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Agriculture in Pakisten is facing water-logging and szlinity
problens which are hindering the reslisation full nroduction
potential of the irrigated area, In order to over-come these problems,
najor efforts were in;tiated in late fiftees8 under the title:
"Salinity Control and Reclametion Projects" (SCARPS). ¥ith the
implementation of SCARP-I, many new problems cropped up which
required solution in order to achieve full benefitis from the SCARPs,
At that stage initiation of research was considered imperative to
find their solutions., Vith that background ,llona Reclamstion
Experimental Project was established during 1965 over a part of
SCARP~II, Since then it is conducting applied research on various .

problems of irrigated Agriculture to develop appropriate solutions,

The Project covered a gross area of 1,10,000 acres upto
Pebruary 1979 when €7,000 acres in Shshpur Unit-1 wexre placed under
its control, thus expanding the scope of research, The project
research efforts are now spread over a gross area of 1,77,000 acres
which is served by 308 SCARP tubewells, Peremnial,non-perennial
and un~commanded areas ére represented in the project.To <facilitate
research,the SCARP tubewells src being operated by the project on
behalf of Irrigation and Power Department, Covornment of Punjab.

In order to develop better tcchniques for efficient conveyance
and utilisation of irrigation water, Water lManagement Research was
intensified at the project in 1973 with the signing of Ist agreement
vith US~AID, US-AID provided technicel and financial assistance for
the development of watercourse improvement technology which is
currently under implementation throughout the country., Since then
US-AID is providing financiel assistance to the project to meintain

continuity of research activities,
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The PARC is collaborating vith the project for conducting
yesearch on two Cooperative reseaich programmes. "Meize,Sorghum
gnd Millet" and "Water Usc Crop Production Technology and
Consumptive Use of water in the lorthern Punjab Zone of Pakistan",
Respective coordinators in PARC remain in touch with the project

staff to conduct resesarch on correct lines,

This prograine has been formulated in the light of approved
scheres to achicve the laid targets for cach scheme. The progrsmme

comprises of four chapters,

CHAPTER-I : Review of Progress for the year 1981-8%.
CHAPTER~II : Mona Reclamation Ixperimental Project.
CHAPTER-III : US-AID Pinanced Vator Management Rescafch.
CHAPTER =IV : Research in Collaboration with PARC,

The Programme was approved by "Advisory Committee on VWater
lManagement Research at Mona" constituted by Government of Pakistan,
in its 9th meeting held at Lahore on 6.6.198%, The programme as
presented hercafter contains detsiled research plens fox 71 studies,

It has been prepared for the guidance of research staff,

(Muhampad Abdullah Khan)
Projoct Director

July, 1982
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CHAPTER-I

REVIEW OF PHYSICAL PROGRESS - 1981-82

This ohapter has heen included under advice from Advisory
Committee to apprise the members about the progress achizved in
relation to the targets for the year. Since annual research programme
is prepared under three different heads,the review has been presented

here=under accordinply.

1, 1IONA RECLANATION EsPERIIZLNTAL PROJECT

Research was proposed on a total number of 37 studies, 24 on=going
and 13 new, VWork was continued on &ll the on-going studies begides
iniation of research on 10 new studies, The remaining 3 new studies
could not be taken up due to financial and staff constreints as
funds were not provided for the year according {o the PC~-I provision,.
Staff shortage was also felt in Hydrology and Vater Management Section

during first half of the year,

The Agri.Economid® Section completed collection,tabulation and
analysis of the data for three studies, Tentadive conclusions drawn
for these are reported as under:

Study: Economic Comparison of Private/Public Tubewells in Mona
Project Area,
# The annual growth rate of private tubewells in Mona Project

area is 11.0%,

* Public tubewells are more beneficial because of high rate of
utilization and uniform distribution of water to all farms

but private tubewells supply assured and timely irrigation.
Study: Economics Of Crop Production

* Benefit cost ratio of citrus,rice,sugarcane,rabl fcdder,
liehdi (Hena),wheat,cotton and kharif fodder were calculated
as £.38,1.71,1.50,1.50,1.41,1,38,1. 32 and 1,32 respectively.



Study: Overtime Resource Adjustment Pattern Of Farms Using
Brackish and Sweet Vater.
* More irrigation water is being applied to all crops at brackish
tubewells.

# Farmers are using highexr seed rate for crops at tubewells of
brackish water quality.
# Parms with sweet irrigation water supplies are receiving 13%

higher gross income compared with those receiving brackish water,

According to the approved PC-I, Rs,6,736 million wexre to be
provided for the year but 2s.5.8 million were initially allocated and
the allocation was later increased to Es.6,2 million, Combined effect
of inadequate allocation and staff shortage was that the following

‘three new studies could not be initiated.

1, Distribution of flow among watercourse branches end modification
of warabandi.
2, Re~use of drainage water for crop production.

3, Use of solar powercd micro pumps for irrigation.

Problem in procurcment of solar pumps was another factor responsgi~-

ble for defferment of work on study No.3.
2,WATER MAW AGENENT RESEALCH

The last year annual rescarch programme covered 25 studies, 19
on-going and 6 new, Research was conducted on all the on-going studies
and was completed on 3 studies, Out of 6 new studies,three were also
taken up but the remaining 3 new studies (1-ground water management and
2-tubewell operation,maintenance and management) could not be brought
under execution.The study under ground~water management yesearch was
deffered as it was to be modified on the basis of on=-going research in
this field which was not making smooth progress, The remaining two
studies were deffered due to staff shor tage.Tentative conclusions

drawn from the 3 completed studies are given as under:
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Study:

Study:

Study:

Tosting The Use Of Herbicides In Cleaning And liaintenance
0f Vatercourses.

Out of the herbicides tested (gramaxone,trefalon,metaven and
afolon) gramaXone when applied at the rate of 6 1it/ha gave
better weed control which remained affective upto 40 days
after application.Rest of the weedicides did not prove their

effectiveness.
Convincing The Farmers To Adopt Soil Reclamation lHeasures.

Where the farmers ownership consisted of good as well as salt
affected land,cult.vation wos confined to good land only. Such
a type of farmers could be motivated to plant kallar gross over
small parts of the salt affected lands as a demonstration so
that fodder precduction from kallar gross could be used as a base

for further extension of reclamation work,

A Parmer whose total landed property at one place was badly
affected with salinity/sodicity was motivated to carry oui
proper reclamation measures on about 20 acres.Hig iniative
generated sufficient interest in the surrounding area for

reolamation of salt affected lands.
Economics Of Watercourse Improvement

The most profitable methcd of watsrcouxrse improvement is
earthen reconstruction which gives 7:1 bvenefits cost ratio,
However lining of 10 to 20% of the most intensively used

section of totzl watercourse is economically feasible,

3, RESEARCI] I COLLABORATION WITH PARC

PARC is collaborating with this project on execution of reysaxch

on two

comordinated research programmes namely "Maize,Sorghum and

Millet" end "Consumptive Use Requirements of Crops'".Progress achieved

for each project is presented as under:



i) Maize,Sorghun and Millet:

Research was continucd on two out of threc proposed
gtudies as the 3rd sthdy s;uld not be continued due to
problens in secd procurenent, Tentative conclusions drawn
for the two studies which remained under execution axe

given in Chapter~IV,

i1) Consumptive Use Research:

Rosearch was continued on estimation of. consumptive
use requirements of borscen and sorghum crops, Work was also
initiated on citrus garden during the year. Progress on
all crops was according to schedule, Conclusions.drg™m on

the basis of onc year data are given in Chapter~I".
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CHAPTER-II
MONA RECLAMATION EXPERIMENTAL PROJECT

PC~I for this programme stands approved by CDVP for a total sum
of Re,19.867 million foxr 3 years period commencing from July 1980,I%
covers main component of the research under execution at the prcject.
Objectives proposed u)%%hieved.under the PC-I cover the following:

* Developing methods and procedures to achieve effective use of
water and land resources and reclamation of saline land,

* Detailed ground water hydrologic studies to determine the
effect of ground water management,water quality changes and
tubesvell performance,

# Tubewell operaiion,maintenance,rehabilitation and replacement,
* Management of watcr supplies.
# Determining optimum cropping input-output relationships and

* Transferring knowledge to farmers and inducing its application,

Phis programme covers the 3rd znd the final year of the approved
PC~I., Research work wss initiated on 28 studies in the last two years
which will be continued during the current year. In addition 10 new
studies will be taken during the year, Section-wise distribution of

on~going and new studies is given as undex:

Discipline _.No,of studies . ...

On-going New  Iotal
Soil and Reclamation 13 - 13
So0il and water testing laboratory 2 1 3
Agronomy 9 2 11
Agri.Econcmnics 1 2 3
Agri.Extension - 2 2
Hydrology 3 3 .k
28 10 38

Detailed research plan for each study is presented in the following
pages, Improvements where necessary have been made in on=-going studies.
Schedule of completion for esch study and tentative conclusions drawn

from the on-going studies are also presented,
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SOIL AND RECLAMATION

Low levels of agricnltural production in the Indus Basin are
mainly due to the problems of water-logging and salinity,improper use
of fertilizer and poor on-farm 1znd and water management practioces.
Agricultural production can be substentiall%?i%e%ggge constraints are
either totally removed or at least minimized to the possible extent,
With 2 view to find a solution of these constraints,this section is
carrying out research and investigation on the reclamation and mana-
gement of salt affected lands,use of marginal guality watex for orop
production,use of gypsum $to improve high sodium waters,use of ferti-
1izer on saline soil and under galine irrigation conditions and the

determination of salt tolerance of different crops.

In the light of above stated objectives,research was taken up
on the following 13 studies,which vill be cmtinued during the year.
1, Development of cropping pettern on differen$ water quality
base (Study No.7 of PC=I).

2, Impact of using high magnesium waters on soils and crops
(Study No.8 of PC-I),

3, Esvimation of boron contents in ground water and soils
(study No.9 of PC~I),

4, ronitoring the quality of drainage waters fcr their possible
use in crop production(Study No,10 of PC-I),

5, Salinity-fertility interaction(Study No.20 of PC-I),

6, Biological reclamation of salt affected soils(Study No.21 of
PC.I),

7, Interaction of soil depth and chemical amendments on the
reclamation of saline—SOGic(non-gypsiferous) soils
(Study No.R2R of PC-I),

g, lffect of different gypsum grades for the reclamatioa of
galine-sodic(non~-gypsiferous) soils(5tudy No.23 of PC-I).

9, Role of zinc application in saline-sodic soils for rice
cultivation(Study No,24 of PC-I),

10, Role of CaCB3 in soil reclamation(Study No.26 of PC.I),

11, Determination of reclgmation regquirements and salt movement
pattern for salt affected soils under different watertable
depth(Study No,29 of ¥C-I),

12, Effect of high SAR tubewell waters on coarse and fine textured
soils and crops.

13, Efficiency of different reclaments in the reclamation of
salinc~sodic (non-gypsiferous) soils.
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Study No,1: Development of Cropping Pattern On Different Watex
Quality Basis,

OBJECTIVE

* To develop an appropriate cropping system for the efficient
atllizatlon of Ege available farm land and water resources,

PLAN OF VORK

The study will be carried out in the project area being sexved
with irrigation water of different qualities, A questiommaire will be
developed to collect information on water quality/quantity supplied
to the arca,soll salinity/sodicity siatus,scil textural class,majox
crops being grown and cropping pattern followed ,cultural practices
adopted ,farm inputs like fertilivzers and seed used,water~table depth
and insect pest measures adopted by the farmors. The tubewecll watérs
will be categorised as rafe,marginal and hazardous according to

following criteria:

Sr.No. Deseription  ICS(ppm) _SAR_ RSC(me/1)
1. Safe Less than 1000 Less than 10 Less than 5
2. HMarginal 1000 = 2000 10 = 15 50 = Te5
3, Hazardous icore than 2000 Illore than 15 Morxre than 7.5

Basecd on this information,different cropping patterns will be
developed for different areas for economical use of the limited
resources available for better farm-economy and the results will be
compared for yield and cost/bonefit for the purpose of evolving the

most suited cropping patterns for a giveu set of conditions,

COMPLETION SCHEDULE
The study will be completed upto Rabi 1984~85,

Study No,2: Impact Of Using High Magnssium Waters On Soils And Cxops,

OBJRECTIVE

* To determine the effect of high liz weters on soil propertios
and plant growth,

PLAN OF VORK
Cn half hectare field of normal soil will be selected undexr the

command of thrce different tubevells in lMona Projects. The tubewell



waters will be solected where TDS,SAR paramneters are almost unifoxm
but calcium/magnesium ratios of 2:1, 1:1 and 1:2, The following

treatments will be tried,

Ireatments
i. Soil 1 (normal and medium textured)
ii. Ca/Mg ratio 3( 2:1, 1:1 and 1:2)
iii. Crop rotation 1 (Vheatwrice)
Replications 3
Total plots =1x3x1%x3=9
PRCCELURE

The sclected 1/2 hectare field will be divided into 9 equal plots
on each tubewsll, Initial soil samples will be taken from 0~ 30, 30=-60,
60890 and 90-120cm depth for ECe,Ca,tg,Exch.Ca and Ihg.SAR,CaCO3 and
textural anglysis,The crop will bc sown at the normal planting season
with optiimum level and crop managemcnt practices. An optimum dose of NFK
fortilizer will be applied.Pure tubevell waters will be used ior crop
jsrigation, Subsequent soil sampling will be done after each crop for
enelysis,The data on crop yicld,rainfall,irrigation applied, insect pest
check measures taken and soil infiltration rate will be collected

for experiment evsluation,

TREND OF REGULTS

It was first year of the experiment, High Ca/Mg ratio did not
show any toxicity to rice crop.

The study is of three ycars and will be completed during Rati
1983-84.

Study No.3: Estimation 0f Buron Contents In Ground-water And Soils

OBJECTIVE

# To find out boron levels in goils smd waters to solve
nutritional problems of crops,

PLAN OF WORK
The soil and water samples from thc project arca will be collectod,

covering all types,for boron analysis.The water samples will consist

of tubswell and drainage waters.
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The data from soil and water samples will be proccssed to determinc
the deficisncy or excess of boron contents in order to establish boron
1svels for improved farm production,

TREND OF RESULTS
The boron contents ranged from O,1 to 1.5 ppm in the tubewell

wvaters of Shshpur Unit-I.

COMPLETION SCHELULE
The study will be complcted upto 1983~84.
Note: Boron-free glassware will be used for this study,
Study No.4: Monitoring The Quality Of Drainage Vatecrs Mnd Theix
Usc In Crop Production,
OBJECTIVES
* Evaluating the quality of drainage waters.

* Feasibility of using drainage water for crop production,

PLAN OF VORK
Vater samples will be collected in cach quartexr from the drains
and analysed for water quality cvaluation,hen the water is considered
marginally suitable for irrigation, 0.5 hectare arca of med ium or
fine textured non-saline,non-sodic scil will bo selected for conducting

experiment, Thrce different leaching requirements will be tested,

Treatments

i, Leaching requiremcnt 3(0,15,30% over and above the
crop. water requlrement)

ii, Crop rotation 1(VWheat-sorghum)
jii, Roplications ' 3
Total No,of plots =3x X3 =9
PROCEDURE

1/2 hectare of normal soil (medium te: tturcd) will be selected
where marginel drainage water will be applicd for 1rr1gation.In1t1al
soil samplcs will be colleeted from O=30,30-60,60-90cm depths cnd
will be enalysed for ECe,SAR and Phy51cal analysis.Crops like wheat
and soxrghum will be grown, Subscquent s0il sampling will be carried out
after harvesting of ecach crop.
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Data on crop yileld,soil nroperties and infiltration rate will

be collected for evaluation of the éxperiment,

TREND OF RESULTS

Data for first year wheat crop is being collected,
COMPLETION SCHEDULE

The experiment commenced during Rabi 1981-82 and will bec

compieted during Kharif 1984.
study o, 5: Salinity Fertility Interactions

Salinity/sodicity cause significant reduction in crop yield
over considerable area in the Indus Basin. Research has been conducted
at Mona Project on the development of efficicnt and cconomical techno-
logy for the reclamation and management of salt affected soils,However,
it appears impossible at this stage to carry out reclamation of all
the salt affected land duc to the non-availability of suitable
reclamation means. It is,therefore, necessary to investigate the possi-
bility of raising cconomical crops on saline sodic soils.The applicat-
jon of fertilizers may be beneficial for crop growth on selt affected
1ands because the intcraction of differcnt fertilizer material with
soil salts may improve its physico=-chemical propertics,thus,increasing

the uptake of useful nutrients by crop plants for better growth,

OBJECTIVES

% To dctermine the fertilizer use cfficiency under saline
irrigation conditions,

* To work out the best combination of different fertilizer
sources under varying irrigetion salinity/sodicity.

PLAN OF WORK

One hectare ficld of medium end fine textured normal soils
will be selected in thc Project Area.The following fertilizer treat~-
ments will be tried:

Treatments

i,Nitrogen levels

3 769135;175kg/ha.ll as Urea)
ii, Phosphorus level 4 (

1

1

0,50,100,150 kg/na Py0, as SSP)a

iii,Potash levels (50 kg KO as KPSO4)
‘: -’

iv, Crop rotation vheat-EKice
Replications =
Total lo.of plots: =3x4x1x1%3=36

=:103sm



PROCELURE
Fach field will be divided into 36 equal plots, The fertilizer

trcatments will be applied at random.Wheat and rice crops will be
gown at normal planting season with optimum land and water managoement
practiccs, Inssct pest control measures will be taken as and when
required, The initial soil sampling will be done from 0-15,15=30,
30-60 and 60-90 cm depths,before the experiment is initiated,fox

gzl inity and fextility analysis, Subsequent soil sampling will be done
after each crop is over for salinity ond fertility analysis.The
analysis includes cstimationoqf ECe,SAR,05003 contenis,NPK contents

and physical analysis.

The observations like crop yield,soil infiltration rate and

rainfall ctc. will be recorded for evaluation.

TRENC OF RESUITLS

i) At high water salinity (TS 2000 ppm) the nitrogen dose @ 75
1bs/acre gave bettecr wheat grein yield as comparcd to othex doses
i,6,125 1bs, and 175 lbs/acre,

1i) Crop yield incrcased with increase in fert.lizer dose where

iriigation waters of 1344 and 1472 ppm TDS werc used for irrigation.

COMPLETION SCHELULE
The study will be completed upto Rabi 1982-83,

Study No,6: Biological Reclamation Of Salt Affected Soils,

OBJECTIVE _
* To evaluate economics of biologicel reclamation of salt
affected soils in comparison with chemical amendment S.
PLAN OF WORK
T hcotare ficld of badly salt affected (saline sodic non~
gypsiferous) 50il will be selccted, The following treatments will
be tested:

Ircatments
i, Soil 1 (badly salt affected)
ii,Crops 3 (i.Kallar grass)
(ii, Jantar followed by barley) ‘
(iii.In the plots of 50% GR rice-whe
rotation will be followed,
Replications =3
Total No,of plots alX3x3=9
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PROCELCU RE

1 hectare field of saline=sodic non-gypsiferous soil will be
selected in the Sahiwal area,district Sargodha,The selected area will
be precisely levelled end initial soll semples will be taken from
0-15,15-30,30=60,60-90 and 90-120cm depth for ECe,Ca,Mg., SAR and pH
determinations and textural analysis, The crops will be grown at their
normal planting season with optimum lcvels of fertilizers and crop
management presctices. Canal/tubewsll water will be used for irxrigation
purposes, Subsequent soil sampling will be done after each crop is over
for chemical analysis.The data on crop yield,soil characteristics,soil

jnfiltration rate will be collected for the evaluation of different

treatments,

TREND OF RESULTS
The results indicate that pH,ECe and SAR of soil was considerably
decreased where 50% gypsum(rice-wheat) treatment was applied which was

followed by Jantar-Barley and Kallar grass.

