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PREFACE
 

Keeping in view the success and achievement of ISRP-l, the Government 

launched Irrigation Systems Rehabilitation Project-Il (ISRP-Il) with the similar scope 

ofwork for about 5 years, i.e. 1988 to 1993. ihis iVoject was proposed by Provincial 

Irrigation Departments as a follow up to the phase-I project. The project spread 

throughout the Province was expected to benefit 35.0 per cent of the total 

culturable command area, i.e. 8.36 million hectares. The farms to be benefitted were 

about 0.75 million. Rehabilitation of drains was also part of this project. The 

objective of this project is to increase agricultural production by providing more 

reliable/timely and equitable supply of irrigation water through canal reha' jilitation; 

and reducing crop losses resulting from flooding by improving surface drains. 

As a consequence of a decision made in a meeting held on 25th July 1989, at 

the Planning and Development Department, Government of Punjab, the Punjab 

Economic Research Institute /PERlI has conducted the "Benchmark Study of 

Irrigation Systems Management and Rehabilitation Project-Il in Punjab" on behalf of 

the Ministly of Water and Powe; Government of Pakistan. This benchmark survey 

will provide a basis for subsequent impact evaluation of the project. 

The sample size of outlets/watercourses was 18 from the project area, 6 from 

non-project area and two drains i.e. Ajjowal and Chot of Mona Bhera Drainage Sub

system. The sample size of respondent farmers was 327, 108 and 51 from the 

project area, non-project area and drainage sub-system respectively. 

The study has shown that the reliability of irrigation water supply was 70.0 

per cent and 36.3 per cent on sample farms located at head and tail respectively of 

the distributaries. There was inequitable distribution of water delivery on different 

reaches of distributaries, i.e. the ratio of water deliver), through outlets at head to 

those at tail of the distributary was 1.6. This indicates that outlets at head were 
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delivering 1.6 times more water as compared to outlets at tail of the distributary. 

The cropping intensity on sample farms at head was 12. 1per cent higher than those 

at tail of the distributaries. The farmers at head of the distributary were using more 

farm inputs, i.e. fertilizer, irrigation (hectare-inches) and labour relative to the farms 

at tail reach of distributaries except in case of Killianwala distributary, where the use 

of such inputs was higher at tail-end armers compared with those at the head. This 

was due to general dependence of most of the farmers at tail-end of Killianwala 

distributary on tubewell water. The share of private tubewell water in total irrigations 

applied to cotton and sugarcane crops on sample farms at (he tail of distributary 

was 10.9 per cent and 15.1 per cent higher respectively as compared to those farms 

at the head reach ofdistributaries. 

The cooperation extended by Mr. F. I /. Usmani, Federal Coordinator, ISRP-II, 

Ministry of Water and Powe,; Government of Pakistan and Chaudhry Muhammad 

Ashraf, Provincial Coordinator, Irrigation and Power Department, Government of 

Punjab to the Institute in conducting this study is gratefully acknowledged. We are 

also grateful to Mr. Jan P Eminert, Chief Water Resource Engincer, O/ARD, Mr. J. C. 

Ringenolcus, Chief of Party, I larza, Mr. Ruo L. Boswell, Provincial Advisor, Irrigation 

Department, Mr. Aluzammil I ussain Qureshi, Chief Water Resource Engineer, 

USAID and Mr. Muhammad Azeem Cheema, Monitoring and Evaluation Specialist, 

I-arza for their professional input at clifforent stages of this study Dr. Jane E. 

Gleason, Agricultural Economist, I lana, i.viewved the draft of Benchmark Survey of 

Irrigation Systems Management and Rehahilition Project-Il in Punjab-

Comments received from Dr. Gleason were helpful in improving the report. Thus her 

contribution in this respect is appreciated. he efforts put in by Mr. Shahid Hafeez, 

System Analyst, Harza, in streamlining the data processing/analysis on computer by 

the PERI staff is eulogisecL. 
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I am also grateful to Dr. Tahir IHussain, Soil Scientist and Mr. Arshad Ali, 

Agricultural Engineer fL r the technical guidance provided by them in carrying out 

technical/physical measu ement surveys. Without their valuable input, it would not 

have been possible to complete this aspect of the study. 

Efforts put in by Mr. Shaukat Ali Shahid, Research Economist, Mr. Mazhar-ul-

Haq, Research Economist and the members of the study team in organizing various 

surveys and preparation of this useful document and by Mr. Muhammad Naeem, 

Research Officer, in data processing and analysis on computer are commended. 

LAHORE [DR. MUHAMMAD JAMEEL KHAN 
September, 1992 Director 
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EXECUTIVE SUMMARY
 

Background 

Keeping in view the success and achievements of ISRP-I, the 
Government launched Irrigation Systens Rehabilitation Project-Il
(ISRP-Il), with the similar scope of work for about 5 years, i.e. 1988 to 
1993. This project was proposed by Provincial Irrigation Departments
(PIDs) as a fallow upLo the phase-I. I he project spread throughout
the province was expected benefit 2.96 million hectares of culturable 
command area (CCA) out of a total culturable c.rnmand area, i.e. 
8.36 million hectares. The corresponding farns to be benefitted were 
about 0.75 million. Rehabilitation of drains was also a part of this 
project. Rehabilitation of drainage system involves earthwork in the 
form of clearing and cleaning. 
The total catchnent area of the proposed drains was about 71,226 
hectares with total length of 521 miles. Because of inadequate 
maintenance, most of the proposed drains have become clogged
with sediments and weeds. Ilus, this slow removal of excess storm 
water is a major constraint in the increase ill crop production. 

The project aims at increasing agricultural production by: 
(i) 	 providing a more reliable/timely supply of irrigation water by 

reducing risk of failures in the irrigation distribution systerns
by improving the channels, and reducing crop losses resulting 
from flooding due to rains by improving surface drainage 
system. 

(ii) 	 providing a more ecquitable irrigation water supply to the 
farmers by providing deliveries to watercourses in the tail 
reaches of distributaries and minors through a programmed
removal of silt and remodelling (where necessary) of 
channels. 

(iii) 	 strengthening the capability and capacity of the PIDs to 
handle the olciration and maintenance of systems in a more 
effective manner so that the systems operation becomes 
more efficient and the maintenance of the installed facilities is 
assured in a continuedl manner. 

Under the ISM/R Project Phase-Il a funding of about US $140 million 
was envisaged for the rehabilitation wilI provide remodelling of 
Irrigation and Drainage Systems and for the institutional 
improvements of the PIDs cluring 198)8-93. 

As a conseCIuence of a decision made in a meeting held on 25th, July
1989, at the Planning and Development Department Government of 
the Punjab, the Punja)b Economic Research Institute (PERI) has 
conducted the "Benchmark Study of Irrigation Systems Managemnent
and Rehabilitation Project-ll in Punjab" on behalf of the Ministry of 
Water and Power, Government of Pakistan. Ilie Institute has 
conducted the "Benchmark Survey of Irrigation Systems
Management and Rehabilitation Project-Il Punjab to provide a basis 
for suibsequent impact evaluation of the project. 
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Study Objectives 
The specific objectives of the study are as follow: 

1. 	 To study the characteristics of farm households and farm such as:-

Farm Household: 

- Family Size 

- Education 

- Labour Availability and its Use. 

Farm: 

- Average Farm Size 

-	 ILand Use Intensity 

Farm Assets: 

2. 	 To determine the use of fairm inputs: 

Level of Inputs: 

Tillage operations and cullural practices 

Use of Cbinical [ertili/er 

Use of Pleslicicles 

- 'InigationLevel: 

- No. of canal irrigation 
- No. of tLubewell irrigation 

- Relative share of tibewell irrigation 

- Time of irrigation per unit area 

IrrigationLturns lissed 

3. 	 To examine the existing cropping intensity, cropping pattern and crop 
yields. 

4. 	 To examine the reliability of irrigalion water supplies to the farmers 
(especially tail-end farmers). 

5. 	 To determine the existing St.atlis of ilstitutional agricclltural credits 
and farmers access to: 
- Improved seed 

- Chemical ferliliter 

- Pasticides
 

- Institutional agricuIltural credit
 

6. 	 To study the financial and economic position as well as income 
distributiorn of farm households. 

7. 	 To examine the effects of poor soil drainage on: 
Farm area
 

- Cultural practicies
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-	 Stages of crop growth/seasonal crops 

-	 Input use 

Crop Yield 

- Financial and economic position of the farmers 
8. 	 Farmers perception of actions associated with the rehabilitation of 

drains. 
9. 	 To measures the water flow below outlet: 

Delivery efficiency / conveyance losses (in case of distributary 
sub-systems) 

10. 	 To determine the extent of equity of water deliveries to the farmers 
(especially to the tail-end farmers) of the distributary sub
systems. 

11. 	 To examine the area irrigated per unit time (especially at tail-end 
farmers) of the distributary sub-systems. 

12. 	 To measure the groundwater table depth 
13. 	 To examine the existing soil salinity status at drainage sub-system. 

Keeping in view the terms of reference as well as technical 
proposal of the study, two types of surveys were to be 
conducted, i.e. agro-economic survey and physical/technical 
measurements surey. 

Agro-Economic Survey 

Research Methodology 
- The following three distributaries and one drainage sub-system were 

specified by the sponsoring agency for study purpose: 
- Killianwala Distribulary of Burala Branch, Off Lower Chenab 

Canal, Faisalabld lone. 
- Venoi Dist riblutary, off Sidnai Canal, Multan Zone. 
- 11- Pakpattan Canal Distributary, Pakpattan Canal, Bhawalpur 

/one. 
-	 Mona Bhera Drainage sul)-systeni, Sargodha Zone. 

Stratified proportionate, random and systematic sampling techniques 
were adopted to determine a statistically valid and representative 
sample si/e. 
To provide a basis for assessing the effects of project activities, two 
approaches, i.e. before and after; and with and the without project 
approach is being followed . For the former approach, the 
benchmark survey has been conducted in the project area, whereas 
to apply the latter approach a control group (Non-Project) was also 
selected for study purpose and benchmark survey has also been 
carried out. 
The sample si7e of 18 outlets/ watercourses from the project area 
and 6 from norn-project area (control group) was selected for study 
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purpose. Iwo drains, i.e. Ajjowal and Chot of Mona B3hera drain sib
syslem were selectd for the ensuing study.
 

[he sarnple size (n) of respondent farmers was 327 from the project
 
area, 1081) from non-project area and 51 from drainage sub-system.
 

Soco-Economic Profile of Farm Houtseholds 

- The average family size of sanillle farm houselold was 9.1 in the 
project area and 8.6 in non-project area. I he proportion of female 
population in average family size was about 48 per cent inboth the 
areas. The nembers below 10 years and inactive constituted 36.3 
and 37.2 per cent of the available labour in the project and non
project area respectively. 

- The extenl of literate samiple respondent farmers was 52.0 per cent 
in the project area and 47.8 per cent in non-project area. 

- The available labour force with sample farm hIousehold was 3.9 and 
3.6 male adult equivalent (MAE) in the project and non-project area 
respectively. Of this labour force, 37.3 per cent in the project area 
and42.3 per cent in non-project area was employed at arm. Out of 
the available labour force at farm 66.1 per cent (336.6 man 
clays/farm) in thelproject area and 65.6 per cent (354.0 man 
days/farm) in non-project area was effectively engaged in various 
activities of farm busiless. flile family labour engaged on farm was 
spendirig 57.0 per cent of the lime on crop lusbandry and 43.0 per 
cent for maintenance of livestock in the project area. In non-project 
area, the corresponding figures were 54.3 per cent and 45.7 per cent 
respectively. 

Land Utilization and Cropping Pattern 

The average size of farm area of sample farms was 3.9 and 3.6 
hectares in the project area and non-project area respectively. The 
average size of cultivated area per farm was 3.8 hectare in the project 
area and 3.2 hectare in non-project area. 

Average land use intensity on sample farns worked out to be 98.7 
per cent in the project and90.9 per cent in non-project area. 

- The cropping pattern observed on sample farms indicates that in 
Kharif Season, the cotton crop was the dorninent crop both in the 
project and non-project areas as 67.1 per cent and 67.7 per cent of 

larif cropped area respectively was allocated to this crop. The 
second Kharif crop was fodder, which accounted for "18.0 per cent 
arid 21.3 per cent of the Kharif cropped area in Ili2 proiect aind non
project area respectively. Anion st the Rabi crops, wleat was the 
major crop as 81.7 per cent and 80.3 per cent of the Rabi cropped 
area, was under this crop in the project and noii-project area of 
distributary sllb systems respectively. Next followed crop was fodder 
occupying 16.6 per cent irithe project area aid '18.0 per cent in non
project area. 

[he average cropping intensity on sample farms in the project area 
was 153.9 per cent aid it ranged from "147.0 percent to 166.0 
percent in various distribuitaries in the project area. lhe cropping 
intensity in non-project area was 144.9 per cent aid at 126.4 per 
cent to 174.9 per cent aniong various distributaries in iion-project 
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area. The cropping intensity on samlple farms at head and tail of the 
distributaries sub-syslems was 160.8 per cent and 148.7 per cent 
respectively in the project area, while it was 147.6 per cent and 
143.1 per cent in the non-project area on head and tail locations 
respectively. 

Farm Assets 

On overall basis, the ownership of private tuibewells was found to 
the extent of 25.9 per cent in the project area and 16.7 per cent in 
non-project area. The sample farmers at tail reach of the 
distributaries had 16.3 per cent more ownership of private tuibewells 
as compared with the head farmers which was mainly because of 
scarcity of irrigation water supplies to the tail-end farmers and these 
farmers were sipplemnentinlg the canal water with the tibewell 
water to meet the crop-water requirements. 

On distributary sub-systerns, 20.2 per cent and 13.0 per cent of the 
sample farmers in the project area and non-project area respectively 
had ownership of tractor. The average value of tractor driven 
implements, farm implements and hand tools was Rs. 10,715 and Rs. 
7396 in the project and non-project area respectively. 

- was Rs. 7.7 in theThe average number of animal adult units per farm 
project area and 6.6 in non-project area. In the project area, the 
average aninial adult units per farm ranged from 6.4 to 8.5 on various 
distribuitaries, while such range was 6.3 to 9.3 on distributaries 
selected from non-project area. ihe average value of livestock per 
farm was Rs. 43917, whereas this figure was Rs. 3947 in non-project 
area. 

Physical Inputs Used in Farm Production 

The average number of ploughings per hectare to wheat, cotton and 
sugarcane were 4.5, 6.0 respectively in the project area, whereas in 
non-project area, the corresponding figures were 4.5, 5.5 and 5.6 
respectively, The share of tractor operations in total ploughings was 
87.0 per cent for wheat, 93.0 per cent for cotton andi 67.0 per cent 
for sugarcane in the project area. On overall basis, the average 
number of plankings per hectare was 2.8, 3.6 and 3.9 in case of 
wheat, cotton and sugarcane respectively in the project area. Such 
number of planning were 4.4, 3.8 and 4.3 for above mentioned crops 
respectively in non-project area. 

The average seed rate applied per hectare in case of wheat and 
cotton was 108.2 kgs. and 19.0 kgs respectively in the project area, 
while in case of non-project area such seed rate was 109.5 kgs. for 
wheat and 18.0 kgs for cotton. [or sugarcane, the seed rate was 
expressed in terms of marlas per hectare. Ihuis the seed rate applied 
per hectare for this crop was 25.5 and 19.0 marlas per hectare in the 
project aind non-project area respectively. I he sample farmers who 
were applying recommended level of seed for cotton and wheat 
were 63.9 per cent and 38.5 per cent in the project and non-project 
area respectively, whereas in non-project area, such proportion was 
49.1 per cent for cotton and 11.7 per cent for wheat. 

Survey results reveal that about all the area allocated to major crops 
considered for study was brought under application of fertilizer both 
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in project and non-project areas except wheat and sugarcane in non
project area, where this proportion was 98.7 per cent and 9G.6 per 
cent respectively. 

Of the sample farmers, 98.4 percent, 76.7 per cent and 49.9 per cent 
farmers applied fertilizer to wheat, cotton and sugarcane crops 
respectively in the project area, the corresponding figures for these 
crops were 98.2 per cent, 84.2 er cent and 28.7 per cent 
respectively in non-project area. 

The average dose of chemical fertilizer per treated hectare applied by 
the sample farmers to wheat, sugarcane and cotton was 193.3, 189.6 
and 194.8 Iiutrients kgs. respectively in the project area, whereas in 
non-project area, such lose of fertilizer was 191.7 niitrient kgs. for 
wheat, 216.7 nutrients kgs. for cotton and 194.9 Iiutrients kgs. for 
sugarcane. The average quantity of plant nutrients of nitrogen (N) 
and phosphors (P) applied per hectare of wheat was 125.8 Kgs. and 
67.5 kgs, respectively, while in case of cotton crop, such plant 
nutrients applied were 140.0 kgs. of nitrogen and 54.4 kgs. of 
phosphorus in the project area. In non-project area, similar response 
in this respect was observed. [he N and P ratios on sample farms 
located at various distriblitaries in the project area ranged from 1.7:1 
to 2.2:1 in case of wheat, 1.5:1 to 4.2:1 in case of sugarcane and 
2.4:1 to 3.5:1 in case of cotton in the project area. Theproportion of 
sample farmers who applied recommended dose of fertilizer to 
wheat, cotton and sugarcane crop was 55.6 percent, 69.1 percent 
and 13.5 per cent respectively, while in non-project area, the 
proportion of such farmers was 51.8 per cent , 64.8 per cent and 
16.7 per cent in case of wheat, cotton and sugarcane respectively. 

The cotton and suigarcane area treated by pesticides was 99.2 per 
cent and 18.9 percent in the project area. In non-project area, this 
proportion of the area treated by pesticides was 92.7 per cent for 
cotton and 20.0 percent for sugarcane crop. The proportion of 
farmers who applied pesticides to cotton was 96.8 per cent and 91.2 
per cent in the project and non-project area respectively. For 
sugarcane crop, such Iproportion was '15.0 per cent in the project 
area and 19.3 per cent in non-project area. 

In the project area, the average number of irrigations applied per 
hectare were 3.1 (10.3 hectare-inches) to wheat, 4.1 (13.3 hectare
inclhes) to cotton and 8.9 (27.7 hectare inches) to sug arcane, in non
project area, the average nubner of irrigation were found to be 3.2 
(10.6 hectare-inches) for wheat, 3.3 (10.9 hectare-inches) for cotton 
and 7.0 (22.0 hectare-inches) for sugarcane crop. 

Abou~t 79.5 per cent and 71.6 per cent of the samlple farmers were 
using reconended uLImber of irrigations to wheat and cotton crop 
resp'ectively. In non-l)roject area, 80.5 per cent and 75.0 p)er cent 
farmers had applied reconlnedecl irrigations for wheat and cotton 
respectively. Ilhe proportion of the sample farmers who applied 
recomnended level of irrigation water to sugarcane crop was 
noninal, i.e. 5.5 per cent in the project area and 6.5 per cent in non
project area. 

The average area irrigated per hour was 0.3 and 0.4 hectares in the 
project and non-project area respectively. I-lead and tail-wise 
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comparison reveals that on overall basis, 25.0 per cent more area 
was irrigated per unit of time (one-ho0r) oii sample farms at the head 
as compared to the farms at tail of the distribuLary. 
The share of private tLl)ewells water in total nuimber of irrigations for 
wheat, cotton and sugarcane crop, was 51.0 per cent, 52.0 per cent 
and 50.8 per cent respectively in the project area, while in non
project area, the corresponding share was 40.7 per cent, 37.9 
percent and 41.4 per cent respectively. this indicates that in the 
project area, about 50 per cent irrigation water requirement for 
different crops were being fulfilled through the tubewell water. 
Reliabilit of irrigation water supply refers to turns missed by the 
farmers because of unexpected closure of canal and the turns availed 
by the farmers with less water supply relative to actual supply of 
water for irrigation propose. It is, thus, extent to which )lanned water 
supply was availed by the farmers at different reaches of the 
distributaries and is ex)ressed in terms of percentage. Survey results 
show that on the whole distributary sub-systems, the reliability of 
irrigation water sUcplly on sample farns was 54.3 per cent in the 
project area and 62.0 per cent n non-project area. The reliability of 
irrigation water delivery was 49.2 per cent at Killianwala, 67.4 per 
cent at Venoi and 62.5 per cent at ii-I. Pakpatlan distributary. Head 
and tail-wise description indicates that the reliability in irrigation 
water supply in irrigation water supply was 70.0 per cent at the head 
reach and 36.3 per cent at the tail reach of distributary sub-systerns 
in the project area. 

Equitable distribution of irri gation water is altained when the ratio of 
water delivery through outlel at tail of distributary is equal to one. If 
this ratio is niore than one/less than one, then more than/less then 
due share of irrigation water is delivered through the outlet at the 
head of distributary and the distribution of water will be inequitable. 
On overall basis, tle ratio of water delivery through outlets at head 
and tail of the distributaries was 1.6. Consequently, the outlets 
Iccated at head reach of distributary were getting 1.6 times more 
irrigation water than those located at tail reach of distribuitaries. 1his 
ratio was 2.4 at Killianwala, 1.7 at 11-1 Pakpattan and 0.8 at Venoi 
distributary. 

Institutional Agricultural Credit and Access to Farm hiiputs 

On overall distribulary sub-systems, 35.5 per cent of the sa;-ple
farmers in the project area and 53.7 per cent in non-project area 
obtained institutional agricultural credit. At Killianwala distributary, 
the proportion of SLIch farners who obtained agriciltural credit was 
41.0 per cent, while at Venoi and 11 -[ Pakpattan distribcitaries, such 
proportion was 29.8 per cent and 29.3 per cent respectively. 
The average amount of development loan obtained by the sample 
loanee farmers was Rs.100,416 and Rs. 42,667 in the project and 
non-project area respectively. lhe amno.int of such credit per farm 
and per cultivated hectare was Rs. 7677 and Rs. 2030 respectively in 
the project area. I lie amount of this credit disbursed per cultivated 
hectare was Rs.233 at 1'l- Pakpattan distributary. 
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- The average production loan disbursed per loanee was Rs. 15,378 in 
tie project area and Rs. 9361 in non-project area. Such loan pe: farm 
and per cultivated hectare was Rs, 1044 and Rs. 1070 respectively ill 
the project area, while in non-project are, the corresponding figures 
were Rs. 4247 and Rs. 1324 respectively. 

- About 46.5 per cent sample farmers in the project area and 19.4 per 
cent il non-project area was satisfied with the availability of 
agricultural credit. About 27.8 per cent farmers reported satisfaction 
regarding credit availability for required period. 

Farm Olutput, Cost Structure and Hlousehold Income 

- The average yield per liectare was 52.1 ('10 kgs) for wheat, 48.6 (10 
kgs.) for cotton and 903.1 (40 kgs.) for sugarcane crop in the project 
area. In non-project are, the average yield per hectare was 50.7 (40 
kgs.), 38.7 (,to kgs.) and 89.3.1 (tO kgs.) in case of wheat, cotton and 
sugarcane crop respectively. 

The average gross income per farm was Rs. 86991 in the project area 
and Rs. 67544 in non-project area. '1he average gross farm income 
per cullivted hectare worked out to be Rs. 22992 in the project area 
and Rs. 21 108 in non-project area. 

The share of crops, livestock, renting out farm land, hiring out farm 
machinery and other enterpris(s was in the project area. 67.2, 21.6, 
8.5, 2.1 and 0.6 per cent respectively. 

Tihe average farm cost per farm was Rs. 76202 in the project area and 
Rs. 63453 in non-project area. As far as farn costs, per cultivated 
hectare are concerned, it was observed that the average farm costs 
per cultivated hectare were Rs. 20053 and Rs. 19829 in the project 
and non-project area respectively. The share of cash costs and 
imputed costs in the farm costs was 49.9 per cent and 50.6 per cent 
in the project whereas, innon-project area such share was 49.1 per 
cent for cash costs and 50.1 per cent in case of ilputed costs on 
sanmple farms. 

- Net cash income per farm and per cultivated acre are presented. 
Table reveals that oil overall basis, the average net cash income per 
farm was Rs. 4t9344, and Rs. 36,359 in the project and non-project 
area respectively, while the corresponding figures per cultivated 
hectare was Rs. 12985 and Rs. 11362 in the project and non-project 
area respectively. 

The average net farm income per farm was Rs. 10789 and Rs. 4091 in 
the project and non-project area respectively, while the average net 
farm income per cultivated hectare was Rs. 2839 and Rs. 1278 inlthe 
project and non-project area respectively. 

The net cash household income was Rs. 59980 in the project area 
and Rs. 44041 in non-project area. The net farm household income 
was Rs. 21426 and Rs. 11773 in the project and non-project area 
respectively. 

- In the project area, 40 per cent of the sample farmers with lowest 
net cash income received only '15.8 per cent of the total net cash 
income, While such proportion was 56.2 per cent in case of top 20 
per cent of sample farmer. In non-project area, such income for 
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bottom 40 per cent of sample farmers was 12.5 per cent and 61.3 
per cent for lop 20 per cent of tie sample farmers. 
Oil overall basis the value of Gini-Coefficient was 0.46 and 0.51 in 
project and non-project area respectively. lie magnitude of Gini-
Coefficient was 0.43 and 0.49 at the head and tail reach respectively
of the distributary sul-systemn in tIhe project ai - while in case of 
non-project area, such value was 0.44 for head anti 0.56 for tail-end 
farmers. 

Physical/Technical Measurements Survey 
Introduction 

Keeping in view the o)jectives of the study , as specified in the terms 
of reference as well as the technical proposal of tile study, physical/
technical measurenilents survey was carried out . This survey was to 
be conducted in two phases, i.e. Benchmark (Pre-Rehabilitations) and 
irllpact [valuation (('us -Iehialnili tation). Ihe physical / technical 
measurernents survey covered following field activities. 

Water flow below outlet 

- Delivery efficiency / conveyance losses (incase of distributary 
sub-systems.) 

- Time of irrigation per unit area 
- Groundwater table depth moniloring 
- Soil quality analysis (in case of drainage sub-system only) 

Research Methodology 
The sample size of 18 canal outlets/ watercourses, i.e. 7, 6 and 5 
watercourses on Killianwala, Venoi and 11-[ Pakpattan distributaries 
respectively which were selected for the physical measurements of 
water flow. lhe same nurmber of watercourses were considered. 

Inflow/ouitflow measurements were made using 8" as well as 12" 
size cut-throat flunes to estimate inflows and watercourses losses. 
Current meter was also Used to determine the inflow of the mogha. 
For monitoring the fluctuations in groundwater table depth, quarterly
readings from the head, rniddle and tail regions of sample selected 
improved and unimproved watercourses were collected from the 
piezoneters installed on distribuLary sub-systens, while in case of 
sample drains, quarterly readings of groundwater table depth were 
noted from 20 different piezonieters located on the one mile portion 
of each Ajjowal and Chot drains during the benchmark survey period, 
i.e. 1990. 
To assess the changes in the Soil Salinity status after rehabilitation of 
Mona Bhera Drainage Sub-system, the soil salinity status was 
examined by using the IM-38 apparatus at 20 different sites (Where
piezometers were installed) located on Ajjowal and Chot drains. Soil 
characteristics, viz Electircal Conducltivity of Saturation Extract (ECe),
p1-Is and Sodium Adsorption Ratio (SAR) from 0-15, 15-30, 30-60, 60
100 and 100-150 cin were studied on Ajjowal and Chot drains during 
the benchmark survey period. 
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Results and Discussion 
Inflow data was collected by using cut-throat flumes and current 

meter. Statistical analysis indicateyno significant difference in the 
data collected by these two methods. 

On 'll three distributary si)b-systems, a large number of sample 
watercourses had moghas which were found demaged by the 
farmers. Their dimensions were thus altered to increase the inflows. 
On such rnoghas, application of hydraulic equations to estimate 
inflows did not give good results. The actual inflows were very high 
than the calcualted values. 

Of the sample outlets, 57.1 per cent on Kilianwala 50.0 per cent ol 
Venoi and 60.0 per cent oi 11 -[ Pakpattan distributary were found 
tempered with. In case of tail of the Killianwala distributary, the 
situation of canal water availability was qut'e uncertain, thus farmers 
haV mostly installed tubewells for irrigation prLll3ose, Some of the 
farmers in the tail-end of ths distributary have permanently closed 
their moghas. 

Canveyance losses increased with the distance from the source of 
supply. The farmers sitting at the tail-end received relatively less 
water than the farmers at Ihe head and middle of the watercourse, 
since a large portion of water was lost through seepage when it 
reached the tail-end. 

At Killianwala distributary, the conveyance losses through the 
watercourse system were found to be 42 per cent and 44 per cent 
during Kharif and Rabi seasons respectively. Il terms of delivery 
efficiency, the corresponcling figures were 58 per cent and 56 per 
cent respectively. 

The conveyance losses of sample watercourses on Venoi distributary, 
ol overall basis were found to be 34 per cent during Kharif and 38 
per cent during Rabi. The delivery efficiency on such watercourses 
was 66 per cent and 62 per cent in Kharif and Rabi season
respectively. 

The overall conveyance losses in the sample watercourse located on 
'11.-Pakpattan distribulary were found to be 36 per cent and 41 per 
cent dhring Kharif and Rabi respectively. '1he corresponding figures of 
delivery efficiency were, therefore 64 per cent and 59 )er cent 
respectively. 

W\aterlahl. (N'tll I )f 3 :tuar'ler realings were obtained from Ihe head, 
middle and tail of Ihe selected sample watercourses of three 
distirlbutaries sub-systemrns. Survey results indicate that on the whole 
the mean watertable depth was 12.9 feet at Killianwala, 24.0 feet at 
Venoi and 21.5 feet at 11-1 lPakpatlan distributary. 1lhe average 
walertable depth at head, middle and tail of the saipe 
vatercourses of Killianwala distributary was '12.5 feet, 12.1 and 14.2 

feet respectively, whereas at Venoi such figures were 26.0 feet for 
head, 23.5 feet for middle and 22.7 feet for tail of the watercourses. 
lhe mean waterlable depth was 20.4 feet at head and 19.1 leet on 
both middle and tail of the sample watercourses located at 11-L 
Pakpattan distributary. 
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The overall nlean of groundwater table was 4.7 feet while for natural 
stirface level and groundwater level it was 709.8 and 705.1 
respectively. The average groundwater table depth of three quarters 
shows that the overall mean value of groundwater depth was 3. feet 
while mean natural surface level and groundwater level was 683.4 
and 682.2 respectively. 

Survey results indicate that soil from 0-30 cm depth at the tail on 
Ajjowal drain was saline in nature while the rest of the profile was 
non-saline. As far as Chot drain is concerned, the whole profile of the 
soil was non-saline. The average ECe, pl-s and SAR of the profile was 
3.30 dSrn-1 , 8.81 and 5.63 (m rnol L-1)1/ 2 respectively in Ajjowal drain, 
whereas in case of Chot drain, the corresponding figures were 1.79 
dSm -1, 7.76 and 5.10 (i mol L-')1/ 2 respectively. 

The sample drains ware badly affected and, thus the farmers of the 
area cou d not grow long rooted crops due to waterlogging. The only 
crops they could grow were rice, fodder and sugarcane. Even 
sugarcane growth at Chot drain was badiy affected with weeds 
primarily due to waterlogging. The drains were mostly clogged and 
stagnant water surface was rising to cause waterlogging in the area. 

Benchmark Survey of Mona Bhera Drainage Sub-system 

The family labour available per farrn was 3.5 male adult equivalent 
(MAE), in which employed labour was 49.3 per cent. The labour 
force effectively engaged in farm activities was 73.3 per cent of the 
employed family labour. In terms of mandays, such labour was 
worked out to be 280.7 mandays per farm and 80.9 mandays per 
hectare. The farnily labour eniployedat farm was equally allocated to 
crop sector (50.6 per cent) and livestock enterprise (49.4 per cent). 

The mean size of farm and cultivated area was 3.8 and 3.5 hectares 
respectively. The average land use intensity was'92.1 per cent. 

Non of the sample farmers reported that their farm land was of good 
quality, however, 66.7 per cent of thern cultivating average quality 
farm land. 

The cropping pattern indicates that the dominant in Kharif season 
were sugarcane and fodder occupying 30.0 per cent and 29.5 per 
cent of Khari. croped area respectively, while rice crop was grown on 
15.0 per cent. In Rabi season wheat was the principa crop grown on 
68.9 per cent of the cropped area in this season. The next crop was 
fodder, occupying 27.7 per cent of the Rabi cropped area. Generally, 
the cropping pattern on both the sample drains (Ajjowal and Chot) 
was not Much different with respect to crops grown in both the 
seasons. 

The cropping intensity on the sample farms was 119.3 per cent. It 
was 131.5 per cent and 102.1 per cent on Ajjowal and Chot drain 
respectively. 

On overall basis, the average number of ploughings on sample farms 
was 6.4, 7.5 and 6.2 for wheat, sugarcane and rice crops 
respectively. The share of tractor use in ploughing operations was 
39.0 per cent, 52.0 per cent and 42.0 per cent for wheat, sugarcane 
and rice crops respectively. 
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The average seed rate per hectare Used by the sample farmers was 
99.3 Kgs for wheat, 25.4 marlas (or sugarcane and 17.5 Kgs for rice. 

About 89.0 per cent, 92.5 per cent and 97.4 per cent of the area in 
case of wheat, sugarcane and rice crop respectively was treated by 
chernical fertilizer-by the sample farmers. 'lhe proportion of sample 
farmers who applied chemical fertilizer was 92.2 per cent for wheat, 
70.6 per cent for sugarcane and 37.3 per cent for rice. The average 
dose of fertilizer per treated liectare applied by the sample farmers 
was 126.5 lutrients Kgs for wheat, 191.9 nuitrients Kgs for sugarcane 
and 104.4 nutrients Kgs for rice, whereas such dose per cropped 
hectare was 112.7, 177.0 and 101.7 nutrients KT.; n case of wheat, 
sugarcane and rice respectively. The sample f;,,;ers who applied 
recommended dose of fertilizer to above mentioned rnajo, crops was 
9.8 per cent, 11.8 per cent and 23.5 per cent respectively. 

On the whole, 32.4 per cent of the su garcane and 7.8 per cent of the 
rice crop area was treated by pesticides. 1he proportion of sample 
farmers who adopted practice of pesticides use was 22.2 per cent for 
sugarcane crop and 5.3 per cent incase of rice crop. 

Oii overall basis, the total farm labor (including family labor, 
permanent hired labour and casual hired labour) used at farm was 
383.8 mandays per fairm and 109.7 iiandays per cultivated hectare. 

The average niinuber of irrigation water applied per hectare was 2.4 
for wheat, 61. for sugarcane and 8.4 for rice crop. As far as the 
average lIectare-inches per hectare are concerned, survey indicated 
these were 8.2, 15.9 and 26.2 in case wheat, sugarcane and rice crop 
respectively. lhe pro )ortion of the sample fariers who were 
applying recommnended number of irrigation water was 39.2 per cent 
for wheat, 7.8 per cent for sugarcane and 8.9 per cent in case of rice 
crop in the drain affected study area. _1he share ut private tubewells 
water in total irrigations applied to wheat, suIgarcane and rice was 
34.3 per cent, 31.2 per cent and 45.5. per cent respectively. 

The average yield per liectare of wheat, sugarcane and rice crop was 
46.3 (40 Kgs), 674.4 (40 Kgs) and 51.2 (40 Kgs) respectively. 

The average gross farm receipt per farm was Rs. 45366, while it was 
Rs. 13069 on per cultivated hectare basis. The share of crop sector 
and livestock enterprise intotal gross farm receipts was 46.2 percent 
and 41.1 percent respectively. SucIh share of income from area 
rented out/shared out farm land and rented out farmn machinery was 
10.2 per cent and 1.3 per cent respectively. 

The average net cash income of the sample farm was Rs. 26208 per 
farm and Rs. 7,188 per cultivated hectare. The net farm income was 
Rs. 2792 per farm and Rs. 789 per hectare. 

The average net cash hold income was Rs. 3,1063 and such incoe per 
capita basis was Rs. 4258. 

The net farm household income was Rs. 10646 and per capita it was 
Rs. 1331. 



-xxxxii-

At drain sub-system, 40 per cent of the samnlle farmers with lowest 
cash income obtained oniy 17.8 per cent whereas the proportion of 
cash income was 51.6 per cent in case of top 20 per cent of the 
sample farmers. The value of Gini-coefficient was 0.43. 

Poor Soil Drainage and its Effects 
About 36.0 per cent of the farm area remained submerged by 
groundwater thought the year, whereas 26.5 per cent remained 
submerged for part of the year. Itowever, 37.5 per cent was affected 
by high watertable but was not submerged by' underground water. 
The proportion of the area which was found submerged for two 
months duringthe year was the highest, i.e. 74 per cent, followed by 
area found submerged for three to four montlhs, i.e. 16.0 per cent of 
the farm area. 
The watertable depth increased with the increase in distance of farm 
location from the drain, i.e. the average watertable depth was 1.3 
feet on the bank of the drain, whereas it was 13.4 feet on various 
farms located within the radious of one mile from the drain. 
The cultivated area decreased by 29.0 per cent because of 
submergence by groundwater as reported by the sample farmers. 
Because of decrease in cultivate area, family labour use at farm level 
also decreased, such in use of family labour observed was 7.7 per 
cent. 
About 70.0 per cent and '18.0 per cent of the sample farmers 
provided the response regarding drain effects at various stages of 
crops in case of Rabi and Kharif crops respectively. From the sample
farmers who provided response for rabi crops, 24.0 per cent and 20.0 
per cent reported effects of flood at sowing and middle stage 
respectively; whereas an equal proportion, i.e. 12.0 per cent reported 
such adverse effect on crop at early stage as well as final stage 
(maturity) of rabi crops. 

Waterlogging results in decrease in the yield of various crops oin 
sample farns. The average yield decrease n the case of wheat, rice, 
sugarcane, maize and cotton as reported by the sample farmers was 
43.5 per cent, 18.9 per cent, 23.0 per cent, 79.0 per cent and 61.1 
per cent respectively. 
About 6.0 per cent of the sample farmers reported constant adverse 
effect of drain on farn land cultivation, whereas 88.0 per cent 
reported that cullivationi process on farn land is affected only
because of rainfall. 

Farmer's Perception of Actions Associated With the Rehabilitation of Drain 
An increase of 78.0 per cent in cropllpecl area C-oulcd be expected with 
rehabilitation of drain. Such increased in crop acreage expected was 
84.0 per cent on Ajjowal drain and 72.0 per cent on Chot drain. 
About 32.0 per cent of the samll1e farmers reported more than 40.0 
per cent increase in crop acreage because of land reclamation after 
rehabilitation of the drain. 

Of the sample farmers, 96.0 per cent expressed willingness to 
change cropping pattern after rehabilitation of drain. The sample 
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farmers who showed willingness to cultivate cash crops, cereal crops 
and other crops on their farms where 92.0 per cent, 82.0 per cent 

' and 6.0 per cent respectively. 

About 66.0 per cent of the sample farmers were expecting increase 
in yield of crops to 'great extent'. Whereas, 22.0 per cent reported 
such increased in crop yield to 'some extent'. However, 12.0 per 
cent of them were of the view that no change in crop yield could be 
associated with rehabilitation of the drain. 

Rehabilitation of drain increases farmers interest in farm activity and 
they would try to utilize farm land for all possible farm enterprises to 
get maximurn benefits from it. About 64.0 per cent of the sample 
farmers expressed intention to introduce farm forestry on farm land 
to increase their farm income after rehabilitation of drain, while an 
equal proportion, i.e. 4.0 per cent of the sample farmers showed 
willingness to initiative fish farming and other activities on farm land 
for supplementing farm income. 

Of the sample farmers, 90.0 per cent reported adoption of 
technological changes in cro Ip production after rehabilitation of tile 
drain system. 

Conclusions 

The major conclusions of the study based on analysis of data presented in this 
report are the following: 

1. 	 This study has shown that the reliability in supply of irrigation water on 
farms at head of distributaries was 33.7 per cent higher than those at tail of 
distributaries. In case of Killianwala distributary, the reliability of sip ply 
irrigation water at tail was only 16.9 per cent. Generally, the farmers on this 
distributary were depending on tuibewell water to a larger extent to meet 
their irrigation water requirements. Consequently their irrigation cost was 
higher by 8.0 per cent as compared to the farmers at head reach of the 
distributary. The reliability of canal water supply particularly at tail reaches of 
distributaries is likely to improve with the inplementation of Irrigation 
Systems Rehabilitation Project - II in Punjab. 

2. 	 Equitable distribution of irrigation water is attained when the ratio of water 
delivery throuLIgh outlet at head of distributary to water delivery through 
outlet at tail of distribitary is equal to one. If this ratio is more than one / 
less than one, then more than / less than due share of irrigation water is 
delivered throu gl the outlet at the head of distributary and file distribution 
of water willVbe illequitable. Survy resulis reveals that these was 
inequitable distribution of water delivery, i.e. the ratio of water delivery at 
head outlet, to those at tail of distributary was 11.6. This indicates that head 
outlets were delivering 1.6 times more water as :onp;ared with outlet at tail 
of the distributa.y, I lowever, this ratio varied faim 0.8 to 2.4 at different 
distributaries, indicates inequitable distributior in water delivery. Such 
situation is supported by findings of technic(a / ,'hysicalI measurement 
survey that of the sample outlets, 57.1 per cent on,Kilianwala, 50.0 per cent 
on Venoi and 60 Per cent on '11-1 Pakpattan distributary were found 
tempered with. 
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3. 	 The cropping intensity oil farns located at the head of distirbutaries was 
higher (by 12.1 per cent) than the tail of distributaries where cropping
intensity at tail was higher by 10.2 per cent relative to the head of 
distributary, which can be attributed to highly unreliable canal water
supplies and the avialability of groundwater suitable for irrigation. Installation 
of tubewells for irrigation purpose is not posible were groundwater is 
brackish i.e. in case of tail of 114 Pakpattan distribulary. In Punjab 17.3 per
cent of the canal command area has brackish groundwater which is unfit for 
irrigation. Thus there is need to improve the reliability and equitable 
distribution of canal water through Irrigation Systems Rehabilitation. 

4. 	 Differences in canal water delivery at various reaches of the distributaries 
were affecting inputs use level at farms. This study has shown that the 
farmers at head of the various distrijutaries were using more fertilizer 
nutrients per hectare and heclare-inches of irrigation water for various crops
relative to the farms at tail of different distribularies except in case of 
Killianwala, where the use of fertilizer and irrigation water applied was 
higher at tail compared with the farms at head because of their access to 
tubewell water. [he use of labour on sample farms located at head reach of 
distributaries was 11.4 per cent higher than those at tail of distributaries. 
Such labour use was higher from 6.4 per cent to 42.8 per cent oil various 
distributaries. 

5. 	 rhe net farm income per farm as well as per cultivated hectare was 
generally higher on sample farms located at tail reach of distributary as 
compared with farms on head reach of distributary except 11-L Pakpattan
distributary. Relatively greater incidence of tempering with the outlets at the 
tail of Venoi distributary and more assured irrigation water availability
through tubewells at the tail of Killianwala distributary are lie main 
contributing factor such a situation. Which Irrigation Systems Rehabilitation,
the disparity in income level at various reaches of the distributary may be 
reduced. 

6. 	 The income distribution in terms of Gini-Coefficient on sample farms at
head of distributary has less skewed (0.44) relatively to the farms at tail of 
distributary sub-system (0.19). Better reliabolity of irrigation water at head of 
the distributary may have contributed to such a situaton. 



CHAPTER - I 

INTRODUCTION 

1.1 Background 

The geographical area of Pakistan is about 80 million hectares illthe four 

provinces of Punjab, Sindi, NWFP and Balochistan. About 34.4 million hectares is 

Suitable for agricultural and forestry uses, of which about 16.2 million hectares 

cultural)le command area (CCA) are irrigated. About 11.0 million hectares of CCA is 

served by the Indus Irrigation System (-easibility Study, 1986). 

The Indus Irrigation System, serving 11.0 million hectare CCA, is the 

largest contiguous irrigation system in the world. It comprises the Indus River and 

its major tributaries, 3 major storage reservoirs, 19 barrages/headworks, 12 link 

canals and 43 canal commands. The total length of the canal system is about 

58,500 kilometers, while the watercourses, farm channels and field ditches running 

another 1.6 million kilometers in length (Annoymous, 1986). Descriptive statistics 

of Indus Irrigation System's Channels is presented in Table 1.1. 

The existing canals were generally designed with the criteria, which takes 

into account: 

i) The availability of waler supplies in the river 

ii) to cover the largest possible acreage of crops ,,'ith the minimum of 

water. 

iii) to operate at low c:osl ;1nl with minimum1 of technical staff. 

" wThe iond Irrigation Systenm Rehabilit iltimPI ojitr. (ISRP-1I, Ieasiility Study ( 'lV;t,), National Engineering SeivicesSe 

Pakistan (Pvt) Limited, .117 WAPDA Hose, P.O. Im\ No. I: I,l.alm Pakisims. 
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Table 1.1: 	 Descriptive Statistics of Indus Irrigation Systems 
Channels in Pakistan 

Total Discharge Culturable 
Province Length (Cusecs Command Area 

Designed 
(Kin) Capacity) (Million Hlectares) 

Punjab 36,700 272,000* 	 8.36 

Sindh 18,625 132,400 	 4.93 

NWFP 2,300 7,700 	 0.36 

Baluchistan 825 4,770 	 0.31 

Total 58,500 416,870 	 13.96 

* Include link canals 

The above designed capacity an(l inadequate agricultural inptts have 

resulted in low cropping intensities and low yields (Feasibility Study, for ISRP-11 

i986). However, to meet the urgent food demand of rapidly increasing population 

(at 3 per cent per annmln) and export of possible surplus to aid balance of 

payment, and with availability of more water following construction of storages, 

barrages and link canals, flows in excess of design capacities/discharge are being 

phased in most of the canals Of Indus Irrigation System. 'Ihis has placed great 

stress on the system. Deferred maintenance for several years clue to inadequacy of 

oleration and maintenance (O&M) funding ftle hVr aggravated Ihe situation. 

Thus, the most canals are Operating with inadequate or no free 

board, eroded berms, inadequate operating with, in many distributaries and minors 

due to desimentation are repairable structures. Elmbankments and prisns are 

ravaged by the unauthorized crossing of people, farm animals, tractors and 

vehicles. 
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In consequence, there were freqluent breaches on the canals before 

the Irrigation System Management / Rehabili'ation Project (ISM/RP) was taken up 

in 1982 and in turn the timely and reliable availability of water for the crops 

became uncertain. 

The Indus Canal System carries a substantial sediment load (50 to 

300 PPM of fine and medium sands). 1lhoUgh the canals are theoretically designed 

to carry this load for proportional deposition on the irrigated lands, a significant 

amount is deposited in the irrigation channels. The deposition is particularly 

serious in the distributaries and minors with flows less then 500 cusecs and is 

located in their middle and lower channels. The net effect of this problems is to 

raise the surface of flow in these channels resulting in excessive withdraws of 

water by watercourses located in the upper reaches and corres)onding shortages. 

Thus inequitable distribution of available water throughout the length of the canals 

take place with serious complaints of shortages at the tail where the crop 

production isadversely affected. 

1.2 Surface Drains 

The existing surface drains have been designed with rule of thumb criteria, 

ranging from about 30 to 110 liters per send per square mile of catchment area, 

which results in inadequate capacity of the drain. In addition many areas are not 

covered by surface drains. Due to inadecquate maintenance the drains are generally 

clogged with weed growth, sloughing of banks and unable to carry the standing 

crops get damaged and also the watertable rises, resulting in waterlogging the 

areas and adversely affected the crop prodluctionl. 
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1.3 	 Irrigation Systems Rehabilitation Project 

The inadequate funding available for operation and maintenance of the 

irrigation and drainage system for several years before 1982 has been the major 

cause for the accumulation of deferred maintenance, resulting in the deterioration 

of the system. The need for remedying the situalion was recognized by the 

Government of Pakistan and Irrigation Systems Management and Rehabilitation 

Project-Il inplermented an all four provinces. Ihe project provided for rehabilitating 

approved surface irrigation and surface drainage systems that had badly 

deteriorated because of the deferred maintenance. According to the Feasibility 

Study (1986), the objectives of ISRP-I were as follows: 

1. 	 To increase agricultural production by (i) providing a more reliable 
water SLIpply by reducing risk of failure in tlie irrigation network, and 
ii) reducing crop losses resulting from rain flooding by improving the 
surface drainage system; 

2. 	 To provide a more ecquitable irrigation water supply to all farmers by 
increasing deliveries to watercourses in the lai reaches of minors 
and distributaries through a programme of silt removal from the 
selected chariels; 

3. 	 To strengthen the capability of the PIDs O&M Programmes so as to 
improve efficiency of system operation, and assure continued 
maintenance of installed facilities; and 

4. 	 To serve as a phase-I model of a larger and contirluing programme of 
a similar nature that could be rel)licatedI in further projects. 

According to Feasibility Stldy (1986), Ihe objectives have been achieved in 

that the reliable irrigation supplies were made available for channels where work 

has been carried out, indicating improved supplies in tail reaches. For instance, in 

case of Main Line Upper in Thai, prior to strengthening the banks, the canal was 

being operated, even below full supply for years, with the help of night watching. 

As a result of the rehabilitation, the canal is now being run upto full supply and 
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without special watching arrangements, thus assuring irrigation supplies and saving 

on operation cost. 

Keeping in view the success and achievements of ISRP-I, the Government 

has launched Irrigation Systems Rehabilitation Project-Il (ISRP-II). The project 

to 1993. This project was proposed by Provincialduration is 5 years, i.e. 1988 

Irrigation Department as a replicated project using the experience gained during 

the implementation of phase-I. The project spread throughout the Province was to 

benefit 2.96 million hectares of culturable command area (CCA) out of a total 

culturable command area, i.e. 8.36 million hectares. The corresponding farm 

families to be benefitted are estimatec to be about 0.75 million (PC-I Performa, 

1988). 

Rehabilitation of the drainage system primarily involves earthwork in the 

form of clearing and cleaning, Virtually all of this work must be done by draglines. 

The proposed drains for rehabilitation in the Punjab are located in the four irrigation 

regions, i.e. Lahore, Sargodha, Faisalabad and Multan. The total catchnent area of 

the proposed drains isabout 1,76,000 acres with total length of 521 miles. Because 

of inadequate maintenance, most of the proposed drains have become clogged 

season, monsoon flows overspill andwith sediments and weeds. During rainy 

inundate the standing kharif crops sown on either sides of the drain in event of 

even design floods. The slow removal of excess storm water is a major constraints 

in the increase in crop productiol. 
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1.4 	 Objectives of the Project 

The project aims at increasing agricultural production by: 

1 Providing more reliable/timely Sul)l)Iy of irrigation water by reducing 
of failures in the irrigation distribution systems by improving the 

flooding clue tochannels, and reducing crop losses resulting from 
rains by improving surface drainage system; 

Providing more equitable irrigation water Supply to tle farmers by 
of2. 	

providing deliveries to watercourses on the tail reaches 
removal of silt anddistributaries and minors through a programmed 

remodelling (where necessary) of channels; 

to handle the3. 	 Strengthening the capability and capacity of the PIDs 
operation and maintenance of System in a more effective manner so 

systems operation becomes more efficient and tlethat the 
maintenance of the installed facilities is assured in a continued 

manner. 

1.5 	 Significance of Benchmark Survey 

mark or record made by survey toThe benchmark survey refers to a 

indicate a point of reference. Shahid, Haque and Khan (1990) stated that the 

is generally undertaken before the implenlentatiol of thebenchnark survey 

a basis for assessing the extent of success achieved and 	realizationproject to form 

survey, thus, provides a
of underlying objectives of the project. The benchmark 

basis for suI)sequlent evaluatiol of a developnient project. 
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It was decided in a meeting held on 25th July 1989 in the Planning and 

Development, Government of the Pinjab, that the PLinjab Economic Research 

Institute (PERI) will undertake the Benchmark and Evaluation Study of Irrigation 

Systems Management and Rehabilitation Project in Puinjab. The Institute has 

conducted the "Benchmark Survey of Irrigation System Management and 

Rehabilitation Project-Il in Pinjab" on beialf of the Ministry of Water and Power, 

Government of Pakistan. 

1.6 Objectives of the Benchmark Survey 

The specific objectives of the study are as follows: 

1. To study the characteristics of farm households and farm such as 

- Farrm I-ouseholds: 

Family size 
Education 
Potential Labour Availability and 
its Use 

Farm 

Average Farm Size 
I.and Use Intensity 
Farm Assets: 

- Farm Building 
livestock Inventory 
Farm Machinery and Implements 

2. To determine the use of farm inpuls: 

Level of Inputs: 

Tillage operations and culturable practices 
Use of c'emical fertilizer 
Use of pesticides 



Irrigalion Ievel: 

No. of canal irrigalions 
No. of tubewell irrigations 
Relative share of tu )ewelIl irrigaion 
T ime of irrigation per unit area 
Irrigation turns missed 

3. 	 To examine the existing cropping intensity, cropping pattern and crop 
yields;. 

4. 	 To examine the reliability of irrigation water supplies to the farmers 
(especially tail-end farmers); 

5. 	 To determine the existing stat us of institutional agricultural credit and 
farmers access to: 

- Improved seed
 
- Chemical fertilizer
 
- Pesticides
 
- Institulional agricultural credit
 

6. 	 To study the financial and economic position as well as income 

distribution of farm households. 

7. 	 To examine the effects of poor soil drainage on: 

Farm area 
Cultural practices 
Stages 	of crop growth 
Inpults 	use 
Crop Yield 
Financial andi economic position of the farmers 

8. 	 Farmers perceptions of actions associated with the rehabilitation of 
drains; 

9. 	 To measure the water flow below outlet: 

Delivery efficiency/con.eyance losses (in case of distributary 
sub-system). 

10. 	 To determine the extent of equity of water deliveries to th,. farmers 
(especially to the tail-end farmers) of the distributary sub-systems. 

'11. 	 *o examine Ihe area irrigated 1)erI unilt tiime (especially at tail-end 
farmers) of the distril)utary sub-systems. 

12. 	 To measure the groiindlwaler table deplh. 

13. 	 To examine the existing soil salinity status at drainage sub-system. 
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1.7 Organization Plan of the Study 

The executive summary is presented in the beginning of the report. 

Following the introduction, the research methodology adopted for this study is 

discussed in Chapter-li. Socio economic profile of farm households is studied in 

Chapter-Ill. Land utilization and cropping pattern has been discussed in Chapter-IV, 

while farm assets have been reviewed in Chapter-V. Physical inputs used in farm 

production are discussed in Chapter-VI. Institutional agricultural credit and access 

to farm inputs has been examined in Chapteri-VIl. Farm output, cost structure and 

household income has been discussed in Chapter-VIII. The results of 

physical/technical measurements survey are presented in Chapter-IX. Benchmark 
I

Survey of Mona Bhera Drainage sub-system is discu~ssed in Chapter-X of this text. 



