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Sir,

I have the honour to present hercwith the ;nnual keport for
the year 19€(-81 covering physical achieverments of the project,
The report comvrises of ten chapters. The first chapter describes
the backgreund,ubjectives,surmary of main findings and number ef
technical reports/rescarch papers published during the year.The
remaining chapters cover progress achieved in each major field.

The research findings of the project are published in the
form of technical reports which are supplied to the research and
planning agencies in the country forx dissemination of results.

In this connection nine tecknical reports were prennred and
distributed. Yecearch in the field of consumntive use requirements
¢f cro~s was continuzd to cover rore Crops. In the field of
watercourse improvement more designs for low cost lining wvere
develaped snd tested, ketter technioues Tor efficient utilization
of water at field lcvel were also develoned.

The research Tindings are also disseminated to the farmers
within the project area. ..s a result orf project implementation
cropning intensity increased te 132% during the year as comrared
to 99, in base yeaxr.The gross value of crop production vhich
stood at Es.23 million in 19¢5=-66 increased to Ls,40 million
during the year under report,

Yours obediently,
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Project l'irecuor
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SALIENT FLATULES
OF
MOlA RECLARATION EAPRLIKENTAL PROJECT

Mona Unit Shahpur
SCARP-II.  Unit-1(SCARE

TUBEWELLS
Wwumber of tubewells installed 138 161
Total designed discharge (cuzces) 438 254.5
Individual designed discherge(cusecs) 2 to 4 1 to 3.5
Numbce of tubewcll closcd 19 -
Actuzl pumpage 1980-81 (acre fect) 1,12,108 £€8,425
Average utilization percentage 1960-81 45432 454 35

WATER Taple LRDTH:

(a) Pre-project/base jcar (fect) 0-11(1965) 2-10(1977)
(b) Vost project(feet) 0-20(1980) -

AREA:
Gross Arca {(ecres) 1,10,000 67,275
Cultuzable Arca (acres) 1,02,000 55,113
(a) Perennisl (acres) 71,400 -
(b) Lcn-percnnial(acres) 18,150 52,520

(¢) Un-commandud (acres) 12,450 2,593

CKOP PKOCUCTICH:

Cropped area 1980-81(aczes) 1,34,793 62,517

Cropping intensity(pcrcentage) 1980-81 132 13

Cropping intensity- basc ycar 99(1965) 108(1977)

Gross value of prouuction of crops;

(1980-81) (ks.million) 39,52 46.73

Gross value of procduction of crops;

pascd year (Es.million) 23.14* 4%,776%*
SALINE Z0ik

Lumber of tubewslls 9 -

*  Base ycar 1965-66
*%  Base year 1977-18

s (iii):-
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Originally the project PC-1 was approved for a five yeart period
of 1965-70 which was subsequently extended upto Junc,1975 to main-
tain continuity of research under executien. Second PC-1 for t he
period 1975-80 was successiully implemented, The current PC-1
stand apnroved for a period af threc ycars;duly 19€0 to Junc 1983.

The »rimary objective of the project is to derive such infor-
mation from eperational yesearch which will make 1t possible to identi=-
fy and apply the agricultural ,pump maintenance and ground-water
hydrology technigucs most adaptable to the arcas rcing developed
under SC.EPs, To achicve thesc ebjectives,rescarch 1is being conducted
for the last 16 ycars on the following aspects:

* Develep and cvaluate me thnds of improving irriration ¢fficicn~-
cies threugh watcrcouree imprcvemcnt in terws of costs and
bencfits,

* Determine costs and benefits of 1and levelling including, changegs
in irrigation c¢fficiencits,crep st:ndy,nitrofen fertilizer
recevery and crop production.

* [‘gvelep puldclines and training systeps vhich vill allow
farmers to achicve optirum preduction from their watcr,lend
and fertilivecr rosourc:s,

* Pevelop guidelinus of salc use ef marginal quality waters and forx
amendments to rconamically improve sub=marpinal wat-rs,

* Peveloping mithods and procedures for reclamation of salinc land.

* Detailed grounu=-viater hydroleglc studics to determine the
effcct of grounu-viatir management,vater quality changes ard
tubevell purioYiivncCe,

* Tubewell op@ration,maintunancc,rbhabilitation and replaccemente

The scepc of the project wvas eriginally de¢fined in 19¢%Z hy
Dr,liilton Fireman,bo=-iI1L fdvisor. Subscquently it was refined by
li/s Harza Enginccring Co. Intl. and l./s Tipton and Kalmbach Inc;
consultants to Wwivii, Tuchnical sssistanci. to be furnishced by the
US-4IL ceuld not be sicured upte 1973 duc to general policy of
curtailment nf Tunds. However the first apgrccment vith Ug-4ID
for providing tcchnical and Tinanciel assistance for Mater
Management Kescarch" vas signed in April,1973. On terminatien
of this agrccment,two nov agreuments were sigm.d in hay 1975,
cach fer tve ycars,butveen Government ~f Fakistan and US-4ID
for carrying eut rcuscarch in thuse ficlds at liens Projuct.Since
the funds providced undcr thesc aprecments could not pe fully
utilized upte 30th Lay,i977 both the agreements were ctunded
upte 30th Junc,1978&. ipplicd type of rcsecarch in thesc ficlds

-:2:-



was conductid in collaboratien with Colorado Statc Ur iversity
tdvisors which rceeived wide rccognition and acceptance both
within and outside the country.In ordei to continuc the on=-going
rescarch to telie it to a conclusive stage and to initiatc research
in many n.w arcas, a scparate PC-I "On VLatcr §anzgument Rescarch"
was approved on 20,12,1978 by EC-LEC. This C-1 providcs Ls.12.505
million to be utilizud over a five year period of 1977-82 for
conducting r.scarch in the Talloving ficlds:

1. Lhatercoursce improver nt and managemunt,

2, Vat.r,soil and crop managument,

3. Extension of vater and crop managem o ni,

4, Economics of vatcr and crop managumnt,

5. Ground~waoter managoment,

6, Tubuw.ll rporation,maintinance and managem.nt,

PROJLCT ACTIVITIES

These can be divided intc tvo parts noamely, "pubewell
Opcration and Laintonance” and "Rescarch and Invhstigations". The
research activitics can be further divided into tvo phascs.

I-Phe bonch mark studivs tc make assessnont of pro-projuct
conditions pruvalent in the projoct arcs, thus ¢stablishing
datur for cvalusting the rusults of the project implementat -
ion,

This phas. covirud:

* Socio cconcmic survey of the proj.ct arca in partncrship
vith University of spriculturc raisalabed covering the
inventory of land usc,crenping pattirn,l’arm input-outputs,
land t.nure and torritg structure cte.

* Hydrolosic aonrais.l of tho project arca before 1965
vith the holp of UoSIL, Thie incluGus maps and data
on the vat.r-table at diffcrent periods of ftime,
the nydrologic rigime und wetir budget analysis for
*he pcriod 19C4-(5,

II-Actual ruscarch and investipotions startud aftier cemplc-
tirn of bunch mark studi.s, Fhvsicsl pro/sress gc icved
. . . X . ‘ €T
in cach mujor fiuld of ruscarch,during thi ycar/ruport,
is pr.sunted as undcer:

SOILS Akl KECLAM.TIOL

(%3

This scction is majnly concirned vith the problens
associated vith th. usuypoor quality watcrs,selt salinity ferti-
1lity and salinity wvatcr intcirsctions and salt tolc.rancc of crops.
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with thusc broad objuctives in vicw,it continucd fi.ld research
on scven studics, Tentastive conclusions dravn during tho year
WCYC s

* heat yicle wes significartly incrcasud v ith the appli-
cation of fertilizer under salinc dirrigation conditions,

¥ Wheat yicld was not affectod significently vith the
application of tubuwell water of 2000 ppm TLL,.

% Ric. and alfalre yiclis vere signiricantly incrcascd
where Z0cr dopth por irrigation wvas appliud as comparcd
to 10cm ucwvth,

% The decrunfe in Soh was significant  where Z0cm deyth
per dirrigstion vas applicd as comparud to 1Ccm depth
puey irri;:tion.

* Tpneresse in rice yicld was observed vith the application
of zinc sulphate,

* ood cotton yi.lud was cbtain.d by sowing, th:e ceotton crop
on double rov tuds and sloping teds as comparcd to flat
sowing.,

* The pH and LC. oi the soil decrvascd significantly with
inere¢ase in depth of water applicd,

# Fice and whoot crops gave highcer yiclds when irrigat.d
vith gypsun treat.d vatur (SiR 7.0) as compercd with
pure tup o1l water of 14 Sik.

SOIL Ll WaTin TLo0LnG LAt dhaTCRY

C

The anrlytical roguirem nts of Soil Salinity and Vatcr
Table Survey ircejoet viere met in gddition t¢ the project
requirem nts. Sumnsry of work donc during the ycar Wwas:

Soil samples lLater samplces

analvsed analyscd
1,801l selinity and watcr table
survey Lircctorate, 510 -
2.Mona Project 56C9 509
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AGRONOIY

This scction is rusponsiblc to develep methods for the
cffietive use of land and water, optimum cropping impact output
relationships and wat.r rcquircments of crops under different
watcr table depths,hWith thesc objectives in view it conducted
rcscarch on ten studius. Tentative conclusions drawn frowm onc
year data arc:

* High.st scod cotton yicld (B-557,1(.85 a/ha) was obtaincd
trom 30cm plant to plunt spacing,Yicld level decreased
to 12.1 ¢/ha vhen plant to plant distancc was increascd
to 60cm.

* Seged cotton yicld upto 200% highcer was obtaincd with
fertilizer dose of 140-45-25 HPK kg/ha and absolute
plant prot.ction,

* Ilighest wheat yicld of 41.86 g/ha was ~btaincd vith
seaking irrigetion and through sced bed preparation
as apainst 30.% g/ha vithout soaking irrigation and
partial tillag.c,

* 50% highir crne yicld was obtain.d by mechenical weed
control. Cesapax cowbi & 6 1lit/ha fairly substitutoed

hand veeding, nu gave an increment of 40% over veedy check.
. t «

* Highcst vheat yicld of 44.71 g/ha was obtaincd vhon 2 houings

plans tvo vcodings were done as cemparcd to 2€,71 g/ha
undecr control, ricuran vas fcound the must ITicicent
weedicide for vhoet and pave 12 g/hs more yiild against
no weedingg.

* Prceision 1.villing buesices gaving irripetion water, gove
highcr ° wheat yicld through «fficient utilizetion
of applicd inputs.

ALGRICULTUR.L ECOLCLICD

This svction awnls vwith the colliction and proccessing of
the data on the socio-cconcnic changes broupht about as a result
of project ir plementaticen. In pursuance of these objictives it
conducted rescarch on ovipht studics, Important findings of the
work completed during the year arc:

* 4 compalgn of huivy cleaning and maintenance of wator-
courses throughceut irrigetced arcas in Pekistan is
rccommended, The buest time to carry out this programmo
cach yoeyShen the cennls arc closcd in wintcer for
annual maintensnce and to provide incuentives to the
watur users ,pucca noccas should be provided at subsidized
rate,

-:5im
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¥ Earthen vatcreourse improvement is considered to be the bost
investment bocruse it scives highost roturn.It requires
comparatively louss cupitol investmont and technicel ussistance,
Earthon waturcourv. roconstruction is therceforc rucommended
in frcsh zZond nrens,

* Tor heavy cleani g ond maintenanc. md carthen improvement of
watcrcour 3.5, establishnent of viable woter-uscer's nssocintion
is cssentinl,

* Leonemic srnlveis shiors that partial lining of wotircourse is
profitabl.when the cost of linin - is [s,20/- per lincar foot
or abrut he, 3,00 ner squonre footl.It is thereforc
recommended to Jduveloan cuch tiehnigques in vitich coot should
not vx¥eeed this ilimit

* To achi.ve higher irrigotion «fficicncy,cleaning of ficld
wetercour sus,land lovelling,ridge sowing,multning ~nd veed
control is also csaunti:l.

* Lue to shortngc of 1l-Torr,during the horvesting or whont
crop it is recomtndoed that emnll cizce harvestors should be
intrcduc.d te colleuct grein in time.

STATISTICS

This s.ction sssistid in the prepraration o cxXperimentel
disigns and layout plans for reseorch studics tsken up hy various
scctions. In sdditien,it carricd out statistical anslysis of the
collictud rescarch dota for interprctstion of results. On the
ficld side, it helped cxtension scetion for yield estimation survey
of the mejecr crops of the project arca,

EXTERSION

The vxtension scecetion is responsible to orpgonize thoe fermers
to identify =nd acricve their potintial by meking cfficiwnt usc of
available lsne =nd weter roesources, liue to scarcity of weoter
priority was given to watir men-gement cspecinrlly watcercoursc
cluzning and maintunsnce. 485 o roesult of extension ciforts,two
watcr-users asss~cirtions werce organizad to csrry out clerning snd
maintensnce on the sclectud brenchis of the Sarkeri Khol.Thce
scetion wrs »1lso involved in v-tircoursce imprevimint vork nt
tubcwell LN~R22 ,Mii-69 nnd SHIP-54 vherve wrter uscrs vere orgonized
to provide mannunl lobour for o-xih work, Lisides thesce ~ctives it
employed o number of eXtunsion toechnigues to dissemineote the
latest rescarch findings to the “crmers,
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The oXporicnce gnincd in wetercoursc clenning ond mrintunencu
wes useful snd cneruaraging,Phe results indicwte that convey-ncue
losscs in the clerned ~nd rrint-indd scetiens con be reducud s ébout
10/ ndditien~ 1l woter c¢-n be supplice to ficlds ~t » very nomin-l
cost to the Government s .ntirze vork is donc by the woter-uscrs
wmder the supcrvision »f «itwnsion se-if,

CONOLULPTIVE Ube

kesorrch on ootinction of consumptive use reguirem.nts of
cotton % s complited nd tuon.ow crops namely Berteem nnd Sorghum
were token up for thoir corcumostive use cstim-tion.Mine 1l recults
in cnsc of cotton 'nd one yo-r dot: fer berscoem ond sorghum is
givin s under:

Comsurptive Use Requirements ot Different Lrr Tonsioscn
L oull RS AR I RS AN S L ol

¢
@ - e —

Crop 1-EBnr 3-Bry 5-fnr 6-Br Qu.Brr
Cotton 740 49 - 69070 - 64026
Berscoem

(Ioddcr) 65.92 564 64 50, 5C - -
Serghum

(Foddcr) 37.89 36.47 - 34,59 31.87

HYLPLOLOGY /Wi T LR LiknGul pnd

The responsibilitics of this scetion include me=surcment of
wrtorcourse conveyrnce losscu,developmint o nd toesting ol wotorcourdc
improverent techniquos,monitoring of dmrroved wotercourscs - nd
groundwrtcer menogen.nt rese rch,Ta vchi vo these objectives fforty
were continucd snd prosroos cchiioved during the yonr covercd the
follewing:

1o Development -nd tosting of witercoursc improvement touchnicuus
continucd, Imnph sis vere given to test low coot linings
which includ.d:

i, Cument concrete lining vith 3" thick wrlls -nd 2" bed,
ii,Ciment concrete lining with 2" thick w-~11ls including

bad,
iii,Lining vith cricken wire -nd 3/4" thick cornt
pl ster.

iv.Brick m-son ¥v lining with 44" thick w-11s -nd 3"
thick cumont concrcte bed{1:4:6),
v.brick linin; vith 44" thick v-11s 'nd 3" thick
cuent concriete bued {1:3:6),
VieSidc lining of wrturcourse with 2" thict pree-st
conecrete sl bo,.
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CEAYTEER-TI

SOIL AL RECLAWATION

This section dc-ls vith soil,watcr and crop problcus faced by
the cultivetors in SCALF Arca. In order to find out the solu%i.ns
of these problems the rescorch on the following studies under Mona
Reclem~tion F¥pcrimental Yrojcct ond Vater Lianngenent Resesrch
vas conducted,

1,

2.

3.

4o

5

6.

Te

Salinity-fertility interaction,
Cropping pattcrns on different water qunlity bosise

Intcraction of =o0il depth and cizemical smendments on the
reclam-tion of s linc-sodic(non-gypsiferous) soils,

Determinetion of reclomation rcquirement and salt movement
pettern for srlt affcoted soils undcr differcnt water-table
depths,

Rolc of zinc opplication in s=linc-sodic soils for rice
cultiv=ticn,

Estimation of boron ceontenis in ground-waters and soils.

Impnct of using high magnesium vwoters on soils and crops.

The report includes only one year data collecctcd during 1980-81
relating to the above menticencd studics,therefore,only tentative
conclusions have becn dravn,

-:10:~



STULY NO.1: SALINITY-FERTILITY INTLRACTLORS
OBJLCTIVE

Soil salinity/sodicity cruscs significant reduction in crop
yiclds in the Indus Bosin., Considerable rescarch has been conducted
at lion~ Project on the devclopnent of gfficient and cconomicnl
technolcgy for the rcclamrtion and mancgement of s-olt-affccted soils.
lovever,somctinmes it is not possible te cnrry out rcclom~tion on
a1l the srlt sffectcd soils duc tc the non-cvailebility o suiteble
reelamstion meoms, Lt is,thercforc,necessary to investipnte the
possibility of raising cconoiiicnl crops nn snlinc-sodic soils and
under saline irrigetion conditions, The spplicotion of fecrtilazers
may bec bencficial for crop growth on s-lt-offceted soils wicre
saline water is being uscd for cron grovth, The intcrrction of
different fertilizer matericls vith s=1lts,present in the soll or
irrigation water,may inprovc thc uptake of useful nutricnts by crop
plants for bctter grovti,

Selection . f Sife

25}

Threc, 0.4 hectarc,ficlds situnted undcr tho comrirnd of
tubewells SHP-29, Li-128 &nd HIN=25 vere selcected.Theoe fields
werc originally non-sclirc,non-sodic ~r.d peor quality irrigntion
wnters were uscd for irripntionsl purposes,The quelity of
waters uscd wos AS WiCelr:

T/well o, Dep(ppm)  BAR L5C(me/1)
Mii=25 1344 11,50 2, 80
MN-138 1920 3, 55 -
SHP-29 1472 8,20 2, €0

At SHP~29 and 1ii=25 the following fertilizer doses were
tried,

a)Nitrogen @ 50,100,150,200 lbs Ii/Acre.

b)Phosphorus & 50,100,750 1bs PPO%/Acre.

¢)Potassium € 50 lbs KpO/Acrc. T

Where at nii-138 the following trestments werc tested,
a)Vater salinity h-ving 73€,1056,1408 and 2000 ppm,TLS.
b)Nitrogen 75,125,175 lbs/Acre.,

The above-mcntioned trcatments in 2ll possible combinations
werc tested with three repcats,
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Layout:

Eanch field wns divided into rcspective plots ~nd plot
bunds were constructed, The trcotricnts were r-ndomized, The boundr-
ies bctween trestments were made and cnch plot was irrignted
separately.
hpplicntion of fertilircrs:

Calculrtcd queontity of fertilizers wrs cvenly broadcnst in
the plots »s per trentment. ALl the P ond k fertilizers and h-lf
of ritrogen vrs npplied ot the time cf sowing vhereas the remoin-
ing helf dose of nitrogen vas applicd later on.

Crop manrgement :

Vhent-ricc crop rotation was folloved.The cultural operations
carried out nt thcsc sites arc rcported in Trble 1I-1,

Infilfration Lirtc:

Infiltration rate vos mensured by "Stond~rd hing" method,
The rerdings wverc recorded nfter 3 and 6 hours on each site,
These measurenoents were nede during Jenuary-Icbruary. oS to
minimize the loss of vater throuph cvaporrtion.The results are
given in Tnble 1I-2 ord 3.

Crop_Yicld Lstim- tion:

Crop yicld wns cstimated by crop cutting method, For this
purpose an crco of 4,5 X 6.1 metre wns hnarvestcd from each plot
and yicld wos cstimeted as Kg/ha, but whcre the crop stand wes
not uniform,whole plot was harvestcd for yield ¢stimntion. The
results ~rc¢ given in Teble TI-4 =2nd 5.

Soil semples:

Soil samples were taken twicc o year from vach plot i.c.
before soving mmd ~ftcr hnrvesting the same crcp from 0O-15,
15-30,30-€0 »nd €0-90cm scvil depths.lor c¢nch dcpth soil sample
was ccmposited from 12 rendomly selccted loc:tions in each plot
and cnalysed for LCe and SAR.Thc results ~rc precscnted in
Table II-6,7 ~nd 8.

INDICATIONS

1. S0il infiltr-tion rrte wos not affccted by fertilizer
applicesticn,

W)
Y

Vhent yicld wes significontly incrcsscd by the Tertilizer
application,

3. ECec x 103 and SR of soil at Miv-25 and SHr-£9 was decreosed
with the =pplic-tion of tubcwell weters but =% [il§=138 no
trend wa2s obscrved,
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4. Fertilicer source nud doce did not show any cffect on ICe X 163
and SAL of soil.

5. Lheat yield was not affected by applicntion of -ubevell water
having ToH upto 2CCO ppm.

STULYY NO.2: CRCTFILLC PATTERLS Ol o IFPFERLRT VATLR (UaLLITY BASIS
OBJECTIVE

To develop an appropriate cropping systerm Tor the efficient
utilization of the avoilable farm land and water resources,

PROCELURE

The questionnaire was develeped tc collect information on water
quality,quantity supplied to the area,coll salinity/sodicity status,
soil textural class,conmand area,mnajor Crcps grown and cropping
pattern followed ,f~rm-input uced and insect pest reasures adoptec
by the larmers.

Water juality parameters lixe T8, 5hh and =GC of &1l the tubevells
under this study vere monitored and existing cropving pattern being
follaved by the farmers was recordeu, rurther data collection is
in progress,

STULY 104 3: INTELRACTIONL OF SCIL DEFTH Al CHEIICAL ALERLLENTS O
THE RECLAIL. TICL Co L1 E-500 IC( 0L -GYPEIFERCUE) SOILS
OBJECTIVE
To aeterwmine the best ccmbinatiocn of soil depth and chemical
amendrments Tor accclerated reclamstion of saline-sodic soils.
PKOCEL URL
selection of site:
0.8 hectszre Tielo was selected near Sahiveal Tovn,listrict

Sargodha.

Treatments:

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

ii.lepth to which gypsum will be
mixed vith soil. =3(15,30 and 45cm).

Keplications =3

Total c.of plots=3X3%3=27
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Layout:

The field was divided intc 27 equal plots and plot bunds
were constructed, The trcatments were randomized.

Application of Gypsum:

Calculated guantity of povdered gypsum was evenly
broadcast in the plote as per trestment prior to the prepara*-
jon of seed bed, The gypsum vas mixed into the scil by repeated
ploughings upto toe desired depths. Gypsum regquirement calcula~-
tions were made on soil bhasis.

Crop lianapement :

iice-berseen~-rice-wheat crop rctation was followed, Canal
water was used for irriration purposes,
S0il Samples:
2012 p8HP2ER:

Soil samples are being taren twice a year from each plot.
IMirst sampiing was done before transplanting of rice nursery.

50il samples were talien from 0-15,15=30, 30-€0, 60-90 ond
90-120cms soil deptls. 'or each depth the soil sample wes
composited from 12 loc=tions,rendorly selected in cach plot,

Phe results »f the soil ssmples are given in Table I1I-9,

STULY 1MO.4: DETEH.ILETIOL OF KIECLALATIOL KECUIREWELT AL SALT
LOVIL BT PATTERE FCIo SALT  APFRCT:iL SO1LS ULLER

OBJECTIVL

* To monitor the salt movemcnt in a soil profile under
different crops amd irrig-rticn levels.

# To determine the actusl water requiremcnt for salt
afiected soils to bring the soil salinity within acceptable
limits.

* To evsluate the role cf exce:.s leaching on salt contents
of the ground-water and solt gistritution pattern under
various water-table depths,

Site Selection

Badly salt affected area of 0.8 hectare was zelected
under the command of tuberell hli-42, The soil was salinc~
sodic(gypsiferous) and poor quality tubevell water wes used
for irrigational purpose.The vater table at this site was
beyond five feet,
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Layout:

The field was precisely levelled before ctarting the
experirent, The Tiela vas divided into uifferent plots of uniform
size to apply 10cm and 20cm water/irrigation. Plot bunds were
constructed euch that each plot was irrigated scparately.

Crop lLianagersnt:

Lice-flfalfa crop rotation was folloved,Pure tuhewell
water was used for irrigaticn.The guality of anplied wa%ter was:

poS =1728 ppic,SAic =8,40 and
KSC =0,0C me/1

The cultural operations carried at this site are given
in Table II1-10.

Crop yield estimation:

The estirnation of crop yield was carried out by "Crop
Cutting" methou.ror this purpose an. area of 4.5 % €,1 metre
size was harvested from esch plot and yield wes cstimated as
Kg/ha.The resulte are shown in Table II-11.

So0il Sampling:

Pre and post crop soil smmpling was done to observe the
treatment effect on scil picperties, The results are presented
in Table II-1% and 13,

INLICATICNHS
1. Fice pgrain yield aru alfalfa areen fodder yield was
significantly increased where 20cm water per irrigation was
applied as corpared to where 10cm water per irrigzation .
was appliecd.
o, #Ce of soil was si nificantly decrcased hut there was no
sigmificant difference between treatrment effect.

3, SAR of soil was also decreased significantly.The decrease
in S4K was more where 90cm water per irrigation was applied

as ccmpared to whele 10cm vater per irrigation.

STULY 1i0.5: KOLe OF ZIUC APPLICATION TIL 6ALTL 505 IC SOILS
wOhL RICL CULTIVATIOH
OBJECTIVE

* 7o determine the appropriate dose of zinc fox rice
cultivation undexr saline-sodic conditions.

* Do evaluate the role of zinc application for economical
crop production.
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Selection of Sifte:

0.4 hectarc field under the command of tubewell Ml -42
was selccted to conduct this study.The field was precisely
levelled before starting the experiment.

Layout:

The entire ficld wes divided into eipght egual plots
to observe the eifect of Tour doses of zinc in the form of
zinc sulphate @ {,5,10 and 15 lbs, per acIe,

Application of zing:
The zinc sulphste was broadcast in the standing water
about cne week after transplanting of rice nursery,

Crop Mansgement:

Kice cryop was grovn.Pure tubewell water was used
for irrig:tional purposecs.The cultural nperations carried
out are reported in Table iI-14,

Crop Yield:

Crop yicld was estiwcated by "Crop Cuttina" method. The
results are reported in Table I1-15,
Soil sampling:

The soil somples vere collected from 0-30, 30-60, 60-90cm
depths for chemicel snalysis.The effects of zinc on chemical
properties of soil pre ond post cropping 1s given in iable
II~16 and¢ 17,

INLICATIONS

1, Increase in rice grair yield was observed with the appli-
cation of zinc sulphatie.

2, LCe wss significantly decreased but there was no trecatment
effect on kCe of soil.

3. SAQ of soll was also significantly decreased but treatment
effect was not obcerved.

STULY V. 6: ESTL.ATICK CY BOhGL CONTLLTL IN GROUIILWATERS
AkS SOILS

This s*udy could not be started due to non~availability of
boron free glasc ware in the i.ona $0il and Water Testing Laboratory.
Arrangements are being made for the purchase of the same.50il and
Water samples collection is in prceress.

OBJLCTIVE

1.To Tind out boron levels in soils and water to solve
nutrition problems of agricultural crops.
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STILY RKC. T: T;iPACT 01+ USTIilC hIGH L AGNESIUM WATFRS ON
SCILS ALL CROPS

OBJECTIVES

to determine the effect of high magnesium waters on soil
properties and plant growth.

Selecction of Sites:

fhree 0.2 h.ctare plots situated undex the ccrmmand of
tubewells hii=54,ll.~132 and ShP-45 were selested, A1l the fields
were non-saline,non~sodic ana of medium textured,

Layout:

Each field was properly levelled before the start of
the experiment and plot bunds were constructed.

Crop hanagement:

Rice-wheat crop rotation will pe folloved, Pure tubewell
water having 0.5,1.0 and £.0 Ca/l.g ratio were used for irrigat~-
jonal purposes.The water quality of the tuhevells under this
study is given in Toble 1I-16.

So0il Sampling:

Initial soil sampling was completed at each site after

land levelling.Chemical analysis of the soils is reported in
Table 1I1-19,
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SOIL,WATER Aul® CIOP LiALAGELLNT

STULCY L0, 1: LANL Al VWATER USE CAPABILITY CLASSIFICATIOL
OBJECTIVE

There is a growing need to claseify our soils according to their
capability to produce more »nd also to list crop varie¢ies and crop
species suitable for diffevent typers of lands and waters,Suitability
of 2 crop in an area depends very much on soil type,water guality,
climate,drainage conditions,salinity/scdicity,insect pestr and
cecononic returns.oilfercnt crops respond differently to “hese condit-
ions, For example,some crops can flourish better undcr ssline and
waterlogied conditions than others,

In order to make the efficient use of land and watcr resources,
it is ecssential that choice of crops should be made on the basis of
land capability and watexr quality.The objectives of this experiment
are:

1, To demonstrate suitability of various crope,keeping in view
the land capability,water gquality,adapt=ability,economic
returns etc. and to recommend the most profitable crops for
a given set of on farm conditions,

2, To prenare land and water use capability classification
scheme,to list crop varieties and species suitable for a
particular land canability class for sustained irrigated
agriculture,

METHOLOLC GY

Three farms of 3-4 hec, 8ize werc selected in the Project area,
Tvio out of three farms veic surveyed and land capability classificat-
ion map was prepared to determinc suitable cropping pattern both for
Kabi and Kharif crops.ltice zwvd l.allar grass were grown on twvo sites,
The rice crop was completely Tailed duc to high salinity,while kallax
grass flourished well.,Thir was followed by alfalfa crops which
germinated well but completely fail:d thexre after.,oifferent crops are
being tried for a given set of soil ana water conditions.The farmers
of the areca will be convinced to grow the crops proved successful in
the experiments,

Soil_ and ‘ater Samples:

The soil samples from different depths were collected for
the determination of their chemical characteristics,.Water samplcs
were also collected to monitor their quality,Soil,watcr and crop
yield data will be used for experiment evaluation,
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STULY 10.2: STAliL ESTABLISILIRT Ch SALT AFFIECTED SOILS
CLJLCTIVL

Different crops respond differently to soil salinity/sodicity
at varioeus growth stages.In gencral,the plants are more sensjitive
to salinity at early grovth stages.50il salinity 1s one of the
limiting factors for poor crop stand and consequently thc low yiclt
of crops in Pakistan.If thc calt concentration is minimised at carly
grovth stages,elther by frequent irrigations or by adoption of
various planting practices,the crop yielu can be improved consider-
ably.The objective of thic gxperiment was "po evaluate different
planting practices on salt affected soils to establish proper

crop stend",

PROCELULE

The experiment was carried out on moderately salinc soil,
0.4 hectare of medium textured soll was selected for this purpose.
The soil was first leached with wrter to bring the ECe of O=-30cm
soil between & to 16 mmhos/cn.

The folloving trcatments werc tested:

9, Planting practices 3 i)Flat sowing.
ii)l'ouble row bcd,
iii)Soping bed,

Ze Crop 1 Cotton
3. Replications 3
Total Mo.of plots: 1% 3=9

Cultural Operations:

Planting practices verc 1aid out in the ficld with cte
help of appropriate ridging implements,letail of the cultural
operations is given in Teble 1I1-20,

S0il Sampling and yicld Istimstion:

- e —

Tnitial soil samples were collected from 0O-30, 30-60,
60-90 and 90-120cms depths and aralysed for ECe,pH and SAL as
shown in Table II-21.Subsequent soil samplings wexrc done at
various growth stages of the crop to nbserve area of salt
accumulation on various beds and the cffect of high salt
concentration on plant germination,vegetative growth and yicld.
The available tubewell water vas nsed for irrigation.The
entire ficld was picked treatment wise and all the pickings
were cumulated to calculate the cotton yield as keg/hectare.
The data is shovn in Teble TI-Z2,
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INLICATIONS

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 SALINE GROULLWATER FOL RECLAL:ATICL CF
SsLINL SOUIC SOILS

CBJECTIVE

In SCARP areas proundwater is being pumped on a large scale to
lower water table and to augment thc existing inadequate surface
supplics of gocd quality waters for increasing crop production,

The dispesal of saline watcr pumncd in SCARYT arcas poses a
serious problec,The salinc water nceds to be disposeu off either
into rivers or into nctural deprecsions through a vicll designed
drainage system,This would requlrc heavy irvestmcnt,There is an othex
way to utilize salinc water, In Pakistan,apnroximately 13 million
acres of land arc salt affccted.The saline groundwater can be used
for the reclamation of medium to higily saline sodic soils because
this water can flocculate soil particlcs,improve soil structure
and thus increase permeability of the soil vhich is the limiting
factor for their reclam-tion.The purpose of this experiment was to
study the possibility of using saline ground-vater for the reclamatian
of saline souic soilc.