COMPLETIQI SCEFLULE
This study is of 3 years period starting from 1981-82,

Study No.,7: Interaction Of Soil lepth And Chemical Amendments
On The Reclamation Of Saline-Sodic(Non=Gypsiferous) Soils,

OBJICTIVE

* Tp determine the bost combination of soil depth and chemical
amendments for accelerated reclamation of saline-sodic soils,

PLAN OF WORK
' 1 hcctare £ield of saline~sodic (non-gypsiferous) soil will be

selected and following reclamation treatments will be tried,
Tregtments |
i, Gypsum =3 (0,50,100% GR of soil).

ii,Tepth to which gypsum
will be mixed with soil, =3 (15,30,45cm)

iii,Crop rotation =1 (rice~bersecem-rice~wheat)
Replications =3
Total No,of plots =3x3x1x3s27
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PROCELURE

One hectare field will be divided into 27 equal plots. The
gypsum treatments will be allottecd at random,The desired gquantity
of gypsum will be broadcast and ploughed to the desired depth for
proper mixing of gypsum with soil, The crop rotation rice=berscem-rice~
wheat,will be tested.An optimum dose of NPK will be applied to each
crop, Canal/pure tubewell water will be used for irrigation,The soil
samples will be collected from 0-15,15-30, 30-€0,60~90 and 90~1<0cm
depth for pH,ECe,SAR,ESP,CaCO3 and physical analysis. Infiltration
rate of soil will also be monitored to evaluate treatment effect.
The data on crop yield,rainfall of the area,insect pest measure

taken etc., will be recorded for evaluation of the experiment,

TREND OF RESULTS
During the first year of experimentation,the crop failed duse to

high initial salinity/sodicity.

COMPLETION SCHEL ULE
The study will be completed upto rabi 1984=85,
Study No,8: bffect Of Diffecrent Gypsum Gradecs For The Recleamation
Of Saline-Sodic(Non-Gypsiferous) s5oils.
CBJECTIVE

* To evaluate the feasibility and ccmomics of different grades
of gypsum for soil reclamation,

PLAN OF WORK
1/2 hectare ficld cf saline-sodic (non-gypsiferous) soil will

be selected and the following grades of gypsum will be tried,

Ireatments
i, Gypsum gredes 5 (0, powdexr on 50% GR of soil,powdex on
50% CR applied in stending watar,B" and
4" sizec gypsum stones @»50% GR of soil.
ii, Crop rotation 1 Rice=whecat )
iii, Rcplications 3

Total No,of plots =5Xx1x3=15

—:13:-
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PRCC ELURE

The selected field will ‘be divided into 15 equal plots.The
gypsum treatments will be allotted at random,Initial seoil physico=
chemical characteristics will bc monitored,The crop rotation rice=wheat
will be followed,.Canal water will be used fox jrrigation.Scil samples
will be collected from 0-15,15~30,30-60 and 60-90cm depth for plH,ECe,
SAR,Na,Catig determinations. Infilvration rate will also be observed,
The data on crop yield and soil characteristics will be used for

experiment gvalustion,

TREND OF RESULTS
1) Maximum yield of rice was obtained where Gypsum @ 50% GR
(Powder) in standing water was applied ,followed by 50% GR(Powder)in soile

ii)The iCe and SAR of soil was considerably decreased in all the
treatments.
COMPLETION SCHELULE
The experiment commenced during 1981-82 and will be completed
during 1983-84.
Study No,9: Role Of Zinc Application In Saline~Sodic Soils For Rice
Cultivation.

OBJECTIVES

* To determine the appropriate dose of zinc for rice cultivation
under saline sodic cenditions,

* To evaluate the role of zinc application for economiceal
crop production,

PLAN OF V.ORK

pifferent doses of zinc in the form of zinc gulphste at the
rate of 0,10,20,40 1bs. per acre will be applied to the rice crop
being grovn on O.4 ncctares of saline-sodic(non—gypsiferous) soils
under reclamaztion experiment, The zinc application will be made to the
s0il, Soil samples will be collected before the application of zinc
for estimating the zinc contents of the soil, Subseguently the soil
and plant samples will be collceted for Ca,Mg,Na K and zinc estimat-
ijon to evaluate the cffect of applicd zinc,The data on soil infiltrat-
ion,crop yicld,irrigation woter applied and rainfall pattem will be

collccted for evaluating the expceriment.
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TREND OF RESULTS

The yicld of rice increased with the application of zinc,MaXimum
~ yield of 277.21 kg/ha was obtained by applying zinc sulphate @ 10
1bs8/acre followed by 50 1bs/acre,40 lbs/acre and control,
COMPLETION SCHEDULE

The study will be completed upto 1983-84,

Study No.10: Role of CaCO3 In Soil Recclamation

OBJECTIVE

» 7o improve the golubility of CaCO3 in soil to accelerate
reclamation.

PLAN OF WORK
1/2 hectare of galine-sodic soil containing sufficient guantity of

CafO_ will be selected in the project area.The following treatments

will be tested,

Troatments
i, Soil 1 (saline=-sodic calcoreous)
ii, Treatments 5 (Gypsum @ 0,25 and 50%cquircment basis.
HZSO4 @ 200 and 400 litres/ha).
iii, Crop rotation 1 (rice=-wheat)
Replications 3
Total No.bf plots=1xsx1x3=15
PROCEL URFE

1/2 hectare fdeld will be properly 1evelled before the expcriment
starts and will be divided into 15 cqual plots. Tnitial ®o0il sempling
from 0—15,15-30,30-60,60—90 pné 90-120cm depths will De done for ECe,
SAR,Ca,Mg,Na and CaCO3 contenis determinations. In addition to chemical
analysis textural class of the cxperimental soil will slso be determined.
Canal water will be used for growing the crops and ricc=wheat crop
rotation will be followed.All the cultural operations will be normal and

recommended for the area.

Commercial grade of H2804 will bo used once in three years before
- transplanting of rice.Subsequent soil gamples will be collected afterx
harvesting of each crop, The data regarxding crop yield,soil propexties
and infiltration rate will be collected to cvaluate the impact of

different doses of H?SO4 in comparis:on with gypsum.
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TREND OF RESULTS
i) Maximum yield of 280 kg/ha was obtained with the applicetion
of gypsum @ 50% GR.It was followed by H2804 @ 400 1it/ha, gypsum
6 25% GR and HZSO4 @ 200 Lit/ ha, and control respectively.

ii) Significant decrease in kCc and CAR of soil was al.so obserwed
in all the treatments.
COMPLETION SCHEDULE

This study commenced during 1981~82 and will be completed during
198384,

Study No,11: Detcrmination Of Reclamstion Regquirements And Salt
Movement Pattern For Salt Affected Soils Under Piffercnt
Wwater Tiable Depths.

OBJECTIVES

# To monitor the salt movement in a soil profile under different
crops and irrigation levels,

* Mo detprminc the actual water regquirements for salt affected
gsoils to bring the soil salinity within acceptable limits,

* Do evaluate the role of excess leaching on salt contents
of the ground-water and szlt distribution pattern undex
different water table depths.

PLAN OF WOIK

One hcctare field of salt affected soil will be selected undex
the command of three different tubswells having safe,marginal and
potentially hozardous water quality. The following treatments will
be tested:

i, Soil 1 (badly salt affected)
ii, Water table depth 2 ( 1,2 metres)
iii, Crop rotation 1 (Rice~berseem-rice~wheat)
iv, Viater quality 3 (safe,marginsl and hazardous)
Replications | 3
Total plots =1x2x1x3x3=18
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PROCELURE

1/2 hectare field will be divided into 3 equal plots on each
water table depth, Initial soil samples will be collected from 0=~30,30-60
€0-90 and 90~1%20cm depth for EC%,SAR,C&COB,ESP,CEC and physical analysis.
The crop rotations rice-berscem and rice=-wheat will be tried,The crops
will be irrigated with .ubewell watcr.An optimum dose of NPK fertilizer
and insect pest control measures vill be adopted.Subseguent soil sampl-
ing will be done before second irrigation is applicd to monitor salt
movement in scils under different crops and watex table depths,The

rainfall of the area will be recorded for experiment evaluation,

TREND OF RESULTS

i) A salinc sodic gypsiferous s0il having ECe, 75 and SAR 175 was
reclaimed by aimple leaching with 200cm of tubewell water application
which was of papr quality having TLS 1728 ppm. The water table depth
was below 5 ft.

ii) A considerable decreasing grend in pH,ECe and SAR of soil
was observed with thc use of saline ground water,having TI'S 2368 (ppm)
SAR®31. 30 and RSC 13,8 (me/l), The watex table at this site was
about 3. 3ft.

COMPLETION SCHELULE

The study will be completed upto Rabi 1983~84.

Study No,12: Effcct Of High SAR Tubewsll Vatexrs On The Coaxse ind
Fine Texturd&d Soils And Crops,
OBJEFCTIVES

Sodium is considered to be ond of thc mgjor factoxrs governing
water quality as indicated by its effects on the soil and plant.
Sodium not only causes toxic c¢ffects but also imbalances plant
nutrition. Incrcasing proportions of godium relative to calcium and
magncsium in ground waters widely uscd in SCARP Areas,alscC affects
soil propertics.hhen the c¢Xchangeable sodium in soil excceds above 10%
of the CEC in finc textured soils or 20% in coarse toxtured soils,
soil structurc dcteriorates and the soil becames impermeablc to watoy
and air.In non-seline sodic soils the dccrease in exchangeable calcium

and magnesium may causeé calcium and magnesium deficiencicese.

AN
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Information about the behaviouxr of tubewsll waters of different
SAR values on coarsé end fine toxtured soils and crops under Pakisten
conditions 18 inadequate.It is,therefore,proposed to investigate

the effcct of high sodium waters on goils and cropss

Ireatments
i, Soil 2 (Non-saline,non-sodic coarse and
fine textured).
ii, SAR 2 (10 and 15 with TDS of water
apprOX1matc1y uniform).
iii, Gypsum 4 (0,50 mni 100% GR on water quality
basiss
Replications 3
Totzl plots = 24 for each soil type

PLAN OF VOnK
1/2 hectare field of each soil type; non-saline,non-sodic will
be selccted and divided into 24 equal plots,Complete randomized
block design will be followed for layout,¥%heat-rice-crop votation
will be followed, Optimum dosc of HPK fertilizer will be applied

to each crop.

Irrigation

Crops will be irrigated at one bar tension i.e, approximately
50% doplction of available soil moisture,

Soil _enalysis

Soil samplcs will be collected from cach plot from 0-15,15-30,
3,=60 end 60-90cm depth. Subsequent soil sampling will be done
before sowing and after hervesting a crop.Soil samples will be

anslysed for field capa01ty,tcxtural class,CEC,pH, [Ce and SAR,

Viater samplés

Periodical water sampling from selected tubewells will be done
for anclysis of all possible catlons «nd anions in order to account
for any changes in quality of the tubowell waters.

Crop observations

Germinstion,crop stand, nutrient deficiency and sodium toxicity
gymptoms will be studied end crop yicld will be e¢stimated,
-:18:~
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Infiltration rate
Infiltration rate will be measured to see the effect of high sodium

waters on physical properties of the soil i.e.,permeability.
TREND OF RESULTS

1) Gypsum application on water guality basis showed a significant
cftect on the yield of rice.MaXimum yield of rice was obtained with
the application of gypsum @ 75 GR,followed by 100% GR.

ii) Infiltration rate of(soil decreagsed in control plots as compaxred
to gypsum treated plots,
COMPLETION SGHEDULE

The study will be completed during 1983~84,
Study Mo, 13: Efficiency of Different Reclamants In The Reclamation

0f Saline Sodic(lNon-gypsiferous) Soils.

OBRJECTIVE

# To investigate the efficiency and best combination of different
reclamants for -reclaiming Saline-sodic(non-gypsiferous) soils,

PLAN OF WORK

Selection of site:

An arca of 0,4 hectare of salinc-sodic(non-gypsiferous) soil will
be selccted in Sahiwal Town,listrict Sargodha., Land will be properly
1evellcd before the start of the experiment end canal water will be
used for irrigational purposes, Following treatments will be tested:

Treatments
i, Control
ii, 100% gypsum on gypsum roquirement of soil,
iid, Ca012 eq. to 100% gypsum requirement of soil.
iv, HZSO4
v. HC1l cc, to 100% gypsam xequirement of soil.
vi. Callg eq. to 1/4 GR+3/4 CaSO4.
vii, sto4 eq. to 1/4 GR+3/4 Cag0,.
viii, HCl eq, to 1/4 GR+3/4 CaS0,.
ix. 50% Gy,+F.,Y.M. @ 20 tons/acre,
X, CaCly eq. to 50% CE+F.Y.l. @ 20 tons/acre.

6g. to 50% GR+T, Y.M. € 20 tons/acre.

6q. to 100% gypsum rcquirement of soil.

xi, HBSO4
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xii, HCL eq. to 50% GR+F.Y.M. € 20 tons/acre.

2. Soil 4 Saline sodic(non-gypsiferous)
3, Crop rotation 1 (Alfalfa~-Rice)
4, Replications 3
Total No,o0f plots = 12X1x1x3=36
Layout

0.4 hectare will be divided into 36 equal plots and plot bunds
will be constructed, All the trcatments will be randomized =md seach

tyeatment will be replicated thrice.

Soil sampling
The first soil sampling will be carried out as soon as the lay~-

out is completed, The soil samplcs will be taken independently
from each plot from 0~15,15=30,30-60,60-90 and 90~120cm depthe
Samples for each depth will be composited from 12 sites randomly
located from cach plot.Subsequent soil sampling will be dane twice
a year i,c.before a crop is sown gnd aftex the same crop ie

haxrvested,

Application of gmendments

Calculated quantities of all the amendments will be applied to
the respective plots,Gypsum will be calculated on gypsum require-

ment of soil basis.

Crop cultivation

Afalfa will be the firsh crop sown, which will be follawed
by rice, Fertilizer md irrigation requirements of eagh crop
will be met, '

Soil gnalysis
Soil semples will be analysed to determine change in salinity/

sodicity status of soil during the reclamation process.

Infiltration rate measurement
Tnfiltretion rate of soil in eesch plot will be measured

before the start of the experiment.Subsequent measur ements of
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infiltration rate of soil will be cerrioed out once a year during
the months of January and February, The standard ring method of
measuring infiltration rate will be followecd,

Evaluation of results

The evaluation of reclamation methods will be made on chemioai

gnal ysis of soil,crops yield and infiltration rates etc.

COMPLETION SCHEDULE
The study  was started during Rabl 1981-82 and will be

completed upto 1984~85.
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SOIL AND WATFR TESTING LABORATORY

Laboratory plays a vital role in planning and execution of research
in the ficlds of soil reclamation,agronony,hydrology and consumptive
use, The project laboratory is well ecgquipped with necessary apparatus
including electronic instruments,The provision of boron determination

has further cnhanced the rescarch activities as for as reclamation

of salt-affccted and water-logged soils is concelned,

Taborztory mainly cavers to thc analytical requirements of the
project.Analytical facilities have also been extended to differen
formations of VAPDA for instancc SCARP Construction Circle,Sargod..ls
Watercourse Monitoring and Evaluation,Lower Indus Reclamation Project
ond Government and Semi Government Agcncies,In addition to this,
facilities have also bcen extendcd to private sector on payment basis.
Agide from routine analysis of soil,watex and plant,research is also

conducted on soil and water problems with special emphasis on galinity.,
Following experiments shall bc conducted during the years
study o,1:Interaction 0f Zinc With Different Sodicity Levels.

OBJECTIVE _
* To evgluate salt tolerance and optimum dosc of zinc in rice,

PLAL OF ViORK

The study will be conducted in glazcd pots measuring 26x26 cm.
Sandy cley loam soil shall be uscd and artificially galinized to
give 4 sodicity 1evels, Appropriate dose of zinc will be applied at

suitzble time.
Following treatments shall be tested:

i, Sodicity levels 4 (i.,e.SAR 10,15,20 and 25).
Sodicity will be produced by mixing
MaCl,Mal80,,CaCl, and MgSO, in such
a way that Ca:lig ratio rem ins 2:1
and Cl:SO4 1:1,

ii, Zinc levels 4 (0,5,10,15 k&/ha)
Replications 2
Total No,of pots Ax4x2=32
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COMPLETION SCHEDULE
It is proposed to be comple ted during 1983-84.

Study No.2:Effect Of CaCly,ligCly,lgS0,,laCl and Na S0, On Rice
cultivation. 4 4

OBJECTIVE

¥ To evaluate cbmparativc effect of these salts on rice,
PLAN OF VWORK

llormal soil(loamy) shall be collected from the projcet e 'ea for
this study,Germination will be tosted under the same set of conditions
before starting the experiment.The soil shall be artificially salinised
using different salts @ 2,4,6 and 8 meq/l end their effect will be
studied. The experiment shall be conducted in glazed pois of Z6xR6em
sizc.Ten kgs soil shall be taken in cach pot.Rice shall be transplanted
when the salts attain egquilibrium,

The treatments to be tested shall be as under:

i. Salts 5
ii, Salt doses 4
iii, Replications 2
iv, Total No,of pots =5%x4x2=40

COMPLETION SCHELULE ,
It is proposcd to be completed during 1983-84.

Study No,3: Salt Tolerance In Sunflowex

OBJECTIVES

* Sunflower is onc of the most important oilsecd crops. Edible
0il cxpelled out of the sunflower seeds ranks on the top among
all the edible oils on sale as for as nutrition valus and
cooking quality is concerncd. Its soothing influence on human
health has been well rccognized by international health
organizationﬂ.lt supplics a suitable balance of vitamins,fats
and mineral constituents end is e rich sourcc of energy.

* Dhe recent trend towards domestic use oY edible oils has been
of sky high significonce,Considerable emphasis has been laid
on the cultivation of .oilseed crops.Despitc of the fact that
favourable envircamentsl and soil conditions prevail,much
stress has not been leid on popularizing its cultivation among
the farm:rs.As a consegucncé,we have been in a position to

o
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meet only a fraction of the gross requirements of the country.
A considerable cxtent of foreign exchange has,therefore,been
cxpended on the purchase of edible oils to fecd the oil
industry. -

* A compaign has,thersfore,been waged throughout the country to
increase *he arca under cultivation of oilseceds, The eXperiment
given here under is a part of that compaign.It has been
planned to ¢valuate the performance of sunflower under project

conditions,
Treatments
i, LCe levels 4(ECe 2,6,10,14),
ii, Varieties 2
iii. SAR 2(10 and 15)
Replicatiams 2

Total No,of treatments: 4x%2x2x%x2=32

COMPLETION SCHEDULE: 1983-84,
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AGRONCGHY

Agronomy means field mane gement, It is a sclence and art of
putting all the production factors,such as varieties,fertilizers,
jrrigation with soil and crop management in such a manner that
most favourable conditions are provided for maXimum plant growvth,

As high yielding varietics,fertilizer,pesticides etc. are commonly
available,there is =an imperative need to continuously develop

petter form production technology for attaining higher yields,This
guiding principle has been used to formulate this programme, Furtherx
as a matter of policy attention has been focussed on development of
technology for the efficient utilization of irrigation water, Specially
the following objectives are proposed to be achieved,

i, To develop appropriate farm production technology for

major crops of the project area.

ii, To evaluate ground water contribution towards crop product-
ion in high water-table areas,

iii. To dectermine optimum c.opping input-output relationships.

iv. Amplification effect of salinity on moisture stress and
crop productiocn.

v, Trizls on promising varicties of majoxr crops.

Keeping in view the above objectives,research on the following
eleven sthdies nine on-going and tvo new is proposed to be conducted,
4, Amplification effcect of salinity on moisture stress and

crop production(Study No.3 of PC~-I),

5, VWater distribution and saving as affected by different
shapes of fields(Study Ho,5 of PC~I),

3, Evaluation of watcx requirements for sugarcane grown on
goils of different water-table depths(Study Ho,6 c? PC-I).

4, Carry-over of water in rice fields for wheat production
(Study No.12 of PC-I).

5, The relation between plent population,pest management and
nitrogen fertility on cotton production(Study No,13 of PC-1).

6, Optimum management studies on majoxr crops(Study No.14 of PC-1),
7, Paddy yicld and plant population as affected by salinity
(Study No.27 of PC-I).
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B8, Fertilizer use efficiency under high water-table conditions
(study No.31 of PC-I).