CHAPTER - II
 

RESEARCH METHODOLOGY
 

2.1 ].itroduction
 

The research methodology adopted for the study is
 

discussed in this chapter. Keeping in view the scope of
 

the study, an inter-disciplinary approach was adopted in
 

which Social Scientists, Agricultural Engineers and Soil
 

Scientists worked in a team. Consequently, two types of
 

surveys were conducted for the ensuing study:
 

1. Agro-Economic Survey
 

2. Physical/Technical Measurements
 

- Water FJ4pw Below Outlet 

- Delii'ery Efficiency/Conveyance Losses 
(in case of distributary subsystem 

- GroUndwater Table Depth 

- Soil'Quality 
(in case of drainage subsystem) 

2.2 Agro-Economic Survey
 

The main focus of Irrigation Systems Management
 

and Rehabilitation Project-II (ISRP-II) is to
 

rehabilitate the canal systems inorder to increase
 

agricultrual production by providing more reliable/timely
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and equitable irrigation water supply to the farmer's
 

watercourses located at tail reach of distributary or
 

minor. Thus to assess the project implementation status
 

and subsequent effects of the project activities in the
 

Province, it was proposed to conduct agro-economic survey
 

of the study area, i.e. distributary subsystem and drainage
 

subsystem to determine pre-project economic position of
 

the farm households of the area.
 

2.2.1 	Sampling Procedure for Distributary
 

Subsystems in the Project Area
 

The following sampling techniques were adopted to
 

determine a statistically valid and representative sample
 

size from the proejct area:
 

- Stratified Proportionate Sampling
 

- Random Sampling
 

- Systematic Sampling with Random Start
 

a) Selection of Distributaries
 

T 'he irrigation network spread over the Province
 

of Punjab was the universe of the study. However, the
 

distributaries with similar water flow capacity (discharge
 

capacity) might have similar water supply systems the
 

following three distributaries were specified by the
 

sponsoring agency for the study purpose:
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1. 	Killianwala Distributary of Burala Branch,
 
off Lower Chenab Canal, Faisalabad Zone.
 

2. 	Venoi Distributary, off Sidnai Canal, Multan
 
Zone.
 

3. 	 11-L PakPattan Canal Distributary, off PakPattan
 
Canal, Bahawalpur Zone.
 

b) Selection of Outlets/Watercourses
 

To derive reliable estimates with minimum sampling
 

error the procedure followed for the selection of canal
 

outlets/watercourses was made on the basis of variability
 

in discharge of outlets from respective distributary. For
 

this purpose, a list of total canal outlets, along with
 

their designed discharge and culturable command area (CCA)
 

located on Killianwala, Venoi and 11-L PakPattan distributaries
 

was obtained from the Sub-Divisional Officer of Killianwala
 

distributary, Kanya, District Faisalabad, Sub-Divisional
 

Officer of Venoi distributary, Sidnai, District Khanewal
 

and Sub-Divisional Officer of 11-L PakPattan distributary,
 

Thingi, District Vehari respectively. The canal outlets/
 

watercourses were located either directly on the distributary
 

and/or minors emanating from a particular distributary.
 

The discharge of the canal outlets on a distributary and/or
 

a minor may differ from each other on the basis of culturable
 

command area. Thus the selection of canal outlets/watercourses
 

has been made on the basis of variability estimated for
 

discharge or water from the various canal outlets on the
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distributary and minor by using the following formula:
 

N ENh Sh2
 n = N2 d2
 -+ ENh Sh2
 Z2
 

where
 

n = Sampling size of canal outlets/watercourses.
 

N = Total canal outlets on the three sample distributary
 
subsystems.
 

ENh = Canal outlets on each subsystem.
 

Sh = Discharge variability among outlets on a
 
distributary subsystem.
 

Z = Normal variate at 95 per cent confidence level
 
[z = 1.961
 

d = Acceptable error, i.e. 0.22
 

The calculation for determining the sample size
 

of canal outlets/watercourses was as follows:
 

n . .. -357) (84.6757)"C- = 17.8 
(3r,)2 (0.22)2 + 17.8 

(1.96 + 84.6757 

Say = 18
 

Thus the sample size of 18 canal outlets/watercourses
 

was determined for the study purpose. The detail of calculation

for determining the sample canal outlets/watercourses is
 

given in Annexure 2.1. Location of sample canal outlets/
 

watercourses of selected distributary subsystems is presented
 

in Table 2.1.
 

* Parel, Cristina P. (1973) "Sampling Design and Procedures", 

The Agricultural Development Council, 630, Fifth Avenue,
 
New York NY 1.0020 and Tanglin PO Box 24, Singapore-10.
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Table 2.1: Sample Watercourses on Selected Distributaries
 
in the Project Area 

Distributary Minor 
Location on 
Distributary/ 
Minor 

Outlet/ 
Watercourse 
No. 

Status of 
Watercourses Village Tehasil District 

Farm 
Households 
No. 

Killianwala -

-

Head 

llead 

7136-L 

12500-L 

Improved 

Improved 

437/GB Crowl 

437/GB Crowl 

Samundari 

" 

Faisalabad 

" 

59 

83 

- Head 15063-L Unimproved 440/CB Faizpur " 33 

- Tail 136506-L Unimproved 555/GB 
Jakharanwala 

27 

- Tai I 136780-R Improved 554/GB 
Kathianwala 

of 36 

" Minor-3 Head 11361-1. Unimproved 446/GB
Kakeywala 

49 

" Tail I 760(0-I. Unimproved 446/GB 
Kakeywala 

" I 49 

Venoi llead 

Hlead 

3108-L 

10783-L 

Unimproved 

Unimproved 

-Jodhpur 
-Choperhatha 

.odhpur 

Kabirwala 

" 

Khanewal 

" 

77 

22 

" 

" 

Tail 

Tail 

79660-L 

75302-R 

Unimproved 

Unimproved 

Chak 19/V 

Chak 15/V 

" 

" 

" 

" 

14 

57 

" Nanankpur Head 6008-L. Unimproved Khanewal t " 11 

" Tail 32558-R Unimproved Nanankpur " " 38 

11-L PakPattan 

if 

Head 

Head 

11000-L 

38774-L 

Unimproved 

Improved 

Chak 177/WB 

-Chak 193/WB 

-Lalipur 

Mailsi Vehari 34 

66 

S 3R/11-L 

Tail 

Head 

127055-TF 

4000-R 

Unimproved 

Unimproved 

Chak 255/WB 

L.al Saggu 

Lodhran 

ailsi 

Nultan 

Vehari 

39 

14 

" " Tail 14966-L Uni mproved Chak Mughal " " 20 
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c) Allocation of Sample Canal Outlets/
 
Watercourses in the Project Area
 

The sample size of 18 canal outlets/watercourses
 

determined by using above mentioned formula was allocated
 

amongst the three specified distributary subsystems by
 

using the Proportionate Allocation Method as suggested by
 

Parel (1973).
 

Nh
nh N- n
N
 

where
 

nh = Sample size in each stratum
 
(distributary subsystem)
 

Nh = Population in each stratum
 

N = Total population
 

n = Sample size
 

The calculations for the allocation of sample size of
 

canal outlets/watercourses in various distributary subsystems
 

are as follows:
 

136 
n = 35-7 .18 = 6.8 or 7
 

n2 12 18 = 6.2 or 6
 

97
 
n3 35-7 18 = 4.9 or 5
 

NOTE - nI = Killianwala distributary subsystem 
n2 = Venoi distributary subsystem 
n3 = 11-L PakPattan distributary subsystem 
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The essential factor resulting in inequity in water
 

deliveries at outlet level is the location of the outlet
 

on the distributary or minor. Thus to assess the effect
 

of this factor the sample canal outlets/watercourses were
 

selected from head and tail reach of distri .tary. For
 

the middle reach of the distributary, a minor was taken
 

into consideration for selection of sample canal outlets/
 

watercourses.
 

Moreover, the improved watercourses on selected location
 

of the distributary as well as the minor were given due
 

weightage for selecting the ultimate sample watercoruses.
 

In this respect a list of improved watercourses of Killianwala,
 

Venoi and 11-L PakPattan distributary subsystemg was obtained
 

from the Water Management Specialists of Samundari, district
 

Faisalabad, Kabirwala, district Khanewal and Mailsi, district
 

Vehari for the above mentioned distributary subsystems
 

respectively. The details regarding sample unimproved
 

and improved watercourses on selected distributary subsystems
 

are enunciated in Table 2.2
 

d) Determination of Sample Size of Respondent
 

Farmers in the Project Area
 

The following procedure was adopted for determining
 

the number of sample respondent farmers.
 

Firstly, a list of all farm households located at
 

the sample watercourses on all the three specified distributary
 

subsystems indicating the farm size operated by each of them
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Table 2.2: Sample Unimproved and Improved Watercourses
 
on Distributary Sub- system in the
 

Project Area 

Improved Unimproved 
Distributary Total 

Head Tail Ifead Tail 

Killianwala 7 2 1 L 2 

Main 5 2 1 1 1 

Minor 2 - - 1 1 

Venoi 6 - - 3 3 

Main 4 - - 2 2 

Minor 2 - - 1 1 

11-L PakPattan 5 1 - 2 2 

Main 3 1 - 1 1 

Minor 2 - - 1 1 

TOTAL 18 3 1 7 7 

MAIN 12 3 1 4 4 

MINOR 6 - - 3 3 
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was prepared. Then on the basis of variability in operated
 

area of the farm households in each stratum (distributary
 

subsystem) a sample size of the respondent farmers was
 

determined by using the following formula (Parel, 1973):
 

N YNh1 S 2 

N 2d2 5Si 2 
n = +rNi 1 


Z2 Z2+ INh S11 2
 

where
 

n = Sample size of respondents
 

N = Total population (operator farmers) on the sample
 
watercourses on selected three distributary subsystems 

Nh = Total population (rerator farmers) on sample , 
watercourses at three distributary subsystems 

Sb = Variability in operational area amongst respondent 
farmers on sample watercourses on each distributary 
subsystem 

Z = Normal variate at 95 per cent confidence level 
[Z = 1.96] 

d = Acceptable error 

The calculations to determine the sample size of
 

the respondents are as follows:
 

n = (769) (52477) = 315
(769)2 (0.7)2 + 52477 

(1.96)2 

Thus the overall sample size of respondent farmers
 

was 315. The details of calculations of overall sample
 

size are given in Anneuxre 2.1.
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e) Allocation of Sample Respondents Amongst
 
Various Distributary Subsystems in the
 
Project Area
 

The overall sample size of respondents of 315 determined
 

by using the above mentioned formula was distributed among
 

various distributary subsystems by using the following
 

procedure:
 

= .-Nh .n 
N 

where
 

nh = Sample size of respondents on each distributary
 
subsystem.
 

Nh = Population (operator farmers) on sample watercourses
 
in each distributary subsystem
 

N = Total population (operator farmers) on sample
 
watercoruses on all three selected distributary
 
subsystems.
 

n = Overall sample size of respondents
 

Thus the distribution of the overall sample of 315
 

respondents among various sample distributaries was done as
 

under:
 

Killianwala 377
 
. 315 = 154Distributary (n) 769 


Venoi 219
Vni- 29 315 = 90
 
Distributary (n2) 769
 

11-L PakPattan 173
 
Distributary (n3) 769
 

Total = 315
 

This sample size derived for each distributary subsystem
 

was distributed among the sample watercourses equally. Thus
 

22 respondents on each watercourse at Killianwala, 15
 



-20

respondents on each watercourse at Venoi and 15 respondents
 

on each watercourse at 11-L PakPattan distributary subsystem
 

were selected for study purpose.
 

To assess the status of the available canal water
 

supplies for irrigation purpose at the head, middle and
 

tail reaches of watercouse, consideration was given to
 

the relative location of the farms and the sample farmers
 

were equally distributed among these locations, i.e. head,
 

middle and tail of the watercourse. Consequently, the
 

number of sample respondents had to be increased to 327.
 

To make the sample representative of the population
 

and eliminate the bias expected from the size of farm
 

of the farmers selected randomly, systematic sampling
 

technique with random start was applied. Thus all the 

population of the sample watercourses was arranged in 

ascending order and than every K unit (K N ) was selected n 

for study purpose.
 

2.2.2 	Selection of Distributary Subsystems
 
in the Non-Project Area
 

Generally, two approaches are applied to assess performance
 

of a deveiopment project. These are "befoie and after"
 

approach and "with and without" approach. For the former
 

approach benchmark data of the project area is required,
 

whereas for the latter approach, the benchmark data of
 

the project as well as information on the similar specified
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indicators is required from control area having main obvious
 

characteristics alike project area. Thus such non-project
 

area (control area) is selected from the area adjoining
 

to the project area. However, to isolate the effects of
 

the 	project both these approaches are used simultaneously.
 

For the ensuing study three distributary subsystems adjoining 

to the distributaries seleccted for study purpose from 

the project area were selected as the non-project area. 

The following were the distributaries selected as sample 

from the non-project area: 

1. 	Bhuja Distributary of Burala Branch, off Lower
 
Chenab Canal, Faisalabad Zone.
 

2. 	Choperhatha Distributary, off Sidnai Canal,
 
Multan Zone.
 

3. 	12-L PakPattan Canal Distributary, off PakPattan
 
Canal, Bahawalpur Zone.
 

The purpose underlying inclusion of non-project area
 

in the study was to isolate the contribution of the project
 

activity in the area.
 

a) Selection of Canal Outlets/Watercourses
 

From Non-Project Area
 

To have a sample of watercourse for non-project area
 

representing to the Project area, two watercourses from
 

each distributary selected for non-project area was taken
 

for study purpose. Thus 6 watercourses were included in
 

study sample from this area. As it was in case of the project
 

re t:he 	 location of distributaries wereua, head and tail 


kept in view for selection of sample watercourses from the
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selected randomly from head and one from tail reach of
 

each of the distributary subsystem in the non-project
 

area. The details regarding selected sample and outlets/
 

watercourses in non-project area are shown in Table 2.3.
 

Table 2.3: Sample Watercourses on Selected Distributary
 
Subsystems in Non-Project Area
 

Canal
Distributary Location onCal
SubsysteDistributary Outlet/ Village Tehsil District
 
Subsystem Distributary Watercoruse
 

(No.)
 

Bhoja Head 4475-R 482/GB Samundari Faisalabad 

Tail 82973-L 514/GB " Faisalabad 

Choperhatha Head 14632-R Nandpur Kabirwala Khanewal 

Tail 56776-R Sardarpur " Khanewal 

12-L PakPattan Head 500-L 259/WB
Karala 

Lodhran Multan 

Tail 72920-L 729/WB Mailsi Vehari 

b) Selection of Sample Size of Respondents
 

in Non project Area
 

To use "with and without" as well as "before and after"
 

evaluation approach the same number of responIcnt farmers
 

were selected from each sample watercourse on various
 

distributary subsystems in non-project area like the project
 

area. In this way, overall sample size of farmers was
 

108 selected for study purpose in non-project area, i.e.
 

48 respondents from Bhoja, 30 from Choperhatha and 30
 

from 12-T. PakPattan distributary subsystems.
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c) Allocation of Sample Respondents in
 
Non-Project Area
 

To complete the procedure of allocation of respondent
 

farmers, a village census of all farmers was conducted on
 

sample watercourses on all the three selected distributary
 

subsystems in non-proejct area. The total number of farmers
 

on each sample watercourse was equally distributed according
 

to the location, i.e. head, middle and tail. To give due
 

weightage to the farm size in selection criterion, the
 

respondents falling in every location of watercourse were
 

arranged in ascending order according to their size of
 

farm. Then 24 respondents on each watercourse at Bhoja,
 

15 respondents on each watercourse at Choperhatha and
 

15 respondents on each watercourse at 12-L PakPattan
 

distributary subsystems in non-project area were selected
 

by using Systematic Sampling Technique with random start.
 

2.2.3 Sampling Procedure for Drainage Subsystem
 

Sampling procedure for drainage subsystem includes:
 

- Selection of sample drains
 

- Determination of sample size from selected drains
 

- Allocation of respondents amongst selected drains
 

a) Selection of Sample Drains
 

The sponsoring agency specified Mona Bhera drainage
 

subsystem for the study purpose. However, it was pointed
 

out that the area, severely affected will be given consideration
 

in selection of the sample drains. The Executive Engineer
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and the Sub-Divisional Officer of Mona Bhera Drainage
 

Subsystem, Mandi Bahud-Din indicated that the two most
 

severely affected areas, are Ajjowal and Chot drains
 

of Mona Bhera Drainage Subsystem. Thus these drains of
 

the Mona Bhera Drainage Subsystem were selected for study
 

purpose. Location of selected sample drains is indicated
 

in Table 2.4.
 

Table 2.4: 
Sample Drains of Mona Bhera Drainage Subsystem
 

Drain
 

Subsystem 
 Village 
 Tehsil 
 District
 

Ajjowal -Chak 4 Phalia Gujrat
 
(Nau Bahar)
 

-Aaki
 

Chot -Chak 22 Phalia Gujrat
 
(Sikandarabad)
 

-Kathiala
 
Chatwalan
 

b) Determination of Sample Size of Respondents

from Seiected Sample Drains of Mona Bhera
 
Drainage Subsystem
 

All the farmers of village(s) having their farm land
 
, 

on either side of one mile porition on each of the selected
 

drains (Ajjowal and Chot) were considered as the sample
 

* One mile portion on either side of drain is equal to 625 
acres. This area is equivalent to the culturable command
 
area (CCA) of one canal outlet/watercourse or more.
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population of the study area. The village census of all
 

the farm households located at above mentioned areas of
 

the selected drains was done. Then on the basis of variability
 

in operational area of farm households, the sample size of
 

respondents was determined by using the the following
 

formula as suggested by (Pare], 1973):
 

N FNh Sh2
 

n 2 d 2
 

N2 + ENh Sh2
 

where
 

n = Sample size of respondents
 

N = Total population (operator farmers) on both
 
selected drains
 

ENh = Total population (operator farmers) on each
 
selected drain
 

Sh = Variability in operational area among respondents
 
on each selected drain
 

Z = Normal variable at 95 per cent confidence level
 
(Z = 1.96) 

d = Acceptable error 

Thus the overall sample size of 45 respondent farmers
 

was determined for the agro-economic survey under the
 

ensuing study.
 

This sample size was distributed proportionately
 

on two selected sample drains. Consequently' the sample
 

size of respondent farmers was 26 on Ajjowal and 25 on
 

Chot drain of Mona Bhera Drainage subsystem.
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c) Selection of Respondents
 

As the sample size of respondents was selected by
 

providing equal probability to every farm operator on
 

the selected drains of Mona Bhera Drainage subsystem,
 

the respondents were arranged in ascending order according
 

to their size of farm. The systematic sampling technique
 

with random start was applied on each selected sample
 

drain to select respondents by giving due consideration
 

to operational area of the respondents.
 

2.2.4 Data Collection and Analysis
 

a) Questionnaire Preparation and Pretesting
 

Keeping in view the objectives of the study, three
 

sets of questionnaires were prepared, i.e.
 

- Farm household census questionnaire
 

- Farm household questionnaire for agro-economic
 
survey of distributary subsystem
 

- Farm household questionnaire for agro-economic
 
survey of drainage subsystem
 

The draft of these sets of questionnaires were sent
 

to the sponsoring agency and the final version of the
 

questionnaire was prepared in the light of the comments,
 

received from the sponsoring agency. The above mention sets
 

of questionnaires were then carefully pretested in the field
 

to make them comprehensive for the interviewer and interviewee.
 

These were used for data collection work in the distributary
 

subsystems and drainage subsystem.
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Each set of questionnaire.was pretested before going
 

into the field for data collection.
 

(b) Data Collection
 

For assessing the farm level impact of the project,
 

studies were planned to be conducted in two phases: benchmark
 

survey for the first year (pre-project), and impact evaluation
 

(post-project). To collect data for technical measurements /
 

analysis, a team of agricultural engineers was planned
 

the folldwing aspects during the.benchmark
to collect data on 


and impact evaluation phases:
 

- Water flow below outlet [moghal 

- Conveyance losses / delivery efficiency 
of sample watercourses on the three 
selected distributary subsystems 

- Time of irrigation per unit area 

The data available on above described indicators
 

was collected from all 18 sample watercourses during Kharif
 

1991 and Rabi 1991-92.
 

(c) Data Analysis
 

(i) Conveyance Losses / Delivery Efficiency: On
 

the sample watercourses two types of outlets [moghas] namely
 

open flume and adjustable proportional module [APM] were
 

found constructed. About 28 per cent outlets on the sample
 

watercourses were open flume and 72 per cent outlets were
 

APM type. Data regarding "mogha" characteristics (type
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b) Data Collection
 

The benchmark data for agro-economic survey was collected
 

from the 18 watercourses in the project area and 6 watercourses
 

in non-project area in case of distributary subsystems
 

and 2 selected sample drains of Mona Bhera Drainage subsystem
 

in Punjab for the study of Irrigation Systems Management
 

and Rehabilitation Project-II. Four survey teams, cosnisting
 

of three officers in each were constituted in order to collect
 

reliable data for this study. Briefing sessions were held
 

at the Institute to explain the objectives of the study
 

to the members of all survey teams. The questionnaires
 

were also discussed in detail during these sessions and
 

all the critical points of the questionnaires were made
 

clear to the interviewers to eliminate ambiguities expected
 

to be encoutered in field. The data was collected for
 

the crop year 1990-91, i.e. Kharif 1990 and Rabi 1991
 

for agr.-economic survey of both distributary subsystems
 

and drainage subsystem.
 

In order to ensure quality of data collected evening
 

sessions were also held in the field, where cross checking
 

of filled in questionnaires was done daily by the respective
 

team incharge. Moreover, overall study incharge and other
 

senior officers of the Institute also visited the field
 

areas to check the work of the field survey teams to ensure
 

quality of collected data.
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2.3 Technical Measurements Survey
 

2.3.1 Introduction
 

Keeping in view the objectives of the study, as specified
 

in the Terms of Reference as well as the Technical Proposal
 

of the study, technical measurements survey was carried out.
 

This survey is to be conducted into two phases, i.e. Benchmark
 

and Impact Evaluation [Post-Rehabilitation].
[Pre-Rehabilitation] 


To assess the impact of the project at farm land and farm
 

'before and after' project approach would be
business, 


followed. The technical survey comprised the following
 

field activities:
 

- Water flow below outlet
 

- Delivery efficiency / conveyance losses
 

(in case of distributary subsystems)
 

- Time of irrigation per unit area
 

- Groundwater table depth monitoring
 

- Soil quality analysis
 
(in case of drainage subsystem only)
 

3. '.2 Sampling Design for Tchnical Measurements
 

(a) Splection of Canal Outlets for Water Flow
 

Below Outlet Measurements
 

The sample size of 18 canal outlets / watercourses,
 

i.e. 7, 6 and 5 canal outlets / watercourses on Killianwala,
 

Venoi and 11-L PakPattan distributary respectively were
 

selected for the physical measurements of water flow below
 

outlet. These watercourses were distributed proportionately
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on the head and tail reaches of the above mentioned three 

distributary subsystems. Thus the benchmark measurements 

for determining the delivery efficiency / 'veyance losses 

and time of irrigation per unit area were undertaken on 

these selected sample 18 canal outlets / watercourses. 

The same canal outlets / watercourses were also studied 

for the aqro-economic survey of this study. The location 

and descr.ption statistics of these sample canal outlets/ 

watorcourses is present-ed in Table 2.5. 

(b) Groundwater Table Depth Monitoring
 

For monitoring the fluctuations in the groundwater
 

table depth, 74 Piezometers (observation wells) were installed
 

on distributary subsystems and drain subsystem. Of the
 

total, 54 Piezometers were placed on three distributary
 

subsystems, i.e. one Piezometer on each of the head, middle and
 

tail roach of the each sample watercourse. In all
 

20 Piezometers were installed on two selected drains
 

(Ajjowal and.Chot). Ten Piezometers were placed within
 

a one mile distance on Ajjowal drain, i.e. 5 Piezometers
 

on either side of the drain at every R.D. (reduced distance
 

number). Similarly, 10 Piezometers were installed on Chot
 

drain.
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Tahle 2.5: Location and Descriptive Statistics of Selecte Sample 
Watercourses for Physical" Heasurements 

)istrIhiitnry Minor Location onDstribtry/
Mi nor r 

OMohaOutletN 
Type o
Mogha 

Discharge(Q)
(Cusecs) 

Culturable
Command Area

(Acres) 

I. K I IIanwala - Head 7136-1,* APH 1.12 395 

" llend I25l00-,* APM 1.13 3qR 

- Ilend 1.5063-1. API 1 .86 497 

- Tall 136506-I, OF 1.21 426 

- Tall 136780-R OF/RB 1.92 661 

M nor- I flid 11161-I. APH 1.Y. 449 

"iHnor-3 TaI I I7OnO-1, APPIt 1.38 1,85 

2. Venol - lead 3108-11 OF 2.24 598 

- "lr'd 10783-I, APH 1.11 295 

- Tall 79660-L OF 0.98 306 

- Tall 75302-R OF 1.56 392 

Nanankpur Head 6068-1. APH 0.40 133 

Tall 32958-1 APM 1.10 367 

1. 11-H Itead 11000-L APM 1.38 381 
FakPattan 

llead 38771#-L* APH 1.9.89 494 

- Tal.[ 127055-TF OF 1.50 574 

.3R/ 1 -L Ilead 4000-R APH 1.05 277 

" Tall 14966-TI, OF 1.38 443 

tedInlcates the Improved watercourses. 

Note: APIH lIndictes adjusrd proportion modular 
OF indicatos or tic'r. 
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(c) Soil Quality Analysis
 

As the drains are constructed to obviate the menace
 

of waterlogging and salinity, it becomes essential to test
 

the soil of the area to assess subsequent effects of the
 

improvement of drain on soil quality. For this purpose,
 

20 soil samples were collected, i.e. 5 soil samples on
 

either side of each drain at every R.D. number within the
 

selected area for soil quality analysis. These soil samples
 

were studied at following five depths:
 

i) 0 - 15 cm
 

ii) 16 - 30 cm
 

iii) 31 - 60 cm
 

iv) 61 - 100 cm
 

v) 101 - 150 cm
 

2.3.3 	 Data Collection and Analysis for
 
Technical Measurements
 

(a) Questionnaire Preparation
 

Keeping in view the different components of technical
 

survey, following four sets of questionnaires were designed:
 

- Questionnaire for measuring delivery 
efficiency / conveyance losses 

- Questionnaire for determining time -if 
irrigation per unit area 

- Questionnaire for monitoring groundwater 
table depth 

- Questionnaire for soil quality testing 
[in case of drainage subsystem] 
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and dimensions) were obtained from the Irrigation Department.
 

However, the same were also physically checked on the site.
 

Working head on the mogha was daily recorded for use in
 

the appropriate hydraulic equations.
 

Inflow/outflow measurements were made using 8" as
 

well as 12" size cutthroat flumes to estimate inflows and
 

also used to determine
watercourse losses. Current meter was 


the inflow of the mogha. Current meter reads the linear
 

velocity of flow only which is multiplied with the cross

sectional area of flow in the earthen watercourse section.
 

Accurate measurement of the cross-sectional area of flow
 

in the earthen watercourse is often erroneous due to its
 

to incorrect flow estimation.
non-regular shape. It often leads 


In order to avoid this error, a metallic section measuring
 

2'x2'x5' in rectangular design was fabricated. It was fixed
 

in the earthen watercourse section just below the mogha
 

and the velocity of flow ias determined in it by means of
 

a current meter. It gave very accurate results without
 

submerging the mogha. It also enabled us to measure the
 

discharge just below the mogha.
 

The discharge for each type of outlet was also estimated
 

using different hydraulic equations often used by the Punjab
 

Irrigation Department. The discharge into the watercourses
 

passing through an open flume outlet was estimated as:
 

Q = k, Bt.R
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where
 

Q = Discharge into the watercourse [litre/second] 

Bt = Throat width of an outlet [meter] 

H = Depth of water in the distributary above 
the crest level of mogha [meter] 

K = Constant depending on the throat width of 
the outlet 

The value of K can be used according the value of Bt as
 

under:
 

Bt[m] K 

0.08 to 0.09 1600
 

0.09 to 0.12 1630
 

Over 0.12 1650
 

The discharge through the APM outlet was calculated as
 

under:
 

Q = 4030.Y.Bt.Hs 

where 

Q = Flow rate into the watercourse [litre/second] 

Bt = Throat width [meter] 

Y = Distance between lower tip of roof block 
and mogha crest [meter] 

Hs = Distance between FSL in the distributary 
and lower tip of roof block 

http:4030.Y.Bt.Hs
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Delivery efficiency of each sample watercourse was
 

determined by measuring the flow rate at the following
 

three locations during one complete warabandi:
 

i) At the outlet [moghal 

ii) At the head of branch watercourse 

iii) At the field 'Nakka' 

Data on discharge measurements were collected by
 

field teams which consisted of experienced and properly
 

trained agricultural engineers. Losses in the lined water

sections were estimated separately by measuring
course 


discharge at the beginning and end of the lined section
 

using current meter. The discharge at the end of the lined
 

section was also measured by installing flume in the
 

beginning of the earthen section.
 

ii) Time of Irrigation Per Unit Area: In order to
 

evaluate the time taken to irrigate a unit area, the
 

collected during
following data on the sample fields were 


irrigation:
 

- Area of the field being irrigated 

- Discharge available at the field 'Nakka' 

- Time taken to irrigate the sample field 

area was
The time required to irrigate a unit 


calculated as under:
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ATI
TPA 

SSF
 

where
 

TPA = Time taken per acre [hours/acre]
 

ATI = Actual time taken for irrigation [hours]
 

SSF = Size of sample field in acres
 

The data were collected on 1025 sample fields (614
 

fields during Kharif 1991 and 413 fields during Rabi 1991-92)
 

located on three selected distributry sub-systems. The
 

fields were located on head, middle and tail reaches of
 

each sample watercourse. The breakdown of the data set
 

into head and tail reaches of the selected distributaris
 

is shown in Table 2.6.
 

Since the data :-egarding irrigation time per unit
 

area was collected for the discharge available at the field
 

Nakka, it was difficult to compare the time for different
 

available discharges. So data was standardized by trans

forming it into equivalent time per unit of area for a
 

discharge of 50 litres/serond.
 

iii) Groundwater Table Depth Monitoring: For monitoring
 

the fluctuations in groundwater table depth, quarterly
 

readings from the head, middle and tail regions of sample
 

selected improved and unimproved watercourses were collected
 

from t'e Piez6meters installed on distributary subsystems,
 

while in case of sample drains, quarterly readings of
 



Table 2.6: Location of Fields Selected for Collection 
of Data Regarding"Time of 

Irrigation Per Unit Area" 

Name of 

Distributary/ 
Location Head 

Kharif 1991 

Middle 

Location on Watercourse 

Rabi 1991-92 

Tail Total Head Middle Tail Total 

Grand 

Total 

1. Killianwala: 

Head Reach 

Tail Reach 

42 

14 

78 

24 

63 

9 

183 

47 

40 

17 

60 

21 

38 

6 

138 

44 

321 

91 

2. Venoi: 

Head Reach 

Tail Reach 

47 

37 

35 

31 

31 

35 

113 

103 

8 

13 

14 

20 

9 

15 

31 

48 

144 

151 

3. 11-L PakPattan: 

Head Reach 

Tail Reach 

35 

25 

41 

35 

25 

7 

101 

67 

19 

37 

14 

37 

8 

35 

41 

109 

142 

176 

TOTAL 
614 411 1025 



CHAPTER - III 

SOCIO-ECONOMIC PROFILE OF
 
FARM HOUSEHOLDS
 

3.1 Introduction
 

The socio-economic characteristics of the farm
 

households may have beating on decision,made in the context
 

of utilization of available resources for income generating
 

activities such as farm business or off-farm activities.
 

In this chapter some specific socio-economic characteristics
 

of the sample farm households have been discussed.
 

3.2 Family Size
 

Farm, households include households reporting any farm
 

area irrespective of its tenure and whether operating
 

individually or jointly with other households (Government
 

of Pakistan, 1980). The average family size of the farm
 

household is an indicator to determine the potential family
 

labour available with the farm households. This potential
 

labour may be found engaged in income generating farm and
 

off-farm activities, which constitutes the earner group of
 

the family, whereas the remaining day be supposed performing
 

domestic activities. However, children, students, inactive,
 

sick and aged constitudes dependent category of mem1-rs of
 

this family. The data summarized in Table 3.1 shows that
 

the average family size of sample farm households was
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Table 3.1: Average Family Size of Sample Farm Households
 

Project Area Non-Project Area
 
Sub-system Average Proportion Average Proportion
 

Family of Females Family of Females
 

Size in the Size in the
 
(Nos.) Family Size (Nos.) Family Size
 

Killianwala 9.3 46.6 8.0 45.8
 
(36.-6) (38.8)
 

Veni i 	 9.1 47.6 9.7 51.7
 
(36.3 	 (40.2)
 

11-L 8.9 49.6 8.5 45.7
 
PakPattan (33.7) (35.3)
 

Overall 9.1 47.5 	 8.6 47.6
 
(36.3) 	 (37.2)
 

NOTE: 	Figures in parentheses are the percentage
 
of family members i.e. members below
 
10 years and inactive.
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9.1 in the project area and 8.6 in the non-project area.
 

The proportion of female population in the average family
 

size was 47.5 per cent and 47.6 per cent in the project
 

and non-project area respectively. The average family
 

size of sample farm households on various distributaries
 

in the project area reanged from 8.9 to 9.3 whereas in
 

the non-project area the average family size ranged from
 

8.0 to 9.7 on various distributaries. The proportion
 

of female population in the average family size ranged
 

from 46 per cent to 52 per cent on various distributaries
 

both in the project and non-project areas. The average
 

family size and proportion of females in family size
 

on various reaches of distributaries both in the project
 

and non-project areas is presented in Annexure 3.1.
 

As far as dependent members of sample farm households
 

located at various distributaries are concerned, it was
 

observed that the family members (below 10 years and
 

inactive)constituted 36.3 per cent of the potential labour
 

force in the project area, while in the non-project area such
 

proportion was 37.2 per cent. The proportion of such family
 

34 per cent to 37 per cent of the average
members ranged f,-om 


family size of sample farm households on various distri

to 40 per cent
butaries in the project area and 35 per cent 


area
on various distributaries in the non-project (Table 3.1).
 

Details of family members of below 10 years and inactive
 

by head and tail reach of distributary of the project and
 

non-project area are enunciated in Annexure 3.1.
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3.3 	 Lvel of Education
 

Education helps the farmers in raising their under

standing, level of acceptance / receiptivity of innovation
 

in technical methods and decreasing hesitation with respect
 

to practical adoption of these innovations at their fields.
 

The data regarding education attained by the sample respondents
 

is shown in Table 3.2. It indicates that 48.0 per cent and
 

52.2 per cent of the sample farmers were illiterate in
 

the project and non-project area respectively. Thp loVel of education 

Of thr remaning was as follows; 13.1 nPcr cent primary, 12. nor cent 

middle,, 17.6 per cent matric leve- 4.6 per cent intermediate 

lev-l and 4.2 per cent were graduate and above
 

in the project area. In non-project area, the corresponding
 

figures were 14.7 per cent for primary, 13.8 per cent for
 

middle, 13.8 per cent 
for matric, 1.8 for intermediate
 

and 3.7 per cent for graduate and abvoe.
 

The 
 farmers of the 11-L PakPattan and Venoi distributaries
 

were at the top with respect to education, where about
 

55.0 per cent of the sample respondents were literate,
 

while Killianwala distributary was relatively lower (49.4
 

per cent) in this regard in the project area. In case of
 

non-prcject area, the proportion of literate 
 respondents
 

at I1-L PakPattan and Venoi distributary was 26.7 per cent
 

and 36.7 per cent respectively, while such proportion in
 

case of the respondent farmers of Killianwala distributary
 

was 67.3 per cent. The major proporti.on of sample respondents
 

http:proporti.on


Table 3.2: Education Attained by Sample Respondents
 

(Per cent)
 

Illiterate Primary Middle Matric Intermediate Graduate Post-Graduate or
DistriutaryEquivalent 
Project Non- Project Non- Project Non- -Project Non- Project Non- Project Non- Project NonSub-system Area 	 Project Area Project Area Project Area Project Area Project Area Project Area Project
 

Area Area Area Area 
 Area Area Area
 

Killianwala 50.6 32.7 13.7 22.4 11.3 14.3 20.2 24.5 1.8 - 2.4 6.1 -

Venoi 45.4 63.3 12.8 6.7 11.5 16.6 14.0 6.7 7.0 6.7 
 7.0 - 2.3
 

11-L PakPactan 45.3 73.3 12.0 10.0 16.0 10.0 16.0 3.4 8.0 - 2.7 
 3.3 - -

Overall 48.0 52.2 13.1 14.7 12.5 13.8 17.6 13.8 
 4.6 1.8 3.6 3.7 0.6 
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with education level upto primary and matric was found in
 

Killianwala distributary for both project and non-project
 

areas. The sample farmers with middle education were
 

concentrated at 1l-L PakPattan for the project area and
 

Venoi for non-project area. The education attained by
 

the sample farmers located on head and tail reach of
 

various distributaries is presented in Annexure 3.2 of
 

the report.
 

3.4 	 Family Labour Employment
 

Family labour is employed to perform farm and,
 

off-farm activitiel . To measure use
 

of available family, labour at farm is a crucial matter,
 

especially estimates 't regarding level of the participation 

of female labour in farm activities

because of their partial engagement in daily routine 

farm work as well as at peak seasons of labour requirements. 

However, to reach the final estimates, all 4-he family 

labour utilized to perform farm activities and off-farm
 

activities was converted into male adult equivalent (MAE)
 

and then the effective engagement of the family member
 

in these activities was taken into consideration for
 

calculation purpose.
 

An effort was made to capture the economically
 

active members available labour force) of the sample
 

farm households and their participation in farm, off-farm
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domestic and unemployed members.
 

Moreover, the share of females in the farm work was also
 

computed. The data regarding family labour employment
 

of sample farm households presented in Table 3.3 reveals
 

that the potential labour available with sample farm
 

households worked out to be 3.9 male adult equivalent (MAE)
 

in the project area and 3.6 in non-project area. The potential
 

laborer Iforce available (M.A.E.) was not much different on
 

various distributaries both in the project and non-project
 

areas, where it ranged from 3.7 to 4.0 and 3.4 to 3.7 respectively.
 

Of this potential labour force, 37.3 per cent and 42.3 per
 

cent of the family labour force was engaged in farm work
 

in the project and non-project area respectively. The female
 

involvement in farm work was ].5.5 per cent in the project area
 

and 17.1 per cent in non-project area. The share of family
 

labour force in off-farm work was 9.2 per cent and 4.4 per
 

cent in the project and non-project area respectively. Family
 

labour engagement in domestic work / activities was 37.6
 

per cent in the project area and 35.8 per cent in non-project
 

area. About 0.8 per cent, 9.3 per cent and 5.9 per cent of
 

the family labour force was unemployed, student and
 

inactive respectively in the project area. Such proportion
 

in the non-project area was 2.2 per cent for unemployed,
 

7.0 per cent for student and 8.3 per cent for inactive.
 

As far as family labour employment on various distri

butaries is concerned, it was found that maximum percentage
 



and Its Employment Pattern on Sample Farms
Table 3.3: Availabl-e Familv Labour Force 

(Per cent)
 

Employment Pattern of Family Labour Force
 Available 

Family Labour
 
Force (MAE* / Inactive**
Unemployed Student 


On-Farm Off-Farm Domestic Work rjc Nn rjet n

Sub-svsem
Distributary Farm Household 

Non- Project Non-
Non- Project Non- Project

Non- ?roject Non- Project


Sub" Prcjecz Ncn- Project 
Area Project Area Project
Area Project Area Project


Area Project Area Project Area Project Area
Area Area
Area Area
Area
Area 


4.6 8.9 7.5 5.8 
8.5 5.3 37.7 34.5 0.3 9.0 

4.0 3.4 38.8 39.1Killianwala 

9.8 7.9 6.7 9.1
37.0 35.6 1.3 0.7

35.4 42.3 9.8 4.4
Venoi 3.7 3.6 

- 9.7 5.1 4.0 6.6 
2.8 38.2 38.1 1.3


3.7 36.7 47.4 10.1
11-L ?akPatzan 3.8 


7.0 5.8 8.3
 
9.2 4.4 37.6 35.8 0.8 Z.2 9.3

37.3 42.3Overall 3.9 3.6 

= Indicate the male adult equivalent.
 
** Inactive = Includes aged, sick, disabled.
 

* AE 
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share (38.8 per cent) of family labour engaged on farm work
 

was noted at Killianwala distributary in the project area.
 

This share? was highest (47.A per cent) in non-project area
 

of 11-L PakPattan distributary. The share of family labour involved in
 

off farm activities was nadmnn (10.1 per cent) and 5.3 per cent
 

in the project area of 11-L PakPattan and in non-project
 

area of Killianwa]a distributary. Highest percentage of
 

unemployed family labour was observed in non-project area
 

of Killianwala distributary, where the unemployed family
 

labour was 4.6 per cent. Potential family labour force and
 

family labour employment on head and tail reach of distri

butaries is enunciated in Annexure 3.3.
 

3.5 Family Labour Engaged at Farm
 

Family labour effectively engaged in performing farm
 

activities can be separated on the basis of utilization
 

purposes, i.e. crop husbandry, livestock husbandry and
 

disguised unemployment or underemployment. To assess family
 

labour available for farm activities, male and female members
 

of sample farm households performing farm activities were
 

convezeted into male adult equivalent (MAE). The conversion
 

criteria may be seen in Annexure 2.1 of this text.
 

The data regarding family labour available at farm
 

level and its involvement in various farm activities presented
 

in Table 3.4 reflects that. the family labour available at
 

farm level was 1.7 and 0.4 male adult equivalent per farm
 



Labour Engaged on Farm and Extent of UndremploymenL on Samole 
Table 3. .: Familv 

Farms 

Extent of Underemploy-
Family Labour 

Effectively Engaged


Family Labour 

ment on Farm
 

Available at 

Farm (MAE/Farm) 
 in Farm Activites
 

Distributary (Mandavs/Farm) (Per cent)
 

Non- Project Non- Project Non
Sub-system Project 

Area Project
Area Project
Area Project 

Area
Area
Area 


27.0 31.7
394.0 328.2
1.8 1.6
Killianwala 

(0.6) (0.5) (131.3) (113.2)
 

41.7 36.5
 
1.9 279.6 362.3
1.6
Venoi 


(79.9) (116.9)
(0.5) (0.6) 


43.1 32.1
275.5 387.0
1.6 1.9
11-L PakPattan 

(0.5) (48.3) (101.8)
(0.3) 


33.9 34.4
 
1.8 235.6 354.0
1.7
Overall 
 (bS.6) (110.6)(0.u) (0.6) 

the per cultivated hectare information.
 NOTE: Figures given in parentheses are 
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and per cultivated hectare respectively in the project area.
 

In non-project area the corresponding figures were 1.8 and
 

0.6 respectively.
 

The family labour available per farm were 1.8 MAR at
 

Killianwala distributary, whereas at Venoi and 11-L PakPattan
 

it was 1.6 MAE. However, the family labour available was
 

i. , 1.9 and 1.9 MAE per farm in the non-project area of
 

Killianwala, Venoi and 11-L PakPattan respectively. On the
 

basis of per cultivated hectare, the average family labour
 

available for farm wc was 0.5, 0.6 and 0.5 MAE at Killianwala,
 

Venoi and 11-L PakPattan respectively in this area.
 

Out of the available family labour force at farm level,
 

66.1 per cent and 65.6 per cent was effectively engaged in
 

various activities of farm business in the project and non

project area respectively. In other words, the labour effectively
 

engaged at farm was 336.6 mandays and 354.0 mandays per farm
 

respectively. The average labour utilized per cultivated
 

hectare was 88.6 mandays in the project area and 110.6 mandays
 

in non-project area. The family labour engaged in farm
 

activit- ,s was the highest(394 mandays)at the Killianwala
 

distributary in the project area and at 11-L PakPattan
 

(387 mandays)within non-project area.
 

The family labour effectively engaged per farm was
 

301.2 and 375.3 mandays at head and tail reach of distributary
 

in the project area, whil.e in case of non-project area, the
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correspondi'ng figures were 362.4 mandays and 345.6 mandays
 

per farm respectively. The average labour utilized per
 

cultivated hectare was 94.1 mandays at head and 83.4 mandays
 

at tail of distributary in the project area. In non-project
 

area, such figures were 103.5 mandays and 119.2 mandays at
 

head and tail of distributary respectively. The data of family
 

labour effectively engaged on head and tail of various
 

distributaries in the project as well in non-project area
 

is presented in Annexure 3.4.
 

3.6 	 Extent of Underem loyment of
 
Family Labour
 

Underemployment means difference between labour
 

available for some specific activity and its utilization
 

on that activity. The use of labour in performinq farm
 

activities fluctuates because it is of seasonal nature.
 

Generally, surplus labour is available with farm households
 

because of non-availability of off-Farm jobs to absorb
 

such labour and small farm size. Consequently, that
all 


surplus labour performs Farm activities and remains under

employed. ThUS undleremployment was computed in following 

way i.e. actual time spent on farm activities divided by 

and expressed in terms of percentage.total 	 time available at farm 

The data indicating extent of underemploykent of family
 

labour at farm level enunciated in Table 3.4 reveals that
 

33.9 per cent and 34.4 per cent of available family labour
 

remained underemployed in the project and non-project area
 

respectively. The proportion of such labour ranged from 27.0
 

per cent to 43.1 per cent in case of various distributaries
 

of the project area, while it ranged from 31.7 per cent to
 

36.5 per cent in case of corresponding distributaries of
 

non-project area.
 



-50-


The extent of underemployment of family labour worked
 

out to be 37.2 per cent on head reaches and 30.5 per cent
 

on tail reaches respectively in the project area. In the
 

non-project area such proportion was 36.4 per cent at head
 

and 28.0 per cent at tail reach of distributary. Further
 

details regarding extent of underemployment of family labour
 

of sample farm households on head and tail reaches are
 

illustrated in Annexure 3.4.
 

3.7 	 Time Allocation of Family Labour
 

on Various Farm Enterprises
 

Generally, farm business is classified into two main
 

farm activities, i.e. crop e~terprise and livestock enterprise.
 

The data regarding the time allocation of family labour in
 

crop and livestock enterprise presented in Table 3.5 shows
 

that the family labour force was spending 57.0 per cent of
 

the time on crop husbandry and 43.0 per cent for maintenance
 

of livestock in the project area. In non-project area, the
 

estimated time allocation was 54.3 per cent in crop and 45.7
 

per cent in livestock enterprise. Amongst the various
 

distributaries, the proportion of time spent on
 

livestock enterprise was the highest at Venoi and Killinwala
 

distributary- Underlying reason may be that these
 

areas 	were connected with the city and transportation
 

facility was available all the time. Consequently,
 

the farmers sown fodder with the result that the
 

farmers on the areas had more time to look after the
 

livestock to supplement their farm income.
 



Table 3.5: Time Allocation of Family Labour in Cron and Livestock Enterprise
 

Discributary
 
Sub-.svstern
 

Killanwala 


Venoi 


11-L PakPattan 


Overall 


Head 


Crop Livestock 


P 54.3 45.7 


NP 58.9 41.1 


P 59.3 40.7 


NP 41.6. 58.4. 


P 55.6 44.4 


NP 65. 34.E 


P 35.5 s4.5 

NP 54.9 45.1 


P = ?r.:ct Area 
NP = Non-?roject Area 

Crop 


52.7 

57.4 


64.0 

49.7 


65.6 


53.9 


58.5 

53.6 


Tail 


Livestock 


47.3 

42.6 


36.0 

50.3 


34.4 


46.1 

41.5 

46.4 


(Per cent)
 

All Locations
 

Crop Livestock
 

53.6 46.4
 
58.2 .1.8
 

62.2 37.8
 
45.7. 54.3
 

59.3 40.7
 

.59.4 40.6 UL 

57.0 43.0 
54.3 45.7
 



CIHAPTER - IV 

LAND UTILIZATION AND CROPPING
 
PATTERN
 

4.1 Introduction
 

Land utilization is a comprehensive expression denoting
 

the use of land vis-a-vis its potentialities. It is one of
 

the important economic indicators of progress, and reflects
 

the degree of success and economic well-being of the farmers.
 

Farms with large fallow and vast uncultivated areas can hardly
 

match with the farms having no idle lands. Good land use
 

has a direct relationship with the income earned per unit
 

of land. Land is utilized for various farm enterprises such
 

as crop, livestock orchard, forestry and fish farming etc.
 

In the survey area, the land has been generally utilized
 

for crop and livestock husbandry, whereas some'types of forest
 

trees are also grown in a scattered form.
 

The chapter deals with the farm size, soil fertility
 

level, uncultivated area, land use intensity, cropping pattern
 

and cropping intensity.
 

4.2 Size of Holding
 

Land input is the major determinent of the farm income
 

under the prevailing socio-economic conditions in the rural
 

areas of the Punjab. Shahid, flaque and Khan (1990) concluded
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that amongst the farm inputs the contribution of land input
 

towards the gross farm receipts from crops was 37.0 per cent.
 

The farm productivity is closely related to the size of farm
 

and the tenurial arrangements (Berry and Cline, 1979). The
 

data listed in Table 4.1 indicates that the average size
 

of farm was 3.9 and 3.6 hectares in the project and
 

non-project area respectively.. It ranged from 3.2 hectares
 

to 6.0 hectares in case of various distributaries in the
 

project area and 3.0 hectares to 4.9 hectares in the non

project area. The average cultivated area on sample
 

farms was 3.8 hectares ranging from 3.0 to 5.7 hectares in
 

the project area and 3.2 hectares with the range 2.9
 

hectares to 3.8 hectares in the non-project area.
 

The average size of [arm was 3.3 and 4.6 hectares at
 

head and tail location of distributary respectively in the
 

project area. The average cultivated area was 3.2 and
 

4.5 hectares on head and tail location respectively in
 

this area. IN non-project area the average size of farm
 

area was almost the same (3.6 hectares) at both head and
 

tail of distributary, whereas the corresponding figures
 

of average cultivated area were 3.5 and 2.9 hectares on
 

these locations.
 

4.3 Extent of Uncultivated Area
 

Uncultivated area includes the area under forest,
 

culturable waste and area not available for cultivation
 

(Government of Pakistan, 1980).
 



Table 4.1: Average Size of Farm Area on Sample Farms 

(Hectares) 

Sub-system 
Head 

Project Non-Project 
Tail 

Project Non-Project 
All Locations 

Project Non-Project 

Killianwala 


Venoi 


11-L PakPattan 


Overall 


Area Area Area Area Area Area
 

2.6 3.6 3.9 2.5 3.2 3.0
 
(2.5) (3.5) (3.8) (2.4) (3.0) (2.9)
 

3.0 2.9 4.0 3.7 3.7 3.3
 
(2.9) (2.7) (3.8) (3.4) (3.5) (3.1)
 

5.1 4.4 7.3 5.4 6.0 4.9
 
(4.8) (4.3) (7.2) (3.5) (5.7) (3.8)
 

3.3 3.6 4.6 3.7 3.9 3.6
 
(3.2) (3.5) (4.5) (2.9) (3.8) (3.2)
 

NOTE: Figures given in parentheses indicate the average size of cultivated area
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A summarized position of uncultivated area on various
 

distributaries as well as on head and tail reach of distributary
 

is presented in Table 4.2. The data in this table shows that
 

on the average uncultivated area per farm was 0.1 and 0.4 hectares in
 

the project and non-project area respectively. In other words,
 

such area was about 2.6 per cent of the farm area in the project
 

area and 11.1 per cent of the farm area in non-project area.
 

The average uncultivated area was 8.5 per cent of the farm
 

area in the non-project area.
 

Distributary-wise position of uncultivated area showed
 

that the average uncultivated area ranged from 0.2 to 0.3 hectares
 

(or from 5.0 per cent to 6.3 per cent of the farm area) in the
 

project area, whi].e in case of non-project area, such range was
 

0.1 to 1.1 hectares (or from 3.3 per cent to 22.4 per cent of
 

the farm area).
 

The average uncultivated area estimated' on head and
 

tail reaches of the distributaries was 3.1 per cent and 2.2
 

per cent of the farm area respectively in the project area,
 

whereas such area was 2.8 per cent and 21.6 per cent of the
 

farm area in case of non-project area.
 

4.4 	 Soil Fertility Status
 

Fertility of land affects the level of input use, cropping
 

pattern and crop yield. On the basis of farmers knowledge,
 

fertility status (soil quality) was classified into good
 



Table 4.2: Extent of Uncultivated Area on Sample Farms
 

(Hectares)
 

Tail All Locations
Distributary Head 

Sub-system Project Non-Project Project Non-Project Project Non-Project
 

Area Area Area Area Area Area
 

Killianwala 0.1 0.1 0.1 0.1 0.2 0.1
 
(3.8) (2.8) (2.6) (4.0) (6.3) (3.3)
 

Venoi 0.1 0.2 0.2 0.3 0.2 0.2
 
(3.3) (6.9) (5.0) (8.1) (5.4) (6.1)
 

I1-L PakPattan 0.3 0.1 0.1 1.9 0.3 1.1
 
(5.9) (2.3) (1.4) (35.2) (5.0) (22.4)
 

Overall 0.1 0.1 0.1 0.8 0.1 0.4
 
(3.1) (2.8) (2.2) (21.6) (2.6) (11.1)
 

NOTE: Figures given in parentheses indicate the proportion of the farm area.
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(Fertile) average and poor (not fertile). The data obtained 

from sample farmers regarding the soil fertility status 

enunciated in Table 4.3 reveals that 51.7 per cent and 47.2 

per cent of the sample farmers in the project and non-project 

area respectively had 'good' quality soil. The average quality 

of soil was reported by 46.5 per cent and 48.1 per cent in 

the project and non-project area respectively. A nominal 

proportion (1.8 per cent) of sample farmers had poor quality 

;oil t [-( e i)rOj(:Ct aea,whereas the proportion of such land 

in the non-project area was 4.7 per cent.
 

Distributary-wise soil fertility status reveals that 

at Killianwala distributary, more than 60 per cent farmers
 

had 'good' quality soil both in the project and non-project
 

areas, while more than 50 per cent of the sample farmers
 

had 'average' quality soil at Venoi and 11-L PakPattan
 

distributar.i.es, both in the project and non-project areas.
 

None of the sample respondent on head and tail reaches of
 

Venoi distributary and tail reach of Killianwala distributary
 

reported poor farm land in the project area, whereas such
 

situation observed in this context in the non-project area
 

was in case of head and tail reaches of Killianwala and 11-L
 

PakPattan distributaries.
 

