recuired moisture stiles and the deficit 

to bring bck the rnoisture contents to field cepacity.Th' good 

depth of irrigation applied vas calcul,,ted h y pre-irrigaticn soij 

applied trxoa ,ood quality tubevcellsampling.The irrigations vee 

water already installed at the site. Yield(fodder) v-as recorded 

of 3x3 mctrc and then it was convertedby harvesting a unit arx,_ 
.yield of 42 ten per hcctareinto ton p'er hectare. Thc meximum 

was recorded for i.l trcutncnt.Thc data is under compil.;tion for 

report v ite up. 

Co tton: 

in lines 76 cr, apart on 9th iiay,1, OCotton B-557 wa + son 
27 kg/ha and its harvesting was madeusing seed at thL rate of 

on 7.1.1981.The soil underc study was medium textured non-saline, 
was more than 4.5 -r ancl therenon-sodic. Thc- ground v;atcr tble 

was no chance for the ioxp to utilize ground v ater.The moisture 

and fertilizer tzeatmcnus yore applied in 3x2 factorial design 

as per detail given. 

Treatment Levf-l 	 Qesciption 

Soil moisture 3 	 Irrigation applied at 1,5 end 9 
bar -ension on surface 0-15,0-30 and 

0-46 cm soil de pth(1 1;2 snd 

rXeCpectively). 

FcItilizer('iPK) 2 	 lov (F1) 28-0-34 kg/ha.
High (1,2) 84-45-34 kg/ha. 

Replications 4 

Total No.of plots=3x~x4= 24 

Full dose of phosphorous and pctgsh along.vith lov: dose of 

nitrogen was applied to th. respective plots at the time of sowing 

Nitrogen in case of high dose vas split in tvo eou-'val halves.The 

Ist half was applied ct soing arn 2 no at the time of flov.ering, 

Pure tube.ell wpter of %ood culity ;'aS used for irrigation.The 

depth of each ixrigation applied v.as calculat, d by prc-irrigation 

soil moisture contents vhich vwert deturmined by soil sampling 

down to 152cm depth. Lach irrigation restored the soil moisture 

contents down to 152cm depth to field capacify.Thc consumptive 

use estimation was made by gravirrctric measuremnts, The crop 

coefficients were vorkcd out dividing the actual cvepotranspiration 

(EtA) by potential evapotranspiration (!tP) and EtA/pan evaporation. 

The yield estimation was made by picking the cotton separately 

from each plot on whole plot basi,.Thc folloving conclusions were 

dravn:
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1. The consumptivc usE, of cotton(b-557) was estimated as
 

74,49,C9.72and 64,2( cm v:hIcn the crop was irrigated 
at 1,5 and 9 b - t neion rcppcctivcly. 

2. ACtLual evopetcanSpir, -iofl remAincd lovcr than LtP and 
pan evapotranspii,-ation throughout the t:rovth period if 
crop in L2 Ind 13 moisture trc etments.itA in case of 1,1 
Vias high,crossed lit? ,nu pan eva.poration during last 
tvo ;,kz or July, EtA staJred from .206, .203 and .176 
cm and reached to a P.' Ximum of . 681, .596 and .598cm/day 
in cnsu of EI1,i2 and 1.3 tre:tnn(rts,respctive]J. 

wcere3. Crop coefficients cciClat.td by LtA/parn evaporation 
lover than 1ftA/ht upto iiugust ofter vhich it slkl,!tly 
incrcescd.
 

4. Yield siknificntly dvcrcnsd vith the incrcase in 
moisture strcsa. from 1 to. 9 bar +cnsion. The maximum 
yield 1.43 ton/h.l.v:;as cbte:ind under 1,I mAisture strc:7s 

level and minimum 0.91 tons/ha.for Di3 moisture l(vcl. 
Fertilizer improvd the yield at cach moisturc stress 
level. 

5.Cottor crop utilized the vr3t(r most efficiently at Li
 
moisture treatnment. Fertilizer application did cause
 
improvement in moisturc utilization capacity of crop.
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LAIZE, JOv.AR AKE BAJI', 

Consumr., tion nd relevonce of this sohere is to increase the 

rr. e h: j on millionproduction of ie,jovsnr b!d gro,.'n 1.9( hectnre 

in Pakistan. Pkist.n having, f-vournble !gro-cli,.tic conditions arind 

largest iripotio sy -tem in the woriD haI lc,'ei per ocxe yicld vihen 

i',h ie conditior-,compared rJ t! r in et-er countric ,cil ind climatic 

are not so ood n other v .rd,.e h ve 'Te- notenti-l to increase 

per acre P. 1i:,i di-'ciru in, t trn('i1 1A 1 ,>n({emcnt practices 
and con v , ,,i , eb rof t , ar r I.-c %::i-' i resources.1 hich 

different ecologicalrequiies r; eit de 1 fiinvesti rn' unri 
zones of thc coHntiv to-) cvIu,, t the of 'tc t ,,r interaction regarding 

,

yield .nd u.t i:, tly7 to eptii:I 	 l,'lvc- ol different grovthdevcloa 

in viev, rose: rch propramv.e i goinilimiting factors. ith this en; 


or. in Lna Recla:-.tion pe rien T,l jroj cct on the atlljies det-iled
 

belov :
 

STU L !O. 1 : JiJT[OiCI/L COCI' iiiT.V] YI 'iL'Thlj".t C I.LIZ F,SOi('H -1. 

1.aise:(Pull ,.id Short Season) 

in nae' of (.. hectore under the com-rr,.d of tubewell 1N-66 w-1 

selected fc) thi, oxpcrir,.ent ,.here soil vs ,-ell drained medium 

textureu n-n-ccdic non-saline. Two sets of :a.ize varieties(Full 
and short .eaon) : uet.iled belov v.ere te-ted: 

ull s- aon varieties 	 Short ,-'enson var ieties 

1. . .. l o.- ..	 1. Ch. -ngezrh.d 


2. Fr av."n 	 2. l9,i s 's 

3. CID,-753, 	 3. Lie 
' 

4. S':rh-d white 	 4. vi-crly 

5. 	 -l "tiz - pon- 7 33 5. Sh:heen
 
.l--7F45 6. 1, lellw
 

7. !-,, ri'ur .- 7534 
a. Ukir JvUra -7542
 
9i. Cor.cr: it e - 15
 

10. ir a: bi K -7734 

One set ench of full and shcrt se,,-son vrietieS ws sown in a 

completely x.rromized block design v.ith four replications on 13.7.0 
toby dibbling in lines 75cm, ' prrt with 30 a-nd 25cr,. distance from hill 


hill in case of full and short senson respectively.onch v.riety 
 wo
 

sown in four rov,s of 5 metre length in each plot. 
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Fertilizer 'pplicftion: 

Hiitrogerid phosphorous vc applied in the form of urea 

and PAP resuc tively ..150-75-0 !HPL- i'/hn. ll phoephatic 

fertilizer wss applied at the tirFe of sowing, vhile the 
-
divided into three parts.The firstnitrogenous eic ile" 

dese w'-s ;-pplied %ith phcsph-tic fertilizer -t sovint time 

-t knee uef-p qad tasselin, stare.rind rest ',,- cmli 

.irrigation: 

In ,-ll seven iLrrignticn: %,ere ipplied thloup.h out the 
' growth plriou. e .- , , crried out properly cfter each 

irrigation prefjexrbly in e:rly stages. 

hninfn ll: 

Totsl rainf-ll received dLring grovth period of maize 

was reccided ss 135. 3ram. 

Plant protection: 

'i-zinor .r., 13 kg/ha espplied against m.ize borer 

attacc and dir:.icron i- 1.5 litre/ha.,,'as spray ,r,[-inst the 

riaize insects.
 

Yield 1 iJ yieldy ccmponent-: Scut ting< , 

yield estii,.tior. s r-,de by "crop Letb-:0d for this
 

purpose two cepitral roys v,ere taken -c test rcvs and the out
 

side rov's a: border. L t: v.,a collEcted fror the central
 

rows only.The ccber','tions like days to tassel,eer height, 

plant height ,lcdrin. percentsige,number of plants harvested, 
,o.of cobslild eight,stal,k weight 2nd moisture percentige 

were recorded. 

Ind ic ,,ti.-n: 

From full Se ,'son vrieties S,-rh' d yellov,gave the maximum 
field weight -nd it it!ttis'tical.v insignificant from other 

five varieties n-i:ely Cc!-po,-ite-15, Ukirigurar-754 2 , Ukirigur:

7534, Sarh!a v,'I:ilc -njc ix rb-1-773.. The minimu field veiit 

wf.s recoxdcu -a 5. ton/hn foi ttlizpan 7(.33. 

- ir.l 


field veight *,hich d ier iun ,!ignificantly fro., chengez and
 

Zia. P1'C yellow geyve the min~mum yield.
 

In cr'-we of short e r vrieties gave -he maXimum 

2. ,VIillet: 

All area of 0.05 hectare was selected in the command of 
salinity and sodicity.tubevell i..i,-66.Th, soil w-,as free from 
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Treatment:
 

Trenti.--.t s No. fescription 

Fertili ,zer 1 80-40-0 !bPEl. kg/ha 
6
V'-rieties 


he plic-tions 4 
Tot'2l plots 1x6x4=24 

The following six v-rietieF ,,ere tested. 

(1) Y-12 (2) ,-47 (3) Y-roirv dwarf, (4) 18-BY, 

(5) Composite-Tb (C) L'.'. 2 

Layout: 

:vxoerirent<,!l fielu V' s divided in 24 equal sized plots, 

Six varieties ,ere tested in cor:pletely randomized block( 
design in four reolicti.ons.Pive ro,5 of each vnriety of 5 
metre length v,,ere sovn in evch plot.riov to roy, disitnnce was 

kept 45 cm a-nd pl'r.t to pl.:nt 15 cr. 

Crop sov.ing: 

Sov in; :; dci-e Ly d4ibblirg method d ro pping. 2 seeds per 

hill on 14.7.1980. 

Irrigation ipplic .tion : 

Five i,.iye:tion- ,,.e :e -olieu during. growth pC ic of the 

crop fand tot-l r-in> . I , " -recolrdcd n-'- 135.35 rm. 

Fertilizer :oic -tifn: 

v spplied the of 
and iAI,respectivelv. .ll phcsphatic fertilizer w,s ,ppliec .

the time of so';inc; ..nd nitrcgenoos fertilizer divided in 

L-itraeen nd phosphorous r:" in form ui, 

is 
two parts. h-lf applied phosph ,ticFirst ts v:ith fertili:,ei 

2at soving -.nd the 2 nd haIf wi uh , no irrigation. 

Ina ic aticns: 

C-47 g-ve the r:c-Xiur e-r head weight,stalk :nd grain y,,2'. 
" and took maximum period o 1 matur. tion vhile Y-72 g-ve minitam 

'
 
stalk yield,although the gai.n yield wrs low but not stistic 

lly significrnt from C-47 and took minimum period for 
maturation.
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STUVY N0.2: 01I ' ITuPhOVLL' SOUIG ,1OLIETEIODS FOR I1iAIZI 1980 

OBJECTIVE 

It is fact that improved varieties hove grest:r yield potential. 

But maximum yield can only be obtained by adopting the proper 

planting methods,fertilizer application,water m.nagement,pest and 

weed control.The per ncre yield in Pakistan is low because our 

farmer is still follovng the traditional means and methods far 

cultivntion.Therefore, this study was planned to convince and 
follow the improved technology for successmotivate the farmer to 


full crop husbandry by its demonstration in the field.
 

PROCEEURE 

of 0.4 hectare was sel( cted at each tubevell Yi4-81 PndAn area 

44. It was further divided into two plots measuring 0.2 hectare 

at both sites for ridge(Egyptian) and basin sowing methods.The soil 

at both sites was medium textured non-sodic and non-spline. 

Treatment: 

Treatment No__. rescrition 

Fertilizer 1 134-56-0 1UPK kg/ha 
Sowing methods 2 hidge and Basin sowing 

2Replications 
Total plots 2x2=4 

Layout:
 

Experimental field was divided into 2 portions at each 

site for xidge and bOsin sowing. 

Crop soving: 

Akbar variety of maize was sown on 14.7.1980 at both the 

sites using seed 0 35'kg/ha by dibbling in case of ridge 

sowing where as in basin hand plnter was used.Row to row and 

plant to plant distance was 75 cm and 25 cm respectilely. 

Thinning v.ns done at its proper time. 