9, Fffect of diffexent ratcs of nitrogen on the yield and
gquality of sugarcane,

10, Cotton yiecld in relation to phosphorus applicetion(liew),
11, Performance of cotton strains at high water-table(New),

M Rl R

Study No.1: Amplification Fffect 0f Salinity On Moisture Stress
And Crop Production,.
OBJECTIVE

* Crop yields are reduccd if they are exposed to molisture
gtress during their lifc cycle.Presence of salts further
amplify the moisturc stress but very little research has
been conducted in Pakistan to quantify this impact.This
study,has been designed to guantitatively evaluate the
amplification effect of salinity on moisture stress and
crop production,

PLAN OF WOLK

Ficld work wes initiated on wheat crop as originally proposed
and a 1ot of effort was made to sclect a field in the range of 6~8 ECe.
Due to variations in soil selinity,the results were erratic hence
jt was decided to conduct further work under controlled conditions
in pots., Irrigation will bc applicd at 40,60 and 80% depletion of
available soil moisture in upper 15cm soil layer fox first irrigatiomn

after sowing and 30cm for subsequent irrigation to wheat crope

For cotton,irrigation will be applied at 50,70 and 90% deplition,
Initial soil selinity will be 4,8,12 and 16 mmhos/cm and medium

textured éoil will be used,
Observations to be recorded:

i.So0il salinity at sowing,before and after each irrigation
and at harvest.
ii,Usual plent observations and crop yield,
iii,Irrigation delta to each crop.

jv, General behaviour eand crop performance under each treatment,
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COMPIETION SCHEDULE
This study was initiated during Rabi 1980-81 on wheat crop

under field conditions,In modified form,it will be taken up during
Kharif 1982 on cotton and Rabi 1982-83 on whcat and continue for

three crop seasons on each crop.

Study No.2: Water Distribution Jnd Saving As Affectcd By Different
Shapes Of pield,

OBJECTIVE

* Generally the field size is 67x60m which is divided into
two egqual parts for irrigation,The work done on precision
levelling and re~shaping of ficlds in the recent years
has indicated that irrigation water can be saved by
re-shaping the fields which also ensures its uniform
distribution to all parts in a field.However no data on water
saving,its distribution and impact of these factors on
crop production is available under local conditions, This
study has been designed with a view to compare the yield
response,and the watex saving as affected by differently
shaped fields,

PLAN OF WORK

The following three field shepes will be tested:

i. 67X30m e ‘&' acre
1i,134x15m = % acre
111,201x10m = % acre

TREND OF RESULTS
mrrend of results cannot be reportcd as data collection

for the first crop hes not beén completed.

COMPLETION SCHEDULE .
This study was started during Rabi 1981-82 and will be

comploted by June,1984,

Study No.3: Evaluation Of Vater Rcquirement For Sugarcane
Grown On Soils Of Different Water Table Pepths.

OBJECTIVE

* Jyrigation water 1is a 1limiting factor for raising crop
yiclds in most parts of the country,but the situation is
better in SCARPs due to supplemental supply from tubewclis.
In most cases,growers apply total delta of weter recommendcd
for a particular crop,irrespcctive of water~-tabie depth and
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other factors resulting water requirements resulting in

excessive wastage., This study has been vlanned to find

out water weguirements of sugarcane at different water~

table depths to save undue wastage of irrigation water,
PLAN OF WORK

Treatments:

i, Traditional irrigation.
ii. Irrigation at 3 bax moisture tension,

This experiment will be lsid out at four different locations
having an approXimate water-table depth of O=1,1-2,2=3 and 3=-4m
fram the ground surface, There will be three replications,Fexrtilizer
dose will be kept 200-90-56 kg NPK/hect. Entire dose of PZOS’KQO
and 3 of N will be applied at sowing while remaining ¥ N at closing
in, Irrigation to 3 bar moisture tension treatment will be ﬁ%%%% %%miﬁ7
of this stress in upper 30cm soil depth.The depth of irrigation to
be applied will vary with the chanpge in water table depth. Foxr O~1m
water-table depfh, the deficit will be replanished by bringing the
goil moisture contents back to field capacity.This deficit will be
werked out for the upper soil layer over-lying the saturated soil,
For other water-table depths,the deficit for the upper 1m soll depth
will be replenished. Siphons will be used to apply measured amount
of water to each treatment,Trsditional irrigation will be applied

according to farmer's practice,

Observations to be recorded:
i, Depth of water applied at each irrigatioun %o each treatment,
ii, Millable md non~millable tillers/unit area.
1ii, Cane height and cane weight.
ive Total delta applied at each water table depth.
ve Weekly water table depth at each site.

TREND OF RESULTS

Irrigation application at 3 bar moisture tension gave signifi-
cantly higher cane yield than the farmer's practice,The farmers applied
6=7 irrigations as compared with optimum requirement of 9~10 irrigations
COMPLETION SCHEDULE

This study was undextaken in Kharif 1980 and will be completed
in June, 1983,
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Study No,4: Carry-over Of Vigter In Rice Fields For Viheat Production.

OBJECTIVE

% \Wheat follows rice in a considerable acreage. Rice crop
generally vacates the land somewhere by the middle of November,
Thus very short time is 1eft for planting of wheat, Since rice
fields remain under constant flooding for an approximate period
of three months,the soil is compacted and is rendered hard for
cultural operations.However,rice fie? "5 are believed to be in
possession of a fair amount of residual moisture. Commonly these
soils are ploughed to restore normal soil structﬁre.Due to this
sometimes wheat sowing is delayed considerably which,in tum,
effects the yield, This study has been proposed to test the concept
of minimum tillage and utilization of stored soil moisture in rice

fields to ensure timely sowing of wheat and jts effect on yleld level,

PLAN OF WORK

One acre field representing normal soil will be gelected after
harvesting rice,It will be divided into four equal psrts to test
the following treatments,

i, Thorough preparatimn of seed bed for wheat planting without
soaking irrigation,

ii, Miinimum tillage fox wheat planting without soaking irrigation.

1ii, Thorough preparation of seed bed for wheat planting with
soaking irrigation,

iv, Minimum tillage for wheat planting with sozking irrigatiom.
This study will be carried out at 1 to 2 different sites,

Observations to be recorded:
i, Planting dates with and without sozking irrigation,
i1, Kumber of plants/unit area.
iii, Number of tillers/unit area.
iv, Saving of irrigation water,
v. Grain yield

vi, Cost of minimum tillage compared with optimum tillagee.
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TREND OF RESULTS
Thorough preparation of geed bed fairly eliminates the need

of sosking irrigation.

COMPLETICN SCHEDULE
This study was undertaken during Rabl 1980-81 and will be
completed by June,1983,

Study No,5: The Relation Between Dlant Population,Pest Management
And Nitrogen Fertility On Cotton Production,
OBJECTIVES
Optimum plant population and adequate fertilizer inputs are
essential for potential crop yields.lense population and luxurient
vegetative growth provide favourable conditions for insect multi-
plication which enhances the need for greater plant protection.In
this study thess three production factors have been combined to

evaluate their interactions in terms of seed cotton yield,

PLAN OF WORK

Troptment
Location
A B C
Plant population 1evel(Nog/ha) 25000 37500 50000
Nitrogen dose(Kg/ha) 0 . 0 0
70 70 70
140 140 140
Pest menagement Low Low Low
Medium Med ium Med ium
High High  High

Pest Management

Low pest management will represent farmers' practice,

medium departmental recommendation end high~absolute pést control.

Observations to be recorded:
i, Extent of pest infestrtion under each pest management,
ii. Actual number of plants under each treatment.,
'41i, Number of flowers and bolls/plant,
iv, Productive and un-productive bolls/plant.
v, Seed cotton yield,
vi, Humber of sprays/administration of insecticides and their coct.
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TREND OF RESULTS

Cotton reSponded to increasing levels of Nitrogen and improvement
in pest management,
COMPLETION SCHEDULE

This study was taken up during Kharif,1980 and will be completed

in June,1983.

Study Mo, 6: Optimum Management Studies On Major Crops:

OBJECTIVES

Although majority of Pak istan 's populstion is engaged in =gziculs
ture yet the production has not reached the desired level.The major
cause for this situation is that majority of farmers do not practice
the improved agrcnomic practices with the result that the yields have
remained much low,compared with the production potential, There is much
to be done in this direction to bridge this production gap.This study
has,therefore,been proposed to test and demonstrate improved
menagement practices to the farmers and convince him for adoption of

new technology.

PLAN OF WORK

The study will be conducted under actual field conditions on well
levelled Pields at two to three different sites,%Well drained, salt
free soil and good quality water will be used for irrigation.The

following treatments are proposed to be tested:

Sggarcane(?nd crop)
1, Low ferﬁility,traditional irrigation,llo plant protection.

S, Low fertility,irrigation at 3 bar moisture tension,low plant
protection,

3, Low fertility,irrigation at 3 bar moisture tension,optimum
plant protection.

4, Recommended fertilizer dose,irrigation at 3 bar moisture
tension,low plant protection,

5, Recommended fertilizer dos¢,irrigation at 3 bar moisture
tension,optimum plant protection,



Cotton(First crop)

1, Traditional sowing-Low fertility-Low plant protection and
- traditional irrigation,

2, Traditional sowing-Recommend ed fertilizer-Low plant
protection-traditional irrigation.

3, Line sowing-Recommended fertilizer-Low plant protection~-
traditionel irrigatiom.

4, Line sowing-Recommended fertilizer-optimum plant protection
traditional irrigation.

5. Line sowing-Recommend ed fertilizer-optimum plant protection=
improved irrigation.

Observations to be récorded:

This study was started in Kharif 1981 on sugarcane and cotton
is proposed to be included this year.Demonstration-cum—research
will be completed by end of 1983 and 1984 for sugarcane and cotton

respectively.
Study No,7: Paddy Yield And Flant Population As Affected By Salinity.

OBJEC'IVES

Plant to plant spacing of 23cm is generally recomuended for
rice production in a normsl soil.,Since plant growth may be impaired
by salinity the normal recommended spacing may not be suitable fox
salt affecied soils.In crder to find out optimum space requirements

of rice in a saline soil this study has been proposed,

PLAN OF WORK

Soil will have Ce in the range of 4~6 mmhos/cm, since salinity
of 7-8, last year resulted in crop failure,Plant to plant spacing
proposed for testing will include the following:

i, Plant to plant end line to line distance 15 che
ii' "d Q- 23 cmc
iii. =J0~ .27 cme

Y

Observations to be recordeG:

i, Number of tillers per plant,
ii, Productive and un-~productive tillers,
iii, Finel plant populstion per unit area.
iv, Paddy yield,
v. Salinity status of soil before and after cropping
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COMPLETION SCHEDULE
The crop failed during the first year of the study i, e, Kharif 1981,
It will be conducted on a soil of low salinity during Kharif 1982 to
decide future programme,
Study No.B: PFertilizer Use Ffficiency Under High Water Table
Conditions,
OBJECTIVES
Physiochemical behaviour of a poorly drained soil may be different
from a weil drained soil due to Baturated profile conditions,Crops
grown on high water table soils make much use of ground water,However
high water table may favour uptake efficiency of nutrients due to
restricted leaching and valatiiization, However no research has bseén
conducted under local conditions to know the correct situation,This
study is therefore,proposet to determine suitable corelation beiween
irrigation delta and fertilizer rate for wheat crop grown on soil
having high water table,The importance of this study can be judged
from the fact that about 1,2 million acres out of 21 milliam acres
surveyed during 1977-78, had water table depth within O-1 metre.

PLAN OF WORK

Initially,work will be confined to whest and if results are
encouraging, extended to other crops, The experiment will be carried
out in an area of O.4 ha. having watertable within the range of #m.
Normal soil having low N and P contents with good groundwatex will
be selected and the Tollowing treatments will be tested:

A-Irrigation(Main treatments):
i,0ne irrigation at tillering
ii,Two irrigations each at tillering and grain development,
iii,Three irrigations each at tillering,bcoting and grain deve~
lopment,

BePertilizer(NPK kg/ha) (Sub Trcatments):

i, 0-0=-=0
1i,40 ~50 -~ O
iii,80 =50 = O
iV. 120"50" O
v.160~50 ~ @
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Time of Applicatiom

i, Normal practice i,e.50% N at sowing and 50% with Ist
irrigation,

3i, 25% N at sowing and 75% with Ist irrigation,

All the phosphorus will be applied as basal application during
preparatory tillage.Standard wheat variety using recommended »ate of
seeding will be planted during the middle of November.

Observations:

i, Soil analysis before and after cropping. .
ii, Water table behaviouy during crop season,
iii, Usual plant observations and crop yield.

iv, N use efficiency for each treatment

CMPLETION SCHEDULE

This study was started during Rabi 1981-82 and will continue
for a period of 3 years,
Study No,9: Effect of Different Rates of Nitrogen On The Yield

And Quality Of Sugarcane,
OBJECTIVES
Pertilizers play a key role in exploiting the full yield

potential of different crop varieties, This is equally applicable
to sugarcane and very high yields are obtained with the balenced
use of fertilizers,It is apprehended that cane quality may suffer
due to high dose of nitrogen and increase in yield may be ocff-set
with decrease in sucrose contents, Very little research has been
conducted on this issue,therefore,this study has been planned to
find out the effect of higher doses of N on yield and quality of
sugarcane,
PLAN OF WORK

The experiment will be conducted on nutritionally exhausted soil
in an area of 0.4 and the following treatments will be tested:
Levels of NPK(kg/ha):

0 ~100~50
70 =~100-50
140 ~100~50
£10~~100~50
280 ~100~50
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Each treatment will have three replicates in cumpletely

randomized block design,
Observations to be recorded :

i, Soil analysis before and after cropping.
ii, Total number of tillers/unit area.
131, Millable tillers/unit area.
iv, Stalk height and weight.
v. Cane yield,
vi, Brix's analysis.
COMPLETION SCHEDULE

Phe study was started in Kharif 1980 and will be completed
by the end of Kharif 1982

Study No,10: Cotton Yield In Relation To Phosphorus Application(New)

OBJECTIVES

Application of phosphorus to cotton crop has become a controver-
gial issue.The point was discussed at a high level meeting last year
where some workers stressed that like other crops cotton needs fresh
application of this nutrient while others did not favour the opinion
and invalidated the previous recommend ations.This study has been
designed to confirm whether cotton crop needs phosphorus for

potential seed cotton yield or not.

PLAN OF WORK .

The experiment will be conducted on soil with poor to moderate
phosphorus contents in an area of 0.2 ha in three repeats,Following
levels of PZOS will be tested with usual N ard Kzo applicable to
cotton crop.

Levels of P,0 0,25,50,75 and 100 kg/has

5
Full dose of PBOS’ K. O and half of the total N will be applied

as basal application whlle second half top dressing at flowering

stage.
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Cotton variety B-557 will be so¥n during the IInd half of April
in lines spaced 75cm, Hoeing ,weeding,plant protection measures and
other cultural operations will be as per requirement s and recommendat -
ions for the area.

Observations to be wecorded:

i,50il analysis before and after cropping in respect of

phosphorus,

ii,Usual plant observations and seed cotton yield.

iii, General crop condition and performance,

jv,Root longth and compactness at hervest,
stwy No, 11: Performance 0f Cotton Strains At High Vater-table(New)

OBJECTLVES

Physico-chamicél behaviour of high water-table soil may be
different from a soil of deep water-table and different varieties
may show varied performance under these conditions.In northern
punjab cotton acreage is gradually decreasing as a conseguence of
rise of ground-water table and poox yields,So it becomes imperative
to evolve and select those cotton varieties which can withstand these
conditions to perform better,In this study new cotton strains are

proposed to test for their performance under high water-table,

PLAN OF WORK

The experiment will be conducted on non~saline,non-sodic
medium textured soil where the quality of ground water is good,ZTen
cotton strains will be sown at watertable depth of O~%, ¥ to 1 and
1 to © metre from the swface in an area of 0.2 ha, at each site,
Each treatment will have three replications in randomized block

design,

Fertilizex
Only 50 kg Nitrogen per ha,will be applied at flowering stage,
No basal application will be made to check high vegetative growth.
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Irrigation will be applie? as per crop requirements, Hoeing

weeding,plant protection and other operations will be common to

all thc treatments according to general recommend ation for the crop.

Observations to be recorded:

i.
ii,
iidg

iv,

vi,

Plant emergence and initinl crop stand,
Plant stand before monsoon and at harvest,
Watexr table behaviour,

Usual plant observations,final plant height and seed cotton
yield,

Pest and disease incidence,

General crop éondition and performance during the growth
period.



AGRICULTUL AL ECONOMICS

The Agricultural Economics Section is responsible to evaluate
impect of different development:l progremmes, identify socio=ec anomic
constraints in Agriculture production process and supggest meazsures
to remove the constraining factors as to boost up agriculture

produc tion and work out cconomics of water management and land recla~-

mation methods developed at the project. For achieving these objectives

research is propased to be conducted on following studies,

1, An evaluation of the Socio-economic impact of Mona Reclamation

Experimental Projects
2, Socio-economic factors yestraining crop yields in SCARP Areas,

3, Economics of Land Reclamation Methods(Study No,28 of PC~I).

Study No,1: An Evaluation Of The Socio-Fconomic Impact Of
Mona Reclamation Experimental Project.
OBJECTIVES

% Measurcment of the changes brought about in different agri=~
cultural aspects viz; cropping potterns,intensities level
and use of farm inputs,farm costs,gross and net income.

* Compntation of the annual project costs and estimation of
the benefits accrued from the project implementation,

* Tdentification of the factors associated with the success/
failure of public tubewell projects,

BACK GROUND

The Mona Reclamation Experimental Project was jnitiated in 1965
with a view to ovexcome the factors hindering the development of
agriculture in SCARPs and conduct research for improving planning and
implement ation of future SCARPs, For this purpose a Very sound ard
concrete information base Vas provided through conducting socio=
cconomics survey during the year 1965=-66, Later on,the results of
this survey scrved as the bagis of projcct evaluation studies
conducted during the year 1970-T1 and 3975-76, Although the impact
of the project has already becn measured twice,it is imperative
to repeat these periodic surveys aftor 5 years interval to direct

the agricultural economy on the right path.The need of re=conducting



ovaluation studics is also felt becesuse of changes in the utilization
and efficiency of public tubecwells as well as changes in the socio-

economic conditions of farmers and their adoption behaviour.

_PLAN OF WORK

The project erea comprising 1,1(,000 acres spread over 83 villages,
will be stretifiecd on the basis of source of irrigation,From these
strata,the same 14 villages,sclscted for bench mark survey in 19€5
will be selected as sample for the study.Further the same tenure and
size of holdings (taken for bench mark survey) will be taken to
have a uniform scale for evaluation.,A representative number of similar
farm holdings .will be pickcd up from the non~project area to isolate
the real impact of the project,Economic analysis of the project would
bs furnished and report will be submitted at the end of PC-I period.

COLPLLTION SCHERULE
Pata collection was started during 1981~-82 and report will be
completed by April, 1983,
Study No,Z: Socio~Economic Factors Restraining Crop Yield In SCARP
Areas(liew),
OBJLECTIVES
* To find out socio~cconomic factors restraining crop yields,

* To suggest measurcs to remove the constraints as to boost up
agri;production,

BACKGROUND

Nature has gifted Pakistan with suitable climate and abundant
resources like land,labour aznd water, Variety of crops can successfully
be grown in this part of the world, Reffering to the pearticular area
(Sargodha), Major crops being grown are:- Citrus,Sugarcane,Rice,Vheet,
Forage etc.When we compare per hcctare yields of major crops with
developed and some dfveloping countries we find Pakistsn at the bottom,
DPefinitdy there arec some bottle-necks which handicap our farmers to
attain the desired level of crop yield s, This important question has

never been attempted to come up with accurate answer,
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PLAN OF WORK
A survey wll be conducted in Mona SCARP Area. Stratified

random sample will be drawn,Responsis of sampled farmers will be
recorded on pre-planned and tcsted questionnaire.Pata will be analysed

using statistical technigues,

COMPLETION SCHELULE
This study will be completed during 1982-83.

Study No, 31Economics Of Land Reclamation Methods(New)

OBJECTIVES
* Mo find benefit cost ratio of various land reclamstion method s,

* To find out most effective and profitable methods of land
reclamation,

BACKGROUND

The soil and reclamstion section of the project has done consider=-
able research for combating salinity by using different bio-chemical
techniques, Special attention has been directed to establish physical
relationship of different soil and reclamation techniques,liostly
economic problem has been ignored,This research study is an effort
to work economics of all reclamstion techniques and suggest the most

profitable methods for adoption.

