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Glossary of Terms
Barani:

Rainfed cultivated areas.

Bund:

Earthen flow diversion structure.

Bondu Basti:

Land Settlement system.

Chhal:

A flood water flowing outside the channels.

Gandi/Sad:

Any obstruction constructed across the bed of torrent or its branches for
diverting flood flows towards the fields.

Kala Pani:

Perennial flow (spring water) at the upstream reaches of a hill torrent
irrigation system.

Kharif:

Summer cropping season. 1st April to 30th September.

Kuliyat-e-Abpashi:

Set of rules for diverting flood flows in headwater areas.

Lassi:

A local drink made from yogurt by adding water.

Mogha:

controlled outlet from parent canal / Distributary / Minor

Nullah:

Water stream.

Pora:

Broadcasting of seeds.

Rod Kohi:

Irrigation from hill torrent.

Rabi:

Winter cropping season, 1st October to 31st March.

Riwajat-e-Abpashi:

Traditions of diverting water for irrigation from flow in a natural channel /
Fields.

Raqba Mutalliqa:

Literary meaning ―area concerned, the local farmers have made rules that
certain areas have irrigation rights only and these command areas.

Sad:

A large diversion structure, the small ones are called Gatta or Gatti.

Saroba-Paina:

The first most important rule of distribution. Saroba refers to head and Paina
means down or tail in local and official languages of governments before the
British period.

Wah:

A small torrents.

Wakra:

A diversion structure on field channel for diversion of water to the fields.

Warabandi:

A system of equitable distribution of water in time equitable manner.

Zam:

Local term for perennial flow in hill torrent irrigation system service area.

Zarai Taraqiati Bank: Agriculture Development Bank.
Suhaga:

A procedure of breaking mud balls

Roedgi:

Germination

Dodian:

A stage of sunflower crop before flowering

Tapa:

Local traditional method of manual sowing of miaze
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PREFACE
It is a matter of pride for the Regional Institute of Policy Research and Training (RIPORT), a civil
society organization formed in 2005, to present the instant research handbook whose aim is to help
the farming communities of Gomal Zam Project, located in one of the most poverty stricken region
of Khyber Pakhtunkhwa to help improve their lives.
About two years ago, RIPORT submitted an unsolicited proposal for implementing the project
through the Small Grants and Ambassador’s Fund Program-USAID. The proposal was a leading
edge transformative initiative that would assist farmers in quickly receiving maximum benefit from
the US AID assisted Gomal Zam Irrigation Project in Tank and D.I. Khan Districts of KP.
RIPORT had analysed, that while governments were efficient in supply of assumed development
goods – in this case providing assured water supply to farmers– there were weaknesses that need
to be addressed, such as:
Lack of consultation with the communities
A poor understanding of farmer’s perspectives
An absence of provision of inputs that would solve the problems of farmers
Non-existence of clear unequivocal guidelines for a typical farmer, who is illiterate, is unable to
read and is confronted by high risks and a moody climate cycle, where nature provides rain in a
non-predictive manner. These circumstances have become even more critical with the shifting
of the Monsoon wind pattern due to rising temperature.
To produce a research work tailor made to address these matters was no easy task. However
RIPORT teamed up with a knowledgeable group of researchers from the University of Agriculture
Peshawar to come up with answers to these matters in the form of applied agriculture practices.
Thus this research output is more of a hand-book rather than a research report prepared for a
library.
It is a privilege to present this research based hand-book, that I am sure will help the farming
communities of the region in improving their livelihoods.
It may also be noted that this goal would not have been achieved without the help and cooperation
of the following:
The KP government in the Planning & Development, Agricultural and Irrigation departments
The assistance of the US people and its government through US AID, who provided the funds
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The National Rural Support Program of the Government of Pakistan, who efficiently oversighted the implementation of this project.
The research team from the Agricultural University Peshawar who conducted the research
under the guidance of Mr. Rizwan Ahmad, Director P&D, Agriculture University, with the very
able support from RIPORT’s Chief Technical Advisor, Mr. Yousaf Khattak and the Project
Management Unit at D.I.Khan, who conducted the community consultation process.

Exemplary leadership was provided by RIPORT’s Manager Operations Mr. Mohsin ul Haq, Program
Officer M&E Mr. Iftikhar Ahmad and the team of social mobilizers working with the local
communities. Thank you all.
It may noted that this work was carried out under severe security constraints as part of the project
area lay within military operations zone. RIPORT would like to thank the two Deputy
Commissioners of Tank and D.I.Khan, and those many others who though playing to a different
tune, at least recognized that much good could come out of this effort for the welfare of the
community, and thus did not hinder the progress of this effort.
Finally, I would like to place on record, my appreciation for the RIPORT head – office team in
Peshawar, for ensuring provision of quality team work that is essential for the success of any such
venture.
We hope to issue a shorter Urdu version of this hand-book soon as an extension of the project’s
communication strategy, so that the lessons are usefully employed by farmers. It is thus hoped that
RIPORT’s innovative approach improves livelihoods in a very poor part of Pakistan and will thus
also contribute towards achieving progress in meeting the targets of the Millennium Development
Goals.

Khalid Aziz
Project Director & Chairman
(RIPORT)
May 2013
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EXECUTIVE SUMMARY
D.I.Khan and Tank districts are famous for Rod-Kohi irrigation system which is a form of
spate irrigation. In these two districts a total 1.75 million acres (ma) of land is cultivable. Out
of which cultivated area is 0.71 ma while 1.03 ma of area is culturable waste. The water right
area under five major Zams is 0.543 ma, including both, perennial (Zams) and non-perennial
Nullahs/Zams. Gomal Zam is one of the five Zams that originates from the Western
Mountain located in Baluchistan and Afghanistan. The gross command area under Gomal
Zam is 271,159 acres spread over three tehsils namely D.I.Khan and Kulachi of district
D.I.Khan and Tank of district Tank. However total cultivated command area under Gomal
Zam is 191,147 acres.