PROCELURE

Two hectarcs of saline souic soil(ECe greatcr thean 8,0 and SAR
greater than 30) wagc selected under the command of the tubewell
installed under the ground water management research programme.

At Tirst step a preliminar- study in infiltrc-mcters was
completed at salt a’fectcd soil,where saline ground water of TL'S
1856{ppm) wes applicd for lcaching purposes.Seven water treatments
ranging from minimum ol zero to a maximum of 3¢ acrec inches of
water depth were tested with an interval ef € acre inches between
the different irrigation dcpths,From this preliminary study it was
observed that:

1, The pH of the soil decrecased significantly with increase in
depth of watcr applicd.

9. The LCe of the soil decrcased significantly with 6 acre
inches of water application as comparcd with control,

At sccond step,thc land wocs properly lcvelled and leached with
the saline groundwater of the experinmental tubewcll,The leaching was
carried out by applying frequent heavy irrigations.In bctween
irrigations the land was allowed to dry upto field capacity.The
leaching with groundwater continued till the soil rcached near
equilibrium with the irrigation water.

[}
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Tollowing treatments were tried on saline—sodic(gypsiferous)

soil,
1. Sinple leachirg-Kallrx grass.
2, Hice-alfalfa.

INLICATIOND

Licc and altalila crops failcd due to high salinity of soil
and irrigation watcr,but kallor grass established well,

STUCY LiG.4: METLOCL OF USTHG QYTSUL TC OPPIMIZL CLOT PROCUCTION
FROL: SCLIC IRRIGATION \ATLL

O0BJLCTIVLE

Ticld investigations in liona Projcect arca havc shown that the
irrigation water guality rcmzins que stionable cven after mixing vith
canal watcr,Haider ct.al, 1972 found that high sodium waters can k¢
improved by gypsum applicntior,smfficicnt to bring the sodium levels
of tubcwcll waterg vithin the safc limits for apricultural purposcs,
but informntions??iald sesle arc inadcguate to demeonstrate and popu-
latize the commercial usc of fypsum at formers ficld,The ohjcctives
of this study weuwe:

i, Te evaluatc the improvement in tubewell watexr quality
ny pypoum applicstion and its effcct on soil properties
and crop yiclus,

ii, To work out its cost/benciit ratio,

Selresion of Site:

The study was in pro ress on U.4 hectarc of non-saling,
non-sodic soil undcy the command of tubcwell Lli-72,whexe
tutevell vater with SAR 14 and TS 800 pom wasS passcd t hrough
gypsum stoncs laid in the watcrcoursce to lower the SAR to 7.0.
The tubcwell water quality,bcfore and aftcr passing through
gypsum stoncs is given in Table [I-23.

Treatments
The fellowing trcatments wcre tested:
i, Pure tubevell woter application.
ii, Irri;ation through gypsum bed,

iii, Purc tubevell weter application+gypsum application
on 100% watcr quality basis in the soil.

Eeplications: Threc.
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Layout:
mre ficld a2rca was dividcd into 9 equal plots ard plot
bunds  r€ constructed.The trcatments were randomized,

Application of Gypsum:

The calculated qumtity of pewdered gypsun was gvenly
broad cast in rcspoctive plots prior to preparation of sced bed
of each crcn.The material was mixcd into the soil by rcpeated
ploughings.,

Crop_ Management

Ric c-wheat crop rotation was follovied, The rice(Khaxif 1980)
and vheat (habi 1080-81) crops were grown,opt imum land and watcr
management practices wore followed.The cultural practices follovi-
ed are given in Toblc T1-24.

Infiltration hafe:

Infiltration ratc of the soil was measured by "Standard
Ring“ me thod after 3 and € heurc in cach treatment during
Teb-iiaxch 1981 1o dctermine the trcatment effcct.The results
are presented in Tble 11-25,

crop Yigld Istimation:

The yiecld was estit nted by harvesting an arca of 4.5%€,1
metre from cach plot of riec and wheat crops.The grain yield
is given in Tablc I1-26.

Soil Sampling;

Seil samples wcie taken before and aftcr cach crop.ooil
samples WEXC collccted from 0—15,15—30,30—60,and 60~90cns
depths, lIor cach depth the soil samples verc compogited from 12
locations randomly sclected in each plot.The samples Were

analyscd for LT and SA4K,The resules are given in Tablc II-27.
ILL ICATIONS
1« Therc was an incrcacing trene in infiltraticn rate of soil
in gypsum treated plots.It incruascd significantly in plots where
powdercd gypsur & 100, of watcr quality basis wvas applicd as

compared with control plots,

2,Rice anu wheat crops gave morc yiclis in plots jrrigatced
with watcr passing through gypsum ped over other trzatmentse
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TABLE:II~1 LULTUhAL 07l TI0LS CARLIED O THE EAPERTILTTAL
SITES Ol SALINITY/FERILITY IHTLLACTION STULY

Cultural opcrations Tubk‘(ll Li=2%  Tu tiCll hh—138 TUbC\Lll SHP-29
Reki, 1980-81 Kabi 1980-81 Ricc Vheat
e e ———— Vheat . __.._... Nheat 198C, . 1980-81_.
Seccd bed proparations:
Lo.of ploughings 14 6 3 7
lio,of plankings 5 4 6 5
Seed ratc(hp/ha) 93,00 93,00 20, 00 93,00
Lrnte of soving 21,11.1980 20.,11.1980 8,7.1950 27.11,1980
Irrigotion (cm):
Tubewell wagter 48,26 45,72 122,00  45.72
LKoinfall 14.10 14,10 43,00 14,10
Totnl 62. 36 59, 82 165,00 59, 82
Locings 1 2 - 2
Veudings 2 2 4 2
TABLL:II-2 EFFECT OI SALILITY /FLRTILINY ILTERACTICH STULY
O TH, IUFILTRATION RATE CF SOIL
Trcawments Tubcvcll LL—EE Tubuxcll SHP-29
Batcx percolatid pILr water, percolated ofter
HeP=K 3 hrs, € hrs. 3 hrs. ¢ hrs,
LBS/ACLC oo n RO (em) ... tem) ... Lem)
T»1 50-50-50 1.L0 .20 2.38 3,17
T2 10C-50-50 1,50 2.30 2.70 4,15
=2 150-50-50 1.50 2,75 2.0z 3., 05
T4 2C0-50-50 .05 Z.90 1.88 2.95
T-5 50-100-50 1.05 1.90 .56 3043
T-6 100-100-50 1,25 1,85 2.93 4,03
T-8 200-100~-50 2,10 3,20 2,60 3,20
-9 50 15G=-50 1.15 1,70 2.25 3.15
T-10 00-150-50 1. 50 2. 35 2,65 3. 50
Tw-11 150- 50-50 1.90 2.90 2.03 3,38
712 200-150-50 2.10 3.10 Ze 5 3.€5
Control 2.13 7.98
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TABLE:II-3 EFFECT OF

S 4LILITY /FELPILITY INTERACTION

Ol THE lubllThATIUh LATI OF S$OIL AT SITE

*
-1 TLS =T7B6+475 lbs
Tw?2 ™S =1056+75

3 TS =1408+75
T-4 TLS =2000+75
=5 DS =736+125
T=6 DS =1056+125
=7 TS =1408+125
T-8 5 =2000+125

9 TS =736+4175
w10 TL'S =i056+175
T-11 TG =1408+175
w12 TS =R0C0+175

o ?UéL_bLLuD;—13E o )
Later pg;pp}_jgd efter
3 hI‘ (» 111-.:.
"'.'-"o"-"'n"o"o"o(Cm)-"-'-"'o"-"\(lm)-"o « s™e T e™o
n/acrc 1. 20 2., 00
1.20 1,80
4 1.50 2.40
" 1.20 2. 00
" 1,00 1, €0
n 1,10 1.70
" 1.20 1,90
" 1.00 1. €0
n 1,00 1, 60
n 1,20 1,90
n 1,00 1.70
i 1,00 1,50
OABLE:II-4  EFFECT OF SALIMITY-FERTILITY INTERACTION
Oh THE GRATIL YILLe O VEHEAT

Treatments
N~-P-K
lbs/acgg o
3 5C~-50-50
-2 100-50-50
3 150-50-50
4 200-50-50
5 50-108~50
Tw6 100~100-50
7 150-100-50
8 £00-100-50
9 50-150-50
7~-10 100-150-50
=11 150-160~-50
12 200-150-50

T/\ullbhl-dg
hh"Ilf 1JL(

1291.34
1825,23
1313,03
1301, 35
1553.28
1094.47
1928, 67
1823, 5¢€
12249, {7
1594,99
1374.76
14145, 20

1062, 77

T/\b11 HiI-25

T/Vell SHP-29

Kabi 198C-8&1 Rabi:1980-81
) _\bcjtgké/hﬂz ; Wheaz(gg/h()
1803, 55 167R.22
1813.55 2134,80
1771. 84 2824, 49
1438, 16 7C4€.07
1815,22 £271.13
1875, 29 2330, 33
2232, 32 2107, 89
2100, 52 3293, 69
1283, 00 1722,19
1701, 86 2474,88
2304.€0 2493, 58
137,72 3510, 75
! . £19,83



TABLE:II-5 EFFLCT OF SALINITY/FELDPILITY INTERACTION
OF GRAIN YI.LL ObF VHIEAT

TUBEV.ELL Lil-138

Treatments . Mheat (graln yl(.ld kg/ha)
T TPS=736(pom) + 75 1lbs N/acre 2331,82
P2 TDS=1056(ppm)+ 75 " 2547, 41
p-3  Tes=1408(" )+ 75 " 2816, 58
T4  T0S=2000(" )+ T5. " 2804, 42
-5 T0s=736 (" )+ 125 " 1991, 34
-6 TLS=1056(" )+ 125 " 2212, 60
r=7  mos=1408(" )+ 125 " 1776, 06
T Ts=2000(" )+ 125 " 2075.06
-9 mw5=736 (" )+ 175 " 2786, 68
7-10 ToS=1056(" )+ 175 " 3100, 03
=11 10s=1408(" )+ 175 " 2750, 80
=12  T05=2000(" )+ 175 " 2541, 50

-85



TABLL:II-6 EFFECT OF SALIuITY-TLiviILIWY IHTEKACTION Civ THI ECo CF S0TL

TIL tm;nts. o repths JuwaLll hL-?S o Tubcv;]l 019—99
r- -)(--)(-
e 1bscr6(w) 55 3* ”5 . s
B 3 b2 6. _
. i - P =K
e 50-50-50 0-15 1.48 1,30 3.0 1,40
15"30 1'-32 1025 1-55 \.‘QO
30-60 1.10 1.05 1. 30 0. 85
Eo—go 10 37 0090 1.0 0082
T 100-5C-50 0-15 1,72 1,10 2.40 ¢, 80
15-30 1,62 1,60 1.25 0,90
30-60 1.87 1.20 1.55 0,72
60-90 2,10 1,20 1,10 1,00
T3 150=50-50 0-15 1.79 1.30 2,10 0.85
15~30 1,95 1,50 1.35 0,70
30-60 1.40 1,00 1.15 0.70
€0-90 1,40 1.00 1,02 0,90
Twd Z00-50-50 0-15 1,42 1,52 3.25 0,75
15-30 1.95 1,62 1,55 0, €2
30-€0 1,6C 1, 52 1. 35 0. €0
€0-90 1,67 1.37 1.25 0,90
-5 50=100~-50 0-15 1,97 1,10 1.85 0.70
15-30 2,00 0.97 2.05 0, 80
30-€0 1,67 1.07 1.20 0. 80
¢0-90 2,02 1,27 1.50 0. 87
T=6 100~ 100-50 0-15 1,75 1. 45 2.50 0, &0
15-30 2,05 1,720 1.43 0,90
30~ 60 2,00 1,05 1.20 0.70
60-90 2.15 1,15 1.15 0.75
T 150-~100-50 0-15 2. 30 1,35 1,75 1,50
15-30 1.85 1.40Q 1. 35 0.80
" 30-60 1.67 1.55 1,08 0. 85
60"90 1.80 1.65 1.25 0073
T-8 200-~100~50 0-15 .35 1,77 2.33 1.25
15"'30 2025 1 87 1.4’5 1.00
30-60 1.80 vy 1.10 0.77
60-90 1.65 1,42 0.93 0,76

Cont 'deses



TABLL:II-6(Cont 'd)

et o m e w e E e Ben o e etesm e e m = b e S e

=9 50-150-50 0-15

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

=11 150-150~-50 0-15

T-12 200-150-50 0-15

Control

S;: Pre wheot 1980-81

S§*= Post whcat 1980-81

":27:;—

0 D N O



PABLE: II-7 KFFECT OF SALILITY~FLLTILLTY IWTEhACTICH Oii THE
S5R 0 SOIL

..-.......___.-.—.—._.—.—._....__._.-. L L L L S Bl B B ek Bl I

Treatments Lepth Tubercll 1.1~25 Tubcr ¢11 SliP=29
U TN Cew) S Y% B
- IR SR JUUN D e 6.

li-P-K

T~-1 50-50-50 0-15 5. 37 €. T4 5¢35 4,45
15-30 4,53 T.21 4,10 2.33
30— L‘C it . 36 5- 5/'; 30 “’"O 2. 89
60"'90 5.83 30 76 2.75 202"1
Tw?2 100-50-50 0-15 £, 80 5.54 4,20 2.9¢€
30"60 7- 2/: 50 79 20 90 ?o 51
60-90 708 5,06 3. 50 2.83
-3 150-50~-50 =15 5. 52 5. 50 5,80 1.95
15-30 5013 €. 70 ie 65 1.55
30~60 3.9 G4 67 4. 00 1,50
€0-90 4401 G433 4,20 2.85
-4 200~-50-50 0-15 3.9 Te 35 5¢ 55 2.45
1‘)"’30 5. 9‘; 8- 05 4.10 2' 95
30-€0 5.05 .. 50 44 30 1.55
€0-90 374 .25 4o 31 2.88
T-5 5C-10C-5C 0-15 11,18 7,75 3. 80 1.39
15"'30 guo‘l‘ &o 60 50 55 2. OO
€0-90 5.7 8,15 5. 65 2.55
T-6 100~100~50 0-15 €, 80 Eo7 5.0 1.45
15~ 30 7. 00 7.15 3, 40 2.5C
30"60 502(:/ 7o 70 (Aro 60 ?n OO
60"90 5.7 (,. 60 ‘/roP 1-95
-7 150-100-50 0-15 7.20 9.95 3,80 2,45
15-30 5,20 8. 60 3.0 1.45
30-60 “e 40 9.9% 3,20 2.55

60-90 5. 50 8, 30 3. €0 2.4
T-8 200-100~50 0-15 .15 10, 80 3.90 5, 72
15"30 ‘i- 50 120 (O 3025 1-00
30-(0 4,20 9.90 3,10 1,40

60-90 4,00 9,20 3.20 1. 65

Cont 'do coe
-128:1-



TABLE: II-7(Cont 'u)

cw et s e B e s oaws @ w e

=9 50~150-50

T-10 100-150-50

T=11 150-150-50

=12 20C-15G-50

Control

P L I A

15~30
30-€0
6Cc-9C

0=15
15=30
3C-60
E0-40

0=-15
15«20

30=60

£0=90

C=-15
15-30
30= 60
Ce90

= Pr¢ VWherot 1980-81
= Post theat 198C-81

~:29:m

- . -

€, 30
1.85
0.85
1,65

3. 35
1.10
1,20

(Y~
Py Ayl

2.70
1,05
1,00
0. 85

Z.15

2.20

1.50
1.55

1.70
1.30
2.10
1.25



TABLE;II-8 LIFLCT OF SeLILTTY-PLATLETTY THPELRACTIOL ON THL
ChE:TCAL CHARSCPLRLLY ICD OF Ti1 bOIL

‘b1l L= 38

Trcatments Lepth _éﬁsbﬁ_ﬂp?m.-_ _USAR Ll
3 <33 4 (o g *

.. _Lbs/acre . . ... - S T Y
e @ . 3. & 5. _6_ _
Twl=TLS*** nRe+75 0-15% 2.90 3,13 2,56 2.49
15- 30 3,07 2.75 3. 40 £, 76
30"60 30{45 2. 70 3.10 3.20
t0-50 e 3C 2.90 3,26 2.96
Tu2=TDS 1056+75 0-15 2.90 3,16 1.93  2.49
15-30 2.80 2.53 1,00 3.03
30= 60 3.00 2.90 1.33 3.21
£0=90 3.70 3. 36 o 06 2,13
Pe3=TLS 1408475 0-15 1,83 .15 1.23 £.10
15=20 243 2.20 1.60 @14
30=60 2,76 .46 1,93 2,18
60=90 2.53 2.26 2,13 2,13
T-4=TLS 2000+75 0~15 2,16 2.16 5,06 2,16
15= 30 e, 36 1,98 2.43 . 28
30-60 3. 30 2e43 2.03 2.76
60e90 3.00 2.0 .18 1.89
T-5=TDS 736+125 0=15 1. €0 2.03 3,03 £.63
15"’3“ 2.13 1-93 2.88 3.15
3060 2.10 2. 30 2.45 2,10
60~30 2. 34 3,08 1.11 1.87
Tw6=TCS 1056+125 0-15 2,03 3.73 3, G4 143
15"'30 ’t'OB 2.76 3013 1.17
A0m 60 3,90 2.50 2,22 3,406
€0~G0 3.73 3.73 2.14 %, 00
T=T7=TCS 1408+125 0-15% 1, 64 2,26 2.24 1,92
15-30 Z.30 1,9¢€ 2,98 2.59
6Ow90 2. 36 2.26 3,009 5.83
T=8=TLS 2000+125 0=1% .26 1,63 2. 07 1.93
15 30 2,16 1.90 24T 3.13
3= 60 2,20 1,83 z, 28 3,00
6(\"-90 2. 26 2. 25 2. 55 30 1 (‘.

Cont'deses
-:30:m



TABLE:II-8(Cont'd)

0-1:0 . ':-:- '_'-“'c:n: :-?- :.:.:.:3:.:.:. e
P=-9=TDS T73€+175 0~-15 Z.00
15-30 2.23
30-60 .87

T=10=T0'S 1056+175 0-15 1,75
15-30 2.13
30-6C 2.40
£C=90 2440
T=11=TDS1408+17% 0-15 Z.50
15=-30 2,50
30=-£0 2,71
€C-90 2,18
Tw12=TC5=2000+175 0-15 2.40
15=30 2.7
30-60 2.9
60~-90 2.1

S*2=Pre-rabi 1980-81
S§*=Post—rabi 198( 0-81

%% =DP0S= ppm

315

[-i :.: :.'5 :l:-:-§o:o:o:o—o:
2.08 3,66 Z.82
2.1€ 2.78 .33
.23 3.82 3. 21
2,35 2,17 2.83
1,93 2,23 3.88
1.70 3,11 2434
1.95 2.16 44 34
2.50 2,07 3,99
2.91 2.80 1,83
2,60 1.8% 2.86
2.80 2.20 2. 94
2.5 Z,60 2.26
2.26 2-40 1'62
2,36 2,80 2.50
3,00 2,07 3.42



PABLE:T1-9  IAITTAL SOIL CLaRACTERISIICS Cb Tii SOIL Ubib
FOR THE STULY,"TLTLRACTION 03 SCIL DLPThS Al
CREL TC AL ALEusi 1i T6 OF Thi RiCLéfTith OF
¢ pLTME-50RIC 1CH =CYPOIFERCUS SOIL"

(Fro-lLilce-198

—
*  ~

Treatmcnts Lepth . A_v.e,r_agg___ e
et o (em) . .. ICcx 107 SAR ... -
1 2 3 4
O« Gekewith 0-15 12,0 86, 02
15cm depth, 15-30 13,7 94,9
30-60 15.9 83,03
60-90 12.83 13.83
90-120 £.3 13,83
0% G, R.vith 0=15 1.80 9,7
30em dcpth, 15-30 2,90 €5.9
30-€0 €. 17 3¢. 97
60=90 3,18 16,97
90-120 2.8 13.90
0% G, Lewith 0-15 1,12 6. &
45¢cm depth, 15-30 14,2 5503
30-60 6.9 41,9
¢0-90 5.1 30,3
90-120 3,5C 29.5
50% G,ofiewith 0-15 21,1 209.7
16cm dcpthe 15=30 9.8 96,2
30-€0 i 44,5
€0~ 90 Z.38 20.8
90-120 1.5 12,1
a0% G, howith 0-15 12.0 51¢6
30cm depth, 15=30 7.3 4844
30-60 477 30,7
€0-90 2.42 16,2
90-120 2.02 16,6
50% (ohewith 0=15 12,0 129,07
45 em depth, 15-30 7.33 £7.10
30- 60 5 .48 44463
€0-90 4433 35.80
90-~120 3.63 29. 37

Cont'duao

~:32:-



-y g ™y ™ - -

1 . e .. 3 - b - e
100% G.kowith 0-15 31,40 247.0
15 cm depth. 15-30 7. 67 €4.27

3C-€0 3.57 25.27
£0=-90 1.€5 9,23
90-120 1.23 7.70
100% Goh.with 0-15 17, 30 1414 33
30 cm depth, 15m30 6,63 50, 47
30~ €0 4,07 28.50
60~-90 .50 1€,77
90~1720 1.80 12.73
100% G, Lewith 0-15 12,43 80. 36
45 cm dcpth, 15-30 5.93 35, 32
0=-60 (a2 26,27
60-90 2.67 16.80
90-120 2,63 18,91



TABLEL:II-10 DETEN. THATION O RECLARAVION RECUIKLGGKRT Alc
SALY LOVE . LT PAYTEL. WOk SaLT AFLECTLL SOIL UHLLEK
LIFFELRLGT WATEL TABLE LEPTLS

DUBL LLL ~42

Cultural Opcrations Kharif 1980 Bdbl 197&—81

.Bﬁpﬁ_h-.h,-.-..;iplfﬁ_.

e a e m s b meanEsm B e sev 4 s osie e omoa s

Secd bcd preparstiuns:

ito.of ploughings 4 -
liceof plenkings 2 -
(Hurscry transplenting) 23.7.1980 -
Secd hatc 20 kg/ha, 17.5 kg/ha

TFertilizcr avplication(lgs/ho)
N 84 -
Irrigation(cm):

Purc tubewell watcer:

10cm 200 172472
Z0cm 400 345, 44
reinferll 32,45 16,57
Total: 10cm 232.45 191.29
20cm 432,45 364, 0
TABLE:II.-11 YILLD OF CrOPS UBLER Tl OTULY "CLPLRLUTHATION OF
RECLALATION RE(UILEL. 1Ty Atic SALT LOVELLNT PATTLELN
Ui LEL LTIPEREHT VL ATER TABLE CEPTHS"
Tubewell lo. Truatmcnts Kha 11f 19 C hkbl 1960-81
(irrigation hicc(grains) Alfalfa(Fodder)
levels) kg/ha ke/ha
e e e AnCmS, e mme e e
Lili-4% 10 146, 48 7091 15
20 201.21 19961,28

~:34:-
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TABLE:II-12

Trcatment s

— i ———— e s &

10cm
Irrigation

Z2Com
Irrigation

TABLE:II-13

Treatments

— e B ee v -

10cm
Irrigation

Z20cm
Irrigation

ECc 01 SCIL AS AFFECTEL BY THE TREAULDT
EFFLCTS OF THE STULY "LLETER. TnATION

01 LECLALATLION RECUTHELLLTS L0 SALT 1LOVE:ENT
PATT: Rl FOL SALT &4F¥LCTIL SOTLS Ul vl LIFFELRFRET
VATE,. DALLF LiPThHs"

- L AVLInEE e me e
vepth 61 S? S3 S4
(em) Initial Pre-rice & Post rice Post
s0il sampling after tlfalia
e . ......one drrigstion L.
0’30 75-25 39-75 2097 5064
30-€0 37.50 23,70 Z.85 3, €8
C0-90 27,00 15,12 2. 085 3.33
0~30 55,00 30. 75 3.G5 3. 64
30-€0 38.25 29,25 2, 60 3, 63
60-90 31.60 14.25 2,97 £.93
SARL CI SO0IL AS AFFECTRL 1Y TERL ThfAT e T LIFLRCTS Cl

THE STULY "LEPFRLIDATICH CF RECLALTIC: RE(GUIRMLILLTS
AD SLZLT o OVELeLT PATTERL FCho SALT AFFECTED SOILS
UNLER CIFFERELT VATER TALLE peprao"

- - - _ “Avcgagc ___________ oo

s C «

t:g;h o, Se 53 S4
Initial soil TFre-rice Post rice Post-
fampling aftcr onec Alfalfn

e ... ... irrigastion | -
0= 30 176, 30 94,45 1.95 9.15
3C-€0 85, 80 54.15 1. 80 7,78
€£0~90 €6, 80 3€, 70 2,50 6,10
0-30 134,€0 7. 65 0,97 5. 38
3C-60 GGy 07 €€, 87 1.50 4,63
20-90 72.93 34, 87 1.59 5.53

=235


http:OVEhe.LT

TABLE:TI~14

"L0Le CF 2L C APPLICATICLK FOR RICE }ICLULTION
o . _ 'ILI_I_)(,‘_(,":I-_]__ 1)—42 ______ .
Cultural Operations Kharif 1980
_ - hicc
Seed hHed preparation:
Loy, of ploughings 4
o, of ploankings 2
(Liursery trenspl nting) 23.7.1980
Ceed rate 20 ¥g/ha.
Varicty Irri-6
Fertilicer £pnlic-tion{kg/ha):
W 84
Irrigation(cm):
Pure tubewell water 200
hoinfall 32445
Total 232,45
TABLE:II-15 EFTECT O »INC APPLICATICH OF Tilk RICE YIELD

Treatments

- -y - -y e e
e a™oe . * ™~ a . N . e« Te ™ . . .

Control
(Moe.zinc sulphstc)

5 1bs,/acre
(Zinc sulphatc)

10 1bs/acrc
(%Zinc sulphate)

15 1bs/acre
(zinc sulphate)

~:136:-

Iryigation
level each

CULPULAL OPEnATIONS CARLIEL Oh THL STULY SITL OF

Kherif 1980
Ricc(grains)

Ko/na
10cm 116,79
-do- 205, 77
~d o~ 155, 72
-do~- 180, 06



TABLE:II-16

Treatments Pepth o SE*
1 “
............... (em) C e
Control G~ 30 €0, 0C 40,00
30-6C 46, 00 31.60
c0-20 3¢, 00 16, CO
5 1lbs/acrc 0-3C €€, 00 45,00
zinc sulphatc 30~(0 3¢.00 31.20
60=C0 27,00 15,00
10 lbs/acre 0= 3C 121,00 51,00
Zine sulphate 30=-60 39,00 15,00
£0-90 27.00 13,50
15 1bs/acre 0-30 54.,0C 15400
Zinc sulphate 30-60 33,00 18,00
£0-90 24.00 Ta. 00

LPFECT OF LIIC APPLICATICN Ol Thi LCe¢ OF SOIL

PARLE:II-17 BFFLCT CF 210:C APPLICATYION G WHL SAL OF SCIL

Treatment f'cpth S5 55 * SHx*
1 z 3

_____ _ o tem) e
Control G 30 142,00 109,00 1 e 90
(1.0 Zinec sulphatc) 30-€0 94, 30 70,70 1,00
£C-90 76,00 45, €0 4470
5 lbs/acrc 0~ 30 143,70 107.10 1.00
(zinc sulphatc) 30-€0 £1.20 82,10 1,00
£0-90 (9,40 39,70 1.00
10 1lbs/acre 0~20 285,40 124.30 1,30
(Zinc sulphate) 30-(C 89,50 21,20 1,10
60-90 €2, €0 .40 1,10
15 1bs/acre 0-30 134,10 37.40 0. G0
(zine sulphste)  30-60 78.20 32. (0 3,10
€0-90 59.20 30,00 3.720

* S1= Initiel soil szmpling 1580

*# 5g= Pre-rice sampling 1980(after one 10 cm irrigation)

alad 83= Post rice sampling 19&0,

-:37:m



TABLE:II-18
STULY SITES

T/Vcll  Cafug  ______kiilli cguivalerts/litre  __
HCGC Cl 5C

0. ratio Ca Wwg ra

CHEaICAL COMPOSITION COF TUBREVELL WATERS USEL AT HIGL lLig-VATERS

e e (ppmw) _at 25°C .
Ll ~54 0.5 1.4 3.0 2.2 3,0 2.0 1.0 384 €0C 7. €
[.L.-132 1. 00 2.3 2.4 2.4 3.0 2.C 2.0 448 700 T.8
- SHP-45 Z.C 1.8 1.0 1.2 1. C 2.0 1.2 256 400 7. €
T4HBLE:II-19 T.F4CT OF USIG EICGH wg=whTLRE CL. LOIL CHARACTERISTICS
5= (Initicl Soil Sempling)
&/weil Trectment Depth fCe x 107 SLE
o, Ca/ig _rntio (em) o .
HN-54 0.5 0-15 0.57 1.15
15=-30 C, 5C 2.03
3C-€C C. 57 Zodb
€0-90 0.48 1.54
Lili~132 1.0 0-15 1.21 2,85
15-20 1,58 2.09
30"60 0157 2063
€C-90 G. 39 1.75
Snr-45 2.0 0-15 0,55 1.48
15-30 0. 59 1.5¢
30-60 0.83 1.51
€0-90 0.50 1.20

U i - T I N e P
e ™ e T e m e T e T T e aT e T e T e TeTa T Te TeTeTe T

-— ™ o ™



TABLL: II-20 CULTULAL OFRLATIC:S CARLIEL 0L "SThss
ESTABLISI LLT O SALT AFFLCTLL SCILS" SITE

Opcrations x\h Ilf 19680 Cotton

Secd bcd prcparatlon

lin,of ploughings 5
iio.of plankings 3
Soving time and mothod of sowing 8,5.80 by Dibbling
method.
Sced rate 25 kg/hect,
Varicty B-557
Pertilizer Application(kg/ha):
i 8
P205 56
Insccticide
fusting 1 1b,B.H.C. /Acre
Spraying 1/2 1lb.liavacron/Acre
Hoecings: 2

Irrigations(cm):

Canal+tubewell watcr 65
Reinfall 21
Total: 8€

PABLE:TI-21  InITIAL SOLL AifAL:SIn O ThL STULY" STALL,
FSTAELISI LT Ol SALT AFFECTEL SOILS" SITE
hk rlf 1980 (Lotton)

Lepth(ems) ... hpy e .ﬁﬂp ...... SAR . ...
0-30 9. 02 6.28 20.9

30-60 9, 32 €.75 2i.2

60~-90 9.70 5, 07 25.8

90~-120 10,07 3.4 18,0

TABLE:IT~22 EFFECT OF LIFFERERT STALY ESTABLISHLINT PRACTICES
O YILLL OF COTTOn ON SALINE SOLIC 1-O-GYFSIFEROUS
SOILS
(Site Sahiwnl)

Treatments_ . . . .. chld of cotton(”harlf 1980) (¥n/ha).
Tat sowing Vuly Tovw germingtion ~nd cron Tailed.
Louble row bed 272,29
Sloping bed 207, 66



-

=:0¥

TABLE: I1I-23 CHE.ICAL CCLiPOSITIOL Ci* IAKIGATION WATELR BEFOKE
ALD APTER PASSING TIHRCUULH GYPSUL. BED

Irrigation watcrs __Hilli-cguivalents per litre — LD.S. 6
Ca+lig ©a :.’CO3 Ccl sC, (ppm) £C x 10 pH ESC SAR
T P L/l

-T2 {(pure tubcveall
water) 1.20 11,4 £.00 T7.C0 2.50 736 1150 7.8 0.8 14,80
Li=T72( tubewecll
water through

gypsum bed) 3.2 9.8 3.0C 4.00



PABLE:II-24 CULTURAL OPLLATIONS CARKILL O THL EAPERINLNTAL
SITE OF G(YsSUL. ULE STULY

Pubcvell Li=T72
Cultural Opcrations Kharif 1920 habi 1680-81
_(higg). . ... {}hest)

i)ueed bed preparation:

lo.nf ploughings 6 7

#o, of plankings 2 3

seoed rate(kg/ha) 25 92, 2%

iate of sowing 14.7,1980 1.12,1980
1i)later apolication{(cm):

Irrizrtions 149, 86 22.86

Gainf~ll 41,40 9.65

Total 191, 2¢ 32,51

1ii) Pertilizcr(keg/ha):

i 112 134

r205 - 56
iv)Hocings - 1-
v)lecdings 1 1
vi)Insecticide applicd - -

TAELL:ITI-25 THFTiAsTIC LisTE OF SOIL A5 LIFLCTEL BY DIFPERENT
L LTROLS OF USILG GYPOU. TC OPTEL:Izk CKOP PLCLUCTLOM
FROL SCrIC TRLIGATIGH V. TED

Tubcviell 1.l =72
Trcatments Year 1080-81
Lptex pereolated after
3 hrs(em), . _6 hrs(er).