PLAN OF WORK

Data concerning physical relationship of alternative methods and
S0il reclamation is available with Soil and Reclam=ztion Section of the
project,Cost and amount of amendments used for reclamation is also
available, Economic analysis using present worth formula will be

applied,

COMPLETION SCHEDULE
Report will be completed by the end of 1982~83.
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AGRTCULTURAL EATENSION

Extension is an informal educational process which aims at
teoching rural people how to improve their standard of living by
their own efforts,through making a wise use of the natural resources
at their disposal in better systems of farming and home making,
for the benefit of the individual,the family,the community and the
nation,Through the educational and service approach they are
stimulated to make changes that result in more efficient production
and marketing of farm products,conservation of natural resources,
more comfortable living,improved health,and more satisfying family
end community life,The extension section of the project is empldying
the knovn extension techniques to disseminate the latest farm
technology to thé farmers of the projcct area besides devclepment and
testing of new extension techniques, Specifically the programme

cover the following:

A=EXATENSION ACTIVITIES
1« Demonstration plots in farmer's fields,
2. Agricultural schools,
3, Seed distribution scheme,
4, Parm libraries,
5, Introduction of improved implements,
6o Farmer's contact schame,
T, Monthly circular.

8¢ Special survey,
B=PLANT PROTECTION

1le Adoption of other than chemical eontrol measures.
2, Chemical control,

3. Pemonstration of plant protection measures,

A=DRIONSTRATION PLOTS IN FARMER'S FIELDS
The demonstration plots as detailed bclow will be laid out in
farmer's ficlds to, provide physicsl evidence in support of recommen~
ded practices.
=347 3
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Type of - No.,of plots undex
demonstration Sugarcane Cotton Rice Vheat Total
MaxXximwm potential 10 10 20 20 60
Method of sowing 10 10 @ = 20 40
Irrigation scheduling 20 20 - 20 60
Total 3= 40 40 20 60 _16e

Each of the maximum potential demonstration plot will be divided
into two portions one to be sovm by thc extension staff applying all
the departmental recommendations md the other by the cancermed
farmer according to his usual practice, The superiority of the
recommcnded practice right in the farmer's own field would induce him
and the adjoining farmers for its adoption, Research results of

consumptive use study will be used for ‘mrigation scheduling.

In addition to demonstration plots,demonstration blocks esach
extending over 4 to 25 acres will be developed,These blooks would
_ensure demonstration over a large area and would have both direct and

indirect impact by increasing the percentage of area under improved

farming,
A=Z: AGRICULTURAL SCHOOLS

As an important extension toql,19 agricultural.schools alraady
running in the under mentioned villages would continue functioning
where lectures will be delivcred by the Agri,Officer once ecvery month
on the farm operstions to be carried out during the following manth,
Use of simple audio-visual aids at the wonthly agricultural schools
end other farmer's meetings,shall be utilized,These aids may be

slides,charts,pictures,diagrams ctco

1¢ Chak No.15 N.B. 2. Hazoorpur

3. Jagatpure - 4, Nabi Shah Bala
5. Chak No, 10 M. L. 6, Chawa,

7. Khan Muhammad Wala 8. Thathi VWelana
9, Chakramdas 10, Chak 6 M,L.
11, Jewanwal 12. Rattokala

13, Wadhan 14, Miani

15, Dewanpur 164 Pind Moo

1T« Sardarpur 18, Bhere

19, Chak No.,7 M.L.



A=3: SEED DISTRIBUTION SCHEME

Under this scheme,seed of improved varieties of major crous
will be purchased from various agencies which will be issued to the
farmers free of cost at the time of sowing and then taken back at

harvest with 10% extra to cover shortage,handling and storage costs,

Seed of the improved varietiec shall aléo be multiplied at
the farm of some of the progressive farmers of the project,The seed
of tihe newly evolved promising varieties of cotton,rice and wheat is

proposad to be distributed during the year.

In order to ensure purity of seed of improved varieties,
extension staff shall make occasional visit of the standing crops
of these varieties in their respective areas, and where ever needed

they would induce the concerned farmers to remove weeds and off plants,

A=4: FPARM LIBRARIES
There are 20 farm libraries established within the project area,
A farm library is a collection of booklets,leaflets,brochers,pamphlets
journals and other periodicals which are received mostly free of cost
from the publishers,Farm library is housed,at a convenient place like
viilage shop,SCARP tubewell,etc,vwhich ever is within easy reach of
the farmers, Efforts would be continued to equip these libraries with
more of free as well as priced literature during the year from the
following agencies:
i, Department of Agriculture,Punjab,
ii, University of Agriculture,Fa'isalabad.
iii, Co-operative Lepartment,
iv, Animal Husbandry Department,
v. Agricultural levelopment Bank of Pakistan.
vi, Private Firms like,PSO, Agmore,Jaffar Brothers,Ciba Geigy,etfc.

Regular additions of the following periodicals to these

libraries could continue,

i, Zarri Digest.
ii, Shaoor~i=Nau,
iii, Zaraat Nama,

iv, DPahi Razakar.



A=5: INTRODUCTION OF T PROVEL IMPLEMENTS

Four scts of improvcd implements,four tyactor drawn Rabi DPrills end
- one scraper,one dcep tiller,one disc plough,one disc harrow have already
been purchased, To popul-risc thesé eguipments,practical demonstrations
shz1ll be held in the demonstration plots, Such demonstrations will also
continuec =t thc farmer's getherings and regulax agricultural gchools, In
this comncction feasibility of holding farmcx's days/Field Days,which are

knovn to be very offective extension mcthed ,shall be cxplored,

A-6:PARMERS CONTACT SCHEME A

This extension technique has been modificd in ordexr to make it morxe
effcctige and useful,Under the modified version,cach Ficld Assistant will
select 30 farmecrs/deras in his crea and will contact five farmers on
altcrnative day.Thus each ficld assistent will contact 30 farmers in a
fortnight and 600 farmers shall be contacted by all the twenty TField
Assistants cach month.If thore werc other pressing engagcments, they could
even reduce the visit oncce cech manth,Bench mark survey of all the selec~
ted farmers will be conductecd at the timec of sclection to document the

levcl of adoption of improved farming technology by each farmer.

A=T7:MONTHLY CIRCULAR

The publication of a monthly circuler," Acen~e-Nau' would be continued
for distribution to the projcct cultivators.It would contain recommend at -
ions and othcr details on currecnt operations of agricultural interest,

Efforts would also bc madc to make this circular more popular.

A~8: SPECIAL SURVEY

The cxtension staff will nlso undertake crop cutting surveys
to ascertain the impact of 1ts own activities and that of other facilit~
jes provided by the project.Statistical technigque will be cuployecd for
the scl.ction of fields for yicld citimption,. Two marla plots will then

be harvested in each ficgld for all rajor Crops.

In order to estimatc the impact of extension activities,yicld

cstimation of crops like cotton, sugarcany, ricc,maizc, foddecr, whe at,

-:44:—


http:cultivators.It
http:month.If

berseem would be carried out. Eighty plots of each crop,spread all
over the project will be selected and harvested,This survey is being

conducted on regular basis since 1965,

PROCEDURE FOR SELECTION OF SAMPLING UNITS FOR YIELD
ESTIMATION SURVEY

Perennial,Non-perennial and Un-commanded Areas

In the “murabba btandi" areas of perennial and non-perennial
strata,the following procedure for selection of sample unit will be
adopted,

1. Collect outlet-wiSe area under crop i.c.cropped area during

the previous year,

2, Collect outlet-wise culturable area i.€,C.As

3, Compute ratio of cropped area to culturable area(per 1,000 )

4,Arrange the ratios in ascending oxder,

s
5 Make the freguecncy table?under:

. -
o™ * ™0 .-.-ona-'-.—.-'—.h.-.-.—.—'-.—.-.—.b.—.-'—.-.h.-.-.l-.'-

Cropping & ratios No,of outlets Cropped area % cropped
¢f outlels area

Less than 50 - - =

50~100 - - ~

100"150 - - ”~

150 and above - - -

- - - - ] - - - - v - - - - -
PR Ll Nt Tt Nt Read et Bt Bat et That Tha Bak Yat Yol ol Thal Teal Yok Sl Teak Nhat Nl Ba} et Bak et Taail T J

6, Dectermine the number of outlets to be selected according
to the percentage given under the column "% cropped area"
for each grouping ratio,the total number of sampling utits
already determined in the ratio of 2:1 for perennial and
non~-perennial strata.

T. Select outlets by simple random method for each group. An
outlet has a chance to be select more than oncse,

8, Conailt Chak Bandi Meps and select a square for each outlet
by random,

9, Select one killa(acre) number by random for each scelected
square.iove to thinext killa if the crop is not found there,

10, Harvest a plot of 163 'x33' according to the procedure laid
down by the Agriculture Department.
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Non-perennial and Un-commanded Areas

In the non-peremnisl and uncommanded areas where there is ne

Imurrabba bandi' the tollowing procedure will be adopted,

"1, Substitute tubewell in place of outlet in the above procedure,
2. Prepare a tree map of all fic1ds under the crop for each tube-
well by walking down stream md recording first the fields to
the right side and then to the left,
3, Select a field by random from such a tirce map fer a tubewell,
4, Harvest a plot o 164%33* from the selected field according

to the standard proceduro,
BwPLANT PROTECTION
B=1:ADOPTION OF OTHER THAN CHEMICAL CONTROL MEASURx:S

7The chemical method of cantrolling insect pests and diseases
is not only sure but quick, Still,according to an estimate 65% of
the pest incidence and disease infestations can be avoided by physical,
cultural and biological contxol methods,Many of these methods are
instance in case of cultural control measures nothing extra 1is
involved in carrying out proper ploughing,hoeing,irrigation,manuring,
removal of infested plants or parts thereof ,removing of weeds and
stubbles,and the adoption of "clean cultivation", Efforts would be

made to induce the farmers for timely execution of these operatimns,
B=2:CHEMICAL CONTROL

Efforts will be made to ensure adequate and regular supply of .
insecticides far use of the project farmers.In the field a gange type
arrengement will be made to tackle the pest problems effectivelye.

Pull cost of insecticides/pesticides will e recovered in advance before

spraying, Technical advice and equipment will be provided free of cost,

B=3 :DI1ONSTRATION OF PLANT PROTECTION MEASURES

To mako the farmers self reliant in carrying out the plant
protection operations,their training is very essential.The extension
staff wil) continue to bridge this gap by laying out demonstration

plots and by arranging talks and lectures in farmers gatherings and
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regular agricultural schools, The evenues of farm libraries would also

[y

be fully availed of for this purpose.

C=ANNUAL TARGETS

Activity Targets
1, Demonstration plots’ ‘ 160
2. Agri.school lecture. 150
3, Seed distribution 100( acres)
4, Cantacts with project farmers:
a)Officers contacts 600
b)Field Assictants ‘ 486d
5, Monthly circular 4 12
6, Yield estimetion survey:
a)Cotton 104
b)Rice 104
o) Sugarcane 104
d)Wheat 104
g)Fodder crrps 104
Te Plant protection . .
. a)Garden 500(acres)
b)Crop spraying 500(acres)
8, Eradication of weeds 2000(acres)
9, Removal of stubbles of cotton,rice
and sugarcane, 5000(acres)
10, Staff refresher courses ' 12
DwRESEARCH

Study No.1:Integrated Development Of Vatercourse Command Area At KN-93

The Watercourse has becn improved with the participation of
farmers, Cleaning and maintenance of farmers branches is in progress,
Basic data regarding crop varieties and inputs being uscd has been
collected,Crop water requirements on the basis of consumptive use
requiremenfs has been worked out,Irrigation advisory service has been
started to increase the cropping intensity to 150%, Dissemination %o
improve technology on pattern of T&V has been initiated to increase
the crop yield,The impact of integrated efforts will be evaluated on -

ennuel basis in terms of over all increase in productiocn,
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Study No,2: Package Application of T&V, Vater Management
And Soil Reclanation On Crop Yields,

Objectives:

* Mo ncasure the effect of three packages of oktension
technology for the improvenent of crop yield,

* To best utilizc these packagcs of technology alone and
in conbination and to compare which onc is appropriate
under project conditions,

'PLAN OF WORK

Adninistratively,the Mona Projcecct area is divided into four -
sections, cach headcd by a Jr, Agri.Officer Extension, Each Jr.Agri,
Officer has selected four watercourses in his area where these packw-

ages will be appliecd in thc following manner.

i.Treatnents = 4

a.Control

be T&V

c. T&V + Watcr Management

d,T&V + Vater Management + Soil Reclanation

ii,Replications = 4
iii, Total o.of watercourscs = 4X4=16

The trecatrents will bc randonly applicd to 1€ solected water-
courses, Disscrniination of improved tcchnology on the pattem of T&V
will include advice on crop production only, 5s a first step,basic
data regarding crop varictics,irrigation and agrononic practices, °
fertilizer dose,plant protection and crop yield is being collected,

Yater Managenment will cover watercourse improvenent/cleaning
end maintenance, plus advice on precision land leveclling and efficient
use of water.Reclaration part will also cover advice and motivation
on reclanation of salt affecctecd land,

To conpare the effectiveness of various packoges of technology
with the pre-progremne conditions the following data will be collccted
from each crop season during the study period,

i, Cropped arca,cropping pattem and cropping intensity,

ii, Crop varietics, FMo. of irrigations, fortilizer, plant
protection, and crop yiclds,

iii, Watercoursc conveyance losscs in improved and un~improved
watercourscs,
COMPLETION SCHEDULE

The study will be conploted in three yocars timc i.,e, July,
1982 to June,1985.



HYDROLOGY AND VATER MANAGIMENT

Pakistan has deficient water supplies for a fully productive
agriculture, Inadequate irrigation supply is one of the mein factorse
regponsible foxr low crop yield, Hormally a flow rate of one cusec is
being supplied to over 300 acres, which is totally insufficient for
peak daily requirements even if only half the land is put urid ex crops,
Measurements made during the past few years have shown that substantial
water supply can be obtained through improvement of over 89,000
watercour ses in the country, Average loss of 45% during conveyance
from Mogha to the field and 30% during field application indicates a
huge loss of this scarce resource, This gives an overall irrigation
efficiencies of about 38% from the watercourse head to the crop root
zone, It has been estimated that at the present level of irrigation
system management ,about 35 MAF of water is lost in watercourse
delivery and another 15 MAF is lost at the farm which further aggravatec
the problem of waterlogging and salinity. Although a colossal loss
yet it identified a huge potential for delivering more Water to the
fields,Previous work has shovn that supply of water to the farmers
fields can almost be doubled by improving the delivery efficiency of
farm channels and agricultural production can be increased manifold

by adopting improved land and water management technology.

Efforts are being made to prevent salinity and waterlogging in
the country, These efforts which are mostly curative in nature,are
being concentrated in recleziming the soils already gone waterlogged
and saline., For this purpose a large number of tubevells have been
installed which help in lowering the water~-table,But once the water
table hes been lowered,it should not be allowed to built up again,
if we want a permanent solution of this problem,This can be done

by improving oqur prevalent irrigation practices,

Mona Project which has been assigned the basic responsibility

of research for better use of available land and water resources,
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suecessfully developed solution of many problems facing irrigated
agricultuwe, These efforts need to be continued to further improve
the farm technology fo& increased crop production, Hydrology and
water management section plans to undertake the following studies
during thke year 1982-83, Some of thesc studies will be in conti-
nuation of previous research efforts for their logical conclusions
while new studies have been inc uded to tackle problems encountered
during rcsearch and investigations, The programme cOVers the followm

ing 6 studies:

1., Evaluation of various irrigation methods(Study No.1 of PC-I),

2, Re-use of drainage water for crop production(Study No.10
Of PC"I).

3, Feasibility study on integrated development of watercourse
commend area(Study Fo,11 of PC-I),

4, Use of Solar powcred micro pumps for irrigatioa(Study No.35
of PC-I),

5, Skimming multiple well point type tubewells(Study No.36 of
PC-I),

6, Low head jet -pump for improved ivrigation in SCARP Areas,
Study No, 37 of PC-I),

Study No.1: Evaluation Of Various Irrigation Methods

OBJECTIVE
# Determination of water application efficiencies under various
irrigation methods and feasibilities of their adoption under
local conditions,
BACKGROUND
Extensive research efforts made in the field of irrigation have
resulted in better understanding of water,soil and plant wvelationship,
generally termed as irrigation management. As such under and over-
irrigetion may impair the productivity of soil and consequently
the crop yields,the knowledge of watcr management at farm level
helps look for suitable irrigation methods,to suit the specific field
conditions, The common irrigation application methods are:

i, Flooding borders md check basins,thus wetting thd ground
surface,
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ii, Purrows and corrugsations,in which soil is wetted paxtly,
iii, Sprinkler application of water on the pattern of rainfall,

iv, Trickle/drip,whereby water is delivered only close to the
well~spaced plants at low pressure through on ooz~=out
mechanism(emitters),

v, Sub=surfacec irrigatio,in which water is made available
in root zone by sub~surface saturation,

The main purpose of irxigation is to replenish the soil moisture
in the root zene,To achieve the objective,any technique adopted to
apply a least possible amount of water required to bring the root zone
upto field capacity is considered most appropriate and effid ent
irrigation method,However,the applicability of various irrigetion
metrods is subjected to the specific field conditions,such as soil
texture and structure,available quantity of irrigation water,cultural
practices,technical know~how available,économic fcasibility and finan=-

cial capacity of the irrigator etc.

At prosent the command method of irrigation being practised
on the flat Indus Basin fields is by controlled flooding i,e,level
borders md check basins, The othexr known method is furrow irrigatim
which is mainly adopted for vegetable growing.In order to intxoduce
the other,irrigation methods,it is necessary to test and evaluate
these for the degree of cfficiency which can be achieved, This study
will also help to know the compesrative cost,technical know-how for
proper operation and recommcndations for any modifications if

required,foy their applicability under local conditions,

PLAN OF WORK

Tor evaluating irrigation methods,a number of experimcntal
locations will be selected within the project area.At each place,
provision will be made for practicing two or more methods at a time
undexr identical soil,topographic and other related specific condit-
ions,Data required to determine the relative water application ‘
efficiency and degree of uniform distribution is given as undexr:

i, Amount of water applicd at the time of irxigation,
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ii, Soil moisture requirement at the time of irrigation,
iii, Topography of the ground surface,

iv, Precise information about the advance and recession of
ponded irrigation water to determine the onportunity time
rcquired for the infiltration of the water appliced in the
borders of check basins,etc,

Ve Infiltration rate of the soils +to be irrigated,

- The above data will be utilized for developing the design criterin
of various systems,Moreover for economic ovaluation of each system
information about the instellation and operating cost will also be

collectca,
Study No,Z: Re-use Of Drainage Watcr For Crop Production

OBJECTIVE

* Degign of an appropriate system for re~use of drainage water
for irrigation purposes,

BACKGROUND

For an agricultural country like Pakistan,wherc precipitetion is
low,hardly any agricultural activity could have survived without
artificial application of irrigation water,In this part of the sub=-
continent,during the last one hundred years about 34 millions acres
of land has been brought under intensive irrigation by making availabl«
‘a fabulous irrigation canal nct work,Becausc of the introduction of
this new development,the artificial recharge to the agquifer acceler=

ated rising of water tablec,

The phenomenon of rising water table and increasing salinity
has become a major constraint in agricultural development,In oxrder
to combat the twin menace of waterlogging and salinity during the
last two decades,facility of vertical drainage by installing tubewells
has been provided over more than 3 million acres of land.However,
whexe the saline water has been pushed quite close to the surface ox
fresh ground water layer overlying the salinc water is too thin,the
tubewell drainage does not secm to be an attractive,suBéessful
and economical alternativc,It is thereforc,essential to look for othor
sub~gurface drainage options such as deep open drains and tile drain-

age system which can also be pnut into use handling the surface run-off,
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Many countries such as USA,Holland,CGermany,Egypt and Iraq have
.been using this form of horizontal drainage for a long time.,In
Pakistan there is also a dirc necd and wide scope for such drainage
In view of the large extent of the area which will require integrated
surface and sub=surface drainage eithsxr in the form of desp open
drains or buried tiles, it is proposed to take up the research
programme on pilot basis,This study is very essential as there
cxisté hardly any experience in this field and hence for application
and exccution of the mentioned horizental drainage it is an appropriat
~ time to search for basic information about the limits of the design
parzmeters,Similarly research efforts are also required for testing
differcnt design techniques based on certain assumptions,such as
steadj state or transient conditions, As almost all such design
procedures were devecloped under diffcrent set of conditions,the study
about their rclative applicability in this part of the world can be
considered,poerhaps,the most appropriate begimning, Moreover,as the
horizentalldrainage docs not have the problem of upward movement
of seline fresh water interface.The possibility can also be searched
out for the reuse of relative fresh water,skimmed from the top layer

of the aquifer,

PLAN OF WORK

For designing the horizontal sub-surface drainage system,the
primary informstion recuircd to fit in either in steady state or
transient formula,is ebout variables like drainage medium,drainage
coefficient,depth of soil layers,vertical and horizental permeability,
surface topography,drainable surplus,depth of water table,depth and

spacing between open dcep drains of the lineo stec,

Field data will bc collected pertaining to the sbove mentioned
variables,including ground water contour maps,topographic map,profile
of Tlew batterns,soil investigations,sub-soil exploration ground-water
investigation,irrigation prac’'..es and requirements etc,The informate
ion collected will bc utilized for designing the proper spacing and
dépth of drains,However to determine the applicability of various

design procedures,based on steady state and trasient conditions at
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gelected locations will be tested, Later arrangements will be made
for congtent monitoring of each design procedure adopted,lMoreover,
information about the quality of drained water will also be gathered
for its possible reuse/recirculation either alone or by mixing

with available caual supplies, In order to test the comparative
cost,applicability and desirability of different tile drainage
materials such as burnt clay,concrete and PVC are proposed to be

tr:l.ed .