The system of Rod-Kohi essentially focuses on subsistence crops and livestock. Productivity
of agriculture is usually low. Therefore, experts always advocated to improve living
conditions of the communities in the area through turning flood water into sustainable
irrigation water supply. It is therefore expected that after construction of canal irrigation
system under Gomal Zam Dam project, farmers would be able to grow high value crops
along with cereals fetching good economic returns. This will improve the socio economic
conditions of hitherto neglected communities including women and bringing them in to main
stream of development.

Gomal Zam Dam is a multipurpose dam that will generate hydropower, irrigation delivery
system and flood protection. It has been estimated that the Gomal Zam Dam will provide
316,232 acre-feet of water annually to irrigate about 191,139 acres land round the year. The
change in irrigation system from flood water/spate irrigation system to canal irrigation system
would all together change the farming system concerning agriculture and livestock as well as
trade/marketing system. However, climatic conditions would still play an important role. In
general there is an increasing trend in monthly rainfall, except during the months of March,
May and December. The maximum increase in monthly rainfall event was noticed in June.
During the winter crops growing season the decrease in monthly rainfall in December (-58%)
and March (-16%) could affect the yield of Rabi crops. Temperature is the second largest
climatic factor which affects irrigation demand.

There was a slight upward trend in the average annual air temperature; however the overall
increase in average air temperature was small. While a significant upward trend was found
during the months of February to May. This trend in air temperature in winter months
1

(February, March and April) may affect the wheat and gram production by increasing its
crops water demand in the area. On the other hand the decrease in air temperature in the
month of January may increase the risk of disease on gram crop in the area. A decreasing
trend in minimum air temperature was also found in the month of January and February of 0.7 Co which may affect yields of certain crops in the area.

With the commissioning of canal irrigation, the potential to bring large scale transformation in
land use, cropping pattern and cropping intensity would be ensured that will ultimately result
in poverty reduction. To use canal water most judiciously for agriculture, it requires having
knowledge of crop water requirements (CWR). Based on the average CWR, alternate
assessments were made using various crops combinations during Rabi and Kharif cropping
seasons with available annual canal irrigation water availability. Assessment results for
proposed cropping pattern reflect that 81.6% of 191,141 acres of command area would be
irrigated annually. Based on CWR assumptions, the Rabi cropping pattern, under 120% and
100% cropping intensities, would be wheat, gram, fodder, sugarcane, vegetable and fruit.
While Kharif season cropping pattern would be maize, cotton, rice, sugarcane, sorghum,
rapeseed, vegetables, fruits and fodder. In case of 60% cropping intensities, Rabi season
potential cropping pattern would be wheat, gram, vegetables, oilseed and fodder and for
Kharif season potential cropping pattern would be maize, cotton, sorghum, rapeseed, and
fodder.

It is important that farmers should know the potential benefits of the agriculture which could
be derived as a result of canal irrigation system. They are required to understand the
technological and agronomic practices required to fetch optimum benefit from each crop in
terms of productivity and overall production and post-harvest and marketing management.
Important crop wise production and post-production handling messages are given for
farmers along with income comparison of various crops to show the higher benefit level
under canal system if recommended production technology is applied by the farmers.
Farmers are also required to be motivated to adopt high efficiency irrigation systems (furrow,
sprinkler and drip irrigation) and demonstration be made at each Mogha /outlet command for
efficient water use. Water Users’ Associations are recommended to be formed at the
watercourse level and then these are to be federated as Farmers’ Organization at the canal
level. The Farmers’ Organizations then will form the Gomal Zam Dam Command
Organization to address all the issues related to water and agriculture. Training of the
representatives of the WUAs in areas of construction of watercourses and O&M of the
irrigation scheme and the command area development and On-Farm Water Management
2

needs to be arranged. These organizations have to be involved in other non-water activities
in provision of inputs and disposal of the marketable products to make them sustainable in
the longer run. The fields are also needed to be laser leveled. For this purpose, On-Farm
Water Management is already working in the district. However, OFWM may not be able to
cater the immediate need of land leveling on a large scale. It is therefore proposed that
besides OFWM, some private sector entity may be involved through subsidy program to
provide land leveling services in the command area.

The farmers themselves and the department of Irrigation will be responsible to form and
implement the Warabandi at the canal, distributary and watercourse levels. OFWM will be
responsible for water management at the farm level and development of the command area.
After the onset of canal irrigation system and development of minors and water courses in
the entire area, the flow of water across the villages would improve the sanitation situation
also for better health and hygiene.

The extent of water logging and salinity after induction of canal irrigation system in the
command area may crop up. However, if the farmers are consulting agriculture and OFWM
departments and properly following their recommendations in irrigation water application,
their problem of water logging and salinity would remain in control. Additionally and
importantly, irrigation department or Gomal Zam Dam project should plan and construct
drainage structure to permanently tackle the problem of water logging and salinity.

Currently in the Rod Kohi command area under Gomal Zam has no formal farm credit
program from agricultural or commercial banks. However, informal credit system amongst
the farmers themselves and traders do exist. It is proposed that government should
introduce farm credit program in the Gomal Zam Dam Command Area after initiation of canal
irrigation. For this purpose, Zarai Taraqiati Bank and other commercial banks may be
instructed to introduce their farm credit programs in the area on soft terms.

The livestock has been an integral part of the rural economy in the command area. The
district Tank and district D.I.Khan has a significant population of different livestock heads.
Maintenance of livestock and poultry at household level is the responsibility of women in the
command area. Milk, meat and eggs produced are mostly consumed at the household level
to meet the daily nutritional requirement with very little marketing opportunities. In the
absence of proper milk storage facilities and dairy value chain, the surplus milk is used to
make yogurt, lassi, cottage cheese and traditional sweets and mostly consumed within the
3

household/area. The prospects of livestock farming in the area particularly with the
introduction of canal water are very bright. Fields are open for milk farming, meat farming
and wool business.