Fertilizer applicration: 

Urea and ;DAP vere the source fertilizer for N&P respectiv
at sowing time.ely. All the phosphatic fertilizer was applied 

Vile the nitrogenous fertilizex wis divided in threc equal 

doses. First dose was 'applied with phosphatic fertilizer 
at sowing and rest of the fertilizer was applied when the 
crop was qt knee height and tasseling stage. 
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Irxigotion ripplic-,tion: 

.ive -i.ii. iaiic'tion. v,ere -pplied during grovth period 

ot tube, ell Li.,44 m 81.respectively. Totnl rnsinfll ,'os 

recorded s !15. 5,A nnd 1 35.33 m ,respctivelv r-t tube vell 

1i,-31 2nd 44. 

I, eeding/h-iithins,: 

Tvin v-ediin 'e~ec Jone -t esch site.Lhrthing wcs completed 

when the crio. ?acrei.'h. 

Plnnrt piotectic.: 

Iir,inon 'r. 13 L ,/hn -nn, dimicron .) 1.25 L/hn ,ere 

applied ,;2finst borer nttock. 

mIdC :tjion: 

,idg-e so,.ing retl:od in csse of mrlize oiso gove the better 

results over b':sin methed. 

3: CY Cl,'STULY i, 0. EVIL,',TIO .icrb L ETTiJIh-IIBILSPi;lG 

LIi L'iUi E IlgET]"iTf 'LE, TiLL L'! ETI-S 

O1331CT IVI_ 

Vrtex is n sc-rce source s comp-red to lend oreri in P.kiston 

mnd is considered on ir:por ,nt pl-nt grovwth lir'itinr f ctor for 

r-,ising the crop yield .Tii: situs-ion h s been ccnsidercbly :ccorpli

shed in scrIrp ,hrey by t:1c in-t-ll tion of tube%'ells. The underground 

w!tertr,'cle Kvs direc , re l-tion :1 ,, \'.-te re 1Iire:t,,nts 'ofpl!ntC. 

But the f .z r -: l Licit - '.,,t ci i ccr::r'nded for crop 

ires-oec ti,:e -t thAi vtr re,.irenert?. ]her.fore by unuer 'md 
over irxij-tions tie yicl-if the crops i c beinrc br ly offected. 

cpl',' to, -f 

PROC h L'UOni 

Site election: 

Tvo resevrch aloL_, ech of 'D.2 hectare in the co:,:-nd of tube

vell ;:-CE selected this hile the.exe to exoerircnt. selcting 

sites due considertinn v-s given to under ground v-tcr t:-ble depth 

vhich wrs 0- .-rd 1-2 r.c tre deep resEpEctively rt site , B. Soil 

wos r;.edium textured !,nd e e fror: -odicity ond salinity. 
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-Treatrnent:
 

Treatment 	 No. I'escription
 

Soil moisture 2 	 Irrigation applied nt 25 &, 

50% of soil moisture deplit
ion called as Mi and i2,
 
respectively.
 

Vater table depth 2 	 Li 0-1 metre
 
1)2 1-2 metre
 

Fertilizer 	 1 134-56-0 NPK kg/ha
 

Replications 	 3
 

Plots: 	 2x2x3=12
 

Layout:
 

The experimental field was divided into 12 equal sized
 
plots mesuring 12.2 x 10.67 and 10.96 x 10.67 metre,respectively
 
at eech site.Treatments were tested in a completely randomized
 

block design in three replicitio-s.
 

Crop Sowing:
 

Akbar variety of miize was sown on 15th February,1981 ,t 
each site using seed ( 37 kg/ha. 1-very effort was made to 

equalise the cultural practices. 

Fertilizer application:
 

Ammonium nitrate and single super phosphate were the source 
fertilizers for N&P. All phosphatic fertilizer was ?pplied at 
sowing time and nitrogenous fertilizer was divided in two parts. 
First dose was applied with phosphatic fertilizer at sowing and 
second dose at knee high strge of crop. 

Irrigation application:
 

Irrigations were applied at 25 and 50% soil moisture 
deplition respectively to lil and 1.2 in top 0-30 cm soil depth. 
Soil sampling %as done before ezch irrigation for assessing 
the irrigation requirements. Total rninfall was recorded as 
80.00 mm during crop growth period. 

Indications:
 

.Vster requirements were reduced by two irrigations(15cm) 
without significgnt reduction in yield when irrigated at 
25% soil moisti re deplition )t 0-1 metre wter table 
depth when compared with 1-2 metre water table depth. I 

2.Number of irigations were reduced from 4 to 3 when irri
gated Pt 50% soil moisture deplition at water table depth 
0-i metre when compared with 1-2 metre beside significant 
increase in yield. 



STUi Y NO.4: S8jLLI2Y IN. RLIATIO1 TO GYROXT iJX UVE~VLOP1,114T 

011 SOrG-ut STiIIS(POT LTUY) 

OBJCTIVI-


Mdost of the area in Pakistan is saline and waterlogged. By
 

which the grow-th and yield of different crops is being adversely
 

affected in most part of the country.The plant resnonse to different
 

crop growth limiting factois varies widely among different species 

and varieties. Therefore,it became imperative to evaluate the variet

ies of different crops which czn resiot the abnormal saline Condition 

of soil -nd can produce the optimum yield. 

Sorghum is an important forage crop and some time it' is also 

used by human as di-t. Therefore, this crop hns been taken up in this 

study to evaluate the response of different varieties under differ

ent salinity levels. 

lor this purpose 33 varieties hPve been collected from all over
 

the country.Only six varieties namely Pek-SSIIGize-3,Giza-114,
 

.S-75,1A-625,A-3637 have been tested in this year.
 

Treatment
 

Treatment 1o4. 

Varieties 6
 

Salinity levels 4
 
Replications 2
 
Total No.of plots 6x4x2=48
 

These varieties were sown on 14.4.60 in 10 kg glazed pots
 

under four salinity levels treatments v ere tested in a completely
 

r-ndomised block design in two replicntions. jc was created 

4 ,ifaCl and N%, SO4ortifically by adding COCl2*,\S 4" 22 4. 

Ind icat ions: 

tiaximum fresh qnd dry yield was observed for Giza-3 and £.C.75 
under hc-4 and 8. All varieties survived at all salinity levels 

but yield was very low at c-12 end 16. 
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OHA PTER'- D 

HYDROLOGY AND VATIEh L±AIIA GU1ii±'T 

This section continued to further improve technology for 
efficient conveyance and application of irrigation water. 

Specifically research was conducted on 3 studies as per ,dtail 
given below:
 

9TUDY NO. 1: 	 FLASIBILITI STUDY ON IITIGRATED 1)EVELOPMELNT OF 
IATERCOURSE COIBMAND AREA. 

OBJLCTI VES 

* To test and evaluate the impact of integrated development 

of watercourse command area on agricultural production. 

* To work out cost bencfit ratio of this concept. 

Tubewell LiN-93 had been selected for this study.The topo

graphic survey of the risin and branch watercourses had been
 

completed.The design of linings to be constructed at this tubewell
 

had been finalised and estimate preparation completed.
 

STULY NO.2: 	 JET PUh!P i'STALLLTION 

Low head jut pumps werce installed with the following 

objectives: 

* To detcrmine the optimum design parameters for rfficient 

working of low head jet pump. 

* To test the use of different materials for fabricating 

various elemnts of the jet pumps. 

Installation at T/well F1-iN-51: 

Jt pump was installed at tube.well 1iN-51.$bout 450 feet 
with the installation of the 

2' 

watercourse was lined in connection 

jet pump.The installation of jet pump has completely eliminated
 

the mogha submergence.
 

Installation at T/w.ll SHP-46:
 

At this sitc, tubeell water bifurcates into two different 
jet pumpwatercourses and was 	 submerging the canal out-litsThe 


'
gwas installed by usin the bifurcated tubewll water for pushing 

the canal watcr.The installation of jet pump has completely elimina
are getting authorisedted the submergencc of nogha and the farmers 

canal supply.
 



STJfY hO. 3: SKILt~ING V\'JEL 

OB J,-'-'TI VE S: 

*To d,,vulop typt- arnd dc-pth of tubt-iclls and i'at( of pumping 

hich will producce th. maxirua, dischargc. of good quality 

watur at miinirmum cost~fz-Lyv,)x-(uus aquifcz' propuitics Lrin 

fic~sh v.'it-- thicknL as. 

mn*To t,-st th, fktasibility Of' multipic vicll 	 point * ,.nnt 
v.atux ovcxlyingfor' skimr~int' thL- top thin laycx of fri sh 


thc. st-,linu v'atL.r in tVic aquifu2r.
 

Sk ir-r ing vt-ll.s vcxt.u Zinst~LPA -t tubcvclls SP-2,SHP-26 (ind 

MN-1 16. Thu. d ntri co'l~ctior. ~gxigthu upcorin6 of saliic 

watti' is in pro,7,x..ss. Instllnticon of on,; tubkvcll vith adjust,?blu 

pla tc(, -',anpucr:!tnt v-,is nlso ccriplut--d. 

i ,odificantion oy ir,-boxi.. of clostcd tub .vclls: 

In ILena Unlit Of SCnIIItc x (. 17 tubcwclls w~hich 11vc 

b.,cn closcd du, to hich sn.-linity.It was oioposcd to rcborc, or' 

tub(.1;lls Lc) iwlpcovc thcAr watur quality.Th. modify thL closud 

following warS donc in this conncctiori:
 

ndj)Tubt-v.'ll ih-2 2-: 

Th,. nxiginnal hor , -- s plit sd .- vinmg orly 201 stxrirnu

.Tcsultine, d~cx(cos; in' disch.-Ygc of tuhc-vcll.To incxcolsc 

thL dischorgc, of tub ,v,-cll \wt-*.x.Tv~o edditionail boTcS V.C'TC 

dxillcd.hFach boi.- consistud of 2 ,4 strnoinox and 15' 

blind pip -. Thi-su boiua v(.xtu connuctk-d vith onLc pum,.ping 

pl."it unit. 

ii)Tubc".L-1l ',"1-9,j: 

Two nuv. boxrcs vYuxu dxillA~. Lach consistu-d oni 40' 
wcru canncctcdstrain.x :7nd 20' blind pipc and thuac, borcs 

vith thLc old pumping, syctum.Thc old boru was plug(cd in 

oidur to [gc(t Ljood qurality Wa-tci. 

-16:
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WITERCOURSE fPiOV1IU',I NT 1,1WDi, 1,GLFI 1.NT (taiR)-

This section is responsiblu for measurement of vwatercoUse. 

convwyance and field application losses,davelopment o2' tcchniques,devlop,...tominiise their losses,gound water management research to 

tcechniqucs for expliotation of thin layers of fresh water overlying 

saline aquifer and tubewcll maintcnanco.Rescarch on these asp~cts 

was continued and progress achiuved during the year was as under: 

Project indicate that significantStudies carritd out at Miona 
during conveyd-ficiency of water is due to excessive loss of water 

ance in the water system. Considerable work has been carried at 

the loss of this scarse resource.ThisI	"ona Projcct to 1iiLzC 

includes convcntial and partial lining of watercourses with con-., 

crete,brick and soil cem,:.nt block masonry,precast concrete pinnels, 

e-arthcn improvement with farmer's involvement. Although some of the 

tochniques have reccivcd national accoptencc,rcscarch in this field 

was continued by incorporoting some of the previous findings to test 

;, dcvclop more economically f(asible tcchniqucs for improving the 

enire watercourse system rathur 	than sClected branches of water
useful life of various improvementI and to dctermine thecourse also 


techniques. Research was also ccnducted to monitor the impact of
 

watercourse improvemcnt,fficient utilization of the saved watux,
 

.limination of mogha submergence etc.
 

a)WLTER I0SS MIEASUELIEiNTS 

a) 	 Xater loss m,8asuxCmLnts have been compluted at tubeuvill 

LiN-94• 

b) 	 Campaxison of flow masurunint iith sparling met'r and 

cut-throat flume was conducted at tubewell i.N-95 woter

60 ursG. 
c) atcr loss r.xeasurcint by ponding method at branch water

oeourse lined with polythelinc sheet has bean eompletcd. 

d) V.atcr loss measurcmints have been complettd in the 
cement plaster.section lined with chicken wire end 

b )Wi,TERCOURSE ThPROVi'I-i1iT 

1.Concrete lining: 

solected concreteVateecours at tubcwell LN-69 was for 

lining with (1:3:6) mix both in bed and side walls in 
with 3 inch thicktrapezoidal shape.The vatercourse was linecd 

concrete walls and 2" bed over 3400 foct.AnotherCilil ... cement 

concrete
4400 feet length was lined with 2" thick cement 

thusmaking the total as 7800 feet. 