1. Tubewell watcr through ypsul bed 1.15 2.05
2, Purc tubcvell water, 1.05 1,95
3. Purc tubevell wotirsaypsar applicnt- 2440 3.90
jor. in thc scil on 100, woter
gunlity b~sis.

-4~
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T4AFLlr:I11I-2€ b CF CF CIFTDLENT LoThOLS OF USTHG GipiUld TO OPTII I2L CRO¥ FPLOLUCTIOH
Thol, S0UIC IREIGATICHN WATLKS Cii CLOPS YIELL

Tubevell Lk 7/ (!161d kg/h()

e ™eTeTe T e T e" 2T Te "0 o« ™o =8 ™o . - - «"0o =0 - _—y e =g - - ™ o - « e ™ - - -

Tregtgugt§ e e m _Iha{l: 19§O(x}c:,_ _ 5a§1_1389—§1gvgeat) _

. Tubevell water through gypsurn bed 2(50.98 2610, 57

<, Purc tubercll wvatcer 2105.19 2001.78

3, Purc tuteroll watcor 4 Gypoun in the soil on 1CCk 2200, 48 2750, 77
water quslity qulu.

TAPLE: II-27 FFFLCT ¥ DIrkkn 17 T ClS CF GYrEULL UST CLo SOIL CHARACTERISTICS
- - _ tubevell b= 77 - - -
Trcatments cocpth T o1 =Y Y o
((..’L) :33 [ 53 34
rredwhent Post vheat Prodvheet Posd-vheat
e 1950—81 . i?BO—SJ_ . lgf}:61 1980-81
1. Tuber .11 water 0-15 1,13 1. 5. 07 4.80

through gypsum bed 15-30 1.45 3. 00 5.21
2.70 4,61

£.953 3.32

4. 35 3. OO
2.25 2. 61
3.€0 0.98
Z.52 1.93

3, Purc tubewell watcr+ 0-15 1. 45 1413 sedT 2.€7
gypsum in the soil on 15-30 1.33 1.10 4,13 5.22
100% watcr guality 30-€C 0.85 .77 3.70 2.7¢
basis. €0-90 0. 60 0,63 3. 40 1.90

[ ]
~WO O N

2.Purc tubcwell water 0-1% 1.05
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CHAPTER-III

SOIL ANL WiTER TESTING LABORATORY

Soil and watcr tosting laboratory ot this projcct is
mainly concerned with the snalysis of seil,watcr and plent
samplcs collected from veorious rescarch sites located in the
project area., Prcviously the laboratory was ¢quipped with
saiinity analysis only,now the scope hag boen ¢Xpandcd to cover
detailcd fertility annlysis and meisturce holding capacity detcr-
mination at diffcrent brr tension in vicw of the compelling nccd
of ficld rescarch on fertility.In ~ddition to this,facility
for boron dcterminnticn h:rs been provided to study wetcr quality
from the vicw point of boron contnmistion. Therceforc,ficld
experiments arc being conductcd to study salinity-fertility
intcraction cn dirferent crovs -nd boron toxicity h-zaxd of
cubevcll Cwater in the project areca.

The latorstory alsc cxtends frcilitics to other Government
Semi Govt. agencics,difrcrent orxgoniz-tion of VATLA cege SCALTS
end private scetor in the ficlu of watcr and soil anclysis, Soil
samples rcceived from the rircctorate of Soil Salinity end Vatcr
Table Survey arc ~lso anolyscd.

since adequate onclytical facilitics arc availablce,study
on various problcnms rel-ting to soil,watcr and crop problcms
hss been initinted. 4 report on "iitrificetion in fertilizers as
a function of snlinity onu moisture stress" is bcing published
shortly. Progrcss achieved is given hercunder:

1. So0il samples anrlyscd for SP,iCu,pH,Catlig,ha,

C04,HCO,,C1,50,, 84T, 6119
2, Water samplcs analyscd for phi, ECv,Catlig,lia,
€04, HCO4,C1, 50, KEC, T%, 54D, 509
3, l.echenicel annlysic of soil 200
4, Gypsum contunts in soil. 220
5. Gypsum reguirement of soil. 80
€, Lime deterpin-tion in soil 5
7. Totzl nitrogen in soil 85
8, Totszl phosphorous in soil. 85
9., Availzblc phosphorous in soil. 45
10, Totel potassium in soil 85
11, HH4 in soil 100
12.L02 in soil - 100
13. N03 in soil 100
14, lioisture holding caprcity of soil at 1/3,1,3,5,9
anu 15 bar tunsions. 395
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15, lioisturc pcrcoentogsc of soil 41
16, Cation cxchangi coprcity. 39

17, Secd germinstion test. 24

II-hEesearch lork

- wreea - -

Study, completed:
4 "Litrific-tion in fertilizers as a function of
salinity and moistuvc strees

OBJECTIVES

The cxperiuent wes conducted to investigatc the impact of
salinity,moisture strcss ~nd watcr-logging on nitrification
with a vicw to develop better tecchnigues for usc of nitrogcnous

fertilizers on such problem soils.

PEOCEL ULE

The soil used in this gyperiment was collected from the
project Area, 1t wes 1ir—uripd,ground,scrcuned through 2 mm
sicve and Tinnlly homoginized. Five hundred grens of soll was
taken in cach pleselc buaker and artificially salinizued by
quadrstic cquntion mctitod by using srlts nomely NaCl,NuPSO/,
j:g50 , and Cnllse Urlirity levels varicd with constant SAR
1.c.710; C1:80, aud Cn:lbig bcing 1:1 and 2.1 reppectivelye The
salt werc thoroughly mix._.d and propcr meisturc strcss was
cronted. liitrogen in the Zorm of urc4,lAP and itrophos wes
added ¢ 134 kg/hz,

Treatments:
Following treatments werc tested:

1.6alinity levels:3

5, = ; millimhos/cm
52 = 3 ~d 0-
53 =12 ~do-

E.QEEj}Jjﬁy;}pyp}gzd
P, = Control

. = Urea

F AP

}- = hiitrophos,

i}

W
.
o]
[N
n

turc levelsis

- - - -

= Control(air dry)

= 1/2 ficld capacity
= I'icld capscity

= Saturcztion,
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4, Replicntions: € (R1 and RZ)

5. Incubation period: 3

14 days
28 days
4% days

]

I
I
I

w0 -

Obscrvations rccorded:

1, Total nitrogen.

2. smponium contents,
3, kitritec contents.
4o litrate contunts.

Trend_ of rcsults:

1. It was obscrved thnat totel nitrogen increcased significantly
vith thc increasc in salt contunts in soil whereas incrensing
moisturc upto field capzcity s1so increascd the total nitrogen
contents of soil which finally deeroascd at saturation lovel.

It was furthcr obsezved that npplication of nitrophosphctic
fecrtilizer eSpecinlly - A proved to be muord buneficialll itroson
losscs incrcasud with incroensing incubnation period.

Ze pmmonium contents incronsid vith incr.ssing salinity.Incron-

sing moisture upto ricld cepacity decrenscd ammonium contents,
vhereas ~ nityirication vas stopped altogcther at seturation.

3. Hitritc contents verce directly proportion~l to srlinity.
Moisturc did not show sipnif'iceant cffict on i.0, of soil ot ~1l
intervals, Applicntivn o fertilizer increascd nitrite contents
Incrensing incubntion dicrensed the nitrite contents significan-
tly,

Ge Salinity imposcd n ncgative cffuct on nitratc contents,
Moisturc upto fiuld coprcity showed a fovourable c¢ffect on nitri-
ficetion wherces saturation exertud neprative cffect liitrate
contents were dircctly propor tional to fertilizer applic~tion,
howcver,~ Al ~trcated solls revenled to be more favourable for
nitrste formation.Incrersing incubrtion pcriod increrscd

nitrate formation,.
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CHAPTEL=-TV
AGROLOLY

Agronomic researc at the project aims at improving the crop
production technolory by making best use of soil and water resourcer
in combination vith other agricultural inputs, tater is considered
to be key input for raising crop yields, hence in moet of the
studies ite use is planned in different ways to make most efficient
use of this scarxce resource,

In 211,eight studies vere included in the cnnual resesrch
programme for the year under report, List of scudies is given

velow and the detziled progress Toxr each study follows the list,

1, Lffect of plent population on yield and yield components
nf cotton.

2. Optimum mana, ement studies on major cCrops.

3, The relation between plant population,water application,
pest manasenent snd nitrogen fertility on cotton production,

4, tvaluation of vater requirerents for sugarcane grown
on soils of Gifferent vater table depths.

5. Amplification effect of salinity on moisture stress and
crop production,

6, Vater distribution and saving Aas sffected by different
shaves of field.

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

8, Carry-over of weter in rice fielus for wheat production.
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STULY DNo.I: LFFLCT GI L. 10 POPULATION ON YIrLD A¥. YIELC
COi POLETIDSOr CCTTCH,

OBJECTIVE

Appropriate plent stand is the primary requirement of any
crop to produce optimum yield, Cotton stand in the farmexr's fiela
is generally less than 50z of the required plant popul:tion.This
study vas planned to find out optimum plant popul=tion for cotten
variety B~557 which could ensure maXimum yield under normal soill
conditions.

Plan of ‘ork:

Tha study wus conductcd at hullarvan Farm in an area of
0.2 ha. The following plent spacings vere tried in randomised
block design in three replications and a net plot cize of 18X9m.,
plant to plant spacings:

i. 30 cm.

ii, 45 cm.
iii. 60 cwm,

Phe distsnce betwecn lines vas 75cm. hecommended dose of
fertilizer “ 90-45-25 k: Lvk/ha was applied. Entire dose of
phospharus, FPotassium snd half of ii was applied at soving wvhile
remaining Il at pre-flovering stage. 211 other cultural practices
were common and thosc recomwended for the tract.

Observations recorded:

i, Plant stana,

ii, Humber ¢1 %olls per plant,
iii, Humber of opencd and unopened bolls/plant
iv, Plant height,

v, Seed cotton yileld

Trend of Kesults:

Perusal of the results given in Table-IV-1 indicate that
the highest yield of 16,85 g/ha was obtained vwith 3Ccm plant to
plant distance, Yield choved inversly proportional trend to
the intera-row spacing and reduced to 12.1 g/ha vhen plant to
plant distance was increased upto 60cm.
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STULY NC.2: OPTEH U LiAuACGI:ELT LkLSEALCH CH SUGALCALL
0bdouCTIVL

Although majority of Iakistan’s nopulation is engaged in agri-
culture yet the production has not yeached the level of consumptior.
The mejor cause for this situation is that majority oi Tfermcrs do rot
practice the improved srronomic practices vith the result thst the
yields have remained much lov compared with the production potential.
There is much to he done in this direction to bridge this production
gap, This study vas propesed to test and develop higher production
technology Icr sugarcane,

Plan of Noxk:

The study was 1aid out ot tubevell Lit=78 during the spring 1981
in an area of 1 ha. Land vos well levelled, well drained,salt free
and had good quality weter supply lor irripetion,

The following trestments vere teceted in randomized block design
in three replications.
i, Low fertility-traditionsl irrigation - Ho plant piotection.

ii, Low fertility,irrigstvior ot 3 har moisture tension, ilo
plant protection.

iii, Low fertility,irrig-tion at 3 bar molsture tension,
optimum plant protection,

iv, hecommended fertilizer dose,irrigntion at 3 bar moisture
tension,nc plant protection,

v. Recommended fertilizer dose,irrigntion at 3 bar moistiure
tension, optimum ple=nt protection.

Fertility Treatme ts:

Low fertility represented the average rate of fertilirerx
application to this crop in the project area vhich ves 50 kg N/ha,
Vhereas recomnended dose 200-90-45 kg LPK/ha.

Irrigation Treatmenis:

Traditional irrigation means irrigation according to farmer
practice and irrigation at 3 btar moisture tension denotes application
on development of this stress in the top 30cr, soil denth,

Optimum Plant Frotection:

jdministration of suitsble insecticides in reguired amount and
at required time to provide full protection against insect damage.
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Observations recorded:

i, Humber of plants/unit area.
ii. Nurber of tillevs/plant.
iii, Cane height

Hote:~ The crop hac not been harvested yet hence yield results
could not be reported,

STULY 10, 3: TLL heLATIOL BLTV ila PLANT PCPULsTION,GATEL APPLICATION,
PLST 11ALACLRENT AliL NITLOGEL FERTILITY Qi COTTON
PLOLUCTICH,

OBJECTIVE

Good yield is nlcost unimaginative vithout optimum number of
plants,proper safety ¢ rinet +he insect mests and proper Tertiliver
dose, High plant density eno vertilizer inputs offer favourable
habitat for insects [lourishment vhich in turn reduce the potential
return: to the farmers, Comronly these yield factors axre taken
independently hence nothing certain concluded, In view of a pertect
crop management,thece thrce wajor - factors viere taken to influence
crop yield in a group.

Plan cf rork:

Three fielus sach having 0.4 na area were selected one each in
the command of tubewells Lii-15,5€ and at Phullarvian Parm, Lovest
poptulation was proposed et lik=56, medium at Phullarwan Farm and the
highest at Lili-1%5, Comperable solls were selected at three sites to a..id
site differences, The folloving variables vere tested in split plot
design in “hree repeats.

Treatments:
_Locations __......

T, V.56 Phullar- T. V.15
wan Farm

Plant population level Low l.edium High

Pest management Low Low Low
liedivm Ledium liedium
High High High

Hitrogen fertility Low Low Low
liedium lLiedium fied ium
High High High
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Plant Population:~ Low,medium eand high plant population
cerresponded to 2500¢,3700C and 50000 plants
per hectare,

Pest Management :- Lov pest manapcment represented farmer's
practice,medium-recommended and high absolute
pest control.

Nitrogen Fertility:-Low fertility- vero bijlieaium=70 kg/N and high
140 k¢ I/ha.

Lote:- The highest plant populetion (50,000 plants/ha) could not
be achieved uue to crust formaticn, Although resoving and
gap £illing was done to come up vith the recquired number
of plants but no success was achieved,

Observations recorded:

i, Actual number of plcnts under each treatment.
i1, Number of flovers and bolls/plant.
iii., Productive and unproductive bolls/plant.
iv, Seed cotton yield.
v, humber of sprays and total cest incurred for each pest

management practice.

Trend_of Kes

ulis:
Fesults shovn in Pable IV-2 indicate propertionate yield
response to the increasing levels of N and pest management, Plant

popul=ztion did not make significant dirference on seed cotton yield.

SPULY 1NC.4: BVALUATION CT WATER RFCUTIKIL TS FGR  SUGARCANT GROUL
Gl SOILS OF LIFFERELT \ATLR TABLE PEPTHS

OBJLCIIVE

In most cases farmers apply total delta of water recormended
for a particular crop, irrespective of water-table depth and other
factors regulating water requiremcnts,although at high water table
crop water reguirements are met from ground-water. VWith a view
to prepare guidelines for efricienrt use of irrigation water, This
study is being conducted on sugarcane CI Op.

Plan of Work:

Treatments:

i, Traditional irrigation.
ii.Irrigation at 3 bar moisture tension.,
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The experiment was laid out at four different lccations having
an zpproXimate water table depth of 0-1, 1-2, 2-3 anu 3-4 m from the
surface. There were thrce replicatiors, Fertilizer dose was koept 200-
g0-56 kg nik/he, Intirc do.e or P?Or, .0 and 3 of Il was applied at
soving while remaining + o at cloéiﬁg ifi. Irrigation to 3 bar
moisture tension treatwent wee provided on developrient of this stress
in upper 30cm scil depth, For 0-1 m water table depth, the deficit
was madc gcod by bringing the soil roisture contents back to field
capacity. This deficit vas vorked out Tor the upper soil layer over-
lying the saturated soil. For other wnier-table denths,the deficit
for the upper 1m soil depth wns replenishea. Siphons welre used to
apply measurea amount of water %o each trentnent, Traditional
irrigation was applicd nccording to farmer's practice. Contributior
of water at e=ach water to%le depth vas recorded alonsmvith cffect of
each water-table devth on crop yicld.
iong recorded:

Observations,
i, Depth of water applicd at cach irrigation to each treatment.
1i. Hillable ond non-millable tillers/unit area.
iii, Cane height and cane weight.
iv, Stripped canc yiela,
v. Total deltn applieu foxr each vinter~-table denth,

Trend of Kesults:

Recults presentea in Table-IV-3 indicate that higher cane yields
wers obtained with irriration application at 3 bar moisture tension
at all thc water table depths. Hovever yield differences weré more
prominent at water table depths in the range of 1-2 and 3-4m,

STULY NO.5: ALPLIFICATION FFFECT Cl SALILITY Ol MOISTUEE STRELS
Ll CRhOP TROVUCTIC

OBJLCTIVE

Crop yields ave reduccd if they are exposed to moisture stress
during their life cycle.iresence of salts further amplify the mois-
ture stress., Thus cropc srovn on salire soils need more freguent
jrrigations to provi.e tavourable conditions for grovth,compared
with normal soil. The rmplification e¢fiect of salinity on moisture
stress has been widely recogrized but very little rescarch has been
conducted desipgned to quuntitatively evaluate the amplification
effect of salinity ~n moisture stress ond crep production,

Plen_ of Forl:
The study was laid out in ~n area of 0.2 ha at tubevell Lli-C€
representing a field having snlirity in the range of 8 mmhos/cm,

wheat variety yecora wns gsovn in the last week of Mov, &nd the
following irrigation treatments werc tried.
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i, Irrigstion cpplic-tion on the depletion of 20% nveilablc
moisturc,

ii,Irrigotion -~pplic:tion on the depletion of 30% ~vnilable
moisturc.

jii.Irrigstion cpplicztion on the depletion of 404 aveilable
moisturc.

$0il moisturc dcficit wes replenished in the top 15cm soil for
the first irrigntion rnd 30cm for the subsegquent irrig-tions,

Ob_grygj}ppsA;ppprgpﬂz

1. lhumber of pl-nts/unit arca.
ii, wumbex of tillcrs per unit nren.
iii. Humbcr of spike beearing tillcers.
iv. Crnin yicld.
v. Sr-linity stotus b forc :nd sfter irrig-tion.

Constrsint:~- Thc crop recuived only two irrigetions rccording to
proposed plrr of vork. Hoon arter the crop reccived
sccond irrigation,wintcr reoins ctnrted and did not
pcrmit the opcrntion of scheduled trentments, Sincc
scil v~z f.irly rich in sodium snalts hence hrd poor
porosity nd n1llowdd prolonged sty of vator. This
Phenomenon becides disturbing the proposcd irrigntion
p-ttern,resulted in frir percentopce of grainless enrs.

STULY NO.6: VWATFhk DISTRIBUTION Al SAVIKG A4S ALFFECTLL BY
LTFLEALNT SHAPLS OF FIrLD

OBJECTIVE

Genernlly the fi2ld size is £7.07 x 60, 35m which is divided
into tvo cqunl prrts forxr irxip ticen. The work donc on precision
levelling »nd ro=-ch-ping of £101ds in the recent ye-rs h-s indicrt.d
thet irrigotion w-texr ¢m be soved by ri-shoping the ficlds vhich
s1so cnsurcs its uniform distribution to ~11 p-rts in the ficld,
Howcver na dots on votuv s ving,its distribution -1nd imprct of thusc
factors on crop productior is ~v-il-ble undcr loc- 1 conditions.This
study wns initintud with - vicw to comprre the yi.ld responsc #nd
the wrter srving -s ficctea by diffoerently shoped ficlds,

Plen of Vork:

4 f£icld mussuring ~n opproXimrte rruc of onc hectrre was token
in the commend ¢f  tubcwdll Lii-94. After precision levelling it wes
reshoped with the folloving me s surements,eoch hoving tvo replicrtions,

i, 60,4 x 33,5m (3 rcre)

ii. 134,71 % 15.1m(} rcre)
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Wheat variety Pari-73 was sown in the last week of Novembex,
Reccmmended dose of fertilizer @ 140-5: =26 Lg WPK/ha wes applied.

The folloving obscrvetions wesd recorded,
I

i. smount of weter applied to each plot for irrizcstion.
ii. Mumbcr of tillers and plants per unit area.
iii, Grain yicld.

Trend_of Lesults:

The crop rcccived only one irzigation during initial stages
of grovth, Later,frequent rain showe1s did not allov ths seil to
veceive irrigation., latn oi one irrigation indicatc slig,htly highex
water application to ficld dimension, 134,1 %« 15, 1m and proportion-
ately higher yield over €0.4 X 33, 5r ficid (Table IV-4).

STULY KO.7: PADLY YILILY Aie PL&NT POPULATION AS AFFECTLL
BY LALTIVITY

OBJECTIVE

Pflarnt to plant svacing of 23cm is generally reconmended
for rice producticn on normal soil, Since plant grovth may be
affected due to salinity, thc nornul recommended spacing may
not be suitszble for snlt aifcctea soils, In order to find out
optimum sprce reguircments of rice in a saline foil this study
was taken up.

Plap _of lork:

Site Selgg}ion:

4 nunber of ficlds were s-mpled to have selection according
to experimentsl specifications but uniform salinity could not be
encountercd on # single Iicld and variation was quite laxrgc. Salin‘ty
patches were very irregularly scattercd in different shepes and siuc,

liost of the srmpled fields,if had desired ke ronge,werc hinsh
in SAL. The finally selccted field had &lmost 70% samples with 1C2
upto 8 mmhos/cm and 30% ~bove 8 mnihos/cm,.

First ycar rice crop is in the field and yield data will be
reported after crop harvest,
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STULY C.8: CALKY~OVEL OF WATth IIv KICE FILLLS IFCR VHEAT
PRGLJCTICN

OBJLCTIVE

Vheat follows rice in a considersble acreage. Rice crop
generslly vacates the lana some-waerc by the middle of November,
thus very short time is left 1or planting of wheat., Since rice
ficlds 1rew-in under constant floodin., for an zpproximate period
of thrcc rmonths,the soil is compacted ond is rendered hard for
cultursl opcrations.Hovever, ricc ficlds are in possessicn of a fair
amount of sub-soil moisturc., Commenly threse solls are ploughed to
restore normal soil structurc =nG soaking irrigation 1is provided
for planting vheat. Luc to this,sorclimes vheat gsowing is delayed
considerably which,in turn,aficcts tie yield.This study was
proposed tco test the concept of minimum tillsge and utilizetion of
stored soil moisture to ensurc timely soving of wheat and its
effcet on yield level,

Plan of lork:

(ne scrc field re-prescniing norxmal soil was selected at
Phullarvian Farr. After harvesting rice it was divided into fourx
equal ports teo test the following trcatments,

i, Thorou;h preparation of secd bed Yor wheat planting
without sesking ivripgntion,

ii, Partial tillage for wheat planting withcut soaking irrigaticn,

iii, Soaking irrigation and thorough seed bed preparation for
wheat sowing.

iv, Soaking irrigation and partial tillsge for wheat planting.

Kice Ticlu wns vacatcd on €,11,1981. After two ploughings and
two pl-nkings the treatment unucr partial tillage without soaking
irrigation was sevn on 9.11.1281. For complete prersration it tcok
an addition=l period of 2 days for 4 ploughings with even number
of plankings, Sosking irrigation vies applied on 7.11,1981 and the
treatments having partial and thorough tillage were sown oOn 19.11. 81
and 22.11,1981, respectively., Vheat varicty Pari-73 was planted ond
normal fertilizer dose of 140-56-26 kg I'FK/ha was applied,

The following observations vere recorded:

i,lumber of plants/sguarc motre.
ii.Number of tillers/square metre,
iii,fumber of spikelets and grains/ear.
iv, Grain yield.

~3154:~


http:19.11.81

Trend_of_hesults:

The results piven in Trole IV-5 indicate that the highest
as ohtained in thoroughly prepared seed bed after

wheat yield w
owest yicld was achieved v ithout sozking

soaking irrigation., The 1
irrigationtPartially preprrcd field,
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WATER,SOIL Aiil CLOD ANAGELLKT (WLiR)

STULY H0.1: WIkL COnTRCL
OBJECTIVE

LWeced growth in the field crops espccially during Rharif is
a problem of deep conccrn, Veeds compete vith the plented crop for
moisture, light,nutricnts and space hesides offering a poor guality
produce at harvest. rart oi’ the inputs applied for the crop
production iz utilizcd by the inter prowing wecds, To check this
loss, som¢ of the suitable chemicrls,available with tine firms
operating in Palictsn werc testca alongwith manual weeding to
compare their cost,cifcctiveness in terms of weced control and crop
yield. Research woric was taken up on whcat, supgarconc and rice
crops and progress concerning esch crop is discugscd oS under:

The experiment wrs laid out 2t tubevell 1ii=75 in ~n area of U.4
ha, in randomizcd block design in throe repento, Crop ves plentcd
in the first half cf .arch ~nd fertilicer dose wos Z00-90-50 kg Lli/an
Irrigation vas spplird on crep derand bnsis ard approprinte insecticu-
des were administcercd to centrnol inscct peSts,. Following treatments
were tested:

i, o weed control
ii, Best veed control.
iii, Gramaxone 2 1lit/ha pre-cmergence

iv, ~d o= 3 -do-
Ve ~d 0= 2 ost-cmergence
vi, ~d 0~ 3 -do-
vii. Gesapax combi 6 lit/ha post cmcrginnac
viii. ~-do- 9 ~do-

Obsexvations hecorded:

i, Number of plants and tillers/unit area,

ii. Lillable nnd non-millatle tillers/unit area.
jii. Cane height #=nd cane veight.

iv, Cone yiecld/plot, ‘

v. Labour requiremcnt of each trcatment.

Irend of Results:
Fesults given in Toble IV-€ indicate th~t upto 50% increese
in cane yield cen be obtzined through complete wieed control.Amongst

the tvo weedicides tricd geszpaXx  combi @ 6 lit/ha gove better
control of weeds and higher cenc yicld.
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Yihent:

The experiment was contucted »t 'hullervan Farw in randonmized
blocl: design in threo replicr tions, Vhest varicty yecora wns lrnted
in the middle of Lioverber, Lceecrrended fertilizer dose 140-56-28
ke Nik/ha wns applied nccoruing to rccommcnded practice, The crop
riccived tve irrig-tions duriny the senson, Following trcntments werc
tried.

i. ho weed contrel
iti, Lorrnl vecd control,
1ii. TFest veed ontrol
iv, licuran 2.9 kg /hn post emecrgence application,

v, Licuxrsn }.O ~do~-
vi, Afnlon 1.0 Pre-cmergence
vii., 4f=1lon 1,5 -do-
viii, Afnlen 1.0 Jostecmeronce
iz, Afnlon 1,5 ~d 0=
%, Banvel 0.8 1it/nn ~do-
xi, Lonvel C.42 -G o-

Telloving observnticns vore recorded:

i, burbcr of plants ond tillers/unit area.
ii, Lunber o spikcelots mmd grninm/spike.
iii. Groin yicld,

iv. Lobour reguirements of crneh treatuent,

Trend of Iesulis:

Phe recults iven in T:blce IV- 7 show th-t the highest arein
yield of 44,C7 v/hn vng obtaincd through best ha ‘nd weeding followed
by dicur-n « 3 <~/h* poct .mérgence spplication. No vecding gove the
lowest (?C. i3 '4/ Hq Jlbld.

Licc:

The experirent vas 1aid out ot tubcvell Lii=78 in an arca of 0.4
hn in rardomized tlock design in throe replications, IFFine varicty,

R-370 wns plantcd in the middle o Jualy in lincs spaced 30cm.,
Lecommended rortilicer dose 1l.c, 100-60=30 kg BT /ha wes applied
during the crop scaron, 4ll Y end 1 osnd 1/3 & wes applicd =t sov ing

vhile remmining 2/3 a2t tillering =nd panicle initiation in cquel
instalments, The following trantments vere tried:

i, Mo weed contrnl
ii, Norirl weed control(iermer'c practice)
1ii, Complcte wced control,
iv. Avirons-n @ 23 ki/hn 10 dnys nfter transplantirg.

v, =~do- 29 -d o~
vi, =dn- 35 -do=-
vii. Treflan @« 4 lit/ha 5 days after tr-nsplonting,
viii. -d n- 6 ~do-
ig, ~-do~- 8 ~d 0=

-t 57T 1m
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Observations Recorded:

1. Kumber of plants/sgunie mctre.
ii, Humbcr of productive -~nd unproductive tillers/sq.m.
iii, V.eea count unacr c-ch treatment.

iv, Cost of wvecd control.

v, laddy yield,

Trend of Lesults:

Phe rcrults given in taple IV-8 indicate thrt higher prdady
yicld woes obtnineda by coutrc1ling weeds mcchenically and with
treflsn ~t the application rotes of € and 8 1lit/ha yet canmot be
rclied upon since the crop hod gporadic root infection during
initinrl grovth stngcs vhich cauned complete foilure ol the affected
nlents. The attock wns merc LCVELC in the centre mnd less ot the
aides, loreover it was not spccific to any chemicnl but was
obecr ved in 2ll treatments including control, Inspite of the
apnlication of greanuler inrecticides the irfection could not be
controllet,

STULY 1i0.2: LALC LLVELLING Ane LALY YAl LG
CBJLCTIVE

levelling of 1land is bencficial ns it improves irrigation
and fertilizer usce efficicney which ultimntely rcsults in increansed
production, Keshaping of ficlus by increneing the length and
reducirg the width »lso helps in wnter soving. Although this hes
been proved under €xperiments 1l conditions but the Tarmer's respensc
h-s So Tar been conscrvetive,In oxdexr to demonstratce the benelits
of levelling in tcrms of high crop yielus four to siX nacrce plots
are being cetoplished ot improved v~tcrcourscs,

Plon of lork

tnc hectare orep was selocted vith a farwer heving mostly
mlevelled fielus in the cenrand of tubercll SHP-20,It wns prccision
levelled and reshaped into 0.2 ha units for irrig-tion.Vheot vericty
pavon wos sown in Leccmber. Feconmendecd dosc of fertilizer € 14056~
28 kg niK/ha wes apolicd.!olloving irrigntion lcevels were tecstcd.

i, One irrig~tion during the growth period,
ii, Two irris-tions during the crovth period,
iii. Three irrig~tions wuring tac grovth period,

Farmer's irrig=tion prrctice on = traditional luvelled,
ad jacent plet,similnrly fergilizeu vere obscrvad for comparison
purpose’, Former annlica three irrigrtions during thc crop gxowing
semson ~nd leokcd cven nmbitious to apply more irrigation if he
had some m~re watcr nt his dispossl.
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Following obhservations were recoxded:

i.Number of plants and tillers/squore mctre.
ii.Grain yield of levelled and unlevelled former's ficld.
iii.Number of irrigntions npplied and depth of irrigation
delts to both the ficlds,
iv.l'istributien of irrig-tion water in the whcat plots,

Trend, of Resulis:

/s reported in Tnble IV-9 vheat vield wns significantly
highes on lcvelled ield even with one irrigation ns compared with
traditionally l-velled plot.Yicld incressed vith increacc in
number of irrigstions on procision levelled plots,



TABLL: IV-1 SEED CODTON YIilLi AS AFFECTEL BY DIFFERLNT SPACINGS

Plant spacing o _ . vield (¢/bA)
30cm 1¢, &85
45cm 15, 81
60cm 12,70

TABLE: IV-2 SELL COTLCL YIeLe AS INFLUeMCH® BY PLANT POTULATION
PEST WANAGLE: T AVD BIThOGLL PrRTILITY

(Ylle q/ha)

Litropen(ra/ha) . Tropiments .
Fest Plant ~ populs “tion/hy
e hcnvbcmint _ 25909 ) 97900 _
Nil Yoor 5,62 5.85

1ied ium 7.713 6. 81
Teet Te 57 7.66

70 roor 9, 81 9, &
i:coium 12.18 12.53
Hest 12. €0 13. 30

140 i'oorx 11,21 11.83
Micdium 13,60 13,90
Beet 14,60 14,83

TABLL:1V-3 CALT YT Lo e apilCPie v ILL1GATIOL
PLACTICE ST . onl Bk T LoTIL-TABLL DLPTHS.