4.5 Land Use Intensity
 

Intensity of .and use represents the cultivated area
 

measured in terms of total culturable area multiplied by 100
 

http:distributar.i.es


Table 4.3: Soil Fertility Status Reported by Sample Farmers
 

(Per cent) 

Distributary Head Tail All Locations 
Sub-s-'stem - Good Average Poor Good Average Poor Good Average Poor 

Killianwala P 41.7 55.2 3.1 87.5 12.5 - 61.3 36.9 1.8 
NP 62.5 37°5 - 79.2 20.8 - 70.8 29.2 -

Venoi P 26.7 73.3 - 46.3 53.7 - 39.3 56.9 3.8 
NP 46.6 46.7 6.7 26.7 66.6 6.7 36.7 56.7 6.6 

11-L P 6.0 35.5 4.5 20.0 76.6 3.3 44.0 52.0 4.0 
PakPattan NP 40.0 60.0 - 20.0 80.0 - 20.0 70.0 10.0 

Overall P 43.9 53.2 2.9 60.2 39.2 0.6 51.7 46.5 1.8 
NP 51.9 46.2 1.9 42.6 50.0 7.4 47.2 48.1 4.7 

P = Project Area 
NP = Non-Project Area 
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i.e. 

of Land Us 	 Cultivated Area x 100
 

Total Culturable Area
 

It indicates the extent to which the culturahe land .was
 

used for production. The principal objective of ISRP-II
 

project is to rehabilitate canal system in order to
 

provide equity and reliability is irrigation water supplies
 

to the farmers specially the farmers having farm land on
 

tail reach of the distributaries. It is likely that irrigation
 

water supplies may increase on t:ail reach with rehabilitation
 

activity which may have direct hearing on land utilization
 

pattern. Thus possibility of increase in land use intensity
 

needs to he explored, which may serve as a good indicator
 

to assess the performance of the project later on
 

estimated on sample farms cji.vP:, in Table 4.4 shows that 

the average land use intensity Was O"_7 per 

cent in the project area and 90.9 per cent in the non-project 

.
 area showing a major proportion (more than 90 per cent) o
 

their culturable area being cultivated both in the project
 

and non-projecu L.reas. However,more than 96.0 per cent land
 

use intensity was noted on all distributaries, both in the
 

project andinon-project areas, except in non-project area
 

of 11-L PakPattan, whereas the land use intensity estimated
 

was 79.2 per cent which may be attributed 'excess culturable
 

waste area.
 



Table 4.4: Land Use Intensity on Sample Farms 

(Per cent) 

Distributary Head Tail All Locations 

Sub-system Project Non-Project Project Non-Project Project Non-Project 
Area Area Area Area Area Area 

Killianwala 98.0 99.4 99.7 100.0 99.0 99.7 

Venoi 99.7 98.2 99.2 94.7 99.4 96.3 

11-L PakPattan 96.2 98.9 99.1 64.2 97.6 79.2 

Overall 97.6 98.8 99.5 83.1 98.7 90.9 
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Land use intensity was 97.6 per cent 

and 98.8 per cent at head reach of distributaries in the 

project and non-project area respectively, while at the tail 

reach, il- was 99".5 per and R3.1. per 

cent respectively. The land use intensity at head and tail 

reaches of all distributaries remained more than 96.0 per 

cent ii-th in the project and non-project areas, except in 

case o. tail reach of non-project area of 11-L PakPattan 

where it was 64.2 per cent. 

4.6 Cropping Pattern
 

Allocation of cultivated area to various crops depends
 

generally upon requirements of the crop as well as return
 

of the crop, whereas the availability of relevant inputs 

plays an important role in crop production and determining
 

the return of the crops. Irrigation water is one of the main
 

inputs, which itself not only contribute'positively in crop
 

production but also makes use of other chemical inputs effective
 

to enhance crop production. Consequently, the variation in
 

water and resource position of
availability of irrigation 


the farmers helps in allocating the cultivated area of the
 

farm to various crops.
 

The proportion of cultivated area allocated to the
 

various crops summarized in Table 4.5 reveals that in Kharif
 

season the cotton crop was the dominent crop both in the
 



Table 4.5: Cropoing Pattern Observed on Sample Farms 

(Per cent) 

Distributary 
Sub-system Cotton Rice 

Kharif Crops 

Sugarcane Fodder Oilseeds Other ',heat Fodder 

Rabi Crops 

Orchards Welon/
Watermelon 

Other 

Killianwala P 
NP 

46.6 
45.9 

0.6 
-

18.7 
14.7 

21.6 
22.9 

0.7 
-

11.8 
16.5 

19.6 
79.7 

18.3 
17.2 

1.3 
2.9 

0.3 
-

0.4 
0.2 

Venoi P 
NP 

76.0 
71.8 

3.7 
1.4 

1.8 
3.1 

18.0 
23.7 

-
-

0.5 
-

78.8 
76.2 

19.8 
23.8 

0.7 
-

0.5 
-

0.1 
-

11-L PakPattan P 35.2 0.1 1.1 13.5 0.1 86.0 12.4 0.2 1.1 0.2 

NP 

Overall P 
NP 

67.1 
64.7 

1.2 
0.5 

8.5 
6.9 

18.0 
21.3 

0.3 
-

4.9 
6.6 

31.7 
80.3 

16.6 
18.0 

0.8 
1.1 

0.7 
0.5 

0.3 
0.1 

P = Project Area 
NP = Non-Project Area 
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project and non-project areas as 67.1 per cent and 67.7 per
 

cent of the Kharif cropped area respectively was allocated
 

to this crop. The second Kharif crop was fodder, which accounted
 

for 18.0 per cent and 21.3 per cent of the Kharif cropped area
 

in the project and non-project area respectively. Amongst
 

the Rabi crops, wheat was reported as the major crop as it occupied
 

81.7 per cent and 80.3 per cent of the Rabi cropped
 

areas, both in the project and non-project areas of distributary
 

subsystem respectively. Next important crop was fodder, which
 

occupied 16.6 per cent and 18.0 per cent of the cropped area
 

in the project area and non project area respectively.
 

Distributary-wise comparison showed that at Killianwala
 

distributary, sugarcane crop was of significant importance
 

amongst the Kharif crops, both in the project and non-project
 

areas, which covered 18.7 per cent and 14.7 per cent of the
 

total Kharif cropped area respective].y. The observed pattern of area 

allocated to various crops on head and tail reaches of
 

distributary showed similarity with respect to
 

dominent and the next following crops as it was in case of
 

overall basis in the project as well as non-project area.
 

The details are given in Annexure 4.,1 and 4.2. Graphic presentation
 

of cropping pattern may be served in figure 4.1 to 4.6.
 

4.7 	 Croop i nq.I[1t sit
 
4~~PLqppn.7 tensity
 

Cropping intensity represents the total cropped area
 

in terms of total cultivated area multiplied by 100, i.e.
 

Total Cropped Area x 100

Intensity of Cropping = Total Cultivated Area 



Cropping Pattern at Killianwala DistributaryFigure 4.1: 
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Cropping Pattern at Killianwala DistributaryFigure 4.2: 

[Rabi Season] 
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Figure 4.3: Cropping Pattern at Venoi Distributary 
[Kharif Season] 
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Figure 4.4: Cropping Pattern at Venoi Distributary 
[Rabi Season] 
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Cropping Pattern at 11-L Pakpattan DistributaryFigure 4.5: 

[Kharif Season] 
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Cropping Pattern at 11-L Pakpattan DistributaryFigure 4.6: 

[Rabi Season] 
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Cropping intensity is one of the important indicators which
 

shows the extent to which the cultivated area was used
 

for cropping during the year. The data regarding cropping
 

intensity of sample farms in the project and non-project
 

area are presented in Table 4.6. It can be seen from the
 

data in this table that the average cropping intensity was
 

153.9 per cent ranqi.ng from 148.0 per cent to 166.0 per cent
 

in various distributaries in the project area and 144.9 per
 

cent in the non-project area rar, Ji,f from 126.4 per cent to 

174.9 per cent in various distributaries in the non-project
 

area.
 

As far as the cropping intensity on head and tail reaches
 

of distributary is concerned, the sample farms located at head
 

reach had relatively higher cropping intensity as compared
 

with the farms of tail reach in the project area as well
 

as non-project area (Table 4.6). Cropping intensity on sample
 

farms at various distributaries' is alo indicated in figure
 

4.7.
 

http:ranqi.ng


Table 4.6: Croooing Intensity on Sample Far.s Located at Various Reaches
 
of Distributary
 

(Per cent)
 

Cropping Intensity
 

Distributary
 
Sub-system Head Tail All Locations 

Project Non-Project Project Non-Project Project Non-Project 
Area Area Area Area Area Area 

Killianwala 141.5 131.7 151.7 1:2.8 148.0 140.3
 

Venoi 152.4 173.2 171.7 170.2 166.0 174.9
 

11-L PakPattan 1771i 148.7 122.7 97.6 150.7 126.4
 

Overall 160.8 147.6 148.7 143.1 153.9 144.9
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Cropping Intensity by DistributariesFigure 4.7: 
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CHAPTER - V
 

FARM 	ASSETS
 

5.1 	 Introduction
 

An indication of farmers resourcefulness could be
 

obtained through his farm assets. In this chapter an attempt
 

has been made to examine the magnitude and relative
 

importance of various farm assets.
 

The farm assets at farm level include farm machinery,
 

farm implements and hand-tools, livestock and farm buildings
 

etc.
 

5.2 	 Farm Machinery
 

The use of farm machinery has been recognized as a
 

tool.for modernization of agriculture.
 

It is a factor affecting cropping intensity
 

and thereby improving productivity. It may also result 'iA
 

considerable saving of fodder and feed through a reduction
 

in bullock population at farm. Thus, a transition from
 

subsistence farming to commercial farming can be
 

achieved Mith the help of mechanization. In this
 

section the extent of ownership of farm machinery including
 

tractors with cultivators for tillage, wheat threshers,
 

trolleys and tubewells etc. as well as their value per
 

farm has been examined.
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5.2.1 Ownership of Tractor
 

In the benchmark survey of Drojcct and non-project
 
area , the in-ormation regarding t-actor ownership was 

collectc-.7 an,. j:; presented in Table 5.1. The data in this 

table reveals that 20.2 per cent and 13.0 per cent of
 

the sample farmers in the project and non-project area
 

respectively owned tractor 

Distributary-wise perusal of data shows that the
 

tractor ownership observed at 1l-L PakPattan was 26.2
 

per cent , at Venoi 20.3 per cent and at Killianwala
 

'17.3 per cent . In case of non-project area, an equal 

proportion of the sample farmers located at 11-L PakPattan
 

and Venc." distributaries had the tractor ownership, i.e.
 

13.3 per cent, while 17.0 per cent sample farmers owned tractor 

at Kullihniwala rlistrihutary. 

Farm location-wise position reveals that the farmers
 

located at head reach had slightly higher tractor ownership
 

(20.5 per cent) than the farmers of tail reach (19.9 per
 

cent) of distributary.
 

As far as single and joint ownership is concerned,
 

data presented in Table 5.2 shows that about 71.5 per
 

cent and 28.5 per cent of the sample farmers had sole
 

and joint ownership of tractor respectively, both in
 

the project and non-project areas. Sole tractor own,,-

ship was more than 94.0 per cent at Venoi distributary,
 

both in the project and non-project areas. In case of 



Table 5.1: Ownership of Tractor Reported by
 
Sample Farmers
 

(Per cent)
 

Distributary 	 Farm Location

Sub-system
 

Head 
 Tail 
 All Locations
 

Killianwala 17.7 16.7 17.3 
(16.7) (8.3) (12.5) 

Venoi 10.0 ?5.9 20.2 
(26.7) (13.3) 

11- L Pak- 33.3 16.7 26.7 
Pattan (20.0) (6.7) (13.3) 

Overall 20.5 19.9 	 20.2

( 13.0) ( 13.0) 	 (13.0) 

Note: 	Figures given in parentheses indicate the extent of ownership of
 
tractor in non-project.
 



Table 5.2: Sole and Joint Ownership of Tractor Reported by Sample Farmers
 

(Per cent)
 

Tail 	 All Locations
Distributary Head 


Sole Joint Sole Joint
Sub-system 	 Sole Joint 

Ownership Ownership Ownership Ownership Ownership Ownership
 

58.8 100.0 - 65.5 34.5Killianwala 41.2 

(75.0) (25.0) (50.0) (50.0) (66.7) (33.3)
 

93.3 6.7 94.4 5.6
Venoi 	 100.0 

-	 (100.0) - (100.0) 

.40.0
11-L Pakpattan 60.0 	 40.0 60.0 4.0 60.0 

(66.7) (33.3) - (100.0) (50.0) (50.0) 

9.4 71.6 28.4
45.7 90.6
Overall 	 54.3 

(71.4) (28.6) (71.5) (28.5) (71.4) (28.6)
 

Note: Figures given in parentheses indicate the ownership status in non-project area.
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joint 	ownership of tractor, it was found 40.0 per cent and
 

50.0 per cent on 11-L PakPattan distributary in the project
 

and non-project area respectively.
 

Generally, tractor-driven implements with sample
 

farmers included cultivator, wheat thresher, trolley
 

and leveller. The details regarding the ownership of
 

tractor-driven implements / equipment may he seen in
 

Anenxure 5.1.
 

5.2.2 	Value of Farm Machinery, Implements
 
and Hand-Tools
 

The major items of farm machinery includes tractor,
 

cultivator, wheat thresher, trolley, leveller and private
 

tubewells. The bullock-driven implements and other hand

tools 	commonly used at farm level are also taken into
 

consideration to determine value of farm machinery and
 

implements at farm.
 

The data in respect of average value of farm machinery,
 

implements and hand-tools, summarized in Table 5.3,
 

shows that the average value of farm inachinety, implements 

and hand tools at fari-, was Rs. 1071r anr. Ps736 in the project 

a ,d non-project area respectively. The relative share in total value of 

farm machinery, implements and hand-tools was 80.4 per
 

cent, 14.2 per cent and 5.4 per cent resLxctively in the project area
 

whereas in non-proj, -t area, the corresponding figures
 

were 68.6 per cent, 23.6 per cent and 7.8 per cent respect

ively.
 



Table 5.3: Average value of Farm machinery, Implements and Hand Tools on Sample Farms
 

(Per cent)
 

Farm Location
 
Distributary
 

Sub-system Head Tail - All Locations
 

Total Farm Farm Hands Total Farm Farm Hands Total Farm Farm
 

Value Mach Imple Tools Value Mach Imple Tools Value Mach. Imple
 

(Rs./ inery ments (Rs./ inery ments (Rs./ inery ments
 

Farm) Farm) Farm)
 

Killianwala 9521 83.5 11.0 5.5 8476 80.5 13.3 6.2 9073 82.3 11.9 5.8
 

(5802) (62.5)(31.0) (6.3) (6671) (74.6) (19.0) (6.3) (6236) (69.0)(24.7) (6.3)
 

Venoi 7799 62.5 30.5 7.0 15698 85.6 11.0 3.4 12877 80.6 15.2 4.2
 
(5112) (34.3)(51.5)(14.4)(18883) (87.3) (8.5) (4.2)(11998) (75.9)(17.6) (6.4)
 

II-L Pakpattan 14997 79.3 15.1 5.6 7427 69.4 22.8 7.8 11969 76.8 17.0 6.1
 

(5868) (57.7)(32.1)(!0.2) 3433) (34.1) (.A4.1)(21.7) (4651) (49.0)(36.5)(14.5)
 

0I 

5.0 10715 80.4 14.2 5.4
 

(5629) (54.0)(36.6) (9.4) (9164) (77.6) (15.6) (6.7) (7396) (68.6)(23.6) (7.8)
 
Overall 10660 79.2 15.0 5.8 10774 81.6 13.4 


Note: Figures in parentheses indicate the figures observed for non project area
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5.2.3 Ownership of Private Tubewells
 

Private tubewell is one of the most important
 

items of the farm machinery to supplement the irrigation
 

water supplies. A summarized position of private tubewells
 

ownership reported by the sample farmers is given in
 

Table 5.4. The data presented in this table shows that
 

the ownership of private tubewells was found to the
 

extent of 25.9 per cent in the project area and 16.7
 

per cent in the non-project area.
 

As far as the tubewell ownership at different
 

distributaries is concerned, the sample farmers of
 

Killianwala, Venoi and 11-L PakPattan distributaries
 

had the private tubewells ownership of 31.0 per cent,
 

16.7 per cent and 25.3 per cent respectively in the
 

project area. In the non-project area the proportion
 

of the sample farmers owning private tubewells was 12.5
 

per cent, 33.5 per cent and 6.7 per cent in case of
 

Killianwala, Venoi and 11-L PakPattan distributaries
 

respectively.
 



Tab le 5.4: Extent of Ownership of Private TubewellsReported by the Sample Farmers 

Distributary
Sub-system 

Head 
Farm Location 

Tail 

(Percent) 

All Locations 

Killianwala 13.5 

(12.5) 
54.2 

(12.5) 
31.0 

(12.5) 

Venoi 10.0 

(6.7) 
20.4 

(60.0) 
16.7 

(33.3) 

11-L Pakpattan 35.6 

(6.7) 
10.0 

(6.7) 
25.3 

(6.7) 

Overall 18.7 

(9.3) 
34.0 

(24.1) 
25.9 

(16.7) 
o 

Note: 
 Figures given in parentheses indicate the extent of ownership of private tubewellsin non-project area.
 



Head and tail-wise position of private tubewells
 

ownership illustrates that the farmers located at the
 

tail reach of distributaries had 34.0 per cent and 24.1
 

per cent ownership of private tubewells in the project and non project
 

area respectively, while in case of farmers of head reach the corresponding
 

figures were 18.7 per cent and 9.3 per cent in the project and non
 

project area respectively. This indicates that the sample
 

farmers at tail reach of distributary had aboutl6. 3 per
 

cent more ownership of private tubewells as compared
 

with the farmers located at head reach which was mainly
 

because of scarcity of irrigation water supplies to
 

the tail-end farmers and these farmers were supplementing
 

inadequate canal water with the tubewell water
 

to meet the crop-water requirements (Table 5.4).
 

As far as sole and joint ownership of private tubewells
 

on sample farms is concerned, the estimat.s in Table 5.5
 

indicate that on overall basis, 36.8 per cent and 63.2
 

per cent of the sample farmers had sole and joint ownership
 

of private tubewells respectively in the project area, while
 

in the non-project area, the corresponding figures were
 

63.2 per cent and 36.8 per cent respectively. Distributary

wise position states that in the project area1 sole ownership
 

of private tubewells were relatively more on sample farms
 

located at Venoi distributary, whereas in non-project
 

area such figures were found on farms at Killianwala
 

distributary.
 



___________

Table 5.5: Sole and Joint Ownership of Private Tubewells Reported by
 
Sample Farmers
 

Distributary

Sub-system 


Killianwala 


Venoi 


11-L PakPattan 


Overall 


(Per cent)
 

Farm Locations
 

Head Tail All Locations
 
Sole Joint Sole Joint Sole Joint
 

Ownership
Ownership Ownership Ownership Ownership Ownership 


38.5 61.5 14.6 85.4 20.4 79.6
 

(100.0) (-) (50.0) (50.0 (71.4) (28.6) 

28.6
100.0 	 63.6 36.4 71.8 
(-) (100.0) (66.7) (33.3) (60.0) (40.0) 

67.7 57.9 42.1
62.5 37.5 33.3 

(100.0) (-) 	 (-) (100.0) (50.0) (50.0) 

56.3 43.8 25.5 74.5 36.8 63.2
 

(80.0) (20.0) (57.1) (42.9) (63.2) (36.8)
 

NOTE: Figures given in parentheses indicate the ownership of private tubewells in non

projectarea.
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5.3 Livestock Strength
 

Livestock sector contributes about 8 per cent of
 

national GDP or 30 per cent of the agricultural sector contribution
 

towards national GDP (Government of Pakistan, 1991). The
 

pattern and strength of livestock is influenced by a
 

number of factors like the environmental condition of
 

the area, size of holding, cropping pattern, availability
 

of fodder and marketing facilities of livestock and
 

livestock products etc. The farmers keep animals to
 

meet their own needs of milk and dairy products and
 

to use them for drought power. Furthermore, the rural
 

households also maintain livestock in order to supplement
 

their cash income.
 

The data regarding livestock strength along with
 

average value of livestock per farm indicated in Tekble 5.6
 

shows that the average number of animal adult units
 

per farm were 7.7 in the project area and 6.6 in the
 

non-project area.
 

In the project area, the average animal adult units
 

per farm were ranging from 6.4 to 8.5 on various
 

distributaries, while such range was 6.3 to 9.3 on
 

distributaries selected from non-project area.
 

The average animal units per farm were 7.6 and
 

6.6 on head reach of distributary in the project and
 

non-project area respectively, while in case of tail
 



Table 5.6: Livestock Strength on Sample Farms
 

(Animal Adult Units/Farm)
 

Farm Location
 

All Locations
Distributary Head Tail 


Sub-syste__
 
Project Non-Project Project Non-Project Project Non-Project
 

Area
Area Area Area Area Area 


6.3
8.8 6.4 8.0

Killianwala 7.4 6.1 


(44683) (34608) (44920) (30780) (44785) (32694)
 

9.3
6.6 10.1 6.4

Venoi 6.1 8.4 


(41445) (58563)
(38426) (51413) (43122) (65713) 


7.1
8.7 8.5
5.4 7.7
11-L PakPattan 9.0 

(44739) (31233)
(50693) (28780) (35808) (33686) 


7.7 7.3
 
Overall 7.6 6.6 7.8 8.1 


(43917) (39474)
(45167) (37657) (42546) (41291) 


Note: Figures given in parentheses indicate the average value of 
livestock.
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reach the corresponding figures were 7.8 and 8.1
 

respectively.
 

The average value of livestock is also presented
 

in Table 5.6. In the project area, the average value
 

of livestock per farm was Rs. 43,917, whereas this figure
 

was Rs.3 9,474 in the non-project area.
 

5.4 Farm BuildingS
 

The data regarding the average
 
0",efd in Tcible_ 5--1 

•alue of farm buildings45hows that the average value
 

of farm buildings per farm was Rs. 2,790 and Rs. 1,514
 

in the project and the non-project area respectively.
 

The distributary-wise, average value of farm buildings
 

per farm ranged from Rs. 2,100 to Rs. 3,666 on different
 

distributaries in the project area, and Rs. 683 to
 

Rs. 2,767 on sample farms at various distributaries in
 

the non-project area.
 



Table 5.7: Average Value of Farm Buildings on Sample Farms
 

(Rs./Farm)
 

All Locations
Head Tail 

Distributary
 
Sub-system Project Non-Project Project Non-Project Project Non-Project
 

Area Area
Area Area Area Area 


636 1500 5358 1000 3259 1250
Killianwala 


- 4407 5533 3666 2767
Venoi 3333 


1450 333 2100 683
11-L PakPattan 2533 1033 


954 4278 2074 2790 1514
Overall 1433 
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Farm building comprises livestock, tractor and tubewell
 

sheds at farm level. The data regarding the average
 

value of farm buildings presented in Table 5.7 shows
 

that the average value of farm buildings per farm was
 

Rs. 2,790 and Rs. 1,514 in the project and the non

project area respectively.
 



CHAPTER - VI
 

PHYSICAL INPUTS USED IN FARM PRODUCTION
 

6.1 Introdurtion 
Tile cross sectional data regarding the farm production inputs was collected 

during the survey and descriptive statistics of background information is presented 
in various crosslabs of this chapter of the text. Crop growing and livestock 
husbandry were the two main enterprises of the farmers in the study year. Various 
production inputs for crop and livestock enterprise have also been discussed in this 
chapter. 

6.2 Crop Enterprise 

Various physical inputs are vilal for crop production. lie use level of these 
inputs at different stages of a crop helps in growth of plants and successful 
maturity of the crop. 1he use of these inputs differs from field to field and farn to 
farm dependilg Upon mnanagement capabilities and resource position of the 
farmers. ihe major production i)raICtiCes and physical inpu ts discussed in crop 
enterprise are as under: 

- Tillage operation 

- Seed rate 

- Farm yard manure 

- Fertilizer 

- Plant protection coverage 

- Irrigation 

- Farm labour 

6.2.1 Tillage 

Tillage is needed during the fallow period and for 
preparation of seed bed. Tillage is done for opening Up the land for exposure to 
weathering agencies and weed conlroi. Land should be prepared qIuickly and yet 
effectively for a fine, well aggregated moist and deep seed bed. The tillage 
operations practiced in dry-land keep weeds under conlrol and at the same time 
reduce wind erosion to a minimlrum (Bucknan and Brady, 1964). The data 
presented in Table 6.1 reveals that the average number of Iploughing per hectare to 



Table 6.1: Ploughings for Major Crops Reported by the
 

Sample Farmers
 

(Nos./ Hectare) 

Ditributary Wheat Cotton Sugarcane
Sub-system 

Project Non-project project Non-project Project Non-Project
Area Area Area Area Area Area 

4.6 .4.7 5.3 4.8 6.4 5.4
Killianwala 

(77.0) (82.0) (86.0) (91.0) (66.0) (73.0) 

4.9 4.2 5.0
6.2 5.4 6.2
 
Venoi 

(91.0) (65.0) (93.0) (81.0) (79.0) (13.0) 

4.4 5.0 6.4 6.6 4.6 6.0

11-L Pakpattan
 (98.0) (85.0) (97.0) (92.0) (60.0 (100.0) 

4.5 4.5 6.0 5.6 6.3 5.5
 
Overall 

(87.0) (78.0) (93.0) (88.) (67.0) (66.0) 

Note: Figures given in par~etheses indicate the percent share of tractor in the total ploughings (Bullock + Tractor). 
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wheat, cotton and sugarcane were 4.5, 6.0 and 6.3 respectively in the project area. 
The share of tractor operations in total l)lotLghing was 87.0 per cent for wheat, 93.0 
per cent for cotton and 67.0 per cent for sugarcane crop in Ihe project area. The 
average number of tillage operations per hectare for wheat, cotton and sugarcane 
crop was 4.5, 5.5 and 5.6 respectively in the non-project area. 

The average tillage operations (ploughing) conducted 
by the sample farmers ranged from 4.4 to 4.9 for wheat crop, 5.3 to 6.4 for cotton 
and 4.6 to 6.4 for sugarcane crop on various distlribularies. rhe extent of tractor 
use in tillage operations (ploughing) on various dcistribularies ranged from 60.0 per 
cent to 100.0 percent for various crops. he average nmber of ploughing at head 
and tail reaches of various distributaries are presented in Annexure 6.1. 

As far as nulmber of plankings are concerned, data 
illustrated in Table 6.2 reveals that the average number of Ilankings per hectare in 
case of wheat, cotton and sugarcane was 2.8, 3.6 and 3.9 respectively in the 
project area. The share of tractor use in total nunbers of plankings was 81.0 
percent in case of wheat 91.0 percent for cotton and 61.0 percent for sugarcane 

crop in this area. 

'The average number of plankings were estimated to be 
4.4, 3.8 and 4.3 in case of wheat, sugarcane and cotton crop respectively in the 
non project area, while tractor share in condlucling this practice was 68.0 percent 
in case of wheat, 61.0 percent in case of sugarcane and 78.0 percent in case of 
cotton in this area (Table 6.2) In the project area, the average number of plankings 
ranged frorn 2.1 to 3.1 in case of wheat crop on sample farms located at various 
distributaries, in case of colton, the correspondinig figures ranged from 3.1 to 3.7 
and for sugarcane it ranged from 2.9 to 3.9. In the non-project area, the average 
number observed of this operation ranged from 2.8 to 4.,4, 3.3 to 5.0 and 2.5 to 5.9 

in case of wheat, sugarcane and cotton crop respectively on various distributaries 

of this area. 

The details of n1ulmber of plankings applied to major 

crops ol sample farms located at head and tail reaches of various distributaries 
have been presented in Annexure 6.2. 

6.2.2 Seed Rate 

Crop Seed is a strategic inpult that can enhance or 
constrain production. The basic genelic capability transmitted throulh seed allows 



Table G.2: Plankings for Major Crops Reported by the 

Sample Farmers 

(Nos / Hectare) 

Distributary Wheat Cotton Sugarcane 
Sub-system 

Project Non-project project Non-project Project Non-Project 
Area Area Area Area Area Area 

3.1 2.8 3.1 2.5 3.9 3.8Killianwala 
(65.0) (70.0) (80.0) (83.0) (60.0) (69.0) 

3.1 3.2 3.9 4.0 3.6 3.3 
Venoi 

(89.0) (37.0) (92.0) (52.0) (76.0) (0.0) 

2.1 4.4 3.7 5.9 2.9 5.0 
11-L Pakpattan 

(96.0) (87.0) (97.0) (94.0) (56.0) (100.0) 

2.8 4.4 3.6 4.3 3.9 3.8 
- Overall 

(81.0) (68.0) (91.0) (78.0) (61.0) (61.0) 

Note: Figures given in pareutheses indicate the percent share of tractor plankings in the total plankings (Bullock + Tractor). 
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the productive use of water, fertilizer and cultural practices. Tile seed rate 

recommended by the Agriculture Department is one of the prerequisite for 

required plant population which resLlts in attaining higher crop yields. Improved 

and certified seed contributes significantly to increase in yield between 15-20 

percent (Government of Pakistan, 1989). The recommendations regarding seed 

rate per hectare have been developed on the basis of average germ.: ation capacity 

of the seed and disseminated to the farmers for praclical a(opltion at farm level. 

The data presented in Table 6.3 shows that the 

average seed rate applied per hectare in case of wheat and, cotton was 108.2 kgs 

and 19.0 kgs. respectively in the project area. In case of non-project area, the 

average seed rate applied per heclare was 109.5 kgs. for wheat and 18.0 kgs. for 

per cotton. For sugarcane crop, generally, the farmers use relatively best specified 

area of standing sugarcane crop as seed. Thus the seed rate in case of sugarcane 

was expressed in terns of marlas* per hectare. Survey restIlls revealed that the 

seed rate applied per hectare for stigarcane was 25.5 marlas in the project area and 

19.0 rnarlas innon-project area. 

As far as seed rate applied for these crops on various 

distributaries is concerned, the average quanlity of seed per hectare used by the 

sample farmers ranged from 103.8 kgs. to 122.7 kgs. for wheat, 17.4 kgs. to 20.3 

kgs. for cotton in the project area whereas in non-project area, the corresponding 

figures ranged from 104.6 and 114.,4 kgs. for wheat and 16.9 kgs to 19.1 kgs. for 

kgs. for cotton per hectare respectively on various distributaries. For sugarcane 

crop such range in seed rate used was from 24.5 marlas to 32.8 marlas per hectare 

in the project area on various distributaries of respective area. '[he data regarding 

the average seed rate applied per hectare for major crops on samnple farmns located 

at head and tail reaches of the dist'ibutary sub-systems in the project and non

project area, can be seen in Annexure 6.3. 

The data regarding the proportiol of farmers who were 

using recommended quantity of seed are also presented in Table 6.3. This table 

shows that the proportion of the sample farmers who were applying 

recommended level of seed in case of cotton and wheat were 63.9 percent and 

38.5 percent respectively in the project area while S.uch proportion was 49.1 

percent for cotton and 41.7 percent for wheat in the non-l)roject area. The farmers 

* One maria = 1/160 Acre. 



Table 6.3: Average Seed Rate Applied for Major Crops on
 

Sample Farms.
 

(Kgs / Hectare) 

Distributary 
Sub-system 

Project 
Area 

Wheat 

Non-project 
Area 

project 
Area 

Cotton 

Non-project 
Area 

Sugarcane * 

Project Non-Project 
Area Area 

Killianwala 103.8 

(22.6) 

109.4 

(41.7) 

17.4 

(54.2) 

16.9 

(39.9) 

24.5 

(10.7) 

25.3 

(12.5) 

Venoi 
103.7 

(25.0) 

104.6 

(23.3) 

19.8 

(76.2) 

1 .1 

(56.7) 

32.8 

(2.4) 

26.6 

43.3) 

11-L Pakpattan 
122.7 

(89.3) 

114.4 

(60.0) 

20.3 

(72.0) 

18.8 

(56.7) 

22.2 

(-)? 

24.7 

(-) 

Overall 
108.2 

(38.5) 

109.5 

(41.7) 

19.0 

(63.9) 

18.0 

(49.1) 

25.5 

(6.1) 

19.0 

(6.5) 

Note: Figures given in parentheses indicate the percent of farmers applying recommended level of seed rate. 
* Seed rate is expressed in terms of marlas/hectare 
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who applied recommended quantily of seed in case of sugarcane were nominal i.e 
about 6 percent. 

ile (listribllary wise position of farmers using the 
recommended level of seed indicates that in case of cotton and wheat, the 
proportion of the sample farmers who applied recommended level of seed were in 
the range of 54.2 percent and 76.2 percent and 22.6 percent to 89.3 percent 
respectively in the project area. In non-project area, the range among proportion of 
the sample farmers on various distributaries who applied recommended seed rate 
was found between 23.3 percent and 60.0 percent for wheat and 39.9 percent to 
56.7 percent for cotton crop. For sugarcane crop such proportion of farmers was 
lower than other crops in both the project and non-project area on various 

distributaries. 

The details of sample farmers who were applying 
recommended quantity of seed on various locations of distributaries both in the 
project and non-project area are giving in Annexure 6.3. 

6.2.3 Farm Yard Manuire Application 

With the application of farm yard lanllure one lalf of 
the nitrogen, one sixth of the phosphoric acid, and little more than a lalf of the 
potash nutrients required for plant growth can made available in soil. One tonne of 
farm yard manure supplied approximately 5 pounds of N (nitrogen), one pound of 
P2 05 (Phosphorus) and 5 pounds of K20 (Potash) (BLckman, 1964). 

The fullest benefits from this farm by-product can be 
realized when farm yard mnanure is properly coordinated with lime, chemica: 

fertilizer, irrigation water, and lequmes as well as with good tillage, weed 
elimination. The data regarding the prolportion of area treated through farm yard 
malure and the percent of farmers applying the farm yard malure presented in 
Table 6.4 shows that in the project area, 20.5 percent of wheat, 34.5 percent of 
cotton and 61.6 percent of sugarcane area was treated by farm yard manure. The 
area treated by farm yard manure in non-proje-l area was 35.0 percent, 63.3 
percent and 56.6 percent for wheat, collon and sugarcane respeclively. 

Distlril)ulary-wise posilion indicated that tihe proportion 
of the area treated by farin yard manure ranged from 14,0.6 percent to 39.6 percent, 
28.8 percent to 39.9 percent and 45.6 percent iu 62.6 percent of the area allocated 
to wheat, cotton and sugarcane crop respectively in the project area. lhe area 



Table 6.4: Area* Treated by Farm Yard Manure for Mai,3jor Crops on 
Sample Farms. 

(Percent) 

Distributary Wheat Cotton Sugarcane 
Sub-system 

Project Non-project project Non-project Project Non-Project
Area Area Area Area Area Area 

14.6 12.8 28.8 46.4 62.3 57.0Killianwala 
(19.0) (29.1) (27.9) (50.0) (47.6) (35.4) 

39.6 38.3 39.9 48.8 62.6 72.0 
Venoi 

j55.9) (53.3) (63.1) (73.3) (8.3) (6.7) 

12.9 50.5 34.6 91.6 45.8
 
11-L Pakpattan
 

(28.0) (40.0) (64.0) (86.7) (10.7) 

20.5 35.0 34.5 63.1 61.6 58.6 
Overall 

(30.6) (38.9) (45.3) (66.7) (29.0) (17.6) 

Note: Figures given in parentheses indicate the percent of farmers applying farm yard manure. 
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treated with this input ranged from 12.8 percent to 50.5 percent in case of wheat, 

46.4 percent to 91.6 percent in case of cotton and 57.0 percent to 72.0 percent in 

case of sugarcane innon-project area. However, on 11-1 Pakpattan distributary 
none of the area Linder sugarcane crop was treated by farm yardi manure. 

The proportion of the sample farmers who applied farm 

yard manure to fields of wheat, cotton and sugarcane was' 30.6 percent, 45.3 

percent and 29.0 percent respectively in the project area. The proportion of such 

farmer who applied farn yard rnanure to wheat, cotton and sugarcane was 38.9 

percent, 66.7 percent and 17.6 percent in non-project area. 

As far as various distrilbutaries are concerned such 

proportion of the sample farmers applying fairm yard mailure ranged from 19.0 

percent to 55.9 percent for wheat, 27.9 percent to 64.0 1percent for cotton and in 

case of sugarcane it ranged from 8.3 percent to 47.6 percent in the project area. 
The corresponding figures in non-project area for respective crops were 29.1 

percent to 53.3 percent, 50.0 percent to 86.7 percent and 6.7 percent to 35.4 

(Table 6.4). 

The proportion of area treated and the percent of 

sample farmers who applied farm yard manire for wheat, cotton and sugarcane 

crops planted at head and tail reaches of the distributary sub-systems is given in 

Annexure 6.4 of this text. 

6.2.4 Quantity of Farm Yard Manure Applied 

Farm yard manure is applied to recupe the soil 

fertility. Furthermore, the chemical fertilizers bearing high costs are also 

substituted by the farm yard manure vhich is relatively cheaper. I lowever, its use 

level depends upon1 its availability at own farllm level and it availability on pLircliase 

basis. Farm yard manure is generally applied to the farm fields through tractor 

trollies, bullock carts and donkey bags as well as keeping the livestock in the farrn 

fields for its direct application. 

Farm yard mnanure applied in different way was 

converted into bullock carts loads to facilitate comparisons. Farm yard manure 

application was examined on per treated as well as per cropped hectare basis and 

is enunciated in Table 6.5. The data in this table reveals that the average quantity 
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'Table 6..5: Farm Yard Manure Applied to Major
 
Crops on Sample Farms
 

...... Wheat Cotton 
 SugarcaneDistributary Per Treated Per Cropped Per Treated Per Cropped Per Treated Per CroppedSub-systemPeTrae PeCrpe PeTrae PeCrpe PeTrae PeCopd 

Hectare Hectare Hectare Hectare Hectare Hectare 
P. Area N.P.Aea P.Azoa N.P.Aea IAa P. Noa N.P. AreaP N.PArea P. Area N.PArea P. Aroa IN.PArea 

Killlanwala 34.5 21.3 1.9 3.1 38.0 41.9 19.7 18.8 33.7 29.2 7.7 13.2 

Venol 32.7 24.6 5.6 5.9 71.5 8.2 23.0 1.9 37.6 78.3 8.3 26.9 

11-L 58.8 96.8 2.3 7.7 102.9 31.8 68.6 76.0 14.2 33.8 
Pakpattan 

Overall 40.7 49.9 2.9 5.4 50.9 41.4 20.4 16.2 50.2 66.4 10,8 25.4 



-98

of farm yard manure per treated hectare for wheat, cot ton and sugarcane was 40.7, 
50.2 and 50.9 bullock carts load respectively in the project area, while the quantity 
of this input per cropped hectare estimated was 2.9, '10.8 and 20.4 bullock carts 
respectively in this area. 

In the non-project area, the average Cluantity of farm 
yard manure (bullock carts) applied by the samlple farmers was 49.9 for wheat, 
41.4 for sugarcane and 66.4 for cotton on the basis of per treated hectare, whereas 
the corresponding figures were 5.4 on cropped hectare basis 16.2 and 25.4 
respectively. 

In various distributaries, the average quantity (bullock 
carts load) of farm yard manure applied to wheat, cotton and sugarcane planted 
fields was in the range of 1.9 to 5.6, 7.7 to 14.2 and "19.7 to 31.8 respectively in the 
project area. In the non-project area, such quantity of this input per cropped 
hectare applied to wheat, cotton and sugarcane was found ranging from 3.1 to 7.7, 
13.2 to 33.8 and 1.9 to 18.8 bullock carts respectively. 

The breakup of farm yard manure applied (bullock 
carts) per treated as well as per cropped hectare on head and tail reaches of 
various distributaries has been presented in Annexure 6.5. 

6.2.5 Chemical Fertilizer Application 

Chemical fertilizer includes three elements, i.e. 
nitrogen, phosphorus and potassium. Nitrogen has the quickest and most 
pronounced effect above ground vegetative growth of the plants of crops and to 
impart to the leaves a deep green colour. With cereals it increases the plumpness 
of the grains and their percentage of protein. With all plants nitrogen is a regulator 
in that it governs to a considerable degree the utilization of potassium, 
phosphorus, and other nutrients. The choice of a particular fertilizer depends upon 
the soil condition. 

The application of fertilizer to overcome nutrients 
deficiency in soil has become universal and farmers apply some quantity of 
fertilizer to crops at different stages of plant growth. The data collected from 
sample farmers on various distributaries regarding the area treated and proportion 
of farmers applying fertilizer to different crops has been shown in Table 6.6. This 
table indicates that about all the area allocated to all major crops considered for 
study was brought under fertilizer application both in the project and non-project 



Table 6.6: Proportion of &rea Under Various Crops Treated 
by Chemical Fertilizer on Sample Farms. 

Distributary 
Sub-system 

Project 
Area 

Killlanwala 
99.7 

(99.4) 

Venol 
99.9 

(96.4) 

11-L Pakpattan 
100.0 

(98.7) 

Overall 
99.9 

(98.4) 

Wheat 

Non-

Pro'ject

Area 

100.0 

(97.9) 

87.2 

(96.7) 

100.0 

(100.0) 

98.7 

(98.2) 

rea 
Area 

98.4 

(63.1) 

99.3 

(85.7) 

100.0 

(97.3) 

99.4 

(76.7) 

Cotton 

Project 
Project 

Area 

97.8 

(77.0) 

100.0 

(86.6) 

100.0 

(93.3) 

100.0 

(84.2) 

(Percent) 

Sugarcane 

Project Non-
Project 

Area Area 

100.0 100.0 

(69.6) (54.2) 

98.90 84.0 

(15.4) (13.3) 

100.0 

(21.3) 

100.0 96.6 

(44.9) (28.7) 

Note: Figures in parentheses Indicate the percent of farmers applying, recommended doze of 
fertilizer 
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area, where (ie proportion of fertilizer treated area was 98.7 percent and 96.6 

percent respectively. 

As far as various distributaries are concerned, about all 

the area of considered crops was treated by chemical fertilizer on all distributary 

sub-system except Venoi distributlary, as on that distribulary the area treated by 

chemical fertilizer was relatively loss (1.2 percent) and 3A,perceni in case of wheat 

and sugarcane in non-project area as compared wilh the project area. 

Tie survey data regarding proportion of the sample 

farmers applying fertilizer to the major crop presented in Table 6.6 reveals that on 

overall basis, 98.4 percent 76.7 percent and 49.9 percent sample farmers applied 

chemical fertilizer to wheat, cotton and sugarcane crops respectively in the project 

area, while in the non-project area, the corresponding figures for respective crops 

were 98.2 percent 81.2 percent and 28.7 percent. 

Distribut.ary-wise description shows thal the proportion 

of sample farmers who applied fertilizer ranged from 98.7 percent to 99.9 percent 

in case of wheat, 15.4 percent to 69.6 percent in case of sugarcane and 63.1 

percent to 97.3 percent in case of cotton crop on various (listribu taries of the 

project area. In the non-project area SLch proportion ranged from 9.7 percenlt to 

100.0 percent, 3.3 percent to 54.2 percent and 77.0 percent to 93.3 percent in 

case of wheat, sLgarcane and collon crop respectively. I lowever the equity in 

irrigation water supplies may make the use of this input more effective because of 

having positive correlation in the context of growtil of plants and crop yield. 

The position of fertilizer application to major crops and 

proportion of sample farmers who applied fertilizer to different crops at head and 

tail locations of the (listri ultaries have been shown in Annexure 6.6. 

6.2.6 Average Dose of Chemical Fertilizer Applied. 

The use of fertilizers is the quickest way to ameliorate 

soil fertility. The Lse of this input imlprovel overtime in Ihe comtry. Fertilizers were 

imported for the first time in 1953. From that small beginning Ihe use of fertilizers 

per cullivated hectare reached a figure of 102 kgs. (Plant ntrients) in 1991-92 buLt 

it is still very low and far behind progressive countries (387 kg.in Japan) to satisfy 

the nutritional requirements. 
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The dala regarding average dose of chemical fertilizer 

applied per treated and per cropped hectare presented in Table 6.7 indicates that 

the average close of fertilizer per treated hectare was 193.3 nutrient kgs. for wheal 

194.8 nutrient kgs. for cotton and 189.6 nutrient kgs. for sugarcane in the project 

area whereas in non-project area, such close of fertilizeC was 191.7 nutrient kgs. for 

wheat, 216.7 nutrient kgs. for cotton and 19.1.9 nutrient kgs. for sugarcane. 

As far as the average close of fertilizer applied per 

cropped hectare is concerned, the data given in Table 6.7 reveals Ihat it was 
almost similar to the close of fertilizer appli ct per treated hectare in case of wheat 

and cotton both in the project and non-project area. 

As jperusal of lala ill Ilie proje(ct area by va iols 

distibutary sub-syslems indicales that Ihe average quantity of chemical fertilizer 

applied per treated lieclare ranged from 156.2 to 222.0 nutrient kgs for wheat, 

124.6 to '193.7 nutrient kgs. for sugarcane and 151.0 to 197.9 nutrient kgs. for 

cotton crop respectively. Such close of chemic-l fertilizer in the non-project area 

remained in the range of 163.1 to 233.7 nutrient kgs. 162.1 to 201.2 nutrient kgs. 

and 175.2 to 2G3.2 nutrient kgs. in case of wheat, Sugarcane and cotton crop 

respectively on various distributaries. 

The l)roportion of the sample farmers applying 
recommended close of fertilizer to wheat, colton and sugarcane crop was 55.6 

percent 69.0 percent and 13.5 percent respeclively, while in the non-project area 
such sample farmers who applied, recommended close was 51.8 percent, 64.8 

percent and 16.7 percent in case of wheal, cotton ancl sugarcane respectively. 

The proportion of the sample farmers who applied 

recommended dose of fertilizer ranged from 38.1 to 78.7 percent for wheat, 54.7 

percent to 96.0 percent for cotton and 3.3 per cent to 35.4 percent for sugarcane 

in the project area. 

The breakup of fertilizer nutrient kgs. applied per 

treated as well as per cropped hectare at head and tail localions of the different 

distribuLtary sub-systems has been enunciated in Annexure 6.7. 

6.2.7 Fertilizer Mix. 

Nitrogen deficiency appears when planlts become 

stunted and yellow in appearance. Deficiency of phosphorus relarcls the overall 
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Table 

Distriburar, 
Sub-system 

6.7: Chemical Fertilizer Applied to Major Crops 

By the Sample Farmers. 

(Per Hectare) 

Wheat Cotton Sugarcane 

Non- Non- Non-
Project Project Project Project Project Project 
Area Area Area Area Area Area 

Killianwala 187.8 177.7 197.9 208.5 193.7 201.2 

Venoi 156.2 163.1 187.2 175.2 124.6 162.1 

11-L Pakpattan 222.0 233.7 151.0 263.2 126.9 -

Overall 193.3 191.7 194.8 216.7 189.6 194.9 



Table 6.8: Breakup of Fertilizer nutrients Applied to Major Crops on 

Sample Farms 

(Per Hectare) 

JWheat Cotton Sugarcane 

Distributary 1 
Sub-system Project Area Non-Project Area Project Area Non-Project Area Project Area Non-Project Area 

N P N P N P N P N P N P 

117.1 70.7 110.5 67.2 141.3 56.6 137.6 70.9 115.9 77.8 123.6 77.6 
Killianwala 

(51.9) (27.9) (50.0) (22.9) (54.8) (36.3) (75.0) (64.6) (22.6) (12.5) (27.0) (22.9) 
0 
C... 

97.4 58.8 105.3 57.8 131.8 55.4 111.5 63.7 80.5 44.1 113.7 48.4 
Venoi 

(35.7) (9.5) (23.3) (13.3) (72.6) (41.7) (83.3) (60.0) (0.0) (0.0) (3.3) (0.0) 

152.2 69.8 154.6 79.1 145.8 5.2 174.1 89.1 102.7 24.2 - -
11-L Pakpattan 

(77.3) (16.0) (66.7) (26.7) (92.0) (44.0) (90.0) (80.0) (2.7) (0.0) - -

125.8 67.5 123.3 68.4 140.4 54.4 141.6 75.1 113.7 75.9 122.3 72.6 
Overall -

(53.5) (20.2) (47.2) (21.2) (67.9) (39.4) (81.5) (67.6) (12.2) (6.4) (12.9) (10.2) 

Note: Figures in parentheses indicate the per cent of farmers applying recommended dose of fertilizer 
nutrients. 
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plant growth. Potassium deficiency grCatly reduces crop yields without an 

exhibition of deficiency symptoms (plenomenon terlMed as hidden hunger). Thus 

proper mix of Nitrogen, Phosphorus and Potassium is important to maintain the 

soil fertility recuired for good crop stand and attaining good crop yield. 

Ihe dala regarding breakup of nitrogen and 

phosphorLIs mnix used )y (he sample farmrers given in lahle 6.8 indicales that the 

Nitrogen and PhosphorIs nitrients applied in case of wheat was 125.8 kgs. and 

76.5 kgs. per hectare respectively while for cotton such plant nutrienls were 1110.4 

kgs. for nilrogen and 54.4 kgs. for cotton in the project area. Almost similar 

response in case of Nitrogen and Phosphorus application per hectare was noted in 

the survey of non-project area. Insignificant proportion of sample farmers had 

applied potassium to 1he rmajor crops both in the project and ion-project areas. 

Ihe graphic illustration of level of farm inpllts applied 

on sample farms has been given in Figures .1 Ito ;.(. 

The delails of itlrogen and pl1spl1oruis application per 

hectare for major crops grown at head and tail reaches of Ihe distributaries have 

been shown in Annexures 6.8 and 6.9 respectively. 

6.2.8 N: P Ratio 

Tle data regarding ratio of N and P applied per hectare 

presented in Table 6.) reveals that the ratio of N (Nitrogen) and P (Phosphorus) 

applied per cultivated lieclare for major crops was ranging from 1.5: 1 to 2.6:1 on 

sample farns in the project area, whereas in non-project area, such ratio was 

ranging from 1.7:1 to 1.9:1. The N and P ratios on sample farms localed at various 

distributaries in the project area ranged from 1.7:1 to 2.2 in case of wheal, 1.5:1 to 

4.2:1 in case of sugarcane and 2.4:I in ci;e of cotton while in the non-project area 

such combination of N and P nutrients appliedl by the sample farmers far wheat, 

sugarcane and cotton remained ranging from 1I.7:1 to 1.9:1, 1.6:1 to 2.3:1 and 1.7:1 

to 1.9:1 respectively. As the recommlend situation reveals blind use of nitrogen and 

phosphatic ferlili7ers by the sample farmers on variolis crops which may cause 

increase in cost withoul achieving the desired results. Under-lying reasons may be 

the lack of technical knowledge of the farmers. 

The ratio of N and P for different major crops on 

sample farms located at various reaches of distri butary sub-systems may be seen 

in Anrlexure 6.10 and Annexures 6.11 of this text. 



Figure 6.1 : Level of Inputs at Killianwala Distributary 
[Wheat Crop] 
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Figure 6.2 : Level of 	Inputs at Killianwala Distributary 
[Cotton Crop] 
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Figure 6.3 : Level of Inputs at Venoi Distributary 
[ Wheat Crop ] 
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Figure 6.4: Level of Inputs at Venoi Distributary 
[Cotton Crop] 
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Figure 6.5: Level of Inputs at 11 -L Pakpattan Distributary
 
[Wheat Crop] 

Inputs 

Seed [kg/ha] 
-,~ eHad 

N [kg/ha], 
• ~~~~ 

-
~ f-:.-:::-". 

P [kg/hal'N 

Fert.cost [Rsl O/ha] _ 

Irri. [Hac.-Inches] 1 

0 50 100 

Application level 

150 200 



Figure 6.6 : Level of Inputs at 11 -L Pakpattan Distributary 
[Cotton Crop] 
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Table 6.9: Ratio of N and P observed for Major Crops 

on Sample Farms 

Wheat Cotton Sugarcane 

Distributary
Sub-system Project Area Non-Project Area Project Area Non-Project Area Project Area Non-Project Area 

N P N P N P N P N P N P 

Killianwala 1.7 1.0 i.' 1.0 2.5 1.0 1.9 1.0 1.5 1.0 1.6 1.0 

Venoi 1.7 1.0 1.8 1.0 2.4 1.0 1.7 1.0 1.8 1.0 2.3 1.0 

11-L Pakpattan 2.2 1.0 1.9 1.0 2.8 1.0 1.9 1.0 4.2 1.0  -

Overall 1.9 1.0 1.8 1.0 2.6 1.0 1.9 1.0 1.5 1.0 1.7 1.0 



6.2.9 Plant Protection Coverage 

Pests and diseases reduce the annual potential of 

agricultural production by a)oL1t 2.5 percent (Government of Pakistan, 1989). Main 

focus of the Government is on integrated pest management. This includes 

appropriate cropping pattern, cullural praclices which break Ihe life cycle of 

insects/pests, development of resistant varielies of crops and biological control. 

New \arieties of crops especially of cotton ate generally 

more suspective to pest attack, thus Ihe use of pesticides has become essential to 

obtain higher crop yields. Data regardig area treated by pesticides and the 

proportion of sample farmers who applied pesticides presented in table 6.10 

reveals that the sample farmers had applied pesticides to major crops, i.e. cotton 

and sugarcane. The area of collon crop treated by pesticides was 99.2 percent in 

the project area and 92.7 percent in non-project, while for stigarcane the 

proportion of the area treated by pesticides was 18.9 percentl in the project area 
area.

and 20.0 percent in non-project 

Distributary-wise position of area treateld by pesticides 

inclicated that more than 97 percent of the area planlted inder cotton was treated 

by pesticides on sample farms ol vario(us iStrilIularies in the project area whereas 

in the non-project area the area of colon crop treated by I)eslicides ranged form 

80.9 percent to 100.0 percent. In case of sugarcane crop the area treated by 

pesticides ranged from 2.2 percenlt to 20. I iprcenl on various distribularies in the 

project area. While in the non-projecl area abhoul 23.2 percent of the area located 

to stigarcane crop was Ireated by peslicides. Only on Killianwala distributary, while 

on other (listributlaries in this area wilh pesltiides sugarcane area was not treated. 

As far as the l)roportion of sample farmers applying 

nesticides are concerned, (lata enuncialed in Table 6.'10 shows that 96.8 percent 

and 91.2 percent of the samtle fariiiers applied pestic:ides to colton crop in the 

project and non-project area respeclivoly. In case of sugarcane siimcli proportion 

was 15.0 percent in the project area and 19.3 percent in n Won-project area. 

Ilhe proporlion (of the samh) farmers who applied 

pesticides to collon anl stigarcane crops ranged from 95.3 percent to 100.0 

percent and 7.7 percent to 61.1 percent on various distrihularies in the project 

area. Such proportion of sample farmers who brought collon area under pesticides 

ranged from 83.8 percent to 100.() per(enl on various (listrilmaries while in case of 



Table 6.10: Area Treated by Pesticides for Various 

Crops on Sample Farms. 