4 
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2. Lining vith thicken wiru: 

WatuTrcours, 't tubcv.Cll ,"A-94 was scl~ct~d for chickon 

wire lining 100C0' long scctinn wns lincd with chicke-n wirc. 

nnd 1" thick c(.r,.nt sond pl-ttcr. The chickun virL V.S USud 

to provided xth rcinfoic ntnt. Thc lind scction ,, ith 
cheaper cctporcd tochickun virc. nd ccr,.nt plrstur provCd 

othcr lining clt(,rnrtivcs. 

3. Lining with thin brick m~isonry: 

i.Tubcv,.ll P.i-81 waturcoursu: 

R40 :ft long v.otcrcoursc suction vas linLd by 
using 4-!" thick brick .- sonry in th side walls rnd 3U 

thick 1:4:8 concrcte. in tht bud. 

ii.Tubv:cll L.,,-22 vwr!-urcoursc: 

.t, 2:coursc ot tubcv..1l Lii;.22 wjs sclctcd b cusc 

of its poor condition os th rain wnt.,rcouisu poss-d 
ircn in 4-6 ft fills.It slindthrough n lov: lying 


with 411 brick ::;scnry and 3" 1:4:8 concxtu in bkd.
 

iii.Tub<,cvll SI-P-20 ,Laticours : 

Th V,, tcour s runs 7long tht distributry ,)nd 
is in fill. The bcd -nd bmnlks of thu16000' 1,ngth 

surroundingwctu.rcou5rs. :r., high os comporcd to thu 
fiulds. This situoticn '.ms providing more cprnccs for 

brcakage of b--nks -nd wrstg, of v:rtr.Ohtr' rgcarding 
thc. wtc-rcours profil, ond topogr:o.phic survey v,Os 

conducte6 -nd v",ticouors dtsif.7 d. 1600' long 

section :os linJU.Th0 bd o:fwtrcours, v.s lincd vith 
9" thick31 thick .Th(- 11 -long thc fiids vms built 

cnd nlong thm distributory 4l' thick. 

iv. TubG, ',ll Fi,'I'-146 w tcrcouis,,: 

'Phu r.-in v,-tucoursc Pt tubLv,.ll LK-146 tubt.VLll 

.s infill m-d possss t]r ough ssndy soil.Th loss msuC
ft v.mnsr nts of this vetircoursc shovcd th.rt 0.60 cfs/1000 

bi ing lost in th first 2200' scction.Thc suction v,s 

lincd using 4," thick tson'oy ;'rlls mnd 3" thick 

1:4:8 cor:cct, in thu- bud. 

4.Lining ',ith prcmst slabs -t TubcWcll
 
SHP-54 w7txcours-:
 

5182' Tong\.t rcoursc ct brii-54 wv!-s scluctd for lining. 

saction with pxccost h(.U*C. slrbs of (2.15' X 3' X 2??) size 

with minimum rcirforccL.nt,in trapizoidrl shapt and 1500' toil 
section of th, src. v;-.trcouxsc w-s lincd with 3" thick 

brick masonry vwlls.\ stcrcoursL btd wos also line.d with 3" thick 

brick ruasony.Thu hcight of tht, vqmlls wos 1.50 fct. 
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in.of impervious cors5.Installation 

watercousu 
 banks: 

on limited scale indicatG th,
Studies carrieid out a 

reduced by installingthe losses could be considerably 
order to carry

cores in the watercourse banks. In
impervious 

sections the following corestests over longerout further 

were installed:
 

i. Clay cores: 

at LN-81 were
Two sections of 500' length cnch 

1.50' deep clay cor S. 
tested by installing 2,0' and 

ii. Concrete cores: 

Two section at MN-81,each 600' long were 
deep cores,

completed by installing 2' and 1.50' 

sheets:iii.Polyethclinc 

section of watercourse

At IAT-94,750' long 

by burying polyethclinc sheets in 	 bed 
,ds constructed 


10" layer of earth.
and sides,under 

LAND LEVh LLDl4 G 

better ard 
Prucision land levelling is essential for 

act as c-talystof %Ntcr.Land levelling
efficient utilization 

the use of other inputs fox crop 	production,
and enhance 

out tt five sites mentioned -. bclow: 
was carriedLevelling 

site-Iat gound w-tcr management
i. 10 acrie plot 

6 acre plot at tubcwll ShP-20.
ii. 


aat tubcwell L1-94.iii. 	3 acre plot 


up of 4 acres at Sher ,iuhajmad Val6'.
 
iv. Final touch 

GROUND WATER IiAN.AGFk.INT RESIARCH 

to develop efficient mcthodsstudy isThe purpose of this 
the wrtersaline water interface and 

for lowering the 	fresh 
and to provide

water logging and salinization
table to reduce 

can accept monsoon
in the aquifer which 

fresh water rcservior 
use.peak season irrigation

rains and provide watcr for 


this programme.
work was completcd under
The follovging 

wereshallow wells 
1. Site No.2 was 	 energised and two 

put 	 irto operation. 
wells at tube'ell2 observation• 2. X'Vater sampling from 

for watur quality
and site !Io.1 were carried out

L-147 
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in3. 	 Vturtib1c s-uxv.-y of 8:1cc3r ru rcr2lnud 
progr~xsc f~ft~x spucifii-.d intuxrvKls. 

HYJL'Uh-IC CALIBkA,T§I! 01 KlT 

Lc 'LirrtL-r ,survnt of v-t. is v,.ry iriportnrft for irlprovc.d 

wMtcc nWMg~~rcrt.Lt dc for V0AMt .C' Srcnk-nt of vw tt-r,whicl
in YIKl conditi-ns h-.x'c con~ti-nacl-1.y b,"ncould c,-.ilV W~ ndcrvfv 

sought. A r-C nor ~r Nf struvtur'x w~d dKvics 7:Lc. duvclopcd forx 

. kixr UOU. oinC, tht i:ost ,widt.~ly us,-dthis pUroo fnl WL 
Lusro~t 1 ydr-ulic cilibxotion t-nk rx~dCVicLS cOr 't r 

tO 10hixV. AR. f olOving'.~'UtiliZLdcjnstruct~d A thIPrOj,-cit 
ncpin objuctivus. 

*Volot..tric colibrntion of r.,t-, Lcixlflf, dUvicus suich 

* 	 .osuicr unt of friCtiOn WO~ l)SS, -11d flow)V Chxsr-CtcistiCs 
73t-roctolLs !,dthrough civarts ,cLNuc:s o cotA 

construct.-d -sh-.nn~.is c~f .11 tyo. S. 

900 V-Hotch aid Q~t-thrr-t flur .(j H XF3' orsd. Of fibuxT-gl'OZ 

vWexU Qt.~td rnd follovif x'i l5'cr Cjh1LW. 

P) Thu oquition fox 90,,)rV-votcii.!u~ir w!,_9 ,-uch closer to thc coin. 

H92.(,, 	 1 

b) 	 Th, ucuution o~u7cincd foz W1 :: 3' cut thro!7t is diffLcnt 

from tW" duvalopd by Lx. Gcylorci,V.Skogcrboc wnd othLI.vs 

Slrt~lJinC L5:uCI i'It WPS rtLcovr11AAd th-t zc., cut-thxo'-t 
r1-n-pcr. nt xasuvich Pybu. tucitud mfld co-lilbr-tc fox Ar,.w,-tcr 

ns vvcll -~s for sosrr:xgud flo'. conditionrs so th-!t prucision in d-t

colLction rcsy hA nchicVui:dc.H 1'U,iot1sjx SIIiS x xqctiTod 
to finlizoL CCu St"Ktur:.t. 

'' 	 -.7rFlow L'L!ScUnutunts vdt h at-t braCt flont( 1121lx3 

corprad w~ith the sp'ixling PLtOWNh diff,,isncu, butwuan th,- two 

dLVicus w'ns not mor,. tl-,r t Q.,L 
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CHAPTER -X 

AN iEANCETUBE'L ELI OPEhA TIO1 L,,! 'AiT 

for the operation and
responsiblc
The operation tivision is 

of Pvatcr. The activitiesand distributionmaintenance c)f tubevclls 

are surr.marized belov: 

TUBEV ELL Phd,OIi',Ch], 

in Lona Unit the following tubev.'llsOut of I E tube \.l1s 
water and no demand.brackishremained olcsed through the 	 year due to 

4 1,4 5 ,4E,4 93,7 3 ,80,83,84,94,100,fnd 116. 
aNl-30,33,34,36, 37,39,40,


bcen issucd by thc Sccretary,lrrigeationLotificaticn has since 
of ibcvc tube% ells
ratcs in case
and Power fox charging doublec vatcr 


Thc. tubevell 1.i.-'3 %vas damaged in January, 10
 
into singlc ratces. 

and tub, cll is running,
It has beer, rCp1aced in iay, 19D no%% the 


smoothly.
 

Tubewell i,-44 v.as closcqd duc tc no derand amd brakish water but
 

partially runninG. thrcuih-out th" year for research iarm.

it wes 
 no


Tubeveli i -1O) rew,.-ined closed through out the year due to 


t,atcr startc. ov(r flovintp over the drain banks and 
demand as the 


drain nccds cleaning.area tuberoellinovated the around 

o- partially


The remaining tub6,,.e]ls hv< bccn cperating fully 

upon the dcmand ci.' sharc holders. Discharge and specific
depending 

capacity of some of the tubov,,ells has d(ccased on account of pump
 

well problem and also duc tc. depression cf vatcr table.
 

TUG MLLL DTIILZTIChi 

t.uring previous years all possible measures ,were taken and
 

efforts v.exe made to run thL tube,ells for the highest possible
 
adequate tubevell vatcr
 

percentage utilization in oade to provide 

supply to achieve th muai!nur cruppJing intencity.Perc cntage utilizat
durin, the prcvious years is given

ion of tubewells on yearly basis 

at the ena Table .-I.
 

The linance L part,-cnt of the Government of the Punjab put a 
to effect maximum economy

restriction on utilization porcentage 
the yard stick vas sanctioned on the


in cxpcnditure..ccor~inegly 

basis of 60i tubevell utilizotion vith an adjustment of other items
 

tubewellin the yard stick.Pricr to year 1971-72 the object of 
highest possible tubev.ell utilization

operation was tr echicve the 
utilization.and cropping intensity,but ,ith the rcstriction on 


of the Punjab,emphasis ,,as laid on

Percentage by the Govcrnmcnt 

achiev,4g higher utilization percentageobserving economy rather that 

and 
cropping intensity. An operation! schedule for running of tubcv:clls
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nt for the 
was prcpared on the bsic of rinimur.m v.ater xcquircm 

of thc 1xn iii posed by thc .,,vt.Tment of Pakistan crops. In viev, 
hours i.c "-or 1700 hours on SC;,h tube, ,ls aorii., pcol load to 

ct tub ,_%lls,"ould only bc opcxrttLd for 202100 hours tht. prolj 
1,ev utilization pcrcuntape.hours a day,vhich is t I :,jor caIa L'X 

Operational ccL.uol. is -2t at thencht.d end.
 

c ,t J lin{ th yc-ar 9 	 C0-61 was 1,11-.,10:
Tota'-,l c:up.,ly puempd 

tc
 
acc ft. Tht, r:nthly utii 'iticn tibevclls varies from 31.79 

th( av t ,L pi.,Jct utiliAtirn pt rc ntar( comcs to60.'25 ono 
on th< bsis (f ii,1 d:-ily rumirw tu'oev lls.The45.32 

X,,as G7. 0%of u il Li r in th _ perennicl Lr, ,maximum: I .'cento 
in nron-p, i,.nnio! arcs- .,a -uximumin actcbr-1iov(_mbcr 19(', :*,.Id 

65. 54/c in flv, mb,r 19FK. ano in un-ccvr."andk d arca oaxirn pcrccnta-C 

utilization %%as 64.31,o in th< Oct ob r-1Lovcmbr ,1 90(Table X-2 L 3) 

arc attached at the end. 