Treptmcnts Latcr Tarle Lepths(m)_ _ ... ..
i 0-1 12 23 3wd )

Tradition 1 irrigat= 49.15 (4.35 52,16 74,28
ion( Farmex ‘s practice)

Irrigstion at 3 bar 54,73 78,28 56,€1 84,24
mristure tension,

-: 60~



TABLE:

V-4 IKLIGATICH LLLTA AL APFECTEY BY DIFFELLLY TIELL
DIHENSIONHS

Ficld rimension Lepth Oi 1r5lg°tlon \hcat lleld(Q/hp;

. ——— A & & e .--_-‘...--u_--._~_

134¢1 X 15. Tm 10414 ‘24.2&
€0.4 X 33.5m 8. 84 22.53

- g e, g —y g o ™ -y wa g g g "t ™
’---.."o--ooooo-

TABLE:IV-5 VHEAT YTiLL AS APTRCTLL EY PhE-PLALTING TRRIGATION

AHL TILLAGE

TEeatMENT_ | . imeme e e e m e Ylald(Q/‘hw ..
Partial tillagc nna soving without

soaking irrip-tion, 30, 50
Thorougl preperaticn nd rovirg without 36,28

sonking iiripgntion,

Partial tll] pe and gowing with
soaking irrif-tion. 35.88

Thprough prcpszation coving with 41, 86

scaking irrignuion,
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TABLE:IV-6 CANEG YILLL AS AFFLCTED BY LIFFERINT VEED
CC.in0L 1.2ThOLS

eemimen T e, 531 (som/hn)

No wecd control 55.980
Best wecd control 83, 501
GramsXonc 2 lit/he pre-emergence 55.T43
-~do- 3 ~d 0= 64,037

-do- 2 106 t-CmEYEENCE ¢0,968

-do~ 3 ~do~- 64,746
Gesapax Lombi € 1lit  -do- 77.059

500 It
~do~- 9 1lit - o= €2, 46

TABLE: IV-T7 WHEAT YlrLe AS AFLeCRLy BY UIFPLLELT WELL
CULTLOL Ll THOL D

Trer GCnYS, . e Yicld(g/hn) | ...

o weeding 26,13
Normnl weoding 32.47
Best veouing 44,07
ficuron « 2.5 kz/h~ post emergence 36, 89
~d o~ 3.0 -G o= 38,09
sfnlon 0 pre-cmergence 35, 88
~d O ~do~ 35,46
~d O TeV post-cmecryence 34,26
-do~ 1.5 ~do- 37.25
Banvel 0,28 1lit/ha ~do- 33.66
-do~- 0.42 1lit/he ~d o~ 34, 80
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T4BLL:IV-8 PAUDY YIELL AS AFWECTEL BY WEED CONTROL
TRLEAMAELTS

Sremtmente T T T e o). L
wo weeding 26,92
Hormal weedins(farmer 's practice) 33,23
Best weeding 31,78
Avirosan ¢ 23 kg/ha 27,66
~-d o~ 29 -do~- 27,55
~do= 35 ~do- 27,32
Treflan ¢ 4 lit/ha 27,95
~do- 6 -do~ 29,57
-do~ 8 ~do- 29,78

TALLE: IV-9 VHEAT YILLi Uiwlh LIFFPERERT ILRIGATION LLVLLS
OLi LeViLLlrl AUL Ui LLVELLLL FIELDS

R

e s "0 o "o"-"t"-"."-"n“o"-"'l"."'n"o‘o . . e o =e"e"™
reetments. .. .. ...oeoowon--o. ihent yicid(e/ho

One irrigoation on precision levelled

land. 29,12

Two irrigrtiongon prccision levelled

land, 33425

Phrec irrigstiore on precision levelle d

land, 35,88

Three frrigetioms on traditional levelled

land, 24,2%

eTe T e " ‘o"-"-"-".“o"'o--"o"o"c"-'o'-"o"o"o"-"n"o""‘a LI N
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CHaPTLKR-V

AGLICJLTULAL 1COLOUMICS

Agricultural Economics Section is

responsible to conduct Bench

Mark Surveys, prepare teasibility reports and evaluate new technigues
and methods of land reclamstion and various irrigation development

proprammes carried out at

determined on the basis of recomn
addition, the bection 15 also conducting

Farm lh:anagement, Crop production

resources as to maximize benetits,
following 8 studies (5 in respcet of

l.ona Prcject,
iendations made by this section.In

A future line of action 1is

rescarch in the field of
and ~ptimral allocation of input
Luring the year under report
liona Peclamation Lxperimental

Project and 3 in respect of Vater lienagement Research) were started

whose status is given below:

Title

1,0vertime resource adjusi-
ment patterns on farmw using
brakish and sweet waters.

2,Bench liark Survey of the
area selected for intep~-
rated development of
watercourse ccrmand area.

3, An economic comparison of
private versus public
tubevells in the liona.

4,An evalustion of the socio-
economic Impact of l.ona
Reclamation Experimental
Project.

5,Socio-economic analysis of
Shahpur (SCALP UnitsI).

WATER LiANAGH: tNT RESEAKLCH

1,50cio-economic feactors
that constraint water mana-
gement efficiency.

g,Evaluation of cropping inten-
sity coordinated to actusal
water supplys

3,Bench Mark Survey of Tube-
well SHP-19 V.atercourse

No.46000-L, Gl

btatus

Quegionnaire was prepared,tested
in the field and finalized,Survey
work completed, Summary t~bles were
prepared and write up of report in
hand.

Survey vork completed. Lata analysis
and draft report will be finalized
shoxrtly ’

rata sheets were prepared.Tubewells
data and farmers interviews were

recorded. About 50% editing of inter~-
viewing schedule has been completed.

Guestionnaire tested in the
field and finalized.

Completed,

Survey work completed and data
analysed.lraft report prepared,
Final draft will be finalized
shortly.

Sanctioned discharge of canal and pub-

1ic tubewells collected.The actual

water supplies are being measured with

flumes.liatrix of L. '.l:ouel has been
prepared.

Final draft completed.
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STULY kL. I: OVELTILuE RESQURCL AL JULTHLET PATTLENS Ok
Fall.6 USILL BiAKIOK AND SWELT VATEX

TLPOr T4 CL

Undexrground water reserves,if exploited,can play an important
role to fulfill water requirement in Agriculture sector.In fact,these
yesources are an integral part of irrigatinn system in Palkistan.,
pbout one third of the total w.ltex supplies to farms ccmes from
under:vound wvater reservoirs, Totsl underpround water reserves
have been cstimated to abrut 40 million acre feet,If we exploit
these rcsources properly ve cen expect @ tremend cus increase in
water supplies to fullfil vater recuirements of crops in future.

Generally speaking the quality of underground water is not
as good 2t surface(canal) vater,The analysis of underground water
resnurces eAploited uptn date has chovn that these axe high in TLS,
gAL and LSC as compared to cans1l vater, rercentage of injurious
salts present in undergrcund water varies from place to place.
proadly speaking,undexground wotei 3 can be classified as under
with respect 1o their gualit:.

o) SAh_ . kBE
1, Hazardous water Lore tman l.ore than liore than
1500 ppm 15 5 m.e/lit.
2. larginal watex 100G~15C00 10-15 2.5 -5
(ppm) me. /1it.
3, Useable water below below below
1000 ppm 10 2.5 m.e./1it.

In lL.oona Froject area about 32,0 end 60 percent tubewells axe
pumping hozardous,marginal aud 6 useable vater respectively.If vie
look st itona statistics,about 40 percent tubewells punp poor
guality vwater,which have negative effects on crops nd soils
and ultimately on economic prospexrity of the area,

l,ona Froject started oper-ting in 19¢4-65. Since then
underground water is being useG on lrIge scale for irrigation
LUY poOSE . HOoONEYr Or later during opcrational period,bad quality
water started creating probiens.Upto date figures shown thet
about 18 tubevells hzve been closed in l.ona Pro ject due tc pumping
brakish vster .1t was a mere wastsse of valuable public funds
besides other harmful effect of braskish water on land and c1O0ps.
It is important to study the i1l effects and resources adjustment
patterns due to brskish water uced for irrigation purposes over a
perina of time.
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OBJECTIVES

* Comperison oi cultural pruactices,use of inputs and income
of farms receiving waters of different quality.

* Tyaluation nf the effect of different quality waters on
_crop yields and farm inccme,.

1 LTHODOLOGY

Tubewells of perennial area weXe stratified intec two grouvs.
Those pumping water vith 1204 TLS5, 16.05 Shn and 3.13 LSC were
named as brakish and othes pump water vith 42€,67 TCs, 1.9 Shun
and Lero nbl were clrssified as Bv.eet, Three tubewvells each from
brakish and svect water were randomly sclected, liine farmers vere
randomly selected on cach tubcvell,thus 27 farmers gach from
brakish and using sveet irripation vater werc interviewed ,Infor-
mation about croppirg patterns,inputs,costs and returns,etc.werc
reccrded on preplanned and tested cucstionnailles.

PLLTATIVL RioULTS
1. According to survoy it has been found that eiphteen tube-
wells hrve been clnsed in i.oic Yroject due to pcor
quzlity of vater. "hece tubevelle were detcriorating soil
cn¢ have had cffect o nl ot (erminacion and crop yields.

9, Farmers on hrakish vster tubevells are using higher
sced rote ner hectare forx the following CYOPS; kharif Ratil
loddex,\heat,Cctton,Bugarcenc :nd kice.

3, Farmers on brakish vater tubeviells are anplying mnre
irrigastion water/crcp coumpared to farmers on sweect water
tubevells.

4, Farmers on sweet water tubevells have shown higher cropping
intensity.

5., Farmers on brakish water tubeviclls are using higher dose
of ¥Yi. especially for citrus ovchards and fodder crops.

6., Parmers are unawarec of scientific methcds of land
reclamation and adoption of more salt resistant crops.

STULY WO, 2:DikCll Akh SULVLY CF ThE AnEAD ELiCTir FOR
LT EGHATEY UL VieLOPLEST O V 41=ELCOURDY COMIwaND ARLA

Efforts sre being made to apply full package of new technology
develonped at liona In a watercoursc cornand area, For this purpdoce
tubevell L~-93 has been selected.before application of farm land,
water and crop mansgetent technology,bench mark survey of the area
as to measurc the state of economy is recomriended, Foxr this purpose

Agri.Economics Lection carricd nut e SLIVEY in which pre-conditions
of the ares has Dbeen marked.

~: 661~



OBJECTIVLD

*

Analysis of existing agyicultural economy of the areces
selected for application of forwm land,water ard crop mana;e-
ment techncolngy.

Assessment of the changes aind their economic evaluation in over-
all agricultural economy on occount of application of farm
innovations viz, managcment of irrigation supply,introduction/*
techniques usc of marginal guality vater,better cultural
practices and standard use under problematic and water

conditien. /¥of soil reclu-
nation

Complete analysis of the suiviy jg still awaited but somc
tentative rcsults have been dceriveu and summary is given as under:

1.

0

3e

4q

S

Te

8.

tross arca of the corn:nd is 157.09 hectares,cultivatcd
area being 148,56 bcctrres and un-cultivated arca is £.,5
hecetares.

Gencrally,the tyne of soil 18 clay loam, 4.8€ hectare of
1and w=s affected bty vitcr-logyring, 2,83 heclares arca
affccted a by sulinit, ana cbout 7.29 hcetarc is un-lcvelled
and recuire preopcr levelling.

Total supplies of w-tex cwon cansl -nd tubewcll pcr month
are 145,79 acre T+e¢t, ol which £1.60 acre Teet from cancl
and 83,90 feet vater ir ouphlicd from public tubevell.There
is no private tubcvcll in the commanrd of tubevell I'i=93,
liain watcrcourse as vell as Tarmers branche¢s are .n poor
contitions., hesvy water losses occure durinp conveyance

and field applicr tion..agnitude of losses are higher thon

50 percent of the total suppli.s at head.

l.ajor crops sown in the uar.a are citrus fruit,wheat,foddcr,

rice,cotton and sujarconc ctc.besides crops animal rearing B
such as cows,buffalncs orts and sheep arc also comnon with

farmers.,

In the watercoursc correnucd &area cropping pattcrn constitute
427 food crops, 33%x cash crops and 274 fodders,

Cropping intcnsity during Kharif 1979 was 50.34 and during
Fabi 198C-81 was 73.19.Annual crepping intensity is 173.53.

Per hectare yields of aiffercnt crops are,cotton 370 kg,
sugarcane 31,36 mctric tons,bice 1.81 metric tons,Vheat
1.53 metric tons,Gardcn e €056, 38, habi fodder ks, 3918,97
and Kharif fodder hLs,1062.4%.

30 pair of bullocks anu ore tractor providing draft powcr
for cultivaticn, Amons, ir-pioved implenents 15 mould board
ploughs, one bar harrow, oie ridger =nd one thresher is
available in thc¢ commend ~rea.
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9, Live stock stren th 1s 34% animals of vhich draft animels
are 132,milch-68, Y.stock-19,lonkcy and horses €, Gocts
and sheeps are 54. Animal end land ratio coges 2,31 pcx
hectare.

10, Total nuwbcr of familics depending on land directly axc 30
in number,at least tuve fawily members are whole time
employee on farm.Averase fanily size comprises 7 mcehbers.
The total populstion of the¢ arca is about £10 pcrsons. Land
“..n ratio comes 1,5 pcr hectare.

11. Threc terure clssscs oXxists i.c.ovner operators,ovner
cum tenants snd tenants buing 60%,104 and 30% respectively,

kind ot
12, Three/farm labour j..c.Tenily,permanent hired and casual

nired lsbour is gercrolly cmployed.Average cost of totsl
mannual labour employud/cropvcd hcctare is [i5. 168,27

13, lFermers arxe mostly un-educsted but hsve learned farming
technicucs from their parente. Out of 30 farmers R7 arc
un~educated.

14, Gross incowec/croppia hecterc is Lo, 4475,95 while tetal cost
of inputs/hcctare ic Pn,2149, 8, Thus nct income pCr cronned
heetare is hs,2276€.19,.

STULY: £CCIC-LCOLCLIC DEICH DAL S0E V.Y GF SEHAHPUR SCALD UrIT-1

Phe scaro Shahpur unit ore i a part of SCARP-II falling in
the north central part oi Chaj -o:ikb Letveon hehpur branch of lover
Jhelum canal and the river jhelum. The project arca Covers 27520, 3G
hectares of which 2550C.07 hcctares are culturable .The date has €4
villages,of thosc 43 are non-poerenninl and 21 arc un~-commandcd, 161
tubevclls have started working during 1977.Bench mark survcy with
the objcctives 1o provide bools of various socio-cconomics conditions
of the arca hss bcen completeu,urvey reports cxplain pre-conditions
of Shahpur SCARY Unit-I,

SUML:ARY 01 hESULTO

1. Shahpur £C4LP Unit-I has two modcs of irrigatior.
(a) Lion-perennial (b} Un-commended. Gut of €4 vi.lages
about 43 villapes src served by Won-pcrennial canal
system and the rist axe un-commanded,

avsrage sizc of holdin, vas 4.44 4,62 and 4,49 hectarcs

in respect of non-purennial,un—commandud and overall projcct
conditions. On over sll vbrojcct basis €0 percent holdinge
were fragmented which cemprise 55 percent non-percnniel,

and 73 percent from un~commanded srca.iain reascons of
fragmentation were inhcritance, purchasc,rentings and obher
which irfluenced to thc cxtent of 85,10,8 and 3 percent
respectively.

]
.
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3.

4.

5.

Te

8.

10,

11,

sbout 90 pcrcent of ¢ross area was cultivated and 10,3
pexcent was m~cultivated of which 3.4, 5.€ end 1.3 pexcent
was banjar jadeud,banjar gadvem and nnt available for
cultivation.

liajor ferming activitier include raising of crops like
sugarcanc,rice,cotton,Rh.fodder,Rabi fodder ,whcat =nd
i.ehndi. Besides,crops animal rcaring is also cemmon vihich
sncludc buffaloe,cov,zoat,shecp snd denkey cte,

Cropping intcensity on an average vworked out to be 128

for non-pcrennial arca, 99.8 ror uncommandcd arca and

108.4 for overall piojuct basis.In thce non-perennial arca
about 60% arcas wcxe occupicd by food crops,13i by cash
crops ana 36% by fodder.In the un~-commandcd arca correspon=
ding figurcs vere 56,12 ond 27,

Use of inputs was hi;/nhly sabstandarcd,mostly secd used vas
hom¢ produced,averezc dosc of IVl varicd between 2,5 to 3.5
metric ton per hcetare srainst segquircmint of 15,0 metric
tons. About 17 to 40 pcrcent £ of farners vere using
fertilizcr to 20-40 puicent of arca under main crops.katc

of applicztion pcr croppct hectare vork.d out to 16.8 =30.25
kg. of nitrogen and .12 % 3.38 kg. of phosphorus. Pl-=nt
protcction coverapy Val very low.

Crop yiclds werc zleo very Lov 1.c. 2146(,5, 222,5, 145%.¢,
651.8,1080.18 and 2€4,46 kg, poer hectare for sugarcandg,
cotton,rice,maize,wheat and rilsceds for overall project,

liark etable surplus for suzercane ,cotton,ricc,maize and
wheat vorked out to be 53,43,57,4%5 and 19 percent.

Input costs vorke: out to b L. 1€004,14167 and 15430 per
holding fox noMm-perennial,,un-comianded ana overall project
arca,

Cross fsrin incom: verc ks, 14606 pexr holding in non-pcrcennial
srca of which 62,4 derived from crons,37% from livcstock and
1 percent from misc. sourccs, Simmilsxly it was Lis, 11752 per
holding in uncommeandcd arca of which about €0,39 and 1%
derived from ecrops,livecteck and nisc, sources,On overall
projecct basis gross incomc per holding was hks.13724, of
vhich 62,37 and 1 pcrcunt was sccrucd from crops,livcetock
and misc, sources respectively.

An overall whelming majority of the farmers are illitrate.
There are about 9 caste rfroups.danglies dominate refugcces
and settlers.As far =s adcption becheviour is concerned
majority of tarmcres are laggards.
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12,

13.

14,

1€.

17,

18,

19.

Wuclear type familics arc rore commnn being, 65 pcrcent of
vhich 32 percent arc of c¢itended type and rcst of 3 pcrcent
are un-marricd. Family syctem 1s parti-local and perti-
archeal, Averape cize of family is 6 pcrson pcr housc hold
However, the stregth of 2,3-4,5~(,7,8 and above 9 numbcrs
familics are 3,18,3%,13,12 and 2% percent resncctively.

tndogamous msrriages arc Wore COMmL Nl Cn overall project,
basis almost 80 pcrc. .t nrorrizgcs arc of endoganouns nature,
and 2C pcrcent arc or CXOgimons noture . .Polygamy(foxr men
only) accounted for 10 perccnt farrere.Generally peoplc
marry in thc e;c group of 17-01 yozrs snd 29-26 yoars age.
jor both son and dsusbter the most comrion expenditurc rangc
is Ls.4001 to 10,GCO. “ehnrui hag hehay" is morc comuen,

bduc=tional aspirvationr ar. rclatively much Tavourcd for

made children. sbout ,2,9,31.¢4 and € pcreent formcre aspired
for no cducetion or irlemic cduc-tion,primery, middlc,nrtric
above matric snd ur~dccidoo level.lhereas {or fem-1lc¢ children
83% aspired feor no ox islanic cducation. About 53 percint
respordents like ti t thodlx clhildren £iould serve various
Government deoparhumant o,

Cenerally the howsing co eltionn alc pooxy as asbout COxn
rcspondentes heve to live unudcer the sc. snether 250 vcore heving
¢ tistactory noucin conuitions and reot 15, have cnjoyed
good housing conditions.about £8 pexrcent regopondon bF have
hand pumps fcx vaoler supply right in their houscs.

Value indicstors re¢, araing femily,religion,bussiness,
rationalism =ard th: scicnce(knovleuge ) were studicd,

analysis regarding toosc indicetes that farmcrs arc gen-
grally bussiness qindd snd ‘ationalistic.Howcver,most

oi them arc still fomily oriunted end traditionsl in belicefs,
Ctatus eof women wae though fo *he inferior te men . The s
appeur Jduc to somc Wi-consictoncy in their oricntstion in
general which is =» indicatorx o1 transitory trend of society.

Larbeting facilitics znd intellpcncue arc scanty in wnaturc,
Loth transportation =nd communication were algo of un~
cetisfactery level,itill tie primary znd secondary un-
rcgulated msrkets ave mein bargaining centres for most
fermczs,

ceyvices of benericicut departments were inadequate both
from coverage =Mu quantity pcoints of viev,only onc A Yi.
Cfficer,tvo vetinary doctors are avoilable among nrofess-
ional 4gri.staff quentum of seed and fertilizer sup»nly

was also meagure,hori.credit flow is extremcly pooY.

There is onc sugarmill,onc milk plant around the project
arca. A small vhcat m.1lling plant and a rice husking plant
wne found. There werc two large and four small plants for
processing of "Menndi,
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Various farm production activities are going on in liona
project area.The most common ~ctivities are raising of citrus culture,
sugarcznc,rice,cotton,foddez,vhcpt and hena crop. Besides crops
animzl raising is also very coit.on which includes rearing of covs,
buffcloes,shecp :nd goats. Some broic components of to-drys Terwing
arc tractozs,tubcuclls ond wheot thrcsicr.Uinit-vise cconomic cvalunt-
ion of 11 these activities vill provive usciul information to planners
and policy mnlers. nesults ol this report vwill also be helpful to
farmcrs in dccidirng vhat to 1o +0 meXimlze ret revenuc,

LETHCLCLOGY

informeation rbout cost cyd reveruc ves collceted for the pcriod
1979~80 fox wrjor Crops Sovn in Lon~ 2rcjcct aren. Random sempling
tcchnicue was uscd and O pcrcent sounplo vas dynvn. Data wes recorded
on interviecwing scheanlc.Benefit co-t ratio wng crrived using prescnt
worth benefits and cost Lormulon, This rcport is scheaulcd on
1981-82, but ns wc have co:pl.tcd the vork en mijor crops thercforc,
sumrary of results arc being furnished Jox annunl rcports.

SUML ALY Ob LIoULTS
CIThUS IwUIT:

Lopid ccmomic growth,rcsulting increased pef caplital
incore he s pushed up demira for palrntabic food. Citrus provide
nutritious food rich in vitrain ¢ ~nd ciloriecs, Citrus is an
important fruit crop of Sorpouhr arce nd yields higher incoue
per hcetore comparcd to oiher srriculturzl crops. rruit industry
in Peliiston ie ot its initi-l stagc vut h-s = lot of scopc for
future to mect the nced for domestic consunmption zs well rs for ¢
¢Xport.

Citrus plants can bo grovn oOn ped turr teXturcd soils,

whero - underpround water t tle divth is belov 12 to 15 fuet.Citrus
groving nrcas of Takistan -i¢c S:rgodhh,Lultpn,Lahoxe,Pcshrwer,
E=w~lpindi,Bahslv-lpur Divisions,. Lt ig also provn in hilly tract®
of Funjob. Citrus plants ore sovn in 1 arch,Scptemter,Octeber,

and movember. About 200 %o R5C plomts rrc gencrnlly grown pex
hcetrre.Citrus trces last fox zbout 1e yeurs.\hcwt,hexsccm,Cotton
and sonic vegetables arce pen r-1ly intercroppced ot conrly stage,

vockly iriigation in suri.cr T fortnightly irrigntion in
winter c¢xcept roiny scohson 1S rocuircd, Intereulture,weeding and
fertilizing is e¢ssentisl Iox proper norishment of plants.Sufficicnt
pronning 1is rccormendcd ot oldnge.ipriying 1is donc to kecp plants
herluhy conditions,ususlly formcrs 5.1l this crop while standing in
the ficlds,?icking,packing -nd trensportstion chcorges arc poid by
contrnctor.This crop benr fruit ofter 3 years -nd continues fruiting
for 15 yeecrs, 71
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Sugarcanc:

Sugercane is o cash crop ~nd produccs super.lt is a crop of
tropicrl rnd sub-tropicnl arcas,thercrore its cultivetion is goin
on succcusfully 11 over the county:, 't veauires fertile well dr-.incd
soil with cbundsnt wrter supply.Thc crop rcouirces thoroughly prepr-red
sced bed,Four to six plougnilngs 'nd the seme number of planking should
be given for prcp=ring the sced bed, It reguircs cnough mnnurc nd
fertilizor.Generally sovm in l.nxch nd h-rvested in October,liovembeT,
Deccmber , Jonurry,Februcry =nd liorch.

Rice:

Ricec is the most importsnt cerc-l -nd ¢an be grown in tropic~1l ~nd
sub-tropicnl ~rcas.lt is grown -11 ovcr the country,but very common
crop is SCARP crems, It thrives vcll on hunvy clay loam soil,with
plenty of votecr ond rain 11,1t iz successfully grown on watcer
logged rrias,vherc other crops scldom survive.hied crop rcquirces = to
4 ploughing s in strnding watcr vith -lr.ost the samc numbcr of
plankings. This crop is sown from April tc July -nu hervested from
Septembey to Liovimbir,oUrscry is prep red ior this crop and then
tpansplrnted into the ficlds it roeudics 56 to GO inchis watcr
to mcturc,

Kherif lodder:

itherif fodder includus.”ni:L,JOt;r,ﬁ’jra,Guarm,iong,kash,ctc;
but Jowar is enc of the most lnportint hrrii foddcr with high fccd
v=luc.lt is genernlly mixed with gu-i-,rong and mosh ctc.

It crn be grovn on vericty of soils,tut nedium to heavy lonm
soil is considercd better for its grovth. 3 to 4 ploughings arc
enough to propire the sced bedolte sov ins strrts from horch ond oS
upto Scptember.The crop is rendy fox cutting in about 2 months tinmc.
59 to 74 kg. scod is cnough for iodacr/hr,

Cotton:

Cotton is grewn in tropic:l . na sub-tropicrl rrers and hencc 1s
bcing grovn successfully o1l over the comtry cxcept mountancous rnd
sub-mount-incous trzcts., Thc crop ¢ n tc grovn on =11 types of soils
exccpt vitirlogged nrens ond sendy 50ils.The best crop con be h-d on
rich loamy soil.Scarp "rors nr¢ not very suit: blc pl-ces thereforce
a falling trueng con be obscrved in wrterlogrcd Arens,

Cotton is uscd in Toxtile Industry -t hore ond is bcing cxportcd
to other countrics for cxchnngic coriinge, It is o cosh crop for grnvicrs,
Tts sticks crc uscd ns Tucl cooking in villuges,

Phrce to fTour pvlouphings ond thice plankings arc roequired for thus
crop.botton is generally sown in Jur¢ rnd picking bcgins from Octobor
end continu.s upto the «nd of Jonuary.It requirces 5 to 7 irrigctions.

Vatcring -t flowcring -n¢ boll formrtion should bc given with morc
carc ond ~ttention.kemedinl mc-surcs Tor inscct nd pcst attncks arc
csscntitl to feteh good yicld,
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Mehndi:

The cultivation of mehndi is rcstricted to south western parts
of Punjab only. It is widcly ¢rown in Tchsil Bhalwal of Listrict
Sargodha ~nnd hszs becoue =2 prrticulcr crop of the arco.lt grows in
511 typcs of soil ranging from light loam to clay losm v.ith dcep
water tabli.Ilt docs-fiot grow on wrtorlogged =nd salinc soils.The
seed is first got sproutcd ¢nd then sown.Thrcee kilograms of sced is
spread over 2 nurscry sced ted end covercd with o finc laycer of
menure in March-April,Then romoin irrigoting til1l nursery is rceody
for transplanting in July.The distance from plant to plrnt cnd
row to tow should bc on. foct,iour to five irrigrticns axc cnough
during a ye-~r.Gccaionnl hocing snd wceding should be done,

The crop is hcrvested twice n ycar,once in October ~nd then ia
Moy.PFarmexrs scll this ciop to contractors on arca basis.lichndi crep
givcs lew yicld for first 2 to 3 yc:rs znd then goes on incrcrsing,
It is o perennial plant »nd losts for many year, It is uscd to
prcparc dyces which arc uscd in Textile industries etc.It is r1lso
uscd by women folks <s cosmctics.