This study was included in the annual research programme for
the year 1981-82 but could not be initiated due to the non~availabilit}
of funds,The study will be taken up during the current yeex,

Study No,3: Feasibility Study On Integreted Cevelopment of
Watercourse Command Area.

This study was included in the Annual Programme of year 1980-81
but becauss of non-availebility of funds, it could not be started as
scheduled,Curing the year 1981~8% the study was initiated and
improvement including lining and earthen renovation of various
optimum length of watercourse gystem was completed, This study will
be continued during the yeax 1982-83

OBJECTIVE

* To evaluate the quantitative impact of farm land,water and

crop menagement technology on crop production, '

PLAN OF WORK

In order to demonstrate the benefits which can accrue from
application of farm-land~water use teehnology on watercourse command
area having 400 to 600 acres will be selected in the project area.
Following multi-disciplinary activities will be applied to evaluate
their potential impact on crop production,

i, Improvement,including lining,earthen renovation and cleaning

end maintenance etc,of various optimum lengths of the weater=
course system on the technology developed in Mona,.



ii, Lend levelling and lend-re-shaping of the command area to
improve the application efficiencies and distribution of watex.

iii,Estimation of crop water requirements and their comparison
with present supplics to identify the shortages and surplusess

iv, Construction of storage tanks for storing surplus supplies
and installetion of fractionscl wells at suitable points to
meet the crop water deficiency.

v, Disscnination of improved tecclmology on the pattemn o g V!
system, :

vi, Establishment of dcmonstration plots(4-6 acres in size) at
head ,middle eznd tail to demonstrate the impact of improved
farm teclmology on crop production,

vii. Providing irrigation advisory service to the farmoxs,
viii, Demonstretion of soil reclam:tion,technology to the farmers
and inducing its application,
Study No,4: Use Of Solar Powered Micro Pumps For Irrigation

OBJECTIVE

* To test and eveluate the fensibility of solar powered
micro~pumps for low lift ixrigation in Pakistan,

BACKGROUID

The uncommanded patches of lznd within watercourse commend areas
shollow wells,useable qizlity of water flowing in the surface drains
and flood channels all offer an excellent opportupity for the
application of low 1lift irrigation, The traditional way of lifting
the watcxr has been_"Jhnlars" ard persian wheels driven by animal
power,The other conventionol means for lifting the water are tubewells,
The first alternative being tedious,time comsuming and uneconomical,
has bccome almost obsolete,The second option,in the light of energy
orisis end price hike has gone out of finsncial reach of the small
fermers,Viith the nature of tecchnology presently available few small
farmers have been able to invest profitably in private tubewells and
benefit from vdst ground watcr resources,However,the reccent development:
about the use of solar encrgey for running the low 1ift micro-
punps present an attractive altemative for small farmers, Moreover,

considoring the clear weather during critical period (when short



irrigation supplies occur) the use of solar powered pumps cen play

important role for the uplift of the majority of agricultural community.

PLAN OF ViORK

The testing of solar low lift micro=-pumps is only possible
at locations where water is at shallow depth and of good quelity.
Thesc devices are designed for a 1ift of 6 to 12 ft. and their
capacity ranges from 3,5 to 10,5 acre inches per week, As the dis=
charge varies from 0,04 to 0,12 cusecs, it seems necessary to cons-
truct storage tenks for collection at least week~long discharge of
the solar pumps. Later on,to achieve a required working head o
irrigation water over the field storage tank can be opcrated to

divert water at required flow rete for an efficient field appliceation.

It is. proposed to install five sun pump's of SL~-I type at
suitable locations in the project area.Two of the pumps will be
deployed to lift watexr fyom drains for re~use for irrigation purposes,
The remsining three pumps will be used to skim fresh water from
shallow wells in skimming well experiments being carried out around
Sekesuar v.1llage,in the project area. The proposed study vould p;ovide
besis for anslysis of the field efficiency and practical utility
of pumps for low 1lift irrigation on larce scale,both in private

and public sector.

This study was included in the annual resecarch programme of
the year 1981~82,The study could not be initiated becsusec the solar
powered micro pumps could not be arranged from the local agenciess
The Agricultural Pevelopment Bank is dealing with Solar pumps who
has been contacted recently in this regard.The Solax micro powexred
pumps as and when arranged through the Agri.Development Bank will
be installed and tested under this study in the Project area during
the year 1982-83.



Study No,5: Skimming Multiple Well Point Type Tubewells

OBJECTIVES

* To develop type and depth of tubewells end test of pumping
which will produce the meximum discharge of good quality
water at the least cost,for various aquifer properties and
fresh water thickness,

* To test the feasibility of multiple well point arrangement
Tor skimming the top of this layer of fresh water,overlying
the saline water in the aquifer,

BACKGROUNT
The SCARP programmc,which wgs initiated with the objective to

lower the water table and to increase the irrigation supplies has
been found quite effective in the areas where'the Tfresh water layer
(overlying the saline wzter) in the aquifcr is at least 500 feet
thick, However,in areas wherc the thickness of fresh water layer
was between 200 #nd 500 ft., the guality of pumped water has been
deteriorating as due to continuous pumping more of the saline

watcr is moving up into the vicinlity of the pump.In such arecas many

tubewells have been closed to avoid damage to crops and land,

In areas where the thickness of the fresh water layer is less
than 200 ft,the water produced by the common size of tubewell is often
saline, In such areas either the SCARP programme has not been started
or the instslled tubewells have not been helpful in sugmenting the
irrigetion supplies.,

Livited studies carried out at Mona Project have shown that
in such area(fresh water layer less than 200 ft,thick), good irrigation
water can be extracted without disturbing the salty water with
properly docsigned shallow,low discharged skimming wells, Only two
types of skimming tubewells namely (i) Multistrainer tubewsll and
(ii) compound tubewells werec tested at the Project.Both these
experimenis,although not very conclusive,have provided useful
information which can form basis to plan future experimentation and
development of skimming wells which have great potential fox areas
with thinner layer of fresh water (50-200 ft), There is,therefore,

a definite need to continue further investigations on skimming wells
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to determine the missing links aﬁd limits of parameters to ensure

the ir successful operstion,

PLAN OF V/ORK

Thé plan of work involves two types of experiments to achicve
the zbove objectives.Each experiment will be carried out at lezst
at thrce different locatiams in the projcet srecas for meaningful

conclusions,

EXperiment No, 1

The quality of skimmed watcr depends upon the penetration of
tubewell straniner into thc weter bearing formation of a given
quality,rate of pumping and timc for which it is operatcd.This
experiment hes,thercforec,been plenned to determine the optimum
penetration of tubewell strsinexr to skimm water of given quality

during a known pumping period,

In order to check both these paramcters related to the pone-
tration of strainers in water bearing formetion and operating
time ,it is suggested to secarch a site which has a saline ground
watcr of a given quality lying at a depth say 100 feet, Let the
quality at this depth be 1000 ppm with salinity increasing with
de pth,

A tubewell will Le installed with strainer starting about
5 feot below weter table and ending at the ssline water intorface,
It will be so arranged that any length of strainer can be cut
off by fixing two iron plalc¢s with rubber insertion as shown in
Pige1, It will be forced to any dcsired depth in the strasinsx,
Supposing it is fixed cutting off 75% end 50% and 25% length
of strainer,the tubewell st each setting will be operated conti-
nuously for severzl days.The output depression head and the water
quality will be observed continuously,The studies will indicate
the safc length of penetration of the strainer and continuous

pumping time period,after which the quality changes,
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The installetion of two tubewell under this study has been
completed during the yéar 1980~82 and will be réplicoted at two
more sites during 1982-~83, For site selection the test drilling
hes been carried out eznd bench mark data collccted for installation

of zbove mentioned tubewell,

Experiment No,2
This eXxperiment involves the use of well points instcad of

relatively longer straincr(s) for skimming fresh watcr, The tentative

arzrangen.nt is shown in PFig,%.

The well point arrangem-.nt appears suitable for skimming maXimum
fresh water from relatively thin layers without distur ing the
wdorlying selty water,

Undexr this study installotion of multi-strainer tubewells have
been completed zt tubowcll SHP-Z6,SHP-Z0,lIN~116 and Ground Water
lianagement Site-II, fhe tubewell installed at SHP-26 comprises five
well points cach 31 ft. deep,having 16 feet blind pipc and 16!
of strainer,while installations at tubewell SHP-Z0,MK~116 and GVMR
Site~II include 16' blind pipc and 3' strziner at each site,This
study will continue during next year to find the effect of pumping

watcr on the position of interfacc with these pumping zrrengecments,
Study :.046: Iow Head Jet Pump For Improved Irrigation In SCARP Areas,

OBJECTIVES

* To determine the optimum design paramcters for efficicnt
working of low head jet pump,

* Mo test the use of different materials for fabricating
various elements of the jet pump.

* To test the performence of low head jet pump undexr differcnt
conditions,such g3 thc case where tubewell water is bifurceted
to supplement the supplies of two separate wetercourses,

BACKGROUND

Submergence of canal outlets is a common problem in SCARP arcas,
A number of reasons,such as choking of watercourse duc to accumulation
of 5ilt and growth of vegetmtion,back effect of tubewell water,the

practice of forced irrigation of uncommanded area,etc,ere responsible
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for this state of affairs, The problem is obviously more secvere in
SCARP areas where due to rise‘of water level in the watercourse,with
the addition of tubewcll weter,the outlet no.more remains modulaxr
and thus fails to draw the location canal supply. The problcm was
indentified during research at Mona Projcct where it was found that
in some casecs the submergence was so severe that farmers were oven
losing a part of their tubcwell water which was going back into the
distributory, The submergencc problem does not only cause reduction
in the authorized canal supply but the gquality of the mixed water
(oensl+tubswell) is also affected,

Having identified the problem,efforts were mede at HMona project
to dovelop methods to eliminate the mogha submergence so as to ensure
authorised canal supply and maintain the desired quality of miXed
water, In the begining it was assumed that the process of walorcourse
improvement will help eliminate the problém.Howevor,it was found
that although watcrcourse improvement hclps reduce the submergence to
some cxtent,the problem could not be eliminated entirely,Lfforts were
therefore,direct?go find out ways snd means to achieve efficient
mixing of tubewell end canel water tec eliminzte the back water effect
of the combined flow which causes submcrgence of the mogha, After
a number of trisls a device named "Low Head Jet Pump" was succossfully
developcd and tested to overcome the problem,In this devizce tho
energy available in the form of hydraulic head et the tubswell is
utilized to 1ift water in the wetercourse which eliminates submergence
of outlet and also helps to irrigate higher fields,This device has
been successfully installed on éix projcct tubewells where outlet
submergence has been eliminated znd authorized canal supply restored
to the farmers for the first time since the installation of the
tubewslls,

PLAN OF WORK
As the ™Low Heed Jet Pump" deoscribed above,has the potential
for an immedinte and wider application on SCARP tubewslle,further

résearch is essential to determine¢ its design parameters,improve
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upon its design to make it more cfficient and to make it cost~
aeffective by using chesper material for jts construction,Thirs study
was included in the programme for 1980-82,but only 6 out of 10 proposed
jet pumps could be instzlled due to paucity of funds, It is,thsrefore,
proposed to continue the installation of the device on project tube-
wells during the current year to test its working under diffexrent

conditims and to determine the following:

1,0ptimum Design,Paremetors:

a. To determinc the optimum location of the Jetting nozzle
from thc down=-stream throat of the suctiom pipe,For this
purpose threce settings of nozzle at 3,6 and 9 inches
will be tested.,ffforts will also be madec to develop some
techniques for an adjustable arrangement to furthex

optimise its sctting through fractional distance,

b, Optimum lcngth,dizmeters of both ends and shapes of

cdges ctc of thc nozzle will be determined,

c. Different lengths of suction pipe,mixing chember diffuser
suction will be tested,Possible effect on performance
of the device with an without diffuser pipe will also be
tested.

2, Fabrication katerials:

a. At presont only re-inforced concrete is being used for
fabrication of suction,mixing and diffuser sections,
However,to further reduce the cost,the usc of low cost
arrangements will bes tried,

b. So far stesl has becen used for the construction of
jetting nozzle, Since steel is very costly,it is
proposed to test concrete,PVC and fiber glass nozzles

and compsro their costs and performance,
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3, The use of low head jet pump on tubewells whose wrcter is
bifurcated to augment the supplies of two differcnt watoxrcour=
gses will be tested.In such ‘ gse8 the problem is little
complicated, It is proposce +hat first the evailablc encrgy
of thc tubewell weter will be utilized to 1ift thc canal
supply of two outlets :nd thon the mixed water will be divided
propor tionately through a spceially designed diversion
structure., This sriangement will be tried when the two outlets
are submerged or when only onc of them is submerged,This study
will be continucd during the year 1982-83, It is proposed to
install Low Head Jet Pump on all the sites in the Project

Arca where the outlets are submerged,
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ST ATISTICS

The statistics scction is responsible to prepare plans and
designs for various studies being conducted by Agronomy,Soil Reclamat~

jon and Wator Management Sectlons,

The samples will be dxawn fry various surveys by using sampling
techniques, The Bsection will help all the disciplines to draw meaning-
ful result from the rescarch data. All the rosults will be =nalysecd,
interpreted snd presented in form of graphs,charts and djagrams to
make the comparison more comprchensive and revealing the results at
a glance,Mathema-ical mods1ls will be established to show input=output
rclationships, The regression techniques will be used to find out the

trend of various results obtaincd from various rescarch studies,

Programming is another important assignment of this scction.The
res.arch programme conductcd at project generates quite 2 lot of data.
The scetion will code the data end thon frame the programme for

computer analysis,
DATA COLLECTION

Statistics about thc sree under 2ll crops by outlets and tubewells
are collected, These will be consolidatced by commend of pereénnial,
non-percnnial canals and uncommanded arcas at project lsvcls, Cropping
intensitics are worked out for Kharif,Rabi season for each yeax.The
acreage statistics ie ugsed to sslect the sample for crop cutting
survcy of major crops.

CROP CUTTING SURVEY

The crop cutting survey will b8 conducted in collaboration with
Extension Section,The survey is carried out regularly each scason to

monitor trends of major crop yields.

Multistage stratificd random sempling procedure will be adopted
for the selcction of sample £iclds, The project area has permenent
featurc of being aivided into thrcc distinct irrigation rcgions 1,64,
pcrennial,non-peronnial and wncommanded, This division sexves as

stratification, From each commend,outlets will be selected on the
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basis of probrbility proportioncte to the arca under crop in the
previous scasoh, From cach sclected tubewell or watcrcourse,sguare

and then field vwill bec sclected at random,

CROP PRODUCTION ANL GROSS VALUE OF PRODRUCTION

On the basis of crop yield obtained from crop cutting suivey
of major crops,agricultural production of the projcct will be
worked out for thc current yeax,Gross value of production based on

the harvest prices will be worked out for annual report,

Tn addition to the ab wve engagements,this section intends to

undertake a new 3tudy cxplained below:

Study No,1: Data Bank

OBJECTIVE

* Do consolidaté and preserve research data in original

form for future usc and refcrence,

BACKGROUND

A1l research sections of the projcct provide dota to statistics
gection for anzlysis,After stiatistical analysis,nostly summcry tables
and rosults derived are given in the report,But originzl information
which is a valuable assct is not prcserved properly.Statistics Scction
hes made a programme to establish a data bank, A1l rescerch data will
be cmsolidated and a report will be issucd each year.This repor¥

will provide information to a1l research workers for future use,

PLAN OF WORK
Fach section involved in rcsearch activities will be asked to
provide upto date rescarch information to statistics section, This

vogearch data will be properly organized md compiled into a report.
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TUBEWELL OPERATION

Mona Rcclamation Experimentel Pro ject is responsible for
Opcration and Meintenance of 290 tubcwells,located in Mona Unit
of SCA4RP-II(120), Shahpur SCAR? Unit-I(161) and Seline Zone (9).
on bchalf of the Irrigation end Power Departmcnt,Governmcnt of
Punjab, This responsibility has beeén assigncd as a special caseé to
faoilitatc execution of rescarch at projcct. These tubewclls are
operated to lower the water table and to provide supplemental 1lrri-
gation supplies for raising crop production and roclamation of salt
affected soils,In addition to mcoting the irrigation rcquirements
of roscarch studies,these tubevclls will continuc to be menaged
to achicve the following:

i, Compilation of complete vecord of the tubewell operations

indicrting hours lost duwe to different faults,
1i, Distribut ion of watcr supplies.

i1ii, Observation of sub soil water levels and draw~down of
gselectcd tubcwells at regulax intervals,

iv, Major and minor rcpairs of pumps and motors and replacement
of defective pumps,

ve Treatment of deteriorated wells,

vi, Study the causes of corrosion and incrustation to find their
remcdi€s.

vii, Investigate methods to improve the opecration of tubewells,

~367 2


http:soils.In

CHAPTER~III
WATER MANAGHIENT RESEARCH

This chapter deals with the recscarch programme approved under
a separate PC-I, The primery eobjective of this research is to
develop techniques for cfficiont conveyance and utilization of watex
for raising agriculture production under varying project conditions,
Specifically the scheme objcctives are:

¥ Development and testing of various materials for waternourse

rchabilitation and the feasibility of their adoption in Pazkistan

* To measure and analyse thec sffects of improved water menagemcnt
. practiccs on irrigation cfficiencies, crop production,labour

use and socio-~economics factors,

* To moasure the seepagc and other losses from existing and

improved watercourse systems,

* To develop,test and analyse procedures of watercoursec system

operation which will result 'in optimum use of water,

Research is proposed to be continued on 23 studies, 17 on~going and
8ix new,One study under the head Viater,Soil and Crop lienagement and
two studies under Extension Of Vater and Crop Management wexre complete:
during the year 1981-82,5Subject-wise diatribution of these studies
is given as under:

Discipline No, of studies
— On=-going New Total
Wetercourse improvemmt and management 4 3 7
Watexr,soil and crop management 5 1 6
Extension of water and crop management 3 - 3
Economics of water and crop management 1 2 3
Ground water management 2 - 2
Tubewell opcration,mainte..ance and mansgement 2 e 2

17 6 23
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Intire cost of this PC~I is being financed by US-AID, Curing
the initisl two ycars of this PC=I, advisory services were also
provided by US-AID for execution of work ¢a proper lineos,lue te
termination of agreement bcetween CSU and US-AID towards the middle
of 1979, the edvisors left thc country and the gap could not be
fi1lled so far which causcd some problems in the executim of
rescerch in the fiecld of ground water management, Subjcct-=wise
detail of rescarch plans alongwith the schedule & completion axe

given in the following pages.



WATERCOURSE IMPROVEMENT AND MANAGEMENT

Despite the fact that Pakistan has one of the Vorld's largest
irrigation systewm its yields rank among the Vorld's lowest, The causes
are, no doub¥,numerous and include social,economic agronomic and
engineering constraints.However ,recent research implies that one of

the contributing causes is the water less from watercourses,

Mona Reclamation Experimental Project has initiated a watercourse
improvement research programme to reduce the water losses and to
increase the delivery efficiencies, The work done so fax has‘indicated
that watercourse delivery losses could be substantially reduced depen~
ding upon the type of improvement applied,For example the construction
of Line Channels' presents one obvious aglternative,but costs involved
are high, To develop new and economical techniques for watercourse
improvement and 'On Famrn Water Management ' the following studles are

proposed for the year 1981=-82,

Study No.,1: Testing And Evaluation 0f Improvement Techniques

CBJECTIVE

To continue testing and evaluation of various watercourse
improvement techniques so as to refine them and establish their useful
1ife and tc develop new concepts more suited to conditioms and resour~

ces of the farming community.