V,Ol~ti LL iiC~hS 

On the basis oi ct K operation cf tubev;ells i.c. 24 hours 
p rcrnt, ,iftQtcl' hours lost

daily from 1L.6. 19O to 15. ()&11 
nd clc>surc duc to opcrationcl schedul is

duc to various faults 
sin 19,9-hG it vwas 53.4"', which shoe 

tht strict bandis according. to56.61 /chile durinrl th . s 0

decrease in tot:-l le-s ir a tc 
.. *r-aits the tub,:vull havc bccn runningschedule.e ostly in i 

of total hours lost on the derad of 2,-!.'Lcd ,c.i, bri(..f dscritin 

in Table .due to varicus foalts 	 is as bclo, and shovn 

El ctrical Faults: 

yc-.r 1980-81 there ,.os 	still shoitagc cf electric.i'urinL the 
to %hich thc (!cctri., shut dcwn occurrd usually

pov.,er suppl,,dLi 
theJlectrical fault duringand 59131 hours voe~c lost due to 

is 5.30,. of tctal available hours as shtvn
operational pericd ,.;hxch 


in Table X-4 and 5,.
 

h,,echanical laults: 

Tctal hours lost do(. to vorious mechonical faults arc 5613( 

bc 5.31A of total available hours vhilc inhours,vhich crm.:s to 
decrcase in mcchanicclthe session 1979-S60 it uas 5.99;c .hich shov s 


fault during the ,session 1980-81.(T lL X-4 to Y-5).
 

i,o Demand Factor:
 

in ocero ti anablL ccndition,vC e. kept
C'rtain tube,.clls 
ICqucst Cf v;0ter users. 

closed for a certain period in viuv, of th( 

vater of ccrtain tubcvells
Farmers v.,ec also reluctznt to use the 


due to the rcccns that it '.as brackish and hence not fit for
 
i.s.1.II44,48,93,100,116
rcIained
direct irrigation.Tubcvils 


for this vcry reason.closed ccnstantly mor or icss contin _cusly 


tr no demand during the ycar are 96591 hours

Total hours lost du,_ 


hours. (' bli A-4 to 1-5).
which is 9.05 of to tol 	avsi l:l 
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Watercourse Faults:
 

Total hours lost due to wvatercouxse fault %ork out to be
 

total available hours,It may
32076 hours which is about 2.89% of 

be added here that construction of link watercourses has improved 

the situation in most of the cases. (Tnblu X-4 to X-7).
 

Equipment Performance:
 

The equipment in this project was received from US!.I± and
 

was of different makes and varietiesPumps were of Byron Jacksor
 

wlerc Necwman English made,pancls,werc
USA madc,electric motor 


Lancashire English made and transformcr wezeno Yugollavia made.
 

This equipment remained exposc-d to open weather for about four 


installed in the ProjeCt.Thc
years before it vau sorted cut and 
was replaced with localequipment which was not found fit for use 

150 BJ pumps only
BECO pumps and Siemens Liotor Control etc.Out of 


73 were found suitable for use .fter necessary repair.It was b.cau,:c
 

in curtain cases.
of .,,this that vibration trouble %as observed 


case with the elcctric motor,which were even
Similar was the 


initially installed after ovcr havling.,
 

Pumps:
 

During the first two years of operation,spare parts of
 

Byron Jpckson wore ready available at ILilc 33 strores but after some
 

part of spare parts too exhausted and their procurcmtnt
time, that 


became a problem as they weyt not available in the local market
 

and a lot of foreign exchange wJ.s required for their import.
 

rue tJ trouble some performance of Byron Jackson pumps, as 

Tipton and Kalmbach inc. , The V,API1,, Consultantsalleged by l/s 


for Rcclam3tion Project recommended phased replacement of those
 

pumps withlocally manufactured KSB pumps etc. This replacement was
 

and then later on this
carriced out during 1969-70, 1970-71 


replacement was with held d'UL to shortage of funds. 

A detailed study was orrriL.d out about the performance of
 

BJ iumps after 1ec,1971 and it was 'found that rcplaoement of the
 

BJ pumps with KSB pumps ('as previously undertaken) by bI/s
 

was noither necessary nor economical.
Tipton and Kalmbach Inc) 


I was noted from the study that though ther@ was some
 

involve heavy expenditure which
increase in discharges,but it did 


had to be curtailed because practically no funds were available to
 

take up the modification on the lines as rccommended by Ms Tipton
 

same time it is not considered adviseable
and Kalmbach Inc. At the 

replace the entire bowl assembly,
from Technical point of view to 


which on one hand involved heavy expenditure and on the other hand
 

old pump assembly and discharge head wore scraped.
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Keeping in view the above position comparative study of 

head discharge curve of BJ single and BJ double stage pumps has 
be n made which reflects clearly that there is a rapid increase in 
discharge of bJ single pump vith increase in pumping levcl,but the 
discharge of BJ double stage is constant with working limits of 

purp. ng head presently in the project are-a. Therefore it was
 
decided that instead of replacing thut new bowl assembly qnd at
 
the 	same time carrying out the modification to change thL oil
 
pump to water lubricated pumps , the pumping set should remain 
in the same position and only one stage should be added to make 

the double stage and to rcpaqir/replace the worn out components 
and part.Later on the results were studied on tubewell N'o.1AN-67 
on 13.4.1972 after changing the BJ/1 stage to BJ/II stage and
 
found increase in thu dischprge of the well to be 36% which was
 
much appreciablL and also it was noted that:
 

i. It invclved leso expenditv.re.
 

ii. 	The old pumping set was reused only with little repair
 
and replacement.
 

iii. 	This modification could be carried in local market at
 
Sargod ha.
 

iv. 	The time fcr modification sas also much less.
 

Thus 	koeping in view the above results this proposal was
 
considered much more advantageous -s compared to LL/s Tipton rnd
 
Knlmbach Inc; proposal -n :bout all tae BJ/single stage have been
 

changed to BJ/doublE st,,ge. %,ll the tube,ells are now doublL stage
 
in our project and which -,re single stagE vill be changed to
 
dcublc stage vhen it wil be required.
 

Motors:
 

All motors are three phas6,hollow shaft vortizil type of
 
DLvmnn md' of 20,25 and 30 H.P. spnre motors are- available in
 
the store for immediate replFcement of burnt out or damaged motors
 
which are got rewind from the workshops of repute in local markct.
 

Laotor Controls:
 

The project is in operation since lng es such the components
 
of the motor controls arc dcetrorating day by day on account of
 
excessive wear and tenr,Ldnca shize control pannls at various
 
tubewells had gone out of order due to burning of single phasing, 

timing relay's and as - result several tubevells remained closed 
temporarily since no repl-cemunt vas nvailable in oux. stores.The 
replacement of the whole pnnncl requires a lot cf money which could 
not be met vith duu to shortage of funds and also that is not 
economical tc replace the whole panncl.Keeping in view the non
availability of sufficient funds Dnd emergent need and elso ccnsidecr.
 
ing eccnomical point of vicw,it was decided to replace the single
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discharge due to lowering
table conditions and reduction in 

To avoid this proble BJ single
of water table was unavoidable. 

stage pump were almost changed to double stage and decrease in
 

very much as compared to sin'lu stagedischarge was now reduced 
BJ pumps. 

Pump Problem:
 

types of pumps installed in li]ona
There are five different 

Unit as shown below:
 

K.S.B. pumps.
 

BJ double stage pumps.
 
BOO Jacuzzi single stage pump.
 

BIC0 Jacuzzi double stage pump,
 

installed in 
With numberous types of pumping equipment as 

for. 
tona Project,liaintenance and operation probloms are manifold 


obvious reason.In fact,it is the wrong selection of pumping
 

for the condition of tubewells,
cause
equipment which is zoot 

spare's for the various categori-s
building up adequate stock of 


pumps noted above had although its own difficulties yet
of 
 that wornhave been followed to ensure 
conc'ete procedure should 

pmps are replaced in time.In addition
 
parts and components of
out 


and tear of comIpbncnts the pumping equipmunt 
is
 

to normal wear 

all types of hazards.But in the presEnt
 

open and susceptible to 

seriously


study,only'an importment factor which 
effects more 


OSION"
 
the pumping equipment,is bcing mentioned 

,which is "CO 


a science in itself and
 . These phenomenon of corrosion is 

tubewell
 

commence immediately after the pump is lowered into the 


the pumps pulled out during the
 corrosion on
casing. iffect Pf 

to be very severe.Damage to
 

year under report,has been noticed 

corrosion is quite considerable
 pumping equipment on account of 


some
the tubewells and 

leading to reduction in discharge of 


of repairs.
time adding the cost 


Well Problems:
 

a problem which is the result of deterioration of
 
This is 


account of
 
tubewell strainer caused byclogging 

of slot.'s on 


and all typLs of corrosion.This problem,since
"Incrustation 
 not
related to the tubewells equipment is being 

not directly 
discussed in detail in this study.
 

the tubewells
 
This trouble can be dccreased by the blasting of 


whenever
 
in the any well in the project,
project,cnd decrease in discharge 

can be redaced 

on
required 
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phasing only. In 	sessidm 1973-74 the replacement of circuit 

breakers were arranged and installed on thebxeakers and air 

tubewells which operated satisfactorily.required No. of 

Every year on availability of funds the replacement of 
been cerried out inthe air breaker and circuit breaker has 

place of deteriorated motor controls since 1973-74, similarly
 

in the year 1979-80 the replacement of the circuit breakers rf 

the badly deteriorated motor controls has been carried out 

and replacement will be continued in the year 1980-81 according 
no. of motor 

to the availability of sufficient funds and also the 
controls deteriorated. 

Decrease in Discharge of Tubewell:
 

Total pumpage cappcity of the 138 tubewells at the time of 
was 456 cusecs. During,the session 1979-80final acceptance test 


the tubewells numbers 4lN-30,33,34,37,39,40,41,44,45,48,49,7?:80,
 
closed through out the year due to

83,84,94,100 and 	 116 remained 
waterno demand and watercourse defect etc.The designedbrackish 

pumping capacity 	of the remaihing 119 tubewell comes to 370.5
 
cusecs, which shows reduction
while the actual capacity is 333.40 


of discharge of 9.45 cusecs while during the previous year
 

the short was 12r 2 3 cusees in discharge as 77.26%.
 
in discharge of tubewells can be attributed to the
The decrease 


following factors.
 

1 Lowe/of water table. 
2. Pump problems. 
3. Vell problems. 

-Lov.eiing of Y1ater Table: 

a normal feature
Lowering of water table with time is 


is rather desired being the objective to be achieved for
which 

area.The reduction incontrol of waterlogging in the Project 

discharge on account of lovering of water table has thus no
 

remedy except that while selecting a pu,.ip this factor needs to 

be kept in view,so that within a reason±able limit,effect of
 

is not so muci that the pumip loss its

lowering of water table 

has been very
usefulness. Lowering of water table *.n LUona Proj,:ct 

in case of BJ (Byron JacKson) single stage pump,
much felt 

constant water table conditions. Fromwhich are designed only for 


the"IHead Discharge Characteristics Curve" of BJ single stage
 
of these pump reduces rapidly.

pump it was observed that discharge 
with increase in 	pumping level,even if all other operational
 

selected for install
conditions remained the same. Thus BJ pumps 

ation in Muona Project were unsuitable for the depressing water 
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the, start of the pxoj ,ct a total area of 103,986 acres' "::At 
}ii! iwas undler irrigation.Thc, cropping intensity w~s 99%,.Total, cropped 

ca, has increase toI 26 acre as a result of which the 

ii~!:project cropping intensity-has Veen. attained. 

.ISTRIBUTIONSV TR 

AThrevenue staff of theo'ona Projlct f1amed ,chakbandis 

a warabandis on 30 tubewlls in un-commanded area.For th oeand 
rehaining tuberells installd on outlets the decision for sanct

-ioning of chakbandis and warabandies was refe=rred to Divisional 

< Canal Off iceri:of th , Irrigation and Power Department. ThczG are a 
fw tubewlls he e consolidation of holaings has ben in 

p Togrss andeas such chakbandis could not be framed. 

and chakbaw wrabandis far the folloing tbevells 

rr Fild books 1-N13 3 ( i h, d 
on oChakbandie s w 	 Ai-137143118148 4 Nos. 

Iaxa bandies M'N-	136,1 35,14B,14l, 
47 133,137 and 143=8 Nos. 

<4 

CanalSince the start of operation of the project in 1965 there 

Swere many tubewells whrE link watercourse were constructed by 

the department.Lu to long use these watercourse have bec-c.n 
and idamagedthew aba some tubev olls where still nosimilarly 

,:., link watcrcourscs have bucn constructed. A number of the 
Zamindars for irregular:,compilaints 	 have been r(;ceivcd from the

esupply of water du to lck of link w1t0-rcourscs and thi 
Th construction of link wato)COUXSLSdeteriorated condition. 

was undertaking on tub[1w34lls Nos. MN-,i,-461,4-1 39,='1 Ns'-118, 

- i ,i18 Ide-146 nd Iv,-4-47L f 3r6,35ing 1ox,1 i 
irrigiation t for officitnt ofte pnrgmcnt(Tnblc1 X-).stat 
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OPhhiTION,;LSC0-LiULI S 
.... . .. Til. YE. 