There are a number of government institutions and non-government organization working in
D.I.Khan and Tank for the development of agriculture and livestock sectors including Gomal
Zam Dam command area. Their current position and required improvements in terms of
capacity building, strengthening, equipment needed and financial allocations have been
recommended.

4

Chapter 1

Methodology
Methodology

CHAPTER 1
METHODOLOGY
The terms of reference focus of the study is provided in the scope of work (Annexure–I) and
includes existing and proposed cropping patterns with financial analysis, existing and
proposed irrigation water practices, agronomic practices and issues like land degradation,
farm credit, working of line departments and governance of the system etc.
The primary data collection activities were confined to Kulachi tehsil due to the security
situation and elections in the area during the study period i.e. April and May 2013. However
the recommendations apply to Tank as the region displays similarity. The primary data was
collected through focus group discussions (FGDs) and individual interviews with farmers.
(Annexure–III). The various departments involved in the development of the area including
government and non-government organizations were interviewed and extensive discussions
held with relevant experts (Annexure–III). These departments/organizations included:
1. Agriculture Extension Department
2. Agriculture Research Institute
3. On-Farm Water Management Department
4. Irrigation Department
5. PMU Gomal Zam Dam
6. Arid Zone Research Institute, PARC
7. District Office of Agricultural Statistics
8. District Soil Conservation Office
9. Livestock and Dairy Development Department
10. Veterinary Research Lab
11. VEER, Development NGO
12. SPO, Development NGO

The farmers and irrigation personnel of chashma right bank canal (CRBC) irrigation system
were also interviewed for lessons learnt and identification of issues which could be replicated
in the Gomal Zam dam command area so that appropriate measures for the benefit of
farmers are taken.
Secondary data was acquired from different sources including government offices, related
previous work and website of national and international organizations were consulted as
referred to in the bibliography.
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The information collected from primary and secondary sources was organized and analyzed
systematically by the study team.
The following were members of research team
Agriculture University
1. Rizwan Ahmad, Director P&D, the University of Agriculture, Peshawar, Agriculture
Expert/ Team Leader
2. Dr. Muhammad Zulfiqar, Associate Professor/Registrar, the University of Agriculture,
Peshawar , Agri. Economist
3. Engr. Noman Latif Sadozai, Program Leader NRMO, Arid Zone Research Institute,
PARC, D.I.Khan, Water Resources Specialist
4. Abdus Salam, Deputy Director P&D, Field Team Coordinator
RIPORT
1. Khalid Aziz, Team leader , GZAP
2. Yousaf Khattak, Chief Technical Advisor
3. Amir Mufti, Program Coordinator
4. Haris Ali Shah, Coordinator Finance & Audit
5. Naeema Latif, Database Coordinator
6. Mohsin ul Haq, Manager Operations, PMU
7. Ifikhar Ahmad, Program Officer M&E
8. Humayun Khan, Monitoring & Impact Analyst
9. Ahtesham, Statistics Consultant
10. Kashif Mushtaq, IT Consultant
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CHAPTER 2
INTRODUCTION
Background

The district of D.I.Khan and Tank are famous for Rod-Kohi irrigation system which is a form
of spate irrigation. Rainfall in the upper catchments of D.I.Khan and Tank districts, that
extends to Baluchistan, Afghanistan, Suleiman range, Sherani hills and Batani range result
in runoff and water rushing into various torrents in the foothill plains of both the districts. The
flood water is called Zams and rods in these districts. The flowing seasonal streams or Rods
(Nullahs) are blocked in the bed of the torrent with a temporary diversion structure (dams or
earthen bunds) which are locally called Gandi. The flood water is then diverted through field
irrigation.
At present, the flood water right of Rod-Kohi irrigation system is regulated by Revenue
Bondu Basti (Land Settlement) system. In D.I.Khan and Tank districts a total 1.75 million
acres1 of land is cultivable. Out of which cultivated area is 0.71 million acres while 1.03
million acres of area is culturable waste. The water right area under five major Zams is 0.543
million acres2, including both, perennial (Zams) and non-perennial Nullahs/Zams. The five
major/important Zams are;
i.

Gomal Zam

ii. Tank Zam
iii. Draban Zam
iv. Chaudhwan Zam and
v. Sheikh Haider Zam

Gomal Zam originates from the Western Mountain of the Sulaiman range including part of
the watershed located in Baluchistan and Afghanistan and has a relatively large catchment
area3 of about 36,000 km2. The peak flood discharge of Gomal Zam is 2830 m3/s. Historically
the area under Gomal Zam has been irrigated through spate irrigation (flood waters) i.e. Rod
Kohi irrigation system and perennial water flow. The gross command area under Gomal Zam
is 271,159 acres spread over three tehsils namely tehsil D.I.Khan and Kulachi of district
D.I.Khan and tehsil Tank of district Tank. However total cultivated command area under

1

KP Development Statistics 2009.
Spate Irrigation in North West Frontier Province 2003.
3
UAP and UNDP Report on Rod-Kohi 2012.
2
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Gomal Zam is 191,147 acres4. Tehsil wise distribution of area is given in table-1, below:

Table 1: Land use in the Command Area of Gomal Zam

Category

Tehsil Tank

Tehsil Kulachi

Tehsil D.I.Khan

Total

Acres

% of total

Acres

% of total

Acres

% of total

Acres

Gross Area

127,277

46.94

111,007

40.94

32875

12.12

271,159

Cultivated
Command
Area

94,092

49.22

87,274

45.66

9781

5.12

191,147

Source: GZD project documents
The area under flood water rights comprises of 108,724 acres while rest of 82,423 acres is
under perennial water right. The total length of irrigation conveyance network is about 265
km and numbers of major diversion structures (Gandies/Sads) for irrigation are 128 in
numbers.