J 
(Percent) 

Distribulary Cotton Sugarcane 

Sub-system 
Project Area 

99.7 
Killianwala 

(95.3) 

97.7 
Venoi 

(95.8) 

99.9 
11-L Pakpattan 

(100.0) 

99.2 
Overall 

(96.8) 

Note: Figures in parentheses indicate ,the 

Non-Project Area 

80.9 

(83.8) 

86.5 

(92.3) 

100.0 

(100.0) 

92.7 

(91.2) 

proportionof farmers 

Project Area Non-Project Area 

20.1 23.7 

(16.1) (23.1) 

2.2 

(7.7) 

16.7 

(12.50) 

18.9 20.0 

(15.0) (19.3) 

using pesticides. 
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sugarcane crop 23.1 percent of the sample farners were found using pesticide 

only for Killianwala distribulary in Ile non-projecl area. None of Ihe sample farms 

on other distributaries in (his area treated sugarcane crop with pesticides. The 

description regarding use of pesticides on various crops planted at the sample 

farms on various location of dislrilultaries is enunciated in Annexure 6.12. 

6.2.10 Application of Weedicides 

Weeds deplete Ihe moisture (of soil and plant nutrients 

and cause heavy farm losses. Abcllah (1990) indicated tha vild oats were a 

comnon weed in wheat and at the blooming stage was recorded to have 50 times 

more leaf area than wheat. He stated that farm losses from weeds in U.S.A. 

worked out to be 41.6 percent. Crop sanitation is, thus essential to conserve farm 

productivity. The application of weedicides may be helpful in eradicating weeds 

from crop fields. The use of weedicides is increasing now a clays in farming with 

increase in awareness of the farmers regarding benefits of use of this input. 

The survey results presented in lable 6.11 reveal that 

the area planted under wheat, cotton and sugarcane Ireaftcl by weedicicles was 

34.0 percent, 2.1 percent and 13.6 percent respectively on sample farms in the 

project area, whereas in the non-project area, the corresponding figures were 47.5 

percent, 10.3 percent and 24.6 percent respectively. 

DistribLulary-wise position indicated that the area 

treated by weedicide in case of wheat, sugarcane and collon crop ranged from 

24.3 percent to 50.7 percent, 8.3 )ercenlt to '1.7 percent and 1.3 percent to 6.3 

percent respectively on various distriuilaries in Ihe project area, whereas in ihe 

non-project area, such area was found vithin range of 18.6 percent to 76.9 percent 

in case of wheat and 10.4 percent to 22.8 percent in case of cotton crop on various 

distributaries. In case of sugarcane, the are treated by weedicides was 29.1 percent 

only on Killianwala distributary in this area. I lowever none of the acreage allocated 

to sugarcane crop on Venoi distribulary and colton crop on '11-L Pakpattan 

received weedicides treatment. lie similar situation was observed in case of 

sugarcane crop on Venoi and 11-1. Pakpalan dislrilutaiies and in case of cotton 

crop only on 11- Pakpatlan dlislil)ulary in the non-projectlarea. 

1lhe dala presened in Itable 6.11 shows that 34.0 

percent, 13.6 percent and 2.1 percent of the sample farmers were applying 

weedicides to wheat, sugarcane and cotlon crop respeciively in Ihe project area, 



Table 6.11: Area Treated by Weedicldes and the Proportion of the Sample Farms 
Applying Weedicides to Major Crops on Sample Farms. 

(Percent)
 

Distributary
 
Sub-system Wheat Cotton Sugarcane
 

Project Non- Non-
Prec Project re Project Non-Project Project 
Area Area Area Area Area Area 

50.7 76.9 6.3 22.8 14.7 29.1 
Killianwala 

(43.7) (66.0) (5.7) (8.1) (5.1) (19.2) 

24.3 18.6 1.3 10.4 -


Venol
 
(14.8) (17.2) (1.4) (11.5) -- -

23.6 38.7 -- - 8.3 
11-L Pakpattan 

(28.4) (20.0) -- -- (6.2) -

34.0 47.5 2.1 10.3 13.6 24.6 
Overall 

(32.9) (39.6) (2.8) (6.6) (4.8) (16.1) 

Note: Figures In parentheses indicate the proportion of farmers applying Weedicides. 



such figures were 39.6 percent for vheal, 16.1 percent for sugarcane and 6.6 

percent for cotton. 

In case of wheat crop, 413.7 percent sample farmers at 

Killianwala, 14.8 percent at Venoi and 28.1 percent al 11-1 Pakpattan distributary 

were applying weedicides, while for colton, lhe proportion of such farmers was 5.7 

percent and 1 .1 percent at Killianwala and Venoi clist ribulary. 

-fhe (lata regarding percent of area treated by 

weedicides and proportion of farmers who al)plie(I veedici(hes has been indicated 

in Annexure 6.13. 

6.2.11 Irrigation Use Pattern 

Irrigation waler is one of the most strategic and paying 

ilputs in crop production (Shlahid, '1985). lhree-fourti of the green plant is water. 

The plant absorbs water and picks ipnutrients from Ihe soil solution. Its quality 

and availability affects Ihe vital plant process including yield. Ihe plant process 

indicates that the solar energy is converte(d into tie chen ical energy by the plant 

for the synthesis of plant food and in this system water controls the flow of energy 

through the plant. Wider stress effects differ at different stages of plant growth. 'The 

worst effect results at the stage of germination, unless proper soil moisture 

conditions are available. lhe stress al the flowering and frtuit farming stages 

adversely effect crop yield. 

The canal water regime was lesignecl to sow and malure crops on 

25 per cent of the holding in summer an(d 50)per (ent in winter, thus the cropping 

intensity assumed was 75 per cent. Farmers increase the cropping intensity above 

'the designed limit (75 per cent) there b)y causing waler stress conditions to 

different crop and to supplement canal waer Supply wilh private tulebwell water. 

(Abdullall 1990). 

Shahid, I laq and Khan (1990) indicated lihat seasonal variation in 

recipilation also affects the artificial recluirelents of the crops, because limely 

rainfall can fulfil irrigation deficiency, which save Ihe cranal andltiihewell irrigation. 

In the absence of assured irrigation waler supplies tihe use of 

clhemical technology is restrictel to a certain level which ultimately results in 

lowering crops yield. In this section Ihe following praclices related to irrigation use 

pattern are discussed. 
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Irrigation Water Applied 

Fxlent of Area Irrigated Per Unit lime. 

Exent of Privatel [lrbewell Water Use in Iotal Irrigation. 

Reliabilily of Ihrigation Water l),,livery. 

Extent of(Breaches of Dislributary/Minor and Watercourses 

Farmers Gelting their Allocated Share 	of Irrigation Water. 

6.2.12 Irrigation Water Applied 

Quantity of irrigation water applied to different crops 

depends upon soil textire, levelness of fields, nalture of crop and availability of 

irrigation water. The survey results regarling average number of irrigation water 

applied to major crops given in Table 6.12 and 6.13 reveals that the average 

numbers of irrigation water aplllind per heclare was 3.1 (10.3 heclare-inclies) for 

wheat and 4.1 (13.3 heclare-inches) for (:oll on in the project area whereas in non

project area, such figures per hectare were 3.2 ('10.6 liectare-inches) for wheal and 

3.3 (10.9 heclare-inches) for cotton. 

As far as irrigalion waler applied on sample farms located on 

distribularies is concerned, the tiata given in lable 6.12 and 6.13 indicates that the 

average num)er of irrigation a-plied to wheat, sugarcane and cotton crop ranged 

from 2.8 to 3.2 (9.4 to 10.6 hectare-inches), 6.4 to 10.3 (20.2 to 31.9 heclare

inches to 78.9 inclies) and 3.9 to 4.3 (12.7 to '1:3.9 lieclare-inches) to 34.3 acre 

inches) respectively on various distributaries in Ihe project area. The average 

number of irrigalion appliedlby the sample farmers ranged between 2.8 and 3.7 

(9.4 heclare-inches and 12.1 hectare-inches) in case of wheat crop, 4.9 and 12.0 

(15.7 hectare-iniches and 37.0ihectare-inclies) in case of sungarcane crop and 3.1 to 

3.7 (10.3 hectare-inches and 12.1 hectare-ilichns) in case to cotton crop on various 

distributaries in the non-project area. 

Surey results of irrigation water applied per heclare in term of 

average number as well as heclare-inches of irrigation water on various locations of 

various distribularies are presenled in Annexure 6.14 and 6.15. 

The 	 sample farmers who applied recommended number of 

-lie data in this lable shows thatirrigations to major crops are shown in lable 6.12. 

79.5 per cent and 71.6 percent of 	 the saml)le farmers applied recommended 



Table 6.12: Irrigation Use Level on Sample Farms. 

(Nos./ Hectare) 

Distributary 
Cotton SugarcaneSub-system Wheat 


Project Non- Non- Nonret Project rea Project ProjectAraPoet Poet Project Areaec 
Area Area Area Area 

3.2 3.7 4.3 3.1 8.9 7.4 
Killianwala 

(76.2) (68.7) (54.7) (68.7) (10.7) (12.5) 

3.4 2.8 3.9 3.2 6.4 4.9 
Venol 

(73.8) (63.3) (82.1) (86.6) (0.0) (3.3) 

2.8 2.8 4.1 3.7 10.3 12.0 
11-L Pakpattan 

(93.3) (96.7) (97.3) (93.3) (0.0) (0.0) 

3.1 3.2 4.1 3.3 8.9 7.0 
Overall 

(79.5) (80.5) (71.6) (75.0) (5.5) (6.5) 

Note: Figures hIn parentheses Indicate the proportion of farmers applying recommended number of Irrigation 
Water. 
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Table 6.13: Average Hectare-Inches of Irrigation Water Applied to
 
Major Crops on Sample Farms.
 

(Per Hectare) 

Cotton SugarcaneDistributary Wheat 
SUb-system 

i Non-Non- Non-
Project ProjectProject Project Project Project 

AreaArea Area Area Area Area 

lKillianwala 10.6 12.1 13.9 10.3 27.7 23.2 

20.1 15.7
Venoi 11.2 9.4 12.7 10.6 

9.4 13.3 12.0 31.9 28.8
11-L Pakpattan 9.4 

22.010.3 13.3 10.9 27.7Overall 10.3 
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number of irrigations to wheat and (otton respectively in lhe project area, while 

the corresponding figures in the nio-project area wvere 80.5 percent and 75.0 

percent in case of wheat and collon respectively. 

The proportion of th sample farmers applying recommended level 

of irrigation water to sugarcane crop was a nominal 5.5 percent in th- project area 

and 6.5 percent in Ili:non-project area. As far as various distributaries are 

concerned, the proportion of the sample fam rs who applied recommended level 

of irrigation water ranged from 73.8 p~ercent to 93.3 percent in case of wheat and 

54.7 percent to 97.3 percent in case of colon in the project area. In case of 

sugarcane crop, about 10.7 percent of thle ;ample famners only in Killianwala 

distributary applied recommendld( level of irrigalion in) Ihis area. 

In tlhe non-project area, the prolnrtion of the sample 

farmers ap)lying recommended level of irrigation was in the range of 63.3 percent 

to 96.7 percent, 3.3 percent to 12.5 percent and 68.7 percenlt to 93.3 percent in 

case of wheat, sugarcane and ( olhon crop respectivly on various distributaries. 

6.2.13 Extent of Area Irrigated Per U.Jnit Time 

Area in igat ed per uni time by cana.1l water reveals the 

performance of irrigalion water delivery syslem as well as irrigation water supplies 

available to the farmers. 

Surrey resulIs regarding area irrigate(d per unit time 

)resenlted in lable 6.1,1 reveal that Ihe average area irrigaled )er hour was 0.3 and 

0.4 hectares in IIte project and noni-Irojec( area respectively. 

IisiillhiMary \vise i)oSilton inldiC(ahtes that area irrigated 

per hour at Killianwala and 11-1 Iakpaltan was flie same, i.e. 0.A1 hectare, whereas 

at venoi tistriiutay his area irrigaledI was 0.3 hiecare. I lead and tail-wise 

conparison reveals that on overall basis al head reach, 25.0 percent more area 

was irrigated with in Ihe same unit lim)e, (one(' hour) as coiNaredl to the tail reach 

of the distribuLtary. 

At Killianwala and venoi dishilbu tary 60 percent more 

area was irrigated in on hon r of irrigalion atler delivery from canal system at head 

reach compared with the tail reach of tlese distribularies. 



Table 6.14: Area Irrigated Per Unit Time on Sample Farms Located at 

Different Distributaries 

(Hectare / Hour) 

Distributary 
Sub-system 

Head Reach Tail Reach All Locations 

Project Non-project project Non-project Project Non-Project 
Area Area Area Area Area Area 

Killianwala 0.5 0.5 0.2 0.3 0.4 0.4 

VeOW 0.5 0.4 0.2 0.3 0.3 0.4 

11-L Pakpattan 0.4 0.5 0.4 0.3 0.4 0.4 

Overall 0.4 0.5 0.3 0.3 0.3 0.4 
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6.2.14 Extent of Private Tuhewell Water Use in Total Irrigations 

As it has been dIiscussecl earlier, Ihe canal water regime 

was designel to irrigate 75 percent of the smvn area, caused water stress 

condilions to different crops and canal waler is SUpplemelllted hy private tlbewell 

water. Private tubewells play cruti' role in Ihe advancement of agricultural 

production by supplementing the irrigalion waler supply at farm level. Anson 

(1983), concluded that "farms served by private tul)ewells water had :'chieved 

significantly higher produclion level than that were not". For instance, yield 

increased by 15 to 30 percent, cropping intensity increased from 120 to 140 

percent and cropping paltern shifted to high vahlie crops. Similar findings were 

noted by Water and Power Development Authority ('1980). 

The survey results regarding the share of private tubewells 

water ill total irrigations presented in rable 6.15 shows that in case of wheat, 

sugarcane and cotton crops, the share of tubee lls water aid total lumber of 

irrigations was 51.0 percent, 52.0 percent and 50.8 percent respectively in project 

area, while in non-project area the corrs)pondinlg figures were 40.7 percent, 37.9 

percent and 41.4 percent respectively (Figures 6.7 and 6.8). this indicates that of 

the total about 50 percelt water reqcuiremnIs were fulfilleld through tluewells 

water in the project area, whereas in Ihe non-projecl area such share was relatively 

less that that of project area. Almost similar position of share of tubewell water in 

total irrigations was noted in case of various cistribttaries. 

I lowever, Ihe )osition of share of tlubewell water in 

total irrigations at head and tail reach of Killianwala distribulary was different. At 

Killianwala distributary, the share of ll)e\ vll waler in total irrigations applied in 

case of wheat and cotton was 21.2 percent and 27.8 percet respectively and 6.6 

percent higher at tail reach as compared wilh the head reach of the distribulary. 

This reveals that at tail location in this area Ilie scarcity of irrigation water was being 

met tlhrough SuIpplemnenting the canal waler with Itubewells water in the are 

(Details may be seen in Ai -.. ire 6.16). 

6.2.15 Reliability and Equity in Irrigation Water Delivery 

I he )roj(,(:t aim is to increase agricuIllural production 

by providing more reliable / tinly and equily in water (lelivery on farms at 

different reaches of distributaries by reducing risk of failure in irrigation water 

distlrilulion system Ihrough rehabilitation of irrigation system. lhe reliability and 
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Table 6.15: Share of Private TuEwell, Water in Total Irrigations 

for Major Cro/ps on Sample Farms. 

(Percent) 

Dis!ributary Wheat Cotton Sugarcane 
Sub-system 

Project
reProject 

Non-

Area 

Project Non-
Project 

Project 

Area 

Non-
Project

Area 

Killianwala 56.1 46.7 65.1 47.5 52.3 38.7 

Venoi 45.8 46.8 49.4 49.6 55.2 35.2 

11-L Pakpattan 49.8 27.5 44.2 27.5 41.4 

37.950.8 Ill .11 52.0Overall 51.0 40.7 



Figure 6.7: Share of Tubewell Water in Total IrrigaC.tions 
by Distributaries [Wheat Crop ] 
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Figure 6.8: Share of Tubewell Water in Total Irrigations 
by Distributaries [Cotton Crop] 
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equity in water delivery at farm affect's Ihe decision making process of the farmers 
in farm business, i.e. nature of crops, resource use pattern and cultural practices. 
Such relevant decision ultilately has bearings o n crop yield and incorne of the 

farm enterprises. In this section: 

Reliability of Irrigation Water Supply; and 

Equity in Irrigation Water Delivery are examined: 

6.2.15.1 Reliability of Irrigation Water Supply 

Reliability of irrigation water supply refers to turns 
missed by the farmers because of unexpectecl closure of canal and the turns 

availed by the farmers with less water supp)ly relative to actual supply of water for 

irrigation propose. It is, thus, extent to which planned water supply was availed by 
the farmers at diffe ent reaches of the distributaries and is expressed in terms of 

percentage. The following formula was applied to estimate reliability of irrigation 
water supply: 

R1 = 	 AT . 100 
i R 

WhereRi 	 = Reliability of Irrigation Water Supply 

AT = 	 Actual -Turns of Irrigation Availed During Survey 

Year. 

TR = 	 Total Lurns of Irrigation Planned to be Received 
by the Farmers During Survey Year 

The data regarding reliability of irrigation water supply 

on sample farms given in Table 6.16 reveals that the reliability of irrigation water 

delivery on sample farms was 54.3 percent in the project area and 62.0 percent in 

non-project area. The reliability of irrigation water supply at Killianwala was 49.2 

percent, while at venoi and 11-1. Pakpattan, it was 67.4 percent and 62.5 percent 

respectively. 

As far as the reliability of irrigation water supply at head 

and tail reach is concerned, the data in this Table 6.16 also shows that the 

reliability of irrigation water supply was 70.0 percent althe head reach and 36.3 

percent at the tail reach of the distributary in the project area. [his difference was 

statistically significant at 95 percent confidence level. At the head reach of the 
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Table 6.16: Reliability of Irrigation Water Supply on Sample Farms 

Located at Various Reaches of Distributary Sub-Systems. 

(Percent) 
Head Tall All Locations 

Distributary Reliability of Reliabiity of Reliability of 
Sub-system Irrigation Water Irrigation Water Irrigation Water 

Supply Supply Supply 

Area 

Non-Project ProjectPoetProject 
Area Area 

Non-P 
Area 

Project 
Area 

Non-ProjectProject 
Area 

Killianwala 72.1 63.9 16.9 22.2 49.2 41.9 

Venoi 74.7 77.1 63.3 72.2 67.4 75.3 

11-L Pakpattan 69.3 86.8 52.8 77.4 62.5 82.0 

Overall 70.0 74.2 36.3 51.2 54.3 62.0 
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Killianwala distributary, 72.1 percent reliability of irrigation water supply was 

observed oil sample farms where as at tail reach it was only 16.9 percent. This 
indicates that at tail reach of the Killianwala distrilbutary, irrigation water supply was 

very uncertain. Moreover, at head of the venoi distributar' the reliability of 

irrigation water sLpply was 74.7 percent while it was 63.3 pI_-icent at tail of this 

distributary. About 69.3 percent and 52.8 percent relialhility of irrigation water 

supply at head and tail respectively of the 11-1. lakpattan distributary was observed 
in the project area (Figure 6.9). 

Ilhe relial)ilily of irrigation valer supply on sample 

farms, ranged from 49.2 percent to 67.I l)ercent on various distributaries in the 
project area. In tlie non projct ar( l I1 wcliabilily (Of ilrigalIon water Sulpply 

remained in the ranged of 63.9 ipercent to 86.8 percent at head location and 22.2 

percent to 77.4 percent at tail location of variis distlibuLtdies. I lowever it ranged 
from 41.9 percent to 82.0 percent on various distributaries irrespective of locations 
of farms. 

6.2.15.2 Equity in Irrigation Water Delivery 

Equitable distribution of irrigalion water is attained 
when the ratio of water delivery through outlet at tail of distributary is equal to 

one. If this ratio is more than one/less thaln one, then more than/less then due 
share of irrigation water is delivered through the oulHt atIthe head of distributary 

and the distribution of water will be inequlitable. 

Equity in water delivery was computed through the following 

formlIa: 

Q ,_Q at I leadQ 0


Qo/Qs at rail 

Where 

Q = Equity in water delivery 

Qo = Observed water supply (liter / second) 

Qs = Sanctioned water supply (liter/second) 

The data regarding the ratio of irrigation water delivery through 
outlets at head of the distributary to those at tail of distribtary are enunciated in 
Table 6.16-A. The data given in this table shows that on overall basis, the ratio of 
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Figure 6.9: Reliability of Irrigation Water Supply 
by Distributaries 
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water delivery through outlets at head and tail of tlie distributaries was 1.6. 

Consequently, tile outlits located at head reach of distributary were getting 1.6 

times more irrigation water than those located at tail reach of distributaries. rhis 

ratio was 2.4 at Killianwala, 1.7 at 11 -1Pakpallan and 0.8 at V.noi distribulary. 

Table 6.16-A 

Ratio of irrigation Water Delivery" Through Oullets at Head of
 

Distributary to Those at Tail of Distributary.
 

Distributary Ratio of Water [Delivery 

Sub-system Kharif Rabi Overall 

Killianwala 	 2.6 2.1 2.4 

Venoi 	 0.9 0.7 0.8 

11-L Pakpattan 2.8 0.4 	 1.7 

Overall 	 2.0 0.9 1.6 

* 	 Ratio of Water delivery, at head of dist ribuLtary. 
Water Delivery = Water lelivery al tail of (list ribulary. 

The ratio of irrigation vater delivery, through outlets al head and tail 

of distributary varies during kharif and rabi seasons. I his may be because of the 

reqUireneht of quantum of irrigation water is different for different crops grown in 

respective season. 

The data in Table 6.16-A also indicates that the ratio of water delivery 

at head outlets compared wilh those at tall was 2.0 and 0.9 during the kharif 

season and rabi season respeclively. 

Such ratio at Killianwala distributary was not much different in Rabi 

and Kharif season. On 1'1-L Pakpallan distribulary Ihe ratio indicates that the 

farmers at head location were receiving irrigation water niore by 2.8 times in Kharif 

season, while in Rabi season the farmers were receiving more water at tail location 

as compared with the farmers at head location. Underlying reason was that kharif 

grown crops are generally cash crops and the farmers iy to fuLfill irrigation 

requirements of these crops by any mlans. I lowever, inrabi season the equity 

ratio observed indicates relatMily hOss SU P1 ll Of irrigalion water at head location on 



-- --- -- -- -- -- ------------- --
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this distributary. At Venoi distributary the eqluity ratio showed less water delivery at 
head location of distributary both in kharif and rabi seasons. This is because of 
incidence of tempering with outlets at tail location. 

6.2.16 Extent of Breaches of Distributary/Minor and Watercourses. 

Breach of disirilttary/minor alkfcts the reliability water 
supply at farm. Survey results indicating the number of breaches of 
distributary/minor as well as watercotirses has been presented in Table 6.17. This 
table shows that the average number of breaches during the survey year was 3.6 
in case is distributaries/minor and 6.2 in case of watercourse reported by 42.2 per 
cent and 50.0 per cent of the sample farmers in case of distributary and 
watercourse respectively in the project area. Ihe average number of breaches 
pointed out on distributary/minor and \vatercourse ware 3.5 anl .1.2 reported by 
82.4 percent and 50.9 percent of Ihe sample farmers resp)ectively in the non
project area. 

Distributary-wise description reveals Ilat at Killianzwala distributary, 
the average number of breaches of (listributary/minor and watercourse was 3.3 
and 6.9 respectively reported by Ihe 38.1 per cent and 52.2 per cenl of the 
interviewed farmers respectively. the average number of breAches per year in case 
on Venoi and 11 -L Pakpaltan distributary was 2.0 and 3.1 as indicated by the 10.7 
percent and 86.7 percent of the sample firmiers respectively. In case of 
watercourses located at Venoi and 11-1 Pakp;ttan clistiibulary, the number of 
breaches observed (luring the survey year was 5.2 and 5.6 as pointed out 42.9 
percent 52.0 percent of the sample farmers. 1ie average number of breaches 
observed on distributary/minor ranged 2.0 to 3.7 as reported by the proportion of 
the sample farmers ranging from 6.7 percent to 97.9 percent in the non-project 
area while in case of watercourses Ihe number of breaches observed was 2.0, 4.9 
and 5.2 reported by 53.3 per cent, 73.3 percent anid 35.:1 per cenl in case of 11-1. 
Pakpattan, Venoi and Killianwala (listriblItary respcCtively in this area. Thus it is 
concluced that in order to improve/provie (lie relial)l/tilflely and equilable water 
distribution to the farn' fields loca t(h.€different listributary, theat reachcs of the 
number of breaches in case of (listrilbutary/minor as well as of watercourses 
should be minimized. It is possilble that after rehabililation of canal system, this 
problem may be curtailed. 



Table 6.17: Breaches of Distributary / Minor and Watercourses Reporled by Sample Farmers 
Located at Various Reaches of Distributary Subsystems. 

(Average No. of Breaches) 

Head Tail All Locations 

Distributary 
Sub-system Distributary Water Dis.tributary Water Distributary Water/ Minor Course / Minor Course / Minor Course 

Project Non-Project Project Non-Project Project Non.Project Project Non-Project Project Non-Project Project Non-Project 
Area Area Area Area Area Area Area Area Area Area Area Area 

3.4 2.7 6.8 4.4 5.0 4.6 7.3 5.9 3.3 3.7 6.9 5.2 
Kiliianwala 

(28.1) (95.8) (70.8) (33.3) (51.4) (100.0) (94.4) (37.5) (38.1) (97.9) (52.4) (35.4) 

2.0 2.2 4.83 5.1 2.0 1.8 5.4 4.7 2.0 2.0 5.2 4.9
 
Venoi 

(6.7) (60.0) (40.0) (66.7) (13.0) (73.3) (44.4) (80.0) (10.7) (66.7) (42.9) (73.3) 

2.5 1.9 6.03 2.0 3.8 4.6 2.6. 2.0 3.1 3.5 5.6 2.0 
11-L Pakpattan
 

(82.2) (60.0) (75.6) (73.3) (93.3) (86.7) (0.17) (33.3) (86.7) (73.3) (52.0) (53.3) 

2.9 2.4 6.4 3.7 4.3 4.0 5.9 4.E 3.6 3.5 6.2 4.2 
Overall 

(38.6) (75.9) (66.7) (53.7) (46.1) (88.9) (31.4) (48.1) (42.2) (82.4) (49.8) (50.9) 

Note: Figures in parentheses indicate the proportion of Sample farmers repotled the average number of breaches of distributary / minor 
and watercourses. 
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The data given in Table 6.18 shows that about 25.0 per cent 

of the sample farmers reported that they niissed turn of irrigation water due to 
breach of the distribtitary as well minor. Furthermore, the responses of the 6.0 
percent sample farmers inthe context of weekly turns of irrigation water missed 
due to emergency maintenance of distributary/minor were also noted during the 
field survey of the area. I lead and tail-wise informalion has been surnmarized in 

Annexure 6.17 

6.2.1 7 Farmers Getting Their Allocated Share of-Irrigation Water 

The data regarding proportion of saimple farmers who 
were getting their allocated share of irrigation water are presented in Table 6.19. 
The data in this table shows Ihlat aboult 50 percenlt of the sample were getting their 
given share of irrigation water both inIhie project and non-project area. As far 
various distributaries are concerned, the proportion of Ihe sample farmers who 
were getting allocated share of irrigation water was relatively less on Killianwala 
distributary at both the head and tail location in the project area whereas in the 
non-project (irea such lpr porlion was relatively loss at both locations on Venoi 

distributary. 

About 22.3 percent, 18.7 percent, 11.3 percent and 6.7 per cent 
farmers pointed out the major factors inlhilbiting farmers from getting the given 
share of irrigation water were "he flucluation of water suppJly in the distributary, 
poor maintenance of watercourses, water steeling at upper/head reaches of 
watercourses and breaches of the upper part of the watercourses respe, tively 
(Table 6.20). 

6 3 Livestock Enterprise 

6.3.1 Livestock Feeding Cosl 

livestock feeding cost includes cost of green 
and dry fodder, concentrates and other expenditures (Veterinary care, salt, gur 
etc.) The survey results regarding livestock feeding cos! have been presented in 
Table 6.21. Data in this table shows that the average livestock feeding cost per 
farm was Rs. 11,685 in the project area and Rs. 9,17 in non-project area. 
Moreover, the livestock feeding cost per animal adult unit was Rs. 1517 and Rs. 
1294 in the project and non-project area respectively. The average livestock feeding 
cost per animal adult unit was Rs. '1335 oil sanple farms located at Killianwala 
distributar while at Venoi distributary this figure was Rs. 2118. On sample farms 



Table: 6.18 Reasons for Missed Irrigation Turns Due to Unexpected 
Canal Closure Identified by the Sample Farmers on Selected 

Distri butaries 

Distributary 
Sub-Systdim 

Breach of 
Distributary 

Project Non Project 
Area Area 

Breach of 
Minor 

Project Nont Project 
Area Area 

Emergency Maintenance 
of Distributary/Minor 

Project Non Project 
Area Area 

Not 
Known 

Project Non Project 
Area Area 

Others 

Project Non Project 
Area Area 

Killianwala 13.1 22.9 6.0 27.1 5.4 51.2 39.6 22.6 4.2 

Venoi 3.6 16.7 4.8 30.0 2.4 56.0 10.0 6.0 -

I. 

LnU, 

11-L 
Pakpattan 

32.0 26.7 24.0 20.0 12.0 18.7 40.0 13.3 3.3 

Overall 15.0 22.2 9.8 26.9 6.1 45.0 31.5 16.2 2.8 
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Table 6.19: Proportion of Farmers Getting their Allocated 
Share of Irrigation Water on Sample Farms. 

(Percent) 

Distributary
Sub-system Head Tail All Locatioiis 

Project 
Area 

Non-Project
Area 

ProjectArea i Non-Project
Area 

ProjectProject
Area Non-

Area 

Killianwala 34.4 33.3 9.7 83.3 23.8 58.3 

Venol 63.3 20.0 94.4 13.3 83.3 16.7 

11-L Pakpattan 71.1 93.3 70.0 33.3 70.7 63.3 

Overall 49.1 46.3 50.6 50.0 49.8 48.1 
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Table 6.20: Factors Inhibiting Farmers Getting/Allocated 
Share of Irrigation Water on Selected Distri

butary Sub-system 

(Per cent of Farmers) 
Breaches Stealing Poor Fluctu
at upper at upper Un- Gradient mainte- Siltation ation of 
reaches reaches levelled of nance of water All 

Distributary of of lvle water of water supply 
water water course water course distri

course course course bution 

P.A NP.A. P.A N.P.A. P.A N.P.A. P.A N.P.A. P.A N.P.A. P.A N.P.A. P.A NPA. P.A N.P.A. 

Killianwala 11.3 42 14.3 4.2 1.2 - 0.6 2.1 23.z - 0.6 8.3 20.8 18.8 10.7 4.2 

Venal 1.2 3.3 11.9 - - 3.3 11.9 - - 25.0 - 9.5 

3.3 - 3.3 27.7 3.3 - 11-LPakpattan 2.7 4.0 3.3 - 16.0. 

Overall 6.7 2.8 11.3 1.9 0.6 0.9 0.3 1.9 18.7 0.9 0.3 4.6 22.3 9.3 11.9 1.9 
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located at 11-L Pakpattan distribulary, lhe cost of livestock feeding per animal was 
Rs. 1496 per animal adult unit. 

Of the total livestock feeding cost, the share of fodder cost was 81.6 
percent at Killianwala distributary 80.6 percent at 11-. Pakpattan distributary. The 
head and'tail-wise breakup of livestock feeding cost per farm as well as per adult 
animal unit has been presented in Annexures 6.18 and 6.19 of this text. 



CHAPTER - VII 

INSTITUTIONAL AGRICULTURAL CREDIT AND
 
ACCESS TO FARM INPUTS
 

7.1 Introduction 

Various aspects of institutional agricultural credit i.e proportion of sample 

farmers obtaining institutional agrictultural credIit, reasons for not getting such credit 

and the amount of credit obtained by the sample farmers are reviewed in section 

7.2. Farmers access to improved seed, chemical fertilizer, pesticides, private 

tubewell water and tractor hiring servic, have been examinedi in the last section of 

this chapter. 

7.2 Institutional Agricultural Credit 

Financial investment and management capabilities of the farmers determine 

the profitability in farm business. I ligh yield of crop is not possible without 

judicious application of the package of farm inputs. But a majority of the farmers 

are unable to do so because of either constraints or lack of know how about 

modern package of bib-chemical technology of crop production. To overcome their 

financial constraint, the Government has made arrangement for the provision of 

credit through varioLIs institutions, i.e. Agricultural Development Bank of Pakistan, 

Commercial Banks, Cooperatives etc. 

The data in Table 7.1 shows that 35.5 per cent of the sample farmers in the 

project area and 53.7 per cent of the sample farmers in non-project area obtained 

institutional agricultural credit. X Killianwala distribultary, the proportion of sample 

farmers who obtained such credit was 41.0 per cent, while at Venoi and 11-L 

Pakpattan distributaries, such proportion was 29.8 per cent and 29.3 per cent 

respectively. 



Table 7.1: 

DitiuayHead 
Sub-system 

-. 140-

Proportion Of Sample Farmers Obtaining 
Institutional Agricultural Credit 

Farm, Iocati()ls 

Iail 

PrjetAraNon-Project Area Projecl Area Non-Project Area 

(Per cenl) 
All Locations 

Pioject Non-Project 

Area Area 

Killianwala 34.4, 62.5 50.0 58.3 41.0 60.4 

Venoi 23.3 6.7 33.3 60.0 29.8 33.3 

11-1 Pakpattan 31.1 73.3 26.7 53.3 29.3 63.3 

Overall 31.6 50.0 31. 7 57.4 35.5 53.7 
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Flead and tail-wise position indicates that the proportion of sample farmers 

who obtained institutional agricultural credit ranged from 23.3 per cent to 34.4 per 

cent at head reach and 26.7 per cent to 50.0 per cent at tail reach of Venoi 

distributary. This indicates that the farniers located at tail reaches have relatively 

more financial constraints as compared wilh the farmers at head of distributaries. It 

may be attributed to relatively less farm income, which indirectly may be result of 

higher cost of irrigation water (8.8 per cent of total cash cost) at this location as 

compared with head location (6.3 of cash cost). 

The sample farrners who did not obtain institutional agricultural credit 

indicated different reasons as sunmnmarized in Table 7.2. It is evident that on overall 

basis 24.6 per cent and 13.3 per cent farmers indicated 'no need' for agricultural 

credit in the project and non-project area respectively. However, 'lack of 

knowledge' and 'non-availability of agricultural credit' was pointed out by 33.3 per 

cent and 29.3 per cent of farmers in the project area vhile in non-project are the 

corresponding figures were 76.7 per cent and 6.7 per cent respectively. Similar 

findings were also reported by Abdullah (1990). I lead and tail-wise details are 

presented in Annexures 7.1 and 7.2 respectively. 

7.3 	 Amount of Credit Obtained By the Farmers 

Two types of instilultional agricullural credit were given to the farmers, i.e. 

production loan and development loan. Production loan is s short term/seasonal 

loan, provided to the farmers which enables them to atlain various farm inputs. 

Second type of loan i.e Development loan is a long lerm loan and is given to the 

farmers for purchase of capital items, i.e tractor, traclor driven implements, 

tubewell, livestock etc. Table 7.3 contains informalion on development as well as 

production loans. It niay be seen from Ihe data given in this table that on overall 

basis, the average amounlt of development loan obtained by the sample loanee 
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Table 7.2: Proportion Of Sample Farmers Identifying Various Reasons For 

Not Getting Institutional Agricultural Credit (Per cent) 

Distributia ' Suhsystemn 

11-1 Pakpattan Overall
Reasons Killianwali Veno 

[1'. Ar ea ]N.P. A iead P.Area NI'. Area P.Area] NRP Area P.Areva N..A 

13.341.7 23.3 24.024.1 41.7 31.3No Need 37.6 

2.1 7.2High Interest Rate 2.7 0.9 1.2 1.3 

complicated 4.0 3.38.3 	 13.3
I'rucetdure 5.5 4.6 4.8 

Lack of Knowledge jg.R 63.9 -12.') 6A.1 33.3 50.0 33.3 76.7 

3.6 	 10.0 29.3 6.7
4.6 4.8Non-Availability 10.1 

Illegal Gratification 1.2 0.9 1.2 2.4 3.4 

2.0 3.5
Otlrs 4.6 1.0 3.I 	 8.1 

Note: 	 P.Area Indicates Project Area
 
N.P.Area Indicates Non-Project Area
 



Table: 7.3 The Average Amount Of Development And Production Loan Obtained 
By The Sample Farmers From Various Institutional Sources 

Distributaryv 

Sub-system 

Development Loan 
_____________________________________________ 

Per Per 
Loanee Farm 

..A N.P.A P.A N.P.A 

Per Cultivated 
Hectare 

P.A N.P.A 

I 

Per 
Loanee 

P.A N.P.A 

Production Loan 

Per 
Farm 

P.A N.P.A 

Per Cultivated 
Hectare 

P.A N.P.A 

Killianwala 98359 99359 9953 - 3264 - 8951 8331 2450 5033 804 1709 

Vcnmi 105473 50004) 8789 8333 2490 2721 7122 6920) 1356 1153 3S5 377 

I I-L Pakpaltlan 1000t) '(1) 1333 200 233 53 33199 1217 10624 6183 1861) 1610 

)verall 100416 42667 7677 2370 21301 739 15378 91 4144 4247 1070 1324 

Note: P.A. indicates Project Area 
N.P.A. indicates Non-Project Area 
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!armers was Rs. 1,00,416 and Rs. '12,667 in the project and non-project area 

respectively. 

The anioit of such credit per fari and per cultivated hectare was Rs. 7677 

and Rs. 2030 respectively in the project area. 

The average amount of developmen lohan disbursed per cullivaled hectare 

was Rs. 3246 at Killianwala, Rs. 2.196 at Venoi and Rs. 233, at 11-1 Pakpattan 

distributary. Head and tail-wise details have been enunciated in Annexure 7.3. 

As far as the production loan is con('cerned the average production loan 

obtained by loanee farmers was Rs. 15,378 in the project area and Rs. 9361 innon

project area. Such loan per farm and per cultivated hectare was Rs. 4044 and Rs. 

1070 respectively in the project area while in non-project area, (lie corresponding 

figures of such loan were Rs. 4247 and Rs. 1324 respectively. At various 

distributaries, the average amount of produclion loan disbursed ranged from Rs. 

7122 to Rs. 33,199 per loanee farmer, from Rs. 1356 to Rs. 10624 per farm and Rs. 

385 to Rs. 1860 per cultivated hectare. Further details are given in Annexure 7.3 

and 7.4. 

7.4 Access to Farm Inputs at Farm Level 

7.4.1 Preamble 

In farrn business, timely availability of different farrm inputs like 

improved seed, fertilizer, pesticides, irrigation water and tractor llihing service etc. 

have a significmnt bearing on the IprodltlCtiOl of various crops. Extent of farmers 

satisfaction regarding the availability of farm level quality and weight of various farm 

inputs is discussed in the section. 
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7.4.2 Access to Improved Seed 

The data in Iable 7.4 shows that on overall basis, about 80.0 

per cent of sample farmers in the project area expressed their satisfaction with 

various aspects of availability of improved seed, whereas ablouLt two-third of the 

interviewed farmers were satisfied wili the correct weight. Less than half (42.5 per 

cent) of the sample farmers were satisfied with the price of improved seed. In the 

non-project, more than 80 per cent farmers expressed their satisfaction regarding 

various aspects of improved seed. I lowever, abouLt two-third of the sample farmers 

were satisfied with the correct weight and only about one-forth were satisfied with 

the price of improved seed. 

At various distributaries, from 70 per cent to 96 per cent of sample 

farmers were satisfied with various aspects of availability of improved seed. Such 

response in case of correct weight andl price of imlproved seed ranged from less 

than on-fourth to less than half at lifferenlt distribularies. Details may be seen in 

Annexure 7.5. 

7.4.3 Access to Fertilizer 

Fertilizer is most important input and its tinely availability to 

the farmers may have direct bearing on producLtion of various crops. The data 

regarding the production of farmers satisfied with the access to fertilizer is 

presented in Table 7.5. The data in this lable indicates that the majority of the 

farmers (more than 80 per cent) expressed their satisfaction timely availability, 

correct weight and price, such response was 70.3 per cent, 63.6 per cent and 30.3 

per cent respectively in the proje(t area. Similar siltialtion was noted in case of non

project area in respect of access to ferlili/er inpult. 

As far as access to fertiliter on sample farms at various distributaries 

in concerned, it was observed thal at Killianwvala distributary, about two-third of the 



Table 7.4: 

Distributary 

Ztub-system 

Access To Improved Seed On Sample Farms 

Availability Timv Required Required 

Available Ouantity Ouality 

P.A I N.P.A P.A N.P.A P.A N.P.A P.A N.l1..A 

.Correct 

Weight 

P.A N.P.A 

Reasonable 

Price 

P.A N.P.A 

Killianwala 

Venoi 

I I-L Pakpattan 

78.0 

95.2 

96.0 

90.7 

93.3 

96.7 

70.2 

89.3 

82.7 

72.9 

90.0 

93.3 

72.6 

91.7 

93.3 

91.7 

90.0 

96.7 

73.8 

91.7 

94.7 

91.7 

7t,.7 

100.A 

73.2 

70.2 

54.7 

S7.5 

26.7 

76.7 

49.4 

403.4 

22.7 

27.1 

20.0 

33.3 

Overall 86.5 03.5 78.0 83.3 82.3 92.6 3.2 89.8 6S.2 67.6 42.5 26.8 

Note: P.A. indicatcs Project Area 
N.P.A. indica.ies Non-Project Area 



Table 7.5: Proportion Of Sample Farmers Satisfied With The Access 

To Fertilizer Input 

(Per cent) 

Distributary 
Sub-system 

Availability 

P.A N.P.A 

Timelv 
Availalle 

P.A N.P.A 

Required
Quantity 

P.A N.P.A 

Required
QualityI 

P.A IN.P.A 

Correct 
Weight 

P.A N.P.A 

Reasonable 
Price 

P.A N.P.A 

Killianwala 91.1 95.8 56.5 33.3 80.9 89.6 68.5 95.8 64.3 91.7 32.7 6.3 

Vcnoi 100.0 '100.0 95.2 70.) 95.2 90.0 92.9 96.7 67.9 2.3.3 33.3 3.3 

1 -L Pakpattan 98.7 100.0 73.3 0.0 94.7 100.0 94.7 100.0 57.3 83.3 21.3 30.3 

Ovcrall 95.1 98.1 7o1.3 59.2 87.8 912. 80.7 97.2 63.6 70.4 30.3 12.0 
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respondent farmers were satisfied 'with the access to fertili7er in respect of quality, 

weight and timely availability while in case of price of this vital input, Such 

response was given by the one-third of the total interviewed farmers. At Venoi and 

11-L Pakpattan distributaries, 33.3 per cent and 21.3 per cent farmers respectively 

indicated reasonable price of fertilizer charged at time of purchase of this input. 

Head and tail-wise breakup of access to fertili/er is presented in Annexure 7.6. 

7.4.4 Access to Pesticides 

The survey re:sults regarding access to pesticides by the 

sample farmers presented in Table 7.6 reveal that 85.0 per cent to 99 per cent of 

the sample farmers reported satisfactory situation regarding pesticides availability, 

timely availability, quantity, quality and weight botl in the project and non-project 

areas. However, in case of price of pesticides, the farmers who expressed 

satisfaction were 55 per cent in the project area and 36 per cent in rion-project 

area. Similar position was observed in case of various distributary sub-systern 

(Details are indicated in Annexure 7.7). 

7.4.5 Access to Private Tubewell Water 

Canal water is supplemented by the tubewell water during 

the critical stage on plant growth. Thuls, tiniely availability of tulbewell water also 

directly affects the crop production. The data in Table 7.7 indicates that the farmers 

responses in respect of timely availability with Vequire(I duration as well. as 

appropriate price was satisfactory, as it ranged from 81.6 per cent to 90.8 per cent 

in the project area, and less than 80 por cent in non-project area. On Killianwala, 

Venoi and 11-1. Pakpallan, about more than 8t0 percent sample farners were found 

satisfied vith the access to tulewell water at farm (I lead and tail-wise descriptive 

statistics is presented in Annexure 7.8). 



Table 7.6: Farmers Access To Pesticides 

(Per cent of Farmers) 

Distributary Availability Timely
Available 

Required
Quantity 

Required
Quality 

Correct 
Weight 

Reasonable 
Price 

Sub-system "P.A N.P.A P.A N.P.A P.A N.P.A P.A tN.P.A P.A IN.P.A P.A N.P.A 

Killianwala 94.6 95.8 92.9 95.S 94.6 97.9 87.5 95.8 92.3 97.9 64.9 43.8 

Vcnoi 98.8 100.0 95.2 70.0 97.6 100.0 95.2 100.0 72.6 36.7 45.2 30.0 

1i-L Pakpattan 100.0 100.0 96.0 93.3 94.7 100.0 93.3 100.0 85.3 90.0 44.0 30.0 

Ovcrall 96.9 )8.1 94.2 &.0 95.4 9.0 90(1.8 98.1 35.6 78.7 55.0 116.1 



Table 7.7: 

Distributary 

Sub-system 

Farmers Access To Private Tubewells Water at Farm Level 

Tubewell Water Tubewell Water Tubedcll Water 
Available Available for Availahle at 

required Hours Prorer rime 

Project Area Non-Project Area Project Area Non-Project Area Project Area \on-Project Area 

(Per cent) 

Tubewell Water 
Available at 

Right Charges 

Project Area Non-Project Area 

Killianwala 89.3 91.7 86.3 91.7 80.3 87.5 86.9 89.6 

Venoi 94.0 43.3 85.7 50.0 80.9 43.3 71.4 40.0 

I -L Pakpattan 90.7 86.7 86.7 86.7 4.0 83.3 81.3 76.7 
I-

Oerall 91.8 76.8 86.2 78.7 84.4 74.1 81.6 72.2 I 
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7.4.6 	 Access to Tractor Hiring Service 

Tillage is necessary to expose the soil to weathering 

agencies, open it for aerating and root growth, pulverize it for preparation of a 

favourable seed bed preparation and conserve moisture. Bullock use for tillage 

purpose is decreasing day by day with introduction of farm mechanization. The 

farmers not owning tractor, hire it for tillage purpose. As it becomes essen'tial to 

utilize tractor even on hire basis to complete the required tillage operations within 

short duration of crop sowing. Thus, Ihe access to tractor hiring services affects the 

tillage operations at farm and it ultimately influences the production of various 

crops grown. The information regarding access to tractor hiring service on sample 

farms presented in Table 7.8 shows that in the project area, aboUt 95 per cent of 

interviewed farmers stated satisfaction regarding availability, timeliness in 

availability and availability for required time of tractor hiring service for tillage 

propose. However, in case of non-project area the farmers response for timely 

availability of tractor for tillage operations was 90.7 per cent. Similar proportion of 

sample farmers reported accessibility to tractor hiring services on various 

distributaries. (Further details are given in Annexure 7.9). 

7.4.7 Access to Institutional Agricultural Credit 

I le survey results regarding farmers access to institutional 

agricultural credit are enuncialed inIable 7.9. A pebrtusal of this table indicates that 

46.5 per cent sample farmers in the project area and 19.4 per cent in non-project 

area showed the satisfaction regarding the availability of agricultural credit. About 

27.8 per cent 	farmers responded in favor of credit availability on required period. 

Distributary-wise position wvilh respect to institutional agricultural 

credit shows that the availability of agricultural credit was reported satisfactory by 

42.9 per cent 	sample farmers at Killianwala, 5,4.8 per cent at Venoi and 45.3 per 



Table 7.8: 

Distributary 
Sub-system 

Farmers Access To Tractor Hiring Services 

Head 
Availability Timely Required Time 

Available (Hour) 

Availability 
Tail 

Timely 

Available 

(Per cent of Farmers) 

Required Time 

(Hour) 

P. A N. P. A P. A N. P. A P. A N.P. A IP. A N. P. A P. A IN. P.A P. A N. P. A 

Killianwala 93.7 91.7 91.7 79.2 93.7 91.7 88.9 95.8 90.3 95.8 90.3 95.8 

Venoi 96.7 100.0 96.7 86.7 96.7 100.0 98.1 93.3 9S.1 86.7 100.0 93.3 

1 I-L Pakpattan 100.0 100.0 97.8 100.0 100.0 100.0 100.0 100.0 96.7 100.0 100.0 100.0 

Overall 95.9 96.3 94.2 87.0 95.9 96.3 942 96.3 94.2 94.4 95.5 90.3 
Ln 

1 



Table 7.9: Farmers Access to Institutional Agricultural Cedit (Percent 

Availability 
Distributary 

Sub-system Availability Proper Time Required Period 

Project Area Non-Project Area ProIect Area Non-Project Area Project Area Non-Project Area 

Killianwala 91.7 93.8 91.1 87.5 92.3 93.8 

Venoi 97.6 95.1 97.6 96.2 9S.8 97.1 

11-L Pakpattan 100.0 100.0 97.3 100.0 100.0 100.0 

Overall 95.1 96.3 94.2 90.7 )5.7 90.3I 

Ul
L. 
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cent at 11 -LPakpattan distributary in the projvct area. In the non-project area, such 

proportions were 16.7 per cent at Killianwala, 13.3 per ceni al Venoi and 30.3 per 

cent at 11-L Pakpattan distributary. lhe farmers who were satisfied wilh the 

agricultural credit availability by pro iiimre was 31.0 per ceit at Kitliaiwala, 27.4 

per cent at Venoi and 21.3 per cent at 1 I-I Pakpattan distribulary. I ess than one

third sample farmers were of the view that the agricultural credit was available on 

appropriate time at different distribulary sub-systems. The farmers access to 

institutional credit at head and tail of various disribliaries may be seen in 

Annexure 7.10. 



CHAPTER - VIII
 

FARM OU i ruf, COST STRUCTURE AND HOUSEHOLD INCOME 

8.1 Introduction 

The crop yield, farm costs and economic position of farm and 

household well-being are discussed in chapter of the text. Furthermore, the 

pattern of income distribution has also examined in this chapter. 

8.2 Crop Yield 

Crop yield is an indicator of return to resources tse(l iii growing of a 

particular crop. Crop yields are defined as the production of various crop on 

per hectare basis. 

The data regarding the average yield of major crops are persented in 

Table 8.1. The data in this table shows that the average yield of wheat per 

hectare was 52.1 (10 kgs) in the project area and 50.7 (40 kgs) in non

project area. In case of cotton, such yield was 48.6 (40 kgs) and 38.7 (40 

kgs) in the project and non-project area respectively. At distributary sub

system, the average yield of sugarcane per hectare was 903.3 (40 kgs) in 

the project area and 893.1 (40 kgs) in non-project area. 

In the project area of Killianwala distributary, the average yield per 

hectare in case of wheat, cotton and sigarcane was 59.8 (40 kgs), 52.1 (40 

kgs) and 1001.5 (40 kgs) respectively. At Venoi distributary, SuLch yield per 

hectare was 48.6 (40 kgs) for wheat, 52.9 (40 kgs) for cotton and 601.8 (40 

kFs' for sugarcane. 1 lie average yield of wheat per hectare was 46.8 (40 kgs) 

noted on sample farms located at 11-1 Pakpattan (listril)Lltary. The yield per 

hectare in case of cotton and sugarcane was 43.5 (40 kgs) and 699.6 (40 



-156-

Table 8.1 : Average Yield of Major Crops on Sample Farms 

(40 Kgs/Hectare) 

Distributary 
Sub-system 

Wheat 

Project No
Area 

n-Project 
Area 

Project 
Area 

Cotton 

Non-Project 
Area 

Sugarcane 

Project Non-Project 
Area Area 

Killianwala 59.8 59.9 52.1 34.1 1001.5 904.6 

Venoi 48.6 41.5 52.9 51.4 601.8 827.5 

11-L Pakpattan 46.8 48.1 43.5 29.1 699.61 864.9 

Overall 52.1 50.7 48.6 38.7 903.3 893.1 
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kgs) respectively in the project area of 11-1 Pakpattan distributary. (Figure 

81. 	 to 8.4) 

The data regarding average yield of major crops on sample farms 

located at head and tail of the distribUtaries in Annexure 8.1 reveals that the 

yield of major crops on major crops oin sample farms at head of 11-L 

Pakpattan distributary was higher by 25.0 per cent for cotton and 20.8 

percent for sugarcane as compared with the fains at tail location. The 

expected impact of the rehabilitation of canal system is to diminish the 

difference in average yield of various crops on sanple farms at head and tail 

by providing the reliable water supply at tail reach farms as indicated by the 

Gleason (1992). 

8.3 	 Gross Farm Income and its Composition 

Gross 	 farm income includes the income coming from following 

source: 

Crops 

Major 	Crops 

By Product 

- Secondary Product (lntercropping) 

Livestock 

Milk 

Animal 	Sale 

Farm Yard Manure 

Other 	I ivestock Produclions (skin, hides, wool etc.) 
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Average Yield of Major CropsFigure 8.1: 

at Killianwala Distributary 
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Figure 8.2: Average Yield of Major Crops 
at Venoi Distributary 
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Figure 8.3: Average Yield of Major Crops 
at 11 -L Pakpattan Distrbutary 
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rhe data regarding average gross farm income summarized in Table 

8.1 reveals that the average gross income per farm was Rs. 86991 in the 

project area and Rs. 67544 in non-project area. -lhe average gross farm 

income per cultivatd hectare vorked out to be Rs. 22992 in the projecl 

area and Rs. 21108 in non-project area. 

Distlibultary-wise position of ,i,Osf;irmi income per farm as well as 

per cultivated hIeCIae reveals Ihlal at Killiacinwala dislibutary, the average 

farm income per farm ami pr utlllivait ,ed hectare was INs. 68.121 and Rs. 

22807 respectively in the project area. he average gross farm income per 

farm was Rs. 95003 at Venoi and Rs. 119114 at 11-L Pakpattan. 1lhe 

corresponding figures per cullivated hectare were Rs. 27144 and Rs. 20985 

respectively. 

The difference inaverage gross farm income per farm as well as per 

cultivated hectare on sample farms located at the head and tail of the 

various distribuItaries was statistically significantl (Annexures 8.2 and 8.3). 

8.3.1 Composition of Farm Income 

Ithas been pointedJ out earlier that the farm income comes 

from crops, livestock, renting/sharing out of land and] hiring out of farm 

machinery. The crops, livestock, area rented/shared out and hiring out of 

farm machinery was 67.2 per cent, 21.6 per cent, 8.5 per cent and 2.1 per 

cent respectively in the project area, Whereas innon-project area, the 

corresponding figures of share were 62.9 per cent, 22.2 per cent, 10.9 per 

cent and 3.3 per cent respectively (lable 8.2). 