NIonth cicnnirl ,ia 
(6 ;,., to 6 

7/80 7.7.80 to 14.7.80 
21.7.80 to 28.7.80 

8/80 28.7.80 tc 4.8.80 
11.8.80 to 25.8.80 

9/80 1.9.80 to 15.9.80 

22,9.0 t,) 29.9.F.0 

10/80 6.10.80 tc 2'.10.80 

11/30 3.11.80 to 24.11,80 

12/so 1.12.80 tc 15.12.80 
22.12.80 to 29.12.80 

1/81 5.1.81 to 26,1.81 

2/81 2.2,81 to 23.2.81 

3/81 2.3.81 to 9.3.81 
16.3.81 -o 30.3.81 

4/81 6.4.81 to 27.4.81 

5/81 4.5.81 to 18. 5.81 
25.5.81 tc 1.6.81 

6/81 8.6.81 to 29. 6.81 

01 TUBE! ELLS CF ILO1,, 
1.988FORo-... 

NIoL P cnnil ir.a 
(6 iV t,t.L) 6 

7.7.80 to 14.7.80 
21.7.80 to 28.7.80 

28.7.80 to 4.8.80 
11.8.80 to 25.8.80 

1.9.80 to 15.9.830 

22,9.80 to 29.9.80 

6.10.50 to 27.10.80 

3.11.80 to 24.11.00 

1.12.80 to 15.12.60 
22.12.80 to 29.12.80 

5.1.,,1 to 26.1.81 

2.2.81 to 23.2.81 

2.3.81 to 9.3.81 
16.3.81 to 30.3.81 

6.4.81 to 27.4.81 

4.5.81 to 18.5.81 
25.5.81 to 1.6.81 

8.6.81 to 29.6.81 

Ul±IT 

Un-commandcd L~oa 
(c A. t.)to 6 A. i 

7.7.80to 28.7.80 

28.7.80 to 4.8.80 
11.8.80 to 25.8.80 
1.9.80 to 20.9.80 

6.10.80 to 27.10.80 

3.11.80 to 24.11.80 

1.12.80 to 15.12.80 
22.12.80 tc 29.12.,80 

5.1.81 to 26.1.81 

2.2.81 to 23.2.81 

2.3.81 to30.3.81 

6.4.81 to 27.4.81 

4.5.81 to 18.5.81 
25.5.81 to 1.6.81 

8.6.81 to 29. 6.81 
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TABLE :X-I
 
YE±,EkISE PULI,,GP;G IiRCbiT,,Gh UTInIJ,.T[I: OO' ClN UliIT
 

24 LOU',,.ILY IORKIG 

Period PumpagL IorC. fitt PLrcLntagc utilizrtion 

October,1965 to June 1966 A3736.00 39.68 

July,1966 to Jun,1967 120027.00 37.54
 

July,1967 to Junc,1968 138231.00 43.11
 

July,1968 to Jane,1969 204127.00 63.84
 

July,1969 to June,1970 215107.00 67.28
 

July,1970 to Junc,1971 20'7531.00 64.91 

July,1971 to Junc,1972 143158.00 44.65 

July,1972 to June,1973 117576 .00 36.77 
21st Junc,1973 to 20th Junc,1974 122245.00 39.92 

21st June,1974 to 20th Junc,1975 134583.43 48.21 

21st Junc,1975 to 20th Junc,1976 111708.44 40.66 

21st Junc,1976 to 16th JunL,1977 126185.72 47.18 

16th JunE,1977 tc 15th Jun ,1978 113934.77 41.91 

16th Junc,1978 tc 15th Junu,1979 117037.35 48.91 

16th Juno,1979 to 15th Junc ,1980 12 207.25 50.87 

16th Jun,1980 to 15th JunL,1981 112108.97 45.32 
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T.. IL :-2 I;VLi.GE LV IL.,BLE AND iCTUL PUIiPLG UTILIZTION L2' 

(24 HUU'riS I ORKING HOUtRS) 

P-iod Pi  lablc pur ag Cr- fct. 
PLrcnn- !,'cn-FcXt.- Un-comm-

ir 1 nnial andcd 
are. 

Actual Pmpc f.cxcfcct 
P(rcnn- cn- Un-comm-

i'l pere- andod 
IaCarca. nnial area. 

Prcntfc 
Poocnn-

utilizati;on 
i!on-Pa- Un-ccm
renninl mnnded 

area. arca. 

16.6.80 to 15.7.80 10110.80 4564.20 5929.20 2929.20 1167.13 2263.03 28.97 25.57 38.15 

16.7.80 to 15.6.80 10447.62 4716.34 6126.84 2819.74 1611.97 2216.95 26.98 34.17 36.18 

16.8.80 to 15.9.80 10447.62 4716.34 6126.84 4048.61 1917.72 2963.00 38.75 40.66 48.36 

16.9.80 to 15.10.80 10110.60 4564.20 5929.20 4575.39 1760.35 3137.19 45.25 38.56 52.91 

16.10.80 to 15,11.80 10447.62 4716.34 6126.84 5955.32 2557.63 3940.69 57.00 54.22 64.31 

i6.11.80 to 15.12.80 10110.60 4564.20 5929.20 4791.51 2991.76 3360.4 ; 39 65.54 56.67 

16.12.80 to 15.1.81 10447.62 4716.34 6126.84 3014.52 1889.96 2033.15 2A.85 40.07 33.18 

0 
16.1.81 to 15.2.81 104z7.62 4716.34 6126.84 3834.55 2254.54 2702.23 35.70 47.80 40.10 

16.2.81 to 15.3.81 9436.56 4259.92 5533.92 4854.49 2195.05 2935.73 51.44 51.52 53.04 

16.3.81 to 15.4.81 10447.62 4716.34 6126.84 3979.84 2166.73 2485.35 38.09 45.94 40.56 

16.4.81 to 15.5.81 10110.60 4564.20 5929.20 5833.54 2419.70 3510.52 57.69 53.01 59.20 

16.5.81 te 1.6.81 10447.62 4716.34 6126.84 5516.10 2224.67 3259.72 52.79 47.16 53.05 

Total: 123012.30 55531.10 72138.60 52152.81 25162.21 34799.00 42.49 

verage. 42.49 45.35 38.30 

Grand Total: (. 25068 ) ( 1121114.02 -- ) 



TABLE:X-3 UTILI2,,TIOV 01' tOUhS 11,12
24 HOURS L .ILY YO.!k!hG 

VlhIOUS i)URING 1980-81 
11i UNqIT TUBLVELLS 

Period 
hours. 

hVuilableI'unning 
hours 

Tot,)l lost 
hours dur-
ing xest 

hours. 

Tctral 
per-
centgc 

hours, 

lcc. 
frultz 

Liech. 
fault 

VIC 
cnults 

i4o 
derncnd 

Rest 

hrs. 
inclu

ding 
opCrrt
ionrl 

schedule 

-

16.6.80 to 15.7.80 

16.7.80 to 15.8.S0 

16.P.80 to 15.9.80 

16.9.80 to I5.10.20 

1 16.10.80 to 15.11.80 

16.11.P0 to 15.12.80 

1-.12,81 to 15.1.81 

16.i.81 to 15.2.81 

16.7.81 to 15.3.81 

16.3.81 to 15.4.81 

16.4.81 to 15.5.81 
16.5.81 to 16.,C.81 

86400 

69280 

86400 

89280 

86400 

89280 

86400 

89280 

89280 

806z0 

89280 
89280 

26689 

28286 

39734 

37404 

39734 

51556 

47327 

29184 

36778 

41762 

36597 
46 25 

54702 

60994 

6666 

51876 

46666 

37724 

39073 

C0096 

52502 

38878 

52683 
43055 

69.10 

68.32 

5 .01 

58.10 

54.01 

42r25 

45.22 

67.31 

58.80 

L,8.21 

59.01 
4E.22 

7.03 

5.89 

6.13 

7. 28 

'.13 

4.5 

74 

3.88 

2.63 

2.06 

4.83 
6.56 

.82 

3.00 

5.90 

6.57 

5.90 

.65 

5.08 

4.67 

4.79 

3.38 

7.02 
p.98 

6.10 

2.46 

1.88 

2.25 

1.8 

1.04 

3.83 

2.88 

5.74 

2.50 

2.93 
1.23 

26.72 

16.03 

3.43 

12.72 

3.43 

3.13 

10.97 

6.05 

10.36 

3.33 

10.20 
2.26 

19.43 

40.94 

36.67 

29.28 

36.37 

28.91 

18.60 

49.62 

35.28 

36.94 

31.03 
35.19 

Tot:l: 
,vcr ge: 

1051200 461285 584915 

56.04 5.30 5.31 2.89 9.05 33.48 



TLBLE:X-4 Ia0i'ThLY .V,.ILBLi, ,UTUt.L PULP-(I.Ui IL.. TI0Hi OF 

0 ', UI'IT TLIBE \ rLLS i UtIi, 1980-81 

Pcricd ;v::Iitbli LctLl 1 pumrpogc Pcrccnt:p 
punipat in in -c r, f',. t. Util isrticn 

16.6.80 to 15.7.60 20004.00 6359.36 31.79 

16.7.80 to 15.8.80 2,)670.8O 6648.6C 32.16 

16.8.80 to 15.').80 20670.90 8929.23 43.20 

16.9.80 to 15.10.80 20004.00 9472.93 47.35 

16.10.80 to 15.11.80 20670.80 12453.65 60.25 

16.11,80 to 15,12.8S0 20604.00 11143.72 54.09 

16.12.80 to 15.1.81 21290.80 6937.63 32.59 

16.1.81 to 15.2.81 21290.80 8791.32 41.29 

16.2.81 to 15.3.81 19230.40 99P5.27 51.92 

16.3.81 to 15.4.81 21290.80 P631.95 40.54 

16.4.81 to 15.5.81 20(04.00 11763.76 57.09 

16.5.81 tc 15.6.81 21290.80 10991.49 51.63 

Tot 1: 247622 .00 112108.97 543.90 

,,vLc-,S. 206335.16 9342.41 45.32 
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TLBLE:X-5 I.ORKIiG0 HOUI-J LItTU t TC V.h1OUL FLULTE 
(24 HOUL"J L.ILY .Oh 1i1G) 

• ~ ~~ ~ •~ • •.•~ ~ ••.~•. • - -. - . . . -. • .• • . *, • • • 

p r i o d Voxking houi,' loct duL' to vrious V.oxking
i~ul ts }lours 

ilcC. icc-. , tr
frults f .ults. d ,r-nd co cLrc 

*- uIts f .cLltc 

16.6.80 to 15.7.80 6074 8,90 230F,; 5271 26698 

16.7.80 to 15.8.80 5265 279 1,c 7 21!89 2c'2e6 

16.8.80 to 15.9.80 6496 5e,74 11358 2('06 37404 

16.9.80 to 15. 10. 80 5292 5106 2962 1C0 39734 

16.10.80 to 15.11.80 4038 419 -79 929 51562 

16.11.80 to 15.12.80 5825 ,i388 911 3309 47327 

16.12.60 to 15. 1.81 3466 4168 5E5 8 29184AC.5 


16.1.81 to 15.2.81 2350 4280 9251 5128 36778 

16.2.81 to 15.3.81 16 1 2725 2688 2016 417(2 

16.3.81 to 15. 4.81 4311 62(6 9105 2613 89260 

16.4.81 to 15.'.81 8492 5347 4134 3325 49375 

16.5.81 to I,.6.81 5859 2665 2018 1102 4622 

Total: 59131 561 36 96591 32076 523(09 
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TABLE X-6 

VWRIOUS FAULTS IiI LiONj, UNIT TUBFEtLLS FOR 
THE YER 1980-81 

24 HOUFES L ,ILY VORhING 

P 'iod V.axicu~s" faults duc to 
....td No Pe- hours including 

miend• includ- rcst hours 

c ic9l CcuTSe ing Op- & Oporat

f -ltso fau3ts. feult, eirtio- ionnl 

nol Schcdule. 

schcd ule 

16.6.8(: to 1U. 7 , 80 4°42 10, r9 884 27.07 19.99 71.21 

16,7.80 to 1568;81 3.06 3.34 2,85 17.93 35.04 62.22 

16.M80 '.to 15,..80 5.57 7 9u 2.77 14.68 30.62 61.54 

16.9.80 to 15.10,80 3.76 5,53 1,39 2.73 41.31 54.72 

16.10.80 to 15.11.80 3.61 5.46 0,5C 2.77 33.66 46.00 

16.11.80 -o 15.12.80 4.91 5,44 4.94 17.90 19.19 52.38 

16.12.80 to 15,1.81 3.12 3.61 5,53 7.09 50.48 70.73 

16,1.81 to 15,2,81 2.55 5.96 7,65 12.28 35.14 63.58 

16.2o81 to 15,3^81 2,48 3.44 2.9C 3.95 36.31 49.14 

16,3.81 to 15,4,81 4.11 7.81 3.39 12.48 33.60 61.39 

16,4.81 to 15.5,81 7.09 6.1 j 4,73 4.9z, 18.39 42.1LI 

16.5.81 to 15,6.81 6.24 2.76 0.99 2.23 34.42 46.64 

Average, 4.31 5.68 3.87 10.57 32.34 56.81 
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TABLE X-7 