Rod Kohi Irrigation System
Hill torrent enters into plain area and diverted through a controlling structure across the
main stream. The controlling structure is made of soil that is formed as a barrier across the
torrent usually constructed through use of oxen and tractors. Local name of such structures
is Sad. This structure controls the heavy flow and at second level diverts water to side-byside sub streams. The core function of Sad is to (i) to controls water intensity and (ii)
distribute water into further small torrents known as Wah.

4

Gomal Zam Dam Project document.

8

: Flooded Fields through splat irrigratio

These small torrents (Wah) are further controlled by other structures in order to divert water
to tertiary level known as Gandi, Ghatta or Wakra. Each structure controls and diverts water
according to size of stream/Nullah. Water at tertiary level enters into fields. It is already
decided what areas will be irrigated. Usually right side has natural slope as topography in
the region supports it. It is relatively difficult to divert water on left side. However, a
considerable amount of land having irrigation rights are on left side also therefore, special
consideration are allowed by user association and under customary laws to divert water to
that side.
Saroba-Paina system is the first most important rule of distribution. Saroba refers to head
and Paina means down or tail in local and official languages of governments before the
British period. It describes the division of water into different streams, villages, areas,
individual fields accordingly including time and amount. The local farmers have made rules
that certain areas have irrigation rights only and these command areas are known as
Raqba Mutalliqa – literary meaning ―area concerned. The procedures adopted have
features that the upstream farmers have first right of water filling in the fields as much he
(they) can. In case of smaller flow water is then applied only there and Sad/Gandi is not
broken and remains there till next flood. Upon occurrence of second flood/flow then
depending on the requirement, season, climate, and wish of upstream users water is
applied to Saroba fields or either allowed its flow down. On smaller hill torrent Saroba
Sad/Gandi can remain till water is applied to all fields having rights of irrigation (Raqba
Mutalliqa or Peech). The Sad can remain there for several years till intensity of flood forces
9

it to breach or is intentionally broken by Saroba farmers under the local laws already
described.
Need for Construction of Gomal Zam Dam
The system of Rod-Kohi essentially focuses on subsistence crops and livestock. Productivity
of agriculture is usually low. Fortunes of the farmers of the area vary between subsistence
and famine. Water is the major limiting factor. The Zam has also a perennial stream with flow
discharge of 2.83 cf that irrigates an area of about 21,400 acres in the upstream reaches of
the Zam against the perennial water right area of 82,423 acres.
It was advocated by experts to improve living conditions of the communities in the area, for
that it was imperative to turn flood water into sustainable irrigation water supply along with
provision of related capacity building and technologies and made available to the farming
communities. It is therefore expected that after construction of canal irrigation system,
farmers would be able to grow high value crops along with cereals with good economic
returns. This will improve the socio economic conditions of hitherto neglected communities
including women and bringing them in to main stream of development.
Gomal Zam Dam (Khajuri Kach) is located on Gomal River in South Waziristan Agency, west
of D.I.Khan and Tank Districts of the Khyber Pakhtunkhwa Province of Pakistan. The dam
site is accessible via Tank. About a couple of miles downstream of its confluence with Zhob
River and Wana Toi.
It has been estimated that the Gomal Zam Dam will provide 316,232 acre-feet of water
annually to irrigate about 191,139 acres land round the year. This area includes; perennial
water rights covering 82,415 acres culturable command area (CCA) and flood water rights
area comprising of 108,724 acres.
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Figure 1:Gomal Zam Dam Layout Map
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Climatic Condition and Soil
The current climatic condition and a trend towards warming are not favorable for good
agricultural production system due to change in rain fall pattern thereby putting the farming
community at risk.

The change in irrigation system from flood water/spate irrigation system to canal irrigation
system would change the farming system affecting agriculture and livestock as well as the
trade/marketing system. Rainfall and temperature will continue to affect plant growth. An
analysis of past 42 year’s monthly rainfall and temperature data was made to find the annual
change in rainfall and temperature. Additionally daily climatic data (2000-2010) was
examined to find changes in number of rainy days, changes in highest rainfall events,
change in the highest maximum and minimum temperature.
In general there is an increasing trend in monthly rainfall, except during the months of March,
May and December. The maximum increase in monthly rainfall event was noticed in June.
During the winter crops growing season the decrease in monthly rainfall in December (-58%)
and March (-16%) could affect adversely the yield of Rabi crops.
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Temperature affects irrigation demand. There was a slight upward trend in the average
annual air temperature between 1989 – 2011. However the overall increase in average air
temperature was small in D.I.Khan. A significant upward trend was however found during the
months of February to May. This trend in air temperature in winter months (February, March
and April) may adversely affect the wheat and gram production by increasing its crops water
demand in the area. There are early sign of desertification due to weather change. On the
other hand the decrease in air temperature in the month of January may increase the risk of
disease on gram crop in the area. A decreasing trend in minimum air temperature was also
found in the month of January and February of -0.7 Co which may affect yields of certain
crops in the area. From the rainfall analysis, generally there is an increase in the rainfall but
the monsoon rain during the months of July and August has decreased by 29 and 25 percent
respectively, while it increased by 94% during September. Thus early parts of monsoons are
comparatively drier.