As far as the composition of gross farm income at various 

distributaries is concernel, Ihe dala given intable 8.2 reveals that Ihe share 



Table: 8.2. Gross Farm Income of Sample Farmers 

Gross Farm Share of Farm Activities in Farm Income (%) 

Distributary Income Area Rented/ Hiring Out Farm Other 
Sub-system (Rs./Farm) Crops Livestock Shared out j Machinery 

Project Non-Project
Project Non-Project Project Non-Project Project Non-Project Project Non-Prcject Project Non-Project 

Area Area Area Aaa Arjea Area Area
Area Area Area Area Area 

68421 57337
 
5.3 7.9 2.5 2.3 0.8 1.0

Killianwala (22807) (19771) 64.5 67.7 27.0 23.1 

95003 85390
 1.6 0.7 0.8 m20.5 22.9 8.3 14.6 2.4Venoi 68.1 60.1 
(27144) (66027)
 
119614 
 66027 

0.310.5 1.3 6.9 
11 -L Pakpattan 70.0 62.3 15.6 20.9 12.9 

(20985) (67544) 

86991 67544 

Overall 67.2 62.9 21.6 22.2 8.5 10.9 2.1 3.3 0.6 0.7
 
(22992) (21108)
 

Note : Figures in Parentheses indicate the gross farm income per cultivated hectare. 
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of crops, livestock, renting oul farn laind, hiling out for machinery and other 

enterprises oil sample farms at Killianwala distributary was 64.5, 27.0, 5.3, 

2.5 	 and 0.8 percent respeclively, while the corresponding share was 68.1, 

and 0.7 per cent respectively in case of Venoi distributary.20.5, 8.3, 2.4 

Such share was 70.0 percent for crops, '15.6 percent for livestock, 12.9 

percent for renting out farm land, 1.3 percent for hiring out farmrmachinery 

and 0.3 percent for other farm enterprises. 

Head and tail-wise composilion of farm income is given in Annexures 

8.2 and 8.3 respectively. Graphic presentaition is indicated in Figures 8.5 to 

8.11. 

8.4 Farm 	Costs on Sample Farms 

Farm costs include cash costs and imputed costs incurred on sample 

farms. The project is socially and economically viable if the increase in farm 

income is greater than the increase in the real costs of in utls at farm level. 

With the rehabilitation of canal system it is expected that the difference in 

farm costs should diminish on sample farms located at the head and tail 

reach of the distributaries. 

The survey results regarding the average level of farm costs incurred 

on various fa,rni inl)uls I)res(inted in 1able 8.3 show that on distribulary sub

was Rs. 76202 in the project areasystem, the average farm cost poi farm 

and Rs. 63453 in non-project area. As far as farm costs, per cultivated 

hectare are concerned, it was observed that the average farm costs per 

and Rs. 19829 i,-the project and noncultivated hectare were Rs. 20053 


project area respectively.
 



Table 8.3 :Composition Farm Cost on Sample Farms 

Distributary 
Sub-system 

Per 
Farm 

Killianwala 61300 
(55462) 

Venoi 80515 
(75180) 

II-I. Pakpattan 104752 
(64511) 

Overall 76202 20053 
(63453) 

Farm Cost 

Per Cultiv 
ed Ilectare 

20433 
(19)125) 

23004 
(2,1252) 

18376 
I (16977) 

49.4 
(19829) 

(Rupees) 

Share of Cash and 
Imputd costs in Farm Cost 

(Percent) 

Cash Imputed
 
Costs Costs
 

46.3 53.7 
(46.4) (53.6) 

48.6 51.4 
(51.4) (48.6) 

54.2 45.8 
50.3) (49.7 

50.6 
(49.1) (50.9) 

Note :Figure in parentheses are the survey results in non-project area. 
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Figure 8.11: Crop Income on Sample Farms 
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Distribulary-wise position of farm costs indicates that the average 

farm costs per farm was ranging from Rs. 61300 to Rs. 104752 on sample 

farms at various distributaries in lhe project area whereas such range was 

from Rs. 55462 to Rs. 75180 in non-project area. The average farm costs per 

cultivated hectare varied from Rs. 18376 to Rs. 23004 in the project area of 

Killianwala, Venoi and 11-L Pakpattan distirbtilaries while in non-project 

area, similar situation was noted. 

The breakup of farm costs summarized in Table 8.3 reveals that the 

share of cash costs and imptited costs in the farm costs was 49.9 per cent 

and 50.6 per cent in the project whereas, in non-project area such share 

was 49.1 per cent for cash costs and 50.1 per cent in case of impuLted costs 

on sample farms. 

The share of cash costs and imputed costs in total farml cost on 

different distirbutaries was ranging from .16.3 per cent to 54.2 per cent and 

45.8 per cent to 53.7 per cent in the project area. In non-project area, in the 

total farm costs, the share of cash costs varied from 16.6 per cent to 51.4 

per cent and from 48.6 per cent to 53.6 per cent in case of imputed costs. 

Data given in Annexure 8.,4 reveals that tihe farm costs per farm as 

well as per cultivated hectare was 29.0 per cent and 8.5 per cent 

respectively higher at tail as compared with those at head of the 

distributaries. 1he share of cash costs and imnputed cost was also different at 

both head and tail reaches of the dist ributaries. 



8.4.1 	 Cash Costs 

Cash costs ale typically interpreted as out of pocket expenses 

paid to outsiders. Variable and some fixed costs (taxes) may be included in 

cash costs (llarsh, 1981). 

Following are the items included in the cash costs: 

Seed 

Farm Yard Manure 

Fertilizer 

Pesticides 

Irrigation Cost 

Water Rates 

Tubewell Water Purchase 

- Fuel cost (in case of owned tiibewell) 

Hired Labour 

Tractor Hiring Cost 

Livestock feeding 

The data regarding average cash cost as well as composition of cash 

cost are presented in Table 8.4 

The data in this table indicates that the average cash cost per farm 

and per cultivated hectare was Rs. 37644 and Rs. 9906 respectively in the 

project area, While in non-project area, such cost were Rs. 31185 per farm 

ind Rs. 9745 per cultivated hectare. Amongst the cash ,the liestock 

feeding, irrigation water and chemical fertili/er are important as collectively 
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Table 8.4 : Breakup of Cash Cost on Sample Farms 

(Per cent) 

Nature of Distribultay Sub-system 

Cash cost Killanwala Venoi 11-1- Pakpattan Overall 

37644
Cash (:ot (Rs/ra) 28388 31100 56762 

(2573,1) 38665) 56776) 31185 

7.2 4.9 5.7 6.0
Seed (8.3) (5.5) (6.0) (6.7) 

17.2 14.9 18.7 17.1(19.4) (16.1) (25.1) (19.9) 

Farm yard Manure 4.5 2.9 3.5 3.7 

Plant Protection (4.3) (5.4) (5.4) (5.0) 

(Weddicides/ 9.6 13.7 15.5 12.7 

Insecticides) (13.0) (13.6) (11.1) (12.7) 

9.2 8.1 6.0 ,.7 

(4.0) (9.2) (4.4) (5.9) 

0.9 8.1 6.0 7.7
(1.0) (3.9) (0.5) (1.5) 

- Tubewell water 0.2 0.1 0.1 0.1 

- Purchase (2.9) (4.6) (2.9) (3.5) 

8.1 7.1 4.9 6.7 
(2.9) (4.6) (2.9) (3.5) 

2.9 3.2 5.0 3.7
Tractor Hiring (4.3) (9.2) (16.7) (9.6) 

17.9 24.1 26.6 22.6
(14.7) (14.4) (12.1) (13.8) 

Livestock 31.5 28.2 19.0 26.4 

Feeding (31.9) (26.6) (19.2) (26.4) 

Note: Figures in parentheses indicale the suiivt y results ill non-projecl area. 
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they account for 51.2 per cent and 52.2 per cent of tile cash costs in the 

project and non-project area respe(]lively. livestock feeding was the single 

largest component of the cash costs bolh in the project and non-project 

area. 

On distributary basis, the average cash costs per farm ranged from 

Rs. 28388 to Rs. 57762 whereas on per ctullivated hectare it ranged from Rs. 

9463 to Rs. 9958 in Ile proincl arva of Various dislril)tlaries. 

I lead 	and tail-end Ireak i of ( ish costs arc, presenlvd illAnnexure 

8.5 and 8.6 respectively of this texl. I )istribultary-wise as well head and tail

wise graphic presentation is given in tigure 1.1 2 and 8.14. 

8.4.2 	 Imputed Costs 

Shahid, Ilaq and Khan (1992) indicated the the imputed costs 

are those for which no cash expenditure has been incurred. Instead these 

are met by using already available resources wilh Ihe farm household. Item 

included in the imj)ulted costs are as follos\v: 

- Renlal Value of land 

- Family Labour 

- Interest and Depreciation of Farm Maclinery and Farm Implements. 

- Interest and Depreciation on I ivestoclk (interest and depreciation oil 

draught 	animals while only interest on milch animals. 

The estimales of imlpliledl cost along with its breaktp are 

presents Table 8.5. T1 data in this table sho\vs that on distribuLtary sub

system, the average imputecl cost per farm was Rs. 3855,t in the project 

area and Rs. 32268 in non-project area. As far as imputel cost per cultivated 



Table 8.5: Breakup of Imputed Cost on Sample Farms Located at Various Distributaries 

Imputed Land Family 
Distributary Cost Rent Labour 

(Rs./Rarm) 

Killianwala 32912 42.9 31.8 
(29746) (44.9) (34.5) 

Venoi 41415 55.1 24.5 
(36524) (38.5) (30.7) 

11-L Pakpattan 47990 61.1 20.6 

(32047) (52.5) (29.9) 

Overall 38554 51.5 26.6 
(32268) (45.0) 32.0) 

(Per cent) 

Interst &Deprecition on 
Farm Machiinery, impeaments 

and Livestock 

25.3 
(20.7) 

20.4 
(30.8) 

18.3 

(17.6) 

L1
1 

21.9 
23.0) 

Note : figures given in parentheses indicate the survey results in non-project area. 
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hecare is concerned, it was Rs. 10116 and Rs. 10084 in the project and 

non-project area respectively. Of Ohw Ittal impulted c(oss, tile rental vahlue of 

land and family labour were Il main iten,-;. Collectively tihey -c('ouInted for 

78.1 per cent and 77.0 per cen t of the total illiptited costs in IIw ) roject and 

respectively. I 


Annexure 8.7.
 

non-project area 	 I lea and tail-wise details are given in 

8.5 	 Measures of Farm Performance and Farm Household Well

being. 

8.5.1 	 Net Cash Income 

Net cash income is defined as the difference betveen total farm 

receipts in(J total cash costs. illis incoleI measu.re: indicates the Cash 

operating position of Ile farn. In Iable 8.6 tIlue latan regarding net cash 

income per farmlIand por cilivalr,(I acre, are p)ros('nl('(l. Table reveals that 

was R. ,193141 andoil overall basis, Ihw average net cash income per farn 

Is. 36,a59 in the pioject and non-projcut irea respectively, while the 

correspondhing fniWrrs per cultivatd ilarewas ,s. 12985 and Is. 11362 in 

the project ;iric non-prcoject area Ies;p(iwlive'Iy. 

t)istiibuthary position sIcs)\ ta tile cash income per farm varied 

from Rs. 40031 ioRs. 62852 on various distribularies in the project area 

to Rs.while in non-)rc'jec:l arem su ch cash incone rangecI from Rs. 31622 

46735. ihe cash income per cullivated Ileclare showed the range from Rs. 

wi in n1n-Iproject area, such11027 Io Rs. 15972 in Ih rojw( I area, 

income per cultivat(,(l hed:are varic(l from Rs. 832 to Rs. 15076. The 

ongraphic presentalion of cash intwi)ni' pvr cllti\vatdI Iitcleare variou-s 

localions, of dislI rihliitaries arc g,ivein in ip ire 8. I5. I heaI and All-wisP details 

may be seen in Annexur 8R.8. 

http:measu.re


-177-


Table 8.6: AverageNet Cah and Net Farm Income of Sample Farmers 

Dixtributa ry 
Net Ca si Income

1 Per 
Syb-Systen Per Oil tivn ted 

Fern - }_11e.to re 
Project Non--PTroject Project Non-Project 
Area Area Area Area 

Killianwala 40034 31622 13345 10906 

Vanoi 55903 46735 15972 15076 

11-LPnkpattan 62852 33563 11027 8832 

Overall 49344 36359 12985 11362 

Net Farni Income 

Per 
Per Cultiva ted 
Fn rn Ifecta re 

Project Non-Project Project Non-Project 
Area Area Area Are 

7122 1875 2374 646 

14488 10211 4139 3294 

14861 1561 2607 400 

10789 4091 2839 1278
 
I
 



Figure Cash Income on Sarnple Farms8.15: 

at Different Distributaries 

Kil ianwala - .. I. 

Venowi 

MJ Head 

.i Tail 

0 10 20 30 40 50 60 70
 

[Rs.Thousands IHectare]I
 



-179

8.5.2 Net Farm Income 

Net farm income is defined as the lifference between total farm 

receipts and the sum to total cash costs, inputled family labour cost, rent of 

land and depreciation and interest of calpital items. It gives an indication of 

farm performance. The information regarding the nel farm income per farmn 

and per cultivated hectare is given in Table 8.6. lhe average net farm 

income per farm was Rs. 10789 and Rs. 1091 in the project and non-project 

area respectively, while the average net farm income per cultivated hectare 

was Rs. 2839 and Rs. 1278 in Ihe project and non-project area respectively. 

As far as various (listril tLtaries are concernel, the average net farm 

income per farm range(I from I's. 71 22 to Rs. 1' I at variotis (list riiularies, 

while the net farm income per cullivatedl hectare oin sample farms was Rs. 

2374 at Killianwala, Rs. 4139 at \,enoi and Rs. 2607 at 11-1 Pakpatlan 

distlrilutary: in the project area (lal e 8.6). Such income in the non-project 

area was found in the range or Rs. '1501 to Rs. 1021I per farm, while it 

ranged from Rs. 400 Io Rs. 329/1 per culivaled heclare on various 

distributaries in the non-project area (Annexure 8.8). 

8.5.3 Net Cash Household Income 

Net cash household income measures the household liquidity 

position. In other words it gives an indication of cash operating position of a 

household. The net cash household income is definecl as total farm receipts 

plus non-farm income received by the household members minus farm 

cash costs. The data regarding total farm receipls and cash costs was 

presented in section 8.3 and 8.4 of Ihis chapler. 
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Survey data on net cash household income enunciated in Table 8.7 

shows that on overall basis, the net cash household income was Rs. 59980 

in the project area and Rs. 44041 in non-project area. The net cash 

household income of sample farm households ranged from Rs. 51105 to Rs. 

71126 at different distributaries in the project area. In the non-project area, 

such income found ranging from Rs. 3,1430 to Rs. 53192 at various 

distributaries systems. 

The average net cash household income on per capita basis was also 

computed. It was Rs. 6591 in the project area and Rs. 5121 in.non-project 

area (Table 8.7). In the project area, per capita income was Rs. 5495 and Rs. 

7399 and Rs. 8084 at Killianwala, Venoi and 11 -L Pakpattan distributaries, 

Whereas the corresponding figures of net cash household per capita 

income, were Rs. 4051, Rs. 5484 and Rs. 5541 respectively in non-project 

area. Flead and tail-wise data are presented in Annexure 8.9. 

8.5.4 	 Net Farm Household Income 

This income measures provides information on following aspects: 

I) Performance of I lousehold 

II) Well-being of household 

In this measure some impuld farm costs and interest and 

depreciation on capital items are also considered in the data analysis. The 

analysis of net cash household income (as already presented in section 

8.5.3) and net farm household income is discussed simultaneously. The 

reflects both the liquidity position, andanalysis of these measures 


performance and well-being of the householcd.
 



Table 9.7: Average Cash Household and Net Farm Household Inoome on 

Non-Fnrn 
DiRtributnry lncome Per 
Sub-System Household 

Project Non-Project 
Area Area 

Killianwaln 11701 12708 

Vaooi 11429 657 


11-L Pakptta 8775 867 


Overall 10636 7682 


Note: Figures in parentheses 

Sample Farms 

Net Cash 
flousehold 

Income 
Project Non-Project 
Area Area 

51105 44330 
(5495) (5541) 

67332 53192 


(7399) (5484) 

71626 34430 

(8048) (40.51) 

59980 44041 

(6591) (5121) 

indicate the per 

Net Fnnr 
Household 
Inconie
 

Project Non-Project 
Area Area 

18194 14584 
(1956) (1823) 

25916 16667
 

(2843) (1718) 

23636 2383
 
(2656) (280) 

21426 11773
 
(2335) (1369) 

capita information 
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Net farm household income is defined as tile difference between the 

sum of total farm receipts and non-farm income received by tile household 

members, and total cash costs plus rent of land, depreciation and interest 

on capital items. (Khan and Haque, 1988). 

Survey results given in Table 8.7 indicate that on overall basis, the 

net farm h1ousehold income was Rs. 21 426 ai bA Rs. 11773 in the project and 

non-project area respectively. 

The survey results indlicate1d in Table 8.7 also show that net farm 

household income was Rs. '1819,1 at Killianwala, Rs. 25916 at Venoi and Rs. 

23636 at 11-I.Pakpattan (listriblmtary in the project area. Such income varied 

from Rs. 2383 to Rs. 16667 on various distribltaries 	in the non-project area. 

As far as net farm 0ousehold income on per 	 capita basis in 

Rs. 2355 in theconcerned, survey results reveals that such income was 

project area and Rs. 1396 in non-project area. The net farm household per 

capital varied from Rs. 1956 to Rs. 2818 on sample clistributaries in the 

project area and from Rs. 280 to Rs. '1823 at distributaries in non-project 

area. The net farm houshold income on per capita basis on farms at various 

location of distributaries in the project as well as non-project area is 

presented in Annexure 8.9. 

8.6 Income Distribution Paltern 

The average income measures conceal a lot of information and do 

not necessarily reveal the correct situation and it is always useful to 

examine the income distribution paller. the cash income of farm 

ladaro (1977) has observed that thehousehold differed from farm to farm. 

persons and totalsize distribution of income simply deals with individual 
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Table 8.8: Income Oistrihbtinn leasure or, Sample Farm Hoiiehuld. 

inProject and Mon-projert area I Over,il I. 

OUINTILES OEC II.!9 

i o - WI ....... 
Project Rrea I Project Area I IProject Alre, I RRoIVn#r n.nIF 

,
10 1.31 h"J 

j ,0 .! i ?. i *H1. .. / 

40 11.97 9.AR 10 11. 9 9 1 
IY) 17, .? I t?: 

I 60 I
I 

24.53 I 70.11 
I 

e0 j4',si~i1:
,'I H.i I l I 

I 80O ,43.l6 I JA.MI R0 4tP, I l. , I 

90 ';9 (1, /5 
100 100Ou I00.00 I oI0 00.00 I i(IO.f 
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income they receive irrespective of the source of income. In this section all 

attempt has been made to examine the variability in such incomes on 

various distributaries. 

8.6.1 	 Quinlile and Decile Aiialysis of Net Cash Income 

Survey results presented in lable 8.8 provide the information about 

per cent share of income distributiol inlo quinltiles and deciles of 

population/sample farmers. It can be seen from the table that in project 

area, 40 per cent of the sample farmers with lowest net cash income 

received only 15.8 per cent of the total net cash incorne, While such 

proportion was 56.2 per cent ilcase of top 20 per cent of sample farmer. In 

non-project area, such income for bottom 40 per cent of sample farmers 

was 12.5 per cent and 61.3 per cent for top 20 per cent of the sample 

farmers. 

I-lead 'aid tail wise position of income distribution reveals that at 

head of the distributary sub-system, '10 per cent of the sample farmers with 

lowest cash income received only '17.7 per cent in tlhe project area and and 

19.3 per cent in lon-project area. Stich proportion was 52.9 pre cent and 

55.9 per cent in tile project and non-project area respectively in case of top 

20 percent of the sample farmers on this location of the distributary. At tail 

reach of distributary suI)-Systems bottom 40 per cent and top 20 per cent 

sample farmers had the share of cash income by 14.5 per cent and 59.4 per 

cent respectively in the project area. [his indicates that 40 per cent of the 

sample farmers located head reach wilh lowest cash income received about 

4 per cent more share Ilanlhat of tail-end fiurnlers. In case of top 20 per 

cent farmers, such share of cash income was aboult 7 per cent higher on 

farmers at tail research of the distributary as compared with tile farmers at 
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head reach (Table 8.9 and 8.10). 1lhe graphic view of income distribution of 
I-,.
 

head and tail-end farmers as well as dlistributary wise is presented in figures 

8.15 and 8.16 respectively. 

8.6.2 Gini Coefficient and Aggregate Measures of Inequality 

A final and very convenient measure of relative degree of inequality is 

aggregate inequality measure and can vary any where zero (denoting 

perfect eqluality) to one denoling perfect inequality. In other words, the 

higher the value of Gini Coefficient the more highly skewed is the 

distribution and vice versa (loadaro, Michael, P. 1977). 

As the measurement of income equalities is ridclled with ambiguities, 

no single measure is adequate to summarize all the important factors in a 

distribution. The use of multiple measure is, therefore reconimencled. The 

choice among them depends upon the aspect of ineCjuality in which one is 

the most interest. towever, to access absolute inequality (inequality over 

the entire range) Gird coefficient is more apllropriate.
G* 100 (,,, )d 

OS A
 

1/2 (1000)" 

Where 

G Gini Coefficient 

X = Cumulative Per Cent of Population 

f(x) = Cumu!ative- er Cent of Incone 

On overall basis the value of Gini-Coefficient was 0.46 and 0.51 in 

project and non-project area respectively. 

* Yotopoulos, P.A. and J.B. Nuget (1976), "Economic of 

Development Emprical Investigations", Harper and Row 

Publisher, New York/liagerstown/San Francisco/London. 
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Figure Income Distribution of Sample Farmers8.15-A 

at Distributary Subsystem 
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Figure 8.16: Income Distribution of Sample Farmers 
at Various Distributaries 
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The magnitude of Gini-Cofficient was 0.43 and 0.49 at the head and 

tail reach respectively of the distrilbutary suI)-system in the project area 

while in case of non-project area, such xA ,e was 0.44 for head and 0.56 for 

tail-end farmers (Table 8.11). 

Table 8.! 1 

Skewness in Income Distribution Measured by Gini-Coefficient 

Location 	 Gini-Coefficienlt 

Project Area Non-Project Area 

Ilead 0.4358 	 0.4423 

Tail 	 0.,1883 0.5674 

Distributary 

Sub-System 0.1632 0.5126 

Distributary wise perusal of data indicated in Table 8.12 shows that 

the value of Gini-Coefficient at Killianwala, Vanoi and 11-1. Pakpattan was 

0.45, 0.42 and 0.46 respectively in the project area. In non-project area, this 

magniturle was 0.47 for Killianwala, 0.60 for \anoi and 0.42 for ii-I Pakpattan 

distributary. 

Table 8.12
 

Skewness in income Distribution Measured by Gi~ii-Coefficient at Variolls
 
Distribtary Syb-System.
 

Non-ProjectDistributary 	 Project 
Sub-system 	 Area Area 
Kl iI ian vwa a 	 O., 5 30 . 17 58 

Venoi 0.1734 	 0.6075
 

0.4192
11-L Pakpattan 	 0.4559 
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Details of calculations for determining the Gini-Coefficient are given 

in Annexures8.10 to 8.12. 

8.3.6 Lorenz Cirves 

Another common way to analy7e income figures is to construct that 

is known as 'Lorenz Curve' named after Conand lorenz, an American 

Statistician who it 1905 devised Ihis convenienlt and widely used diagram to 

show the relationship between population groups and Iheir respective 

incomc shares. 

The Lorenz Curve represents the actual quantitalive relationship 

between the percentage of income receipienis and the percentage of the 

total income which they (lid in fact receive during the given year. The more 

the lorzen line curves away from the diagonal (Perfect [quality), the greater 

the degree in inequality represented. 

Lorzen curves for the project and non-project area have been drawn 

and are presented in Figures 6.1 and 6.2. I.orzen curves for head and tail in 

the project and non-project area are given in Figures 8.17 and 8.22. 

Fhirtherer, dislritutary wise lor1,eI curves has presenled in annexUres.22 to 

8.27. 

http:annexUres.22
http:Annexures8.10
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Figure 8.17: The Lorenz Curve 
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Figure 8.18: The Lorenz Curve 
Project Area (Head). 
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Figure 8.19: The Lorenz Curve 
Project Area (Tail ). 
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Figure 8.20: The Lorenz Curve 
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Figure 8.21: The Lorenz Curve 
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CHAPTER - IX 

PHYSICAL / TECHNICAL MEASUREMENTS
 
SURVEY
 

9.1 	 Introduction
 

In accordance with the Technical Proposal for this
 

study, the Physical / Technical Measurements Survey was
 

one of the components of the Becnhmark and Evaluation Study
 

of Irrigation Systems Management and Rehabilitation
 

Project-II in Punjab. The following activities were covered 

in this survey during the benchmark phase of the study: 

- Water Flow Distribution Pattern Conveyance 

Losses / Delivery Efficiency 

- Time of Irrigation Per Unit Area
 

- Groundwater Table Depth Monitoring'
 

- Soil Quality Analysis [in case of drainage
 
subsystem]
 

9.2 	 Flow Distribution Pattern
 

Flow distribution pattern along the entire length
 

of each selected distributary was determined by measuring
 

the inflow rate in the sample outlets located at different
 

reaches of each distributary sub-system.
 

Inflow data was collected by using cut-throat flumes 

and current meter. The data collected by the use of these 

two devices matched fairly closely. Statistical analysis 



indicated no significant difference in the data collected
 

by these two methods.
 

On all the three distributary sub-system a large 

number of the sample watercourses had Moghas which were
 

found damaged by the farmers. Their dimensions were thus 

altered to increase the inflows. On such Moghas, application 

of hydraulic equations to estimate inflows did not give 

good results. The actual inflows were very high as compared 

to calculated va].ues. However, on all other Moghas, inflows 

estimated by these equatnions matched fairly close with 

the measured values. 

On Killianwala distributary, 57 per cfnt, on 

Venoi, 50 per- -n1: , and on ]1-L PakPattan, 60 per

cpnt. moghas were found tampered with. Flow distribution 

pattern on each subsystem is discussed below:
 

(a) Killianwala Distributary_ Subsystem
 

Killianwala subsystem falls in the Kanyan Subdivision,
 

which is located in the Burala Division. The Burala Division
 

has three suib-divisions, namely Tandalinwal1 , Kanyan and 

Noorshah-Kamalia. Killianwala .ib-system runs on rotation. 

It has three stages of inflows. Each staqe continues for 

a week. During stage-I, the distributary flows at the full 

discharge capacity 1288 cfsl, while during stage-il, the 

inflow is ahout 2t7 cfs. During stage-ITI the inflow to 

the subsystem varies from 150 cfs to 177 cfs. When 
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Killianwala sub-system is in stage-I, the other two sub

divisions [Tandalianwala and Noorshah-Kamalyal are in
 

stage-]I and I17 and vice versa.
 

The availability of water at the tail reaches of the 

Killianwala subsystem is most uncertain and extremely poor. 

When the distributary is in stage-I, the water may reach 

upto Mogha No. 136780-R, while the remaining last six Moghas 

always remain dry and never get water. During stage-II and 

III, the water does not: even reache Mogha 1.36780-R, rather 

it remains way back from this Mogha. If at all water reaches 

Mogha 136780-R, the quantity is very small, usually in the 

range of 10-15 L/sec. The water availability situation in 

the tail. reach further worsens during high time due to 

unauthorized water diversion by the farmers of the upper
 

and middle reaches. However, the situation is relatively
 

better in Kharif season as compared to Rabi season.
 

In Rabi season farmers of the tail end never know 

when the water will be available in their watercourses. 

Some times it is available once in a month. The survey 

team also faced a great difficulty for physical. measurements 

of flow in the tail end watercourses. The survey was post

poned 2 to 3 times as the water was not available in the
 

tail reaches of the distributary. However, measurements
 

in watercourse No. 136506-T, and 1.36780-R were carried out
 

when some water was available at these Moghas.
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The inflow pattern in the sample outlets on
 

Killianwala distributary is given in Figure 9..The data
 

indicate a high degree of unequal water distribution on
 

this distributary. All the sample watercourses in the head
 

reach were drawing much more water than their authorized
 

share. One of the reasons for this was that these were
 

tampered with by the farmers. The watercourse No. 12500-L
 

was drawing exceptionally high discharge during Kharif 1991
 

because it had an additioral 4 inches diameter pipe
 

installed for rice cultivation. The sample watercourses
 

at the tail reaches of the distributary were drawing less
 

water than their authorized share. Thus inequitable
 

distribution of water was found along this distributary. 

Since at the tail of the distribtuary,the situation 

of canal water availability was quite uncertain, thr, 

farmers have mostly intalled tubewells for irrigation 

purposes. Some of the farmers at the tail end have 

permanently closed their Moghas. 

(b) Venoi Distributary Subsystem
 

The situation of flow distribution on Venoi distributary
 

subsystem was found relatively better than Killianwala sub

system [Figure-92L. During Kharif 1991 season all the sample
 

outlets except the one at the tail were drawing more water
 

than their authorized share. The data col.lected during Rabi
 



Figure 9.1 Authorized and Actual Inflow (Ips) 
of Sample Outlets at Killianwala Distributary 
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Figure Authorized and Actual Inflow (Ips)9.2 

of Sample Outlets at Venoi Distributary 
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1991-92 show that inflow of Mogha Nos. 3108-L and 10783-L
 

were reduced as compared to Kharif 1991 inflow. It was due
 

to the fact that canal kept flowing below the full supply
 

level during period of data collection.
 

(c) 11-L PakPattan Distributary Sub-system
 

The inflow data of sample watercourses located on
 

11-L PakPattan, collected during Kharif 1991', indicatesthat
 

watercourses located at the head reach of the distributary
 

were drawing exceptionally higher discharge than their
 

authorized share [Fi.gure9.3]. It was due to the fact that
 

these Moghas were located in the areas of some highly
 

influential farmers who had damaged the Moghas to have
 

unauthorized diversion. The water supply at the tail end
 

of the distributary, therefore, was greatly reduced. Tail

end farmers made great hue and cry to correct this situation.
 

They exerted lot of pressure on higher authorities of canal 

department who were forced to repair and remodel the head
 

reach Moghas so as to improve the situation at the tail

end Moghas of the distributary. This is why the inflow in
 

the tail watercourses improved during Rabi 1991-92. In
 

addition, at the time of the physical measurements survey,
 

there was a very severe hail storm around the command area
 

of Mogha No. 38774-L. The wheat crop in the area was
 

completely destroyed. The farmers of this area closed
 

their Moghas. As such physical measurements on watercourse
 

No. 38774-L could not be carried out. This situation also
 



9.3:Figure Authorized and Actual Inflow (Ips) 
of Sample Outlets at 11 L-Pakpattan Distributary 
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helped to increase the water supply at the tail-end of the
 

distributary during Rabi 1991-92.
 

9.3 Conveyance Losses / Delirery Efficiency
 

Conveyance losses in a watercourse are the function
 

of many factors such as:
 

- Discharge of the watercourse;
 

- Degree of maintenance of watercourse;
 

- Elevation of the field being irrigated;
 

and
 

- Distance of the watercourse section
 

from the Mogha
 

Watercourse losses are found to be relatively high 

when the discharge is more. There are many sample watercourse
 

on all the selected distributaries where conveyance losses
 
IV1...... 

have been found to increase with the increase in the inflow
 

and vice versa. The watercourses which are in a poor state
 

of maintenance loose considerably high quantum of water
 

through seepage during conveyance. This necessitates the
 

need for regular cleaning and maintenance of the watercourse
 

system to have increased water supply. Similarly, when elevated
 

fields are irrigated, the depth of flow in the watercourse
 

increases. This promotes lateral seepage. It was estimated
 

that an increase of one cm in the flow depth can cause an
 

increase in lateral seepage by 4 to 5 times.
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Conveyance losses also increased with the distance
 

from the source of supply. The farmers sitting at the tail

end receive relatively less water as compared to farmers
 

at the head and middle of the watercourse, since a large 

portion of water is lost through seepage when it reaches 

the tail-end. The magnitude of conveyance losses in the
 

sample watercourses on the three selected distributaries
 

are discussed below:
 

(a) Killianwala Distributary Subsystem
 

Survey results regarding conveyance losses / delivery
 

efficiency of sample watercourse on Kilianwala subsystem
 

[Table ') .1 1 indicate that on overall basis, the conveyance 

losses through the watercourse system were found to be 42 

per cent and 44 per cent during Kharid 1991 and Rabi 1.991-92 

respectively. In terms of delivery efficiency, the correspond

ing figures were 58 per cent and 56 per cent respectively.
 

About 28 per cent and 20 per cent water losses were
 

reported in the main and branch watercourses during Kharif 

1991, whereas the corresponding figures in Rabi 1991-92
 

were 26 per cent. and 24 per cent respectively. This indicated
 

that the delivery efficiency in the main wal-ercourse was 

72 per cent and in the branch watercourse was 80 per cent 

during Rabi 1991-92, these figuresdurinq/ Kharif 1991, while 

were 26 per cent for the main watercourse and 24 per cent 

for the branch watercourse. (Figures 9.4 to 9.6). 



Table 9.1: Conveyance Losses / Delivery Efficiency of Sample
 

Watercourse on Killianwala Distributary 

(Per cent) 

Outlet / Water-
course Number 

Main Watercourse 
Kharif Rabi 
1991 1991-92 

Branch Watercourse 
Kharif Rabi 
1991 1991-92 

Overall 

Kharif Rabi 
1991 1991-92 

7136-L 20 20 21 29 37 43 

12500-L 

11361-L 

(80) 

23 
(77) 

29 
(71) 

(80) 

25 
(75) 

29 
(71) 

(79) 

13 
(87) 

24 
(76) 

(71) 

15 
(85) 

24 
(76) 

(63) 

33 
(67) 

46 
(54) 

(57) 

36 
(64) 

46 
(54) 

15063-L 

17600-L 

136780-R 

13658-L 

31 
(69) 

34 
(66) 

30 
(70) 

30 
(70) 

18 
(82) 

34 
(66) 

34 
(66) 

23 
(77) 

18 
(82) 

21 
(79) 

12 
(88) 

29 
(71) 

14 
(86) 

21 
(79) 

26 
(74) 

37 
(63) 

43 
(57) 

18 
(82) 

38 
(62) 

50 
(50) 

29 
(71) 

18 
(82) 

51 
(49) 

51 
(49) 

All Watercourses 28 
(72) 

26 
(74) 

20 
(80) 

24 
(76) 

38 
(62) 

39 
(61) 

NOTE: Figures in parentheses indicate the delivery efficiencies.
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Figure .4 Delivery Eff iciencv of Sarripil Watercourses 
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(b) Venoi Distributary Subsystem
 

The conveyance losses of sample watercourses on Venoi
 

sub-system, on overall basis, were found to be 34 per cent
 

during Kharif 1991 and 38 per cent during Rabi 1991-92
 

[Table.9.21. In terms of delivery efficiency the corresponding
 

figures were 66 per cent and 62 per cent respectively.
 

The main watercourse lost about 22 per cent: water, 

whereas branch watercouirse lost 16 per cent water during
 

Kharif 1991. During Rabi 1991-92, the loss of water in the
 

main and branch watercourse was found to be 27 per cent
 

and 16 per cent respectively. The delivery efficiency in
 

the main watercourses was thus 78 per cent during Kharif
 

1991, and 78.4 per cent during Rabi 1991-92. While the delivery
 

efficiency in the branch watercourse was 16 per cent in both
 

the study periods. (Figures 9.7 to 9.9).
 

%b) 11-T, PakPattan Distributary Subsystem
 

The overall conveyance losses in the sample watercourses
 

located on this distribtuary were found to be 36 per cent
 

and 41 per cent during Kharif 1991 and Rabi 1991-92 respect

ively fTable 9.3 ]. The corresponding figures of delivery
 

efficiency were, therefore, 64 per cent and 59 per cent
 

respectively. The main watercourses lost on the average,
 

33 per cent and 25 per cent water during Kharif 1991 and
 

Rabi 1991-92 respectively, while the branch watercourses
 

lost 17 per cent and 2]. per cent water respectively during
 

the study periods. (Figures 9.10 to 9.12).
 

http:Table.9.21


Table 9 .2: Conveyance Losses / Delivery Efficiency of Sample
 

Watercourses on Venoi Distributary
 

(Per cent)
 

Jutlet / water-

course Number 


3108-L 


I0783-L 


79660-L 


75302-R 


6068-L 


32558-R 


All Watercourses 


Main Watercourse Branch Watercourse 
Kharif Rabi Kharif Rabi Kharif: 
1991 1991-92 1991 1991-92 1991 

36 34 15 17 46 
(64) (66) (85) (83) (54) 

21 
(79) 

52 
(43) 

12 
(88) 

23 
(77) 

30 
(70) 

22 32 26 12 42 

(78) (68) (74) (88) (58) 

25 27 20 17 40 
(75) (73) (80) (83) (60) 

22 30 14 33 33 
(78) (70) (86) (67) (67) 

27 16 23 9 44 
(73) (84) (77) (91) (56) 

26 32 18 19 39 
(75) (68) (82) (82) (61) 

NOTE: Figures in parentheses indicate the delivery efficiencies.
 

Overall
 

Rabi
 
1991-92
 

45 1
 
(55) _ 

53 
(37)
 
40
 

(60)
 

39
 
(61)
 
53
 

(47)
 

-4
 

(76)
 

44
 
(56)
 



Table 9.3: 
Conveyance Losses / Delivery Efficiency of Sample Watercourses
 

Outlet / Water-

course Number 


11000-L 


38774-L 


4000-R 


127055-TF 


14966-L 


All Watercourses 


on 11-L PakPattan Distributarv
 

(Per cent)
 

Main Watercourse Branch Watercourse Overall
 
Kharif Rabi Kharif Rabi Kharif 
 Rabi
 
1991 1991-92 1991 1991-92 1991 1991-92
 

26 15 27 24 
 46 35
 
(74) (85) (73) (76) (54) (65)
 

27 - 16 - 34 
(78) - (84) - (66) 

22 29 12 
 33 31 32
 
(78) (71) (88) (67) (69) (48)
 

19 33 17 
 18 33 45
 
(81) (67) (83) (82) (67) 
 (55)
 

29 22 11 10 37 30
 
(71) (78) (89) (90) (63) (70)
 

24 25 17 21 36 
 41
 
(76) (75) (83) (79) (64) (60)
 

NOTE: 
Figures in parentheses indicate the delivery efficiencies.
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Figure 9.8 Delivery Efficiency of Sample Wntercotrses 
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94 Time of riaion Pe Unit Area 

Farmers appl.y water to a field until a].] of it is 

covered with water. The amount of Lime re liirod to app.l.y 

irrigation to a unit aro;" (I' nends primarily on the surface 

topography {Ieve.ness anid l-opej, soil. i.nf.itration 17ate, 

discharge and surface rouglmi,s. Since these factors vary 

widel.y from field to field and wilth season, time required 

to irrigate the given a-ea rise varies. 

Soil infiltration r;ate is an important factor which
 

determines the ti.me to co'ver7 the Fields. In the beginning 

of the season the infilt,.-.i.on rate is high. Thus it takes 

longer time to complete Irrigati.on on a given area. As the 

cropping season proqresses, tlhe infiltration rate often 

decreases, and It takes less !-ime to irrigate the same 

fields. 

On a watercourse, the I[ields located at the head 

reaches take less time as compared to those at t-he tail 

is available at the
reaches. This is because more water 


head as compared to tai.l reacIv,.s. This difference in the 

quantity of water at the hea] and tail reaches is due to
 

seepage losses that occur dui-i mg conveyance. Similar.y, 

fields which are levelled take less time to irrigate a 

unit area as compared to unl.eve.led fields. 

http:Irrigati.on
http:infilt,.-.i.on
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.9.5 	 Gromiid Water-Tahle Depth Monitoring At Distribulary 

Subsystems 

Quarterly water lable depth readings were r itained. from Ihe head, middle 

and tail of the selec(led sainple watercomrss a1 lea(I reach of Killianwala, Venoi 

and 11-1. Pakpaltali clistrihulamis Survey resulls prMroitetd in Table 9.4 

indicate that on cii.nwa a , Venoi and 11-1 Pakpattan distributary, the 

mean water table depth was 12.9 feet, 24.0 feet and 2 1.5 feet respectively. 

The average watertable depth at head, mj.iddle and tail 

of Ihe sampinle watercoulses of Killianwala (listribulary was 12.5 feel, 12.1 feet and 

14.2 feet respectively whereas at Venoi such figures wver 26l.0) feet for head, 23.5 

feel for middle and 22.7 feet for tail of the vatercom-ses. the mean water table 

depth was 20.41 feetl at head, 19.1 fe at both middle and tail of flie sample 

walercoulrseq tocald at Iead reah of IIthe 1I-I I'akpat tan dislrihtllary. 

As far as Ihe water table dpthi at tail reath (if utistrilltaries is concerned, it 

was apparent from Ihe dala given in tala 9 .5. that at salliple wah-rcourses 

located on the tail reach of distribiutary, the mean level of water table depth was 

significantly higher as compared with the walercourses at head reach, i.e. lhe 

average waler-al)le depth was 10.2 feet, 39.6 feet and 36.8 feet at (he head, 

middle and tail of the sample walercourses of Killianwala distribulary while in case 

of Venoi distribulary, Ihe corresponding figures were 30.1 feel, 28.8 feet and 27.1 

feel respectively. SCh0mean level of waler table depthl was 26.3 feel for head, 

23.7 feet and 23.2 feet on watercourses f !I-I Paklpallan distribtary. 

Furthermore, Ile dala showed thal ihe waler table deplh readings from 

various pie7omelers were fairly constant and thus there was a slight fluctuation in 
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Table 9.4: Mean Water Table Depth Of Sample Watercources 

Located At Head Reach Of Distributary Subsystems 

Dislibutary Canal Otul e/ NMean \V;iter labI(v I)cpli iiVarimtis I ocations of Sample 

Watercourses (Ieet) 

Sub-system Walercourse No. IIhva- l- j lalAll [,ddcI.ocalionls 

Killianwala 12.5 12.1 11.2 12.9 

7136. I 9.9 9.9 12.3 10.7 

12500-I 11.3 13 .110.4 11.7 

15063 - I. 11.0 11.2 12.7 11.6 

11361 - I. 17. 16.9 18.3' 17.7 

Veiioi 26.O 23.5 22.7 24.0 

22.1 22.8 

10783 -I. 26.6 21.8 2-1.2 25.2 

3108- I. 25.3 21.1 

I1.1Pakpaltan 22. 21.6 20.3 21.5 

11000 - I IR.1 16.3 1-1.6 16.3 

3877,1 - I 2.1. 1 23.8 21.9 23.3 

,1000 - R 25.5 2-1.6 241A 21.8 

I920.-9. I 19.I 19.5Overall 

Nol: Mean wal',r lablv ilevili a\,vage (it 1l , .Inlirnl,, lh11, i h.'i 
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Table 9.5: Mean Water Table Depth Of Sanlple Wate'cources 

Located At Tail Reach Of Distributary Subsystems 

Distribtary Canal Otllel/ Man \.I;iler lable ID)epli al \,auiis Icalions of Sample 

&alercom)1IfS(5 (I vcI) 

Sub-system Watercourse No. h, [0ail All l.ocalion, 

Killianwala 43.2 3).6 3.F 38.8 

136506- I -1).9 50.6 .19.7 49.9 

136780 - R 90.7 .17.3 .10.3 46.1 

176000 - I 11.9 2() 20.5 20.4 

Veiul 30. 1 211.8 27. I 28.7 

7')66)- I 30.9 10.2 211.8 30.0 

75302 - R :12.1 ,10.2 27.0 29.8 

606H-I 29.8 211.5 211.0 28.8 

32558 - R 27.7 26.2 2-1.6 26.2 

1 ]-1- Fakplatian 26.3 23.7 23.2 2,1.4 

127055 - If 26.) 24.7 23.4 25.0 

1.1966 . If 25.7 22.6 2.. 23.7 

Overall -'2.2 30.7 2(.0 30.6 

Note: Mean water table deplh is the average walter tablh, dlplIh (f tin ,'e qu arlrs. 
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depth throughout the year of 1991. One o,? the 
groundwater table 

in the year undermonsoon rains occure(lwas that no heavystrong reason 

further noted that in majority of the watercourses 
the
 

study. It was 


to tail location of 	 the
less on head as comparedwater table depth was 

fact that more quantity
This was probably due to the 
watercourse. 


than at the ail locationthe head locationof water is available at 

The graphic presentation of watrrtable depth at 
of tile watercourse. 


at: head and tail reachwatercourses ]ocato(dvarious locations of sample 

figures 9.1.3 to 9.15. 
of distributary sub-system is presented in 

flhe data c< Killianvala disthilt.ary uair rC showve\vd less water table 

(lpt h1 at tihe lead than t he tail reach of all Ie WaerCotrses except in 

w Iigh waterwvater;otirese No.I' 6780-R. lhe general Iifnu \*\,as Ihal there 


table values at Ilc head iadl, \vtihi1 iA\ h, (Ile to nole qiuantily of waler
 

that wttPr course No. 136506-1 andavailable at this point. Also it \w'as noted 


tah!" lvls showing that there seems to be less

136780-R have qilile deep 	wale 


Sp);lgP to lhe gr(oklid\ivaler as comlparrl to the other
conlribution of (:aial we 


water courses shtidie(h on lis disrilbl ary.
l 


1wever, was differienl ill\valei(:otrses of1 he poqilio( of wallr t;al, de'plh ho 


Venoi and 11-1 'akpatllai (lislibltlal ies. (tible 9.4 alnd] 9 .5 ). I le the
 

Ith,vatelr-coill ses in both Ihe
dephs at m Ii 


(list ribi Italies were less as co1ipaild to Iheal Iisiliol, h(w(wever Ilie difference in
 

grotindw eal.r 1 Il, lail oof all 

mre-( Ithan I to 2 feot. I,llvi fulrther sh that11d water tahlreadings was not 


and(1l0eabsohle values
depth -tiheaI and tail reac:h wv(,e Ioll sIame .:git- he 

ranged hete,n 20.11) fet 

Mean waler lahlr' (1 1 1tll of three (llllters i(,(Ord('d in the study yar at 

variouS rea(hes of saMled 	 \.valer(otlirses loc(altd iinall the tIhrie c]istribularies were 

compared. The data shovd that meal Water(11- lal)lo de1pth of samiple watercn irses
 

\/eoi it ranged
9.7 to ,1J.9 e(,I while at
in Kilianwvala distriultal-y raingerl bMween 



Figure 9. 10 : Watertable Depth at Various Locations of Sample 
Watercourses at Killianwala Distributary 
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Figure 10, : Watertable Depth at Various Locations of Sample
 
Watercourses at Venoi Distributary
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Figure 9.12. : Watertable Depth at Various Locations of Sample 
Watercourses at 11-L Pakpattan Distributary 
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between 22.8 to 30.0 fOt and in 11-L Pakpatan thr range was 

between 16.3 to 25.0, respectively. The overall average 

depths of water table in sample watercourses of killianwala 

Venoi and i1-L Pakpattan were 23.2,27.1 and 22.6 feet respect

ively which were quite close to each other. 

A complete set of quarterly data of wale. table depth along with the location
 

of piezonieters installed has been enuncialed in AnnexLii'es 9 .1, 9.2 and 9.3 of
 

this text.
 

9.6 Physical Measuremenits In Drainage StIbsystem 

-9.6.1 Introdtictioii 

1he need for drainage in Pakislan arises from firstly the inundalion of 

developed area from local ni off and river flooding and secondly the xteilsive rise 

of mater lable dIl e to rec:harge finm irrigalion, rainftl and line so-irc(s. Ihe extent 

of the pr-o1 lem and thereby Ili n(,,,d for (lrai.age can I, vexpressed in various 

ways. S1 i.face flooding and inundalion are caused by monsoon rains in Jut, August 

and September. Ihese restIll in suddeln rise in rivers which, sometimes, lead to 

overop)ing and hreacking of blinds (eiv1bMkrn'enlIs). Poor nat iral surface dlrainage 

conditions piolong Ile pmiod of hiumdati WId iiicrease damage=0 fniuui h:pri.a7s 

Risinq wa:eital'.e jue :o seepnq, and . from throughm-rilatJrn Iry].c le-ad v.wks 


farmers fields have given rise to) sercil is salinily and warlogging prohlellis in
 

shallo\v waler lahle areas of ,il.:islail. Accordinp to Iainllill (1983), three 

megahecltoaes (Mn) of tdus irrigate I ara I.oia watlr tableo \wiilin 1.5 meters and 

another 1 Miba Isave watei lahh., \withil 3 Ill,.les of gp iirl s n fan'. 
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Surface drains are, nlvcvS'ary where naltural drainag ctiannels have 

not developed. I and grading and smoothling are rerjiirel I in many armas to provide 

a continuous grade to sturface drain-- Pakislan has now (hevr'ol)ed a network of 

drainage syslem l it many of tliese aie notl propvly fl)( lining (i(, to lack of 

cleaning and mainenane . ona-Rhera rlraiiage syslell lisclose to the Jhelum 

River and is controlled by lhe Muindi lliaiidin l)rainage SulI Division of WAPDA. 

Iherp are many small drains in this sylem. Iwo of the most affected 

drains selected for study piupose were Aj-yu andl Chot diains of this System. 

9 .6.2 Grond Water Tahle Depth Moniitoring At Drain Subsystem 

A pilot area of on, mile on holh i\jjo\wal andl Chotl drains were 

selected for monitoring of gromliifdat h, other related,rdept salinity stalis and 

parameters on tle basis of which )g"lilines for improvement of drains wore to be 

made. Ille loaloion maps of Aii\v\;i andI (1Iol drain has lbon allad:led. Ajjowal 

drain falts into (Choldrain \.vhilh fuirtl ,i falls inlo ltjk(,n drain. tlie Riken drain 

then falls into Mona-lilhera D)iai which finally diains off in lo Jhhltim River after lhe 

lown of Ihera, l)istrict Ihlum. 

Ihe pieomlters, fivo (n side of the, drain iiistalld ill aeah were 

distance of I nhil,. Ilie locatIion of the sludsl pilot area anl IIe piezometers 

installed in Ajjowfal lr.in is showin in l ig i !.16.& that of Chol drain in Figure. 9.12 

respecliely. Ilhe lociatinn of pi 'eers i'sltedh.soil Saiilptling sites and the 

llace for cleciric.al o u(iclivily i,,icligs t;ik(,ii y I MI-31" tl 'lral iswere essentially 

Ile saeli aid is inclic'lfld in Amwnxire' 9.I fe)r Ajj ow;l drai -indAnnexi q .5xre for 

(hot cl1h.i rsl)etively. 

http:cleciric.al


Table 9 .6: 

Nc.ur-ments PI 

Average Groundwater Depth Readings At Each Piezometer Location 

Of The Ajjowal Drain Of The Mona-Bhera Drainage Subsystem 

P P3 P P P6 P- P P P, 

(Fxct) 

Ovcra 1.Mean) 

. ol Three Ouar'crs 3.92 -1.3 5.04 4.S3 4.20 3..7 -.73 . .7S 6 

"\auuralSurfac.. Level 

(jrottdv.atc:rlve'.cl 

-09.i0 719.n'2 

-h1)5.1' S.1') 

711.05 

705.11 

709.96 

"05.13 

-0).31 

705.1 1 

708.96 

70.;.9 

70V;.S5 

-h5.12 

-7(y)25 

70.1 1o! 

709.7() 

75.09 

709.,') 

705.12 

709.7S 

705.11 

( P NO...PIinicat;, [,C pic/omC,-r. 



Ground Water Table and Average WatertableFigure 9.13: 	 Natural Surface Level, 
Depth in Feet at Each Piezometer Location of Ajjowal Drain of the 

715-
Mona Bhera Drainage Sub-system. 
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The data regarding average groundwater depth of three quarters, 

Natural Surface Level INSI1 and Ground Water Level IGWI.I at each piezonreter 

location of the Aijowal drain is presented in 1able 9 6. while its graphic 

representation is shown in rig. q . 17. The data in Table q .6 shows 

that Ihe overall mean value of groundwater depth was 4.66 feet while mean of NSI_ 

and GWI. were 109.78 and 705.11 feet, respectively. 

lhe Average groundwater depth of three qiuarlers, natural surface 

level and the gromndwater level at eaCh pieVometer locaiton of the Chot drain is 

presented in -'able 9.7 while its graphic representation is shown in Figure 

9.18. 1he data in Table 9.6 shows that the overall mean value of 

groundwaler depth was 1.26 feet while mean NSI and GWI. were 683.44 and 

682.18, respectively. The comparisic Of groundwater deplh at each piezometer 

site in bot h drains indicated that Chot drain has telatively less depth of 

groundwater table and thus has more standing water In it. The data indicated that 

Chot drain needed more land levelling so that water could move downstream to 

Rukan drain, likewise the data Of groundwater depths in case of Ajjowal drain 

indicated that cleaning he made from piezometer 1 and 10 towards 5 and 6, 

respeclively so Ihat water could move' towards Chot drain. 

9.6.3 Measurements Of Soil Salinity Status At Selected Sample Drains 

Soil Salinity status at various soil depths and the average of FCe 

readings taken through Em-38 apparatus has been shown in lable %9.8. and 9.9 

for Ajjowal and Chiot drains, respectively. lhe data showed that 0 - 30 cm of the 

soil in Ajjowal drain was saline in nature while the rest of the profile was non

saline. As regards Chot drain, Ihe whle profile was non-saline. I he average ECe, 

pls and SAR of the profile was .30 dS in1 , 8.81 and 5.63 (itol I.1)1/2, 

respectively in Aijowal drain (lable 9 .20) while 1.79 dS ni- 1, 7.76 and 5.10 (mmol 



Table'zq .7: Average Groundwater Depth Readings At Each Piezometer Location Of The Chot 

Drain Of The Mona-Bhera Drainage Subsystem 
(Feet) 

Measurements 

Average of Three Quarters 

P1 

1.50 

P, 

1.26 

P3 

1.05 

P4 

1.02 

P 

1.22 

P6 

1.20 

P7 

1.30 

P, 

1.20 

P9 

1.40 

P10  

1.37 

Overall (Mean) 

1.26 

Natural Surface Level 083.61 683.61 683.45 683.38 683.34 68,'3.36 683.40 683.40 683.50 683.55 683.44 

Groundwater Level o82.11 682-35 682.40 082.36 682.10 682.1o 682.10 682.20 682.10 682.18 082.18 

NOTE: PI....Pl1) indicates the piezometer. 

r'j 



Figure 9.14: Natural Sturface Level, Ground Water Table and Average Watertable 
Depth in Feet at Each Piezometer Location of Chot Drain of the- Mona 
Bhera Drainage Sub-system. 
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Table 9.8: Soi! Salinity Status At Various Soil Depths (0-150 cm) Of 
A Pilot Area Of Ajjowal Drain Of Mona-Bhera Drainage Subsystem 

Characterim*ics 01.15 

cm 

Average of 10 reading (Five on each side on one kln distance) 

16-30 31-60 61.100 101-15% 

cmll cm CM cm 

Overall 

0-S10 
cm 

(Mean) 

Mean of 3 quarterly 

EM-38 Readings 

(horizontal Mode)
a.%ECa in mS mn'I 

converted to ECe 

dSml. 