VRIOUS FPULTS fN L',N 4, UNIT TUBES ELLS FOR 1900-81 

24 HOULS ",,ILY 'ORIII( 1 E'IDUN-COI L:U, 

Period Various iults i1o Ocmi~nd Rest hours Total loss
u..to .......... including es including 
lcct- :ic h- ,atc-r- Opcritional Ecst hcurse 

xic!'l -ni- course schedule. & Op~rx ticnal 
f -ults c!l Ults sche-duc. 

f'-ults 

16.6.80 to 15.7.30 15. 5s 5.81 4.82 25. 08 19.99 74.28 

16.7.80 to 15.8.80 11.47 2.79 0.8 1o.62 40.19 65.95 

16.8.e0 to 15.9.80 9.95 3.32 2.70 13.38 31.09 60.44 

16.9.80 to 15.10.60 6.63 8.09 0.38 6.11 41.86 63.07 

16.10.80 to 15.11.80 4.05 4.19 0.01 1.92 34.69 44.86
 

16.11.80 to 15.12.80 9.70 3.96 0.22 4.01 17.02 34.91 

16,12.80 to 15.1.81 3.90 2.91 - 1.55 52.04 60,40 

16.1.81 to 15.2.81 1.50 3.97 4.16 7.21 35.31 52,15 

16.2.81 to 15.3.81 1.13 5.05 2.31 2.99 37.66 4414
 

16.3.81 to 15.4.81 1.44 6.95 2.23 9.93 33.76 54.36 

16.4.81 to 15.5.81 10.66 5.96 2.98 2.87 18.39 47.86
 

16.5.81 to 15.6.81 6.58 4.72 0.95 5#35 12 56.52 

,vcage. 6.68 5.06 1.80 8.17 33.16 55.32
 

-0 - 9 .6 - 0I W. O. O - . - .6 -. -. -0 - 0 -0 O.-* -* -. -. -. -. -. -. O-. - . -. 
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T BLE:A-8
 

A-LINK V,,T1. CCU).SS C0L YRUCTiL [I I.,iL. LiIT 

LURI!G 1968-70 

Type of Link ,ant~r-	 homrks.
Tubevll 	 Length f 
Link cr UXsus.Nc. 

wvtOrc, ul
sos ft....
 

MIN -15 575 Brick lined Ccnstruct-d in 1969 

,N-30 1060 

iN-33 1100 

IuN-40 24m0 K.cha. L,in-i un d,,nc in 1970 

Illi-56 900 Brick linud. Ccnstructid in 1969 

lAI -69 3050 klach. CCnstructud P.:ccq in 1971. 

LN,-70 3200 Pnt kr'cho md 

Brick linud. 
mirt C,nstyuctcd 

C(nstruclCd 
in 

in 
1969. 
1969. 

iUN-81 1630 Pipe link c/Ccurso.Constructd in 1969 

IiN-82 1310 Brick lind. it 

bllN- 1460 

DIN-123 2000 

DAN-124 2240 K-cha Line in 1970 

liN-129 2650 Brick line. Constructed in 1969 

B-JLiK V',,,TER CCURSES CONSTRUCTEL 114 L014 PROJECT
 
i2URIiG 1970-71
 

354n Pert kncha. Com!)ictod.
IAN-14 

11
Port pacca 


4400 Kacha. 

3050 Part kacha 

IdN-66 

Iv-N -69 
part pacca.
 

tl
Pv oca
1450
IviN-74 

Pacc,.
3000
!AN-I 04 


"
 
Pqoca.
2150
0iN-113 

it
Part paccr.
3100
N-114 


1900 
 Pa oa.
IN-115 
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TBL :X-8(C ontd ) 
LINK CHLL'il] L fL' LIMK XIiT I C(UIkSBE 

1974-75 

T/wcll io. Length of 
Linkv,,rtcjcoujsc((t) 

Lcnryth of 
Link vratcr-

chonnu2l ft) 

Typt of 
link v:,-tc2x
coursc b,
chfnnci 

Remarks 
, 

l -123, 0 
- Poccn

.1 
Corplctcd 
. 

:14 -13 100 
ILiA -20R1 120 " Ii 

ia-20L 90 " 

Ei-20 3"6 

l,i, -21 340 36 
Ij-123E 70 

,hi:;'123 
lia -57 

80 140 
140 11 

, 12,;R 90 " 
557 100 

1Z75-7 6 

Li1-I16 200 - Rcct.Angulr
It 

it 
t 

l,ih-3 
ii-96 

400 
50 

r 
50 

,1 
I 

'! 
1 

iU- 126 500 " If if 
ia- 127 150 it it 

- CiE, 300 
6 1500 

1976-77 
It II 

lil'l- 56 
MIN -55 

1100 
600 "I 

t 
It 

I1.-54
L'IN-76 

200 
200" tt 

LiN- 54 1,ccudt 25 

197.7.-78 

Lh -129 2520 - ,, ,, 

1viN-1 40 

Cont 'd... 
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--------

TABLE:X-8 (Cont'd) 

C- LIfK V:,T.R CUhL- Cui"ThJCTL, 11,i L0O1lj, UNIT 
iUiRIQ 1972-73 

'lh- 111 450 Puccf: Cor.plc ted 
IaN 5 11 

L.N-81 570
 
Ii -2 8 380
 

.C0, Jh~l 1ii.:bi'A PROJECTL-LIi'KK ,LTL 

Ji-'J . 1973-741 

T/v cll bo. v1;, f link of link k "
 
(cco. Cr(..........


L(angth Typc.r 

INi - 230 9L1ccp 1,. tCd14 11 I 

I'I-22 1300 11
ii4 -77 2 50 

bl' -10O0 2a 

1.11 - 110 106 
I,I1'ii - 111 76 

I,
LAi-112 350 


ii-1 27 30
 
Lii-128 230
 

,
Ilq-1 30 150 

i!A-- 131 87
 

.
hIN-1 32 133 

ii',i - 138 410 ,
 

bili -144 470
 

I.IiL)LBS 
BUT hLQUTIhiJ'i-e .T FkC'0,L.TURUUTIOI1 • 

E- LIUK W,ThRCOUFSL COiT..UCTL BY 

eeeee-~------------------------------(,--o~~~~~o 

iiisch, r c of pproxi.tc length 
io. Tubcvcll ef w,: tcrco LSC (ft)T/v;cll Link v.r.tcxcouxseDischarge 


1vip;-21 4.00 1.20 COo 
1 3co4.00
li -22 4.00 
1500
2.47MP-39 3.00 32001.852.50I:hi'-41 5001.23iiN-46 3.50 

500
li -77 3.00 1.59 

17001.93Ild' 128 4.00 
1500
3. 00ILiN,37 3.50 1002.751.1.14-129 3.50 

1901.75; -i-130 3.50 
1501.87bi-130 L 3.50 

,1,1,-132 3.50 
Cont 'd.... 
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TABLE :X-8(Cont 'd) 

1 2 3 - - - 4- - -

200 

1.978-79 

. ,cb. lnguli I Completcd 

i,,h- 130 
I,4-115 
hJJ-! 39 
Lm-115 
hii,-120 
1 - 5 
-53 

200 
400 
350 

170C 
4,50 
3 0 
350 

-
-
-
-
" 

it 
Pacnc r 
pipc lincd 
ycrtic-i 

i 
.t 

i 

1979-80 

i< 4 7B 

1-137 
lil124 
1n -128 
lil-59 

11-12 3 
I 1 -97L 

-14 5 
ldl - 113 

-10200 
4 

coo 

700 
500 
450 
150 

1 500 
220 
400 
250 

070 

30 

-I 
". 
" 
100 
-. 
-
-. 
-

-

lAc c t.Ingu 1r 

H 

i 

. 

19)80-81 

i.l -47L 

IN -148R 
l,-1 48L 
Ii' -7 3 
-21R 

ILi; -118L 
-139 

450 

500 
500 

2000 
143 
400 
450 

32 

21 

-

113 
50 

I 

, 
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ShLHPUT UlIT-I 

3 to 7 miles in vidth
Shahpur Unit-I is 	 a narrox, strip ncarly 

marking its >orthrfn bound:.ry
in lun ,th vith livur Jhulumand 30 milts Projuct

on east. It vas t;,ka-n over by Lona 
and Lelkv;al Tovn its 

,Cij/ Co ~stitcti~n in Fubruary,19 7 9 . 
Director from Sargodha 

s Ilos Op,.rator quarters
of 161 1.o!. tu1,'.',l v.ith 13,

It consis-ts 
in such a '.'ay that on 

Op~atlor quarturs hav btrn constriucted 	 is onlyThu 	 loct d ithin il milu''s radious th,.Yr
thu tvo io. tub ,v..li 

ior :.o. tuluv." lls. on 1,o. oualtur constru ted t,. o 

h ,UIP1 .AiAT 	 .bL I cl-il.L u , .C-Wv. i 

Unit-I is mostly locally
Thu .quipr.,nt install, d in tht. Shahpur 

diff~runti-,otoc-. and control pnnnuls of
v.ith th, 	pumpsmanufactured 


makus.
 
of tub v,ll pumps and mctors is
 

Thu dutgil of (Jifflcrlt typ, s 


give~n bulcv::
 

L. Typu of 'Tub,,1s: 

havc bucn used
turbirc Ind cuntrifural pumaS

In thiis unit bot'-
usd in shallow tubV'Llls pur.ps hav b,.n

in tLu tubu\.ll.Cuntrifugal 
pumps havu b,-n in.stalld or.\,hil, tLirbin.lS3 capacity 	 bor, hol.s forwith biggcr capacity tutu .l-S. "h., d~pth ofcomparatiV~ly 


for 1.0 	 ond 1.5 cusuc
vull vari, firt 100-Ib f._ t

cuntrifugal pump 
,o 1.0 CLISLc vlls an avuraCt 1 xn'.th of 

V;.ull rcsp ctivly.cap-c)ity 
for cusLc capacity w'llS ?0 

60 fu- t of C' diam-tur ftr ii nd 1.5 
U O. ThU 	 lur, th of thc Suction 

b" d iam,.t-ri straimr hme 1 .,fuut of 
brsis of spucific 	drav-dovn of 10 

onpip, h , 	bs'n dutrlrij d LI 
at
f~ut pur 	 cusuc 8nA ',vth tc .t t:Alu 15 fuut. 

varius 175-210 fuutboru holu from
Ior turbinu pump ,.ll tl 

for 2 and 3 cuscc 	 capacity uells rusp ctivul/. ]or 2.0 cusc wlls
 

of 100 fuut of 6i dia strain,.r and for 3 csuc
 
an aVCLrau lKn-th 

bcen used.of "1 ji3,Latur straircr has 
capacity ulls 120 fGut 

lov price 	useful lift span and 
In vicv: of coripositivily 

mild Stuul 
undurgo sucondary 	 duvwlopmrnt opuration

strength 	 to 


havc buun usud.
strainur 

B) Typo of pumps:
 

and havu boon used in this
 
Pumps of 	diffcromt typus makus 

being gjiven bulov.:
unit which arc 

i. PECO
 

ii. K.S.B.
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C) Typ, of i.otors:
 

and maku vith thc horsc poe varying
iLotors of diffuront 


buun uscd vhich arc givur bclow:
30 havtw
from 10 to 


i. :LCC
 

D) Typ(, of l.otor Controls:
 

used in this schomo are all of Si(.mLns
TIL.. rotor controls 

Pakiston madL. 

,,11 tu. ,acniniry lik, pumps,motor5 and control pannuls 
is eaisly

arc of indiginous m.Ak ,nd rpaii-/rplaCI-t,:nt 
as rapidasll

local rmarkut v hich is ,con.)Pical as 
availaibl, in thu 

and no typical type
for carry out. ,11 tiachin-iy is p ',)tring v.-ll 


rotor controls.
of d~f~ct ir. notic(-d in th. pompf: ,;:ctors and 

V LTL, i,I iSiT-.ILUTIOi; 

Th, v,.w.nuu staff is v;orkirq: for collt ction of data and
 

framing. ctakbjndi .s and warah'rdoi.s Icr thu area to b(, 
bin.,
c 1hbndis 3nd varabandis aru

scrved by tl tcb.v.ls. 


;hicl ar( th. sourc, of
takCn up for only thou., tu ullr 

irrigation suppli, s to tht uncorc:.anrdcd or: and-r. du. to limit. d 
vith canal supply hav,, buun 

staff constraints thu ruriairini7 onus 
issuus 

lft for thl- irrigation and Po,..,r £upartr.,nt to sttlu thu 

involvd. 