Soils in the command areas are formed in local alluvium from the rocks of adjacent hills. The
main rocks are sandstone, shale and limestone. The soil ranges from sandy loam to salty
clay and are predominantly salty to fine salty, although clayey and sandy soils do exist in
patches. Due to high lime content, the soils are hard when dry and soft when moist.
The goal of the Gomal Zam project is to increase agricultural productivity and production
farmers of the area. The study in hand is initiated to assess existing agriculture and irrigation
system and to propose viable agronomic and irrigation practices after canal water becomes
available. The study also looked into potential problems that may arise consequent to the
construction of Gomal Zam Dam and to recommend measures that need addressing. To this
end, an extensive review undertaken of the lessons learnt and experience gained while
dealing with a similar situation under the CRBC command area.
This research study will generate best practices. These will include various cropping patterns
depending on the availability of water, best water use practices, agronomic practices, land
leveling and soil erosion, water logging/ salinity and issues of farm credit.
The study has further focused on existing and desired role of the line departments, conflict
resolution on water and land rights, addition/alteration in the existing relevant laws and
development of a future governance model that can facilitate the effective utilization of
irrigation water in GZDCA.
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CHAPTER 3
CURRENT AND PROJECTED SCENARIO OF AGRICULTURE AND WATER
USE
Current Scene of Agriculture
The major land use in the command area is for farming and animal husbandry. The
command area is spread over three tehsils, two in district D.I.Khan and one in Tank. tehsil
Kulachi and Tehsil D.I.Khan are situated in district D.I.Khan while tehsil Tank is in Tank
district. A picture of division of area is reflected in the following diagrams.
Figure 2:Gross and Cultivated Command Area

Source: Gomal Zam Dam project document and Agriculture Department D.I.Khan
As shown above, the cultivated area is 49% of the total gross command area in Tehsil
Tank that is relatively high if compared to the tehsil Kulachi which is 46%. The higher
percentage of cultivated area in tehsil Tank is attributed to the larger proportion of
perennial water rights in Tank whereas in tehsil Kulachi only floods and rains are a source
of irrigation.
Agriculture mainly depends on perennial water in the upstream and middles reaches of the
Zam. While at the tail end and in the middle extant availability of flood water is the main
source of irrigation of lands. Before construction of the dam, the flood water duration and
intensity was extremely erratic, sudden and high intensity flood would wash away the
irrigation infrastructure as well as the embankments. In general, on average the possibility
of good crop was only once in five years.
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Cropping Pattern and Productivity under Rod Kohi
Cropping patterns are mostly subsistence in nature and productivity is low under Rod Kohi.
Cropping pattern of an area is determined by a number of soil and climatic factors which
determine overall agro-ecological framework nourishment and appropriateness of a crop for
cultivation. Nonetheless, at farmers’ level, potential productivity balancing of risk returns and
monetary act as guiding principles. There are several factors which influence a farmer’s
choice for a particular cropping pattern.
Infrastructure facilities play an important role in determining cropping pattern and include
irrigation infrastructure and availability of irrigation water, roads and transport, storage
facilities, trade and marketing, post-harvest handling and value addition through processing
etc.
Socio-economic factors include financial resource base, landownership, size and type of
land holding, household needs for food, fodder, fuel, fire and labour availability, etc.
On the technological front, availability of improved seed varieties, cultural requirements,
level of mechanization, plant protection, access to information, etc are some of the other
important factors in determining a particular cropping pattern.
Rod Kohi irrigation system has uncertainties in the timing, number and quantity of water. It
thus mainly supports a low-input, risk-averse type of farming system. The risk is not only of
uncertainties in availability of flood water but also the probability of receiving irrigation water
that is not equally distributed throughout the command area from head to tail under the Rod
Kohi irrigation system. At the tail end the situation is worse with sufficient flood water
availability probability once in 4 to 5 years
Moreover, the farmers who are politically and economically strong use their influence to
derive more benefits from the water that comes as flash flood. The existing law regarding
Kuliyat-e-Abpashi are seldom exercised and small farmers living at the tail end are deprived
from the benefit of flood water. The system of equal distribution of irrigation water needs to
be streamlined so that every farmer gets his due share.
The crops that are drought resistant such as sorghum, millet, wheat, pulses, oilseeds, melon
remain dominant in the cropping pattern. Wheat, sorghum, millet, maize and pulses are the
main subsistence crops. Farmers may consider growing cash crop e.g. cotton only after a
food crop has been harvested and their subsistence needs have been met.
The available data indicated that currently wheat is grown on 36.5% area, gram on 2.8%,
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sugarcane on 2.8%, fodders on 2.5%, maize 1.6%, rice on 1% and other crops on 5.5% of
the perennial irrigated area constituting overall cultivation intensity of 52.7% per annum.
The total cultivated command area under Gomal Zam is 191,174 acres. However, cropping
intensity is 52.7% including, flood and perennial irrigation water as well as rain. The
bifurcation of crops area is given in the following table;
Table 2:Crop Area and %age under 52.7% Cropping Intensity in Rod Kohi Area of
Gomal Zam Command Area
Wheat

Gram

Sugarcane

Fodder

Maize

Rice

Others

69778.5

5353

5353

4779

3059

1912

10514.5

36.5%

2.8%

2.8%

2.5%

1.6%

1.0%

5.5%

The above position given in the table is reflected in graphic display in the following figure:

Figure 3:Area under various crops with 52.7% cropping Intensity

As part of surviving strategies, the farmers grow such varieties that are adapted to the local
agro climatic conditions and possess high tolerance to drought. Such crops which are
capable of producing fodder even if the floods fail and cannot bear grain are given priority. It
has also been noted from farmers’ discussions that at some locations, crop to be grown is
determined by the timing and volume of the first flood water and subsequent irrigation
estimates. For instance, sorghum is grown in fields with early irrigation, oilseeds and pulses
are irrigated later and the last summer floods are reserved for the cultivation of wheat in Rabi
i.e. during the winter months. In some of the areas, selection of crops depends on the soil
moisture that is available after flood irrigation.
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The data collected from the farmers and the agriculture department shows following
cropping pattern:
(1) Wheat, gram, barley, rape/mustard in Rabi i.e. winter season. However, wheat and
gram were the dominant winter season crops grown in Gomal Zam command area.
(2) Sorghum, millet and sweet melon are crops of Zaid Rabi i.e. spring season cropping
pattern.
(3) Bajra, jowar (maize), millet, beans are the Kharif i.e. summer season crops.