ECe dS m 1 5.52 4.28 2.70 2.58 1.42 3.30 3.07 

pH, 7.94 S.08 8.11 8.03 8.01 

SAR L')' 5.39 .mmol6.22 4.00 5.47 5.63 

Status/Remarks Saline Saline Non Saline Non Saline Non Saline Non Saline Non Saline 

IQ 

= Transformation from Soil electrical conductivity (ECa) measured with horizontal Em-38 to electrical conductivity of saturation 
extract IRhoadc> c1 al. IJ() - Fiig. 

NOTE: Total of 10 readins,. i.e. 5 on each side of the drain in one mile distance alone the drain. 



Table 9.9: 	 Soil Salinity Status At Various Soil Depths (0-150 cm) Of 
Pilot Area Of Chot Drain Of Mona-Bhera Drainage Subsystem 

Average of 10 reading (Five on each side on one k-n distance) IMean of 3 quarterly 

Characteristics tI-IF 
en, 

16-30 
cm 

31-610 
cm 

61.100 101.1;() Overall 
0-150 

EM-38 Readings 
1horizuntal .Mode) 

as ECa in mS m' 
cm

tMeani converted to ECe 
- " 

dSnt i 

EC;- dS m"1 3.69 1.56 1.31 1.28 1.!) 1.79 1.72 

pHs 7.69 7.s3 7.84 7.74 .1 v.76 

1.69 5.10
NAR (mmol L') 2'.23 7.S3 3.01 4.73 

Non Saline Non Saline \on Saline Non Saline 
Status/Remarks Non Saline Non Saline Non Saline 

horizontal En-3S 11 :eIfctricai conductivity of saturation 
= 	 "lransformation Iron ',til c.ccirical conductivity ECa) me:sured with 

extract (Rhoadcs ct d[. !9 1 - Fit.M) 

5 ,in cach side of the drain in one mile distance.NOTE: Total of' 10 readings. 1.c. 
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FigUtre 9.15: Representation of Profile (0-15 cm) ECe at Each Piezometer Point in 
Pilot Area of Ajjowal Drain of the Mona Bera Drainage Sub-system 
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Figure 9.17: Transformation from Soil Electrical Conductivity (ECa) Measured with 
Horizontal EM-38 to Electrical Conductivity of Saturation Extract (ECe) 
(Rhoades, et.al. 1990 
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L)1/2 in Chot drain respeclivoly. Ihu.se mean valties of F-'e, pl-ls and SAR indicated 

lhalt the profiles studied at hoth the dlaills \wre non-saline in nalture. 

-lhe representalion of profile (0 - 150 ('m lCe at each piezometer 

point in Ajjowal drain and Chol drain appears in Figu -r,:- 9 . I n he 9 . 20 . The (Ia ta 

showed that in both the cases, the el(ct i iuat coidclivily of saluration extract was 

higher on the surface and dc',easerl with soil rI'pilh. 

9.6.4 measurement of electrical conduictivily by em-38 apparalts for 
assessing salinily slatts of fhe pilh.t area of ajjowal aId cliol drains 

Among the, va iotlls melhior,' of Ine;vI iiing ioil :alinily, a ,lali\,(,ly 

new and quick mlhod is lhi ni l t liruef, if tiIflidli tiv iii(hi lion Iv( hiii(.ll:. 

The basic irinciple of this lechnieue is tlie Maxwells equalion in such a form that it 

relates the elector and magnelic fild - ors. [lhe lM-'38, developed and 

manu factured by (GThoies I td., ('a ada, is based on il his piincile. A'controlled 

lime-varying magne ic fi',Id is ust ,r As a lpower soirce, wvhiclh induces electrical 

'eddy' currents in the gr nmd. lhe magnilud of Ilhtse cuirrelit dependse on lhe 

conduclivily of soil. Ilhe c(rrenIs general(, a seconrdary magnelic field which is 

sensed, together wilh ilie slong imiiiiiaiy firItl hy Ilie receiviing coil. McNeill (1980 

a, 1ORt) b, 19)r,) has shm th lht ratio of lw intensilies of Ili'se Iwo fields,llml 

which is nmeasiiret hy lhe I 1- 18, as I ('a in i"S ii ' i: dii elly proploritieloal Io tile 

cOnhiti\,ily of le soil. Ilif, I NI. ni'asileq lir,(loniinanl\ ,M- (i.e. air tind 70% of 

the singal response aiises fimi Ihtr;e dplis) the average soil salinity i to 1.5 and 

0.7 meler of oin, gi cundl layers whn tilaed ill vc,,lical and loii/onlal pIosilin on 

the ground surface respectively. 

Salinity iai' ir'tl I i h\\-ill lha'; ad\vanlagos like ils speediness 

of oj, fralion, ile non-doslet iii,e chlarm, ter of operatioi, anid hiadling of laigr, body 

of soil volumes with accur-acy. I lie it, iiiienls have an original conntlion for a 

detalogger, \vhi(:h increases Ie, automt lit- ttranisfer (if data ionlously. 

http:hiii(.ll
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[lectrical ('ondttiily ([Ca) meast red in i 1 EM-38mSm- with 

(horizontal mode) ;i t q trtrs at various li/oiin 0 er sites in Ili study area of 

Ajjowal and Chot drain appears in lahle 14.6 &9 .7 respectively. I lie mean of the 3 

quarters as FCa also appears in each table, slIrIively. I liese mean Ca valuies in 

(Is mn -' were transformed I) tntclical Co ntictivily of ;oil extract [Ca in dSmn

through fig. 5 (lhoades vi al. I'Mf) and wi e futnd to ie in good correlation with 

mean profile ICe values fouid after soil analysis of Ajjowal and (:htI as shown in 

lahle / 9.mand I able 9 . ii respctivly. 

I he meat l(:e Iransformerl values from I-M-38 readings were also in 

good correlation with the niean I Cp of ptofile at Aijowal and Chot drain as shown 

in Table 9. R and 9 . 9 respectivply. I he data taken by FM-38 was found to be in 

correlalon with FC data actlally analysed. It is rec(mlended that in fulure Era

38 should be used for assessing salinily slat s of areas tinder study. 

9 . . Conclusions 

-1he saniple drains were hadly affected and thus tihe farmers of lhe 

area could not grow long rodtled rops €dUe 1(o waterlogging. I he only crops they 

could grow were rice, fodder and sulgarcane. lven sugarcane growli at Chot drain 

was badly affected .ill) \,eeds pliiiatily di eto walv-erlogging. lhe drains were 

mostly clogged and we ifaue was, milgnenl lising to call. rvat erlogging in tlhe 

area. lie farmers pointed omit oliming lhe field survey lhal the slat I of Ajjowal drain 

has also problen of constant in-lake of water from the side canal. Ihis sudden 

hreakage of canal embankmenl was cauising heavy valerlogging ill the initial point 

of Ajjowal (train. It is recotmmendedi that hoth Ihwsei( ains shioutld e cleaned and 

graded to let Ih waelr flow conlinuously. I hi-, will imlprove the crop production in 

the area affected by watellogging in particular and olhers in general. 
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Table 9 .10: Electrical Conld ucliiy (Eva)j I\estie i mn-38 (I Iorzoit al N-ode) to 

Flcct rcalICollduct iv'iy of Sat urat ionl Extrtact (Efe) at Var11ious Viezonuecr Sites if] 

Met Pilot Area of' AjlowalI )rahii of thle NMonl.1-Hhuera 

F-Cc 

I'i~int rs)(F1' Ois III') (iII liIs III*i 
Sit cs 01 02 .) Nl.Ica ol Threec ()1iai tcfr c 

5 1.95 


1'., 82 SO) 81 SMt.0 *i.0.17
 

I'51 V1) 51I 1.3 3.1 .t 

I12 29.7 01 1.185 1.87 

00 N1) (17 (15.6 1.80 1,8 

117 '03 '17 88 W2.0 5.50) 5.64 

I1 88 84) 19.3 5.201 5.45 

3113 29)? 2.08 

P-8 

27 .12 24.31 1.51) 1.49)1' w 2 

Iraii'oriatin [rom Snil oltuct; ic,;l cmnd;;clivitv ( 'a) mlcalstlr(' with bim-ixonta NI-38 electrical 
coll~(IClivi Ifnt (Rhoadt .;Il. 100)0).sat lralioil cxtl;at. nS, c 


,\vcral',c \;;I;;'s nil~lC. ;1nnIlIl ad ;;;INycri:
]0 ,(' 'nIci id 

N'owt: I)....03 i~lctsii'(~a~'5 
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Tnble 9 .11: Electrical Condnetivily (EC) Measured With Em-38 (Hlorizontal Mode) to 

Electrical Conduclivity of Satutrnlion FxtInct (E'Ce) zi Various Piezometer Sites in 

tie Pilot Area ol (C:ot )ra in orthe .'hona-Ihera 

Siles OI 02 ()1 Ivlau (t "Three Muailers |;ice ECe 

(Piezoilm ters) (lF(a ills Ill ) (IS l11-1 

P. 43 16 .12 .11 .6 2.55 2.57 

P-2 4( 38 1.1 '101.3 2.35 2.30 

P-3 25 23 28 25.3 1.55 1.43 
'.4 20 25 28 2,.3 1.61)1.05 

P-5 33 39 25 32.3 1.92 1.51 

P-6 22 26 21 22.6 1.35 1.39 

P- 7 32 29 36 32.3 1.92 1.93 

P-8 19 22 25 22.0 1.32 0.95 
1) 9 21) p) 24 21 .1 1.31 1.17 

P- 10  19 23 25 22.11 1.32 0.89 

"'rInifo atolinI;(mIro l Soil vcl h'ral cndilitivily (1"('a) nwsthlied witlh I i)riollil F.M-3X dlcclrical 
C0in1lticlivitv ii crathorl ( I hiadt's l ;1. I910).so( 'xl 

* * /Avc'. i D-I i ned.Valm's I( "c Irom )11iiem1 tllv dicv 

Nolo: 0' 1........ () I mlr lsI t l~ l'
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groundwater table depth was noted from 20 different Piezo

meters .ocatedI on the one mile portion of each of Ajjowal. and 

Chot drains during I-he benchmark survey ppri.od, i.e. 1991.. 

iv) Soil Salinity Status: To assess the changes in the 

soil salinity statis after rehabilitation of Mona nhera 

Drainage Subsystem, the soil sal.ini.ty status was exami.ned 

by using the E-M-38 apparatus at: 20 liFfrrrnt mi:s (where 

Piezometers were instal.ed]) locaed on Ajjowal. and Chot 

drains. Soil characte-i stics, Nri.7 Floctrical. Condctivity 

1
Of Saturation Extract (Ec), pits an ..du, Adsorption Ratio 

(SAR) from various depths i.e. 0-1.5, 1.5-30, 30-60, 60-100 cm
 

and 150 cm were studied on Ajjowal and Chot drains during
 

the benichmark survey re. iod.
 

http:instal.ed
http:sal.ini.ty


CHAPTER X
 

BENCHMARK SURVEY OF MONA BHERA DRAINAGE
 

SUB-SYSTEM 

10.1. Inltroduction 

The drainage system needs in the irrigated areas of Pakistan comprises both 

surface and sub-surface facilities. Except for rice area commands, sub-surface drainage 

would be required ullimalely for all irrigated areas where the watertable is less than 5 

feel. The older surface drains were designed with rule-of-thutmb criteria ranging from one 

to 4 cusecs per square mile. Over the years a large net work of surface drain has been 

constru(led ilPunjab. Under SCARP sonc nore surface drains have been completed 

recently, while work continues on others. Ilhe inadequate capacity has been foirther 

aggravated by man-made obstructions as roads, railways and canals. Because of 

inadequate maintenance, Ihe drains are generally clogged with wrecd growth, sloughing of 

banks and silting tip of bedIs. In consequ encv, tlie drains are tiinable to carry tile 

excessive storm water from the adjoining lands, where thn tanding crops get dlamaged 

and also the waterlable rises, resiulting in walerlogging the areas and adversely affecting 

the crop produiction. 

It is anticipated that adverse effects account of inadequate capacity will be 

minimi7ed after the completion of proposed work ,nder Irrigation Systems Rehabilitation 

Project-Il. As a result, the areas presenlly inulndated will he saved anti reclamation of 

waterlogged areas will be possible. Jo assess tile possible benefits accruing from 

rehabilitation of proposed drainage work, it becomes essential to condluct benchmark 

survey of lhe area. In this chapter the informalion provide: by the interviewed farmers 

regarding present siltiation of lie area o Ithe Ibasis f iprim arily prolposed indicators for 

benchmark survey is discussed ill follo\'ing sertio5ns : 
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10.2. 	 Family Size and Family Lahour Employment 

Family size reflects (he living pat teri). It is also indicator delerminilig extent of 

labour force available wilh the family. I ahour emrploymelt pal(inl gives classification of 

the labour engaged in farm and off fairli aclivities. The data presented in Table 10.1 

indicates the average members per family estimated and 8.0 on overall basis and 8.6 and 

7.4 in case of Ajjowal and chol drain r,spectively. 

flie lahotur available per farm was 3.5 Male A(lt IFrtiivalenI (MAF) with splil of 

3.7 MAI: 	at Ajjowal and 3.3. MAVI;d1 Ch l dmi.. 

I lie employed lablour force was ,9.3 per cent 	of the availale labour force. ' lie 

family labour performing domestic woilk was 31.2 per cent of Ilie availalble labour force. 

The proportion of imadiv, family laholir, w\li h, was 1 5.I per -enl; whereas uinemployed 

labour force was 1.4 per cent of the availale lahotlr force of the family. 

Ibe hbotir force engaged in farm aulivilies was 73.3 per (eil of Ilim employed 

family labour force, while the remaining 26.7 per cent was found performing off-farm 

activilies for income generating pIrposes. 

Tile employed labour force was ,43.,4 per cen and 56.8 per cent of le available 

labour force at Ajjowal and (:hol drains respeclively, whereas Ilie lahour force dealing 

rent of Ilie available force onwilh domestic work was found 36.9 per ,,lcl and 10.7 pe 


Ajjowal and Chot drain respectively. I towever, iiuliwc, labour force (strident sick,
 

disabled and aged) were 18.8 per cent il Ajo\val drain and 10.2 per cent on Chot drain.
 

10.3. 	 Allocation of Family l.al)our on Fari ilterpi"ises 

Working lahour force can be Wtili7e I on farm andul off farm activities, whereas farm 

btisiness 	comprises various acltivities -tlu &s crops, lives,, o I lsl)ai(lry,b farm forestry 

and livestock enterpiises are established atand fish 	farming etc. Iowever ill general cl 



Table: 10.1 Family Size and Family Labour Employment on Sample Farms 

.Average Employed Distribution of"Family Labour 

Drainage Family Labour Labour 
Sub-system Size available [Per cent I On Off Domestic Unemployed Inactive 

(Nos.) (MAE/Farm) Farm I Farm Work 

Ajjowal 8.6 3.7 43.4 84.3 15.7 36.9 0.S 18.8 

30.7 2.2 0.23.3 56.8 62.5 37.5Chot 7.4 

01.crail S.0 3.5 -9.3 73.3 26.7 34.2 1.4 15.1 

Male adult equivalent 
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a farm level. 1he dala present.d in I ;ildl 1I.2 i(,veals Ili-at faimily lal )oi r at farm was 1.5 

MAE, whereas such lalbotir was 0.I MAI on Iheai, of pe, cilllivat ,(I loc,(are. Ilhe 

average family labomr 'ffectively engaged in f(arm activilies was 280.7 man days per farm 

or 80.9 man day- prr heclarn. [hills elent of tinleremploymtent at fatim level was 37.6 

per cent such unemployment at farm level was 33.9 per cent and 37.8 per cent on 

Ajjowal and Chot drains resl'ively. I II family labouar engaged at farm was abotll 

equally allocated to crop sector (50.6 per cent) mtiI li\,estock ilerprise ('19.4 Jir ceal). 

Table 10.2. 	Family Labour Available And Its Allocation In Various Farm 

Enterprises 

I.i ;ily lie Aloralio 

Faimily t hilr nf farm [,mily Fxheril of 
D 	lailage I.1 ll I (N'( ti,,'ly Il oilr (lvr c(,nl undeh r 

dV ,ilihhP, em Iliill___- i pyll (1!fllii,[',itl,+ ..... 

sil-syirhin IMAI/1 aiinl I .m11 (M.111 (mimp t iv com Ik (per cr,11) 
i 1 -li:~ liimldloy'0l,l 1ii11 	 I ch'l I Illlv'i 

Aijowal 1.6 1t7.1 51 .6 .11.-I 33.9 

(M-I) 179.7) 

Chol 1.3 2.12.7 .19.6 90.4 37.8 
(0..I) (12. ) 

1.5 '80.7 

Overall 90.6 -19.4 37.6 

(0.4) 	 (80.9) 

Note : Figure in parntlheses irldicale lie fatmily ltohtur availal 1e per ciitialed hlectare. 

10.4 Land 	Use Paltern 

land ilself is a prime le rmlnaill of farm incoei. Its lttili7alion pallnn generally 

depends ulpon type of soil, availale ilrigaltiol filacililies aId resolllres alvailable with Ihe 

farnlhouseholds to be tili7ed in IlIe farim" Ilsiness. Ile data it lale 10.3 shows Iha 
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on overall basis the average farm area was 3.8 l(clare. Such area was 4.4. hectares on 

Ajjowal drain, while it was 3.2 hedlare on Chol drain. 

Table 10.3. Land Utilization Pattern On Sample Farms 

Farm C1ilivahmd Cjlimahhl Land 
Drainage Area Area Warh, (IIectaws) Use 
sub-system (I lelares) (Ih1'clars) Intensity 

Watm lopgd Salile (Per cent) 

Ajjowal 4..I 1.0 (). 90.9 

Cl10t 3.2 2.9 0.1 90.7 

(1.3) 

Overall 3.8 3.5 0.3 92.1 

(3.2) 

Note : Figures in parentheses in(liral, IIe(proporlioti or farm area. 

-me data in ibis iable 10.3 shows Ihal the average utiltivaled area per farm was 

3.5 hectares. It was 4.0 herilares and 2.9 lieclars oin Ajjowal and Chot drains 

respectively. 

lhe average culIIIrahIe wast ar(a Was 0.3 hectahres which constittiled 3.2 per 

cent of the farm area. Such liroporlion on \jjowal (Iraili was 3.6 per tent, while on chot 

drain it was 1.3 per cent. 

The kind use ilItensily worked outl was 92.1 per telt. It \was 90.9 per cent in case 

of Ajjowal drain and 96.7 per (-(1i in (:asC Of Cho0l drain. Su(h a silitlliol retieds that land 

LISe pattern of the area was generally sinilar to Otlher irrigald areas of Ilie province. JhuIs 

[lie adverse effect o;"water-logging might he reflected inl yield of standinig crop. 



10.5 	 Soil Fertility 

Soil frtilily level a-,'S(,Sd I y Ilie farmers ass'ist Illiel in i1lili/a ion of land as well 

as nher inpnlts on crops, livesto(k uiid lier farm c'ilrrrises. Ilie lala pIresrinled ill 

lable 10.4 indicates thit nonae of tlhe sampl, (armic'rs rlort('cld tht Iliil, fari land \I5as of 

good quality. However 66.7 per cent of tli'm reporteI cultivati ig average qItialilty faril 

land. While Ilie remaining 33.3 pr cent reporte(d Ihal land of their farms was poor. A 

relatively higher proportion (52.0 per ueit) of Ile, fai ir s reported poor farm land 

on Chot drain, whi, erepropoltioll of tOe, sanlple fai iels repolrling poor farm land on 

Ajjowal drain was I5.4 per cent. 

Table 	10.4. Soil Fertility Status Reported by Sample Farmers 
(Wv''rcrit) 

Soil I ',IliliySl;lhbl 

Ajowal 	 1 i.d, 15.4 

(Chol 	 111.0I rT.. 

Overalt 	 h6c,. 713.S1 

10.6. 	 Cropping Pattem of Sample Farms 

1lie allocatinn of citllivalted are;ico varioui s crOlos iin Ralbi and Klhavif season.s is 

known as crnpin , pallern. lie data given inilalh t10.5 inirat , llat e doIIIiimial crops 

in khalrif seasoll were sitigalrane aiid foddIcler ,u( o l:ilting (or '10.() per Cecii and 29.5 per 

cill of kliarif croppeI aoa; wilic' rice, nid oil w(,dcI ( ips wer grovn oin 15.0 per ccnni 

aMd 10.7 per enl of the lilirif cropped arf'a. 

d' 

cropped area. od accoil'd for 27.7 per cei of 

InIahi '-asn)n whllt w\'i Ilw lrilcial (r(I) tilltk r i h8.9 per enll of Ihe 

Ne\t imporlant (cropwas Rilhi Iclch'r iilu 



Table 10.5 

Drainage 

Cropping Pattern and Cropping Intensity Observed 

Cropping PatternI 

Kharif 

on Sample Farms 

Rabi 

(Per cent) 

CroppingIntensity 
(Per cent) 

Sub sstm Cotton Rice cane 
Fodder seeds crops 

Wheat Fodder Orchards OtherCrops 

Ajjowal2.3 16.4 28.5 37.2 13.9 1.7 67.2 30.8 '1 131.5 

Chot 12.0 33.2 44.2 4.0 6.0 71.7 22.7 102.1 39.9 1.7 102.1 

Mvcraill. 7 15.0 301). 39.5 M.' .1 (18.9 27.7 1.5 1.9 119.3 1 
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the Rahi crop area. Generally cropping pallom (int Il Ilwe drains was not much different 

with respect to crops grown in both thr, vaqotiq ( igtlre 10. Ito 0.6). 

Ile cropping in l ens i l y on the SmIi npte'fa tillS; kw;s 119.3 p lrc'nl. It wasl'111.5 per 

cent and 102.1 per (enlt on Ajjowal andl ([hlt hain esller-lively (ligume 10.7). 

Cropping pat tern an cropp)ling inl ,ily are Ihli key indi('alrs \vlch are direct 

affecled by irrigation waler slipplivs. 

10.7. Resource Use Pattern 

10.7.1. Cuilhiral Practices 

Gemnrally crop stand depends upon prepaalion of land for lhe crop, which 

reqllires tillage operatioll. 

I lowever tillawe olieratiolisS a dillire ll' ;ffer to y irvigatiiu Sulppliess at Ihe time 

of sowing. Ili, dala i)resntel in l;1)le t0.( Slo\w, Ill tIe averag, t1m~er of 

iph f1iings wf,re 6.4, 7.5 and 6.2 Il (;s(, N' w,,, sug'.amane ;and ri('e cropps respeclively. 

Ito hare of Iractor in plnloghing qwaiiatons was 39.0 Ir renl, 52.0 por colI anId '12.0 per 

cenlt for wheal, sugarcane and ri e crops resi eclively. 

In case of Ajjowal drain, IIew averagr, ni lier of Ilotighings was 5.8, 6.4 and 5.,4 

for wheat, su garcane nai rice crops wpectlivly, wlei, uorrespmnding figu res were 7.4, 

10.9 and 9.2 Ciot draiin. 



Figure w.1 Cropping Pattern on Sample Farms 
at AfJowal Drain [ Kharif Season ] 
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Figure 10.2 Cropping Pattern on Sample Farms 
at AjjowAl Drain [Flabi Season 1 

Wheat
67,2 

/oda 



-24R-


Figure 10.3 Cropping Pattern on Sample Farms 
at Cho( Drain [KhnrIl S.aon 1 
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Figure 10.5 Cropping Pattern on Sample Farms 
at Dtainege Subcyctlm Kharif S*ucon I 
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Figure 0.7 Cropping Intensity of Sample Farms 
at Drainage Sub-system 
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Table 10.6. 	Average Number Of Ploughings For Major Crops On Sample 

Farms. 

(No./ I Iclairv) 

Drainage 	 Major C)IlS 

Suh-systeny 	 WhIwal Sligall 111c Ric'w, 

Ajjowal 	 5.8 6.4 5.4 

(27.0) (3.1.)) (1-.f0) 

Chol 7.4 10.0 9.2 
(r().0) (f1.0) (10 .0) 

Overall 	 6.4 7.5 6.2 

(39.0) (52.0) (12.0) 

Note : Figures in parentheses indical per rent of tractor share in tlal plotighings. 

As far as the average numhei of l)lankings for major crops is concerned, the 

survey results given in lable 10.7 reval lhit al (rains sub-system, (le average number of 

plainkings per planled hecltare was 3.8 for wlwdl ,,4.6for st igarcane and 3.5 in case of rice 

crop. The share of Iractor use in the total numher of plankings was 31.0 per cent, 57.0 

per cent and 	46.0 per cent for above n(,ntioned crops respecli\ely. 
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Table 10.7. 	 Average Number of Plankiings for Major Crops on Sample 
Farms. 

(Av. Nos. /I lectair) 

Drainage 	 Maljor ('lps 

SuI-systei, 	 WItal Siga,, an Rice 

Ajowal 	 3.7 3.9 2.1 
(1.0) (32.0) 	 (16.0) 

Chot I.I5. 1.1 

O(crt1.6 .(i.0) I . ) 

3 ,9, (7.0) 	 (.16.0) 

Note :Figu res in paren theses iii(licahe per reil of tractor shar, in total la;n kingis. 

10.7.2. Levelling of Farm Area 

Levelling of tihe area before sowing of crops is conlliicive to waler efficiency. Not 

Ievelled field is illorrv diffictllt l) it 'lso Ili erforlance oIf the cropsonly irrigation of an u n 

places an(d exposiIre to walersuffers by Suimergeice of tlie plants ).r-owilig in low\,'r 

deficit at higher places. Depending lpon the si/c of the slo.pe tinlevelled fields were 

obseived to take 30 to 50 per " il i i lmi,(i r i igaltio1 (Ahch llah, 1990). SmoothI 

hefore wt',a i, (htocg islevelling of tle -rea apl vil l 	 k ien's;ary to save lime for 

irrigation and 	wate-,r efficiency. Ile data give ,nil lile 10.8 Ind iates tIat 28.0 per cent, 

i'at, lanld ricerop25.0 per ceit 	and 36.0 prr c"- i of area of wI ;gIriranl' 1as l,velled by 

the sample farmiers. 
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Table 10.8. 	Proportion of a Farm Area Levelled Reported by Sample 
Farmers. 

(Per cent) 

Drainage tvlajor Crops 

Sub-system Wheat Sligatcanle Rice 

Ajjowal 	 32.0 25.0 49.0 

Chot 	 21.0 24.0 0.0 

Overall 	 28.0 25.0 36.0 

At Ajjowal drain, the proportion of irea levelled was 32.0 per cent for wheat, 25.0 

per cent sugarcane and 49.0 per cent for rice crop. In case of Chot drain, less than one

fourth of the area planted for wheat and sugarcane was levelled, while in case of rice 

crop, none of the area planted was levelled Itring the survey period. 

10.7.3. Seed 	Rate Used 

Seed is elementary inpul Ingrow a crop. Its use depends upon its germination 

capacity and soil moisture, whereas soil moisture generally depend Upon irrigation water 

supplies and its use. Hlowever, there are standardized recommendations regarding Use of 

seed rate, which have heen disseminated through exlension service to the farmers. The 

(lala presented in Table 10.9 reveals that the average seed rate per heclate used by the 

sample farmers was 99.3 kgs for wheat, 25.41 marlas for stgarcane and 17.5 kgs. for rice. 

The use level of seed per heclare was about similar on both the d'rains for the considered 

crops. 
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lhe data in this table also ,hows that 8,7.5 vwr cent, 2,4.5 per cent anc 17.5 per 

cent of the sample farmers used recomlended seed rate for wheal, su~garcane and rice 

respectively. 

Table 10.9. Average Seed Rate Applied to Major Crops on Sample Farms. 

(Kgs/-Iectare) 

Drainage W 'at Stgarcanev* Rice 

St ih-system 

Ajlowal 	 99.8 2,1.-I 17.5 
(80.0) (20.0) 	 (75.0) 

C.l 	 '18.8 26.7 17.3 
(05.0) (27.0) 	 (85.0) 

Overall 	 (9.3 25.4 17.5 
(86.5) (2-1.5) 	 (79.0) 

Note: 	 Figures in parentheses indicate proportion of farmers uising recommended seed 

rate. 

* In case 	of sugarcane, the sec, rale is expressed in lerms of marlas per hectare. 

10.7.4. Use of Farm Yard Manure 

Farm yard( mantire is ther c'heapest inpt i used I)y the farmers to 

maintain soil fertility. Its use genterally (lepends upon the animal strength available witlh 

the farmer. Moreover availability of it on purchase lbasis also determines use level of this 

input. 1he main effect of its illilizalioni is oin Ihe next crop. I he data given il Table 10.10 

in(licales that the pmportion of Ihe croppe(d area treated with farm yard manure was tihe 

highest i.e. 13.9 per cent in cae,of wheat, followed by rice crop ("13.8 per cent) and 

sugarcane crop (8.1 per cent). 
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The proportion of Ihe area Imaled by farm yard manure was rmlalively lower i.e., 

8.2 per cent and 6.8 per cent in case of wheal and sugarcane crop on Chot drain; while in 

case of rice crop none of the sampl, farmers applied Farm Yard miantre on this drain. 

The proportion of the sample farmers wl)o applied farm yard manure to wheat, 

rice and sugarcane crop was 39.2 per cent, 27.5 per cent and 9.8 per cent respectively. 

The proportion of the sample farmrs applying farm yard nimime was ,42.3 pI'r cent, 30.8 

per cent and 19.2 per (:enl in case (fwheal, sugarcane and rice crops respectively on 

Ajjowal drain. Such proportion of lie sample farnives on Chot drain was 36.0 per cent 

and 24.0 per cent, who applied farm yard manure on wheat and sugarcane crops 

respectively. 

Table 10.10. Area Treated and Proportion of the Sample Farmers Applying 

Farm Yard Manure for Major Crops. 

(Per cent) 

Siib-system Wheatl Sugarcane Rice 

Ajjowal 17.5 9.3 13.8 
(-2.3) (30.8) (19.2) 

Chot H.2 6.8 
(36.0) (2-1.0) (85.0) 

Overall 13.9 81.1 13.8 
(3).2) (27.5) (9.8) 

Note : Figures in parentheses indicate proportion of farmers using farm yard manure. 

10.7.5. U:se Level of Farm Yard Manre 

1lie use level of farl yard manure affect the use of clhemical 

fertilizer. Its use wilh appropriate irrigations restls in beler sland of plants and increase 

in crop yield. The data presented in lable 10.11 reveals that the average dose of farm 
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yard manure applied by the sample farmers was 605 (10 kgs.) 873 (40 kgs) and 952 (40 

kgs) per hectare on area trealecI basis in as, of vheat, sugarcane and rice crops 

respectively, while it was 124 (,to kgs), 189 (.10 Ikgs.) anid 198 (,10 kgs.) per hectare on 

cropped area basis for wheal, sugarcalie and rice crops respectively. 

Table 10.11. Farm Yard Manure Applied to Major Crops on Sample Farms. 

(I0 Kgs/l tvahed I leclare) 

Drainage Wheat Sligarcr ie. Rice 

Sub-system I 

Ajjowal 686 825 952 
(154) (18) (268) 

Chnt .190 926 
(80) (1 ()) 

Overall (105 873 952 
(12-1 (180) (198) 

Note : Figures in parentlieses are fIm i yar1(mantire in '10 kgs er cropped heclare. 

10.7.6 Chemical Fertili7er use. 

Ilie use of chemoical fetlilier Ilelps in mainilaiiing soil fertility and 

al)propriate growlh of crop plants. M ro'ver p)hosphatic component of ferlili7er results in 

increase in crop yield. Its use gives indication regarliilg aiwarenc'ss of Ilie farmers with 

respect to its benefits for crop husbandry. Ilie dale given in lable 10.12 shows that 89.0 

per cent, 92.5 per cent and 97.4 pr cenrt of the area of wheal, sugacane and rice crop 

respeclively was Irealed with chemical frt iliier by lte sample)l farmers. lie proportion of 

crop area receiving chlemical fettili/er Irraliticl astlhse lowesl (75.1 per ,cent)for wheat 

crop on Cho[ drain, while suchI area was tih highest (00.()0 per cent) in case of rice crop 

on Ajjowal drain. 
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On overall basis lhe p oportion of 11w sample farmors who applied chemical 

fertilizer to wheal, sugarcane and rice crop w;is 90.2 pvr cent 70.6 per cent and 37.3 per 

cent respectively. On Chot drain only '12.0 per cent of the sample farmers applied 

chemical ferlilizer to rice crop. On Ajjowal drain, the proportion of the sample farmers 

who applied chemical fertilizer to rice crop was also the owest (61.5 per cent) relative 

other major crops. 

Table 10.12 : Proportion of Area Under Major Crops Treated by Chemical 

Fertili7er on Sample Farms 

(Per cmi) 

Drainiage IRr
DriaeWheatl St'garcanle Rice 

Sub-syslem 

Ajjowal Q8.2 98,0 100 
(06.2) (80.8) (61.5) 

Chot 75.3 82.9 90.0 
(8.1.0) (60.0) (12.0) 

Overall 89.0 92.5 97.4 
(90.2) (70.6) (37.3) 

Note : Figures in parentheses are the Proportion of farmers a)plying fertilizer. 

10.7.7. Chemical Fertilizer Dose 

[he reqiired dose of fertilizer differs form crop Io crop alld field to field 

depending upon nalure of soil. The data given in lahle 10.13 indicates that the average 

(lose of ferlilizer per treatel lieclare applie(l by Ihe sample farmers to wheal, stigarcane 

and rice crop was 126.5, 191.9 and 1,04.4() ulrients Kgs. respectively; whereas such close 

per cropped heclare was 112.7, '177.0 and 101.7 nutrient, Kgs in case of wheat, sugarcane 

and rice crop respectively. 



Figure 10.8: Level of Inputs on Sample Farms 
at Drainage Sub-system [Wheat Crop ] 
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Figure 10.9: Level of Inputs on Sample Farms 
at Drainage Sub-system [ Rice Crop] 
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Figure 10.10 : Level of Inputs on Sample Farms 
at Drainage Sub-system [Sugarcane Crop] 
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The data in this table also shows that 9.8 per cent '11.8 per cent and 23.5 per 

cent of the sample farmers applied reconmended dose of chemical fertilizer to 

wheat,sugarcane and rice crop respectively. Ile graphic view of level of farm inputs is 

presented in rigures 10.T to 10.10. 

Table 10.13 : Chemical Fertilizer Applied to Major Crops by the Sample 

Farmers. 

(Nurients inKgs) I leclare 

Drainage Wheat 1:garcanr Rice 

Subsystem 

Ppr Treated I Per cropped P I a'ted I Per cropped Per I reate I 'er cropped 

109.6 107.6 200.7 195.7 108.2 108.2 
Ajjowal (3.8) (151) (38.5) 

159.8 1201. 171]- 1-.18 92.5 83.3 

(16.0) - (8.0) (8.0) 

126.5 112.7 1) ).9 177.0 10-1.4 101.7Overall 
(9.8) -(11.8) 	 (23.5) -

Note : 	 Figures in parentheses inticate the proporlion of sample farmers applying 

recommended level of ferlilizer nutrients. 

10.7.8. 	 Fertilizer Mix Ratio 

The elementary component of crop growing bio-chemical technology, 

which helps in plant growth, flowering and fruitls of crop is chemical fertilizer. I lowever, 

an appropriate ratio of N.P. fertilizer may yield relatively better results rather than blind 

use of this input of paramount importance. Ihe general recom'omendation in this context 

is 2.0 :1 of N :P. The dala given in fahle 10.14 shows that the axerage ratio of N & P 
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applied by the sample farmers was 2.5.1.0, 2.9 : 1.0 and 4.2 : 1.0 for wheat, sugarcane 

and rice crop respectively. 

The average ration of N and P ntutrivnts of (ertili/er applied by [he sample farmers 

on Ajjowal drain was 2.6:1.0 for wheat, 2.8:1.0 for sugarcrane and 4.6:1.0 for rice crmp; 

while such ratio of N&P nLutrienlts on Chot drain was 2.4:1.0, 3.3:1.0 and 2.5:1 in case of 

wheat, sugarcane and rice crop resp)ectively. 

Table 10.14 : N. P. Ratio of Fertilizer Applied to Major Crops oil Sample Farms. 

Drainage Wheat I Sugarcane Rice 
Subsystem 

N : PN : I) N : P 

Ajjowal 2.6 : 1.0 2.8 : 1.0 4.6 : 1.0 

Chot 2.4 : 1.0 3.3 : 1.0 2.5 : 1.0 

Overall 2.5 : 1.0 2.9 : 1.0 4.2 : 1.0 
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10.7.9. Use of Weedkicdes 

"Dab* " was the oldiest method used by Ile farmers to eradicate weeds from

crops. Bul an extra irrigation was a requirenent for praclical adoption of this method. 

Moreover hoeing and manual weedings were also practices which had been 

carried out to pull out weeds frorm crop fields. Witli introLic(iorn of bio-chemical crop 

production teclinolgy, chemical use has lbeen introduced to eradicale weeds from crop 

field. The data presented in lable 10.i5 reveals lhal 1.9 per 'entl of wheat area and 24.0 

per cent of sugarcane area was l)rought ind(,r trealment of weedicides,wlhereas 6.5 per 

cent and 8.3 per cent of wheat and sugarcane growers respectively applied weedicides. 

However none of the sample farmers applied weedicides to rice crop. 

On Ajjowal drain, 4.6 pm- (ent and 37.5 per cent of wheal and sugarcane area 

respectively was treated by ,,eedicides. Whereas on Chot drain, 5.5 por cent of wheal 

area was covered by weedicides treatntvhi. 

The proportion of the sample fairmeNrs Who treated V.lheat and stLgarcane crop by 

weedicides was 4.0 per cent and I14.3 per cent respeclively on Ajjowal drain. On Chot 

drain 9.5 per cent of the sample farmers applied \veedicides to wheat crop only. 

* Dab is a tillage practice used before sowing the crop after 

"rauni" to eradicate weeds. 
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Table 10.15 : Area Treated hy Weedicides for Major Crops on Sample 

Farms. 

(Per cent) 

I~aiag:wh o'llS [a (: 1 	 Rice 

Sub-system 	 R 

Ailowal 	 4.6 37.5 
(.I.ol 	 1-1.3)-

Chot 	 5.5 
(0.*5) 

Overall 	 .1.9 2-1.0 
(6'.5) 	 (8.3) 

Note : 	 Figures in parentheses indicate Ihelpronporlion of 

sample farmers applying weedicidlos. 

10.7.10 Plait Protection Coverage 

The use ot esti(:ides/inserliciles Ic1save the llanlts of virious crops from 

external and internal pesi/insect allack has bec' l1 ilniveral. I lwove, its use clepends 

Ul1Oll the level of pest infestation ill c-rop riId. 

The date presented in liable 10.16( shows that 32.A per cent of the sugarcane 

crop area and 7.8 per cent of rice crol area w;s Irealol lby pesti(idles. The area Ireated 

by pesticides was 21.3 per e(nl and 52.'1 pei -,nl of sutaircane crop in case of Ajjowal 

and Chol drain iespectively. In (as of v(e croj) 30.0 p( r cent of Ihis crop area was 

l)rouglllt Under coverage of this practice cnly on Cliho drain. 

The proportion of the sample fariwers who adopted prlaclice of pesticide use was 

22.2 per cent in case of stIarcale crop and 5.3 l}' cenl in case of rice crop. Such 

proportion of the sample farmers who usd lpciiles was I(9.0 per cel and 26.7 per 

cent for sulgarcanc! crop oln Ajjowal aid ol (ihr ioain iclspe(,(ively, while( in case of rice crop 
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about one third of the sample farmers treated this crop with pesticides on Chot drain 

only. None of the sample fiarmers applied peslicides / insecticides Iorice crop on Ajjowal 

drain and for wheal crop on holh of Ili dr;ains. 

Table 10.16: Proporlion of Area Treatedl by Pesticides for Major crops 

on Sample Farms. 

(Per cenl) 

Drainage Wheal Sugarcane Rice 

Sub-system 

Ajowal 21.3 
(19.0)) 

Chol 52.3 30.0 
(26.7 (33.3) 

Overall 32.-I 7.8 
(22.2) (5.3) 

Note Figures inParentheses are the proporti(o of sample farmers using pesticides. 

10.7.11 Farm Labour 

IhUman resource use becomes essential to tilili7e the physical resources in 

production process at farm level. the human resources utilized at farm level can be 

classified as family labour, permanent hired labour and castal hired labour. 

1he data presented in table 10.17 indic;tes that total labour used at farm was 

383.8 man-days per farm and '109.7 man dlays per (:ullivahel hiecare. 1he share of family 

labour in total labour ulili7ed at farm was 73.2 per cent, whereas permanent hired labour 

share is 22.9 per cent as Casual hied labou1r was engaged only at various peak stages of 

the crops, and its was the lowest, i.e. 3.8 per cent of Ihe total labour. 
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Table 10.17 Labour Use at Farm level on Sample Farms
 

Drainage ,lrotal
[';,III labl~t 

I3 ak tiip f uarm I,'lmur 

Sub syslem I Jiliued I amily I'vet i 1i l Casual 
{rnan-rays/rarin ) I ahbout I lieo I ldtti I Iitetl I abour 

)7 3.0Allowal .6q.8 .).5 
(117.5) 

Chot 29-1.3 12.5 15.3 
(101.5) 

Overall 83.8 ' 2:.9 3.8 
(109.7) 

Note: Figures in Parentheses are the fm ll r per cullivalf'd lieclare.ithomtlIili/('( 

rhe total labour use on Ajowal drain \was ,11W3).8 and I 17.5 man (lays per farm and 

per cu:tivaled hedcare hasis respeclively whereas it was 2')/.3 and t10 .5 man (lays on per 

farm and per cultivated e basis drain.liare sple tiv'(ly oin Cho 

The laboul uSC was relatively less noin Ciht drain at farm level which may be 

attributable to relatively more elfec of por soil drain on farm enterprise in (his area. 
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10.7.12 Irrigalion Water Application 

The choice of technique in crop production may involve soveral 

alternatives thal must be considered simullaneously. lhere are frequently strong 

complementaries between the varinus elements of inpul package. Irrigation is the prmary 

element of this technological package having general complementarily with all farm 

inputs. This provides a suitable environment in soil from seed germination stage to 

maturity of the crop. 

The data summarized in Table 10.17-A reveals that on overall basis, the average 

number of irrigations applied per hectare in case of vheal, silgarcane and rice crop was 

2.4, 6.0 and 8.4 respectively. 

In case of Ajjowal drain, the average number of irrigation used per heclare was 2.8 

for wheal, 6.9 for sugarcane and 8.7 for rice, while corresponding nurnber of irrigations 

were 1.7, 4.2 and 7.5 respectively on sample farms localed at Chol drain. 

Table 	10.17-A: Average Number of Irrigations Applied for Major Crops 

on Sample Farms at. Drain Sub systemn 

_ __ '(Nos./Acre) 

Drainage Wheat 	 SIgarcal.: Rice 

Sub system 

Ajjowal 	 2.8 6.9 8.7 

(50.0) 	 (11.9) (11.5) 

.1.2 	 7.5Chol 	 1.7 

(28.0) 	 (.1.()) (8.0) 

6.0 	 8.-IOverall 2.-I 

39.2 	 (7.m) (9.8) 
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The dala inlthis table also shows I11at on overall )asis 39.2 per cent, 7.8 per cent 

and 9.8 per cent farmers applied recommended rumher of irrigations Iowheat, sugarcane 

and rice crop respectively. 

On the wohole, th average hechtie-iii( hes of irrigation water applied per hectare 

was 8.2 to wheat, '15.9 to sugarcane and 26.2 to rice on sample farms located at drain 

sulsystem. On sample farms at Ajjowal drain, such figiires of hectare-inches irrigation 

were 9.4, 21.7 and 27.0 for wheat, sutgar ane and ric, respectively. Ihe average hectare

inches of irrigation water estimated to be 0.2 for wheal, 13.6 for sugarcane and 23.5 for 

rice on sample farms at Chol (train (I able '10. 17-1). 

Table 10.17-B: Average Acre-Inches of Irrigation Water 
Applied to Major Crops on Sample Farms at 
Drainage Sub syslem 

(Ileclare-lnches) 

Drainage Wheal Sugal cane Rice 

Suhsyslen) 

Aijowal 9.,I 21.7 27.0 

Chol 6.2 11.6 23.5 

Overall 8.2 15.9 26.2 

a) Share of Private Ttibewell Water in Total Irrigations 

The dala regarding the share of private Ilal)oell waler in total numbrer of irrigations 

applied to major crops Ihas been p(geIlt H in lale 10.17-C. lhe data in this table 

indicales that on the whole (train suh-syslem, the share of Itbewell waler in total number 

of irrigations applied per heclare in cai, nf wl ,,a I, sugarcan ,an I rice was 31.3 per cent, 
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34.2 per cent and 45.5 per cent respectively on sample farms. Such share was worked 

out 29.3 per cent for wheal, 20.2 per uent for stugarcane and 36.7 per cent for rice crops 

on sample farms at Ajiowal drain. In case of Chlt drain, the tul)ewell water contribution in 

total irrigation was 43.9 per cent, 66.0 per -ent and 8 1.8 per cent for wheal, sugarcane 

and rice crop respectively. 

Table 10.17-C: 	 Share of Private Tuhewells Water in Total 
Irrigations on Sample Farms at Drainage 
Su -system 

(per cent) 

Drainage Wheal StIgalf-.ii 	 Rice 

Sub-systemn 

Ajjowal 	 29.3 20.2 36.7 

Cholt 	 43.9 66.0 R1.8 

Overall 	 3-1.3 3.1.2 .19.5 

10.8 Crop OuLtut, Farm Receipts and Household Income 

10.8.1 Yields of Major Crops 

lihe yields of crops vary not only from village to village but 

also from farmer to farmer within a village. Iven a progressive farmers des not obtain a 

similar yield from different fields under a crop. Input use lowl associalerl wilh soil fertility 

and management 	 level delernlines the yield of varioIS crops. Ilie dala presented in Table 

10.18 reveals lhal 	 the average yield pr hir(are of whealt, silg,,arcane and rice crop was 

46.3 (40 Kgs), 674.4 (40 Kgs) and 51.2 (ifo Kgs) respeclively. lihe average yield of rice 

obtained by the sample farmers was higher i.e. '101.6 (40 Kgs) per lectare on Chot drain, 

while it was 48.8 (40 Kgs) on Ajjowal drain. In case of wheat crop the average yield per 

http:StIgalf-.ii
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lectare obtained l)y the samlple farmers was about similar i.e. 46.1 and ,16.5 (40 Kgs) on 

Ajjowal and Chol drain respectively. 

The average yield of sugarcane was 761.4 40 Kgs. i-!r hectare on Ajjowal drain and 

508.4 (40 Kgs) per hectare on Chot drain (I iglme0.1 I). 

Tahle 10.18: Average Yields of Major Crops on Sample [arms 

0.0 Kjs-/l lectare) 

Drainage W\lal Si giarrane Rice
 

Sub-syslein
 

Ajinwal 46.1 76.1.4 .1f,.13 

CI lot .165 501.-I 53.4 

Overall .16.3 r -I. 62.2 

10.8.2 Farm Receipts 

Grnss farm recipl s of farni hl)otlseholds inciludes receipls from crop 

livestock, sharing or rentulig, oill of farmii land, lliril, (fLit of farm1i machinery and other 

soirces. -Ilie (lala given in l 1.I ) slows lli l lhe ;,,rage gross farm receipt per fari 

was Rs. 45366, whlle it was IRS. )ll (PV e basis.HOW, oil (lilti\'altd lhednI 

Ilie share of crop sector and Ii\,(-stI< pi(,rpirl)ris(, in total gross farm receipts was 

46.2 percent and 11.1 percent ro, pc'liv 'ly. Si li shnre of income flori area rented 

out/slhiied (jilt farm land and rented l1 fniI ii'iniiniery was I0.2 per cent aind 1.3 per 

cenl respecl ively. It I rIlatively higler slane o liv,,loc;k enl'ilpnise in gross farm receipls 

might be allrilbutalle to low crop produ.ct in mbecal.se of wa I rlogging and crop dalmage 

(lt10 to s IIIc lby till dergro unl ( li year. ComposilionIni.ge wawi r1 , \'I riot s paris ojf I I' 

of gross farm receip , mnay be revimvel in I igtires I0.1 2 lo 10. II. 

http:becal.se
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Figure io.iiYield of Major Crops on Sample Farms 
by Drains 
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Table 10.19: Gross Farm Receipts on Sample Farms. 

Gross Prnpniri(oial sharv of faimi ;u-livifiis inIairn Income 
Drainage Farm 
Sulh-syslern Income Crops Iivrosi-k Arwa RI'iiiidl RenieInmi 01her 

(Rs./Farm) ell/Shard larIl 
Ni'a lhiiie, y 

Ajjonval 5.182 1 13.1 .. 1 2.250.,4 -Im 

(1377-4) 

Chol 35531 39.3 37.11 20.0 2.6 0.3 

(120f7,1) 

Overall ,519166 -16.2 -11.1 10.2 1.3 1.2 
(13069) 

Note: Figures in IParen'lheses indicate gross fatn income per cullivaled heclae. 

10.8.3 Cost Struciure at Farm level 

Cost strtint l'10 hi isin'ss comlprise'S irnitil-I cosIs.of farm each ('0sis and 

Cash costs inulLide IhSi expeiclil ir(, i intrrW oni spd, fertilizer, plant pioteclion 

measures wvages pai t n hii(ed lalhoti, nmainlr,,nance of liveslock, land revenue, 

water rales, Iraclor and ti lbrvell opera li,,,g( osI and 01t hr misc:ella(IotLSeXIpenSeS 

such as hiring of rarlor lhrsliei aid pIltiS( Of Itil),\v0ll \vatr. the inIputecl 

cosl items includle wages of faiitly and inlrest on animals,al otir, (lepir-ciation I 

sheds, impletients and n;ia-hineiy, value tit farm yard m;anure prodceld,-l at Ihe 

farm and retial value of own,land. lIhe dala plresllerd in ahle 0.20 indicales Iat 

Ihe average costs per farm and per ctullival heclare was R. ,12571 amd Iads. 12164 

reslpectively. [he average cost per farm and per cultiate ber'are was Rs. 52383 
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Figure 10.12 Composition of Farm Income on Sample Farms 
at Ajjowal Drain 
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Figure 10.13 Composition of Farm Income on Sample Farms 
-it Chot D~rain 
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Figure lo.11i Composition of Farm Income on Sample Farms 
at Drainage Subsystem 
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Figure 10.15 : Crop Income on Sample Farms 
at Drainage Sub-system 
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and Rs. 13096 onl Ajjowal drain, while it was Rls. 32373 and 11163 on Ihe basis of 

per farm and per cultivated hectare respeclively oil Chot drain. 

ilie cash cost incurred by the sample farmers on farm btusiness was 45.5 

per cent of the tolal fariii cost. While ithe impuled cost was 55.0 percent. 

the cash cost on sample farm of Ajjinwal drain was 46.7 per cent of total 

farm cost. Where as such cost on Chol drain was 42.2 per cent of the total farm 

cost. 

Table 10.20: Composition Farm Cost on Sample Farms 

(Rupees) 

Drainage Farm Cosl Strar of (asll and 
Sub system Iniilpiihd c.I s ill ralITI COSI 

(PemWn) 

Per I'ei Cullival- Cash 1 I111)ledere t 
Farin d I leclarv Cosis Costs 

Ajjowal 52383 11(46( -16.7 53.3 

Ch(,l 32373 I 1163 -12.2 57.8 

55.0Overall 4257-1 12 16-I .15.0 

On tihe whole drainage silt) system in lie total cash cost per farm, the share 

of livestock feeding, hired lalboLir an d feriili/er was 40.9 per cent, 17.0 per crilt and 

14.1 per cent respectively. AmongstI lhe vash costs, livestock feeding, hired labour 

and fertilizer are important on sample, fairms at bolh the Ajjowal and Chol drains as 
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cnllectively Ihey account for 74.'? I , i e (G.I Pr cent rspectively ( able 

10.21). 

The data regarding lie hreakup of implited cost has enuncialed in Table 

10.22 shows that on overall basis, in the Iotal imputed costs, the share of rented 

value of land, family lalt our and interest & depreciation oni farm machinery, 

implements and livestock was 19.9 per ront, 32.8 per cnit and 17.3 per cent 

respectively on sampIe farms locatuedl at drains sIlh systems. 
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Table 10.21: Breakup of Cash Cost on Sample Farms 

Nature of 

Cash cost Ajjomval 

Cash Cost 2,1463 

Seed 10.7 

Fertilizer 1-1.4 

Farm yard Manure 3.') 

Plant Protection 1.I 

(Weedicidls/ 

Insec licides) 

Irrigation 3.6 

-\,aler Rates 1.3 

-rh(well waler 0.0 

I'lichase 

Fuel 2.3 

Tractor I lirii g 3.2 

1liied tabour 17.2 

lives lock 42.6 

Feeding 

lOrainag 

Chol 

13(61 

1-1.-1 

13.7 

3.3 

1.,I 

5.2 

1.1 

0.0 

-1.1 

-1.4 

16.6 


35.8l 


(Per cent) 

SIilh-ystem 

O),iall 

58')18 

i 1.9 

1.1.1 

3.7 

1. 

-1.1 

1.2 

0.0 

2.9 

3.6 

17.0 

-10.9 
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10.16Figure Cash Costs on Sample Farms 
at Drainage Subsystem 
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Table "10:22:Breakupof Imputed Cost on Sample Farms Located at Various 
Dra ins 

(Percenil) 

Drainage hlnlpuled Iand lamily ilelesl & D'preciaien oni 
Sill Cost R( I1ah111 ,liim1'11Macuim-l y Ii nlereills 

System Rs/Farm 1ud lhivso ck 

Ajjowal 279-16 20.1 30.3 -1).6 

Chnt 18705 19.6 36.6 -13.7 

()\,c all 23-116 19.9 12.1 -17.3 

10.8.,4 Measures of Farm Performance andl Ilotsehold Well-Being 

10.8.,I.1 Net Cash Income 

Net cash income is defined as le difference between total 

farm receipts and total cash costs and indicates the cash operating position of the 

farmers. The dala presented in Ifable 10.23 indicates lhat lie average net cash 

income of tihe sample farm was lPs. 26208 per farm and Rs. 7488 per cullivated 

hectare. Ihe average net cash income per farm and per cultivated hectlare was Rs. 

30384 and Rs. 7596 respectively on Ajjowal drain. Stich income was Rs. 21866 per 

farm and Rs. 7540 per cullti\aed hectare on Chot drain. 

10.8.4.2 Net Farm Iicome 

Net farm is defined as Ihe, difference between total farm 

receiplt and total cosls (cash + impiled). the dala given in Table '10.23 indicates 

that nlet fami1 income was Rs. 2792 per f and Rs. 789 per heclare. 

lhe not farm income per farm of the sample farmers was Rs. 2438 and Rs. 