Chakband is irarud
 
Ttibuvll j:os. hi-:P-2,;, , 150,231; ,77,7.3,, 16,139
 

lit 12 i..os,1.,0,17,27 and 

146

Varaband is ,nnouncd: 

Inos.Sii-'.17,98,97,103,137/,lI71 10=7 

5&os.Fiuld Books Complitud: ShP-70,12,I113,11l,50&1
5 1 = 6 

Ii'hS
LIiNK ',,'T,TURCUSi S £IST&IBUTIOi Sk LTf1, 

Th. distribution syr:tr con;i.,.ting of v.,atur chann ls,kutcha 

pucca link watc.r cours,.s ,n,J dischprgu boxe s v.crc constructud
and 
by thL Sargodha SC,.FP Construction Circlu.,',ftr finalization of 

in thk distribution systun hqd to
chakbandis somu modification 

and link waturmodification structurusbu carrid out and so ,,om 
of consid-xa bluoruas,losscouls(,s vcur oonstructud.In sandy 

of v.at, r was occurin, and cc to avoid this pucca less
quantity 

link vat xcourus-s v.cru con!,tructud. Tht. tubuvulls v'hccYr thu.sc
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and wat.I COU.SuSof distribution workand constructionmodifications 

have bucn cairicJ out aru mntionjud b(..ow:
 

.1 tail of tubhvll ios: Si-P-12,123,55,81,27,5,,122,25 and 
26=10 1 os. 

1'ccruasu in fis-hargt of Tubtv.tlls:
 

at thu timu. of filnal
of 161 ios. tubcvi-llsTnft actual capacity 

cs a,,in't thu dusignud dischar'accpte11cu tst v~OS 267.50 cu.: 
yc'r th actual dischargs of 

of 25,.50 cusucs. rLuring this 
shows

and found to bU 263.80 cusLcs which
measurudtubu,.-vlls ,iu 

of 0.014'- ovr th, diJrcharg. of tubcwulls obsyrvwd at 
a reduction in dischargu

Th, insi -nifioant ruduction 
final ob,,uvanc,- tt.st. 


to th following factors.
 
can bc attributud 

Tallt:i)LolEring of 'i:at,.i 

ht; water tablt 
Iiuu to thEu continuous running of tubvlls 

opuration of
10' sinc,. th. start of 

has b.n lovwurd from 2' to 


tubuv (wulls.
 

g of E.achincry:
ii) VWaring-and TL.ari 


tht tubuwulls the wcaring

EuL to th( continuous running of 

toll and theruby the 
and tcaring of th, puryips has ta!kun its 

has occuirxd.
rduction in discharg 


Lowcring of %:ater Tabl.
 

tubuvulls,thc watur table in
 
BLfor, thL installation of thu 


was within 5 fuut.low with thu
 of this schcmn
most of thu aruas 


opt ration of tubcux.lls considcrablu 
lovuring of watur tablu
 

badly watrlogged lands have
 
vith tht rusult th,:t
has occurred 


bcun brought into cultivation.
 

wellsvat-x 1,.vl s in ruoruscntativc
L comparison of 3tatic 

and obscrvud during the 
final acceptance tust
the tirr.,u oftakun at 

Food rosults achiuvud towards
thu 

year givs good indication of 


of watrloggingof radicationmajor objtctiwv
thu attainmunt of 

v.atr tablt.
 

and salinity by lowring of 
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Static v;ot-2 iIuasuTLdSr.o. T/wcll 14o. 

Of in 1980 L'ucCuasc inlcvw.l tiIL 

in ft. LcVL.1
installation i" 

1979 in ft.
 

17.10 5.10
12.00
1. SHP-3 

25
14.50
10.252. SEiP-23 

9.15
12.403.253. SHP-28 
3.60
15.85
12.25
4. SHP-50 
6.70
15.10
8.405. SHP-56 

13.00 5.25

6. SHp-80 7.75 


3.00 14.20 11.207. ,I:P-92 
v.I0
13.90
6.80
8. S11P-117 
2.40
11.90
9.50
9. ShP-139 


9.25 12.A0 3.55
 
10. SP-1 54 


TUB.LhL PE10O1E ji1Ch
 

0L161 los. tubi\ Llls in Shahpur Unit-I which hav,
Thu arc 


Datially dup-ndunt upon thL pjOjLCto
been opuxating fully 

of thL
 crop W,t- r ruquircrnnts. Some utilization to mut vith 
and l.ctri i. 

rmain d closud t~mpoxrarilY dLu, to no dcmand
tubV:llr5 

fault £.io singlc bozc has davragCd during thu y5ar.
cal ox michanicoal 

TUDIVELL UTILi.L.TIOIH 

all tho possible
L'uring thb. priod July,1980 to Junc,1981 

run tubc.vkllS
takLn and fforts 'crc madc to thL 

MasurLS weeu in 
of th highut possible perccntage utilization 

for attainmunt 
of vatux fox achiving th,, 

ordox to piovid ndcq'u~t,i supply 


maximum cropping irtensity. Iv~NLIO[fC pcrccntau-f utilization
 

is .5.35/ v hich is I,,.65% ls
 
ovcr rholuwoxkod out thu ysr 

percentage utilization.than tho proj, ctd 

thu puriod varius 
Th, pxcuntag( utilistion during 

avuragL pcrcLntage2r hour, basis. Thm 
from 37.16A to '76.95 on 
ar,_q was 55.505e ar in thL non

utilization in uncocirandud th,Thus actual avcragc pumpagL in 
waspuxrnnial arca 45. 0%. 

axi,:a was 7132 acxu it. against tho avcrDgu availablc 
non-pcrunnial arLas actual
in uncommandudft. Simil~rl pumpagc of 15A42 acrc Of
pumpagc

was 236.0 acru ft.against availablc 
average pumpagc 

426 acrc ft.
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alu attachud.tqblusThL following 

pumP atilization (T, blu X-9)
1.Ycarwisu 

actual pumpagc2.L-onthly available -nd 


utilization. (T.blu A-10).
 

n6 actual pumpage
3.11onthly availabl 


utilization in ion-p~i nnial and
 

A-11).
un-comrmano-d ar<'s.(Thblu 
aru mLntionutilizationlow pcicuntaguThu IaSon for th, 

cd bwlow: 

VIOHJIh-C HOUR: 

of actual op, ration of tub'- ullS on thu basis 
Cn th, basis 

Vura puICLntrigoto 15.(.E1 L' 
of 2'r hours daily working from 1 E.,80 

of totl hourS lot du, to v,-.IioLW fulv ind osuru duc to 
duc

dctoil working hours lose
0. 2 0. , of

sch-dUlL isopur-tion,l against thu availablu 
to diffure nt rTuasons an(d pXccntag,. lost 

in shapu of tablu '-12to i-16. 
working hours thc 

BLECTEIC1 L FJLT 

is 5.30'/c
lost out of 1410,,60 hours, vhich

74995 hours 
basis of 24 hours.on thLhours availabluof thc total working 

on account of transfoYmZ1/
Thu dttail of thc tub(.\llc clo,-Ld 


',ith rulutiv. puriod.

is givcn beloweliotric fault 


ly 
 _11...co..d_No. of tubSr1 lo. onth 

371. 7/80 
12
2. c/80 

20


3. 9/80 
16

4. 0/80 
45. 11/80 
46. 12/80 
47. 1/81 
38. 2/81 
4


9. 3/81 
 610. 4/81 
511. 5/81 

512. 6/81 
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CLOST'1
 NO ~L''Ji.LL 


j 1Po.of tubui lls in op,-rxtahbl cordition wvrc kcpt closcd 
for certain p, iods in vi-v of th r, qukist of ttc shn. holdurs duc 
,o brackish vatr. 

Total hours lost duI to this roason was 167963 out of 1'.104C0 
working hours v.hich is 11.8%, of thL totnl '.orking hours. 

i, scparfl tL uctoil for tL)L hou.rs lost du,- to no-dtrnnd in 
pcxr-nnial ,non-p-rTnni:,l .:rnd L acl is attachd hrvithunCCmnd r

Tayble X-12 to 1-16. 

LOLS L[JL TO Ri]l.1 !iO!]i,,5 

Lcst hours fi:.,.d due. to fluctuation of voltage in pcak load 
hours from 1700 hours to 2100 hours and to givc prope.r r-st to thL. 
mac hint.ry. 

LOSLEL LUL- TO hiuCi,,, _T10i F.JLT 

L nur.,b r of tUbt-vlls" .hich h1evc b,, n closc(d fally foy th,
inonth or prtinllV u,- to non-avilbility of prop r distribution 
systMSU such 9-ns Tutlla in1 bifurcation structur1, link .at r 

courscs, non -sch,.duling of chLk b:rndis ctc. In thL p riod rcportcd 
about 59174 hours ; 'clc io!t d.u to this r,9ason which is ,.19% of 
tht. total hours,tht dctnil of which is shov.rw in th Thblc, x-1 2 to 
X.-1 6. 

LGSSES -LUi- TO .,CI, IC.L 1].JXTS 

i.number nf tuh.vlls rcr.aincd closcd partially duL to tho
 
michanicol faults a ~ntior<d b-lov.,:
 

1. Pumo dcfcct.
 
2S.i.otor defect.
 
3. Starter d(ftct. 

I:ajor rLp:,.ir is to b- cnrnicd out from th local mark, t
 
at Saxgodha vhich tk.s )sorn tim.Thus th total hours lost
 
during th p~ricd d~u to m(chmnical i;rults nrc a1769 hours out of
 
1410460 hours %.hich is 5.78L. S-par:tc; detail for th losss in
 
pcrcnnial ,non-pL rcnnial rnm uncommandcd aras orc shown in the
 
Table X-12 to X-16 .
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IC SIIAHPUE UIIT-I
OPT-ELATI!iiAL 8ChiLULL 01 TUBL\ ILLS 

01,'A POJhCT 10 IOGihi YLt:,h 1980-81 

6 L. to- 6 A .. )......Uncomandd ATa- ial i '.to(6 1J! to C:7,,..).... . (k:,[
.onton-p
i~~onth 


7.7.80 to 28.7.80
7.7.80 to 1,1.7.80 and
July 

21.7.80 to 28.7.C0
 

and 28.7.80 to 4.8.80 and
 
28.7.80 to 4.8.80August 
 11.8.80 to 25.8.8011.8.80 to 25.8.60 


1.9.10 to 29.9.80
 
Septemb-r 1.9.80 to 15.,.0 and 
,-,2... 0 to 299960 

6.10.80 to 27.10.80
6.10.80 to 27.10.[0
October 


3.11.80 to 24.11.80
3.11.80 to 24.11.80
NovembcT 

15.12.80 and
1.12.80 to 


1.12.E.0 to 15.12.80 and 

Peccr,bC, 22.12.80 to 31.12.80
22.12.80 to 31,12.00 


1.1.81 to 26.1.81
1.1.81 to ,26.1.01
January 


I,"bmuary 2.2.81 to 23.2-.01 to 23.2.812.2.81 

Iiarch 2.3.81 to 9.3.81 and 2.3.81 to 30.3.81 

16. .81 to 30.3.81 

April 6.4.81 to £(.L.B1 6.4.81 to 27.4.81 

4.5.81 to 18.5.81 and
 
4.5.81 to 1r.5.81 ind


Lay 
2 5.5.81to 1.6.81.
 

25.5.81 to I.(.81 


C'.6.81 to 29.C.81
8.6.81 to 29.6.81
June 

. . 

. ** ..• . 
*0 * 

PEICGhi4T;,C- UTI~iZA,'TIONVIEJ1PU11L±;TABLE:TABLE YE~h (24 h0Uf,- L,,IL I OttIG) 

Actual pumpagc PLxrcnta&,
1Lvailablu punpage
Period - ru fet Utilizationcrf~t
.....