Vheet:

Vhont is the most widcly world's cultiv-ted plant.It is the
1c-ding cnsh »nd grain crep in meny prrts of the world.It is uscd
as strple food in ene farm or the othcr.The mnin products frc breed,
biscuits,cokes,doublc rotti,prstroris,crenm rools nnd Drlic,
Besides this it is also consumed in rcasted -~nd cooked form.,lt is
nlso uscd as feed to animnls in wholc or ground form. Its straw;
grecn or dry SCrves as foddcr,The dry straw is turncd into whert
phooss snd fed to nnim~ls,cithcr mixed with green foddcr ox
concentrotes,

It is cul®=vated throuchout the country on «ll types of soils,
except water logged znd allkoline ©0315. The bust suitcd soil is
mcdium losm.For r-ising succcsstul crop, € to 7 ploughings :tnd 4
plankings nrc cssentinl.Its sowing stnrts from Cctober ~nd continu.s
upto Lccember but the optimum sowin; time¢ is the month of Lovembcr,

Rrbi Foddex:

R~bi foddcr includus berscem,shnftcl,senji,mcthe,snrsoon,
turnips and onts. host »romising snd popul-~r Todder is berscem,It is
uscd 2s green fodder,Lt gives 4 to 6 succcssive cuttings from
Kovember onwsrd upto Junc.lit rcguircs hemvy loam to medium lo-~m soil,
It is sown from middlc of Scptember to middle of Hovember. Eight
to 10 seccrs of scud is cvnough for sowing onc acre of lond.First
cutting givcs poor yicld.lu. to tcnder growth.bnrley,onts, sarsoon
arc genernlly mixed os o get goed yicld for first cutting.It
recquircs watiring after cvery 10-15 dnys,till the crop is oveX,
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BELEFIT CUST AkhLYSIE

Crops Present worth Prcsent worth Benefit cost
benefits costs r~tio

U ¢ 1) AU U ¥ 11-) T PN -
Citrus 53931, 42 22644, 37 2,38
Sugrrcanc 8118, C0 5420, €4 1.50

kice 3756, 80 2193, 46 1.71

Kherif fodder 1531, 44 1198, 60 1,32
Cotton 25902, 00 1650, 00 1,32
Kchndi 26754,04 189¢€1, 38 T4

Whceat 3118. 68 . 2376,78 1. 39

hebi fodder 3954.00 2626. 35 1,50

Above tnble revenls thot ~mong diffcrent production
c1ltern-tives citriculture is tr. most profit-blc =8 it gives
highcst buncfit cost r~tio. Sccond best ig rice production rd
third is sug-rc-nce nd Robi fodder,Cver ~11 f-rming buseincss
is not very nttxrctive csp.ci~lly for thost now ¢nterants who

vwnt to ~dopt this profission.
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ECOWOLICS OF 4TEK ANL CLOP LiAITAGHEL.LNT

SPULY: SCCIO~-ECOKOMICS MACTCGRS TLAT COLLTRAILTING V.ATER
LALAGEL ENT pFFICIELCY TU 1OHA DPROJECT AREA.
[

I.PORTANCE

Irrig-tion wnter is the most limiting factor of Agriculturc
production on nccount of deficit wetor supplics.However in SCARP
arca with inst~ll-tion of public tub:owclls,the rvnilable wotox
supplics w-s incrcnscd from -bout 1 zusce/350 ~cres to ~bout
1 cusce/150 scris. Yot the cropping intc¢nsity increnscd from aboui
100 percent to 127 pircent only.In rddition during seventics the
idcs of rcducing wotorcoursc conveyrnce losses conductive to
about 30 to 50 purcunt incroersc in wrter supplics was dcvelonped
»nd tecsted in the proj.ct. As - conscoudince many wrtercourses hrve
been improved using vorious techniguces viz; diffcerent lining
¢arthoen improvement,cle-ning -nd meinton-nee. A1 thoese lend to rn
incrensce  of vrotey supplios wore tion 100 percent comprrod to
1964=65, This incru-sc ir v %oy suppli.s regictered very low reeporsc
in incrcrsing cropped r~ro” 8 cropping intuneity =8 pruesent is
~round 128-130 comp r.d to 100 during 196¢4-(5, vhich ghould h-ve
principnlly touched the ficur. of munx 220, In f-ct on some wotel-
courscs cropping intensity hon rooched 160 to 200, Farymers aTo
smrzt -nd well orgnized on theme vetorcourses -nd thcy hove uscd
irrig-otion wotcer most ofriciuntly. rut m:jority of formers and
their woturcourses nre £till low in cropping intoneity in SCLEF
arce, In othcr words, wotur, o scrrce frctor of production is not
being uscd Jfficiently,cert-inly thore must be somc bottle=nccks/
constrrints in the woy of ~tt-ining desired lovel of wntir usc
cfficicney(WUE).

OBJLCTIVES

* To iduntify socio-ccoromic f-ctors th~t constraint
watcr me-surcment (ificicney,

* How v-rious constr-ints ¢ffcct VUL,

* Po suggest remedi-l messures o3 to improve veotir usc
(Efficicney(WUE) in SCALP r1ci-s.

METHOL OLOGY

Universc(lions heel-m-tion eXperiment-l Project Arcn) wos
stretificd into two mejor groups i.i.cificicnt wrter uscrs ~nd
incfficient woter uscrs,Improved woterCoursces vhere wotex
dclivery cfficiency (LE) w-s bout 75 percent ~nd h-~ve w-ter
uscrs rssoci~tions were ¢ lled cfficiunt woter uscrs, Thrcc
wotcrcoursces from officicnt nd the srme number of in-c¢fficicnt
wore sclocted.As three mode of irrigrtion system eXist in ionca

Projuce nren i.0.perinnic1l,non-perennicrl ~nd uncommrnded,
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Two wrtcrcourses from coch commnnd,onc officicnt and sccond
in-cfficicnt wes rondomly sclected. Orta wes collectced by interview
method ~rd recorded on prupl-nncd ~nd testud questiommaire.

SULEARY Cr ReSULTH

Three types of constinints were iduentificd, physicnl,e socinl
~nd cconomic, Among thus. physictl constrrints were deposited silt
in wrtercourse nocr mogh- v tlrcoursc dusigned copncity and level
broken =d zig-z-g wotircourse brnis,dctcricroted scctions of
wotcrcour se ~djoining to iuccns,pross,shrubs ~nd tri. 5 on woter-
coursc brrks,rnim-ls md 1ot holus, Soeinl constraints worc non-
¢Xisting wotor users hscoci- tioens,dnho~lthy -nd procdy 1o -decrship
in rur-~l communiti. g,f ctionrlism ~mong protherics ~nd l-ck of
cxperivnce in coopur ttive vork., Ecanomic constr-ints includi uncven
distributica of buncTits of w-ter won-getmont progromre ~nd cqual
contribution of l-bour,un=-ccnsolid:t d -nd unvinble £orm sizo,sub-
stend~rd cultur-l prrcticie,un=lev.1led ficld,non -doption of worbix
s~ving procticus,lov r-fo of rcturn du. to high cost of ~gricuitur~l
inputs uncecrtninly ‘nd n tur-l hrzeords 2re SOl of the consgtr-in
in the system of cfficiunt woter usc,

1, Tt h-s bteen found th-t seme constrointo,even ol improved
wrtercourses(kEfficicnt w-ter uscere) uxisto,when coneidcering o~ppli-
c-tion officicncy.Intersive (Xtunsion scrvices cnn hulp to removs
those hurdles by to-ching f o rmers how to usc vater morxe Jflficicntiy .
As frr cxemple m-oking snmollex plots for irrig-tion,precision 1ond
1ovelling,ridpe soving multch form~tion »nd weceding ctce

2, Active woter uscrs ~ssoci-tions con TLmOVe mony constrnints
¢specinlly to incrersc delivery cfficicncey through mcuilizing the
fellow form.rs -nd by decilting -nd regulor ¢lenning of w-otercoun ©uf.
hemoving vegetation,keeping ~pims Lo nwey,killing rats,reconstructir g
brokcn wrtcrcoursc brnks ctc,

3, Enrthen improv.wment which provide proper dusipgn specificntiont,
roplacing permoe~ble side b-nks with rresh comprcted soil ~nd instal 1
ing concrcte outlets,This Type of improven nt usc ril-tively 1ittuc

¢ pitnl -nd con utiiicd 1-bour th-t is ~veil-ble during sl~ck pceriods
of the yenr, krrthoen improvirent bring highcst rcturn ~nd 1is
congidered bust investront,This progr-mme crn be most succcssful ui
government provide ire.ntives to Loth prrtics i.c.formers ~nd
supcrvisory strif, Further it h-:o been found th-t gifting upto
Es.500/~ pur improved wotercourse to supcrvisory st~ff ~nd providing
fre. puccn nucces to Irrumers ¢on ~ctivicte ~nd mobilizc rurnl
communitics to do the Jjob precperly,.
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DBELCH AR SUERVEY CF VP eaCOULLE 10, 4€000-L PURLEVELL HEEP-19

Tubew.ll SHE-19 wrtcrcoursce ci-npel is undcy congiscr-tion
for improvement with brich lining.To «v-lunte development progl”miic
in futurc necessitate bunch mrxk survey vhicn c¢xpl-~in pro-improve-
ment cond itinns of the vwotircourse corm~nd r~roe, beneh mork survey
reports help to menSule ch-nges in soci~l,cconomic ~yd ~groenomic
varinbles ns they provide b-su 1inc fo o development profix- .
Agricultur-l bconomics < ction h-s conducted o bench m- Yk surve,
during April 1980. Sumua~ry of rosults is -s follows:

SUkL:ARY O RLESULTS

1, Gross ~rien of wotercoursc lio.4€000=-1L ~t tubcewcll SET-19
is 132 hect-res of which 104.86 hoct~re is cultiv-tud-
culturu~ble ~ro- ~nd 27,13 hectores urcultur-ble.

2, wypc of soil is g.onernlly ci~y lo~m,

3, Arcn is scrved by non-perenninl conol owith 1.11 cusces
dischrrge of moph~ -nd hove - public tubcvill vith 1.5
cusces disch ree. Tot <1 supplius of irripg-tion w-ter
in kn-rif ~re 32,77 rcre foet/weik while 17, 3¢ ncxc
foot/woeek in vintor.Thore is onu privntc tubuwell vhich
supplics 50 ~crov Lot weter -nnuslly.

4, Prrming ~ctivitics includ¢ groving of whe-%,fodder,
sug-re no,rice,cotton -nd i.chndi while snin-1l re-ring
is rlso cowmmon vith I~xmcrs,such 8 cows,buff~locs,shuip,
gont ctc.

5, Live stock strungth consist 159 dr~ft ~nim-~1lg,153
buff~1lo.s 102 cows,130 young siock,24 donklys nnd €
horsus ,tot~1 445 ~nim 1w Looline 3.5 ~nimels in onc

heetrre 1-nd.
€. Li-jority holds 0O-5 hcctnre ol 1-nd,

7. Cropping intincity for kh-rif 1979 w-s 50,48 ~nd fox
hebi 1979-80 wes (7.17. Thus mroking ~nnu~1l cropning
intcnsity ~bout 117,65,

8, Per ~s2re yiclus of diTf.runt crops is very low such ~s
sugrrc~ne 13,60 matons,rice 1.21 m.tons,whcnt 1,65 m,tons,
~nd cotton 451.44 kge puxr nectnre,

9., Timc to irrigrte per hectnre is ~bout €,16,3,03,11.12
hours on hc-d,middle “nd t-il frrms.
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10, Qistribution of irrig-tion w-tor on thim votcrcoursc is not
foir,crn-l water is buing used by formers of onc vill-ge,
Vhile tubevel? voter is used by frrmoers of ~n othtr village
Frarmers ~re not following wer~bondi system bec~usc of
physic~l bnrri.r i,cg nd tlev-tions cte. Therefore, proper
mixing of tubcicll rnd crn~l vwoter is not toking pl-cc.
iven frxmers of the smme villegc 1~ck proper distribution
of w~tur ~mong thumsclves.dtrongir ust mole irrig-tion
watcr thon the we-ker,

11, Wrter wnys »rce not propuerly m~int-incd hence crusing weter
losses during convey nce ~nd fp*lic“tion.pvgnitudcs of lossis
cre highcer th n DC percunt,

12, Parmers “re un=-uwore of techniques of using irrig-tion
woter morce ofificicntly,

13. Parm l-tour com.s frem frmily nembors ~nd during pook
period wmutu~l aclp by ncighbour rnd rel-tive f~ymers is ~lso
prrcticed,

14, The wotoercoursc h~d €0% loc~1 frrm.rs nd 40¢ scttlers.

15, ost of the cultivators {77 percint, were prim-rily
cduc-ted.unly 7 formers were 1litcrte of which onc got
¢duc~tion upto prim-ry level,two upto metric threc upto
middlc ~nd onc ricuived cauc-tion upto Fehe levils,
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CHAPT1k=VI

STATISTICS SLCTION

This section is responsible 1o prepare plans and design for
various studies being conducted by different disciplines on Soil,
.ater and crops. vifterent sampling technigues axe used to draw
samples for the various surveys conducted in the project area, The
cection ploys an important 1ole in drawing meaningful results
fyom research data. 'I'he date is statistically analysed,interpretted
snd prescnted in the Torn of graphs and diaprams to mezke {he compaYl~
son mere comprehensive and to look tlhe result at a glance,

Programming is also an important assignment of this section,
The research programme conducted at project ganerates quite a lot
of date.Its ceomputor analysis necessitates programmin@.To shoulaer
these responsitilities,the section codes the data ard then frames
the programmes for computor analysis.In nddition,mathematical,
models are also proposed tc shov input~-output relationship of t*e
dada. £n other important nssirnment of the gscetion is crop putting
survey.,The crop cutting survey reveals the true picture of the
crops yiclds and other agri.octivities in the project area, T'he
survey is carried out in collaboration vith the IxXtension Section
to determine the ljevel of factors mana,erent falloved by the farmers.
The lLinster charts are also prepared from the results of these suYveys,

ACHILVELLAITS

This section successfully rendexed 115 services and provided
211 kinds of ctatistical gtidence to the various formztions at
every step.This section developed input and output relationship
of the major agricultural crops in the project area. l.athematical
med els wexe prepared to evalunte the true pictures of various
studies conducted at h.cn=. The section also collccted statistics
on the area under all cCIXCD by cutlets and tubevells.These vere
consolidated by command oi perennial and non-perennial cenals
and barani areas at project 1evel. This data proved very useful
for future research progremme in the projecte

CiCP CUDTING SUNVEY

The crop cutting survey vere conducted in collaborstion with
Extension Section,This survey vwss carried out regularly each season
to monitor trends of major crop yields.
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linlti-stage stratiried random sampling proceduie VeEre adopted
for the selcction of sample fieldg. The project area hzs permanent
feature of being diviaed into threc distenct irrigation reglons
i.6. perennial,non—pcrennial and un-commanded, This division
scyves as stratirication. From cach rcgien,outlet or tubcwells wexe
selected on the basis of probanility proportionate to the arca
under crop in the previous ceasons, From cach selected tubewcll or
wabtercourse,square and then ficld was sclceted at randor . r.e sample
size was determincd on the basis ol mindrum variance.

CROP PHOLUCTION Aliv CLOSS VALUL CF PHOLUCTICH

On the basis of CIoOpb yields ottained from Crop cutting survey
of major crops,agricultural nroduction of the projcct vas worked
out for each ycar. (Gross valuc of production pased on the base year
prices was worked out each year ior the annual reports,

The section was associnted with soil and reclzmation section
to carry out specizl survey of arcas commandcd by tubewells of high
salt contents to cvaluatc the cilect of such watcrs on ¢o0ils and
crops in order to preparc ~ronping patterns morc appropria%e under
various conditions.

MASTER CHAKTS

Crop cutting survecy on major crovi Vere conducted to determined
the yield trends of major crcps in the project. All possible
agricultural activitice; adopted during the crop period were noted
to find out input output reclaticonship of crops grown in the project
arca.

LAYOUTS

Layouts of thc studiecc of various disciplines in the project
arca Were prepared.Suitabl; desirns and tcohniques WEIXE suggested
for different experiments conducted during thc ycale

STATTSTICAL ALALYSIS OF I'RL STULIED

A1l the studics crnducted in various formations vEIe statis~-
tically analyscd.bcctionnise position of the rcsearch studies for
different crops ar 1lyscd were cleven for hgronomy,twenty for Soil
and Reclamation,four sor Consumptive Usc,Tv ) for Pakistan
Agricultural Kesearch Council and ninc for Vater Lianagement
Recearch.

-:80:"
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AGKOMORY, SECTLON

Sugarcanc:

Study Ko.1: Evaluation of water requirements for sugarcanc
grown on soil of different watertable depths.

Study No.2: Optimum maenagenent study on sugarcanc.

Cotton:

Study Mo.1: pffect of plant populetion on yicla and yield
componcnts of cotton,

gtudy 0.2: Cptimum managcment study on cotton.
- L )

Study lio.3: The relation between plant population,water
applications,pcst managcement and nitrogen fertility
on cotton production,

YFheat:

Study lo.1: Carry over of water in kicec fiecld for wheat
production.

Study lo,2: Optimum managelnent study on wvheat,
Study No.3: Amplification offcet of salinity on moisturc
stress and crop production.

Study lio.4: “atcer distribution and sucking as affected by
differcnt size and shape of fields,

Rice:
Study No,1: Optimum managescnt study on hice.

Study Ho.2: Paddy yield and plant population as affccted
by salinity.

vheat factors involved in the analysis were plant/unit area,
tillere unit area,plant height,number of Spikes,grains/spike
and yield,

mhe statistical analysis for the cotton crop in favour of
stand of plant/plot,number of {flovers,numbcr of bolls,opened bolls,
unopencd bolls,heipht of the plant end yicld were carried out,

Sugarcane factors like tillcrs,hcight/stock,nodes/stocm,
weipght/stock ,stripped canc yicld and un-stripped cane yicld were
analysed, Yicld factor for 21l the studiss pertaining to differcnt
crops were handlcd.In all,24 tables were analysc® to evaluate
ms(ppr), SAR and RSC.
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SOTI, ANi. RECLAIATION SECTION

Vheat:
Study io.1:
Study No.2:
Study lio, 3:

Study No. 4:

Study No.5:

Study lo.6:

Rice:
Study Hod1:
Study No.2:
Study lioe 3:

Study Mo.4:

Study o, 5:

Study lio. 6:

r

Study ilo, 7

Cotton:
Study Ho.1:
ctudy Lo.R:

Study oe 3:
Sugarcane:

Study Mo.1l:

Study lio.3:

Salinity-fertility inturactions.,
Cropping pattcrn on diffcrent vater gquality basis.

Ipnteraction of soil depth and chemical ammendments
on the reclamntion of salinc scdic(non—gypsifcrous)
soils.

Peterminaticn of reclamation rcquirements and
salt movement pattern for salt affceted soils
under differcnt veater tablc depths.

Estination of horcn contents in ground wateXx
and soils.

Impact of using high magnesium waters en soils
and crops,

Salinityefcrtility intcractions.,
Cropping pattern on diffcrent water quality basis,

Tnteraction of seil depth and chemical ammcndments
on the reclamation of salinc-sodic (non-gypsiferous)
soils.

Determination of riclamation reguircment and
salt movcrent pattern for salt affccted soils
undcr different watcr-table dcpths,.

Lole of Zinc application in saline-sodic soils
for rice cultivation.

i stiration borun cortents in pround watcr and soils.

Impact of using bicn magnesium waters on soils
and Crops.

Cropping pattern on different water quality basis,

ketigation of borcn contents in ground watcr ard
soilsg,

Impact of using Fich magnesium watcrs on soils
and crops,

Cropping pattcrn on diffcrcnt water quality basis,

Impact of using high magnesium watcrs on soils
and CcrcpsS.

-6 ;-



Berseem:

Study lio.1: Intcraction of s0il dcpth and chemical ammendments
on the reclamation of saline-sodic(non;gypsiferous)
SO ils'

Study No.2: fetermination of rcclamation and salt movemend
pattexn for salt affcctced soils under different
water-tahlc dcpth.

Yicld factor for all thc stud ics pertaining to aiffercnt crops
were handlcd,.In all,c4 tablus “erc analysed, to evaluate T0S(ppm),
SAR and RLSC,

KESEALCH I CCLLABORATION \.ITH PALC
Consumptive Usc Project.
Vheat:

Study ilc.1: Estimation of consumptive rcquircments of whcat crop.

Rice:
Study No.1: Estimation of consumptive rcquircments of rice Crop.

Sugarcanc:

Study lho,1: Fstimation of consumptive rcquirements of sugarcanc

CYO P,
Cotton:
Study ko.,i: FEstimation of consumptive requircments of cotton
CYOPS,

Cooperative Rescarch frogramme of l.oize,Jowar ¢ Bajra:

Study lio,1: ivalustion of vater rcquircment of maize under
different water toble depth,

Study lo.2: Salinity in relction to ground and development
of sorghum stinins(Pel study).

Pive facters namely vyicld,vcight ~f 100 bolls{gm), lo.of bolls/
plant population/sqg.metre and height in favour of cotton crop, Zour
factors yicld,plant height, plant popalstion/sg.metre and tillcrs/unit
arca in rcspect of sugarcanc ,six fnctors like grain yicld,Wcight
of 1000 grains(gm), tio.of groincs/cob, hocing of the plant,plant
populaticn/sq.mctre and sizc of cobfem) for the maize CYOP and yicld

factor for the whcat,rice and sorghum vas malyscd like wisc sixty
tables werc analyscd.

~:83:~
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EATER Al AGHENT RESEARCH

Wheat:
Study iln.1: Land and water usc capability classification(Si.R)
Study Ko.2: Lethods of using gypsum and optimizc crop
production from sodic irrigation water(5e.R)
Study No,3: Veed control( Agronomy)

Study lic.4: Letecrmination of optimum soving mcthod for
wheat crop(Agronomy)

Rice:
Study No.1: Land and vatcy usc capability classification(5&h).

gtudy No,2: Usc of salirc pground weter for reclamation of
saline sodic soils(buk).

Study lios3: hethods using ¢yp=un to optimize crop production
from sodic irrigation vator(S6&h).

Cotton:
Study lio,1: Stand cstablishricnt on salt affccted coils(B&R)

Study lic.2: Letermiration of optimum soving mcthod for cotton
crop( Agronomny).,

Yicld and yield componcnte 1ike totlc tillcers,millablc
tillers,non millnblu,hcight/stock,nou.s/stock,weight/stock,
stripped canr yicld and un-strippud canc yicld for sugarcanc
crop,stsnd of plant/plet,numbex of flovers nunbter of bolls,
opened bolls,un-opencd bolle,height ot the nlant for cotton and
yield factor for ricc crop were analyscd statistically.Thus thirty
tables were precessed for thood ntudics,

HMISCLELLANEOUS

In addition to above,all the formations assisted in collect-
jon tabulmtion and compilation of tht rescarch data.The section
also assicted in preparing the proposzle and PC=-1 of the various
schemes.Grephiceal rcpresentation of all the rcscarch studics
were managed by thic scctlon.
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ChAPTER=-VII

EATELSION AilL PLAKT PLOTECTIOH

A, EXTENSTON

In SCARP projccts vherc thc moin objcetive is to ~chicve
rapid cpriculturnl devclopment the cxistance of nn cfficicnt
Extension Scervice is 11 the morc cssentinl, The b-sic rim of
agricultural cxtcnsion 1s to hclp the cultivetors to incrcosc
agricultural production by woking most cfficicnt usc of c¢nhancced
irrig=tion supplicc combincd vith cthier inputs, In lono Project
arcn routine cxtension ﬁppro-chL5 buing pre.cticcd in othcr prrts
of thc country -nd cffcctive rnd medcrn tcchnigques most suited
to thc reguircments of SCARP Arcn orc b.ing implcmentcd,Some  of
these appronches cnd progrcss ~chicved therc-undcr crc bricfly
discusscd below:

1, Agricultural Schools:

Agricultur.l echools arc functioning ~s ~n informal
cduc-tional systcw ~iring ot temching f~ymcrs through
gntheringe -t pl-cug nd time conv.nicnt to them by using
simple nudio-vicu 1 -ide. An cxtension officer dolivers
Jecture on madcrn ~griculturc to the farmers grtherings
once erch month in crch Ficla Assictont!'s helgne The lceturc
covers 1l import-nt -spcetco of ~griculture for th-t pcriod.
Twecnty such schools h-vi. bcuen esteblished in the ch'ks/vill-ges
of the project ~rir.

2.5ccd distribution schumce:

Undcr :.is echcme,sced of improved varictics purch~scd
from v-rious n~gcnci.s nnd is supplicd to the projcecet fnrmers
frec of cost rt the time of soving -nd the cort recovered with
10% intcrest -t hrrvest,

Luring, the currcnt yonr 240 kg of cotton acod (B=55T)
300 hg of ricc (£=370) -nd 3€00 kg of whent(8-nd-1l, bluc
gilver ~nd son- 1liks ) vos supplicd to the T-rmcrs,

34F-rm Librarics:

Twenty f£orn libr rics ~lrerdy cot-blishd -t R0 diffcrent
centr-1ly loc-ted sites in the projict rcrin wirc furnished with
litcr~turc in th. form of 1crflcts,brouchurcs, periodicnls
reecived from vorious ~gencics,Thesc libr~rics not only help
the frrmcrs bu. - lco the Extunsion workers to rcm-ir in touch
with th. 1l-test findings -nd trend in Apricultur~l hcse-rch,

S LR



Cne copy of c¢-ch 1ssu.
~ddcd to thcsc libr-rics.

1.Z0ri Ligest.
2.0¢hi hrarnk-r,.
ynat Loms.

C

3. 40
4,5hro00x=1i=liru.
4, Acin=i-k~us

To kcep the
1-tcst resernrch findings

. . '
of ~ monthly circul r n-mcly "Agtn—l-ufu'
1-ngu~ge tmbodics the informr-tive

circul-r vrittun in simplc

of following pcrindicrls w°S regul-rly

{-ym.rs ~nd Extinsion gt~ff in touch with
~ny to cducrte them propcrly,publi

vw-g continucd.This

out- linc thrt tho former nuods during the month,Onc copy of

cnch i1ssue WS
5.0 cmonstyrtion plot8:

In viow of its
sppro-ch w- s continu.d.The nuamber
¢st-blished "nd m int”inugfdurinﬂ
P-ple VII-1. A comp ricon projuect
dcmonstr-tion plots 1is piven  in

¢.Cont~ct Scheme :

Under this scheme v-ch ficld
sclectud cultivetors of hig hH~1lgt
ie to intunegify
scl. cted frrmoxrs from vheom the

B~-PLAKT PLOTECTLIOL

Th. pl-nt prot.ction survice
m-in probluma:
* Inscct pusts -nd disc So
# Low yicld of citrus due to

* Pyrill~ in c-s. of sugrrcriv
crne,rice nd moizc.

* J-ssid -ttock

* Lodunts,.

* Sprrrows,

*

V,ild bo~rs

~1s0 pl-ced in Trrm libr-ricS.

Cet~blishcd imp-ct over the yerrsS this

of dcmonstr-tion plots
the yu-r is given in
yicld with thos of
Trple VII-T,

~gsist-nt contr-cted z5
once fortnight.The ider

.fiorts to introducec improved frrming to the
n.ightouring f-rmers c°n lenIn,

h'd to t-cklc the following

of cotton crop.

inscet pusts nd discnsStSe
‘nd borer ~ti-ck of sugnr-

in c-se of oilrend ~-nd tob-cco.

shing
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f~your~blc clin- tic conditions vhere~s rice,cotton -nd vhe-t
yiclds h ve shoir schiv decline. )

3, Gross v-luc of production:

The production -nd gross v-luc of m-ior crops during
the prue-opur-tion ppriod(1965~6() ‘nd the yo-~r undcr report
is givin in T Dblc ViI-8, It r~s been c-lcul-tcd on const nt
f-ctor price for -11 thi crops ~t the b-sc yu-r pricus i.ce.
1965-66. Th. gross v-luc Of production of m-jor Crops
inerc~cod from io,%23.1 million (19€5-6€) to ovr Ls,. 39. 52
million during the yo©F 1980-81.,

-:88:=
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EXTENSICH CI WATLK AUL ChOT MANAGEMENT

The cXtunsion scction prim-rily ~ttunded to the following
four studies:

1. Wwetercoursce cle ning -nd m- intenoncc.

S, W tcrcoursc improvem.nt.

3, Convincing f-rmer to ~dopt the rccommendcd soil rcelrm-tion

pr-ctic.s. )
ol
4, Tuesting the use norbicidues in cle-ning of w-tLrcourscs,

1 WAT ERCOULSE CLEALING Ar aIRTELANCE

The f-rmeis of tubcvell hh—29,30,31,32,33,34,36,37,44,53,74,75,
76,77,82,83,92,113,123 ‘pd 132 were motiveted for husvy clerning
-nd m-inten-nce of thuse v torcours.S. Thiso wotercourses WCY G
cle~ned ~nd m-int-incd by the formers under the supcrvision
of cxtension st-ii,rxcept for the w tir usurs ovn l-bour,no othur
crpenditure woSs jnvolved in this progy-mme.Only puccr structures
were provided -t the proj.ct cost -t tubovoll L1=75,76,77 "nd 83,

2 WATLLCOURSLE LornCVE LHT

Improvement work w & complcted -t thric w-tcrcourses ~t tube-
woll Lii-6G,22 -nd Snk-54 5 per det~il given bllow:

1.7Tubcwcll lii~69:

Pucc: improvemunt oi this wotercourse h-s bein comple ted,
The w-t.Tr uGSLYs providcd 1-bour for ~11 the c-rth work crrricd
out during improvement. Perpex te br-nch. s werd clened with
the help of former 1-bour. StructurcSwere provided % the
projuct cost.Pot 1l lungth of puccn xn-1 improved w-S ~hout
7750 ft,

2, Tubowell Lili-RR:

This w-tcrcoursce h-s boen improved upto 7 lcngth of 520017t
Frrmer's broncheg wicTo cle-ned nd meint-~incd ty f-rmer's 1-bour.,
A1l c-rth worik w e c-rricd out by thu frmer's lobour under the
supcrvision of ¥xtension st-fl.

3, Tubctill SHE=54:

Pwo br-ncheg of this w-tircoursec were improved h-ving °
tot~1l length of 5000'. The whol. o-rth work w-s donc by the
fermcrs under the suvcrvision of uxtcnsion stoff,Frrmers
br-nches were ~lso cle-nud -nd m~int-incd by the frrmcrs,

189
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3, CCLV1LCING FAR.khS TC 4LLCPT The RECCILiELDED SCIL RECLALATION
PRACTICES:

TilPOLTANCE

W~terlogging,s-linity nd ~lk-linity -rc¢ very cormon c~1lrmitics

for the soils of Pokict-n, Although the Government is le-ving no stonc
unturncy to bring thise soils b-ck to cultiv-tion,thi r-tc of succuss
¢~n consider-bly be unh newd if the resources oi priv-te scctor ~ro

~1sc menipul-%ed tow rdc the s-me cad, Since m-ony of thl rccommend-tions
of ~gricultur <l reoe rel workers,vhich vere cnec difficult to b ~doptod,
~r¢ now undcr the comnon proctice of the frrmuerg,it scems necege ry

th-t thuy chould ~lso tu .nicour ged to -dopt the pr-cticis conccrning
"reclrm-tion of scils siwil r to thosc of fertilizer,inproved implenents,
pl-nt protcction m. surce cic.

WORS 1Culk

As - roesult of cxtension Jfforts,15 plots were scl.cted where the
f-rmcrs were ~dviced to sovw s01t ruesist-nt crops likc rice,jont-r,
b~rley -nd k-1l r gr-ss,In -ddition © dumonstr-tion block of 12.5 ~crus
h-s ~1so buen developed where reel-m tion is being c-rriud out by the
f-rmcr through simpl. lo-ching 'nd growing of high d.lt- crops.Fight
morc plots h-ve bien oulocted were knllor gr-os is proposcd to b
pl nted,Levelling of 1-nd "nd seud bod prep rotion ic in progruss.

4.TESTILG THE USlk OF WIKGICILLS L CLEANTLG & LATHTILAICE CT VAT ERCCURELS

IMPORTALCEH

Errthen improved w-tercourses roguire froguent clo-ning of gr-ss,
weeds cte.from the eross scetion »nd b niks fcr m-int-ining conviey-ncc
cfficivncics within the designed 1irdte,tr-os »nd vweods ~ro geher-lly
clemned with the holp of spdes ubich results in remov-l of soil
~s well., Thus e-ch cle ning results in sufficiontly o) yped soction
vith possible incre-ve in coaviy ncu locoes.This h-o been obscrved -t
¢-rthen improved wotorcourses -t tubewells 56 nd 51.in order to
m-int-in designed cross scetion nd to climinnte the usc of sp-~de for
clu~ning -~nd m-intun-nce,hcrbidides were toested.

VWORK LCLE

A scction of 900 motres on o ch of the tvo ¢-rthen improved
wrtercourses -t tubcv.cll Lui=5€¢ -nd 94 weos sclected v -tor lossus werc
me -surcd for both scl.cted scetions. 900 metres lengtn vas egunlly
divided into thrce poitiors, 4t onc portion clurning wos c-rricd out
with thc hdlp of m~nu-1 1-bour -nd on the othcr,five horbicides 1.¢,
gr-m-xonc,trcf~lon,mct ven, f~len -nd dicur'n were ~pplicd in lecw ~nd
high dosc.Wcud count w s c-rri.d out ~fter 1C drys,thiity drys -rd
ninty d~ys ~ftcr the ~pplic-tion of hcrbicides to obscrve the tre-tments
cffect.Sccond ~pplic-tion of hcrbicides,vecu count ~nd w-tcrloss
me~survm.nt h-ve buuen comple tid,
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TABLLI:VII=-1

COMPARADIVL YILLy OF LEMCLSTEATION PLCYS AL PROJLECT

AtkA ESTI A+l TuhCUGL CRCY CUTTILG SULVEY 19580-81

T T T R

Crop Pemongtrotion
plotsliic).

e a G Beme = -

sugrrconc 50 550. 82
Cotton 50 8, &2
Liec 50 31.55
Whe 6 6C 36,68

TABLL:VII-2

P T R I e T
o-con-nonu.--lta"..n

Iduc~tion nd tr-ining

@t S ememtmn A e - o~ s n o EAw = e .. C e s o ae mem e = mre ows e

1, Lectures delivered in i, ri.cchools
o, F-rmere who consalted form libr-rics
3 Frrmer's g thering hoeld

4, Auen-i-iinu distribut.d

5.5ccd benk m.mbers cnrolled

€, 5t~ ff rofresher courses held

Fio.ld Lemonstr- tion:

Fr-dic-tion of wcods

Remov-l of stubblié:

Xﬁslﬁ-&éﬁ@rﬁ, i

_L.plots jProjuct rres

SUiiiakY Ul EaTLLSICH VL.CRK PROGRESS

Nbs.