3161 on the Ajjowal and Chol drain respec'lively. 
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Table 10.23: Net Cash and Net Farnl Income of Sample Farmers 
(Rupvc,;) 

Drainiage 
Ne Cash hir'ciir NvI larm Ico(me 

Sub Per Per Per Ier 
System Fa( C llivait rarin Ci illivated 

I Slysa:a Iiclare 

Ajjowal 30381 7596 2,138 697 

Chot 21866 75.10 3161 10910 

Overal 26208 7-188 2792 798 

10.8.4.3 Net Cash I-IoseholMl Ircolne 

Net cash I1oc sellolc ino')rnie is (hfin,(I as IIh difference 

between Il(, sum of Ilotal falrl rme",ilplgS Id ionn-farm il )fl(" received by Ihe farm 

houslhold e,mlers and lolal cash cosl. Ilie (;lla pmseiI(l(I in lable 10.2' rev'ea:ls 

Ihal Iole average cash Iio(ose, 1) was 3,1(0;3. (.;uch onirno0u0iur Rs. income Ajjo\wal 

drain was Rs. 41,157 and oin Clint drain Rs. '2Tih73. 

The cash l ,,ll(I inicome per calai;1 was Rs. 4258 on drain 

StlI)-SyShIm. Ihis income was Rs. 1P2*1in case of Aijowal and R's. 35(1 in case of 

(l ol drain. 

10.8.,1.4, Net Farm Household Income 

Nel farm hnuis(,cohol income is (efinced as IIi' difference 

between Ihe slim of totiIal farm recipls andl ion-farll income, received by the 

household menhllers aml I hll c;1,I(osts pIh is -eill of IanI and (Ieproiatioln 
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interest on farm assets. This income measure hrows some light oil bolh Ihe farm 

and non-farm activities. 

The dala presenled in Iabl, 10.2,1 shows that the average net farm 

household income was Rs. '10640. It was Rs. 31510 and Rs. 7668 on Ajjowal and 

Chot drain respectively. The net farm household income per capita was Rs. 1331, 

Rs. '1571 and Rs. 1036 for overall drains, Ajjowal and Chol drain respectively. 

Table 10.24: Average Cash Household and Net Farm Household 
Income on Sample Farms 

(Riupees) 

Drainage Non-laim Nel Cash Net larm 
Income Per I loushllrt I-lo timhld 

Sub System I Ioisehold Inicoim Iicnl( 

Ajowal 11073 	 -11-157 13510 

(41121) 	 (197 1) 

chml 4508 	 .'r1373 7668 

(356-1) 	 (1036) 

Overall 7851 	 3-1063 10616 
(12581) (1331) 

Note: Figure in parentheses are the per capilIa informa tio 

10.8.5 Income Distribution Pallern 

SuIvey results regarding th distrilbution patlern into qcuitliles and deciles in 

case of cash incomer.Of farm hou1sehold has presenled in Tahle "10.25. A perstual of 

dala in this ta)le shows thal at drain sithlsys m, ,10 per cent of the sample 

farmers with lowN'egt cash incoi, oblaiied only 17.8 per cenl whereas the 
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proportion of cash income was 51.6 per ceiI in case of 161) 20 per cent of the 

sample farmers (Figure 10.17). 

dibsiiHuliol lie samp1lle 

as also indicated by Gini-Coefficient (0.,1.3). Details of calculation are given in 

Annexire in. 1, lI grapiic prese'ri ation in termns of I orn/ curve may ie seen in 

Figure '10.18. 

This indicales inequia lily in c'lI income u of farmers 

10.9 	 Poor Soil Drainage and its Effects 

iI this section of the si(ly the, effcts of po) drainage are discussed. I hese 

effects are examined uider tI foillo\ving I)arameers. 
-xtent of Suhmlergene Of I -irm Area by Groind\va IerC(' 

Inundated Farm Area
 

Flooding effects oin:
 

Seasonal Crops
 

Cultural Practices
 

Waterldhle l)e)tl
 

Decrease in I-iMily IlboIr Use at anrm
 

- Decrease in Crop Yields
 

10.9.1 	Extent of Subnergence of Farm Area by Groundwater 

In walerlogged .rea, ol(me areas remnained inundated by 

groundwater IIroughout Ih' year or part (f Ift(, year and affect the crop cultivation 

as well as standing crops ilithe firwI. 

The data collected from the farmners to assess Ihe extent of effects of 

such sitliialion on fari area from iltII, farmv rs areP presnlIeI in l able I10.20. Ihe 
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Table: 10.26: Extent of Farm Area Affected by 
High Watertable Waterlogging. 

A.ailriae t itla,11 AAIIi A nhi i l 1,N I li.u 

\tihfslth[ ")iulII I' 1 1, \ .u. 

(,rmniigiul \v,ir lI i 1I-I .-

\V.ate Im 2 

rhiligh(1I 11,11 M "111nn 

_ _ _ _(al III Iti_ 

Y¢'al Mhm ih 

'I-

/h"1111 

7.'l 

,111nl 

7.t 

h11 h II 

hy high 

i 

JIIIl'( 

De%h 

(F vv0l 

_ 

A i jonwnal 

Ch.[ifll 

2.tt 

11It 

(3.'II 

.2(11 

21t.0 

310' 

( 

-12 (I 

0,.( -,.0) 

(.,1)12.5 

:t.11 

2. l 1 .AIl .1.1 .1 l) 

21..t 

I 
;I 

I6 

I 

I . I 

3 

I Ive~~l l 

1 .14 .111 

2 , ' 7,1.1) lt.,l h.. 0 2,11 221) UV ' )ll. 

1 .I, I 

;\' )Iu -:iptr,* 11n ar(,c lh1 (s I v ht(-;1 l1:. 1((l arocu,. 



Figure 10.17 Income Distribution Pattern 
at Drain Subsystem 
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Figure 10.18 The Lorenz Curve 
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data in this table indicates that 36.0 per cent of the farm area remained submerged 

with groundwater throughout the year, whereas 26.5 per cent remained 

sutomerged for parts of the year. -owever, 38.5 per cent was affected by high 

watertable depth but was not submerged by underground water. 

Out of the area which was found submerged for part of the year i.e. 

74.0 per cent was submerged for upto 2 months and 16 percent for three to four 

months. The area which was found submerged for five to six months, seven to 

night months and more than nine n'onihs was 6.0 per cent, 2.0 per cent and 2.0 

per cent respectively of such area. 

The farm area which remained submerged with by groundwater 

throughout the year was 52.0 per cent and 20.0 per cent in Ajjowal and Chot drain 

respectively. 

Farm area which was affected by high watertable depth and was not 

submerged was 28.0 per cent in Ajjowal drain and 56.0 per cent in Chot drain. 

The average watertable depth as reported by the farmers or, various 

farm locations was 13.4 feet whereas it was 13.1 feet on Ajjowal drain and 13.6 

feet on Chot drain. The watertable depth on bank of the drain was 3.0 feet (Table 

10.6 and 10.7). The indicates that the watertable depth increased with the increase 

in distance of farm location from the drain and thus reduces its effect on soil of 

farms which were away from the drain (Figure 10.17 to 10.20). 

10.9.2 Waterlogging Effects on Farm Land and Farm Labour Use 

As described earlier, during some parts of the year grouindwater 

starts flowing on surface of farm land and it results in submergence of cultivated 

area. Consequently, such area can not be brought Under crop cullivation. Fhe data 

presented in Table 10.27 indicates that the cullivated arc-, dccreased by 29.0 per 

cent because of submergence by groundwater as reported by the sample farmers. 
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iFigure 10.21 Farm Area Affected :by Hig KWatera ef 
Waterlogging at Drainage Subsysteml":.::-. 
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Figure 10.22 Watertable Depth at Drainage Subsystem
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The decrease in cultivated amea because Of underground water flow as reported by 

the sample farmers was 27.5 per cen on Ajjowal drain and 30.4 per cent on lhat 

drain. 

The proportion of the sample farmers, whose cullivated area 

decreased because of submergence by under ground water was 74.0 per cent. It 

was 80.0 per cent on Ajjowal drain and 68.0 per cent on Chot drain. 

Family labour use at farm level 'oulld decrease because of decrease 

in cultivated area. Such decrease in use of farm labour was 7.7 per cent. The 

decrease in labour use at farm level was 6.6 per cenl on Ajjowal drain and 8.8 per 

cent on Chot drain. 
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Table 10.27: Pro)ortion of Cultivated Area and Framily tabour 

on Farm Activities Decreased during Water-logging/under 
High Watertable on Sample Farm at SelectLd Drains 

(Per cent) 

Drainage CItialeir Iamily Iabour
 

Sill system Area on Farm
 

Ajjowal 	 27.5 6.6 

(80.0) 	 (24.0) 

Cho 30.-4 	 8.8 

(69.0) 	 (16.0) 

Ovlall 	 "9.0 7.7
 
(7-1.0', (20.))
 

Note:- Figures in parenlheses indicate the proportion of farmers reported response. 

Tihe proportion of lhe sample farmers reporting decrease in use of 

family labour at farm because of vaterlogging problems was 20(.0 per cent. The 

proportion of the sailple farmers whose labour became surplus oil farm uinder 

waterlogging prohlem was 2,4.0 per cent oil Ajjowal drain and 16.0 per cent oil 

Chot drain. 

10.9.3 Flooding 	Effects on Seasonal Crops 

The 	surface drains are constructed primarily to cater for saline or 

of banks andstorm waler disposal. I lowever, Ohe pro)lem of weeds, sloughing 

silting up the brd have become common fealures. Lhus, choking the drain, 

and over lopping of banks which inundate iheconsequenlly, results in breaches 

standing crops. The sample farmers provided information regarding flooding effect 
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Table 10.28: Proportion of Sample Farmer Reported the Drain/Flooding 
Affect the Rabi & Kharif Crops at Various Stage. 

Rahi Kharif 

Or ainage Sowing Standing i Iaf[.1ily Mid Fir Nri. Swillg 1 .11 IV N tint II, Fi11.11 No. 
Stage/ Stage / Crop StP,,e Stt.,ge ,t,,g.t St.ae An ,vA,,,i Stage 


Stiitsystcn Tlie I im j Stage Ittii Rusl. .g .is.
 

Ajlowal 32.0 12.0 -- 20.0 8.0 28.0 4.0 8.0 24.0 20.0 4.1.0 

Chol 16.0 12.0 4.0 20.0 1(.0 32.0 -.0 12.0 12.(0 12.0 6(.00 

Overall 24.0 12.0 2.0 20.0 12.0 30.0 -1.0 10.0 18 .0 16.0 52.0 
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at1 vatiouis stages of crops and the samute is p1se'nted in l;ahl,' 10.28 1Ihe dala in 

Table '10.28 indicates that 70.0 per cent anl I8.0 percent of the sample farmers 

provided response in this context foi Rahi and Kharif crops respectively. Out of 

them reported tesponse in case of l<arif crops. From lih, sam e farmers who 

provided respnnse for Rabi crops 24.0 per cent and 20.0 per cent reported effects 

of flood at sowing and middle stage respectively. Whereas an equal proportion i.e. 

12.0 per cent of the farmees reported such adverse effcl of drain on crop at early 

stage as well as final stage of Rahi Crops. Ile proportion of the farmers who 

provided response in this conlext for Kbarif Crops \was the highest i.e. *18.0 per 

cent at middle slage followvrl by final slage (I 6.0 vlr cenl). 

Drain-\vise effec1s as reporterl by tlhw samplle farmers was higher at 

sowing slage in Rabi season on Ajjow\al drain, whereas such ,ffecl on final stage of 

the crop was reported in this season by relatively higher proportion of the 

responding farmers at Chot drain. An equal proportion of the sample farmers 

though nominal i.e. 4.0 per cent reporld flooding offect on Klharif crop at sowing 

stage at htolh lle drains. I lovever, stuch effects on nidlle and final stage of kharif 

crops were reporled by a relalively higher proportio i.e. 24.0 per cent and 20 per 

cent of the sanple farmers resl)eclively on Ajjowal drain. By this it can be 

reportedconcludecl, lhat in certain areas of both tIhe drains Ilie sample farmers 

adverse effects of drain flooding on all stages of the crops inl holh the seasons; 

farm income of lhe sai IIl farmers.which 	ullimalely have adverse eff'ct on 

10.9.4 	 Draiii Effects oilCtltral Practices 

As mentioned above, the drain flooding, restills in siihmergence of 

crOl)s at variots slages i botllh the Rat i an lIKharif seasons ancl it b(comes difficult 

to con(luct cerlai culttural practices neessary for lialtI y sIand of the crop. he 

sturvey reveals that 78.0 per cenl of the samiple farmers reporled that they had 



Figurelo.23Poor Soil Drainage Effects at Different Stages of Crop Growth
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adverse effect of drain in carrying outl ciltiral praclires for various crops at 

required time. The proportion of stlh sample farmers was 88.0 per cent on Ajjoval 

drain and 68.0 per cent on Chot drain. 

10.9.5 Extet of Decrease ii Crop Yields 

Waterlogging deteriorates Ihe soil quality and the sails affect al the 

germination stage of crops as well as the growth of Iheiplants of the standing crop. 

Consequently, it restills in docrease in yicd. IlIe clai prespnted in lable 10.29 

shows that the average decrease in yield c,f whral, rice, sugarcano, jowar, bajra, 

maize, cotton and other crops, as reported by the sample farmers was 43.5 per 

cent 18.9 per cent 23.0 per cent, 47.0 per cent, 68.0 per cent, 79.0 per cent, 61.1 

per cent and 18.2 per cent respectively. I ho results have shown Ihal the dcecrease 

in yield was relatively lower i.e. -18.0 to 19.0 per ceol in ase of rice which requires 

excessive irrigation water and I0le VCgetable, which aie short duLraltion crops. Such 

decrease in yield was relatively less alko it) case of stigarcane crop, 'whicl was long 

rooted crop and has resistance against salts. Tihe dlecrease in crop yield reported by 

the sample farmers ol Ajjo,nl drain was relatively lower i.e. 19.0 per cenl, 19.,4 

per cent, and 28.4 per cent for rice, <uganrcan, ai I other vegetahles than rest of 

the crops. Ill case of Chol drain the lowest effect of deleriorahld soil qi iatily was 

reported in case of veget,,-ab: while in case of rice it war, ahotil similar to Ajjowal 

drain. 

The proportion of the sampl, farmeirs, who reported adverse effects 

of soil deterioration oil crop yield was (00 per ct, 60.0 per cot, 62.0 per cent, 

74.0 per cent, 88.0 per cent, 88.0 per cent, 66.0 per cont and 20.0 per cent in case 

of whrlat, rice, sugarcan e, jowar, hajra, niai,, cot ton and vegetahles respectively. 

The proportion of stuich sanmple farniers was tle lowest (8.0 per cent) 

in case of olhers (\'getables) cropo (onChol drain. Oin Ajim,,! drain, the proportion 
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Table 10.29. Exteit of Crops Yield Decreased as a Resull of 

Deterioratio of Soil Quality leported iy Sample rarmers. 

lirailage WIeal Rice Strgarcalne jawvar Ilajia Mair Collon Others 

Vegetable Grain OilSull-SyS tern 
& watrnelon 

73. 1 28.4Ajinwal .10.3 19.0 19.4 -10.6 79.2 82.2 

(q6.0) (61.0) (56.0) (68.0) (06.01 914)) (80.0) (32.0) 

Chnl 46.8 18.8 26.6 51.4 60.8 7.1.8 51.2 8.0 

(81.0) (96.n) (68.0) (8n1) (80.0) (MO.0) (52.0) (80.0) 

\'e 13.5 19.9 23.0 .t7.0 68.0 70J.0 61.1 18.2,all 

(00.) (60.0) (62.0) (7-1.0) (11.O) (81.) (66r.0) 20.0) 

Note: [igures inl It;tP l -'sres in(liuake the Poporliron of I lltreus indi(aled sticlh response. 
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of such farmers who reported decrease in yield becatse of soil qutalily effecl was 

also the lowest (32.0 per cent) iic:ase 01 ohers (vegolahles) as comparecl wit h rest 

of lhe crops laken into consideration inlhe sudly. 

10.9.6 Drain Effects oni Cuillivation Process 

Generally le cultivalion is affecled in drain area because of flow, of 

grotindwaler on strface or slorm waler of rain. [low oif ground alr on surface may 

remain constant through otl tlie year and may affecl crop ctllivalion adversely at 

farm level ill both Ihe Rahi and Kharif seasons. I to\,evei heavy raili at sowing stage 

may also inhibit crop cultivatiotn process. Ili clata presented in lable 10.27 

indlicatcs Ilhal 6.0 prr cenl of lie fam(,; rep )roi'd regtilar adverse effect of drain on 

farm land cullivalin; whereas 88.0 fler c'ni revportod that cutivllialion lroess oii 

farm land is affected only becatse of rainfall. I loweor, 4.0 por cent reporled other 

causes restricling cro) cullival loll. I primli(rtion of Olwi,sample farimers reporting 

regular effect of drain on cullivalion was lhe highesl i.e. '12.0 per cent on Chiol 

drain. This indicates that lhe situation of draiiwas relat\,ively worse in this area. 
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Table 10.30: Proportion of Sample Farmers Reporting
Drain Effecling the Cultivation Every Year. 

(per cent) 

Drainage Regular 	 mPIto OthelsPssonI't 

Rain Fall 

Ajiowal --	 92.0 

Cholt 12.0 	 11-I.0 8.0 

Overall 6.0 	 M.I -1.0 

10.10 	 Farmer's Perception of Actions Associa ted 
wih the Rehabilitation of Drain 

Farmers perceplion of actions associald wilh the rehabilitalion of drains 

have been assessed on the basis of expected changes in Ihe following parameters 

as reported by IIe farmers.
 

- Cropped Area
 

- Change ini Cropping Pattern
 

- Cllange in C01) Yields
 

- Income Generating Activilies
 

- Techlological hange in crop production pracdic:es
 

10.10.1 Extent of Increase in Crop Acreage 

As described earlier, drain I(boding and flow of groundwater 

on surface r'sulls in submergence of farm land during different parts of the 

cropping season. This affects crop culli,atin and the farmers were unable to 

Completely ulilize Iheir fatil land for crotp cultivation. 11he farmers reported, as 

obvious from the data preseneld inIat)lc 10.31, that an increase of 78.0 per cenl 
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in cropped area could be expected with rehabilitation of the drain. Such increase in 

crop acreage expected was 84.0 per cent on Ajjowal drain and 72.0 per cent on 

Chot drain. 

The data in this Table also reveals that 32.0 per cent of the sample 

farmers expected more than 40 per cent increase in crop acreage because of land 

reclamation after rehabilitalion of the drain. The proportion of the sample farmers 

who expected less than 30 per cent increase in crop acreage was 78.0 per cent. 

Thus itcan be conchided that a positive change can he expected in cropping 

intensity with rehabilitation of Ihe drain. ' lie proportion of Ihe sample farmers who 

expected increase of more than ,40per cent and less than 10 per cent in cop 

acreage was relatively higher i.e. 36.0 per cent and 40 per cent respectively on 

Chot drain than that of Ajjowal drain, where such )roportion of the farmers was 

28.0 per cent and 32.0 per cent respeclively. 

Table 10.31: Proportion of Farmers Anticipating
Increase in Cropped Acreage After Rehahliatovi of Drains. 

Increase Fxteni of Inrrease in cropped Acreage 
Drainage in cropped 

Stlb-sy-tern Acreage < 10 10,"20%M 2(!1030 0.:010- 10 .10% and 
(per cent) Above 

Ajjowal 84.0 32.0 2.1.0 16.0 -. 28.0 

chot 72.0 40.0 16.0 8.0 -- 36.0 

Overall 78.0 36.0 20.0 12.0 -- 32.0 
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10.10.2 Change in Cropping Pallern 

With rehal)ilitation of Ihe drains, the areas presently inundaled will 

be saved and waterlogged area will he reclaimed. Consequently, changes may 

emerge at farm level The farmers response regarrling proposed changes in 

cropping pattern, and growing of sonie valable crops are presentled in Table 10.32. 

The data in Table 10.32 reveals that 96.0 per cent of tile sample 

farmers expressed willingness to change cropping pattern after relabilitation of the 

drain. All the sample farmers on Ajjowal drain and 92.0 per cent of the sample 

farmers on Chot drain were willing to change cropping pattern. 

The sample farmers who showed willingness to cullivate cash crops, 

cereal crops and other crops on their farms were 92.0 per cent, 82.0 per cent and 

6.0 per cent respectively. The farmers who repCorted intention to grow cash crops, 

cereal crops and otheis was 96.0 per cent, 76.0 per cent anl 12.0 per cent on 

Ajjowal (drain, while 88.0 per cent of the sample farmers expressel willing grow 

cash crops and cereal crops on Chol drain. None of Ihe sampfle firimers were 

willing to grow other crops on Chol (lrail even after rehabilitation of the drain. 
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Table 10.32 Farmers Willingness for Changing the 
Cropping Pattern a'ter Rehabilitation of Drain. 

(per cent) 

Drainage farmers willingness I armimrs williignws, I , nIers willingns Otlhrs 

Sub-system for changing the for Sowing f(e Sowing 

cropping pallern rash clops cerea cl ps. 

Aljowal 100.0 96.0 76.(0 12.0 

Ch t 92.0 fi.0 8R.() -

Overall 96.0 92.0 R2.0 6.0 

10.10.3 Expected Effect of Drain Rehabililatim on Crop Yields 

As described earlier, Ilie farmers exlrssed willingness to make 

technological changes in producion process of crops. They remained inhibited by 

saline and storm water to conduct cerlain (ullural operalions required for healthy 

stand of crop and ulltimalely for improved yield. Wilh revhabilitalion of drain, they 

could cO(MltIct these cult1iral pr;arti(:s at Ireqticl stages of Ilhe crops. 

Consequently, they could expecl l)(,tevr r(,trn to inv(t ment on farm land in terms 

of increase in crop yield. lie farmers viewvs regarding expecte(d increase in tlhe 

context of changes of crops yields afler rehabililalion of lhe drain are classified as to 

'great extent' to some extent and not at all and presented inl 'ahle 10.33. 1he data 

in this Table shows that 60.0 percent of the sample farmers were expecting 

increase in yield of crops to 'great exlnl' whereas 22.0 1',r cent reported such 

increase in crop yield to 'some extent'. I lowever, 12.0 per cent of lhe:m were of 

the view that there woulld he no chang' in crop yield after rehabilitation of tlhe 

drain. The proporlion of the sample farIiers who had view of positive change in 

crop yield because of rehabilitalion of drain \as higher i.e. 92.0 per cent on Ajjowal 

drain while on Chot drain stuh rlopmrli on of the sample farmers was 84.0 per 
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cent. Such expectations associale( with rehal)ililalion work of the drain seem 

encouraging farm cumuntlily Witli res)eCt to firml buiness. Such responses of 

sample farners are highlighted in graph (I igLire 10.27). 

Table 11.33: Farmers ExpecLation for Increase in 

Crop Yields with Rehabilitalion of Drain. 

(Per cenl) 

Drainage Great Some Not
 
Sulb-sysem Fxlenlt al att
 

Ailowal 68.0 2.1.0 11.0 

Chol 6..0 20(. 16.0 

Overall 66.0 2' .0 12.0 

10.10.4 Expected Income Generaling Activities on Farms 

Rehabililatiol of lia. d rain can reduc extln of salinily and 

waterlogging an 1!ws imp-rove qItality of s(il. Consequenly, it increases farmers 

interest in farl aclivities and they may ry ili7 lnd Il for all possible farmIoIl fa 

enterprises to get llaximum benefits froi I it. the re.sponSS of Ihe sample farmers 

with respect to inilialion of vario .l flrin enterprises on farm land after 

rehabilitation of Ihe drain are present eI ii lable 1(0.3,4. Ilho infornalion given in 

this tal)le reveals that (4.0 per cenlt ()I' it saimple faiillers i,i l(derd to introduce 

farm forestry to increasqe firnil in(om(, aftrr reholl ililatiol of Ile drainl, while an 

equal proportion i.e. I.0 per (ent of Ihl Sample farmers h wedwillilgiless I) 

initiate fish farming and oilier activities on their farm for supplementing farm 
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the Rehabilitation of Drain 

T*1 

Aowal..k 

W0 

Chat ~_ 

Overall _ 

20 40 60 80 100 120 

[Per cent 

.;Increase crop Acreage Jhange Crop Pattern Increase Crop Yieid HlTechnc~ogical Change 

0 



-309

incoMe. Realization of stIch or the farmers can have ;Il'avoural)le impaC on their 

Socio-economic conditions. 

Table 10.34: Farmers Exeectalion for Initiation of Income 
Generating Activities with the Rehal)ilitation of Drain. 

(per cent) 

Incomne (GeneralingAc ivilivs 

O ('I,1CIs OlhelsDrainage fish ( csi I y 

Sub-sYsle [anilig 

Ajjowal 8.0 80.0 .... 4.0 

Chn --- -18.0 ... 1.0 

--- 4.006-1.)Overall -4.0 
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Annexure 2.1: Calculation of Sample Size of Respondnnt Farmers
 
on the Sample Watercourses in the Project Area
 

Distributary
 
Sh2
Sub-system Nh Sh Nh Sh2
 

Xillianwala 377 6.45 41.6025 15684.1425
 

Venoi 219 7.48 55.9504 12253.1376
 

11-L PakPattan 173 11.91 141.8481 24539.7213
 

N = 769 ENh Sh 2 = 52477.001.4 
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Annexure 2.2: Calculation of Sample Size of Canal Outlets/ 
Watercourses in the Project Area
 

Distributary 
Sh 2 Nh Sh 2
 

Sub-system Nh Sh 

136 0.387 0.1498 20.3728Killianwala 

125 0.429 0.1840 22.8160Venoi 

0.654 0.4277 41.4869
11-L PakPattan 96 

N = 357 ENh Sh 2 = 84.6757 
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Annexure 2.3. Treatment of Items Used in Data Processing and Analysis 

Family Labour Inpit 

In the present study, the opportunity cost of family labour was considered to be 

equal to the earning of permanent hired labour, i.e. the rate prevalent in the village for the 

permanent hired labour. This was clone on the assumption that a farnily labour unit can 

perfectly substitute for a permanent hired labour in an effective andi satisfactory manner. 

Therefore, a family adult unit can earn at least as permanent hired labourer is earning in 

the village. Th- following set of coefficients to convert labour input i.e. male and female 

into male adult equivalent (MAE) were used. 

Age (Years) Male (MAE) Female (MAE) 

10 to 15 0.50 0.37 
16-60 1.00 0.75 

Above 60 0.50 0.37 

Family labour input of one nale adult unit was considered 100 per cent if such 

unit worked for 300 (lays in the year and 8 hours daily. 

Permanent Hired Labour (PHL) 

Permanent hired labour cost was computed by taking into account the actual 

cash payment plus value of the fringe benefits/supplementary payments made to hired 

labour. 

Casual Hired Labour (CHL)
 

The total amount paid to the casual hired labour for farm work by the farmers
 



-313

was estimated and censidered as cost incurred on hiring services of casual labour. 

Seed 

The prices prevailing in the village at the s owing time were used for computing 

the cost of home produced seed of various crops grown on farms. Actual purchase price 

have been used in case of purchased seed. 

Fertilizer 

The value of ferlilizer applied by the farmers was determined at actual price paid 

by the farmer logether with the cost of transportation and applying of this input. 

Farm Yard Manure 

Home produced farm yard manure was valued at the prevailing village rate. 

Actual purchase price have been usec in case of purchased farm yard manure together 

with the cost of transportalion. 

Tractor Hiring 

lie tractor hiring in was valued on the basis of actual amount paid for it by the 

farmers. 

Tractor Operational Cost 

In case of traclor owners, the operational cost of a tractor was computed by 

estimating the fuel and lubricants cost, repair and maintenance cost, registration fee etc, 

and payment made to the tractor driver. The actual prices paid for these items 

constituted the operational cost of a tractor. 

Water Rate and Land Revenue
 

The actual amouint pain for such items by the farmers was taken.
 

Payments made to the Artisans 
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Payments made to the artisans for the repair of hand tools and implements in 

cash or kind were taken into account. 

Rent of Land 

Rental value of land was taken on the basis of the -rent prevailing ir.' villaqe 

for similar fzrm land. 

Inlerest and Depreciation of Tractor 

Interest charges were calculated at the rate of 12 per cent on present value of the 

tractor. Depreciation was calculated on the present value of the tractor by the following 

formula.
 

Present Value-Salvage Value
Expected Lif ' of.'the Tractor 

The salvage value was taken as the 10 per cent of the present value of tractor. 

The tractor insurance and registration was taken as the actual payment made. 

For the compulation of interest and depreciation of tractor shed, interest on 

present value of tractor shed at the rate of 12 per cent, depreciation on katcha shed at the 

rate of 5 per cent and for pacca shed at the rate of 2.5 per cent were taken. For katcha 

plus pacca it was considered 4.0 per cent. 

Interest and Depreciation oii Tractor Driven Implements 

The interest and depreciation on the present value of tractor driven implernents 

was estimated by using the following rates suggested by Chaudhry and Ahmad (1982). 

Implement Interest Rate on Depreciation on 
Present Value Present Value 

(i) Cultivator Disc Plough, 12 ', 10 % 

Mould Board Plough, Bar 
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Harrow and Seed Drill 12% 	 10% 

(ii) 	 Th resher 12% 20% 

(iii) 	 Trolly 12% 6.7% 

Interest and Depreciation on Farm Implements 

The interest charges on the present value of farm implements were estimated at 

the rate of 12 per cent whereas depreciation rate was derived from cost of production 

sludies condclicted by Chauidhlty and Abmad (1982) and given below: 

Depreciation
Kind 

Rate (%) 

A. Imo-lements 

(i) 	 Furrow 1turning Plough Automatic Rabi Drill (Sleel 

Chows), Automatic Kharif Drill (Steel Wheel), Tarphali 

(Three tinned hoe), Bar I larrow (Woodi±n), Karah, 

Bullock Cart/irolly 10 

(ii) 	 Munnah Plough, Sohaga, Yoke l.arge-Small, and Pore 

(Seeding Tube). 20 

B. Machinery 

(i) Cane Crusher, Centrifugal 	 10 

15(ii) 	 Fodder Culter-Other quality 

C. Hand Tools 

20(i) 	 Kasola, Baguri, and Wooden Manger 
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25(ii) 	 Jandra and Sickle Plane 

(iii) 	 Spade Trangli (Steel and Wooden) Sangah (Steel and
 

Wooden) Gur Making Eqiiipment (Juice Boiling Pan)
 

and Axe (Iland Toka) 
 33 

(iv) 	 Khurpa, Sickle (Serrated), Chaj/ Chajli, Chains, Ropes, 

Chpha Ramba 50 

(v) 	 Chickli 100 

D. Animals 

(i..1 Bullocks, Horses, Camel and Donkey 	 12 

Cost of Green and Dry Fodder 

Tile prices prevailing in the village were used for computing the cost of home 

produced fodder, and those purchased have been dealt at the actual purchase price. 

Concentrates Cost 

The actual value of ghee, wheat, wheat meal, gur, rape seed cake, cotton seed, 

oil, etc. fed to animals was ascertained from the sample respondents. 

Interest on the Present Value of livestock 

Interest charges on the present value of livestock were estimated at the rate of 12 

per cent. 

Depreciation on the Present Value of Livestock 

The depreciation cost on the value of drought animals was estimated at the rate 

of 12 per cent. No depreciation on dairy animals was charged as Ihe units were in 
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balance' state and production their own replacement (Zarar, 1985).3 

Zafar. A H. (1985), "Econnmics of RuralDaly Animals In Canal Irrigation Ama of tho Punjab",(1982-83). Livestock Production 
Research Inslituto, Bhalumagar, Oara. PanPlan. 

3 



Annexure 3.1: Averaze FamiLy Size of Sample Farm Households Located at Various K.c:.ches of 
Distrbutarv Sub-system 

Head Reach 	 -all Reich
 

Disributarv ?roiect Area Non-?r',ect Area Project -. .on-Projec, Area
Ara 
-- b Av on~eT rprto 
Sub-ysm A ge ?roportion Average ?rocortior. Average Prodof0-1 Averaze roportion 

Fanilv Size 	 of Family Family Size of Family Family Size )f Fami!? Family Size of Family 
Size Size Size

( :os.)(Nos.) 	 (Nc,:;. ,(.Nos .") 

Killianwala 8.9 46.7 3.9 44.6 9.3 46.5 7.1 47.4
 
(37.) (37.1) (37.3) (38.0)
 

37.6 9.1 -7.3 9.7 '5.9
 

(:0.0) (40.6) (34.1) (IO.2)
 
Venoi 	 9.0 -8.1 9.6 

11-L ?akPattan 9.4 50.3 3.0 43.3 8.2 S.4 9.1 47.8
 
(33.0) (35.0) 	 (32.9) (36.3)
 

Overall 9.0 	 579 L8.2 47.1 S.4 47.0
3.9 9.3 

36.7) (37.1) (3".4) (36.9)
 

Cote: Figures 	in parentheses are the family members,including members below 10 years and inaclive t;iactive. 
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Aonexre 3.2: Education Attained by the Sample Respondents at Head and Tail Reaches of
 
Distributary 

(Per cent)
 

Distribitary Subsystems
 
Education Attained.
 

Killianwala Venof 
 I1-L PnkPattan Overall
 

I t A D 

46.7 49.7
Illiterate: 	 Project Area 51.0 50.0 

80.0 51.9
Non-Project Area 28.0 66.6 


11.1 13.9
Primary: 	 Project Area 1.3.5 18.7 

13.3 14.8
Non-Project Area 20.0 6.7 


12.5 15.6 1.1.6
Middle: 	 Project Area 9.4. 

Non-Project Area 8.0 13.3 - 7.4
 

1.3.3 17.9
fMatic: 	 Project Area 23.0 9.4 
22.2
6.7 6.7
Non-Project Area 40.0 


8.9 4.0
tnt6~mediate: 	 Project Area 1.0 6.3 
Non-Project Area - 6.7 - 1.9 

Graduate: 	 Project Area 2.1 3.1. 4.4 2.9
 

Non-Project Area 4.0 - 1.8
 

TAIL 

Illiterate: 	 Project Area 50.0 42.6 43.3 46.2
 
66.7 51.9
Non-Project Area 37.5 60.0 


13.3 12.2
Primary: 	 Project Area 13.9 9.3 

6.7 14.8
Non-Project Area 25.0 6.7 


16.7 13.5
Middle: 	 Project Area 13.8 11.1 

20.0 26.4
Non-Project Area 20.8 20.0 


17.3
Matric: 	 Project Area 16.7 1.6.7 20.0 
5.6
Non-Project Area 8.4 6.7 

6.7 5.1
Intermediate: Project Area 2.8 7.4 

Non-Project Area - 6.6 - 1.8
 

9.2 	 -
Graduate 	 Project Area 2.8 4.5 

Non-Project Area 8.3 - 6.6 5.5 

1.2
-	 3.7Post-	 Project Area 

Non-Project Area
Grduate: 	





Annexure 3.3: . Family. Labour Force and its Employment Pattern on Sample Farms Located at Head and Tail Reaches of Distributary 

(Per cent)

Head 
 Tail
Distributary 
 Potential
 

Sub-system Family Labour EmDlo ment Pattern of Family Labour Force Potential
 
orce Family Labour Employment Pattern of Family Labour Force(MAE*/ On
Farm Household) Off Domestic Unemploy-
Farm Farm Student Inactive-*
Work ment Force (MAE*/ On Off Domestic Unemploy-Farm Household) Farm Farm Work- ment Student Inactive** 

Killianwala P 3.8 38.1 10.4 37.5 0.5 8.3 5.2 4.2 39.7 6.2 37.9 -NP 9.5 6.7
3.9 38.4 6.4 34.1 3.4 7.0 
 10.7 
 3.0 40.0 3.8 35.1 6.3 8.2 6.6
 

Venoi P 3.6 35.3 11.1 35.0 0.8 
 10.4 7.4 
 3.9 35.5 9.1 38.0
NP 3.7 1.6 9.5 6.346 -f- 4.5 35.8 - 6.9 6.6 3.8 38.8 4.2 35.4 
 1.4 8.9 11.3
 

11-L P '..0 32.7 11.9 39.9 0.9 9.5 5.1PakPattan NP 3.6 3.5 40.9 7.1 35.2 1.8 10.2 4.8 N50.4 4.0 33.0  5.0 7.6 3.7 44.4 1.6 43.2  5.2 5.6 0 

Overall ? 3.7 36.1 10.9 37.7 0.7 9.0 5.6 4.0 38.5 7.4 37.5 0.9 9.5 6.2NP 3.8 43.6 5.3 34.3 1.6 6.5 8.7 
 3.4 40.9 3.4 37.5 2.9 7.5 7.8
 

NOTE: Figures given in parentheses indicate the percentage share of female Labour.
 

MAE = indicate the male adult equivalent.
 
** Inactive = Includes aged, sick and disabled.
 

P = Project Area
 
NP = Non-Project Area
 



on Farm and Extent of UnderMolovment on Sample FarmsAnnexure 3.4: Family Labour Enzaged 

Tail
Head 


Family Labour 	 Family Labour
 

Distributary Family Labour Effectively 	 Extent of Family Labour Effectively Extent of 

Under Employ- Available at Engaged in Under Employ
Sub-system 	 Available at Engaged in 


Farm Activites ment on Farm 

(MAE / Farm) (Mandavs IFarm) (Per cent) (MAE / Farm) (Mandays / Farm) (Per cent) 

?roiect Non- Project Non-

Farm Farm Activites ment on Farm Farm 


Project Non- Project 	 Non- Project Non- Project Non-


Project Area Project Area Project
Area 	 ?roject Area Project Area Project Area 

Area Area - Area Area Area Area 

39.4 2.0 1.4 474.8 329.1 20.9 21.6
1.6 	 1.8 333.5 327.3 30.5
Killianwala 

(0.6) 	 (0.5) (133.4) (93.5) (0.5) (0.6) (124.9) (137.1)
 

33.9 1.6 1.8 284.9 347.6 40.6 35.6
1.6 	 1.9 270.0 376.9 43.7
Venoi 

(0.5) 	 (0.7) (93.1) (139.6) (0.4) (0.5) (75.0) (102.2)
 

301.3 	 370.0 40.9 31.5

11-L PakPattan 	 1.3 2.1 352.3 404.0 21.7 35.9 1.7 1.8 

(0.2) 	 (0.5) (42.0) (112.1)

(0.3) 	 (0.5) (73.4) (93.9) 


36.4 1.8 1.6 375.3 345.6 30.5 28.0
1.6 	 1.9 301.2 362.4 37.2
Overall 

(0.4) 	 (0.5) (83.-) (119.2)
(0.5) 	 (0.5) (94.1) (103.5) 


NOTE: Figures given in parentheses indicate the per cultivated hectare information.
 



Annexure 
 4.1: Cropping Pattern Observed on Sample Farms Located at Heac Reach of Distributarv
 

(Per cent)
 

Distributary 
 Kharif CroDs 
 Rabi Crops
Sub-system Cottvi 
 Rice Sugarcane Fodder Oilseeds Other Wheat 
 Fodder Orchards MeLon/
 

Watermelon Other
 

Killianwala P 30.0 1.4 
 27.1 24.5  17.0 78.3 18.3 
 1.9 0.7 0.8
NP 28.9 - 18.9 21.2 31.0 80.3 14.3 
 5.0  0.4
 

Venoi P 67.1 11.5 4.0 
 17.4 
 - 79.6 18.6 
 - 1.8 -NP 56.1 3.0 7.3 
 33.6  65.8 34.2 
 -
 - -

11-L PakPattan P 84.0 0.1 IM1.3 14.5 0.1 
 32.2 15.1 0.4 2.0 0.3
NP 39.1 - - 10.9 - -

Overall P 60.2 
 2.3 11.8 18.9 
 0.1 6.7 30.2 16.9 0.9 1.5 0.5
NP 57.1 
 0.7 9.3 20.6 - 12.3 79.4 18.5 2.0 - 0.1 

P = Project Area
 
NP = Non-Project Area
 



Annexure 4.2: CropDinz ?attern Observed on Samole Farms Located at Tail Reach of Distributarv
 

(Per cent)
 

Kharif Crops Rabi Crops
 

Distributary Oe lon/
 

Sub-system Cotton Rice Sugarcane Fodder Oiseeds Other eat Fodder Orchards atermelon
 

Killianwala P 	 59.3 L2.3 19.3 1.2 7.9 80.9 18.2 0.9 
NP5.4 -9.8 24.8 - 78.8 21.2 -

Venoi P 	 79.3 0.9 1.0 18.2 0.6 78.7 20.3 1.3. 
NP 82.8 0.4 	 16.8 - 85.5 14.5 

11-L ?akPattan P 37.3 - 0.3 I1.9 - 91.2 8.3 - - -

NP 71.0 - 1.0 28.0 .... 

Overall P 72.8 0.3 3.7 17.2 0.5 3.5 83.0 16.3 0.7 
NP 73.7 0.2 4.1 22.0 - - 31.5 17.4 - 1.1 -

P = Project Area
 
NP = Non-Project Area
 



Annexure: 
5.1 	Extent of Ownership of Farm Machinery Equipment Reported by
 
Sample Farmers
 

Farm Location
 

Distributarv 
 Head 
 Tail 
 All Location

Sub-E%-stem 
 Cultiva Wheat Trolly Leveller Cultiva- Wheat Trolly Leveller Cultiva- Wheat 
 Trolly Leveller
tor Thresher 
 tor Thresher 
 tor Thresher
 

Killianwala 18.8 6.3 
 25.0 50.0 16.3 25.0 
 - 33.3 17.9 14.3 14.3 33.6- (20.0) (40.0) (40.0) - (66.7) (33.3) (58.3) - (37.5) (37.5) (25.0) 

Venoi 	 23.3  - 66.7 - 7.1 7.1 85.7 5.9 5.9 5.9 82.4
(100.0) - - (25.0)  (25.0) (50.0) (20.0) (20.0) 
 (20.0) (40.0)
 

11-L,Pakpattan 
 - - 6.7  - - 16.7 83.3 - - 9.5 90.5(33.3) (33.3) - (93.3) -  - (100.0) (25.0) (25.0) - (50.0) 

Overall 11.8 2.9 14.7 70.6 6.3 12.5 
 6.3 75.0 9.1 7.6 10.6 72.7
(11.1) (33.3) (22.2) (33.3) (12.5) (25.0) (25.0) 
 (37.5) (11.8) (29.4) (23.5) 
 (35.3)
 

Note: 
Figures given in parentheses indicate the extent of ownership of farm machinery/equipments in non-Project area.
 



Annexure 6.1: Extent of ploughings for major Crops Reported by Sample 
Farmers Located at Head and Tail Reach of Distributries. 

Head Reach Tail Reach 

Distributary 
Sub-sys tern Wheat Cotton Sugarcane Wheat Cotton Sugarcane 

Project 

Area 

Non-Project 

Area 

Project 

Area 

Non-Prolect 

AMe 

Project 

Area 

I Non-Project 

A.rea 

ProjectJ Area 

Non-Project 

Area 

Project 

Arta 

Non-Project 

Area 

Project 

Area 

Non-Project 

Area 

Killianwala 

4.5 4.7 5.2 4.6 6.1 5.3 4.6 4.0 5.4 5.0 6.9 5.8 

(69.0) (76.0) (79.0) (79.0) (60.0) (73.0) (84.0) (95.0) (88.0) (97.0) (77.0) (71.0) 

NJ 
U, 

Venoi 
4.3 3.9 5.0 2.9 4.Ft 6.2 5.1 4.4 6.6 6.6 7.1 -

(78.0) (41.0) (75.0) (47.0) (72.0) (13.0) (97.0) (85.0) (98.0) (92.0) (93.0) -

11-L Pakpattan 
4.1 

(96.0) 

5.0 

(100.0) 

6.6 

(97.0) 

7.0 

(100.0) 

4.0 

(48.0) 

-

-

4.3 

(99.0) 

5.0 

(57.0) 

6.0 

(99.0) 

5.2 

(60.0) 

6.0 

(77.0) 

6.0 

(100.0) 

Overall 
4.3 4.9 6.0 5.1 5.0 5.4 4.8 4.4 6.0 5.8 6.9 5.8 

(81.0) (76.0) (90.0) (87.0) (61.0) (63.0) (92.0) (80.0) (95.0) (89.0) (78.0) (72.0) 

Note: Figures given in parentheses indicate the percent share of tractor ploughings in total ploughings (Bullock+Tractor). 



Annexure 6.2: Extent of Plankings Applied for Major Crops Reported by the Sample 
Farmers Located at Head and Tail Reach of Distributries. 

(Nos./ Hectare) 

Head Reach Tail Reach 

Distribu te r" 
Sub-system Wheat Cottn Sugarcane Wheat Cotton Sugarcane 

Project Non-Project Project Project Non-Project Project Non-Project Project Non-Project Project Non-Project
Area Area Aria Area Area Area Area Area Area Area A Iea Area 

3.0 3.0 3.1 3.1 3.7 3.9 3.2 2.4 3.1 2.2 4.4 3.8
Killianwa Ia 

(55.0) (62.2) (72.0) (76.0) (54.0) (67.0) (73.0) (86.0) (81.0) (89.0) (67.0) 

2.6 4.0 3.3 3.5 2.7 3.2 3.3 2.6 4.2 4.3 5.9
Venoi 

(71.0) -12.0) (68.0) (16.0) (61.0) - (96.0) (67.0) (98.0) (68.0) (93.0) 

2.1 4.5 4.0 6.3 2.3 - 2.3 4.1 2.3 4.4 3.9 5.0:1-L Pakpattan 
(95.0) (100.0) (97.0) (100.0) (48.0) - (99.0) (61.0) (98.0) (67.0) (65.0) (100.0) 

2.6 3.8 3.7 5.0 3.5 3.8 2.9 2.9 3.5 3.5 4.4 3.8
Overall 

(73.0) (66.0) (89.0) (83.0) (54.0) (55.0) (87.0) (70.0) (93.0) (72.0) (69.0) (77.0) 

Note: Figures given in parentheses indicate the percent share of tractor plankings in total plankings (Bullock + Tractor). 



Annexure 6.3: Average Seed Rate Applied for Major Crops on Sample Farms Located at 

Head and Tail Reach of Distributary. 

(Kgs / Hectare) 

Head Reach Tail Reach 

DistributaryT
Sub-system Wheat Cotton Sugarcane Wheat Cotton Sugarcane 

Project Non-Project Project Non-Project Project Non-Project Project Non-Project Project Non-Project Project Non-Project 

Area Area Are Area Area Area Are Area Area Area Area 

_ __ _ _ _ _ _ _ _ _ I 

100.3 101.9 18.3 19.9 24.1 24.9 108.5 117.1 16.7 15.0 25.5 26.4 
Killianwala 

(6.3) (12.5) (55.2) (58.3) (8.3) (12.5) (44.4) (70.8) (52.8) (20.8) (13.9) (12.5) 

103.8 103.8 18.6 16.8 24.7 26.6 103.6 105.5 20.5 20.9 39.5 -

Venoi 
(23.3) (20.0) (66.7) (2.f- (3.3) (6.7) (25.9) (26.7) (81.5) (86.7. (1.9) (-) 

126.5 121.1 20.8 18.5 22.2 - 117.8 107.9 19.6 19.2 22.2 24.7 
11-L Pakpattan 

(97.8) (93.3) (84.4) (46.7) (-) (-) (76.7) (26.7) (53.3) (66.7) (-) (-.) 

107.7 107.7 19.3 18.5 24.0 25.2 108.7 111.4 18.5 17.8 26.9 26.2 
Overall 

(33.3) (37.0) (64.9) (46.3) (5.2) (7.4) (44.2) (46.3) (62.8) (51.9) (7.1) (5.6) 

Note: Figures given in parentheses indicate the percent of farmers applying recommended level of seed. 
* Seed rate is expressed in forms of marlas / hectare . 



Annexure 6.4: Area Treated by Farm Yard Manure for Major Crops on Sample 
Farms Located at Various Reaches of Distributries. 

(Percent) 

Head Reach Tail Reach 

Distributary
Sub-system Wheat Cotton Sugarcane Wheat Cotton Sugarcane 

Project Non-Project Project Non-Project Project Non-Project Project Non-Project Project Non-Project Project Non-Project
Area Area Area Area Areu Area Area Area Area Aea Area Area 

20.4 15.3 28.5 48.4 54.9 55.4 9.8 26.3 28.4 45.4 74.8 60.8
Killianwala 

(20.8) (25.0) (16.7) (29.2) (61.4) (45.8) (16.7) (33.3) (43.1) (70.8) (29.2) (25.0) 

LJ 

31.9 67.2 36.0 73.3 77.4 72.0 42.9 18.1 41.0 37.2 42.1 - I
Venoi 

(60.0) (66.7) (56.7) (73.3) (13.3) (56.7) (53.7) ,t40.0) (66.7) (73.3) (7.4) 

15.3 61.3 43.2 92.6 47.2 0.0 10.1 30.9 21.2 88.0 42.1 
11-L Pakpattan 

(28.9) (40.0) (64.4) (86.7) (13.1) (64.4) (26.7) (40.0) (63.3) (86.7) (6.7) -

19.8 43.7 39.5 79.2 55.7 58.6 20.4 24.3 31.2 48.3 71.7 58.3
Overall 

(29.8) (40.7) (36.3) (57.4) (23.1) (36.3) (31.4) (37.0) (55.1) (75.9) (17.3) (11.1) 

Note: Figures given in parentheses indicate the percent of farmers applying farm yard manure. 



Annextlre 6.3: Farm Yard Manure Applied to Major Crops 

Distri- Wheat 

Per Per 

treated cropped 
Hectare Hectare 

on Sample Farms 

HEAD 
Cotton Sigarcane 

Per Per Per Per 

treated cropd treed 
Hectare Hec:are Heqtare Hectare 

NoN1 11.o 
I 

Wheat 

Per Per 

ted croped 
Hectare Heqfare 

Tail 
Cotton 

Per Per 

treated cropped 
Heqtre!Heqtare 

On 

(Bullock Carts/hectdre) 

f Sugarcane 

Per Per 

treated croped 
Heqtare Heztare 

No, Non 

17ilian- 33.0 16.3 2.2 2.0 32-4 2 . 6.2 38.9 45.5 17.4 17.5 35.8 

%on 

24.0 

PO_ 

1.7 4.7 3.3 28.8 

__ 

8.C 11.6 35.6 36.4 

- roec 

23.5 21.9 

Venci. 38.7 27.3 4.9 9.6 47.7 37.9 18.9 215 42.9 8.2 24.5 1.9 28.8 154 58 2.7 31.0 111.4 8.2 29.5 G8.8 20.8 

1I-L 
Pakpattan 

Overall 

41.2 

37.5 

19.7 

24.1 

1.9 

2.5 

_J 

5.9 68.9 

5.5 

49.9 

. 

_ 

16.8 
; 

13.g 

_ 

28.5 

24.2 

103.0I 
4'5 44 

1-

30.2 

18.4 

71.2 

14.4 

102.9 

30 

2.8 

7 

. 

10.8 

3.3 

i 

_ __ 
5.7 

.3 

_ 
4,3.5 

92.7 10.6 

81.3 .8 

51.0 

26.4 

102.3 

54.6 36.4 

36.4 

23.7 21.0 



Annexure 6.6: Proportion of Area Under Various Crops Treated by Chemical 
Fertilizer on Sample Farms. 

(Percent) 

Distributary
Sub-system Wheat 

Head 

C 
Cotton 

g 
S/garcane Wheat 

Tail 

Cotton Sugarcane 

Killia nwala 

Project 

Area 

99.2 

(100.C) 

Non-Project 

Area 

100.0 

(100.0) 

Project 

92.9 

(48.9) 

Non-Project 

Area 

100.0 

(58.3) 

Project 

Area 

99.4 

(87.5) 

Non-Project 

Area 

100.0 

(79.2) 

Projet P 

Area 

100.2 

(98.6) 

rojec e 

Area 

93.9 

(95.8) 

ject 

Area 

100.0 

(81.9) 

Area 

96.8 

(95.8) 

Area 

100.0 

(45.8) 

Atex 

100.0 

(29.2) 

Venoi 

99.8 

(96.7) 

100.0 

(100.0) 

97.7 

(83.3) 

100.0 

(73.3) 

98.1 

(16.7) 

84.0 

(26.6) 

100.0 

(96.3) 

78.2 

(93.3) 

99.7 

(87.0) 

100.0 

(00.0) 

100.0 

(14.8) 

-

-

11-L Pakpattari 

1'" 0 

(97.8) 

100.0 

(100.0) 

100.0 

(95.6) 

100.0 

(100.0) 

100.0 

(24.4) 

-

-

100.0 

(100.0) 

93.6 

(100.0) 

100.0 

(100.0) 

100.0 

(86.6) 

100.0 

(16.7) 

-

-

Overall 

99.6 

(98.8) 

100.0 

(100.0) 

98.4 

(67.2) 

100.0 

(74.0) 

99.3 

(59.0) 

96.8 

(42.6) 

100.0 

(98.0) 

87.7 

(96.3) 

99.9 

(87.2) 

98.8 

(94.4) 

100.0 

(29.4) 

95.8 

(14.8) 

Note: Figures in parentheses indicate the percent of farmers applying Chemical fertilizer. 



Arrexure 6.7: Chemical Fertilizer Applied to Major Crops on Sample Farms 

Distributary 

Sub-system 

'Killianwala 

Venoi 


11--L 
Pakpattan 

Overall 

Wheat 

Non-

Project Project 
Area Area 

---.------.-- -

198.9 179.7 
(63.9) (45.8) 

120.3 52.6 


(33.3) (33.3) 


185.4 164.8 

(76.7) (53.3) 


184.6 165.3 


(55.7) (44.4) 


of farmers aoplying 

(Nutrients Kgs/Treated Hectare) 

Tail 

Cotton Sugarcane 

Non- - Non-

Project: Project Project: Projec 
Area Area Area Area 

- ...... .. J ... . .-. -- 4 

205.1 202.7 201.6 191.3 
(76.4) (95.3) (15.3) (16.7) 

197.1 173.7 120.8 97.1
 

(74.0) (93.3) - 

198.7 177.2 122.6 

(96.7) (86.7) (3.3) 

197.4 184.3 194.9 191.0
 

(79.5) (92.6) (7.7) (7.4)
 

recommended 

Head 

Wheat Cotton 

Project 
Area 

. .. 

174.5 
(46.8) 

Nor -

Proje!ct 
Area 

....  . ...... 

176.7 
(66.7) 

Project 
Area 

. .. . ..-

17 . 
(30. 

Non-

Project 
Area 

. . ... . 

220.4 
(58.3) 

135.3 

(46.7) 

178.2 

(20.0) 

183.8 

(73.3) 

179.0 

(73.3) 

250.0 

(80.0) 

267.6 

(86.7) 

198.7 

(95.6) 

287.9 

(93.3) 

206.3 

(55.6) 

209.0 

(59.3) 

190.8 

(59.6) 

250.0 

(72.2) 

Sugarcane 

Project 

Area 


.. - -. -... ... 