20.66
13640.26
64814
16.2.79 to 15.6.79 

40.69
78865.63
193417
16.6.79 to 15..80 

45r35. 4
I9512
16.6.80.PJg tc 15.8" 
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TABLe.: X_1 1 VAEIOUS jLULTE li' S8hi.HPUR Ui4IT-I F _ 198O-81 

IN LOiL PROJECT (24(U~CI.LI,-L-. hCURS, . UL'ILYEL VORKILG) 

Priodlc. Various faultscch. 
-

\ettl-
oF,

demand 
st houxs 

including 
Total lossLs 
including ris+ 

faults faults coLITse 
faults - - -- -. -

opulation 
schudul - -

hours 
ional 

& opcat
sohudulc 

16.6.80 to 15.7.80 1.70 1.00 0.91 45.04 Ic. 66 65.31 

1.7.80 to 

16.8.80 to 

16.9.80 to 

16.10.8oto 

15. .80 

15.9.80 

15.10.80 

15.11.80 

0.14 

7.99 

4.27 

2.32 

9.01 

I0.82 

-

-

20.06 

-1.52 

-

2.01 

6.04 

-

17.82 

23.46 

23.1 

24.72 

24.4e 

58.71 
43-49 

28.99 

46.63 

16.11.80 to 15.12.80 1.38 - 9.18 12.50 17.35 40.41 

16.12.80 to!5.1*81 
16.1.81 to 15.P.81 

0.24 
1.52 

-
-

-
25.26 

24.06 

12.91 

16.66 

35.47 

40.96 

75.16 

16.2.81 to 15.3.81 - 4.61 6.78 1.04 32.28 44.71 

16.3.81 

16.4.81 
16.5.81 

to 

to 
to 

15.4.81 

15.5.81 
15.6.81 

1.48 

1.66 
7.08 

-

1.19 
2.08 

_ 

-
1.87 

12.76 

1.38 
0.40 

31.32 

21.53 

35.46 

45.56 

46.53 

44.70 

fvragc 2.48 2.39 5.50 11.25 25.21 



TABLE:X-1 2 L01EThLY ,VLILt.BLL 
LOl,, PFGJCT 

',CTU1,L PLP .Gh 
BE LV.L LURRhG 

UTILIZ;.TIOI 
1980-81 

OF SHIhPUR UI IT-I 

p. . d ,vailabl. pumpage 
itnc ft. 

Actual 
in Acr 

pumpagc 
ft. 

Percuntage 
utilization 

4-

T 

16.6.80 to 15.7.80 

16.7.80 to 15.8.80 

16.8.80 to 15.9.80 

16.9.80 to 15.10.80 

16.10.80 to15.11.80 

1C.11.60to 15.12.50 

16.12.80 to15.1.81 

11C.1.81 to 15.2.81 

16.2.81 to 15.3.81 
16.3.81 to 15.4.81 

16050 

165C5 

16554 

16020 

16554 

16050 

16585 

16585 

14980 
16585 

3611.00 

5019.91 

5747.31 

6231.12 

10378.04 

9623.33 

10656.84 

6001.70 

7888.37 

6639.50 

22.50 

30.25 

34.72 

38.90 

62.69 

59.96 

64.25 

36.19 

52.66 

4-0.03 

16.4.81 

15.5.81 

to 

to 

15.5.81 

15.6.81 

16050 

16554 

8589,83 

8038.06 

53.51 

48.55 

Total: 

,vcagu: 

195152 

16262.66 

86425.01 

7368.75 

544.22 

45.35 



TABLE:X- 1 3 UTILIZATION 
( 24 HOUIhS 

Ok HOUES :L VA'RICUS iURliG 1980-81 

DAILY ,ORdKIi;G ShIHPUE UiiIT -I) 

P . • o d ivaii-
ablL 
hours. 

Runnin 
hours, 

Total 
lost 
hour 
during 
rksthours.• 

Total 
purcn-
tage 
hours. 

.- -

Elcc. -nch. 
faults.faults 

- - - -

V/C 
faults 

- -

Lo 
dcmand 

- -

Ecst 
hours 

during 
opcrat
ionalscLhedule 

• 

1•.6.80 to 15.7.80 

1C.7.80 to 15.8.80 

1C.F.80 to 15. (.80 

16.9.0 to 15.10.80 

16.10.80 to 15.11.80 

16.11.80 to 15.12.80 

6.12.80 to 15.1.81 

i. 1.81 to 15.2.81 

16..81 to 15.3.81 

16.3.81 to 15.4.81 

16.4.81 to 15.5.81 
16.5.81 t0 1. 6.81 

115920 

119784 

119784 

115920 

119784 

115920 

119784 

119784 

1(8192 

119784 

115920 
119784 

26721 

35958 

43048 

436Go, 

72-E49 

70601 

75278 

43837 

57104 

45C831 

60101 
59527 

89199 76.95 9.52 

83826 69.98 4.56 

76736 64.06 8,23 

72316 62.38 3.00 

4C935 39.18 6.32 

45319 39.10 3.98 

44506 37.16 4.59 

75947 63.4' 5.37 

51088 47.22 3.44 

73953 61.73 3.54 

55E19 48.15 ,.79 

60257 50.30 6.27 
------------------------------

12f. 07 

6.05 

5.78 

2.80 

q.10 

4.15 

3.76 

3.92 

Z.03 

4.91 

5.06 

12..78 
-----------

(.56 32.13 

3.75 9.20 

2.I5 12.96 

2.47 7.95 

2 .8 9.04 

3.15 9.46 

3.21 8.54 

6.83 11.80 

z4.02 4.1 

'.48 14.99 

4.52 14.78 

C.01 7.74 
•------------

16.67 

46.42 

34.44 

41.16 

17.04 

1E.36 

17.06 

35.48 

31.62 

31.81 

19.00 

17.50 

Total: 

Lvtragc: 

1410960 634459 775901 

54.96 5.30 5.78 4.19 11.89 27.63 



TYBLE:X- 4 V-ORIIiG 
l 1OiA 

HOUES LUST 
PEOJLCT 

U.L TO VIIxIGUS F;ULTS(SHLHPUE 
'51-]LY£L(2HOUhbf,£ILY 1OJK(ING) 

UIEIT-I) 

i od hours lost 
ElTc. 
faults 

duc to vaxious faults 

Iech. l.-o dctiand-atc coursc 
faults faults faults Voiking hours 

16.6.80 to 

16.7.80 to 

16.8.80 to 

16.9.80 to 

1E.10.80 to 

16.11.80 to 

16.12.80 to 

11C.1.81 to 

16.2.81 to 

16.3.81 to 

I1.4.81 to 

16.5.81 to 

15.7.80 

15.8.80 

15.9.80 

15.10.80 

15.11.80 

15.12.80 

15.1.81 

15.2.81 

15.3.81 

15.4.81 

15.5.81 

15.6.81 

11036 

5467 

9868 

3481 

75E.0 

4615 

5496 

6431 

3726 

4239 

5550 

7506 

13988 

7251 

6929 

3256 

4901 

4810 

4503 

4692 

4365 

5886 

5874 

15314 

37247 

11013 

15525 

9215 

10821 

10965 

10229 

14139 

4450 

17950 

17136 

9273 

7608 

4496 

3164 

2862 

3218 

3649 

3841 

811 

4342 

5367 

5245 

7201 

26721 

35958 

43048 

43 (04 

7849 

70601 

75278 

4383V 

57104 

4583 

60101 

59525 

Total: 74995 81769 1 7963 59174 593211 



iVLILi.BLEr JiT4 " CTUZL PUI;PLGE UTILIZiLTIOIET',BLB: X-1 5 ,VERIGi 

SHLHPUR UIIT-I LOW, PEiOJICT BH:LV.AL
 

(2-4 HOU:S DLILY XOLKD.G) 

p c r i o d 	 CvaiablcepumpasActual um LcT ft. Percen~tap Utilization,cxe ft. 
i,,on-purtnnial Un-comman- Eon-percnn- Un-comman- IHon-perf- Un-comman

arca dCd arca. ial arta -cd area -nial arca dcd ara 

35.0016.6.80 to 15.7.80 15630.000 420.000 	 3464.00 147.00 22.16 

29.94 42.26
16.7.80 to 15.8.80 16151.00 434.00 ,836.50 183.41i 

34.36 47.8816.8.80 to 15.9. 0 16120.00 ,43.00 	 5539.54 207.83 

16.9.80 	 to 15.10.80 15600.00 2:O.00 5976.87 25".25 38.31 60.53 

I0082.29 286.00 64.32 66.3516.10.80 to 15.11.80 16120.00 434.00 

420.00 9365.50 257 83 59-9 61.38-I.11.80 to 15.12.80 15630.00 

288.00 64.32 66.3516.12.80 to 15.1.81 16120.00 43,,.00 	 1036E.84 

16.1.81 to 15.2.81 16120.00 434.00 5890.59 111.16 36.54 25.61 

16.2.81 to 15.3.81 14588.00 399.00 769C.37 191.00 52 .76 4E.72 

434.00 6281.17 353.33 38.89 82.56 
16.3.81 to 15.-.81 16151.00 

16.4.81 to 15.5.81 15630.00 420.00 	 82C.33 321 .50 52.90 76.54 

434.0 0 781 'r. 81 -2f3.25 4,8.10 51,4416.5.81 to 15.6.81 16244. O0 

5110.00 L555.76 25E39.30Total: 190104.00 

23 .uO 45.06 55.53iZvvagc 15842.00 426 713E.00 


Grand Total 195214 (88425.06)
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T1,BL-:X1 6 VRIOUS F-ULTS III SH!,HPUR UIT-I POf 

luI., PECJLCT bi: LY,.L (24 HCURS DfILY 
THE YEi;,R 1980-81 
.OiK*liG HOUES) 

o-.-, ~~~--0----"--."-- --------------
" - ' . ---- ' - 0 - ' ----

-

Period Various 
Blc. 
faults 

faults dugc to: 
Li.CC. jattrcoUr-, 
faults faults 

IHo. 
d(nefand 

E.st ho, s 
including 
opuratior al 
schCdule 

Total lo.ssus inclu
ding rest hours 
and optrational 
schiedule---

S 

IE. 6.80 to 15.7.80 

16.7.80 to 15.8.80 

16..0 to 15.9.80 

16.9.80 to 15.10.80 

16.10.80 to 15.11.8U 

16.11.80 to 15.12.80 

C. 12. 0 to 15.1.81 

16.1.81 to 15.2.81 

16.2.81 tc 15.3. J1 

16.3.81 to 15.4.81 

16. 4.81 to 15.5.81 

16.5.81 to 15.6.81 

6.83 

4.68 

E.25 

2.98 

6.43 

C.05 

4.70 

5.47 

3.53 

3.60 

4.86 

5.47 

12.35 

5.91 

5.66 

P,8 

1.19 

.25 

.85 

1.01 

r.02 

5.03 

5.08 

4.01 

6.70 

3.33 

2.70 

2.53 

2.72 

3.00 

3.28 

C.36 

3.95 

4.60 

4.64 

6.36 

31.80 

9.27 

13.25 

8.15 

8.81 

9.3E 

8.14 

6.36 

4.19 

15.04 

15.13 

6.36 

1c. UG 

4 c.82 

37.46 

36.43 

17.04 

18.38 

17.08 

35.47 

31.59 

33.88 

18.91 

35.47 

73.34 

70.01 

67.32 

52.97 

39.19 

39.06 

37.05 

57.67 

47.28 

62.15 

;8°62 

57.67 

J"verage: 5.07 5.10 4.18 11.32 28.76 54.36 



TABLE:X-17 VARIOUS F,:,ULTS IN SHIJIPUR 
(24 KUEb DLILY 

UDIT -I 
V,01iL IG) 

L,Oi'4! PEOJECT BH4,!.L 

ULi-CQ._i,2LJf' AREA 

p u r i o d Various 
L1 o. 

faults duc to: 
i ch, \/c i:o 

Rest hours 
including 

Total losses inclu
ding rust hours & 

_ -o-e----e----
faults faults faults 

-e-------------------

demand opcrationa'l 
schedule 

opcrational
schedule 

16.1.80 

16.7.80 

to 

to 

15.7.80 

15.8.80 

5.07 

6.53 

8.78 

2.58 

2.44 

2.95 

27.33 

16.83 

18.01 

3,. 59 

61.63 

63.48 

16.8.80 to 15.9.80 8.17 6.68 1.02 8.93 25.58 50.38 

16.9.80 to 15.10.80 9.75 4.91 3.78 3.78 24.99 47.21 

16.10.80 to 15.1'.80 6.42 3.63 2.74 4.65 16.57 34.01 

16.11.80 to 15.12.80 7.66 5.29 4.66 4.45 21.06 43.12 

16.12.80 to 15.1.81 5.14 7.78 C.58 6.12 -.7.05 66.67 

16.1.81 to 15.2 .81 3.60 3.43 3.73 9.45 36.47 56.68 

1E.2.81 to 15.3.81 2.03 2.02 1.87 2.55 37.46 45.93 

16.3.81 

16.4.81 

1 15 4.81 

to 15.5.81 

8.59 

12.31 

5.73 

6.44 

2.68 

3.00 

6.4;9 

0.73 

34.94 

17.78 

58.43 

40.26 

16.5.81 to 15.6.81 - 13.77 0.64 13.58 16.66 44.65 

Average: 6.27 5.92 2.50 7.60 27.59 51.03 