PLAN OF WORK

Studies are in progress on the effectiveness and cost of various
low cost channel linings,installation of impervious cores in the banks
and earthen improvement of watercourse.These studies will be continued
and extended to include chemical soil sealants for seepage reduction,
Chennel sections treated with above techniques will be evaluated far
loss rates,durability,succeptability to animal damage,erodability,
resistance to cleaning damsge and cost benefit ratio etc,luring the
year 4=5 watercourses will be lined/improved by using some of the

following techniques and their costs and performance evaluated,
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i, The brick masonry lining by incorporating the concept of
"Broad bed watercourse" where possible,in reotengulay and
trapezoidal design with following bec treatment:

a) Brick masonny
b) Concrete lining
¢) No,lining
i1i, Concrete lining in bed and on slope in trapezoidal section.
iii, Precest lining with different sizes of R.C.C. slab,semi=
circular clay pipe etc,
jv, Impervious cores purried in benks of the watercourse.
v, Polythlene sheet lining.
vi. Lining with P.V,C, sheets.
vii, Lining with cement gand plaster end chicken wire.
viii, Lining o¥ watercourse with 9" thick mud masonry plastered

vith 1:3 C. M,

Phe lining will be applied mostly to the main watercourse or to
brenches in sandy soil using optimum length of lining scheme where
the cost of lining is compared to the value of water saved, The
authorized branches will be improved through earthen reconstruction
while the farmer's branches will Dbe improved using the technique of
" Heavy Cleaning and Maintenance", Effect will be mede to improve
the entire system of the selected watercourse by rationally combining
the various improvement altematives described above,instead of

confining to the improvement procCess to the main watercourse onlys
study No,2: Improved Struc tures Lesign

OBJLCTI VE
To develop leak=proof ,durable ecaomical,light and easy handling

jrrigation control structure.

PLAN OF WORK

The design of check and turn out structures is an importent
component of watercourse improvement research.%hile good progress
was made in designing leak proof nskkas in the last two yeavs,there
gtill exists sufficien® scope for improvement as the nakkas 1lids
tend tocheck during handling. In addition,nakkas 1ids are freguently

diffioult to place and remove,
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Research will be continued to develop,economical, light durable
and more leak-resistant and easy handling struc tures, For check
structures main consideration will be given %o avoid head-losss
Design improvement will also be extended to culverts,buffalo baths,

drop structures etc,
Study No,3: Monitoring Of Improved Watercourses

OBJECTIVE
To determine the changes in loss rates and designed cross

sectios as a function ol time,

PLAN OF WORK

Presently little information is available about the duration
and benefits attributed to the watercourse improvement, Therefozre,
monitoring of selected improved watercourse will be done once a year
to determine the clanges in the loss rates and designed cross=
sections as a function of time,Comparison will also be made between
the improved watercourses which have an organized cleaning and
maintensnce programme and those wit hout such programme.The gethered
infoymetion will be presented in the form of a technical report at

the end of the year.
Study No,4: Equipment Pevelopment

OBJECTIVE
To develop equipment requir&l fox water management and agricul=

tural farm machinery for small farmers,

PLAN OF WORK
Farm machinery,suited to small farmexs like bullocks drawn
harvestor,thresher etc,will be developed under this study during

the current yesr.

Design of equipment like ditches,cut throat flume far é easy
installation will be done,Instellation of flumes in flowing channel
is always diffiailt and time consuming job.Some attachments are
proposed to be developed to allow rapid installation,levelling &and
changing flume elevaiion to alter the degree of submergence, Flumes
with minimum head loss will also be developed for use in flate water

courses,
=Tl em



Study No,5: Surface Drainage

OBJECTI VE

puring the mongoon season excess water commonly damages Crops
and reduces yields of Kharif crops because of lack of surface drainage.
Crop damage increases during years of heavy vains and such drainage
has besn specially observed in case of cotton,maize and kharif foddery

in the Mma Project Area.

Research work is proposed to be conducted on a 12 acres farmer's
1and in the project area.,The watercourses w. 11 be designed to use
them for conveyance of water to the fields and drains to remove the
excessive water if requirede.

Study No.6: Calibration Of Irrigation Control Structures/Measurement
Poevices,
OBJECIIVE
The hydraulic calibration tank will be usecd to achlieve the

following:

i, The volument ric calibration of water measuring devices

such as flumes,flow meters,weirs,orifices etc.

ii, Measurement of friction head loss and flow characteristic

through culverts,checks and outlet structures and comstructed

channels of all types.

PLAN OF VORK
_ Accurate measurement of flowing irrigation water in watercourses
is essentinl to document conveyance losses end to prepared cropping
plens and irrigation schedules for its efficient utilization. The
hydraulic tank constructed at the project will be used to calibrate
various types of structures and water measuring devices.
study No,7: Development Of Nam~-conventional Energy Resources Fox
Rural Areas.

OBJLCTIVE

To improve design and carry out research on Bio-gas plant for
evolving,efficient,durable economical and reliable unit for common use

in the rural area of Mona Project,



PLAN OF WORK

Bio~gas has been heavily promoted throughout 1970s es & mgjox
break through in energy and food producing technology in the Asian~
pacific region. The main stimulus for this thinking was the Chinese
bio=gas programme,which is,by any standard impressive.By 1979
there were reported %o pe 7 million bio-gas digesters in Chine with
a target of 20 million by 1985,

Fnergy needs of the rurel areas of Pgk istan are being met by
non-commerciel energy resources like animal dung,wood,charcoal,
farm waste end to some extend by Kexosene o0il, The burning of anigal
dung which if added to the soil would increase the productivity of
the farm considerably,is a notionel loss.It has been estimated that
mere than 25% animal dung is wasted by brning for cooking meals etc.
jn irrigeted areas whereas in rainfed areas almost 50% animel dung
igs burnt and wasted.In areas where fire wood is burnt for fuel,the
percentage of erosion is increasing at a Very high rate due to
decreascd afforesitation end consequently removal of top soil mnd

decreased crop yield,

Bio=gas is a combustible gas evolved from organic mat ter like
animal dung,chicken dropping,animal and farm waste,green grasses,and
fallen leaves by fermentation. The main component of Bio-gas(Gober Gai
is mcthene (CH4) which is about 60~70% the other contents being
carbon dioxide (002) alongwit h traces of Hydrogen Sulphide(HSz),
Nitrogen ( N ), Hydrogen (Hz) and Carbon Monoxide (CO ). Bio-gas
can be used for burning,lighting,poultry hatching and running

engines eto.

This study will help in saving valuable foreign exchange of

the nation which is utilized for the import of 0oil, During the
process of anaerobic digestion oY fermentation, the bacteria become
more sctive and the quality of fermented slurry is improved by
adding three times the quantity of Nitrogen in the animal dung,
Thus, the quality of manure coming fhrough the outlet of t he plant
ig improvcd three times of ordinery form yard manure. The Bio-ges
plant ,if properly maintained remszins in good serviceable condition
for a long period whereas the recurring expenses on the plant are

almost negligible,
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It ig proposed to construct bio-gas plants with different
design parameter in the projcct area during the year 198%=83,
Research activities will be focused to find new materials for
providing reliable supply of viogas, Presently the animal waste 1is
being utilized for the production of bio-gas. Some recent developments
in this field have indicated that few watcr plants may be used as a
gubstitute of enimal waste for producing sufficient amount of gas
for domestic use.The othox aspects of this teclnology which need to be
tested in the establishment of fish ponds,fed from slurry produced
fyom the biogas plant., A report on fiﬁal recommended design alongwith
its evaluation will be prepared end distributed for its adopticn on

larger scale,The drawing of the Bio-gas plant is given in Fige 3o
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WATER,SOIL AND CROP MANAGEMENT

Current levels of agricultural production in the Indus Basin
Plain are low as compared to the production potential, This points to
the need for the jdentificotion of major constraints responsitle for
the current state of offairs and a programme ol continuous research
to find their solutions under varying conditions.The approach
followed at the project is to jdentify the constraints in consulted~
ion with the farmers so that the solutions sought are epplicable
under local cmditions and are acceptable to the farmérs.Improvement
of watercourses has given the farmers a positive experience in
cooperation with technisians and hes given the technicians the
sssentiul credibility with the faymers.It is proposed to use this
credibility to establish the type of partnership in research between
the farmers and the techniciens, The purpose of this partnexship
would be to obtain giidelines for adapting technology to the resources
of the farmers and gaiﬁing his acceptance and to serve as a prototype
of the rslationship that con be formed between the techniciens eand
the farmers in other situations where the technicians have geined the

confidence of the farmers,

In the 1light of these guidelines,this programme has been

prepared which will cover six studies,five on-going and one newv.

study No.,1: Lend ind VWater Use Capability ClaSSification(S&R)

OBJLCTIVE

There is a growing need to classify our goils according to their
capability to produoe.more end zlso to list crop varieties and crop
gpecices suitable for differcnt types of land and water,Suitability
of a crop in an area depends very much on soil type,irrigstion water
quality,climatc,drainage conditions,salinity/sodicity,insect pests,
economic returns etc, piffercnt crops respond dgiffercntly to these
conditions, For example,some crops can flourish better under sasline

end waterlogged conditions than othexrs.
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Tn oxrder to make the cfficient use of land and water XGSOUXCES,
it is essential that choice of crops should be made on the besis of
lend capebility and water quality. The objectives of this gexperiment
are: '

* To preparc 1md end weter use capability classificetion
gcheme snd list crop yarieties and species suitable for
a particular 1and capability class for sustained irrigated
agriculture,to demonstrate suitability of various crops
keeping in view the land cepability and water guality
ndaptabilitye.

METHODOLOGY

One farm of 3~4 hectares size hu/e been selected in the Project
Aren, Farm has been surveyed and 1land capability classificetion map
is being prepared to determine suitable cropping pattern both for
rabi and kharif crop season, Presently,rice and kallar grass is being
grown gince July,1980. This will be followed by wheat =md alfalfa crops.
This is being done to utilize thc excess yain water and canal supply
for effective application.The farmers are being convinced to grow

these CYoPSe

The soil samples fxom 0~ 30, 30-60,60-90 .md 90-120cm,depths are
being collected for ECe and SAR analysis.Rainfall and crop yield data

will also be collscted for experiment evaluation.

TREND OF RESULLS
1-kallex grass was successfully grown where ICe and SAR of
g0il wes 27.0 and 80.5 respectively but rice crop failed und ex

condi tions where ECe and SAR of soil were 4,0 and 19,0 resSpeCctivelye
COMPLETION SCHEDULE

The study started in kharif 1980 and 1B 1ikely to be completed
during 1983-84.,

Study No,2: Stend Establisbma.t On Salt Affected Soils( S&R)
OBJFCTIVE

pifferent crops respond'differently to soil salinity at
various growth stages. In gencral,the plants are morc sensitive to
galinity at early growth stages, Soil salinity 1is one of the limiting

factors for poor Crop stand and the resultant low yield of cxops in
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Pakistan, If the salt concentration is minimized st early growth
steges cither by frequent irrigations or by adoption of various

plenting practices,the crop yiclds cen be improved considerably, .

The ohjective of the cXperiment is:

*To evaluate diffcrent planting practices on salt affected
soils to establish proper crop stand,

PROCEDURE
The experiment is being carricd out on moderately saline soil,
The soil was first leeched with water to bring the ECe of 0~30cm
soil between 8 to 16 mmhos/cm, Ono hcctare of medium textured soil
was selected for this purposc.The following treatments are being

tested,

Planting practices 3 i,Flat sowing
ii.,louble row bed,

iii,.Sloping bed,

Crop 1 Cotton
Replicestions . 3
Totel No,of plots =3x1x3=9

Plonting practices arc laid out in the fieclds with the help of
appropriate ridging implemcnt s, Soil samples were collected at tho.
 beginning of the experiment from 0~30,30~60,end 60~-90cm depths and
analysed for ECc,SAR eand soil toxture.Subscquent soil sampling are
done at various growth stages of the crop to observe arce of salt
accumulation on various beds and the effect of high salt concentration

in plent germination,vegetative growth end yield,

TREND OF RESUITS
Cotton growth on slopping beds geve higher yield as compared

to other treatments,

CQMPLETION SCHEDULE
The experiment is in progress since Kharif 1981 and study
will be completed during 19133-84,



Study No, 3:Use Of Saline Groundwater For Roclamation Of Saline
Sodic Soils(S&R).
OBJECTIVE
In SCARP areas groundwster is becing ptunped on a largé scale to
lower Water table and to augment the existing inadequate surface

supplies for increasing crop production,

The disposal of saline water pumped in SCARPs poses a serious
problem, The saline water needs to be disposed off either into rivers
or into natural depressions through a well designed drainage system,
Phis would require heavy investment, There js an other way to utilize
paline water,for initial reclometion of medium to highly seline sodic
s0ils beceuse this water cen flocculate soil particles,improve soil
structure,and thus increase permeability of the soil which is the
limiting factor for their reclamation, The purpose of this experiment
is to study the possibility of using galine groundwater for the

reclamation of saline sodic soil.

e

PROCELURE

Two hectare of saline-sodic soil(ECe greater than 8,0 mm/cm and
SAR greater than 30 have been gelccted undex the command ‘of the
tubewclls installed under groundwater menagemsnt research programme.
As a first step,thec land was propcrly levelled and lcached with saline
groundwater from the experimentz1l tubewell.The leaching is being
carried out by applying frequent heavy irrigations,In between irrige~
{ions the land is =allowed to dry upto field capacity. The leaching
with groundwater will continuc till the soil reached near equilibrium
with the irrigation water i,c. thexe is no more approciable reduction
in ECe and SAR of the soil.

The following crop rotations are being tried;
1.5imple leaching-kallar grass.
2.Rice-alfalfa,

Two hectare fielid has been divided into two equal halves.One -half
of the plot will be undex rice and the other half under kallexr grass.
Initial soil samples were taken from 0~15,15=30, 30~ 60 , 60=90 and
90-120cm, depths before the start of the experiment end analysed for

-:80¢~


http:irrigations.In

ECe,SAR, 8011 texture, Subsequent soil sampling will pve done aftexr

the harvest of each crop.

Phe evaluation of results will be made on the basis of soil,

and crop data by applying different statistical techniques,

TREND OF RESULTS

*ikallar grass flourished well on a galine sodic soil with the
application 7 seline ground-watexr but rice failed completely.

*¥As a preliminary,an infiltrometer study was carried out using
0,6,12,18,24,30 and 36 acre inches tutewell water for recla-
mation purposes. The results obtained are:

The pH of thc soil droppecd from 8.5 to 8,0,8,6 to 8,1
and 8,7 to 8,1 at site 1,8 and 3 rgspectively with 30
gore inches of watcr applied,

*The ECe of soil decrcascd significently with 6 acre inches
of water application as coppared to contxol, ECe of soil
deoreased from 60 to 8,66 to 6 and 75 to 5 at site 1,2 end 3,
respectively, .

#SAR of soil decreased significantly with increase in depth of

water, :
CCMPLETION SCHEDULE

The experiment is in progress since kherif 1979 end will be
completed during 1982-83.
Study No,4: Methods Of Using Gypsum To Optimize Crop Production From

Sodic Irrigation Vater(S&R).

T IECTIVE B

Ficld investigations in lionz Project arca hzve shown that the
irrigation water quality remnins questionable even aftex mixing with
oanal water,Hnider et,al.1972 and Bashir et.al, 1979 found that high
godium waters can bhe improved by gypstm application sufficient to
bring the sodium levels of tubewell waters within safe limits for
Agricultural use,but in.formation on field scale is inadeguate to
demonstrate and popularise the commorciel use of gypsum stone,The
objectives of this study are:

¥ Do evalunte the improvement in tubeviell water qugl ity by

gypsum application end its effect on soil properties -and crop
yields,

* To work our its cost benefit ratio.
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Treatments
ge Gypsum application and weter 3 i,Pure tubewsll water .

ii,Tubewell water through
gypsum bed.

iii, Gypsum applicetion to soil
oa water quality basis,

be Crop rotation 1 (Vheat=rice)
¢« Repli:ations 3
Total Nosof plots A - =3x1%3=9

Tubswell MN-72: Tubewell wetcr with SAR 12 and salinity 800 ppm
is being passed through gypsum-stones to reduce
SAR to T.

Ngto: It is pointed out that in one of the control plots,first
grede gypsum @ 100% GR of water was applicd to compare it
with powdered gypsum for economical reasons,

The soil samples were collccted from 0-15,15-30,30-60 and 60~-90cm
depths for ECe,SAR,CEC,ESP ond textural anelysis,First wheat cxop
wag grown in rabi 1979-80 end Rice during 1981,Pure tubewell watex
48 used for irrigation.Subsequent soil sampling is done after cech
crop to monitor changes in soil properties,Data on crop yield,soil

infiltration is also collcctcd for experimen” evaluation,

TREND OF RESULTS

Collected data indicate thé decrensing trend in the infiltration
yate of soil in control plots as compared with gypsum treated riots,
Maximum yield of rice and wheat(grain) was obteined in plots where

tubewell water through gypsum bed was applied,

COMPLETION SCHEDULE
1079~80 to 1982~83,

Study No,5: Wecd Control( Agronomy)
OBJECTIVE
. Viecds compete with the crop plants fue light,space irrigation
water and plent nutrients for their growth.This results in redhction.
of crop yield to a?considerablc extent,This study will be undextaken
$0 demanstrate various methods of controlling weeds,their impact on

crop production end their relative economics.
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PLAN OF WORK
The following weed control measures will be tested:

1,Hand weeding,
2 Jiechanical weedinge
3, Chemical control by using available weedicides,.
Research for cnntrolling weceds by various chemicals will be
carried out at Phullaerwan Farym, However,demonstrations of the same

will be arranged at some improved watercourses,

The implecments for controlling the weed and weedicides will be
purchased at project cost, Crop yield will be recorded and coste

bencfit ratio foi each method of controlling weeds will be compared,

TREND OF RESULTS ‘
Weed control either chemically ox mechanically gave highexw yields
over the weedy chceck,Dicuran for wheat md Gesapd¥ combi for sugaxcane

were more efficient,gave better weed control and higher yields,

COMPLETION SCHEDULE

The study was started in 1978-79 on maize,wheat,rice and sugarcane,
Research on ricc and wheat crop has been completed with the previous
sct of weedicides,Some new chemicals are proposed to be included this
year end these will be compored with hand weeding and the pretested

wecdicidcs over a period of three years.

Study No,6: EBffect Of Pre-sowing Tillage Practices On Water Applicnte~
ion,Fertilizer Use Efficlency And Crop Yie1d s( Agronomy=New)

OBJECTIVE

Generally the farmexrs confine their tillage practice to the uppex
4=6 inch of top soil which sorve as the main feeding zone for the
crops.With the introduction of tractor ope rated implements like disc
plough deep tillex/chisel plough,dcepcy layer can be approached
and the sub soil can be used better for crop production by increesing
the feeding zone of crops,Since plants will make use of the nutrients
from a wider renge,so the added fertilizer requirements are likely
to decrease,Deep tillage will certainly speak for higher water appli-
cation with special attention to jnitial irrigation as soil proposity

is likely to increase, This study 1s proposced to see the effect of
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presowing tillage practices on fertilizer requirements,water'appli-
cation and their ultimate cffect on crop yields,

PLAN OF WORK .
The experiment will be conducted at one or two improved water~
coursee on wheat and sugarcane crops in an arca of 0,6 ha. for each

crop and the following treatments will be studieds

Tregtments

1,Tillage with cultivatox,
2,Tillage witn disc plough.
3, Tillage with deep tiller.

Fertilizer Levels(Kg NPK/ha.)

Viheat Sugaxcane

i, 0~-0~-0 0~0=0
ii,50 - 0 - O .75 =0=0
iii,50 =50 = O 75 =50 = O
iv,100~-50 ~ O 150 =50 ~50
v.150-50 = O 200 ~50 =50
vi,150=75 = O 200~100 =50

Each trcatment will heve three repeats in completely randomized
plock design.All other cultuxal practices will be common and those

recommended for the tract.