189.8 
32.3) 

134.1 


-

140.5 

(2.2) 


186.0 


(18.7) 


Note: Figures given in parentheses indicate the 
level of fertilizer nutrients. 

Non-

Project 
Area 

-- * ** 

205.8 
(54.2) 

162.1 


(6.7) 


-

-


196.4 


(25.9) 


proportion 



Annexure- 6.8: Breakup of Plant Nutients Applied to Major Crops on Sample Farms 
Located at Head Reach of Distributary 

(Per Heciare) 

Wheat Cotton Sugarcane 

DistributarySub-sstem Project Area Non-Project Area Project Area Non-ProjectArea Project Area Non-Project Area 

N P N P I P 
N P N P N P 

103.8 70.7 106.C 69.9 113.2 60.3 139.1 81.3 110.2 79.6 120.3 85.5Killianwala 
(43.7) (25.0) (58.3) (29;2) (3U.5) (28.1) (58.3) (41.7) (29.2) (18.7) (37.5) (41.7) 

71.3 64.0 114.7 63.5 13&.9- 44.9 123.6 55.4. 87,1 47.0 113.7 484Venoi. 
(40.0) (16.7) (20.0) (13.3) (73.3) (23.3) (73.3) (60.0) (0.0) (0.0) (6.7) (0.0) 

171.0 79.0. 177.9- 89.7 1420' 56.7 190.0 97.9- 103.4 37.1;-. Pakpattan 
(77.8) (24.4) (80.0) (53.3) (88.9) (48.9) (93.3) (8.7) (2.2) (0.0) (0.0) (0.0) 

129.7 76.6; 133.4. 75.6. 136.9. 53.9 16.8; 85.2 108.7- 77.3 119.1 77.3Overall 
(52.0) (23.4y (53.7) (31.5) (57.9). (32.7) (7M.5). (59.3) (19.9) (10.5) (18.5) (18.5) 

Note: Figures in parentheses indicated the.percentotfarmersapplying recommended level of plant nutients. 



Annexure 6.9: Breakup of Plant Nutients Applied to Major Crops on Sample Farms 
Located at Tail Reach of Distributary 

(Per Hectare) 

Wheat Cotton Sugarcane 

Distributary 
Sub-system Project Area Non-Project Area Project Area Non-Project Area Project Area Non-Project Area 

N P N P N P N P N P 

128.2 70.7 116.9 62.8 149.7 55.4 136.7 66.0 125.0 75.6 131.0 60.3 
Killianwala 

(62.5) (30.6) (41.7) (16.7) (76.4) (47.2) (91.7) (87.5) (13.9) (4.2) (16.7) (4.2) 

71.3 57.0 52.6 - 138.9 58.2 106.0 67.7 87.1 41.7 9T.1 -
Venoi 

(33.3) (5.6) (26.7) (13.3) (72.2) (51.8) (93.3) (60.0) (0.0) (0.0) (3.3) 

129.7 55.7 108.0 56.8 151.8 46.9 118.0 58.7 100.7 4.9 - 
11-L Pakpatta;i 

(76.7) (3.3) (53.3) (0.0) (96.7) (36.7) (86.7) (73.7) (3.3) -. - 

122.3 62.3 107.7 57.6 142.8 54.6 118.8 65.5 121.3 73.S 131.0 60.0 
Overall 

(55.1) (16.7) (40.7) (11.1) (78.8) (46.8) (90.7) (75.9) (7.0) (1.9) (7.4) (1.8) 

Note: Figures in parentheses indicated the percent of farmers applying recommended level of plant nutients. 



Annexure 6.10: Ratio of N and P Applied for Major Crops on Sample Farms
Located at Head Research of Distributary 

Wheat Sugarcane Cotton 
Distributary 

Sub-system Project Area Non-Project Area Project Area Non-Project Area Project Area Non-Project Area 

N P N P N P N P N P N P 

Killianwala 1.5 1.0 1.7 1.0 1.4 1.0 1.4 1.0 1.9 1.0 1.7 1.0 

Venoi 1.1 1.0 1.8 1.0 1.8 1.0 2.1 1.0 3.0 1.0 2.3 1.0 

11-L Pakpattan 2.2 1.0 1.9 1.0 2.9 1.0 - - 2.5 1.0 1.9 1.0 

Overall 1.9 1.0 1.7 .0 1.4 1.0 1.4 1.0 2.5 1.0 2.0 1.0 



Annexure 6.11: Ratio of N & P Observed for Major Crops on Sample Farms
 

Located at Tail Reach cf Distributary
 

Tail
 

Wheat Cotton Sugarcane
 

Distributry
 

Sub-system Project Area Non-Project Area Project Area Non-Project Area Project Area Non-Project Area 

N P N P N P N P N . P N * P 

Killianwa'a 1.8 1.0 1.8 1.0 2.7 1.0 2.0 1.0 1.7 1.0 2.2 1.0 

Ln
 

Venoi 1.3 1.0 1.6 1.0 2.4 : 1.0 1.6 1.0 4.8 1.0 2.2 1.0 

11-L Pakpattan 2.3 1.0 1.9 1.0 3.2 : 1.0 2.0 1.0 20.5 1.0 --

Overall 1.9 1.0 1.9 1.0 2.6 : 1.0 1.8 1.0 1.6 1.0 2.2 1.0 



Annexure: 6.12 Area Treated by Pesticides and Proportion of the Sample Farmers Applying Pesticides . to Major 
Crops on Sample Farms 

Distributary 
Sub-System 

Heat 

Sugarcane 

Project Non Project 
Area Area 

Cotton 

Project Non Project 
Area Area 

Tail 

Sugarcane 

Project Non Project 
Area Area 

Cotton 

Project Non Project 
Area Area 

Killianwala 17.32 
(15.3) 

22.6 
(21.5) 

100.0 
(93.6) 

84.3 
(85.7) 

24.7 
(18.2) 

26 1 
(28.6) 

97.7 
(96.6) 

79.2 
(82.6) 

Venoi 96.5 
(88.0) 

100.0 
(100.0) 

5.3 
(12.5) 

98.1 
(100.0) 

80.2 
(86.7) 

11-L 24.6 
(18.2) 

99.8 
(100.0) 

100.0 
(100.0) 

100.0 
(100.0) 

100.0 
(100.0) 

Overall 16.7 
(14.8) 

18.1 
(17.4) 

100.0 
(94.8) 

100.0 
(95.0) 

22.7 
(15.2) 

25.0 
(25.0) 

98.5 
(98.5) 

83.0 
(88.2) 

Note: Figures in parentheses indicate the proportion of farmers using pesticides 



Annexure 6.13: Area Treated by Weedicides for Various Crops on 
Sample Farms. 

(Percent) 

Head Tail 

Distributary 
Sub-system Wheat Cotton Sugarcane Wheat Cotton Sugarcane 

Protect Non-Project Project Non-Project Project Non-Project Project Non-Project Project Non-Project Protect Non-Project 
Area Area Area Area Are Area Area Area Area Area Area Area 

41.4 75.3 6.1 10.5 5.9 34.3 58.4 79.2 6.4 28.9 29.3 17.4 
Killianwala 

(40.6) (70.8) (4.3) (7.1) (3.5) (21.1) (47.9) (60.8) (6.8) (8.7) (9.1) (14.3) 

4.5 40.3 5.8 26.2 - - 32.5 3.5 - 3.0 
Venoi 

:3.4) (26.7) (4.0) (18.2) - -. .2) (7.1) - (3.0) -

26.7 49.9 - - 11.3 - 19.7 18.2 - - -
11-L Pakpattan 

(38.6) (26.7) - - (9.1) - (13.3) (13.3) - - - -

28.8 58.2 2.0 8.5 5.9 27.6 38.3 34.2 2.1 11.9 26.6 16.7 
Overall 

(33.7) (46.3) (2.6) (7.5) (4.0) (17.4) (32.0) (32.7) (2.9) (5.9) (6.5) (12.5) 

Note: Figures in parentheses indicate the proportion of farmers applying Weedicides. 



Annexure 6.14: Average Number of Irrigation Water Applied to Major Crops on 

Sample Farms. 

(Nos / Hectare) 

Head Taii 

Distributry 

Sub-system Wheat Cotton Sugarcane Wheat Cotton Sugarcane 

I Project Non-Project Project Non.Project Project Non-Project Project Non-Projec Project Non-Projc Non-Project 

Area Area Area Area Area Area Area Area Area Area Area AMlg 

2.9 4.1 3.1 3.0 8.1 7.7 3.5 3.1 4.7 3.1 10.5 6.5 
Killianwala 

(75.0) (79.2) (37.5) (54.2) (11.5) (20.8) (77.8) (58.3) (77.8) (83.3) (9.7) (4.2) 

I
LJ 

3.4 2.4 4.0 2.9 7.2 4.9 3.3 3.0 3.8 3.4 5.3 -

Venoi 
(66.7) (60.0) q1.7) (73.0) (0.0) (6.7) (77.8) (66.7) (90.2) (100.0) (0.0) 

3.0 2.8 4.9 3.9 11.7 - 2.5 2.7 3.1 2.8 6.6 12.0 
11-L Pakpattan 

(91.1) (100.0) (95.6) (100.0) (0.0) (96.7) (93.3) (100.0) (86.7) (0.0) (0.0) 

3.0 3.3 4.4 3.5 8.3 7.1 3.1 2.9 3.8 3.2 10.0 6.6 
Overall 

(77.8) (79.6) (59.6) (72.2) (6.4) (11.11) (81.4) (70.4) (84.6) (88.9) (4.5) (1.9) 

Note: Figures given in parentheses indicate the proportion of farmers applying recommended number of irrigations abnlied 



Distributary 

Sub-system 

Annexure 6.15: Average Hectare-inches of Irrigation Water 
Applied for Major Crops on Sample Farms. 

- (per 

Head Tail 

Wheat Cotton Sugarcane Wheat Cotton 

yon- Non- Non- Non- Non-
Project Project Project Project Project Project Project Project Project Project 

Area Area Area Area Area Area Area Area Area Area 

Hectare) 

Sugarcane 

Non-
Project Project 

Area Area 

Killianwala 9.7 13.3 10.3 10.0 25.3 24.1 11.5 10.3 15.1 10.3 32.6 20.5 

I 

Venoi 11.2 8.2 13.0 9.7 22.6 15.7 10.9 10.0 12.4 11.2 16.9 -

11-L Pakpattan 10.0 9.4 15.7 12.7 36.1 - 8.5 9.1 10.3 9.4 20.8 37.0 

Overall 10.0 10.9 14.2 11.5 25.9 22.3 10.3 9.7 12.4 10.6 31.0 20.8 



Annexure 6.16: Share of Private Tubewells Water in Total Irrigations 
for Major Crops on Sample Farms. 

(Percent) 

Head Reach Tail Reach 

Distributary 1 
Sub-system Wheat Cotton Sugarcane Wheat Cotton Sugarcane 

Project Non-Project Project Non-Project Project Non-Proect Project Non-Project Project jon-Project Project Non-Project 
Aea Area Area Area Area Area Area Area Area Area Area Area 

Killianwala 45.7 41.7 45.3 43.7 46.4 30.9 66.9 55.6 73.1 49.4 63.5 60.9 1 

Venoi 49.0 41.3 50.7 48.6 60.8 35.2 44.5 50.0 49.1 50.0 48.4 -

11-L Pakpattan 55.9 24.4 41.8 25.4 42.5 - 42.3 34.3 47.1 35.6 38.7 -

Overall 51.1 35.2 44.1 34.5 46.8 31.8 51.0 48.2 55.0 47.8 61.9 59.6 



Ann-txure 6.17: Reasons for Missed Irrigation Turns Due to Unexpected Canal 
Closure Identified by the Sample Farmers on Selected Distributaries 

Head Tail 
- Emergency Emergency 

Breaches Breaches Maintenance Not Breaches Breaches Maintenance Not 

Distributary 
•Sub-system 

of 
Distributary 

of 
Minor 

lof Distributary 
i MinorI 

Known 
.. 

Others of 
Distributary 

of 
Minor 

of Distributary 
Minor 

Known Others 

l NoNO. n. Non. 'o. 

-.rea Aea jtea Arta A-re. 

e-'od 

.;ea 

-eC rrc 

*-Aea Area 

oic 

reaAea 

.oec 

Areaa 

~~~~~~~~~~~~~croe r proecl Prec: 

rea Area A-eea -reare Aere a 

0
rIec: 

4,a 

Proiec: 

4rea 

Kilmanwala I&A 4.2 5.2 25.0 6.3 - 62.5 "/.7 4.2 4.2 5.6 41.7 6.9 29.2 1A - 34.1 12.5 47.2 4.2 

Venoo - 4.7 - 33.3 - - 43.3 20.0 10.0 - 5.6 26.7 ?A 26.7 3.7 - 51.9 - 3.7 -

11-L Paklpatan 37J 3.3 24.4 - 13.3 - 22.2 53.3 2.2 - 23.2 20.0 23.3 40.0 10.0 - 13.3 26.7 30.3 6.7 

Overall .9.5 13.5 .4 20.4 32 - 52.0 50.0 4.7 1.9 9.0 31.5 10.3 31.5 3.8 - 37.2 u3.0 28.Z 3.7 



__ 
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Annexure 6.18: Livestock Cost on 	 Sample Farms Located at HeEs, Reach of
 
Distributary
 

(Rs. / Farm) 
13reen Dr Conre. Ohr Total

Distributarv Fycier FcxfDer tab E261edi- Feo 
_

S u b-sy strm . -

NA NPA NA NPA NA NPA NA NPA NA NPA 

Killianwala 5654 7181.0 1234 1290 1441 1720 403 187.0 8732 1037,D 
(1180) (1701) 

Venol 	 6712 9130 2288 650 1543 1538 442 427 10985 11745
 
(1800) (1398) 

11-L Pakpatlan 9662 5053 2068 2691 2058 2605 421 820 14210 11170
 
(1579) (2057) 

Overall 	 689b 7131 1495 1502 1622 1915 415 430 10426 10978
 
(1372) (1663) 

Note : Fiqures in hrackets indicate the livestock fpedinq cost per animal adult unit. 



Annexure 6. 19: Livestock Feeding Cost on Sample Farms 
Located at Tail Reach of Distributary 

Distributar~y t Gree Fodder j Dry Fodder Ccncentrairs Other Expenditures Total Feeding Cost 
5ub-system Protect 

Area 

NoProroject 

Area 

Protec 

Area 

j on Protect 

Area 

Proe% 

Area Area 

ec 

Ar-aa 

No ?rojec Projec 

A,,area 

Non Project 

Area 

Killianwala 93-37 814.0 1822 958.0 1752 791.0 362 88.0 13275 

(1509) 

8651.0 

(1352) 

Venoi 9730 4013 2256 1783 2700 2911 295 261 14982 
(2270) 

8968 
(888) 

1 -L 

Pakpattan 

6367 3112 1961 795 1863 1607 293 173 10485 

(1362) 

5687 

(54) 

Overall 8818 5008 1820 1142 2101 1606 326 159 13065 
(1675) 

7915 
(977) 

Note :Fi 9tures i n parantheses indicate the livestock feeding cost per animal adult unit 
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Annexure 7.1 :Proportion Of Sample Farmers Identifyinig Various Reasons For Not 

Gelting hIstitutional Agricultral Credil at Head Reach of Distriblidary 

(Per Celi) 
D-kihil I ;r,y rl rysten 

Reasons Killian~wala \'I';ii II 1,1lar nver all 

P'.Area N.P. Area P. A\rp N I. Area 1'.Area NP. Area 11.Area N.P.Area 

No Need ,16.9 29.2 .30.0 -I0.0 2R.9 6.7 39.2 25.9 

Iugh Intrest Rale 1.0 4.2 10.0 - - - 2.4 1.9 

Complicated 4.2 - 13.3 13.3 4.4 - 5.8 3.7 

IrI eI ille 

tack of Knowledge 38.5 62.5 26.7 26.7 33.3 93.3 35.0 61.1 

Nor,-Avialahilily 6.3 10.0 13.3 2-1.4 - 11.7 3.7 

Illegal Gratification 1.0 3.3 6.7 - 1.2 1.9 

Ot hers 3.0 4.1 ').7 - 9.0 4.7 1.8 
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Annexure: 7.2 lroportion Or Sample Farmers Identil'ying Various Reasons For Not Getting 

Instihitional Agricultural Credit At Tail Reach oI )istrihuary 

(Per cent) 

Reasons l[)l 

I'. Area 

iII 

NI'. Area I'. Ar'; N.I'. Ai'a 

kin [all 
I'. Arca -NI'. i\rca I'. rea N.I'. Area 

No Ncd.7 33.3 4S.1 (,.7 16.7 210.0 35.9 22.2 

igl. Interst R aw 

(ompicatled 
[P'ocedure 

.IA 

5.6 

56 

.5.6 

-

13.3 

3.3 

3.3 

-

6.7 

3.2 

5. 1 5.6 

La6k 66.7 37.1 73.1 33.4 i0.) 41.7 66.7 

Nonl-Avi;lalilIiy 2.8 0(.6 A6.7 13.3 8.3 5.5 

Illegal (; 

Olhers 

liih1ik n 1.4 

5.5 

1.9 

1.7 6.6 

- 1.3 

4.5 



Annexure 7.3: Development And Production Loan O tained From Various 
Institutional Sources Reported By Sample Farmers Located At 

Head Reach Of Distributary 

Distributary-
Sub-system 

Development Loan 

Averaile .Aeraie Av.ra-c Pcr Cul-Faniaeul--
Per Lo~nee Per FaFrn tivztcd Hectre 

P.A N.P.A P.A N.P.A P.A N. P.A 

Avergj'cPer 
Per Lonce 

P.A 1N.P.A 

Production Loan 

r zt,,e 
Per Faim 

1P.A N.P.A 

r.\v:-:,._dH 
tiv ectare 

P.A N.P.A 

Killianwaja 86387 - 7241 - 2944 - 9722 7733 1823 4833 741 1382 

Venoi 

I-L Pakpattan 

138500 

10000 

80t] 9233 533 

-

3127 

452 

1)5 
-

4935 

41742 

-

14u50 

822 

139 14 9367 

27

2s32 2197 

Overall 97464 S000 6270 148 1964 42 21732 10260 4829 4750 1513 1358 

Note: P--\. indicates the Project Area 
N.P.A. indicates the Non-Projet Area 



Annexure 7.4: Development And Production Loan Obtained From Various 
Institutional Sources Reported By Sample Farmers Located At 

Tail Reach Of Distributary 

Development Loan P 
Distributary Average Average Average Per Cul- Average Average Average Per Cal
Sub-system Per Loanee Per Farm tivated Hectare Per Loanee Per Farm tivated Hectare 

P.A N.P.A P.A N.1, A P.A N.P.A P.A N.P.A P.A N.P.A P.A N.P.A 

Killianwala 108556 - 13549 - 3538 3455 S971 32S8 5333 857 2187 

Venoi 92262 605000 8543 16133 226 4755 3115 0920 1653 2307 431 680 

11-L Pakpattan - 6000  400 - .21 8'1) 1 4 ) 5688 2S00 '323 50 

Overall 102736 49601) 9220 4593 2083 1572 10347 3425 3184 3744 719 1282 

Note: P.A. indicates the Project Area 
N.P.A. indicates the Non-Projet Area 



Annexure: 7.5 

Distributary 
S ub-sys tenm ,al 

Project 
Area 

Access To Improved Seed By Sample Farmers on Various 
Locations Of Disiributaries 

Head [ 
Ttme. AVR q'O .Reqsareo Ossntm RequiredO-hry Correa Weigh Reasoaile nce , Xv31Lsdti, Ttn-he Amile Requr' Co.n.. 

5,p Pmaca N.P. Priect I NP Pmojec .P. Project N.P. Pro'c, NP. Pro-ec .P Projeoj
%r Ara Are. Area Are Area Are Area A rea rea .re Ares Area -re 

Taii 
RequLred Osassy 

N.. 
Ares A 

(Per cent of Farmers) 

Correc Weegh ReajsnIne Pmen 

PNeeT NP. PoJeCt N.P. 
Ar Ar r. A 

Killianwala 61- 45. 719 70.6 '29-5A 31 .95L7 52-2 20 736 r5 &1 5.0 722 7.5 ,3.h 7.5 -S.0 933 a5S j3.3 

Venoi U Sh.7 76.7 S4.7 O.O m AD; Alh.7 '&7 20.0 4h.7 ,7 QS1 1-11 ,J 43.t3Q.1 A I4 7.7 72.2 33.3 aej 3.3 

l1-L Pakpattan ,a 93.3 -s.. 100.0 7- 7 o.ion.) ,,0_ - - o.o 40.0 

O verall _i ,, -4. ..5 - 0.1 ,4. .' .P41 t i, .i ..5 s..i,v,5 -4. 14iSIA ,52Is,_, 46.2 75 . & J3.5 35.2 



Annexure 7.6: Proportion Of Sample Farmers Satisfied With Access To 

Fertilizer Input At Various Locations Of Distributaries 
(Per cent of Farmers) 

TailHead
DistribUtary , , t ,,,Lla .:O... Ia . O ,, .:'',;,. .,t r, :.W,;niSub-systen 
- vste -% llv Timcv A,3il Rc~~ Ouawnrv Require: Quaiw L Wc,.n; 1 Rc"nave ricc .\miaooav j C~ A IW Reair Ouanhm R v w .3w ae ein Resonale Fn=zSub 


.-krp N.P. 
r -\eIP. Frmcz I P ! ' N P N P. Vcq v ! c .zF.aN P .mc - P. Project iI NP. A Projeare From= Art 

re a r Arc I r' .* rrr Are3 I AreaT3e3 -kA 

i5 .5s .., , S7S 59 l.7 -2. 5 7 Th. 27
3 7 ,Sa, 45.." ... 4.2 S7-5 1.7K illianwala '3.7 100.0 20. 'o.. -. -5.0 :00o 

-. 3 6. 92.6 '3.3 6,9 267 35.2Venoi !00.0 100.0 ,3.3 -!-' 133 43. 3 4. 3 10o) 7.U 0.0 30.0 fX7 100.0 010.0 '2. tv' 

000 1 0.0 0).0 00.0 100.0 k%.3 40.0 20.0 0.0ii -L Pakpat an 47.8 10o.0 7, ' 1 - 1.l :o00 "i.: 100.0 J33 ,.7 = 0.0 !00.0 10U.0 

s.Q: 1.5 3.7 2 53-i. .ne.J -; 7..2 -e. ... j .- *7 701 '., .. ,,.3 282 14.SOverall -. :oo.O ":.0 ' 123 U0.0 



Annexure 7.7: 

Distributary 

A'CAera 

P.-,reP.azr 

ra ~ 

c 

e 

Farmers Access To Pesticides On Sample Farms 

Head 

jI c 

V, u Fjeq % N3'-I r~dA IN r a lA Ne p crc N..reA 2 Area Ares Area Arer.3 Am Area 

Tail 

I 

'P p Pro 
Area j irare 

N. 
. 

P 

(Per cent of Farmers) 

oecr% NP ro'ed N.P, 
, eam M 

Killianwala 92.7 " -4 ;1 '.56S 2.7 .00.0 50.4 5 s7.5 100.0 &7 $. 172 95.8 4 A4. '5.5 7.2 45.A ,_9 45.8 ",.0 45.8 J9.7 .92 

Venoi ,00.0 00.0 100.,3 3 111o :300 .00 o00.0300 SO00 567S.7 M.0 q.I 00.0 "2.6 ,,,.7 9,.3 .G "2o 00.0 AL 46.7 3.9 .40.0 

II-L Pakpattan I . 100.0 4 .-3.3 'I.3,3I !00.9 "i MU.D ,2il)l 4&.Q .0 100.0 ;0.0 0U.0 3 100.0 .00.06 :00.0 1.0 SO.0 36W o.o 

O verall 15., ".-S 3,. N .P 3 0" , I ua A).1 1., . f, !,.4 37.0 933.3 -8. 3 .49 7.,1 3 . 



Annexure: 7.8 Farmers Access To Private Tubewells Water 

(Per cent) 

Head _ _Tail 

Distributorv Tubew etl 
Water 

Availablc 

Tuhewell Water I Tuhe.Aeli Water 
Iwallable :r :analiate at 
rectuirc. period I proper 'ine 

Turewell Water 
vallabl e t 

: chares 

rubewei 
Water 

Available 

Tuhewc!l Water 
a ;ah~e:or 

rquired -. 1 

Tubewell Water 
available At 
proper 'ine i 

Tubcwe~l Water 
watlahe at 

h charges 

Sub-system lourilour) 

. '3 I. 1 AI '. , . . P. N. '.. A P"\ P.1. A . N. P . 

-
Ki anna S5.4 91.7 ,14-' 91.7 82-3 87.; ,3...! 1.7 94.4 91.7 93.1 91.7 91.7 87. 91.7 87.6 

Venoi 1001.0 33.3 56.7 53.3 $0.0 -401.0 66.7 33-3 11.7 53.3 S5.2 46.7 81.: 86.7 7-14.1 46.7 

lI-i. P:akpatan 933 S(..7 N6.7 56.7 N6.7 N31.) 56.7 801.0) 86.7 46.7 S6.7 S46.7 80.1)0 6.7 73.3 73.3 

Overall 9(.,A 4.1 50.3, 79.6 83.0 i" S.3 7.2 9)1.7 79.6 .49.) " ., 5.9 ;.9 82.) " 



Annexure 7.9: 

Sub-syste-

[ 

Farmers Access To Tractor Hiring Services 

Head 
Availability Timely i Required Time Availability 

Available I (Hour) 

P.A N.P.A P.A N.P.A P.A N.P.A P.A N.P.A 

(Per cent of Farmers) 

Tail 
Timely I Required Time 

Available (Hour) 

P.A N.P.A P.A N.P.A 

Killianwala 93.7 91.7 91.7 79.2 93.7 91.7 88.9 95.8 90.3 95.8 .. 3 95.S 

Venoi 96.7 100.0 96.7 86.7 96.7 100.0 98.1 93.3 98.1 86.7 100.0 93.3 

11-L Pakpattan 100.0 100.0 97.8 100.0 100.) I00.0 100.0 100.0 96.7 100.0 100.0 100.0 

Overall 9)5.9 06.3 94.2 87.0 95.9 96.3 94.2 96.3 94.2 94.4 05.5 96.3 

U.n 



Annexure 7.10: Farmers Access To Institutional Agricultural Credit 

Distributary 

Sub-system 

'lbl'AvailabilitAv 

P'A ' 4' . 

Head 
Avdbivaavailablitv at 

Prooer Time 

P. A N . P. A 

-\vailablitv 

Reuuired Periud 

P.A N.P.A 

Availability 

P. A N. .A 

TTail 
Availahliltv at 

Proper Ti'ne 

.AP.A 

(Per cent) 

1 AvailablitV 

t Requircd Period 

Killianwala 

Venoi 

43.7 

40.0 

[2.5 

-

32.3 

13.3 

S.3 

-

33.3 

13.3 

8.3. 

-

41.7 

62.9 

_,0.8 29.2 

26.7 35.2 6.7 3.8.9 

-

6.7 

L Pakpattan 4 2 . 24.4 6.7 24.4 6.7 50.0 133. 10.7 - 23 3 _o.t 

Overall _42.7 131.0 26.9 5.6, 27.5 5.6 50.o _5.9 2 S.8 1.9 31.4 7.4 . 
W 

Note: i) 
it) 

P.A. = Project Area 
N.P.A. = Non-Project Area 



Annexure 8.1. Average 'field of Major Crops on Sample farms at Various Reaches of Distributaries 

(40 Kqs/Hectare) 

Distributary 
Sub-system Wheat I 

Head 
Cotto; I Sugarcane Wheat I 

Tail 
Cotton Sugarcane 

Project Non-Project Project Non-Project Project Non-Project Project Non-Project Project Non-Project Project Non-Project 
Area Area Area Area Area Area Area Area Area Area Area Area 

Killianwala 55.7 69.4 39.8 33.1 853.5 749.1 63.3 64.4 56.1 34.6 1236.1 1249.5 

Venoi 53.9 42.7 46.8 44.1 646.3 827.5 46.4 40.7 54.6 54.8 541.0 - Ul 

11-L Pakpattan 46.6 56.7 48.3 32.0 740.4 47.0 32.4 36.00 19.5 585.8 864.8 

Overall 51.2 58.8 46.6 35.1 836.5 764.5 52.9 40.6 49.8 1.£ 1036.4 1233.4 

I 
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Annexure 8.2: Gross Farm Income of Small Farmers Locz. .,at the Head Reach of Distributaries. 

Gross Farm Share of Farm Activities in Farm Income (per cent)
Distributary Income Area rented/ Hiring Ot Farm 
Sub-system (Rs./Farm) Crops Livestock Shared out Machinery 

Project Non-Project Project Non-Project Project Non-Project Project Non-Project Project Non-Project 
Area Area Area Area Area Area Area Area Area 

44386 48973 
Killianwala 51.8 67.3 40. 23.5 4.8 7.5 3.2(17775) (13992) 1.7 

599400 (56879)
Venoi(20669) (21066) 67.8 60.3 28.2 28.5 
 1.8 11.2 2.2 0.0
 

U 
144801 62074
 

11 -LPakpattan (30167) (14436) 60.1 88.4 14.1 11.6 24.1 1.7 -

Overall 72402459.1 71.9 23.9 21.2 14.6 6.2 2.3 0.7
(22626) (15660)
 

Note :Figures in Parenthesis indicate the grass farm income per cultivated hectare. 
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Annexure 8.3 : Gross Farm Income of Small Farmers Located at the Tail Reach of Distributaries.
 

Gross Farm Share of Farm Activities in Farm Income (per cent) 
Distributary Income Area rented/ Hiring Out Farm 
Sub-system (Rs./Farm) Crops Livestock Shared out Machinery 

Project Non-Project Project Non-Project Project Non-Project Project Non-Project Project Non-Project 

Area Area Area Area Area Area Area Area Area Area 

100236 27797 

Kilianwala (26368) (15749) 72.3 71.1 19.3 17.6 6,3 7.6 2.1 4.6 

170759 117280 
Venoi 

(44936) (34494) 
43.6 46.1 12.9 36.3 41.7 15.4 1.8 2.2 1 

Li 
,'

108383 24711 
11 -L Pakpattan (15053) (7488) 

65.2 50,5 14.9 25.8 19.8 21.6 0.1 2.1 

107060 56241 
Overall (2791) (1 66.9 53.8 1.4 29.4 12.8 13.8 1.9 2.9(23791) (19393) 



Annexure 8. Composition of Farm Cost on Sample Farms at Various Reaches of Distributaries 

(Rupees)
 

Distributary 
Sub-svst-,M - Farm Csts 

Head Reach 
Shore of Cash and Imputed arm Costs 

Tail Reach 
of Cash and Imputed 

(Tercer) !en 

Per 
Farm 

Per cultivate , 
Hectare Cash cost Imputed cost 

Per 
Farm 

Per cultivate.', 
Ht Cash cost Imputed cost 

Killianwala 47970 19188 411 58.9 79072 20808 50.5 49.5 
(64585) (18453) (47.2) (52.8) (46339) (19308) (45.8) (54.8) 

Venoi 59656 20571 44.8 55.2 92104 24238 49.9 50.1 
(62428) (23121) (46.0) (54.0) (87932) (25862) (55.2) (44.8) 

11-LPakpattan 112276 23391 53.3 46.7 93466 12981 55.8 44.2 
(88441) (20568) (53.5) (46.5) (40581) (11595) (43.4) (56.6) 

Overall 66943 20968 47.1 52.9 86351 19189 51.4 48.6 
(70612) (20175) (49.1) (50.9) (56293) (19411) (49.2) (50.8) 
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Annexure 8.5 Breakup of Cash Cost on Sample Farms at I-lead'of the Distributaries 

(Per cent) 

Nature of Distributary Sub-system 

Cash cost Killianwala Venoi 1 1-1. Pakplattan Overall 

19716 267226 59,43 31505
Cash Cost (Rs./Farm) (~0)(83)(133(30509) (287341) 3I~I(47313) ( 311G6P4) 

Seed 9.1 5.5 5.5 6.8
 
(9.1) (8.0) (5.7) (7.6) 

[ertili/er 17.9 16.8 18.7 18.8 
(20.3) (18.9) (27.5) (22.7) 

[arm Yard Maniiie 5.2 4.1 3.3 4.1 
(4.0) (4.8) (4.6) (.1.4) 

PMlar Protclion 8.6 13.0 16.3 13.1 
(W ,ediciMes/ (11.2) (13.6) (9.9) (11.3) 
Insocticidles) 

Irrigat i(i 4.5 6.1 7.8 6.3 
(3.1) (,1.8) (4.0) (3.7) 
1.2 0.9 0.9 1.0(1.0) (0.9) (1.0) (1.0) 

- lubewell water 0.4 0.0 0.0 0.1 
- PUrchase (0.2) (3.9) (0.1) (0.9) 

- Fuel 2.9 5.0 6.9 5.2 
(1.9) (0.0) (2.9) (1.8) 

Traclor lliring 3.4 3.0 3.7 3.5(4.8) (3.2) (19.0) (9.8) 

I-lired Iabour 15.3 18.1 21.5 20.2(17.6) (10.2) (13.6) (14.5) 

I-ivesstoc-k 36.0 33.6 20.2 27.2 
Feeding (29.9) (36.5) (15.5) (26.0) 

Note :Figures in parentheses indicate the survey results in non-project area. 
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AnnexUre 8.6 Breakup of Cash Cost onl Sample Farms at Tail of fhe Distributaries 

(Per cenl) 

Nature of lislriutay Sub-system 

Cash cost Killianwala Venoi 7I I-I. Pakpatlan Overall 

26726 52183 44380Cash Cost (Pg./larm) 39931 
%20922) (18576) 17616) (27685) 

5.5Seed 5.9 4.6 5.9 
(-. (4.0) (6.8) (5.6) 

16.7 '14.2 18.9 16.Fertilizer 
(18.0) (14.4) (18.8) (16.1) 

I-arm Yard Manure 4.0 2.6 3.9 3.5 
(4 8) (5.8) (7.4) (5.7) 

Plan Protection 10.3 14.0 14.0 12.4 
(Weedi'ides,l (15.6) ( 3.6) (14.3) (14.'1) 
Insecticides) 

12.5 8.6 2.9 8.8 
Irrigaion (5.7) (11.9) (5.9) (8.7) 

0.8 1.1 0.8-Wator Rates 0.7 
(1.1) (0.7) (1.1) (0.9) 

I ubewell w :ler 0.0 0.0 0.4 0.1 
lurchIase (0 2) 3.9) (1.8) (2.1) 

1 !.6 7.8 1.4 7.9 
(,1.4) (7.3) (3.0) (5.6) 

1ractor [iring 2.4 3.3 7.3 " 1.6 
(3.6) (12.7) (10.5) (9.2) 

26.1 30.1 24.3Ilired I nh ou r19 ur(10.2) (8.0)" (16.7) (13.0) 

I ivestock 2 ,.6 26.6 17.0 25.3 
feeding (39.0) (20.9) (28.3) (27.0) 

Note l:IgLtr-S in p-0arentheses indicate the survey r'sults inl non-project area. 



Annexure 8.7 : Breakup of Imputed Cost on Sample Farm at Various Reaches of Distributaries 

(Rupees) 

Distributary _ _Head Reach Tail Reach 

Su-yti'Family lnterset & Imputed costs Land Family Interest & 
Imputed Labour Depreciation (Rs.iFarm, Rent Labour on farm 

costs Land rent on farm machinery 
(ps., Farm) Rent 

I 
;mplement and 

Livetock -

implement and 
Uvetock 

Killianwala 28254 35.0 34.9 30.1 39141 50.6 28.8 20.6 
(34076) (45.9) (34.6) (19.2) (25417) (43.5) (34.3) (22.2) 

Venoi 32930 48.2 29.9 21.9 46144 57.9 22.3 19.8 
(33694) (39.9) (31.6) (28.5) (39355) (37.4) (30.0) (32.6) 

11-L Pakpattan 52433 60.5 19.8 19.6 41312 62.2 22.0 15.8 
(41129) (63.3) (24.2) (12.5) (22965) (33.2) (40.2) (26.5) 

Overall 35438 47.1 28.2 24.7 41971 55.5 25.0 19.4 
(35929) (49.8) (30.5) (19.7) (26607) (38.9) (34.0) (27.2) 

Note : Figures in parentheses are the survey results in non-project area. 



Ar'nexure 8.8: Average Net Cash and Net Farm Income of Sample Farmers at Vai ious Locations of Distributaries 
(Rupees) 

Head Tail 

Net Cash Ircorme Net Fr-:m Income Nk:r ,., rc:re Net Farm Income 
Distributary Per Per Per Per Per Per Per Per 

Farm Cultivated Farm Cutivated Farm Cultivated Farm Cultivated 
Hectare Hectare Hectare Hectare 

Sub-system Project Non- Projeci Nor- P1oect No,- Project 1P --Non- N - esct IN(r- .",Qiect on- P.oject Non-
P,, eroj 1C P ,J Z::Cz Project ProjectI 

AreaArea Area Area Area Area Area*j Aieaea ea Area Area eArea 

Killianwala 30332 35408 12327 1;J 2 207 1331 848 381 52970 2.. 13310 11623 13836 2419 3607 11011 

Venoi 34662 34,310 11738 12734 1743 "S, 590 403 67704 -856c, 17638 17253 21568 19305 5619 5688 

11-LPakpattan 66581 434Uu 13550 i0i i i41i9 2272 27,3 533 5725823725 ?2S7 7!963 15974 761 2312 131 

-

1294Overall 40631 37462 12727 10703 5,193 133 162 7 133 '8$3 3t256 132 1;3 6349 3822 2293 

BEST AVAILABLE COPY
 



Annexure 8.9: Average Net Cash Household and Net Farm Household Income of Sample Farmers atVarious 
Locations of Distributaries 

(Rupees) 

Head Tal 

Dmrxar Non-Farm Net-Cash Net Farm Non-Farm Net Cash Net Farm 
Inome Household Household Income, Household Househoid 

Income IncOm Incomw IrnOXme 

Sub-system P Non- Po Non- P Non- P Nn- PW0 N-

Ae& Aea A~ A Aie kea. Aee Atet Am A& 'A Ae t 

Kiawa a 1272t 22517 43052 57924 14807 23848 8872 2900 61842 30735 22708 5319 w 
(4837) (6508) (1664) (2680) (6310) (4329) (2317) (749) 

Veno0 11673 9320 46336 44129 13416 10436 11293 3593 78996 62253 32861 22896 
(5148) (4597) (1491) (1087) (8681) (6418) (3611) (2361) 

11-L Pakpattan 12164 1733 78745 45133 26284 4005 3690 - 60948 23725 19664 761 
(8377) (5642) '2796) (501) (7433) (2607) (2398) (84) 

Overlal 12391 13078 53021 50540 17583 14611 8713 2287 67608 37543 25637 8936 
(5891) (5679) 1954) (1642) (7270) (4469) (2757) (1064) 

BEST AVAILABLE COPY
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ANNFXIJR[- 8.10 fI,1i rfrFICTENT Of f POJtT ARFA ( QVF!:.qLI 

CUMMlfULOll[ E 'lIIIlUNH IKr 

HIISEIOLO INOI E rIN f01 I 1i 
, R 5.RF nC --Fln pP.P ,nr AB l 1r0P.Ir .flr) 

0 0 
?0 7502S9.34 3,84 0.0384 0.0000 0.7000 f O84 0.0077
 
40 2363009.77 !i.97 0.1197 0.0304 0.2000 ).I8l 0.0316
 
60 4844677.36 74 53 0.245i3 0,1197 0.2000 0 36r0 0,0730
 
80 8661179,62 43.6 0.4386 0,2451 0,2000 0.W8o9 0.1368
 
100 19740977.57 100.00 1.0000 0.438A 0,2000 143R6 0.7077
 

19748977.57 1.8419 V.5349 0.4612
 

BEST AVAILABLE COPY 

http:19748977.57
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http:4844677.36
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http:7502S9.34
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ANHFXURE- 8.16 GINI CG[FFI[IENT OF NON-f-ROJEC, f% ( 'j),ERALL ). 

CUf1riULATIVE CUMMULAT!VE 
HCUSEHOLO 
,SKfdO 

INCOME 
} SHARE PC 

Vi-C, 
=B0 AB .,IC PBD+RC) 'I- , 

RfTIO 

4 
-- --- --

0 
-- - ---- --- ---- - ---- - -- -- - -- -- - - , - - --  - -

0 ,1101197 
40 4637.2 
, ,85061 8.7 

2.78 
9,68 
z0.;' 

0.0278 
0.0968 
0.?07l 

0.0000 
0.0278 
0.0968 

0.2000 
0.2000 
0.2000 

0.0278 
0.1246 
0.3039 

0.0056 
0,0749 
0.0608 

, 

80 !1039899.40 
110 47W467,i 

38.6! 
100.00 

0.3868 
1.0000 

02071 
0,3868 

0.2000 
0.2000 

0.5939 
1.3868 

0.11,: 
0.2774 

i ,.R 

. 4 '.4' . 4 0,5126 

- 8.17 1?1 C[EFFICIENT OF NIOh-PROJECT AREA (HFOD 

J1IULL TIjE CUMrM LU TIVE 
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0 0 
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13. 9
7 .i 13337 0.13,9 0.05,10 0.2000 0.192V 
 0.0.'(36

,0 IK, A .26.06 7.260f 0.1W09 0.2000 O.J3/ 0.0/99

80 1201994.61 44.04 0.4404 0.260B 0.2000 
 0.7013 0.1403
 

1?791,, .. I00.00 1.0000 0.4404
I 
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 0.1000 0.407? O.O996
 

100 202 331.74 I90'.00 1.0000 0.3424 0,2000 1,3424 0,2685
 

20'7331.74 1.5814 
 04326 O.5674
 
,3 
 03674
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Arnexure 8.22: The Lorenz Curve
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Annexure 8.2:.The Lorenz Curve 
Project Area (Venoi) 
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Annexure 8.24:The Lorenz Curve
 
Project Area ( 1 L-Pakpattan) 
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Annexure 8.25 : The Lorenz Curve 
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Annexure 8. 26 : The Lorenz Curve 
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Annexure 9. 1 Location of Piezometers Installed And Mean Water Table 
Depth On Different Locations Of Sample Watercourses
 

At Killianwala Distributary
 

Watercourse Condition lication of Killa Square Tehil )istrict Depth of Watertalles f(fvet)
No. Watercourse No. No. I1stQ. 2nd Q. 3rd Q. Mean 

71 30/I. Improved I lead I Is Saniundri Faisalabad ! 1.11 9.7 'i'l.i 9.97136-/l Middle 24 39 W1, 1J.9 'j- 9.9
7136/I. Tail 11 56 !2 0 12.4 12 6 12.312-7(1)/l I lead 6 3  1.4 11.3 11.21 11.31 il M5uMiddle 5 52 101.6 10.4 10.2 10.4

'I50(l/- 11 (ATail 
12.7 13.5 13.9 13.415 163/l Un-Improved I lead 6 9 I1 I 11.0 11.P)1 l

151 3/L Middle 15 17 - II.' 11.3 11.2 11.2
T5(13/I. 20"1Tail 45  12.11 12.9 13-1 12.711361/1 1lead 1 4 . 17 f, 17.9 17.9 !7.81131 /1 Middle 19 14 I IP,,.) 1. 1 16.9113 t,I 'Iai 1 23 17. Ij 1S.4 1S.6 18.3I-omil. I lead 13 211i 


/l Ml I 


is -)- 1).9 19.7 19.9 
Middlc 31 21'10 2 .11 21.2 20.9

Ill ' il 6 40 2(. i. 2117 21.19 21.513,51 ',."I. I lead  48.1 5).44 51 49.9i3451,,/I NlIddl" 23 16 50.6 50.4 50.V 50.6l3 ,t ,. _1ail 20 35 49.u 49.1 50.1 49.713,~,R Improved I lead 5 X4. 51).4 5' 51.'.' 50.7 
Mi,7S,/R 16 53N! ddlc 

40.0) 47.4 47.8 47.3I4 ,7SrI1, \all 10 9 40.11 4(.3 40.7 403 

4Jotc: 0 indicatctic quarler 

BEST AVAILABLE COpy
 



knnexure 9 .2 LOCATION OF PIEZOMETERS INSTALLEI) AND MEAN WATER TABLE 
DEPTH ON DIFFERENT LOCATIONS OF SAMPLE WATERCOURSES 

AT VENOI DISTRIBUTARY 

Watercourse 

No. 

Condition Location of 

Watercourse 

Killa 

No. 

Squarr 

No. 

Tch%,i District 

1, Q. 

Depth of Walertaliles (fee) 

2nd Q. 3rd Q. Mean 

3108/1-

3108/1 

3108/1 

10783/L 

10783/L 

10783/1-

75302/R 

75302/R 

75302/R 

79660/I-

79660/L 

79660/-

6()6S/L 

6068/I 

OwU6S/L 

3255S/R 
3255S/R 

Unimproved I lead 

Middle 

1 all 

I lead 

Middle 

"aI I 

Head 

Middle 

'"lil 

Ilead 

\iddle 

I lead 

\liddlc 

Tal-

I lead 
Middle 

13 

2 

22 

-

17 

21 

.6 

19 

7 

3 

20 
20 

53 

33 

114 

47 

37 

46 

__-

9 

22 

39.6 

-

115 
82 

Kabi'wal;. 

-

Khznc,.al 

-

25 

223 

206 

24.8 

24.6 

24.0 

31.6 

30.0 

27.0 

31.6 

29.6 

.... 

( 

72.") 

27 3 

25.2 

210. 

21.1) 

24.6 

24., 

24.2 

32.2 

30.2 

27.0 

30.0 

30.3 

2. 

2S.6 

2N28 

2/.S 
26.0 

25.0 

22..0 

21.8 

24.4 

24.9 

24.4 

32.4 

30.4 

27.0 

30.4 

30.8 

30.0 

2.S 

.-

28.0 
226.4 

25.3 

22.1 

21.1 

26.6 

24.8 

24.2 

32.1 

30.2 

27.0 

30.9 

30.2 

28.8 

29.S 

28.5 

2S.0 

27.7 
26.2 

3255/'R T"lail 7 90 2 .0 24.S 24.6 

4otc: ( indicatcs the quarlcr. 
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Annexure 9.3 Location Of Piezometers Installed And Mean Water Table
Depth On Different Locations Of Sample Watercourses 

At 11-1 Pakpattan Distributary 

Watercourse Condition Location of 
 Killa Square Tehsil District 

No. 
 Watercourse No. No. Ist Q. 

11000/L Un.m Improved Head - - Mailsi Vehari 18.4
l]0(0/1. Middle 5 11 16.0 
11000/L Tail 15 49 14.2
38774/1- Head 17 24 23.6
38774/L Middle 1 19 23.7 
39774/L Trail 14 38 21.740(O/R 1ead 16 92 25.4 

Middle 18 80 24.3 
Tail 19 76 24.3

14966/1, Head - 73 25.8(3 R/ I 1-1.) 

Middle 2 110 22.6 
Tail 17 121 22.9

127t155/l" Ilead 7 26 L.odhran Multan 26.9 
Middle 1 7 24.2 
Tail 25 21 23.2 

Note: 0 indicates the quarter. 

BEST AVAILABLE COPY
 

I)eplh or Watertables (feet) 

2nd Q. 3rd Q. Mean 

18.0 17.9 18.1 

16.4 16.6 16.3 

14.8 14.9 14,6 

21 ! 24.2 24.1 

23.8 23.9 23.8 

21.9 22.2 21.9 

25.5 25.6 25.5 

24.7 24.9 24.6 

24.2 24.6 24.4 
25.6 25.8 25.7 1 

o 

2"28 22.4 22.6 1 
22.8 23.0 22.9 
26.9 27.0 26.9 

25.0 25.0 24.7 

23.4 23.8 23.4 



Annexure 9.4 Water Table Depth Of Pilot Area Of Aijowal Drain Of The 
Mona Bhera Drainage SuBsystem 

Piezometer Killa Square Village Telisil District Water table Depth 
No. # # average of Three 

quarte.-s (Feet) 

1 23/24 4 Aki Phalia (;ujrat 3.92 

2 - 4.53 

3 22 3 5.99 

4 22/23 2 4.83 

5 24 1 4.20 

6 - - 3.87 

7 4.73 

8 -5.1-5 

9 4.61 

10 4.78 

Note: Five piezometers installed on ecah side of the I mile length of the drain. 

BEST AVAILABLE COPY 



Annexure 9.5 Water Table Depth Of Pilot Area Of Chot Drain Of The 
Mona Bhera Drainage Subsystem 

Piezometer 
No. 

Killa 
# 

Square 
# 

Village Tehsil District Water table depth 
average of three 

quarters (Feet) 

1 

2 

17 

-

Bahuwal 

Chak-22 (Sikandarabad) 

Phalia Gujrat 1.50 

1.26 

1.05 

4 25 10 
1.02 

5 31 10 1.22 

6 

7 

8 

32 

26 

10 

10 

17 

1.20 

1.30 

1.20 

9 

10 

10 

-

1.40 

1.37 

Note: Five piezometers installed on ecah side of I mile length of the drain. 
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Annexure: 9 .6 Soil Characteristics Up lo 150 Cm Depth At Various Points 

Located On ilach Side (1 Ajjawal )rai, Pilot Area 

P I/ D)th 
(cirl) 

I-Cc 
(ds 1n1" ) 

pi1 Is 
( 

SA, R 
1I /2 

i # lDcptl LCe 
tl 

I 
l)l Is SA R 

1-15 
15-30 

311-(0 
00- 101 

1()0-

1.75 
2.53 
1.5s 
0.72 

.NL.2 

8.33 
.21 

8.o3 
S.00 
,.3 

22.13 

().. t) 
44.30 
4.SS 

0. o-15 
1.-l)15-30 
30-00 
60-100 
100.151 

1.74 
1.1, 

0[.83 
0.59 
11.52 

7.8,7 
7.75 
7. 1 
7.,M 
7.') 1 

1..7 
1.57 
1.9-1 
0.53 
6.30 

2. 0-15 
15-30 
30-60 

00-100 
100-151) 

8.')(, 
7.89 

3.7o 
1.75 
1.18 

7.3 , 

7.88 
7.87 
8.26 
8.17 

Q.3s 
.5 1 

15.54 
5.1)7 
1.82 

7. 0-15 
15-30 
310-,0 

(10-(100 
110-15) 

10..s5 
7.22 
4.5') 
3.105 
2.77 

7.78 
8.102 
7.97 
8.001) 
8.13 

5.19 
7.,8 

7.13 
o.7) 
9.42 

3. 0-15 
15-30 
30-,0 
6)-100 
!110-150 

4.22 
3.43 
2..-
2.108 
2.38 

7.75 
7.)6 
8.113 
S.AS8 
7.8') 

4.15 
5.47 
5.13 
4.40 
3.43 

S. 0)-15 
15-31 
30-61) 

6)- 11)1 
Il)11-I5l 

9.31 
8.11 
4.1)1 

2.89 
1.35 

7.80) 
N.0( 
1.21 
8.30 
N.18 

5.04 
(1.I I 
7..16 
1.87 
7.32 

4. 0- 15 

15-3) 
31-00) 

l)-lO11 
100-150 

3.1)6 
1.67 
2.23 

.03 
).911 

7.74 
7.7N 
7.03 

7.88 
7.88 

1.84 
2.2o1 
2.58 

0.90 
-

0.I-15 
15-31 
.1)-00 

(W10-1t)) 
I00)- 15) 

3.36 
2.05 
1.57 

1.47 
1.21 

7.69 
8.03 
N.81() 

8.46 
8.411 

8.49 
.1.83 

6.01 
11.47 

5. -1.5 
15-30 
30-01 

00-1101 
11)0-150 

.32 

5.7) 

3.77 
1.01 
I.6,-1 

7.85 

7.88 
8.01(1 
8.1( 
S.)2 

0.15 

4.77 
o.35 
5.7) 
7.5') 

1. 0-I15 

15-30 
310-601 

()-1001) 
110- 1510 

2.00 

1.0) 
1.35 
1.)4 
I..M 

8.30 

8.12 
8.12 
8.15 
7.7) 

2.81 

5.53 
-1.60 
2.7.1 
4.112 

"= Piezoncters 

BEST AVAILABLE COPY 
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Annexure 9 7: Soil Characteristics Up To 150 Cm Depth At Various Points 
Located On Each Side Of Chot Drain Pilot Area 

P" / Depth 
(cm) 

ECe 
(ds In-1 

) 

plAs SAR 
(nrnul - 1 

1/2 

P, #t Depth 
(Cm) 

ICe 
(ds In*) 

pHs SAR 
nhllll L-)I/2 

1 0-15 
15-30 
30-60 

60-100 
100-150 

5.15 
2.07 
1.60 
2.02 
2.02 

7.45 
8.12 
8.24 
8.25 
8.2-

4 58 
4.39 
4.98 
1.95 
4.78 

6. 0-15 
15-30 
30-60 

60-100 
100-150 

3.0)0 
1.40 
1.06 
0.78 
0.74 

8.00 
7.98 
4.78 
7.91 
7.94 

3.77 
1.78 
3.10 
0.58 
0.96 

2. 0-15 
15-30 
30-60 

60-100 
100-150 

-1.93 
1.37 
2.0-I 
1.00 
2.44 

7.70 
8.00 
8.00 
7.58 
7.12 

3.75 
1.23 
1.55 
1.51 
1.52 

0-15 
15-3o 
30-60 

60-1(10 
100-150 

2.85 
2..15 
2.70 
0.88 
0. 87 

7.92 
7.80 
8.09 
8.04 
7.68 

2.62 
4.25 
7.09 
2.80 
2.08 

3. 0-15 
15-30 
30-60 

60-100 
100-150 

2.02 
2.14 
1.04 
0.99 
0.96 

7.70 
7,4) 
7.65 
7.-12 
7.74 

-

2.12 
1.79 
0.89 
1.45 

8. 0- 15 
15-30 
30-60 

6(-100 
100-150 

1.52 
1.29 
0.65 
0.69 
0.60 

7.66 
7.80 
7.75 
7.58 
2.60 

1.25 
2.88 
0.19 
0.89 
0.96 

4. 0-15 
15-30 
30-60 
60- 100 

100-150 

1.62 
1.08 
0.90 
0.79 
0.90 

7.52 
7.64 
"7.62 

7.56 
7.78 

2.66 
1.21 
1.15 
1.-1 
0.60 

9. 0-15 
15-30 
30-60 
60-100 

100-*150 

1.39 
1.26 
1.16 
0.88 
0.66 

7.73 
7.71 
7.50 
7.78 
7.79 

3.59 
2.81 
5.71 
0.96 

5. 0-15 
15-30 
30-60 

60-10 
100-150 

2.01 
1.84 
1.12 
1.47 
1.04 

7.72 
7.91 
8.00 
7.80 
7.77 

-

2.99 
2.67 
2.67 
1.56 

10. 0-15 
15-30 
30-60 

60-100 
10(0-150 

1.10 
0.83 
0.81 
0.95 
0.74 

7.53 

7.86 
7.60 
7.49 
7.51 

0.65 
2.85 
1.68 
2.42 
1.31 
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