During discussions it was revealed that average yield showed a reduction from head to
middle and again decreasing trend towards the tail end of the command area. Framers
usually prefer red wheat over gram, if water supply is sufficient to hold field moisture content
for wheat cultivation. Gram blight in January-February and pod borer attack in March time
causes severe loss to the crop which was reported to be the main reason for wheat
cultivation over gram cultivation in the region. Among the other winter crops, barley is also
used as grain crop in the area. The average yield was relatively lesser than wheat. Barley
yield decreases from head to middle and similarly to tail end. In winter crops, rape and
mustard are popular as dry land crops and are cultivated in the area.
Among the summer crops only melon, sorghum and millet were found cultivated. Mellon
cultivation is subject to availability of rainfall in spring. It is a short duration crop and it is an
opportunity for the growers when there are showers in Feb-March. Sorghum and millet are
mostly planted as fodder. Sorghum and millet is mix cultivated in one field and harvested
with grain spike at maturity. The rest of stovers of the plants are allowed to remain in the soil
and are grazed by animals. Sorghum and millet can be successfully planted with little water
and a good variety can increase its production in the area.
Major shortcomings/issues of the Rod Kohi System
Following are the major shortcomings of the Rod Kohi System:
There is no specific organization of Rod-Kohi for holistic development approach.
Rod-Kohi area lacks specific development strategy.
Land degradation and soil erosion result from floods, wind and grazing.
Suffers from due to climate change in terms of temperature fluctuations & rain pattern.
Uneven flood control mechanism and its poor efficiency.
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The Rod-Kohi wing of revenue department has limited capacity & mobility to resolve
problems.
Agricultural Engineering Department has few bulldozers to meet repair needs of the
fields and channels.
There are many technical faults in construction work performed by bulldozers.
Water rights in spate systems are not static. They change in rapidly by situation created
by various factors. External factors affecting water rights - increase in population and the
pressure for new land development, changes in cropping patterns and new market
opportunities, introduction of more permanent spate diversion structures, the shift in
power relations and changing levels of enforcement.
Competition with more labour-rewarding opportunities.
Inefficient water use organizations
Lack of capacity building of stakeholders
Poorly equipped departments that are unable to address development needs of RodKohi area.
Projected Functioning of Canal Irrigation System
Cropping patterns are market oriented and productivity is higher with irrigation. Availability of
canal water would be one of the most valuable resource for the poor farmers living in the
command area of Gomal Zam Dam. Canal irrigation possesses the potential to bring large
scale transformation in land use, cropping pattern and cropping intensity, resulting in poverty
reduction and a social transformation.
Cropping intensity signifies the acreage of crops grown on the same area in one year
inclusive of both Rabi and Kharif seasons. It is the total cropped area as a percentage of the
total cultivated land area. Therefore, cropping intensity can be less than 100%, more than
100% or even 100%. Thus the higher the intensity of cropping, the higher is the agricultural
land use efficiency. Studies of irrigation projects reveal that with availability of assured canal
irrigation water, the cropping intensity improves many fold compared to rain fed or flood
irrigation. As in the case of CRBC the cropping intensity has increased to 150 % from similar
low levels that prevail today in GZAP.
The water resources in D.I.Khan and Tank district are scarce and limited. It is therefore of
utmost importance that these resources be used judiciously to ensure sustainable
agriculture development in these districts. To ensure the most efficient use of water for
agriculture, requires knowledge of crop water requirements (CWR of crops). Crop water
requirement is defined as the depth of water needed to meet the water losses through
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evapotranspiration (ET) of a disease free crop, growing in large fields under non restricting
soil conditions including soil moisture and fertility while achieving full production potential
under the given environment. In the absence of information about CWR, farmers usually
over irrigate or under irrigate their fields with consequent loss in yields and production. Due
to this highly important matter for agriculture, various organizations, in Pakistan, have been
involved to determine accurate CWR for various crops. This calculation essentially requires
historical meteorological data such as maximum-minimum temperature, relative humidity,
wind speed, sunshine hours and rainfall over a period of previous 40 to 50 years. For the
purpose of determining CWR for the command area of Gomal Zam Dam, assistance has
been taken from the publications of FAO and IUCN on CWR for Pakistan as well as OFWM
department of the Khyber Pakhtunkhwa province.
Based on the average CWR alternate assessments were made using various crops
combinations during Rabi and Kharif cropping seasons with available annual canal irrigation
water which is 316,232 acre-feet. Based on the assessment results, with low delta crops
dominating, only 81.6% of 191,141 acres of command area would be irrigated annually. The
overall crops combination for whole of the command area is given as under while details
under various cropping intensities would be given in succeeding sections.
Table 3:Crop Water Requirement and Proposed Crops
Average
CWR per
Acre in
acre-feet

Proposed Crops
(Area in acres)

Percent of
Cropped Area
(155,889 ac)

Percent of
Command Area
(191,141 ac)

1.804438

41389

27%

22%

0.984

25000

16%

13%

Rabi Vegetable

1.640398

5000

3%

3%

Sunflower

2.624637

5000

3%

3%

Maize

2.132518

25500

16%

13%

Cotton

3.280797

5000

3%

3%

Kharif Vegetable

1.968478

5000

3%

3%

Rice (paddy)