ROS.

1.5ug~re-nc

%+ Ricc

3,Cotton
Cotton sown on ridg.s nd beds H-,
Sowing of whu~t by drill "

-:91:m

rifference

158, 46
Ze T2
8.27
11,57

99

3590

980
273
483

40
514

Tnit eriuving Pregross
me~guremsnt  1980-81  singe, 9767
10§, 106 2334
los. 15113 111924
lios, 485 8043
Nos. 250 19225

2148
33e

44198

19910
10692
12458
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TALLE: VII-3 CHEMICAL COLTHOL LiLASURFLENT 1980-81

Crop Heetdire ' Pesticide /fungicide
trentved Post & discnscs trc-tment
Citrus 115.50 Citrus c~nk.r citrus Dimecron 100
withcr Tip,J-ssid Lith n E~-45
Fruit {ly. Suprrcidc ~nd
Bordeu hixturc,
Sugnre-ne 20.5 Top borcr,ctem bor x Huv~cron,v~sodin
~nd Termite "Gr." L.H.C.,Furodon.
Cotton 12 Jnssid,lef rolluy iersT,, B,HsC,
Pink boll worl, Nuv-~cron,
white flv,termite
~nd spottcd boll vorm,
Ricc 23 Stem borer B-sudin. "Gr'"
Furodon "Gr"
Vegetrble 31 Jngsid,fruit fly liogos,B. i, Cs
bugs,

~1921~-



TABLE:VII-4 YE4R-WISE ChOPPEL AKikA Al ChOPPING INTELSITY
(1965-€6 TC 1980-81)

_______________________________ (Heetnres) o ccicimimaea-
Rbirir | | 1965-€6_ 196667 _1967-68 196869 1969-70_ 1970271 |1971-T2. 197273 197314 _ _
Sug-rec-nc 1509.92 1949,82 1915,82 2321,33 3216.10 3326,50 2171.,89 1897.21 2568.59
Cotton 62€ 3. 05 501501 £303.52 4924,92 4824.73 4312.C2 5€€8.15 5516,79 5713.07
Ricec 11€1.11 1461.76 1792.80 3287.44¢ 2504.€9 1957.79 1594.90 1372.32 1293,00
l~izc 12€1,03 177€.20 1741.80 1945.37 £2007.€9 2C;0.57 1841.7€ 1653,58 1288.55
Toddor 715C.55 €871.31  7316,07 €569¢00 €815.4%6 734,05 797€,12 B8450.02 8337,11

G-rden/ve-
gct-bles 20€3.55  £541,48 2€97.29 2632.94 2019.91 2315,6€ 2530.15 2492.11 2494.54

i.isc. 99.5% 666,25 1C52.21 130F,35 880.61 117€.04 1247.€7  707.81 721.57
7ot 1 Eh-rif19.90.46 21328,21 22819,51 22690,.33 23267.50 22502, 53 2303C.76 22089.84 24416,43
Incre-sc - 1€00.689 3292.19 33€3.01 3740.19 2971.67 3£99.80 2£55C.88 2925.94

over 19€5-¢¢

Ferecoent-gc

ircrc-se. - G, 42 17.08 17,44 19.28 15.45 18,1¢€ 13,34 15.01
Cropping ’
intunsity. 45,97 50. 1% 53. 7% 73. 0% 51.8% 53.0% 54,2% 63. 5% 54 3%

Cont'deeeo


http:24416.43
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http:22502.63
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http:22890.33
http:22819.51
http:21328.21
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PARLE:VII-4(Lont 'd)

khast LD 97inTs 107376 1976717 1977778
Sug~rec-nc 272%.83  246Z,16 3972.76 3265, 48
Cotton €002.83 5439.09 455€,86 3e41.84
Hicc 1632.13 1e1e, 37 2629, 30 3257.39
L.oize 4£550.79 1245.03 1161,30 1241, €0
Fodder G4TT. 54 484€. €2 T42¢€, 95 4993.1%
G-rden/veget-ble £696.07  R77T7.01  3596.92  356€.40
liisc, 1253.34  4353.30 12re.1e 047433
Tot-1 kh-rif £2339,54 23072.44 =23948.60 24033,53
Incrc~si over

19€5-6C 3459.05 3581.95 4458, 7. 4543.10
Percent-ge

incre-se 15.75 18.36 22,87 3.31
Cropning

int.nsity 56. 5% 55.8% 57.9% 57.96%

1575.88
1172, 00
53€4.63
38C4.53
3550. 3&
23691.€2

4201.74

21.5¢€

57.38%

1979-80_ iogo-sl |~ T
2143, 66 2371.9
3528, 12 2829.2
4576, (8 39€3.0
975.71 994.7
6322, 54 5615.5
;038,85 4930, 8
3214, 89 2972.1
23800,55 23897.2
4309.96 4606, T
22,11 22, 61
75. 64% 57.8%

Cont 'd. e ®s 0



TABLE: VII-4(Cont 'd)

b eren T Tothibe 1566ee1 _ 1967-68 1960-69. | 1969-70 ) S70-71 1971272 197273
Vhent 9955.93 132299,47 13973,67 15452.04 13809. 39 14990.,29 15454.47 14772.56
Birlcy/orts 1470.25 1029.14 172.97 927.56  282t€.¢&1 1880. 21 1357.34  1329.83
Cilscceds €01. 38 933.81 69€., 40 563,37 493,32 €3:.96 G5C. €3 €84.34
Pulsce(sxr~ms) 594,13 29,70 73,90 412,79 240.39 252.12 21044 189.80
Foddcr EZ13.27 6E02. 18 €876.19  £357.75  hKE33.75 (663,12 746,59 T648,.3%¢
Sug-rc ne 15C9.92  1948,82 1915,82 2317.28  3819.10 332€.5C  2171.99  1897.21
G~rdun/vegcecb 2290.17 2646,30 595,54  2484,42  2235.13 2319.71 c:89,68 2467.83
t~-blce.

x~bi tot- 1l 50551.19 27449.62  27€06,56 28733.71 30146.50  30877.7€ 30455.69 29375.56€
Incr.— Se OVLY - 4898, 42 8255, 37 6182, 52 7595, 31 8326, 59 7904. 49 624,36
1965-¢6

PLICLnt gG - 21D17 2033 2704 3306 4206 35.1 3000

incrc- sce

Cropring 53¢ 17 644 6% 63. 57 67. 6% 704 9% 42, 6% T1.7% 71. 1%
intensity

Tot-1 r<bi ~nd 42082,15 48777.62  50€23.23 51624.04 53414.00  53360.41 534B6.44 514€5,40
kh-rif.

Incrersc OVer )

1965-6€ - 6695, 67 8541.08 9541.89 11331.95 11298.26 11404.29  9283.25
Percuent-ge - 15.9 20.3 22.7 27.2 28.8 27.1 2.3

utiliz~tion

intcnsity :

Cont "deeees
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TABLE:VII-4(Cont'd)

e e memamamamam e e T Tamememam L e T e (Heetmres) ..
Febi Crop. ... ....0913:74 197475 9T5LTE. | 1976-77. . 1977-T6. . 1970219, 1979-80__ " ig780-81
Vheot 13L1L,.24 13474 30 13254.55 1)956.% 13906. 54 3472.70 14,619.18 14773.4
Brrley/onts 1600, 57 1931,61 200445 €31.73 611,09 - 582, 3¢€ 58€. &
Gilscuds €680.29 £R0. €0 59E o 54 56€.1 €43.06  1049.37 970.07 84442
Fulccs(grrms) 2€3.8¢€ 146,90 191,02 10,5, 1671, 84 258,31 2,0.79 210.0
Foddcrs £9522. 30 €6:6.73  (907.32  €950.57  6994.54  €151.36  5772.97 5626, 4
Sug-rc-ne 25€8, 59 £723.19  2765,92  3269.17  3265.46  £931.€5 2143, €6  2371.9
G-7dun/veget-ble Z2623.€3 Zi.€0, 38 31C1.27 3494.53 365,,71 5026, 31 2993.79 5310.4
licc. 388,91 73494 306t 36€. 58 412,36 410,36 G44435 730.1
R~bi tot-1 cag(2.00  S6763..9 29233.51 29.09.85 29ce1.63  30027.71 29772.15  30€52.8
Incr. ~sc ovex 1965-66  ©310.81 €232.2¢  CER2,. 27 €916.66  7330.64  T475.92  7220.96  &10€.6
Purcent-po incrorsc 28.0 27.0 27.0 20.0 32.50 33,15 32,02 35,9
Cropping intcnsity 69. 9% €9, Ts 70. 8% TC. 5% 72.36% 72.T2% 72.10% T4.2%

Tct-1 K-pi ~nd kh-xif 51276.47 £2123,03 52305.95 53418.45 53935.70 53718.74 53572.60 5455C.0
Inere- sc over 19€5-66  919+.25  1CC40.&e 10223.80 11336.30 22853.55 11636.59 11490.45 124€7,9
Pcreuntoge incrensc 21.8 23.8 24,3 27.2 26.11 27, 65 .30 29, €
Crcpeing intensity 124.2% 126,2% 126, 7% 129. 4% 130.32%  130.0: 7. T4% 132.0%


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
http:53418.49
http:52305.95
http:53572.60
http:288(2.OC
http:30027.11
http:29881.83
http:29772.15
http:4T993.79
http:13254.55
http:13474.30
http:1,4619.18
http:13272.70
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TABLE:VII-5

Crop _ . . - -.-
KHALIF

cug-rc-nc

Cotton

Lice

l.wize

Foddcr

G- rden/Veget ~ble
Lisc.

ph-rif Intcnsity
RLZT

S-rl.y/o-ts
Fulscs
Oilscuds
Fedders

Sugrrc ne

G-rden/vegetobles

I.isc,

E~ti Intensity

PERC LI T4GE OF CROPPel TC CULTUREL AREA 1965-€6 TC 19€0-81

T kel igbeser 19e7-be. 19¢0s69 1905- 70, 1970iTi 1971-76 197273
2.6 i,E€ 4e5 5e 5 8.9 7.8 S5 4,4
14,7 13,6 14,86 11.5 11.6 1C.2 13.3 13.0
2.8 3.4 el 7.6 5.7 4,6 3.6 3.2
3.2 £,2 4.1 4.6 4.7 TOPR 4.3 3.9
16.6 1€.0 17.2 15.4 16,1 1744 18.8 19.9
4.9 €.C 6.4 6.2 5.7 55 5.9 5.9
c.2 2.7 2.5 361 2.1 Z.58 2.9 1.7
4659 50,2 53.7 53.9 5447 53.0 54,2 53.5
23.4 31.3 32.29 36. 3 3.6 35.5 3€.4 34,8
3.5 z_ 3 1.8 2¢1 5.5 e 3.2 3.1
1.2 1.5 1.1 1.0 0. € 0. € 0.5 0.4
1.4 2.3 2.1 0.1 1.1 1e5 z.2 1.6
14. € 15.5 1€.2 1%.0 16,0 1€.5 17.€ 18,0
3. € 4.6 4,5 55 8.9 Te8 5.1 4.5
5.4 0.7 6.1 568 53 5¢5 5.9 5.9
- 0.7 0.7 0.8 0.9 0.9 .8 0.9
53.1 46,6 €5.4 76.6 71.0 T2, 7 T1.1 T1.1
Cont'Qa..
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T4BLE:VII-5(Cont '&)

Crop . oo
KHEARIE

Cotton

rice

-izc

Foddcrs
G-rdin/veget-blese
Lisc.

Kr-rif Intensity
FAEIL_

Vhert

F-rlcy/e~ts
Pulesce

ilsceds

rodders

Sugrtrcono
Grrden/vegetnblies
..isc,.

RE~bi Intinsity

Annu-~1 cropping
1nt;n51tv. e e e o -

€.0 €.€ €.7 7.9 7.9 €.9 5e1
13.4 1445 13.1 11.0 8.8 £.2 8.5
3.0 4.0 3.9 6.4 7.8 8.7 11.0
3.0 11.0 3.0 2.9 3.0 2.5 2,3
19, € 1.8 1.7 17.9 12.0 12.C 12.8
5.& €. € €. 7 7.7 E.6€ 9.2 5.7
1.7 3.0 1045 3.1 8.6 8.6 7.7
5443 5€.5 55.8 57.9 ST 9¢ 57,36 5T« €4
32.5 32.5 3z.1 33.8 33.6 33.7 35. 4
3.7 4. T 4.8 .5 1.4 - 1.4
0.4 0. € C. & 0.3 0. 4 0.6 0.
1.6 1.5 1e4 1.5 1.5 245 2.
1€.2 1€.1 1€.9 1€.9 1€.9 14,7 13.9
€.0 6. € €.7 7.9 7.9 6.9 5.1
€.C 7.9 Te5 9.3 0.3 9.7 12.
0.9 0.9 0.9 C.9 0.9 0.9 1.0
69.9 €9.7 7C.8 71.4 T72.72 7,72 72. 10

T T Thaes T ihecr Timels 130032 130,300 129,70

—_ e, e, W ee e e

141
1.9

7.2
57.8

35.8
1.4
0.5
2.0
1441
5.7
12.9
1.8
T4.2

132.00

v G - ———— e W A e tm G o - -



TABLL:VII-6

Ye~r

196€-C7
1967/ =~6¢
1968 -€9
1969-70
1970-71
1971-72
1972-73
1973-74
1974=T5
1975~76
1976-77
1977-18
1978-79
1979-80
1980-81

.3 5
196E 66

CROPPING IKTENSITILS IFOL VARIOUL CCul.AlL ALEA

Cropped

34199, 11
36726, 43
37293, 81
37472,00
37812,22
37589, €4
36912, 99
36836,1C
36688, 38
37008, 50
37102.39
39163.09
39335,90
36486,85
37359.36
39090.2

28907, 32 Hee
Poronni-l Arcs

734r ?0 }‘L.C _n

EPZ&P&F;PD:;l_NIL_

~:99:~

50}8 45 big,
Un—conm noud YL

Intunsity Cropped Intinsity Lroppkd Intlp 1tV

U S Ares R
114,19 7879.40 103,92
122, 63 8753, 14 112,39 3302, 31 6€. 486
124, 52 765354 115,45 4578,71 92,17
125,12 905,14 118, 64 5156,21  103.60
126,20 9408, 34 124,09 6192,63 124, 66
120,21 £570,50 130,16 5023,11 119,23
123,25 10009, 61 132,02 6563,74 132,12
122,99 8220,56 108,43 €412.79 129,01
12€.9 8202.75 111.7 £305.287 126€.7 -
12, 00 831,90  135,3 6794.,63  134.9
12741 7551 105.5 6139,62 121,8
136,8 £330.23 113.4 5292.59 105.0
135,07 9517.20 129,57 7249,70 143,80
126,22 7756,40 105,63 8040.47 159,59
129.23 7894,77  107.48 6579,52  13C.58
135,% 6€13.5 117.3 €84643 135.8
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TABLE:VII-7 PROJLCT YIELL ESTILATIOE TH.OUGH CROP CUTTILG SURVEY(1960-81)
_____________ (KE/BR) e cmimamam s e e e e T T
Crop "1966.67 1967-68 19€8-69  1969-70  197C-71 1971-72  1972-T3  1973-T4
Sug-r- P 55361.22 51466.71 4€745.16 38159.69  39957.91 40428.25 40852.45 39312.41
cone NP 28366.17 32193.21 41341.20 36057.13 38104.356 39515.29 38547.01 42945.79
uC 33797.79 35614.48 37846€.15 38205.80 42558, 48 37753.93 37661,72  9249.44
PT £7033.96 42576.92 43167.11 38199.69 37¢18.48 39533,74 39487.63 36616.73
Cotton P 876,07 T737.74 75€.18 599, 42 gee. 85 855,29 940, €2 783.85
P 6CE. €4 T74. €3 7154 30 544,08 €25.31 €73.19 922,18 746,96
uc T4 ¢, 9€ 700.85 774.€3 654.75 £€27.08  £85.%29 702.79 719. 3C
PT 774.63 737.74 746.96 €Ce. €4 74€.,96  £829.96 £894.51 765,41
NP 1113.07 - 2148. 67 24€2.20 135€.38 134€,38 1945.79 2425433
uc - 1512.37  1798.25  1798.25 1779.80  =2C93.34 2001.12
PT 1576, G2 - 1eE1. 24 1e81.24 1706.03 1£81.24  2019.57 2388.44
ke izc P - - 609,76 2877.79  S.h.C. 3375. 17 - -
RP - - 1798,24  1254,18 - 1816, €9 - -
ucC - - 1429. 37 2471,43 - 191€.13 - -
PT - - 194,76  2€55.87 - 2757. 31 - -
Vhert J2 2084.12  1890.46  2231,67 - £1304,00 2775.75 313.54 2738.87
ND 1337.16  1742,91 1965.02  1344.35 1844.35 R2€00.54  2333.11 2333. 11
uc 977.80  1779.80  1724.47  1372.02 1696.81 2591,32 2€46,65 2692.76
PT 1650.7C  1825.91  2028.79  2130.23 1982, €8 £572.87 2646.65 2628.21

CO}’it 'd. LK ]


http:37818.48
http:38159.69
http:43167.11
http:42576.92
http:44033.96
http:36616.73
http:39487.63
http:39533.74
http:37753.93
http:42558.48
http:38205.80
http:37846.15
http:35614.48
http:33797.79
http:37661.72
http:39515.29
http:38104.36
http:36057.13
http:41341.20
http:32193.21
http:28366.17
http:42945.79
http:38547.01
http:52361.22
http:40428.25
http:39957.91
http:38159.69
http:46745.16
http:51466.71
http:39312.41
http:40852.45
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TARLE:VII-7(Cont 'd)

T = S T e - -
- . . . =9 -

Crop. . . ... _197é- =75 1975-76 . 1976-77___1977- 76 1978-79 . 1979.80 __ 1980-81___
Sug-r- P 31925.71 34797.43 32550.09 35797.07 29945, 86 36817.11 43988, 00
conc NP 41602.29 50266,08  26377.03  37338.97 2e733.20 27357.10  30303.00
Jc 36140.12 31869.52  35843.18  39850.97 31€468.20  37209.89  39523.00
PT 35300.94 ZE36T. 1 340754 37 37023, 57 20966, 44 34520,08 39236. 00
Cotton P 507.20 7450457 521.03 €83.33 €80.57 706,80 £95. 00
WP 820. 74 €56, 10 428,81 474.92 519.19 531,47 451,00
uc 774.63 59, 62 595.73 4€C. 17 511, €10.40 608, 00
PT €54.75 €79. € 523.50C 590.19 623. 35 €44,92 €10.00
kicc F £259.33 2388, 44 2147.7€ 27€7.45 2713.97 2547.92 £468.00
NP 2388. 44 2254, 72 225€.57 2223.¢€9 £€01.89 2524.90 2374.00
uc 1982, 68 205€.45 1947, 38 2055.53 2692.77 2000, 54 1956.00
PT 2268.5¢€ 22€6,. 56 2133.00 2433.00 2€80. 77 2420.34 2328.00
li~ize P - - - - - - -
1P - - - - - - -
uc - - - - - - -
PT - - - - - - -
Vhe-t P 2701.98 246,65 2089, €5 2537.83 2746.24 3008. 49 2:96,00
NP 2508.32 2335.87 2142,22 2465.90 2685. 49 2700,15 2677.00
uc 2€00. 54 2432.70 2335.87 £239.97 2312.82 2673.05 2457,00
PT £e28.21 2518. 47 £1¢4.35 2L44.€9 2e7e.92 2849.53 £531.00
P = Pcrcnninl
BP = lion-pierunni-l
UC = Un-comm-ndcd
PT = Projcct
SeN.C = Survey not crrricd out
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TABLL: VII-8 GLOSS VALUr OF PROLUCTICN OF LiAJOR CHOPS
1965-6u TU 1980-81

St-son Crop Are- Yicld Production V-luc
oo inEn, kpfhime o KBeo o (hsaiillion)
1965-6¢

KHARIF Sugnrocno 1510 37102, 61 56062045,00 3,26
Cotton 6263 307,16 2425944 5,00 2035

Foddcer o limizc 8511 - - 3,73

Rice 1162 1290, 53 1526691, 17 Q.07

RABI Whent 9964 1438,53 14328373, 00 )
Fodder & Liisc, 6205 - - 4,2¢€

Brrlcy & b-ts. 1470 - - 0. 30

Pulsces 496 460,90 227€84,6C 0.75
Cilscuds (1 553.08 332402, 5% 0. 31

G- rden+Veget-ble 2291 - - 2.9

Tot-1l: _2_3_!91

1980-81

KHARKIF Sugrrc-ne 2371.9 4390&, 00 104145385,2 6.25
Cotton 2829.2 695, 00 1966294, 00 0. 92

Ricc 3983,0 248¢&, 00 9909704.00 3.67

Foadcr & m-izc 6610.2 - . 36874406, 4 2.51

RABI fhe-t 1477 3¢ 4 249€,00 - 14,75
L-rlcy o-ts 586, 4 - - 0.12

Fodder 5826, 4 - - 4,00

Pulscs 210.0 - - 0, 06

Cilseed 844,82 - - 0.44

Grrden + Vegot-ble5310.4 - - £, 80
- Totnl: S 39,52

~:102:~


http:9909704.00
http:1966294.00
http:332402.52
http:227(84.6C
http:14328373.00
http:1526C-91.17
http:24259445.00
http:Oils&.ds2.91
http:371I2.61

~1gobi=

TABLE:VII-©

II~m¢ of
Stﬁgion' _

Bexrivele

T/will Zo.
Lilv —66 .

Ch-k (@nzi
T/well

Mlia141
Lii~ni
Phulli-rvon

.y N
ne~a

f~giri-n

T/well 102

éct&l:

e e s "o e "a"s e TeTe " e " e "2 " e "¢ "e™e—e

E4IiF4LL 1980-81 (mm)

July Aug. Sept. Cet. kov. ;;c. &f%. %ug.. .m:r:—- .Ab;:_ﬁ;§:.3agé-.;;;;i.
80_ _ _ §9_._ B0 _ _80_ _ 80 80 8 8 21 81 81 &1 :
250,17 T70.00 70,85 7C.2C - - - - - 109,27 0.35 =~ 582,52
133.53 96,03 39.25 - - - 35.56 24.38 17.78 46,62 13.97 2.54 409, 66
150.0C 13.95 100,.8¢€ - 0.08 - 3€.56 - - 29.46 =~ - 330.91
CO2.67 164.31 58,17 11.43 5.33 5,33 34.5¢ 46,09 25,37 T4.di - - 627,67
325,10 113.53  30.49 €.35 5.58 - 43.18 23.13 25,34 75.14 22.8€6 17.20€82,45
111.65 = 4&.09 3-81 2. 5‘r 6085 30.0‘l 23.‘]3 2‘7-12 2‘;013 14.70 4046 330 62
290,83 - 55.89 £.56 1.77T 5.84 29,01 44.9€¢ 17.78 40,42 12,95 - 520,01
- 144,77 €7.57 7. 11 - 3.14 34.54 €1.54  34.38 7€.49 27.€8 3.0 4£60.49
1.€2.95 602.59 .. 76.57 109.-6 15.30 21,16 243,57 QE€0.8€ 144,82 495,24 92,51 23,00
182.8€ 75.32 59.57 13.68 1.91 2,64 30,44 32,60 18,10 €1.78 11.56 2,87

- -

—

34,13
27.57

52,30
56,87
27.80

43434
3e.37



ClAPTER-VIII
PARC FINALCLye CO-OPELATIVE LESEARCH

COmSULPTIVE USE

STULY: ESTIMATION OI' CU.SULPTIVE Uti CF VATER OF L.AJOR
CLOPS ULCER OPTI.UN LiANAGHL ENT CChiLITICLS FOL
THE YEALR 1980-81,

OBJECTIVE
e

Estimation of consumptive, of veriois major cropg under best
conditions of man-gement,mineral nutrition and water supply upon
demand indicated by soil moisture tension. The informations on
consumptive use requirements of crops will help the farmers to
make efficient use of irrigation water, These informations will
also gnide the irrigstion planners in irrigation scheduling to
fiX more realistic targets of crop acreage and crop production
under same ecological concitions in difrerent parts ot the
country.

Four major crops of the project namcly,cottun, sugarcane, whest and
spring/mﬁéfg jncluded in consumptive use programme. On the completion
of research vwork on these crops berscem and sorghum were taken up
for their consumptive use reguirements.

PLAN CI' VORK

- e - —

Berseem variety synthetic 1/79 was sovn cn 8th October,1980
by chata method using seed ¢ 22 kg per hectare in stsznding water.
The crop harvesting was ecmpleted en 5th liay, 1981, In 811 five
cuttings were taken during; the grovth period., The soil selected
for the experiment wes medium textured non-salinc ,non-sodic.The
ground water table was more than 4.5 mctre having no chance for the
crop to utilize sub soil water.The molsture and fertilizer treatments
were applied in a factorial design as per details civen below:
Treatment Level Lespription

lioisture 3 Irrigations vere applicd on the
development of moisture stress of 1,3
and 5 bar tension in upper 0-30cm
soil depth cxcept first irrigation
which was applied irrespective of
mois%ure stress (M1,M2 & M3 respecti-
vely)e
lertilizer 2 Lov: UPK(F1) 0-25~0 kg/ha
High NPK(F2) 25-75-0 kg/ha

Application 4
Total No.of plots: 3x2x4=24

=~:104:~



Full dose of tfertilizer & 0-25-0 and 25-75-0 ke /ha NEFK was
applied to tne respective plots at the time of sowing, rure
tubewell water of good guality was used for irrigation, The depth
of each irrigation applied was calculated by pre-irrigotion
soil moisture contents : hich verc determined by soil sampling
dovm tc¢ 152cm depth, Fach irrigation rcstored the soil moisture
contents dovn to 152 crm depth to Tield capacity.

The consumptive use vad cotirated by gravimetric measurement
of soil moisture deplition.The crop cocfficients ke Tox each
irrigation interval werc calculaved, by dividing actuel gvapotrana-
piration by potential cvipotransfirction and ¥tA/ Pan evaporation.
The yield estimetion ves madc by cutting a unit arca of 4x%4 L.
irom eentre of cach plot,In all > cuttings vere talien throughout
the grovth pcricd of cron, The folloving conclusions vere drawn:

* Phe consumptivc use ol bersecm ‘varicty synth etic 1/79)
was determincd cs 65, €, 58, & and 20,350 cm when
irrigation was applicd at 1,3 and 5 bar tension,
respectively.

#* Berseem yicld(fodder) of 104, 4,100, 3 and 84,30 T/ha vos
recorded for 1:1,1:2 ond I3 moisture treatments,

* Berseem orop utilized water most efficiently at 3 bar
stress treatment having a crop water ufe gIticicncy
of 16%,.8 kag/mm,

Sorghum:

Sorghum(variety Sindi whitc) was sovn on April, 13,1681
using seed at the rate of 49 kg /ha. Sowing was done in 23cm
apaxt lines, The gxperinent wes conduc¥ed on medium textured
non-sal ine ,non~-sodic soil. hioisturc Lre tounts verc ~pplicd in
st complat.ly r-rdemived deoipn, .The following trcatments
were tested,

Treatment _Level  Lescription
loisture 4 Irrigation applied at 1,3,6 and 9

bar tension in uppner O-30 cm soil
except 1st irrigation which was
applied irrespective of moisture
stress development,

Fertilizer 1 30-15-0 kg/ha.
keplications 4
Total No.of plots 4x1x4=16

-:105: =
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Half dosc of nitrogen alongwith full aosc of phosphorous vas
applied at sowing vhile ti« remaining nitiogen was applied when
the crop was at knee height. Irrigations verc applied on the
development of rcquircd moisture stress and the deficit was madc
good to bring back the moisture contents to field cepacity.Thr
depth of irrigation applied vas calculuted hy pre-irrigation moil
sampling.The irrigations were applicd 1rom good quality tubevell
water alrecady installed at the sitce. Yicld(fodder) was recorded
by harvesting a unit arce of 3X3 mctre and then it was converted
into ton p:r hcctare., The meximum yiold of 42 ten per hoctare
was recorded Tor i1 treatmcnt.The data is under compilation for
report writc up,

Cotton:

Cotton B-557 was sovn in lincs 76 cm apart on 9th liay,1%80
using secd at the rate of 27 kg/ha and its harvesting was made
on 7.1.1981.,The zoil undey study was medium textured non-saline,
non-sodic, The ground watcr tehlc was more than 4.5 m ana there
was no chance Tor the ciop to utilize ground vater.lThe moisture
and fertilizer frecatmcn.s vere applicd in 3x2 factorial design
as per detzil given.

nent Level Lescription

Snil moisture 3 Irrigation applied at 1,5 end 9
bar vension on surface 0-15,0-30 aad
0-46 cm soil depth(l.1,i2 rnd L2,
respectively).

Fertilizer(l4PK) 2 Lovw (1) 28-0-34 kg/ha,
"High (12) 34-45-34 kg/ha.

Replications 4

Total No.of plots=3x2xd= 24

Full dose of phosphorous and pctash alongwith low dose of
nitrogen was applied to the respective plots at the time of sowing
Nitrogen in casc of high dose was split in tvo equwval halves,The
Ist helf was applicd =t soving arnil 2nd at the time of flowering.
Pure tuberell weter of sood quslity was used for irrigation.The
depth of each irrigation applied was calculatid by prc-irrigation
soil moisture contents which vere determined by soil sampling
down to 152cm depth., Ecoch irrigation restored the soil molsture
contents down to 152cm depth to ficld capacity.Thc consumptive
use estimation was madc by gravimctric measurem-nts, The crop
coefficients were workcd out dividing the actual cvapotranspiration
(EtA) by potential evapotranspiration (:tP) and EtA/pan cvaporation.
The yield cstimetion was made by picking the cctton separately
from each plot on whole plot basi:c, Thc Tollowing conclusions wexc

dravm:
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1. The consumptive use of cotton(B-557) was estimeted as
74449,69, TRand  64.2C em when the crop was irrigated
at 1,5 and 9 bar tunsion rcepectively,

2, Actual cvapctranspir-tion remaincd lowcr than LtP and
pan cvapotranspirction throughout the growth pcriod of
crop in L2 snd 1.3 moisture trcatwents.ith in case of L1
was high,crosscd EtP -no pan evaporstion during last
tvio weoks of July. EFth started from o206, 203 and 176
em and rcached to a moximum of , 661, ,596 and . 598cn/day
in casc of k1,2 and 1.3 trecatments,respectively.