The following observations will be recorded,
i, So0il analysis bcfore end after ploughing with the proposed
implements.
ii, General plant observations and crop yik 1d,

iii, Water applicetior to each trcatment,



EXTENSION OF WATER AND CROP MANAGEMENT

Research in the field of water management 1is in progress for
the last few years with a view to d- 'elop procedures for most effi=-
cient utilization of irrigation weter, Some procedured have already
been developed while efforts to refine them and to develop new
procedures are in hand, The project approach is noval in the sense
that research is being done in partnership with the farmers, The
main objective of the research proposed herein is to maintain con=
tinuity in efforts to develop methods for motivating farmers to
accept the improved water and crop management practices, Viith this

objective in view the following programme has been prepared,

Study No,1: liotivating md Organizing Farmers For Impr ovement
Of Their Vatercourses And Viater Management Practices,

OBJECTIVE

* Programme already 1aunched would continue to develop method 8

. for motivating farmers to accept improved water and crop
management procedures and to evaluate these methods to
determine their cost and degree to which they are effective,

* Research in partnership with the farmers to introduce the
"parmex FPactor" into the system and adopt the techr.ology to
the farmers resources and social system and to determine the
pest technologiec for use in the area.

* Implementation of the most promising of these technologies
and extension techniques into Extension Programme,

PLAN OF VORK

Watercourse improvement in collaboration with farmers and
gowing of cotton on broad beds appears to be sdequately tested and
ready for use.The programme of watercourse improvement will be
continued and efforts will be made to build up associations for
watercourse improvement and subsegquent maintenance. It is also
planned to demonstrate cotton sowing on broad beds,0ne plot at
gach improved watercourse is proposed to be planted, Half the plot

will be sown with the help of tractor drawn bed Shaper-cum-seedex
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and other half by the farmer in basin.Yield comparison between
two methods of planting will be made at harvest,Similarly irrigation
in order to compare utilization of irrigation water under the two

sowing methods,

CCMPLETION SCHEIULE
The study started in the year 1978=79 and will be completed
by June, 1983,

Study No,2: Watercourse Cleaning ind Mainteneance

OBJECTIVE

Studies camducted at the project show that although watercourse
conveyance losses often reach 50 percent of the inflow,these losses
can be significantly reduced through aneagrthen improvement programne,
TPhis consists of redesigning and rebuilding of cross section ,banks
and slopes according to new design criteria,installation of concrete

and brick turn-outs and check structures,etc.

Unfortunately,resources are insufficient both in terms of
meney and engineering assistance to improve all 89,000 watercourses
in Pakistan within the next few years.An altermative water savings
programme was needed which can be jmplemented more immediately end
requires minimal financial end professional engineering investment,
Organized watercourse cleaning end maintenance could satisfy tvhese

requixements,

Most farmers are aware of the bénefits in cleaning weeG. and
sediments from their watercourse channels,From experience they know
that more water enters the field during their allotted irrigation
time if the channols are clean.Unfortunately,most wateroourses have
not developed an association to p.wvide for regular,timely ard
organized cleaning.There is seemingly 1ittle concern for the benefits
of watercourse maeintonance or preventive maintenance nor is thero a
tendency to organize for periodic maintenance aside from occasional
cleanings.In order to organise regular cleaning and maintenance of
watercourses a study was designed and recently completed at the project
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The findings of this study show that organized cleaning and

maintenance can substantially reduce watercourse conveyance losses,

Organized cleaning md maintenance has been taken up 2s a
general extension activity throughout the Mona Project area.The
area's 200 watercourses represent a sufficiently large sample
to evaluate the progremme potential for water saving,faxmer accep=

tance and implementation.

PROCEDURE
The Project is presently serviced by an extension section

congisting of a Senior Research Officer,five Junior Agricultural
0fficers and 20 Field Assistants all ¢f whom have knowledge and
training in surveying,water 1o0ss measurement ,wetercourse impr ovement
ar.] watercourse cleaning and meint enance, Because of their technical
knowledge and experience and thelr close association with the
farmers,the extension staff initiated this programme which will be

continued during the year.

KTENSION APPROACH

Each field assistant 1s assigned a geographical area which
contains varying number of watercourses.Based on his knowledge of
watercourse physical and gociasl constraints,the Field Assistants
should rank each watercourse according to its supposed position
to progyamme organization, Starting with the eagiest and progressing
to the most difficult he will attempt toﬁgf%iﬁif%ubewell a cleaning
and maintenance programme, After vieweing theirx neighbours impr oved
water situation it is believed that reluctant water use¥”® vill moxre
readily participate in the progranme, The exact approach to individual
watercourse shall be left to the Agricultural Officer or Fiecld
Assistant 's discretion, However,he might first consider organizing
a general meeting on each of his watercourse to gXplain the
programme, After approach each watercourse in a general meeting, he
would then concentrate on organizing the most cooperative watercourse

association.



WATEH: OURSE COMMITTEE

Timely watercourse cleaning and maintenance will require some
formal organization or watercourse committes, The manner in which
the committec is orgenized should be one which best mects the needs
gn individual watercourse. Presumeably,a committee requires a
chairsan whose duty is to sct the time for cleaning and maintenance.
Further,each buanch should have one representetive whose duty
should be together the required 1 abour,assign and supervise their
work.Where possible,each watercourse should have a Khal Chowl:id ax
whose duty is to patrol "Sarkari Knat" to repair banks,leaks,clean,
weeds ete, He should report daily to thc committece chairman about
the watercourse condition sC that a gencral maintenance can be

jnitiated as soon as requivred,

The activities of thiscommittee is probably the best indicat~
jon of the success of the programne on a watercourse. Do they meet
periodically? Do they function without continual pressure from the
extension staff? Do they serve the needs of entire watercourse
yather than the needs of a few? Is the committce effectively
functibning several methods after the initial orgenization? Such
questions are probably more meaningful indicators of success than

simply the number of cleaning.

Hopefully,organized cleaning end maintenance committee would
evolve into water users qassociation who would be concerned with all

problems of distribution and utilization of water on the watercourse.

The minimum requirements fox cleaning and maintenance will

include the following:
1, Removal of sediments snd grasses from the "Sarkari Knal"
channels when they impede the flov of water ard subetantially
increase the full supply level,

2, Rebuild all bank ssctions that contain less than 6 inches
free board snd whose top is less than 18 inches,

3, Plug and compact all leak,seep zone,rat holes,lcaky nakkas etc,
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4, Rebuild all dezraded major junctions and cross scctims,

5 Store excess soil for checking at all majox "Borrow Paints'.

Vhere farmers have sufficient time end resources the following

additional maintensnce and improvement shall be und extsken,

1, Removal of all trce from the "Sarkari Khal" banks.

2, Build paths alongwith the top of esch bank,This not only
helps compact the banks but also allows easier inspection
and maintenance of the watexrcourse.

3, Install turnout and check structures at all major Jjunctions
and authorised naccas,These structures vwill be offercd as
subsidy to induce the farmers to organize and to remove
trees etc,

Structures will be subsidied only at authorised naccas and
junctions,Because of engineering reguirements and restriciions,No
check structures will be permitted except at major junctions,Vhere
check stmuctures crcate head loss problems a double pannel will

be installed to minimize the head loss,

Cne of the purposes in the cleaning and mgintenesnce pirogramme
is to diminish the dependance on professional engineering agsistance,
Yet,it is possible that particular problem on particulaxr watercourse
mgy require technical competence beyond that of the extensium staff,
In such case,assistance will be sought from the engineexing staff

of the project,

EVALUATION AND MONITORILNG

Prior to and after organized cleaning and maintenance,loss
measurement will be made on selected watercourse from the mogha to
the field of each branch,Record will be mainteined also on the manday!
gpent in cleaning and maint enance,the particular maintenance
conduct,water saving due to cleaning and maintenance etc,This data
will bc periodically analysed and will provide a basis for furthex

programme rccomuendetions,

The extension Ficld Assistant will also maintain contacts with
each watercourse committee to ensure the committee is operational

and activity promoting watercourse cleaning and maintenance.He would
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periodically mecect with these committees in oxder to keep them
informed of the latest findings in cleaning,maintenance structures,

improvement techniques etc,

The above discussion asppears primarily oriented towards unimpreved
watercourses, In reality,cleening and maintenence is just as e¢sgential
to the improved amd equal emphasis will be placed on organizing all

watercourscs,

COMPLETION SCHEDULE
The study started in the year 1978~79 and is scheduled to be
completecd by June,1983,

Study No, 3: Water Users Associations
IMPORTANCE

Since ancient time,communities have had to combine their efforts
to obtain water and protcct themselves against harmful effects of
droughts and floods, Technological progress in the development ,control
and use of water in agriculture has led to the creation of moxe or

1658 formally organised irrigution watcr user's associationss

In the recent past,the separztion of cngineering and agricultural
aspects of irrigation has rcsulted into a tendency to over~look the
important role which water users associations can play in making
irrigaetion a success.However,in view of the prcsent trend of the
engineering,agricultural and socio~cconomic aspectw of irrigztion,
the pivotel role of irrigation association has been realised and
revived, The changed technologies and the growing importsnce of socio-
ceonomic parameters of irrigation indicate that these associations
will have a broader field of activities and require a different

organizational form than those of the past.

The package of irrigetion water management requires a group
interaction among the farmers at n watercourse command where
collcctive communal decisions arc needed to select a plan,agree
with government authoritics for a cooperative efforts,provide labour

through all farmers,accimulate funds,hire person for maintenance ard
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meny other reasons, Under these circumstances,the water users associat-
jons should be quite feasible in irrigated areas of Pekistan, particule
arly because such an association can focus on specific set of issues for
which rewards to cooperative action sre considerable.A requirement for
farmers on a watercourse to participate in the on-farm irrigation
water management programme,is that they organize formally ox in-
formally to request help and to carry out the work,However,till
present ,there eXists no formal organization of farmers for better
menagement of water at farm l1evel in Pakistan, Only the informal
associations have been tried successfully to a certain limit f or
implementing the watercourse construction work, thereas,after the
improvement work,there is even greater need foar these aSSOC1°tlons

to remain active for kecping the watercourse cleaned as well/malntained
the achievements of such orgenizations at post dcvelopment stage

remained much less than dcsired.

To monitor the effectivencss of such informal water users associat~
ion, investigations have been carried out by experts to know the socio=
cconomic parameters which are causing problems. Such a study conducted
by I.H.Mirza and I, G,Murry has presented some tentstive conclusions
which further need substantial research efforts to confirm their
findings and to investigate the possible optimuy socio=-economic
parameters for an effective and active rolc of water users associations,
Phe resecarch was dirccted to ascertain the degree of the success of
gome informal water uscrs associations organiz ed in Mona Projeét and
Faisalabad for achieving the objective of construction.and proper

maintenance of watcrcourse improvement,

The next logical step would be to organize some formal organizat=-
jons to compare the working of both types of arrangements in the con~
text of better management or irrigation watcr,Moreover,as the recent
yesearch remained confined to the informal orgenizations on earthen
improved watercourses,it would be much desircable if the scope of the
yesearch is also extended to include watercourses wherc the main

branch/branches are completely or partislly lined.So far as the formal
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wuter users organization are concerncd, two typcs can be considered;

one registered under coopcrative act and the second under social welm
fare regulations. Although thc previous cxperience of all such formal
arrangechicnts has not bcen very encouraging ,yet their role in the new
ficld which if undertakcn scriously,is quite rewarding to cach msmbelr
cqually and the benefits will flow to the community at the cost c¢f no
one elsc.Hence the idea of formal organization is worth trying and

their comparison with the existing arrangement in this field is much

dssireabls,

OBJECTIVES
The study is aimed to concentrate on the following objectives:

* 7o identify the factors in the farming community which can
either inhibit or promote the cause of watcr user's organizat~
ian,

% To comparc the degree of success of formal oxr informal

orgznization,on lined Br garthen improved watercouxscS.

PLAN OF VQRK

To achieve the said objectives,four watercourscs have alrcady
been sclccted under the command of lN-€62,76,74 and g2, Formal type
of wotor users associations have been got rogistered under cooperative
socictics act at MN=T4 and 8%, [N~-62 and 76 have boen kept as informal
association,The deta concerning the condition of cach watercourse,
numbcr of clecanings donc,conveyance loss measurements and attitude
of formal ond informal associations towarés maintenancc of watercourses

will be recorded,

On all such watercourscs the responsibility of research will
be shared by thrce sections of the project, The Hydrology and Viatex
Management Section will contributc its part of making available tho
required physicsl inputs and cngineering aspect of the programmc

whereas the economics section will conduct thc socio~egoonomic SLIVEYS,
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The extension section will have the most important responsibilities
relatcd to the motivation of the respective farming communities for
watercour se improvement and organizing the farmcrs undcy two different
elternatives bcing considcred for formal and informal water user's
associustion. At the end,ecach section will write a report about its
respective contribution tovwards the rcsearch programmo,However,at a
later stage these‘three reports will ultimately bLe made & part of

the final report.

COMPLETION SCHEDULE

This study started in July,1981 and is scheduled to be
comploted by June,1983.
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ECONOMICS CF VATER AND CKOP MAN AGEM INT

Optimal usc of scarce resourses 1ike water,soil and crops as
to get maximum benefits is the major objective of the research plan
proposed by Agri,Economics Section,This section =lso conduct Bench
Mark Surveys and Lvaluate Different Development Programmes, The
following 3 studics are proposed for the plan period,
study Lo, 1: Developing Cropping Intensity Coordinated To Actual
Water Supplics.
OBJECTIVES
* Do determinc the optimal cropping pattern and intensity
matching to actual water gupplies,
* 7o analyse the effects of water on cropping pattern and intensity.
* 7o find the maXimum net revenue at the ®xpenses of available
input resources.
BACK GROUKD
The subject of cropping system in Pakistan 1is complex,Interaction
between physical,biological,economic and sncial systems are involved,
The factors limiting the choicc of cropping systems are highly
varied and often difficult to discern, However, an attempt is being
made to determine optimal cropping pattern as to maximize net

revenue at the expenses of available input resources.

PLAN OF WORK

This research study will be continued for the sccond e ar, Some
work h:zs been cmpleted i.e. net revenue per unit for each crop being
grown in the area has already been worked out, Water requirements for
each crop has been gathered from cxperiments conducted at Mona. Actual
water supplies has been measurcd in differentlcommands of the prcject
area,Matrix of linear programming model has been devcloped, Analysis

work has been done on computox,

COMPLETION SCHEDULE
Report will be completed during 1982-83.
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Study No,2:Evaluation Of The Command Area Selected For Application
0f Soil,Water And Crop Management Technology Package.

OBJECTIVES

* Moasurement of the changes brought about in different agriculs
tural aspocts viz; cropping patterns,intensities level and

use of farm inputs,farm costs,gross and net revenue,

# Computation of annual cost of new technology package applied

and benefits accured,

BACKGROUND

Pubewell MN=93 watercourse command area has been developed with
the purpose to see the impact of application of new technology
package. Bench mark survey of th.- area has alrcady been conducted,
For the sake of assessment of changes amd their economic evaluation
in the overall economy on account of application of farm innovations
viz; watercourse improvement managcment of irxigation supply,
introduction of soil reclam-tion teelmigues,better cultural practices
and standard input usec undex probizematic soil and water conditions

will be carricd out,

PLAN OF VORK
100 percent farmers will be interviewed and theixr responsis
will be reccorded on - pre~plenncd and field tested interviewing

schedules,

COMPLETION SCHEDULE
Report is proposed to be issued during 1982-83,
Study No. 3: Bonch Mark Survey Of Watercourse Command Areas
Selected For Development,
OBJECTIVE |
* To establish a base linc for measuring overall impact of

a development programnc,



BACKGROUND

Meny developmental as well as eXpcrimental programmes are
expéctcd during the plan period 1982-83. Thesc sub-projects aim
to formulate new concepts for obtaining maXimum crop yields,furmish
‘clue to minimize cost md maximizc return in the years to come,
For schieving the positive results of such sub=projects,bench
mark survcys are conducted end repeated subsequently to determine
the pace of progrcss.Morcover,these help in measuring changes
*by providing datz base and thus the collection end analysis of
bench mark data is en essential and pre-requisite for calculating
‘bencfits cost ratio for various alternstives,devising techniques
condusive to economic gains and discaréing measures which fail to

%

produce desired results.

PLAN OF WORK

A comprehensive work plan will be prepared to conduct bench
mark survey about important experimcuts and developmental programmes
Questionnaires will be developed and data will be collected from

command arcas proposed for development,

COMPLETION SCHELULE
It is a continuous type of study., Separaste report will be

prepared on cach activity taken up during the year.



GROUND WATTR MANAGEWENT

OBJECTIVE

To develop safe,ecconomical and practical methods for lowering
the frosh saline weter interface amnd the water table to reduce water
logging and salinization and to provide a "fresh water reservoir"
in the aquifer which can accept monsoon rains and provide water

for the pecak season irrigation and analyse their cost~benefit ratio,.

BACKGROUND

The SCARP programme of providing tubewells to lower the waterx
table and incroase irrigation supplies has been effective in increasing
crop production a:d4 halting salinization of soil in those arcas where
the layer of fresh water(overlying the saline water) in the aguifer
is et least 500 ft. thick, However, where SCARP tubewells have becn
instzlled in areas with frecsh water layex of 200 ft. to 500 fte thick
the pumped water is becoming more saline because the pumping is
bringing more ssline water into the vicinity of the pumping well, As
such,many of the deep public tubewells are being closed at farmers

requests,

In these arcas (fresh water layer 200 ft. to 500 ft.thick) the
use of properly designed shallov: skimming wells will be able for a
limited time,to extract good quality irrigation water,In fact,
with appropriste well design =nd limited pumping rates it is possible
to obtain good quality water from fresh water layers as thin as 50 ft,
Howevor,pumping causes a reduction in hydrsulic pressure ffﬁfthese
areas and unless there is a co-ordinated recduction in hydra/pressure
in adjacent areas whcre the saline water comes even closer to the
surface, the saline water will rise ond e ven the best designed skimming

wells will not continue¢ to provide good quality water,

In areas where there is not o¢xploitable Lresh water in the
aguifer on top of the ssline watcr the SCARP programmé hes not been
initisted because the water is not considered useable and consequently

no one has been willing to pay the cost of well construction and
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pumping., These areas,vhich are generally in the middle of Doabs(between
the rivers) constitute zbout Z5% of the irrigated lands of Pakistan,

PLAN OF VORK

fo carry out this study,three tubewclls sites wcre proposed.The
area between tws villages namely Shex Muhaommad Wala end sakesar was
scleoted,where the saline ground water is near the surface¢ and thexe

is no overlying fresh water layer,or it is too thin for irrigation use,

Site No,1
Under GWMRP was installcd during the year 1978-79, which includes
one deep well of 237 f£t, with 100 ft. strainer and t hree shallow
wells,Each shallow well had 10 ft, blind pipe and 35 ft, streiner,
conneoted with one motor and pump.Tcn observation wolls vers also
installed to depth of 180 ft,for water sampling,

Site No,2:

Undsr GWMRP was installed during the year 1979-80. This site
consisted of two deep wells, such 62 ft, from ground level with 35 f4,
strainer,and one shallow tubewell with well points,each 21 ft.deep,
connected with a 10 H.P. motor, For water semples 10 observetion

wells were also installed,

The installation of site No,3 will be initiated when the results
from above sites are available,The proposed infrastructure for site
No.3 will include 48 acrcs of laend with 3 dug wells and 3 shallow
tubewells, Pumping from these wells will be done by a 3 H.,P. portable
kerosine powered pump which cen be moved from one well to anot her.The
intensity and shallow nature of the wells and ability of pumps are
designed to provide an efficicnt skimming capability for retrieving
the fresh water from above the saline water.The land will be levelled
priox to reclamation,
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This study will be continued during the current ycere The
enticipated results have not becen obtained from Site No,1 and 2
and as such practically no lowering of water tablc hes taken
plece and hence the creation of fresh water reservoir in the saline
aquifer. The chenges and modificstion in existing infrastructure
of the experimcnt will be mede alter the consultation with the

expcrts in the respective ficld,



TUBEWELL OPERAT IO ,MAINTENANCE AND M AN AGEMENT

The tubewells constructcd in the SCARKPs are bheing operatcd
and maintained to meet the defincd objcctivis, However,expexricnce
shows that many problems have emcrged as a result of operation of
SCARP tubewells; therefore, thce sot objectives could not be fully
achicved,The main problems faced include motor and pump problems,
chokin-g of strainer, closure of many tubswells on the demands of
watcy users beccause pumped water in such cases Was saline and
deceline in pumping yatcs.In the lona Unit of SCskP-II,where 138
tubcwells were constructed in 1965, 18 tubewells arc permanently
cloged on account of brackish water, Because of their closure it
is not possible to lower the water tveble in the affccted areas.
Therec is~genera11y a shallow layer of frcsh water in these areasy
which according to recent skimming well studies could be used to
obtain water of reasonably good quality if carcfully designed
shallow skimming wells were used at low pumping rates. This should
help to bring the water table dovm to levels which would favoux

jncreased crop production.