1.886458

5000

3%

3%

Sorghum

1.804438

8000

5%

4%

Rapeseed

1.45

10000

6%

5%

6.561593

5000

3%

3%

Fruits

4.447

1000

1%

1%

Fodder

2.625

15000

10%

8%

155889

100%

81.6%

Crop
Rabi Crops
Wheat
Gram

Kharif Crops

Crops of both Seasons
Sugarcane

Total

18

(Information based on focus group discussions in Kulachi Tehsil of D.I.Khan), deliberations
held in agriculture department as well as data collected from farmers cultivating their lands
under command area of CRBC irrigation supported the same paradigm as explained in
foregoing paras regarding cropping pattern and cropping intensities under the Gomal Zam
dam command area. Based on the ground knowledge and a literature review and
discussions held with various stakeholders, the following cropping patterns are suggested
for different cropping intensities.
Cropping pattern with 120% Cropping Intensity
The total command area under 120% cropping intensity as given in the project document is
30,887.5 acres. When converted into 120% cropping intensity, the cropped area becomes
37,065 acres. However, as discussed earlier based on the CWR, only 36,565 acres would
be brought under crops, which shows 118% cropping intensity. Based on foregoing
assumptions, the Rabi and Kharif cropping pattern would be as under.
Rabi Cropping Pattern under 120% Cropping Intensity
For the Rabi season potential cropping pattern would be wheat, gram, vegetables, fruits and
fodder. The appropriate percentage of area during Rabi under each crop is suggested as
follows; wheat 41%, gram 18%, fodder 19%, sugarcane 11%, vegetable 9% and fruit 2%. A
graphic representation showing area under each crop proposed for Rabi season under canal
irrigation is as under.
Figure 4:Rabi Cropping Pattern under 120% Cropping Intensity
Fodder, 2000
Fruit, 500
Wheat,
9000

Gram,
4000

Sugarcane, 2500

Vegetable, 2000

19

Kharif Cropping Pattern under 120% Cropping Intensity
For the Kharif season potential cropping pattern would be maize, cotton, rice, sugarcane,
sorghum, rapeseed, vegetables, fruits and fodder. The appropriate percentage of area under
each crop is suggested as maize 15%, cotton 10%, rice 10%, sugarcane 13%, sorghum
15%, rapeseed 8%, vegetables 15%, fruits 3% and fodder 11%. A graphic presentation
showing area under each crop proposed for Rabi season under canal irrigation is given as
under.
Figure 5:Kharif Cropping Pattern under 120% Cropping Intensity

Rabi Cropping Pattern under 100% Cropping Intensity
For the Rabi season potential cropping pattern would be wheat, gram, vegetables, fruits and
fodder. The appropriate percentage of area during Rabi under each crop is suggested as
wheat 45%, gram 26%, fodder 8%, sugarcane 7%, vegetable 7%, sunflower 6% and fruit
1%. A graphic presentation showing area under each crop proposed for Rabi season under
canal irrigation is given as under.
Figure 6:Rabi Cropping Pattern under 100% Cropping Intensity
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Kharif Cropping Pattern under 100% Cropping Intensity
For the Kharif season potential cropping pattern would be maize, cotton, rice, sugarcane,
sorghum, rapeseed, vegetables, fruits and fodder. The appropriate percentage of area under
each crop is suggested as maize 30%, cotton 8%, rice 8%, sugarcane 8%, sorghum 9%,
rapeseed 9%, vegetables 8%, fruits 1% and fodder 19%. A graphic presentation showing
area under each crop proposed for Rabi season under canal irrigation is given as under.

Figure 7:Kharif Cropping Pattern under 100% Cropping Intensity

Rabi Cropping Pattern under 60% Cropping Intensity
For the Rabi season potential cropping pattern would be wheat, gram, vegetables, fruits and
fodder. The appropriate percentage of area during Rabi under each crop is suggested as
wheat 49%, Gram 35%, fodder 6%, vegetable 1%, sunflower 9% and fruit, less than 1%. A
graphic presentation showing area under each crop proposed for Rabi season under canal
irrigation is given as under.
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Figure 8:Rabi Cropping Pattern under 60% Cropping Intensity

Kharif Cropping Pattern under 60% Cropping Intensity
For the Kharif season potential cropping pattern would be maize, cotton, rice, sugarcane,
sorghum, rapeseed, vegetables, fruits and fodder. The appropriate percentage of area under
each crop is suggested as maize 49%, cotton 2%, rice 2%, sorghum 7%, rapeseed 21%,
fruits less than 1% and fodder 19%. A graphic presentation showing area under each crop
proposed for Rabi season under canal irrigation is given as under.
Figure 9:Kharif Cropping Pattern under 60% Cropping Intensity
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Message for the Farmers:
It is important that farmers should know the potential benefits which could be derived as a
result of canal irrigation system. For this purpose, they should embrace the technological
and agronomic practices required to fetch optimum benefits from each crop in terms of
productivity, overall production, post-harvest and marketing management. Important crop
wise production and post-production handling messages are given for farmers hereunder
along with income comparison of those crops which are being cultivated in Rod-Kohi system
as major crops and would also be cultivated under canal irrigation system and to exhibit
higher benefit levels, provided that recommended production technology is applied by the
farming community.

Message for Wheat Crop’s Farmers
Wheat is an important staple crop of the country. In Khyber Pakhtunkhwa, it is the most
popular crop with 1.64 million acres under cultivation, (Development Statistics of Khyber
Pakhtunkhwa 2009). Similar trend is found in all districts including D.I.Khan and Tank.
Currently, the wheat crop is found to be economically profitable compared to some of other
competitive crops. The farmers’ revenue from wheat crop will substantially increase with the
availability of canal irrigation water as reflected in the following table:

Table 4:Rod-Kohi vs. Irrigated Agriculture: Net Income from Wheat Crop

400

Production
cost/acre (Rs.)
7100

Revenue/acre
(Rs.)
12000

Net Benefit/
acre (Rs.)
4900

900

17460

28000

10540

System

Yield/acre (kg)

Rod-Kohi
Canal

Source: Field Data and Agriculture Department D.I.Khan
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Land Preparation: it is important to prepare land before sowing so that seed
germination is optimum and weeds emergence is minimum. Before plowing land
should be irrigated. Besides, plowing, ratoons of previous crops should be
removed, land should be leveled. If possible it should be laser leveled.