3, Crop cocfticicnts calculatcd by LtA/pan cvaperation were
lower thon Fta/ktl upto Asupust ofter which it slightly
increcuascd,

4, Yicld signiricantly d.crceased with the incrcase in
moisturc strecss from 1 to 9 bar ftension. The maXimum
yicld 1,43 ton/ha.wns cbtained nnder ki1 moisturce strceos
lcvel and minimum 0, 9¢ tons/ha.tor M3 moisturc lovel,
Fertilivcer iwproved the yicld at cach moisturc stresu
level,

5.Cotton crop utilized the watcr most c¢fficiently at Ll

moisture trcatment, Fertilizer application did cousc
improvement in moisturc utilization capacity of crop.
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MALIZE,JOV:AR AND BaJLA

Consumt.ction wnd relevence of this scheme is to increase the
production of mrize,jowsr and b jra grovn on 1, 9¢ million hectore
in Pokisztan.Pakistsn having favourshle wgro-climntic conditions and
largest irrigntior syctem in the world hnc lower per acre yicld vheu
compared with wny other countries vhere ccil and climntic conditiore
are not sc .ood,in other vords, we hove pre-t potentinl to increace
per acre sield bty discsruing the tradivion~l un-gement practices
and can thus roxinize vercfits Tror 1he aveiloble rescurces,)hich
reguires preat denl of inventig: tions unler different ecclogicnl
zones of the country to curluste the efi2ct rnd internction regarding
yield 'nd ultir - tly to develep ~ptimum 1svel ot dirferent grovth
limiting factors, Vith thie enc in viev resc rch programse iz going
orn in Lonn hkeclru-tion fxperimentel iroject on the ctudies detsiled
below:

STULY HC.1: HaTiOWAL COCKEhATIVE YTEyL Thiifed Cio 1.4AILE,SORGHUL
LILLET

1.4iaize: (Pull ~nd Short Secson)

PhOCLELULE

in nren of 0,% hect=re under the comra.d of tubevell } =6€C wao
selected foi1 thic experinent vhere soil was well drained medium
eXtured non-ccdic non-acline., 'Pwo sets of mrise varieties(Full
end short semvon) = detsiled belov vere tecsted:

tull sescon veorieties bﬁgrﬁxyppggp_ygyigjjps
Tebnrh-d ellow 1, Chrngez

2.Fraven PeFnicnl

3o 510 4=T53 Jeeia

4,5rh-d wnite 4,Fvi-enrly
5.7alntiz-pan=-7633 5¢Shaheen
G.Yous~fwrnl-=7845% €, rhC Tellaw

T ukirigurn-7534

Q.UPlI]HuIM-7‘42

E.Loroohlte 15
10, FPirsabix-7734

One set eacn of 7ull =nd shert cemson v-rieties was sown in a
completely r-nuomized blocik design with four replications on 13,7, 80
by dibbling in lines THcm aprrt with 30 =nd 2tcr distance from hill to
hill in c=se of iull and short senson recpectively.Fach voriety wes
sovn in four rows of 5 metre length in ench plot,
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Fertilizexr ~=pplicrtion:

Hitroger Mnd phosphorou° wae applied in the form of ure=z
and DA recpectively « 180-75-0 NPE Lg/ha, £11 phosphatic
fertilizer was npplied at the tire of sowing,vhile the
nitrogenous feritiliser wnao divided into three pa rte.The first
deze wag aprlied vith phesphntic fertilizer ot soving time
snd rest weoc rpolied 2t knee deep and tasselin: stoge.

Irrigation:

In =11 seven irrigntions were applied through out the
growth period.!eeding von carrizd out properly ofter each
irrigntion preiexobly in enrly nteges.

Hainfall:

Totrl Tnini~11 received during grovth period of msize
was reccrded nz 135,35 nm,

Plant protection:

Cizzinor (re.& 13 kg/ha ves =pplied against m~ize borer
attaci: and diricron ¢ 1.5 litre/ha.wns sprayed arainst the
naize insects.

Yield =nd yvisld conponenteo:

. . . w . cutting
Yield estin-tion vwne made by " crcop diethed” for thic

purpose two centr. 1 rove wvere taken 28 test rcve and the out
side rows ac borde Iats w2y collected frem the central
rows only.The CL"eIV'th“S like dnys to t=ssel,esr height,
plant height,lcdging percentoage,number of plonts horvested,
Lo, of cobs,jlcld vedszht,stalk welgkt and moisture percentnve
were recorded,

Indication:

From full se=son varieties S:rh-d yellow grve the maXimum
field weight ~nd it =no statistically insignificrnt from other
five varieties nonely Ccnposite-19, Ukirisures=7542, Ukirigur:.-
7534, Sarhea wiile ng rirs-hal -7734. The rinimur field veight
wes recorded ~a 5,8 tons/ha for tatalizapnan 7633,

In care of srort seracn verieties is~l gave *the maXimum
field wveight +which c¢ifier non significmntly from chongez nnd
zia. PHC yellov grve the minimum yield,

Z,Millet:

411 sres of 0.05 hectare wns selected in the command of
tubevell Li-66.The soil was free from szlinity and sodicity,
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Treatment:

rescription

80-40-0 WP kg/ha

Tresti nts N

Fertilizer 1
Varieties €
keplications 4
Tot~1l plote = 1xX6X4=24

The following siX verieties were tested,

(1) Y=72 (2) C=-47 (3) Fniry dwart, (4) 18-BY,
(5) Compogite=T75H (6) L.h,2

Layout:

pxperirental fiela wre divided in 24 equal cized plots,
Six varietics vere tected in : conpletely randomized blocl
design in four replic-tions.Five rovc of =2ach veriety of 5
metre length were sown in epch plot.hov to row distance wan
kept 45 cm ~nd plent to plant 15 cw.

Crop soving:

Sovingy was dowe by dibbling method dropping 2 seeds per
hill on 14,.7.1080,

Irrigation nppiic:ticn:

Five irrigntions vere =pplied during pgrowth pericd of t he
crop »nd totel rrini 11 war reccrded as 135,35 mm,

Fertilizer =pplic-tion:

Litrrsen =nd phosphorous vo:o spplied in the form of ur.
and LAP,respectively.£1ll pheosphatic fertilizer wns ~pplied =v
the time of coving .nd nitrcgenous fertilizer wns divided in
two parts. First h-1f w-s npplied with phosphsatic fertiliuen
at sovwing cnd the £nd hoif wich 2nd irrigation,

Indicaticns:

C-47 grve the rr-Ximur enr hend weight,stelk ond grain yic!”
and took moximum period of matur: tion vhile Y-72 gove miniuan
stalk yield,although the grein yiela wes low but not satisticn-
11y significrnt from C-47 and took minimum period for
maturation.,
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Irrigntion applic~tion:

Five -n¢ cix ivrigotions vere npplied during grovth period
st tubeiell il.d4 rnu 81,respectively., Totnl raini-11l was
recorded ac 115,53 ~nd 135,33 mm,respectively »t tubewell
Li=21 and 44,

lLeeding/Larthing:

Twin veedings were done 1t each site.larthing wes completed
when the crep »-~u 7%em hish,

Plant protecticu:

Cirzinon ur.o 13 Lr/ha and dimicron « 1,25 L/ha were
applied =apgeinct borer attack,

Indic:tion:

hidge soving metlod in cnzse of maize 2lso gave the hetter
resulte over begin methed,

STULY 0. 3: EVZLYLTION CF  valrh KBECUIKELENTL C OPRTLG
Liales Ul CeR o TFRERENT VATLE DhpLE CRETHS

CBJLCTIVE

Lnter is n scrrce source ng comprred to lend ~rea in Pakistan
and is considered an import.nt plon*t growtn liriting factor for
reising the crop yield.fhe situ~tion hrz been considercbly nccormpli-
shed in scorp »~res by the inrt-1ll- tioen of tubewells,The und erground
wotertntle hes direct  rel-otion vith woier regquirements or ploants,

But the # - rrers avwply tot=1 gelt- of woter reccrrended fer crop
irresnective of their v-oter reculremertis, Therofore,by under ~nd
cver irrigstions the yicls of the crops is being bridly offected.

PROCEuUnce

Site Lelection:

Two resenxch niot. erch of 0,2 hectare in the cominrnd of tube-
vell lui=F6 vere selected tor this experirent,'hile selicting the
sites due consider-tion ves oiven 39 under ground woter teoble depth
vhich wzs 0-1 -nd 1-2 notre deep recpectively ot site & B, Soil
was mediurm tsxtured snd free fror codicity and salinity,
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STULY 1i0, 3¢ SKIMLING WELLS
OBJ:-CTIVES:

* To develop type and depth of tubuwclls and ratce of pumping
which will producc the meXirum discharge of goed guality
water st minimum cost,for varwuus aguifcer propertics ond

frcsh wator thickness.

* To tust the toasibility of multiple well point arrengem.nt
for skimming the top thin laycr of fresh water ovcrlying
the saline wator in the aquifer.

Skirming vells vere instsalled at tubewells SHY-20,SHP-26 and
Wii=116, The dnta collcction regnrding the upcoring of salinc
watcr is in progr.ss.Instzllation of one tubewiell vith adjustable
platc arrangirnt wos also ceripletad,

hodification ox Iri-kerin, of clos.d fubrwxells:

Tn lLiona Unit of &C.ihi-II there arc 17 tubewells which hove
beoen closcd due to high snlinity.It was proposcd to rceborc or
modify thc clesced tubevells to dnprove ther water quality.The
following wns donc in this conncction:

i)Tubcvell SHI-ED and 2d-is

Th. original bore was pluged leaving only 20' stroiner
rcsulting decrease in dischrrge of tubevcll.To increasc
the discherge of tubiwell wat.r,Tvo sdditional borces verc
drilled.lach bore consisted of 25! straincr and 15!

plind pipc.These bores viere connected vwith one pumping
plant unit,

ii)Tubev.cll 11i-94:
Two n.w btores vere drilled, bkach consisted on 40!
straincr snd 20' blind pipc and thisc bores were conncected

vith the old pumping systim.The old borc was pluged in
order to gct zood gunlity water.
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2.Lining with thickun wirc:

Waturcourse at tubowell Li-94 was sclectid for chicken
wirc lining 1000' long scctian was lincd with chicken wirc
and £" thick cerent sond plaster, The chicken vire wes uscd
to providid the xrcinforxccenent,The lin.d scction with
chicken wirce end corient plaster proved choaper conperid to
other lining alturn-tives,

3., Lining with thin brick masonry:
i, PTupbcvicll =871 watircoursc:

R840 it long wntcrcourse scetion was lined by \
using 44" thick brick masonry in the sidc walls »rd 3'
thick 1:4:8 concrcte in the bed,

ii,Tubowell Liv=22 wntircoursc:

Latercourse at tubcwell L, 22 wos sclectid bicausc
of its poor condition as tht main watercoursc passcd
through n» low lying arcn in 4=6 £t fills.It wes lincd
vith 43" ‘brick mascnry -nd 3" 1:4:8 concrcte in bed.

iii.Tubuevcll SEFP-20 Latercoursc:

The wrturcoursc runs clong the distribubry and
16000" longth is in £311. The bed end benks of the
wetorcourse ar.e high es comparcd to the surrounding
ficlds, This situaticn wes providing morc chrnces for
breakage of b-nks and wosteope of wnter,lete regarding
the wntercourse profile end topographic survey wes
conductcd ~nd wntcercourse wos doesigned. 1600 long
scction wos lin.d.The bud of wntircoursce was lincd with
3" thick ,Th. wall rlong the ficlds vns built 9" thick
end along the distributory 44" thick.

iv.Tubuvell Hil=146 watorcourse:

Phe r-in v~torcoursce at tubewell Ril-146 tubuedll
is infill -nd proscs through sandy soil.The loss measurc-
pments of thic ust.rcoursc showed thot 0.60 cfs/1000 ft vas
being lost in the firet 2200' scction.The scction vas
lincd using 42" thick rasonrry vwolls ond 3" thick
1:4:8 corecrcte in the bed.

4,Lining with prucest slsbs ~t Tubcwell
SHP-54 vwistuxcoursc:

Lotircoursc ot oHP-54 wns sclected for lining., 5182' long
scction with prcerst I, C.C. slrbs of (2.15' x 3' X 2" size
with minimum rcinforccemuent,in trapizoiderl shape ond 1500' teil
scction of the sonc wotuercourse wis lined with 3" thick
brick mascnry wells.latircourse bed was slso lind with 3" thick
brick niesonry.The hceight of the wnils was 1.50 feet,
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3, Vrtertoble survey of Sckessr ~ron rernined in
progresc ~ftexr specificd intorvals,

HYPR,ULIC C,LLIBL.LIIOH Tuik

Lo ur~te runsur-orent of wotor is very inportant for improved
water penapotient..otieds for cecurcte mensurerent of wnter,whick
could ¢-sily be ~doptes in Ficlu conditi-ns h-ve cantinaslly buin
sought, & 1+ rgse nurocr »f structures -nd doevices nwe developed fox
this purposc,boirs »na fluces ore crong the wost widely us.d
deviccs ior vwoter wuasurenont. 4 bydroulic cnlibration tonlk olrend
constructed ~t Tthe projec woo utilized to achicve the following
main objuctives,

¥ Yolum.tric cnlibration of w-tir rceasuring devices such
rs flunes,flow rotcxs,weirs,oritices cte,

* Lcesurcront of Triction Lona lass ~nd flow charncteristics
through culverts,chuck structurcs,outlet structures ~nd
constructed zk-nnels of 11 types,

Oy 1 - . , A
¢0 V-liotch ~nd Cut-ithre-t f1lur (8"xB rede of fiber-glerss
were tosted mmd 1olloving rosulte woere achieved,

1 : el -0 : 1 v L] bt .
o) The cguation for 90 V-Liotch, welr wns much clioser to the core
formal~s i.c.

b) The cgu=tion obrnincd fox a" 1 3' cut thront is diffcrunt
fror th-t dvveloped by i, Gryloxd,V,okogcerroc -nd oth.rs.

Tt wes Tecorronded thet the cutethront IJlurs s boing uoud in
watcr mon-cgor.nt research roy oo tested and colibr-ted Tor froo
as well ~s far subrcrged flov cenditions so thnt precision in dnt-

colliction nny he nchicved Hovever, urther studles are reguirod
to fin~lize the stateront,

) L . . cqoN., N
Flov mensurcrents vith cut-thrent flurc {12"%3) were

corprred with thc sprrling veter,The differunce between the two
devices wrs not morc tinan & 4ice

~:120: -


http:othLI.vs
http:sh-.nn~.is
http:nWMg~~rcrt.Lt

CHAPTER-X

PUBEWELT. OPELATION ANL LAINTENANCE

The operation vrivision is responsiblce for the operation and
maintenance of tubevells and distribution of water, The activities
are gymmarized below:

PUBEWELL PLEE ORLALCH

Out of 138 tubevells in i:iona Unit the following tubewells
remained clcesed through the year duc to brackish water and no demand,

Wi=130,33,34,36,37,39,40,41,45,4¢,43,73,80,83,84,94,100,and 116,

etificaticn has since been issucd by the Sceretary,lrrigation
and Pcver Tor charging doublc watcer ratcs in casc of above tubevells
into singlc rates. The tubevell Li=93 was damaged in January, 1980
It has bcen repiaced in iay,19¢t and now the tubewell is running,
smoothly.

Tubewell wli=44 vas clescd due te no derand amnd trakish water but
it wes partially running throuph-ovt the year for rcscarch larm.

Tubevell LIi=100 remrsincd closcd threugh out the year due to no
demzrd as the water startce ovexr floving over the drain banks and
inovated the arca arcund tubewell dreain nceds clcaning.

Phe remaining tubevclls have becen cperating fully oxr partially
depcnding upon the demand cff share holdcrs. 'ischarge and specific
capacity of some of the tubrwells has decrecased on account of pump
vwell probtiem and also duc tc deprcscion of watcr table.

PUBLLLELL UTILIZATICH

Luring previous years all pessible measures werc tsken and
efforts vwere madc to run the tubevclls feor the highcst posesible
percentage utilization in ordecr to provide edcguate tubewell vater
supply to achieve the metimurn crcpping intencity.fercentage utilizat=-
ion of tubewclls on yearly baosis during the previous ycers 1is given
zt the ena Table «-1,

The Iinance Lepartment of the Goevernmernt of the Funjab put a
restriction on utilization prcentage .to effect TaXimum economy
in cxpenditure.iccordingly the yard stick vas sanctioned con the
basis of 60% tubevwell utilizotion with an adjustricnt of cthcr items
in the yard stick.Fricr %o ycar 1971-72 the objecct of tubcwell
opcration was tc echicve the highest possiblc tubewvell utilizetion
and cropping intensity,but vith the rcstriction on utilization,
Perccntagc by the Government of the Punjab,emphasis was leid on
observing cconomy rathcr that achicving higher utilization percentagc
and cropping intensity. #n opcratioﬁigchedule for running of tubewclls
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was prepared on the basis of mininum vater requircemont for tho
crops. In vicw of the ben inposcd by the ucvernmeat of lakistan

on SCAiEP tubctcells during pcak lead hours i,¢ "Tom 1700 hours to
2100 heurs the proj:ct tubevells could enly be opersted rox 20
hours a day,which ig the mujor causc ror low utilizsticn porccntage.
Operational schedvle 1is sttached at the ond,

Tetsl supoly pump d cut during the year 1900-81 vas 1,12,10¢

acrc ft.The ronthly utilizstien ¢f tubivells varics frem 31.79 tc

£G.25 and the aver: o project utilizeticon pcrcentarc comes to
45,32 on tho besis of 24 hours daily rumning cxf tebevells. The
maXimum purcentag e of ubiliooticr in the percnnicl orae vas 674 CO%
in uctcber-liovember 1900 cud in nen-porennisl arca was peXimum
65, 54% in fHovember 1980,ent in un-ccompanded arcs moXimum percentagc
utilization was 04,31, in the Oct obc r-Lovember, 1900{ Tablc X=2 ¢ 3)
arc attachcd at tho cnd.

WO Lli ¢ nCULS

On the basis ci actual operatien of tubeviells i.ue 24 hours
daily from 1€.6,19450 to 15, 6 10681 purcent, g ~f tetol'hours lost
duc to vari~us Taults end closurc duc to opcraticen=l gchedulce is
5¢, 61% whilc during the scssicen 1679-4:C it was 53.4"4, which showe
dcerease in totsl lesscs is aue te the strict bhondis sccording to
schedulc.i.ostly in #11 w-roubandics the tubevell heve bocen running
on the denand of Zrrird.re.i bricf descrinticn of tetal hours lost
duc to varicus fauvlts is as bclow and shecvn in Table A~ 4.

Elcctrical Faults:

furing *hc yeixr 1080-81 therc vas still shortagc cof cluctric
power supply,duc tc vhich the (lectria shut down occurrcd usually
and 591371 hours vere lost duc to <lectrical fault during the
operational pecricd ,vihich is 530, cof tetal availablc hcurs as shown
in Tablc A-4 and 5,

lechanicel Faults:

Tctal hours lest due to verious mechanical faults arc 567 3¢
hours,vhich comes to be 5.31% of totsl available hours whilc in
the sessicn 1979-60 it was 5.,99% vhich showvs deercase in mechanicel
fault during thc scssicn 1980-81.(T YT1lc =4 to 4=5)e

o lemand Factor:

Oecrtnin tuberclls in cperetionable cendition,veic kept
closed for a ccrtain period in vicw of the rcaquest ¢f watuer uscrs,
Parmers worc also rcluctint to usc the watcr of cirtain tubevells
due *c the rcecoens thet it was brackish and hencc not fitv for
dircect irrigation.Tubcvells w05.lli-44,48,93,100,116 rerained
closed ccnstantly more or 1liss centine cusly for this very reason.
Total hours lost du tc no demend during the year arc 9€591 hours
which is 9.05 of tctrl aveil:ble kours, (0 bple £-4 %0 Z=5) e
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OPLhis. TIONALSCHLLULLS OF TUBE!BLLS CF LiOWi Ul IT
— ... . . YOR Thi YE.R 1980-81 = .
0Pk, TICK SCHerUllk
Month Jerennicl frea don Perennial iLree Un~commandcd frea
L (6 n.L to 6 ,_: 1_)_ (6_“_f t(\~6_1,._1h2 o £6_,,_._11 tg é 1_1_.1\/_1 o
7/80 747.80 to 14,7.80 7.7.80 to 14.7.80 7.7.80%0 28,7.80
21.7.80 to £8,7.80 21.7.80 to 28.7.80
8/80 28,7.60 tc 4,8.80 28.7.80 to 4,8.80 28.7.80 to 4.8.80
11.8.80 t¢ 25.8.80 11.8.80 to 25,8,80 11,8.80 to 25.8.80
9/80 1.9.80 te 15,9.80 1.9.60 %c 15.93.80 1.9.80 to 28.9.€0
22,9.80 to 29.9,60 22.3.80 to 29.9,80
10/80  6.10.80 tc 2¢.10.80  6,10.80 to 27.10.80  6.10.20 to 27.10,80
11/80  3.11,80 tc 24,11,80  3,11,80 to 24.11.80  3.11.80 to 24,11.80
12/80  1.12,80 tc 15.12.80  1,12.80 to 15.12,80 1.12.80 tc 15.12.80
22.12.80 to 29,12.80 22,12.80 to 29,12,80 22,12.80 tc 29, 12,80
1/81 5.1.81 to 26,1, 81 5.1.81 to 26.1,81 5.1.81 %c 26,1.81
2/81 2.2,.81 to 23.2,81 2.2.81 to 23,2.87 2.2.81 to 23,2.81
3/81 2.3.81 to 9, 3,81 2.3.81 to 9. 3.81 2.3.81 t030,3.81
16.3.81 to 30, 3.81 16.3.81 to 30, 3.81
4/81 6.4.81 to 27.4.81 6.4.81 to 27,4.81 6.4.81 tc 27.4.81
5/81 4.5.81 to 18,5,.81 4,5,81 to 18.5.81 4.5.81 to 18.5.81
25.5.81 tc 1,6,81 25.5.81 to 1.6.81 25.5.87 to 1.6.81
6/81 8.6.81 to 29,6.81 8.6.,81 to 29.6.81 8,6.81 te 29,6.81
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T4HBLE: X -1
YELRVISE PUMP.GE PLRCLNT.GE UTILIC.TILCGE OF LCH. ULIT

24 hOURSL v, TLY 1 ORKING

Ll P R R D e T e T T T T T e ™™ T e ™™™ M " " e, T e, M,y gy S

Pcriod Pumpage sorc foot Percentage utilizetion
October,1965 to June 1966 83736.00 39.68
July,1966 to Junc,1967 120027, 00 37.54
July,1967 to Junc,1968 138231,00 43,11
July,1968 to Junc,1969 | 204127, 00 63.84
July,1969 to Junc,1970 215107, 00 67.28
July,1970 to Junc,1971 207531,00 64.91
July,1971 to Junc,1972 143158, 00 44, €5
July,1972 to Junc,1973 117576 .00 3€.77
21st Jun¢,i973 to 20th Junc,1974 122245, 00 39.92
21st Junc,1974 tc 20th Junc,1975 134563.43 48,21
21st Junc,1975 to 20th Junc,1976 111708, 44 40,66
21st Junc,1976 to 16th Junc,1977 126185, 72 47,18
16th dJune ,1977 tc 15th Junc,1978 113934.77 41,91
16th June,1978 tc 15th Junc,1979 117037, 35 48, 91
16th Junc,1979 to 15th Junc 1980 124207.25 50, 87
16th Junc,i980 to 15th Junc , 1981 112108.97 45,32
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LVLLAGE LVoILLBLE AND ACTULL PULPLGE UTILIZLTICHN (.

OBKIHG hOULS)

- - ol - — - — — — -— -
e " e ™e " TeTe " e T a—a"e T e T s e * e - .

A
Pericd L Llablu pumpage gere fict.
Percnn- Nen-Feroe- Un-comm-

.....-—......-_ e ™™y ™o ™

Actual Pﬂmpbgc .crc_feet Percentege Utilization

Prrcnn-

SEAAD

ch- Un-comm- reronn- von—pe- Un-com-
irl nnial and G inl pere- anded s renninl mandcd
ar.eo arca. arcae. arca. nnial area. GLv8e area. Erca.
. . Ut ot D T,
16.6.,80 to 15.7.80 10110.80 45€4.20  5929,20 2929.20¢ 11€7.13 4263 03 28.97 2%5.57 38.15
16.7.8C0 to 15.6.80 10447.62 4716.34  6126,84 2819.74 1611.97 2216.95 £6.98 34,17 36.18
16.8.80 tc 15.9.80 1CaLT. 62 AT16.34 6126.84  4046.61 1917.72 29€3.00 38.75  40.66 48,36
16.9.80 tc 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 10047, €2 4716.34  €126.84  5955.32 2557.63 3940.69 S7.00 54.22 64,31
16.11.80 to 15.12.80 10110.60 4564.20 5929.20  4791.51 2991.76 3360.44 47,39  65.54 56,67
16.12.80 tc 15.,1.81 1044T.62 o716.34  6126,84  3014.52 1889.96 2033.15 28,85  40.07 33.18
1€.1.,817 tc 15.2.81 10447. 62  4716.34 612€.84 3834.55 2254.54 2702.,23 36,70 47,80 40,170C
16.2.87 %o 15.3.81 9436.56  4259.92 5533,92  4854.49 2195.05 2935.73 51.44 51.5¢  53.04
16.3.81 tc 15.4.81 104627.62  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 tec 15.6.81 10447.62 4716.34  6126,84  5516.10 2224.67 3259.72 52.79  47.16  53.05
Totals 143012 30 55531 10 72138 6o 52152 81 251€2.21 34799(x> 42449
LVeTage. 42.49  45.35 38.30

Grand Tectal:
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T4BLE:X-3 UTILIZ.TIOE OF nOUEKS L& ViRIOUS rURING 1980-81
24 HOURS L.ILY VORLILG 1.0ki UNIT TUBLV.ELLS

Seried vmilable Funning  Totol lost  Tetel  Llec. kech. W/C o Rest
hours. hours hours dur- per- fsults foult ccults demond hrs.
ing rest centage inclu-
hours. hours. ding
opcrat-
ionrl
——- oo Echedule
16,6.80 to 15.7.80 66400 26689 54702 €3.10 7.03 c.82 €.10 26.72 19.43
1€.7.80 to 15.8.80 89280 28286 60994 €8.32 5.89 3.00  2.46 16,03  40.94%
1¢.8.80 %o 15.5.80 86400 39734 46666 54.01 €.13 5.90 1.88 3.43 36,67
16.6.8C to 75,10.20 89280 37404 51876 58,10 7.28 €.57 2.25 12,72 29.28
1€.10.80 tc 15.11.80 £6400 39734 46666 53,01 €.13 5.90 1.88  3.43  36.37
1€.11.20 to 15.12.€0 89280 51556 37724 52525 .52 .65  1.04 3.13 28.21
1:.12.81 to 15.1.81 86400 47327 39073 55.22 6.74 5.08 3.83 10.97 1E€.€0
16.1.81 to 15.2.81 89280 29184 (009€ €7.31 3.88 .67 2.88 €.05  49.82
14.2,81 to 15.3.87 89280 36778 52502 se.80 2.63 2.79  5.74 10.36  35.28
16.13.61 to 15.4.81 80640 L1TER 36878 46.21 2.06 3.38  2.50 3.33 36.94
16.2.81 to 15.5.81 89280 3€597 52663 59.01 4.83 7.02 2,93 10.20 34,03
1€.5.81 to 1€.£.87 29280 L6225 ;3G55 4E.22 6.56 .98 1.23 2.26 35.19
Totz1: 1051200  4612€5 584915

LVETCZE: 5€.04 5.30 5.31 2.89 9.05 33,48



T4LBLE:X~4 MONTHLY . V,.ILyBLE CTULL PULPLGL UDILYZ. TICH CF

MONS UbIT TUBLVLLLS LURIMG 1980-81

T hezied T T T i ek 1 pumpege Perenbage
puppage in in ~crc fuoot, Utilisrticen
U U - S 1.2 SR S s
16,6.80 to 15,7.80 20004, 00 £359, 3¢ 31.79
16.7.80 to 15,8.80 20670, 80 6648, 6€ 32.1¢
16,8.80 to 15,49.80 20670, 80 8929,23 43,20
16.9.80 to 15.10.80 20004, 00 947%,93 17435
16,10,80 to 15.11,80 20670,80 12453, 65 60.25
16.11.80 te 15,12,60 20604,00 11143,7% 54,09
16,12,80 to 15,1.81 2£1290.80 €937, 63 32,59
16,1.81 to 15,2,81 21290, 80 2791, 32 41,29
16.2.,81 tc 15, 3,81 19230, 40 9985,27 51,92
16.3.81 to 15.4.81 21290, 80 0€31,95 40. 54
16.4.81 to 15.5.81 20€04, 0C 11763.76 57,09
16.6.81 tc 15,6,81 ©1290. 30 10991, 49 51, €3
Tot:1:  T2476ER 00 77T T 112108.97 7T B43.90
LVLTrogc, 206335.16 9342, 41 45,32
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THBLE:X -5 WORKILG HOULS LCel wre TC VohICUL FAULTE
(24 HOULL L..ILY VORKIHG)

iorking hours lost duc te v-rious Vorking

oo Eowdts .. ..., Hours
rlec, b.ech, B Voter-
frults t-ults, dernnd coursc
e e e e mmm e et e o e e e o2 2EBAYS ToUdts
16,€.80 to 15,7.80 €074 6490 23004 5271 R€€98
1€.7.80 to 15.8,80 5265 ge79 T 307 2169 L2866
16.8.,80 to 15.9.80 6496 5674 11358 2006 37404
16.9,80 to 15.10.80C 5202 5106 29¢2 1¢%0 39734
16,10.,80 to 15,17,&0 4038 4749 2798 929 51562
16.,11.80 to 15.12,80 5825 i 388 9437 3309 47327
16,12.80 to 15.1.81 346€ 416€ 5405 25¢8 2914
16,1.81 to 15,2.81 2350 4260 9Z51 5128 36718
16.2.81  to 15.3,81 16(1 2725 2ees 2016 417€2
164 3,81 to 15,4.81 4311 bR 6 9105 2€13 89280
1€.4.81 to 15.,.81 8492 5347 4134 3325 49375
16.5.81 to 1F,€.81 5859 2665 2018 1102 46225
Total: 59131 5€1 3¢ 96591 3207¢€ 523609
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TLBLE X-€

ViRIOUS FALULTS IW LiON. UNIT TUBEWELLS FOR
THE YELRE 1980~81

24 HOULS 1, ILY VORLING

. T""'"""'—'"'“"'f""""’—"""‘"'"'""""'TBtEl""'Téféi'iOSSts
Perdiod %fl??f:fﬁ#}tsgdpﬁiéf No le~ Hours including
dtetri- licohan= datel= o ond, includ- rcst hours
coL ical ccurse ing Op- & Oporat-
f~alts, Taults., Tault, g “p- & Ypura
errtio- icnal
nel Schedule,
i ol .schcdule
6.80 to 15.7.80 Gkl 10,89 8.384 27,07 19,99 71.21
7.80 %o 15.8.81 3. 06 3,34 2,85 17.93 35,04 62,22
8.80 ‘to 15.9.80 5,57 7.90 2,77 14.68 30,62 61.54
9,80 tc 15,10,80 3,76 5.53 1,39 2.73 41,31 54472
10.80 to 15,11.80 3,61 5.46  0.5C 2.77 33,66 46,00
11,80 “¢o 15,12.80 4491 5.44 4,94 17.90 19.19 52.38
12,80 to 15,1.81 3,12 2,61 5¢53 7,09 50,48 70473
1,817 to 15.2,81 2.55 5,96 7.65 12,28 35,14 63,58
2.81 to 15.3.81 2,48 3.44 2.9t 3.95 36,37 49,14
3.81 to 15.4.81 4411 T.81 3.39 12.48 33,60 61,39
4,81 to 15,5,81 7,09 6,1 4.73 4,94 18,39 42,18
5.81 to 15.6.81 6. 24 2,76 0.99 2.23 34,42 46,64
Lverage, 4431 5.68 3,87 10,57 32,34 56481
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T4LBLE X7