The specific capacity of tubewells decrease with passage of
time bccause of incrustation -nd corrosion problems,These problems
require solution in order to bring back the discharge capacity
of tubcwells to accepteble level, No satisfactory procedures are
known at present to remove jncrustation and corrosion problcms,
Research is required to test verious meterials and procedures to

find out the most efficient proccdurc to solve these problems,

Tnstellztion of tubewells rcquire follow=up maintenancc is
to be a lasting solution to the selipity rnd waterlogging problems
Various motoxr &ad pump compenents nre rendercd useless because of
wear md tcer., In many cascs 1f this can be detccted garly minod
repalrs can forcst-major repair or complete replacement of tubcwells,
Tn order to prolong the 1ifc of various tubewell components a study
is required to develop the most suitabls and cconomical opcration and
maintenance schedule of the tubewclls,To solve some of these problems

the following studies have bcen planned for execution,
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Study No,1: Preventive Maintenence And Fehabilitation Of Pubewells

HMechanical and clectrical break~-downs of ten take tubewclls out
of operation during seasons when the water is critically needed and
thereforc, these brealk downs are costly to farmers, Hence a regular
maintenancc programné is needcd to ensure cfficient operation of

tubewslls,

The study is based on a punping plant testing programme.The
yesult of tcst would show numerically,how the pumping plant
perfosmed relative to an acceptcd standard.The chosen standard

would be what is rccognized and known throughout the woxrld,

The logic in trying the tubewell maintenance programme to a
testing programme 1s that the necd for tubewcll maintenance and
pogsible redesign will not often bc reflected by low or marginal
performance.Generally,visual ingpection will be too late to
prevent fubewell break down and the high cost associated with it,
At the other extreme,the fubewell that is operating 2t high
ef ficiency docs not require an inspcction by pulling the punmp
Prom the well.The good pumping plants skould be simply monitored
for efficiency and msintained as they oporate, Also visual inepsct=-
jon of the pump will not jndicete any well problems. The possibility
also exists that some pumps or motors may not match the tesk they

are assigned.

Tn this case, a performance tegt will indicate the mismatch
end proper remedies can be made. Also,performance testing is an
excellent method to find out if o new or built pump is performing
according to the standards prescribed by the manuf acturer,liotox

problems of this type may also be detccted.
The test programme en~-tails following:

i, A1l the pumping pients in the 0t scheme would be tosted
for performance,The performance would be stated as a

psrcent efficiencye.
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i1y The pumping plant tost information would be used as bench
mark data for that well.The data would include static water
level,draw~-down =nd well discharge.The test would also
include inspection remorks as to pump vibration,motox
temperature,packing,leakage,adjustments msdé ,inot ox

emcrgence,voltage and motor protection,

Using this approach most of the tubeweclls in Mona Unit anq
Shahpur Unit have been tested during the ycar 1979~81, The pumps
‘with efficiency less than 40% were pulled out and re~installed after
e8gential repair end maintenance,The efficiency was increased on the
average by 20% on all these tubewells where preventive maintenance
was carried out,This helped in providing the dopendable water suppliss
to the farmers.This will be continued during the current year.and the
programme will be evaluated keeping in view its usefulness,
Stuly No,2: Modifying And Re-horing Of Closed Tubewells 2o Obtain

Water Of Acceptable Quality

QBJECTIVE

To test plugging and rcboring techniques on closed tubewells

which would provide water of acceptable guality,

- PLAN OF WORK
The tubeweclls which have been closed due to high salinity,will
be plugged ox re-drilled to about 2/3 depth of the fresh water layexr
end pumped at reduced dischergye. Pumping schedules,rates of discharge
and water salinity lecvels will be monitored.This study was initiated
during thefycar 1980-81 and will continue during the current year,
Three Nos,tubewells have been successfully rebored and modified undexr
this study during the year 1980-81, All the remaining closed tubewells
in the project area will be récbored and modifigd to get weter of
acceptable quality using the already developed technology during the

previous yesr wnder this study,.
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CHAPTER~IV
RESEARCH IN COLLABORATION WITH PARC

In ordey to stvengthen research capability of different research
institutions in the country, PARC is providing financlaland technical
assistence., In lina with that policy, PARC is collaborating with this
project for the last six years on two research projects, Annual
research programme for these cooperative research projects is prepam
in conayltation with the councerned- co-crdinators in PARC, Physical,
financial and other periodical reports prepared for each project are
sent to the oo-ordinator concerned for compilation and further
trangmission to coopereting scientists nominated by US-DA and concern
jootniosl committees in PARC. Two research programmes undex. exeoution
8t the project are discussed as under:

1¢ (OQPERATIVE RESEARCH PROGRAMME -ON.MAIZE ,SORGHUM AND' MILLET

Thie ie an on-~going project which aims at development end
$esting of agronomic practices for optimum production of thease crops
under yarying project oonditions, The research programme also covex
boesting of new promising varieties. in combinstion with xreocommended
vayleties for evaluation of their yield potentiasl under the project
oonditioms, The current year research programme covers 6 studies;

3 onwgoing and 2 new, as shown below:

i) Evaluation of water requirements of maize under different
watux table depths,

1i) Salinity in relation to growth and development of soxghum
strains(pot study).

iii) ,National cooperative yield trial on maize,soxghum and millet,
iv) Pemonatration of improved sowing methods for maize(New),.
v) Plant population ve fertilizer triel on maizs (New),

vi) Salinity in relation to growth and devélopment of maize
varieties (pot study-New),
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£, WATER USE CROP PRODUCTION TECHNOLOGY AND' CONSUMPTIVE
USE OF WATER IN NORTHERN PUNJAB ZONE OF PAKISTAN

PC-I for this programme is approved for 3 years (May 1981 to
June 1984). Research work vill be continued for the second year
of the PC-I to work out consumptive use reguirement and crop comeifi-
cients under different moisture stress and fertilizer treatments for
3 crops whereas the fourth crop will be taken up during the yeax,The
crops on which reseaxrch will be conducted include the following:

i, Berseem, (ii) Sorghum (iii) Citrus garden (iv) Potato(Autumn
crop-New),
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COOPERATIVE RESEARCH PROGRAMME ON MAIZE,
SORGHUM AND MILLET,

The primary objective of yresearch proposed herein is to develop
recommend ations foxr raising yiclds of maize,jowar and bajra undex
varying soil and ground watex conditions, %ith this objective in view,

regsearch is proposed to be condusted on the following gix studies.

-

Study No,1: Evaluation Of Viater Requirements Of lMaize Undex
Different Water Table Depths,

OBJECTIVE

Tt has been observed thet the maize crop is adversely affected
by both, execessive and low moistuxre contents in the soil.The purpose
of this study is to evaluate optimum water requirements under different
water table depths for improvement of maize yield,
PLAN OF VORK

Two water table depths will be tested in combination with two
moisture stress levels in threc replications to evaluate the effect

of weter table depth on water reguirements of spring maize as detailed

belows

Treatments Lescription

Moisture levels =2 Irrigation will be applied on 253 and 50%
deplition of available moisture in O=15cm
soil depth for first irrigation and O=-30cm
depth for 2nd and subsequent irrigations
(M1 and M?) respectivelye

Water table

depths == (D1) 0=1 metre
(DP) 1=2 metre

Fertilizer dose =1 NPK 134~ 56-0 kg/ha.

Replications =3

lo.of plots L42%x1%x3a12

This study will be continued on nonysaline,non~-sodic soils
already selected in the command of tubewell MN-66,Pure tuubewsll water
of good quality will be used for irrigation. Soil semplings will be

done fox assessing the need for irrigation.



TREND OF RESUILS

1, Water requirements were reduced by two irrigations(15cm)
without significant reav fion in yield when irrigated at
£5% soil moisture deplition at 0-1 metre water table depth
when compared with 1-2 metre depth.

2, Number of irrigations were reduced from 4 to 3 when irrigated
at 50% soil moisture deplition at water teble depth 0-1 metx3
when compared with 1=2 metre beside significant increase in
yield,

COYPLETION SCHEDULE

This is on~-going study and will be completed in the yeex 1982-83,
Study No,2: Selinity In Relatiocn To Growth And Tevelopment Of '

Sorghum Strains (Pot Study).

OBJECTIVE

Plent response to different gromfh 1imiting factors varies
among the varicties and spe cics, These mainly include scil type,Sulinity/
sodicity,soil fertility,fertilizer dose,quantity and quality of avail-
sble irrigation water,soil moisture condition,water table depth,rainfall
pattern and plant nrosection measures etc. Among these soil szlinity/
sodicity is of primary importance, A large part of the area in Pskistan
4s salinc and waterlogged. Therefore, this study is planned to be
continucd with the objective to test various sorghum varisties under
different salinity levels and to select most suitable varisties for

saline soil,

PLAN OF VORK

The varicties for which seed is provided by Coordinator,Maize,
#i1l be initially screened for salinity tolerance in pots and those
found better tolerants will be further tested in field,

Treatment Pescription

Soil selinity levels-4(FEc) 4,8,12 and 16 mmhos/cm designated a8
Sq 2 Sq and S4,reSpective3.y.

Sorghum varieties 17 Sorghum varieties designated as
v, to V
1 17
Fertilizer dose 1 NPK @ 112-56-0 kg/ha
Replications 2

Tatel No,of pots  =4x17x1%2=136
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Soil Analysis
Pre and post harvest salinity analysis of the scil will be

carried out,plant material will be enalysed for NPK up-take,The data
will be analysed statistically to evaluate the effect of salinity
on the performance of different varieties.

TRENDI' OIF RESULTS v
411 varieties survived upto 16 ECe,However,the yield was affected
by high salinity i.e. 12 and 16,Giza-3 and D,C.75 gave gﬁod yisld '
at 4 end 8 ECe,
COMPLETION SCHEDULE

This study will be completed in.year'1982-83.

Study No, 3:Natinal Cooperative Yicld Trial On Maize Sorghum And Millet

OBJECTIVE ,

Among plant growth limiting factors the énvironmental and
geologioal conditions are of primaxy importance for successful crop
husbandry, Therefore,it is imperative to evaluate suitable varieties
»f maize under project conditions, VWith this objective this study iz
proposed to be cantinued,Two sets (full and short season varieties)
of maize and one set each of soxghum and millet varieties will bve

tested on a normal soil,

PLAN OF WORK
in erea of 0,2,0.2 and 0,1 hectare. respectively will be selected
for maize,sorghum end millet having normal soil and othexr field

conditions,

The treatments for this experiment will be randomised in é
completely randomised block design in four.replications(subjéct
to revision according to the instructions xeceived from Coordingtor
(Maize) PARC,Islamabad, Cultural practices end Tertilizer dose will

e uniform for all varieties,

TREND OF RESULT(during 1981)
Among full season varieties Composite-15,Sultan and Sarhad

White gave better results than other varieties undexr test,
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From short scason Afrat,Sunehri and Zia proved better than

rost of the variefies under trial.

Study Wo,4: Demonstration Of Improved Soving Methods For Maize
(Egyptian Ridge Planting Technique-New)
OBJECTIVE
To demonstrete new. planting tecknigue in order to popularise
their use at farmers field and vith o view to enhance maize production

in Pakistan;.

PROCELURE

i.Site Selcction.

The decmonstration plots would be .1aid out according 4o the
instructions sent by the PARC,Cooperating farmers who agrec to
plant 4~10 acres of maize blocks,arc proposed to be selected where

demonstration plots will be leid out,

ii,Methods of Sowing

Tvo sowing methods i.c. normel sowing method (traditional
planting mcthod) and Egyptian ridge planting method will be practised

at farmer's ficld,

Picld Areca

Ten plots measuring half acre cach will be laid out in the
project arca where seed ,fertilizer end plant protection measures will
‘be provided under this schemc, These plots will be gelected within

a block of 4-10 acres of maize.
study No,5: Plant Population Vs Fertilizer Trial On Maize(New)

OBJLCTIVE
To determine appropriate plant population and fertilizer level

for the promising varieties of maize under lona conditions,

PLAN OF WORK _

in ordsr to obtain maximun grain yicld it is important to
mow sgbout the optimum numbex oprlants per unit area,and optimum
dose of fertilizer for the promising varietiecs of maize before

these arc relcased to the farmers for general cultivation,
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Varicty composite~15 and Sultan will be subjected to the

following different doses of fertilizex,.

1, O =0 =0 NPK kg/ha
24 50=50=0 ~d o=
3, 100-50=0 ~d0m
44150=100=0 ~d o

The plant population for both the varieties will be as undex:

1B
2o
3e
4,

40,000 plants pexr hectare
60,000 ~do~
80,000 ~do~
100,000 =do~-

The trial will be conducted in a Split=-split-plot design with

four replications and a plot size of 5mx3m,

Data to be recorded:

i,
iie
iid,
iv,
Ve
vi,
vii,
viii,
ix,
X,

xi,

Dzys to 50% flowering

Plant helght

Far height

Inscct pests and diseases if any
Lodging percentage

No,of plants harvested

No, of ears harvested

Fresh weight of ears per plot
lloisture percentage

Grain yield per hectare

Stalk yield per hectare

COMPLETION SCHEL ULE
This is a new study to be undertaken in 1982-83 and will be
completed during 1984=85,
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Study Ko, 6: Salinity In Relaticn To Growth And Development Of
Maize Varieties (Pot Study)

OBJLCTIVE
To test the performance of promising maizec varieties for

salinity tolerance,

PLAN OF VORK

The available varieties will be initinlly tested in pots and
those which gave better performancs under high salinity will be
further tested in the field,

Treatments Legeription

Soil salinity levels=4 2,6,10 and 14 mmhos/cm designated as
(ECe) 81,82,83 and S4,respective1y.

llaize varieties Avzilable promising varieties,
Fertilizer level 1 NPK 134=56-0 kg/ha.

Replicationc 2

Soil Anglysis

Complete pre md post harvest salinity analysis of soil will
be carried out,Plant materizl will be asnalysed for NPK up-take,the
data will be analysed statistically to evaluate the effect of salinity

on performance of different varieties,

COMPLLITION SCHEDULE
Screening in pots is proposed to be completed during 1982-83

Pield testing will depend upon results of initial screening in pots,
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CONSUMPTIVE USE PROJECT

OBJLCTIVE

Over or under irrigection results in waterlogging and salinity
problems- a major constraint in raising agriculture production besides
loss of procious water,In order to efficiently utilise irrigation
supplies for raising agriculture production,knowledge of consumptive
use reguirements of crops is very essential., This gtudy has been
designed to determinc consumptive use requirements of ocrops in order

to engurc efficient use of water,

PLAN OF WORK
Research will be continucd on berseem,sorghum and citrus,Potato
being an important vegetable is also proposed to be taken uap in

September next,
meut

Consumptive use rcquire/ of crops will be worked out in field by
two mothods,firstly by gravimetric measurement of soil moisture deple~
tion, wherein depletion in moisture contents will be meesured by soil
. sampling, Secondly consumptive use estimation will be made by adding
total amount of irrigation applied,plus rainfall plu‘.sdifi’erence at
sowing ond harvest, Moisturc and fertilizer treatments in varying

degrecs will be tested,

First moisture sampling will be dme at the time of sowing the
crop and subsequent sempling will be done before and after each
irrigation,Moisture samplecs will also be taken after each rain
exceeding 1,00 cm, Last sampling will be earried out at the time of

harvest,

Field capacity and wilting point will be determined to select the
irrigation treatments which will be based on depletion percentage
of available moisturc,The depth of cach irrigation to be applied
at cach plot will be detcrmined by pre-irrigation soil sampling.
BEach irrigetion will restore the soil moisture level down to 150¢cm
depth to field cepacity.A cut-throat flume will be used t o neasure
the depth of each irrigation applicd to each plot,Purc tubswell water

of good quality will be used for irrigation,
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1eEstimation Of Consumptive Usc Cf Water For Bersecm Under
Opt imum Management Conditions, ’
Berseem is an important fodder crop of this arece,thorefors,it
was inclgdgd in consumptive use programme during 1980~81,The v ork on
this crop‘scheduled to be completed in 1982-83¢But with the change of

treatments is now proposed to be completed in Rabi 1983=84.The revised
treatments under test are:

Moisture levels 4 Irrigations will be applied on 50,65,80
and 95% depletion of availmble moisturxe
in the upper,15cm, soil depth,

F, 25~=50-~30 kg/ha
Fo 50-100~30kg/ha

o]

Fertilizer dose

Replications 3
Total No,of plotse 4x2x3=24

COMPLETION SCHELULE
This study is proposed to be completed by thc end of Rabi 1983-84,

TRENI OF RESULTS ,
Tentative conclusions drawn on the basis of onc year data are:

* The consunptivc use of berseem(synthetic 1/79) was worked out
to be 659,586 md 505 mm when irrigations were provided on

1,3 and 5 bar strcss,respectively,

* Green foddecr yield of 104,100 and 84 tons/hec, wasS iecorded
under 1,3 and 5 bar strcss level ,respectivoly.
2.Estimation Of Consumptive Use Requiremecnts Of Watex For Sorghum
Under Optimum Management Conditions,
This crop was token up in Kherif 1981, Treetments are being
revised in this casc also from the coming crop which will be as undexr:
Joisture levels 4 Irrigation will be applicd on depletion of

50,65,80 and 95% available moisture in the
upper 15cm soil depth, :

Fertilizer dose 2 F1 30-20-0 kg/ha
Replications 3
Total No.of plots = 4x2x3=24

~t112:m



COMPLETION SCHEDPULE
Kharif , 1984,
TREWL' OF RESULTS
# Dhe consumptive use for sorghum 1981 was determined as 379,
365,346 and 319 mm when irrigations were applied at 1,3,6 end 9

bar tension,respcctivecly,

* Sorghum yield (green fodder) of 42,40,39,39.,6 and 37.7 tons/hec.
was recorded for 1,3,6 and 9 bar stress levels,respectively.

3,Bstimation Of Consumptive Usc Requirement Of Citrus Garden
Und ex Optimum Management Conditions.

Citrus is an impoxtant ocrop of the project.Consumptive use
research on this crop was started during November 1981 oand it is
proposed $o be continued for three years,The experimental field
is divided Into ten equal plots cach having nine plants in three
rews,Irrigations are being applied to total plot areain erch case,
Treatment details are as under:

Moisture stress 4 Irripgation on deplstion of 40,55,70 and

85% aveilable moisture in the upper 45cm
soil dcpth, .

Fextilizer dose 1 1,0 - 0,30 = 0,25 NPK*= kg/plant
Replicatims 2
Tojal No,of plots= 4X1x2= 8

Two plots have becn reserved for maximum depletion,

COMPLETION SCHELULE
198384,

4,Estimation Of Consumptive Use Requiremsnt Of Potato Undex
Optimum Management Conditions, '

Autumn crop of potato is proposed for planting in
September, 1982,
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Trcatpents

Soil moisture levels 4 Irrigation will be
depletion of 40,55,
available moisture :

) 15cm soil depth,

Fertilizer levels 2 F,= 75-50-50 NIX kg,

' F2-150-75-75 NFK kg

Replications 3

Total No,of plots = 4x2x3~24
In addition to the chemical fertilizer,farm yard
to 30 tons per acre will be applied to all the trcatme

CCMPLETIQN SCHEIDULE
September,1982 to December,1985,
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Trcatments
Soil moisture levels 4 Irrigation will be epplied on
depletion of 40,55,70 and 85%
available moisture in the upper
15cm soil depth,

Fertilizexr levelse 2 F1= 75=-50~50 NPK kg/ha

F2=150—75-75 NPK kg/ha
Replications 3

Total No,of plots = 4x2x3x=24

In addition to the chemical fertilizer,farm yard manure @ 20

to 30 tons per acre will be applied to all the trcatments,

COMPLETION SCHEIULE
September,1982 to Deccmber,1985,
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