VLRIOUS PLULTS IN LCN. URIT TUBEV ELLS FOR 1980-81
24 HOUKS L. ILY VORKING UN=-COLLNLLED ALk

Period Various i;ult; o .H; bcmand kest hours Total loss-
Ldue te including e€s including
Fleet- licch- Vvatcer- Opexrational Kest hcurse
ricesl ~ni- coursc schedule, & Operaticnal
frults ¢l iaults gchedule,
______________ L e e aey e ey .
16.6,80 to 15,7,30 15,5¢ &,87 T.82 25,08 19.99 74.28
167,80 to 15.8.80 11.47 2,79 Qe B8 10, 62 40,19 65.95
16.8.80 to 15,9.80 9.95 3.32 2.70 13.38 31,09 60,44
16.9.80 to 15.10,80 €,63 8,09 0.38 6,11 41,86 63,07
16,410,480 tc 15.11.80 4.05 4,19 0,01 1.92 34,69 44,86
16,11,80 to 12.12.80 9,70 3,96 0.22 4,01 17,02 34,91
16,12.80 tc 15.1.81 3,90 2.91 - 1.55 52404 60, 40
16.1.81 tc 15.2,81 1450 3,97 4.16 T.21 3531 52,15
16,2.81 to 15,3.81 113 5,05 2.31 2.99 37.66 44,14
1603'81 tO 15.4081 1.41‘1’ 6095 2-23 9093 33076 54.36
16.4.81 tc 15,5.81 10,66 5,96 2,98 2.87 18,39 47,86
1645.81 to 15.6.81 6.58 4.72 0.95 5435 R 56, 52
Lverage, 6.88 5,00 1,80 8.17 33,16 55432
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T4BLE:A -8

4-LINK W.T.R CCURSLS COLSTRUCTLL 1N L. U IT
LURING  1968-70

Clupewell i;;lg%;x.:i:—.—.Ty;J;.;%_]:i;xk".:;;-:;:—.—.—._’n—i::r.rml.‘k:.:.‘—._.—.—'—
Kce Lirk CrUrSLS,
watercour-
- 3.0 U R e et el
Ml=15 575 Brick lincd Ccnstruct.d in 1969
KV ~30 1060 " "
1N-33 1100 " "
MWN~-40 2400 K=cha, Lin-ing dene in 1970
=56 900 Brick lincd, Construct: d in 1969
LN =69 3050 lacha, Constructid Pacca in 1971,
LN=T70 3200 Part hechn and part Constructcd in 1969,
Brick lincd, Censtruct ¢ in 1969.
N =61 1630 Pipc link W/Ccursc, Censtruct.d in 1969
L ~82 1310 Brick lincd, "
I - 1460 " "
HN-123 2000 " "
MN=124 2240 Kacha Line in 1970
Wii-129 2€50 Brick line, Constructed in 1969

R~ Tl W.TER CCUKSLS CONSTRUCTEL IN [.ClN4 PROJECT
CURTHG_1970-71

FiN=14 3540 Pert kacha, Comnletcd,
Prrt paccsa "
[N -66 4400 Kacha. "
iN - 69 3050 Part kacha "
part pacca.
Bl =74 1450 Paoca "
BN =104 3000 Pacca, "
HN=-113 2150 Paoca. "
MN=-114 3100 Part pacca. "
HN-115 1900 Pacoa. "
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T4BLE :X~8(Contd)
LINK CHAINLL 4L LIRK V. iTELCUURSE

1974-T75
T/well ko, Length of Length of Type of -
Linkwetcrcoursc(rt) Link voter- 1ink vntcr-
channcldft) coursc & Kemarks
e mmeee e chenngd L. e
] I 2N AP -
Lile=12 340 - Pacca Completcd
li=13 100 - n n
i ~20K 120 - n "
Il -20L 90 - " n
=20 - - n n
Lili =2 1 340 36 " n
Lik~123E 70 - " "
Lii-123 80 - " "
Lui=57 - 140 " "
Li=124R 90 - " n
Tl ~57 100 - " n
1975-176
Lli=16 200 - Rect.hingular "
Lili =3 400 - n n
LN =96 50 50 n n
Wi =126 500 - " n
Nl =127 150 - " n
Lili =66 300 - " "
lli=-6 1500 - ] "
1976171
Ll =56 1100 - n "
LMN~55 600 - " "
=54 200 - " n
iy ~76 200 - ] 1
i ~54 Lecudt 25 - n n
1977-178
i ~-129 2520 - n "
[l =140 - n n
Cont 'dees
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T4BLE:X-8 (Cont'd)

0w LIKK WATLRCCURSEL ClubThUCTEL T 1.OK4 UNIT
LURILG 1972-73

Iiv=-111 450 Pucen Coripl: ted
1.1 -81 570 " "
N ~28 380 " "

Le LIk VATL:COURLL TH Lilnh PROJLCT
CURTEHG 1973=T4

T/vell ho. Lungth of link Type ol 11nk
hm-..,---___.‘“tCTCOUIUK(}t) __wETP}EEQPEEkM-_-__-;FFUFTF? ............
lll =14 230 rucca Coriple ted
122 1300 " "
Wl =77 250 n "
Ll =100 2n " "
Lii=110 106 " "
Fiv =111 76 n n
Bli-112 350 n "
M1 -127 30 n "
L -128 230 " n
I =130 150 " n
Fili=131 87 n "
Wii~132 133 " n
Nii =138 410 " "
[ =144 470 n n

L- LIHK WiTLEECCULSE CCHOTRUCTLY BY 4 THLARS
BUT LECUIRE:ZL LT RiCOLTRUCTION

T/well uo. ubewell Lischrrgc oi AppIOAlﬂ tc length
o lLischarge = link prireoursg ef woBCTOOUISE. {£8)

fuli~21 44,00 1.20 {00

Ml =22 4,00 44,00 1300

LN=-39 3,00 2447 1500

Lily =41 2.50 1.85 3200

1iN~46 3.50 1.23 500

luli =77 3.00 1. 59 500

Il ~128 4.00 1.93 1700

LiN~37 3.50 3,00 1500

i -129 3.50 2.75 100

lali =130 3.50 1.75 190

=130 L 3. 50 1.87 150

1§ =132 3, 50

Cont'deess
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T4BLE:X-8(Cont 'd)

ki -62

[ 130
LI=-115
Mbi=139
Lili=115
i =1 z0
Lii=1235

Mii=53

Lii=47R
Inli=137
Hli=124
Ll =128
Mit=59

Kki=123
LI =-97L
i =145
I;xl‘j -1 3
Liv=10

Lik=4€

L1=47L
1ii-148KR
l.li-148L
Mh=T73
Li~21K
Mki-118L
TalN -1 39

. 2 A
197819
200 - Lecw, lngul=x
200 - ':
400 - '

350 _ P?c?q '
170¢ - pipc lincd
;50 _ verticnl
350 . "
350 - n

1879-80
600 30 heet, impul-r
700 - "
500 - "
450 - "
150 100 "
1500 - "
220 - n
400 - "
250 - n
200 - "
700 - "
1980-81

450 32 n
500 21 "
560

2000 - n
143 113 "
400 50 "
450 - n

-:139:~
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SH,HPUT URIT-I

Shahpur Unit-I 1s a narrowx strip ncarly 3 to 7 milces in width
and 30 miles in length vith hiver Jholum marking its Lorthern bound TV
and l.elkwal Tovn on its sast. Tt was taken over by l.ona Project
Dircctor from Sargodha SC.Lw Censtruction in February,1979.

It consists of 161 ios. tubuevdlls vith 13¢ llos Opu.rator guartcrs
The Opcrator guarters have boon construct.d in such a way that on
the tvo ro.tubewells locet.d \ithin ©nalf milc's radious thore is only
onc oe.QquUaLter conctruct.d for trvo 1o, tubuwells,.

FOUID LT TioWeLls o b Tw FLig Chi ek

The vquipment installed in the Shabhpur Unit-I is mostly locally
manufecturcd vith the pumps motors and control prnnels of different
makcs.

The detail of diffcrent types 0¥ tubcvell pumps and motors is
given obolovi:

Le Type of Tubuviells:

In this unit bot- turbinc and cuntrifugal pumns have been uscd
in the tubevelle.Contrirugal purps bave teun uscd in shallow tubewells
with less capacity vhil. turbin. pumps have beun installed on
comparativily higegcr cepacity tubuvills. Th. dopth of bore holes i or
cuntrifugel pump well varies from 100-1,0 fo.t Tor 1.0 znd 1,5 cusee
capccity wells respoctively, Yor 1,0 cusee vills an average long;th of
60 foot of E" diamcter strainmor and for 1.5 cusic capacity wells 2C
foot of &' diam.ter straincr hau Foop uscdeThe length of the Suction
pipc has been dotormined on the beosis of specific drav-down of 1C
feot pur cusce and dupth te wreter tsble at 15 foect,

For tarbinc pump well the bore hole varics from 175-210 foot
for 2 snd 3 cuscc capacity wiells respoctively, ior 2.0 cusec velle
an average luength of 100 foeut of 6" dia strain.r and for 3 cusce
capacity wiclls 120 foct of o diamiter strairer has bedn uscd,

In vicw of compositively loviprice uscful life span and
strength to undergo scecondary duvelopment operation mild stcel
strainer have been uscd,

B) Typ. of pumps:

Pumps of diffcrunt types and mak.s have been used in this
unit which arc being given bolow:

i, YILCO
ii. K.5,be
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C) Typ. of lL.otors:

i.otors of differunt and make vith the horsc powcr varying
from 10 to 30 have been uscd which arc given below:

i, #LCGC
ii, SILLLLS

D) Typ. of l.otor Controls:

The wmotor controls uscd in this scheme are all of Sicmens
Pakicsten made.

L11 the siachinery like pumps,motors and ccntrol panncls
arc of in@igirous make and repair/replacarnent is eaisly
available in the local market vhich 1is wconomical as well as rapid
for cerry out, /.11 machincry is poriorming vell ard no typicsl type
of dufect it noticed in the pumpsictors and wotor controls.

WATEL LISTRIBUTION

The ruvenue stalf is working for coll.ction of data and
frawing chakbandicg and warab-ndius for the area to be
served by the tubevells, The cicitbendis and warabandis arc b.ing
taken up feor only thoso tubeiclle vhick ary. thc source of
irrigation supplics to the uncoriandcd arvas and duc to limit.d
staff constraints the rumaining cnes vith canal cupply hav. been
1.ft for the irrigation and Pouv.r Pepartrent to scttle the iegguces
irvolved,.

Chakbandis kramdd:

Tubowoll fos.5hP=2q.,150,234,77,734,16,139
1,0,17,27 and 14 = 12 Los,.

Viarabend is Jnnounced: 146
St-17,98,97,103,13741476.110=7 lLios,

Ficld Pooks Completed: SHP-70,112,113,114,150&151 = 6 hos,

LINK WoTLRCCURSLES siie LISTRIBUTIOL S5YOTIL

The distribution syctem consicting of water channitls,kutcha
and pucca lirzk wat(r cours.s snd discharge boXis viere constructed
by the Sargodha SC.LRY Construction Circle.ifter finalization of
chalrbendis some modification in the dictribution systen hed to
bu carri.d out and so some modilication structures and link water
cours.s vure conctructud.In sandy ercas,less o consid.rable
guantity of wat.r vas occuring @nd co to avoid this pucca loss
link vat.rcourseS VWeIc conutructed, The tubcyvcells where thesc
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modifications and construction of distribution work and wat.rcours.s
have buen carricuy out are mentionud be..ow:

Dctail of tubevoll Nos: SH?—12,1?3,55,81,27,5ﬁ,122,25 and 2€=10 Nose
Ccercase in Lischarge ot Tubuvells:

Phe actual capacity ot 161 lios, tubcvills at the time of final
acceptence tuent was 267,50 cucucs apainut the duesigned dischergc
of 25.,50 cusccs, Luring this yuer the actual discharges of
tubcvlls were measurcd and {found to be 263.80 cusccs which shows
a rcduction of 0,014 over th. diccharge of tubcwells obscrved at
final obsurvance tuest. The insiynificant yeduction in discharge

can bc attributed to the Tollowing tactors.

i), owcring of water Tatli:

Due to the continuous running of tubcwills the water table
hes beun lowered from 51 to 10' sinc. th. start of opcration of
tubovielle,

1i) Vearing and Tvarivg of lachinery:

Tue to the continuous running of the tubewells the wearing
and tcaring of the pumps has talcn its toll and thereby the
r.duction in discharge has occurrud,

Lowcring of Wwatcr Tablc

Bofore the installation of the tubcvells,the watcr tablc in
most of thc arcas of thic scheme was within 5 fcctolow with the
optration of tubey o1ls considcrable lovering of water table
has occurrcd vwith the result thet badly watorlogged lands have
been brought into cultivation,

4 comparicon of static wat.r luovels in rcprescntative wells
taken at the time of final acceptance tust and obscryed during the
ycar gives good indication of the good rosults achicved t owards
the attainment of major objuctive of _radication of wat.rlogging
and sslinity by lowcring of water table.
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T e Thuetie wetor | Luasurcd

level time of in 1980 Leercasc in

installation in in ft. lcwvel

1979 in Tt.
1. Sur-3 12.00 17.10 5.10
2 SHP-23 10.25 14.50 )
3. SHP-28 3.25 12,50 9,15
Ge SHP-50 12.85 15.85 3. 60
De SHP-5€ 8,40 15,10 6.70
6. SHP~80 ToT5 13.00 5025
Te SLP-92 3, 00 14,20 11,20
8. SHP=-117 €. 80 13.90 8,10
9. SHP-139 9,50 11,90 2,40
10, SEP-154 9.25 12,80 3.55

PUBLLWLLL PELIOWILICE

There

been opereating

arc 161 los, tubiyclls in Shahpur Unit~I which have

fully or partially dependent upon the projuct

utilization to mect with crop wve

t.r roeguircments, Some of the

tubcwells remained closcd toemporarily du

to no dcmand and clectrie L

cal or michanical faults.no singlc

borc has darmaped during the years

PUBLKVELL UTILIZ.TICH

Puring the period duly,
muassures were taken and

JTforts vere ma

1980 to Junc,1981 all the possible

dc to run the tubivells

for attainmuent of th highust possible percentapc utilization in

ordcr to provide adcquatc cuppl
maXimum cropping irtinsity. LVe
workod out over the whole y.oar

than the proj«ctud porciniage U

The purcuntage utiliueat
from 37.1€%L to
utilization in unconmanded arwo
perennigl arca was 45,068, Thus
non~pcrennial arca was 7132 acx
pumpsgt of 156842 acrc {t,
averagc pumpage was 236,0
426 acrc ft.

-:143:-

76,95 cn 2. hours basis, Tho

Hinmile
acre It.against availablce pumpage of

y of watcer for achicving the
ragpe percentagd utilization

ia 5, 357% vhich ig 14,65k luss
tilization.

the period varies
average perecentage
wos 55.50% and in the non=-

actual avcragc pumpage in the

. {t, apesinst the avirage availablc
rly in uncommandcd arcas actual

ion during



The Tollowing tsbles arc attachcd,
1,Ycarwise pumpa; v utilization (T: ble X-9)

2, l.onthly availablec ~nd actual pumpage
utilization. (Trble £=10),

3.lionthly availabl. nnd actual pumpage
utilization in jlon-pcivnnial end
un-command cd arvns, (T-blu A=11)e

The rfcason foxr the low pcrcuentage utilization arc mention-
¢d below: .

WORLIC HOUKS:

Cn th. basis of actual op.retion of tubcy clls on the basgis
of 2: hours daily working from 10,0.,80 to 15.€.81 average purcuntage
of totszl hcurs loct duc to vorious faults and closure duc to
opcrationsl schvdule is 60.20n. 4 detail of working hours losc duc
to dilf.rint reasons and pcrcuntape lost against the available
working hours in the shape of tablc h=12to +=16,

ELECTRICAL FuULT

7,995 hours lost out of 1.,10460 hours, which is 5¢ 30w
of the total working hours available on the basis of 24 hours.

The detail of the tubcr o1le closed on account of tyansformexr/
elceetric fault is given pelow vwith relotive pcriod,

és;ﬁpsm,kpnﬁb,-__,M-,hp:mpf-tubyxpllw9J9§y,-- e e e
1. 7/60 37
2, 8/80 12
3 9/80 20
s 10/80 16
5. 11/80 4%
6. 12/80 4
8. /81 3
9. 3/81 4

10, 4781 6

11, 5/81 5
1%, 6/81 5
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NO L[HiEL CLOSED

A Losof tuberills in opuritable condition werc kopt closed
for certain puriods in vicv of th. r.guest of the shave holders due
v0 brackish waterx,

Total hours lost duc to this rcason was 167363 out of 14104(€0
working hours wvhich is 11,89 of tht total vorking hours,

4, scparate actall for the hours logt du. to no-dumcna in
pierennial ,non-perennisl snd uncasmand od arca is attach.d horevith
Teblc £-12 to =16,

LOLS LUL TC Ret®l HCGULS

Lest heours £ ixcd due to fluctuation of voltage in pcak load
hours from 1700 hours to 2100 hours and to givc proper rest to the
machin.ry,

LOSSLEL LUE 10 huwellia. . PICL F.LJLE

4 nutiter of tubcvolles vhieh heve be n cloaed Tully foxr the

rionth or partinlly cu. to non-availsbility of = proper distribution
system such as raulte in bifurcation structur. link wat r
cources, nen-schoduling o1 chok bandic cte, In the poriod reported
about 59174 hours were lott f4ue to this reacon which is ,19% of
tha.etotal hours,the detoil of which is shown in the Table A=18to
X.'- .

LOSSES LUk 10 LECH,KIC, L T .ULDS

L number of tubuvills rorainced closed partially duce to the
mechanicnal faults mentiorcd belov s

« Pumop defect,
. botor dcfcct,
3, Starter dufect,

1
[
[

liajor repuir i¢ to be carricd out from the local nark.t
at Sargodhn vhich tak.o some time.Thus the total hours loct
during the pericd duc to mcechmnical {aults arc £1769 hours out of
1410460 hours which is 5,78%x, Suparzte dctnil for the loeses in
perennial ,non-perinnial and uncommandcd arcags src shovn in the
Table X=12 to X=16,
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OPFLATIONAL SCHrLULL Ob MUBLY LLLS TN SHAHPUR URIT-I
OF LOWA PLOJECT FOL Tox Yizk 1980-81

i.onth Kon-pcrunnial AYed Un-commanded Arca
e s . ..ﬁﬁ-ﬁ:b!,ﬁpuﬁ ﬁ!l:)Am»‘--ﬁ-ﬁ.ﬁ:b:m}P_ﬁ_ﬁ:Q;). s
July 7.7.80 to 14.7.80 and 7.7.80 to 28.7.80

21,7.80 to 28,7.80
tugust 26,.7.80 to 4,8.80 and 28.7.80 to 4.8.80 end
11.6,80 to 25,8.80 11.6.80 to 25.8.80
Scptember 1,9.80 to 15,9.60 and 1,0.,L0 to 29.9.€0
£2.9,80 to 29.9.60
October 6.10.680 to 27,10.£0 €,10,80 to 27.10.80
November 3.11.80 to 24,11.80 3,11.80 to 24,11.80
December 1.12,60 o 15.12,80 and 1.12.80 to 15.12,80 and
o2 . 12,60 to 31.12,80 22.12.80 to 31,12,80
January 1,1.81 to 26.1.81 1.1.81 to 26,1.81
Febunuary 2.2.81 to 23.72.81 2.2.81 to 23.2.81
liarch 2.3.81 to 9.3.81 and 2.3,81 to 30,3.81
16, 3.81 to 30. 3.81
bpril €.4.81 to C7.4.81 6.4.81 to R7.4.81
l.ay 4.5.81 to 16.5.81 and 4.5.81 to 18.5,81 and
25,5.81 to 1.€.81 25.5,81t0 1.6,81
June 8,6.,81 to 29,6.57 £,6,81 to 29,¢€,81
T4LBLE: YELE WISEH FULP.LGE .tic PELCENTACE UTIL1ZATION
- (24 HOURLS L.ILY VOLLIEG)

Pcriod Lvailable pumpage sctual pumpagc Pcrcuntage
[ 1 L 5 0L AP Jere feet ... Utilizetion
16,2.79 to 15.€.79 04814 13640,26 20, €6
1€,6,79 to 15.t.80 193417 78865, 63 40,69

88425.01. ... .. 45830 ..

e e -

195122 ..

—— e G e

.1_6: £.80_%c, 15.6,8]
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http:78865.63
http:13640.26
http:31,12.00
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T4LBLE: x-11 ViRIOUS FAULTE I SHiHPUR UWIT-I FGR 1980-81

TN 1.Ck4 PRCJ=CT (24 HOURS L'AILY VWORKILG)
(ULi-CCli: L TEL LREs)
Period __Various Isults _____ Lo
Flec. ircch. Vater- d emznd
faults faults cour se

faults _

s o o o e wmmear emEmr = e oSS —— e - o —— A L s = & e - a—————

16.6.80 to 15.7.80 1.7C 1.00 G, 97
1€.7.80C to 15.8.80 0.14 9,01 20.06
16.8.80 to 15.9.80 7.99 1C.82 -
16.9.80 to 15.10.80 4,27 - -
16,10.80t0 15.11.80 2.32 - 2.01
1€.11.80 to 15.12.80 1. 38 - 9.18
16, 12.80 t015.1.81 0.24 - -
16.1.81 to 15.2.81 1.52 - 25,26
16.2.81 to 15.3.81 - 4,61 6,78
1¢.3.81 to 15.4.81 1.48 - -
16.4.81 to 15.5.81 1,66 1.19 -
16.5.61 0 15 6.1 08 200 LEL
iverage 2e48 Z.39 5.5C

45,04
6. 04
1.52

17.82

12.50

24,06

12,91

Rest hours Total loss.s

including including rist

opceration hours & opcrat-

_§phbdu;c_~___}pp§};§gﬁggg}9_
1€, 6€ £5. 31
23.4€ 56, 71
23.1¢ 43.49
24,72 28.29
24,48 46,63
17.35 40, 41
1€.6¢€ 40.96
35. 47 75.16
3z.28 44,71
1. 32 45.5€
21.55 4€.53

3mAE AT e
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TiBLE :X~12 LOLPHLY sVAIL.BLE ACTULL PULP.GE UTILIZ.TICH OF SH.EPUR U IT-I
1.0k PRGJECT BELLV.L LURIKG 1980C-81

P o ; ; ; é &vailable pumpage Ac%ual pumpaée.—.—.P;ré:;t;g;—.—.
. in sere ft. . _.__in here ft.  utilization
1€.6.80 to 15.7.80 1€050 3£11.00 22.50
1¢.7.80 to 15.8.80 1€5¢5 5019.91 30.25
1€.8.80 to 15.9,80 1€554 5747.31 34.72
16.9.60 to 15.10.80 1€020 €231.12 38.90
1€.10.60 t015.,11.80 16554 10376. 04 €2. €9
1€.11.80to 15.12.80 16050 9€23.33 59.96
16.12.80 tec15.1,.8¢ 16585 1065€.84 64,25
1€.1.81 to 15.2.81 16585 €001.7C 36.19
16.2.81 to 15.3.81 14980 7888, 37 52. 66
16.3.81 to 15.4.81 16585 662G, 50 40.03
16.4.81 to 15.5.81 16050 8589.63 53. 51
15.,5.81 to 15.€.81 16554 £038. 06 48,55

Total: 195152 88425.01 544,22

Lverage: 16262, 66 73€8.75 45. 35



SHAIS

T4BLE:i-13

to
to

1€.6.80
1€.7.80
1€.8.€0
1€6,9.£0 to

to

1€.10.EC te
16,11.€0 to

1€.12.80 to
16,1.,81 to
1€.2.81 to
i€,3.81 to
1€6.4.81 to
16.5.81 to

UTILIZATION GO} HOURS i VLEICUS LURILG 1980-81

( 24 HOULS DLILY

15.7.60
15.G.E0
15.%.80
15.10.80
15.11.80
15.1%2.80
15.1.81
15.2.81
15. 3.81
15.4.8"7
15.5.81
5, 6.81

Total:

Lverage:

WORKIC SH.HPUR ULIT -I)

Lvalli- Running Total Total Elce. licch. W/C Lo kcst
able hours, lost percen- faults.feults faults demend hours
hours. hour tage during
during hours,. opcrat-
rist ional
U ¢ (o1 b -1 e emo_BChdulc
115920 26721 89169 76.95 9,52 12.07 €.5€ 32.13 16. 67
119784 35958 83826 €9.98 £,.56 £.05 3.75 .20 46,42
119784 43048 76736  €4,06 8,23 5.78 2.5 12,96  34.44
115920 43€0: 72316 €2, 38 3,00 %.80 A 7.95 41.1¢€
119784 T2E4G 4€935 39. 18 €.32 4, 1C z.68 9,04 17.04
115920 70€ECT 45319  39.10 3.98 4,15 3.15 g, 56 18,36
119784 75278 54506 7.0 4459 3.7¢€ 3.21 2. 54 17.06
119784 43837 75947 €3.4C 5. 37 3.9%2 G813 11.80 35.48
108192 571C4 51C86 47.2%2 3. 44 5,03 L,02 4.11 31,62
119784 45831 73953 1.7 3. 54 4 .91 4448 14.99 31.81
115920 €0101 55€19 48.15 4479 5.06 4.52 14.78 19.00
119784 59527 60Z57 5C. 30 .27 12.78 €, 01 TeT4 17¢ 50
1410960 €34459 775901
54,96 5.30 5.78 4,19 11.89 27,63
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TiBL::X~-14 WORKIIIG HOUES LUST iUi TC V.,LICGUS FULTS(SHLHPUR UGIT-I)
1,014 PROJLCT Bi.1usL(24 HCUKS L.ILY VOIKIEG)

- I R T L PR R it S i R ] e e Tt e e e T T e T Te"e " e " e e """ " "

Plriod honzs 1oss duc toveriews feste T
Elce. Hech. ‘e demand Viatcrcoursc
o . faplts | fTaults  feults  fauklts. . Vorking hours —__
16.6,80 to 15.7.80 11036 139€8 37247 76CE 26721
16.7.80 to 15.8.80 5467 7257 11013 4496 35958
16.8.80 to 15.9.80 9868 €929 15525 3164 43048
16.9.80 to 15,10.80 3481 3256 9215 2862 43604
1€.10.8C to 15.11.80 750 4901 10e21 3218 72849
1€.11.80 to 15.12.80 4€15 €10 10965 3€49 70601
16.12.80 to 15.1.81 5496 4503 10229 3841 75228
1€.1.81 to 15.2.81 €431 4€92 14139 5181 4383%
16.2.81 to 15.3.81 3726 4365 4450 4342 57104
1€.3.81 to 15.4.81 4239 5886 17950 5367 4583
16, 4.81 to 15.5.81 5550 5874 17136 5245 60101
16.5.81 to 15,6.81 7506 15314 9273 7201 59525

Total: 74995 £1769 167363 59174 593211
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T;BLE: X-15 LVERLGE AVAILABLE L0 LCTULL PULPLGE UTILIZLTION
SHLHPUR UNIT-I 1.0W,, PRCJECT BH.LWAL

(24 HOUES DLILY WORKING)

Ty i d T T i isilakae punpan. dere Tv. | ietes) pimpere. iere it. Percentese Utilisation
Hon-perennial Unfcomman— lion-perenn- Un-comman- lion-pere- Un-comnan~

o oe__..@rca_____.__. .46 arca. ___ial axea  _dcd arca  rnial erca dcd area
16.€.80 to 15.7.80 156€30. 000 420.0CO 34645.C0 147.00 22.16 35.00
1€.7.80 to 15.86.80 1€151.00 434,00 483€. 50 163441 29,94 42,2€
16.8.80 to 15.9.80 16120, 00 434400 5539.54 207.83 34.36 57.88
16.9.80 to 15.10.8&0 156G0. 00 420,00 597€.87 254.25 3e.31 €0.53
16,10.80 to '5.,11.80 16120.G0 434400 10C82.26 2€83. 00 64,32 66. 35
1€.11.80 to 15.12.80 15620,00 +20.00 93€5, 30 £57.83 59.9% €1. 38
16.12.80 to 15.1.81 16120. 00 434,00 103€€. &4 268,00 €4.32 €6.35
16,1.81 to 15.2.81 16120.00 434.C0 5690.59 111.16 36.54 25, €1
16.2.81 to 15.3.81 15588, CO 39%.0C TE€9€, 37 191,00 52 .76 48,72
1€.3.81 to 15.4.81 16151.00 534,00 €281.17 53¢ 33 38.89 82.56
1¢.4.81 to 15.5.81 15630C. 00 420,00 62€6, 33 321.5 52. 90 76,54
16.5.81 to 15.6.81 ,1€244,00 _ _  431.00 _ _ _ 781w.81 _ _ BTXE5_ 4810 2l.ld

Total: 190104.00 5110.00 85565, 7 “£39. 3C

LVeragc 15842, 00 526 713e.,00 236,00 £5.06 55. 53

Grand Total 195214 ( &8425,0€)
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T;BLE:X-16 V.RIOUS F,ULDS Iil SHiHPUR ULIT-I FCE THE YE.R 198C-81
LCl. PRCJECT Bii.LbwL (24 HCURS DLILY wOhKIiiG HOULS)

NCL-PERERKILL LREL

T T T T ek faults dve tos TUTULIeY hoirs | Total losses inclu-
Eloc. iceh. VWatercourse lo. incluging ding rcst hours
faults Tfaults faults dimand opaz;tional and opurational

e e e schedule ____schedule

1€,€.80 to 15.7.80 €.83 12.35 6.7C 31.80 1€.C¢ 73. 34

16.%.80 to 15.8.80 ;.68 5. 91 3.33 9.27 €. 82 70,07

16.8.80 to 15.9.80 £.25 5.66  2.70 13.25 37,6 67.32

16.9.80 tc 15.10.80 2.98 2.86  2.53 g.15 3C.43 52.97

1¢,1C.80 to 15.11.80 €.53 -.19 2,72 8,81 17.04 39.19

1¢.11.80 to 15,12.€0 4405 .25  3.00 9. 3¢ 18. 38 39.06

1€,12.80 to 15.1.81 4.70 3.85  3.28 €.14 17.C8 37.05

16,7.87 to 15.2.81 5.47 e C1 (. 3¢ €.36 35447 57.67

1€.2.81 tc 15.3.21 3.53 5,02 3.95 +.19 31.59 £7.28

16.2.81 to 15.4.81 3.60 5.03  4.60 15.04 53.88 €2.15

1¢.5.81 tc 15.5.81 5.86 5.08  4.64 15,13 18. 91 58, €2

16.5.87 to 15.6€.81 Se sl 5401 ©.36 6. 36 35.47 57. 67

LVerage: 5.07 5.10  4.18 11.32 2€.76 54436



74BLE : X7 VARIOUS FLULTS IN SELHPUR URIT -1 LONA PRCJECT BH.LVAL
(24 HOURS DAiILY LORKING)

Uli-CQ Lkl ARES

=363~

e T T T T T ik ious fanlts dne to: T T T it hours | Total losses inclu-
Llce. lL.cch. \/c 1o including ding rest hours &
faults faults faults demand operational opcrational

16.6.80 to 15.7.80 5. 07 £.78 244 27.33 18.01 €1.63

16.7.80 to 15.8.80 €.53 2.58 2.95 1€.83 3. 59 €3.48

16.8.80 to 15.9.80 8.17 €. 66 1.02 8.93 25. 58 50. 38

1€.9.80 to 15.10.80 9.75 .91 3.78 3.78 2,99 47.21

16,10.80 to 15.1".80 6. 42 3.€3 2.74 4e 65 16.57 34,01

16,11.80 to 15.12.86 7. 66 5.29 £,66 A 21.06 43,12

16.12.68G to 15.1.81 5.14 7.78 C.58 6.12 <705 66.67

16,1.81 to 15,2.81 3.€0 3.43 3.73 9. 45 36.47 56. 68

16.2.87 to 15.3.81 2.03 2.02 1.87 2.55 37.46 £5.93

16. 3.81 S 15,4.81 8.59 5.73 2.68 .49 34.94 58.43

16.%4.817 to 15.5.81 12,31 €. 54 3.00 0.73 17.78 40,26

16.5.81 to 15.6.81 - 13.77 0. 64 13.58 16, €€ 46 o 65

Lverage: €.27 5.92 2.5C 7.60 27.59 51.03