Appropriate Seed Varieties: Before start of wheat sowing season each year,
agriculture department should be consulted for information on most appropriate
seed variety available in the market or at Farm Services Center (FSC). However,
currently for irrigated area suitable varieties are Pir Sabaq 2004, and 2008, Batoor,
Siren 2010, Atta Habib, Aary 2011 and Aas 2011.
Seed Rate: For obtaining a good production, the range of seed rate is 40kg to 60 kg
per acre. If the sowing is completed from November 1-10 then seed rate is 40kg to
45kg per acre. From November 11 -30, use 50kg seed per acre. In case sowing is
done in December then 60kg seed per acre would be required. However, the best
sowing time is between November 1 and 15.
Sowing Methods: The best option for sowing seed is through drill or pora or kera. If
sowing is through hand splash then additional 5kg seed per acre be used. The
seed should be placed 5-8 cm deep in the soil and the best distance between the
rows is 25-30cm.
Fertilizers requirement: Balanced and timely application of fertilizers results in good
yield. It is important to have soil test done by agriculture department for appropriate
doze of fertilizers. Usually at the time of sowing, one bag each of the DAP, potash
and urea is applied. One bag of urea or other fertilizers having nitrogen, phosphorus
and potash should be applied at the time of first or second irrigation after sowing.
Along with chemical fertilizer, if farm yard manure is used would improve the yield
even more.
Irrigation: The wheat crop needs 3-4 time water application. 1st irrigation should be
within 18 to 25 days of sowing. The appropriate time for 2nd irrigation is after six week
of 1st irrigation. 3rd irrigation should be at the time of spike formation and 4th irrigation
at the time of pollen formation.
Control of Weeds: Weeds are plants which grow along with wheat plants. If these
plants are more in number then those can reduce wheat yield. They may also attract
insects which could cause disease. Therefore control of weeds is necessary. The
important methods for control of weeds include; use of pure seed which is free of
impurities, freeing of land from weed plants during land preparation and cleaning of
watercourses. Hoeing could be another option for control of weeds. Weeds could
also be controlled through chemical means. For this purpose, it is important to
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consult agriculture department so that agricultural expert could prescribe appropriate
weedicide for particular type of weed. While using any weedicide, instructions
available on the pack should be strictly followed to avoid any health danger.
Harvesting of wheat: The best time of harvesting of wheat is when it ripens and its
grain contains 20 to 30% moisture. If harvesting is done through combined harvester
then grain moisture should be 14% or less. After threshing, it should be kept in sun to
reduce moisture to 12% or less. It will help avoid insects, pest attack during storage.
Storage and marketing: Before storage, godown or storage should be cleaned and
appropriate spray should be used. If seed is to be stored, it should be fumigated. All
holes and cracks should be repaired to avoid rodents and pest attack. Wheat can be
stored for a longer time; therefore, it should be brought to the market when
comparatively good prices are prevailing in the market.

Message for Gram Crop’s Farmers
Gram is an important member of the pulses family. Due to its nutritional and medicinal value,
gram crop is cultivated all over the world. In Khyber Pakhtunkhwa, gram crop is cultivated on
about 247,000 acres. Gram has also been found under cultivation in the Gomal Zam
command area. However, due to erratic rainfall and unpredictable flood water, its production
has been quite low. Under canal irrigation program, farmers would have an opportunity to
grow gram crop and fetch reasonable income through enhanced productivity per unit area. A
comparison of production cost and revenue from Gram crop under Rod-Kohi and canal
irrigation system is given in table-5.

Table 5:Rod-Kohi vs. Irrigated Agriculture: Net Income from Gram Crop

Rod-Kohi

250

Production
cost/acre (Rs.)
6850

Canal

450

13950

System

Yield/acre (kg)

Revenue/acre
(Rs.)
13500

Net Benefit/
acre (Rs.)
6650

24500

10550
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Source: Field Data and Agriculture Department D.I.Khan

Land Preparation: Selection of land for gram cultivation is important. The best
suited land for its cultivation is sandy. In case of very good land, volume of crop
increases but its yield is comparatively low. In order to prepare the land, one or two
plowing would be needed. Land leveling would enable to optimize use of irrigation
water.
Appropriate Seed Varieties: For Tehsil Tank and Kulachi, experts recommend
Sheen Ghar, Logar 2000 and Karak-1 gram varieties. For D.I.Khan Tehsil, most
appropriate varieties include; Sheen Ghar 2000, Karak-3 and Karak-98. It is also
advisable that with start of gram sowing season, agriculture department should be
consulted for information on most appropriate variety available in the market or any
new improved variety evolved.
Seed Rate: For obtaining a good yield, the seed rate recommended for gram is
about 30kg to 32 kg per acre, for all the three tehsils under the command area of
Gomal Zam Dam. The best time of sowing proposed by the Ahmad Wala, Karak
Research Station, is between October 15 to November 15.

Sowing Methods: The best option for sowing gram seed is in lines/rows and the
optimum distance between the rows should be 30cm.
Fertilizers requirement: As gram belongs to leguminous family, therefore, it needs
less nitrogenous fertilizer compared to other crops. However, it needs more
phosphorous fertilizer. Therefore, at the time of sowing, 10 to 12 kg nitrogenous
fertilizer and about 30kg phosphorous fertilizer should be applied per acre.
Additionally, local expert of agriculture department should be contacted for advice.
Irrigation: Gram crop usually need less water. Besides providing water at sowing
time, it is important to irrigate the field at flowering time for a good yield.
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Control of weeds: A number of weed plants could germinate and if their growth is
large, they can significantly reduce gram yield. Therefore, weeds should be
eliminated or minimized through deep plowing as well as mechanical method or hand
picking and by using pure seed. Farmers may also consult agriculture department for
latest methods to control weeds including chemical control.

Diseases: There are three common diseases of gram crop. These are gram blight,
gram wilt and root rot. Certain insects could also attack gram crop. For precautionary
and post attack, expert opinion of local agriculture office is necessary before
application of any chemical spray is done.

Harvesting of Gram Crop: Timely harvesting of gram crop ensures optimum grain
quality, therefore it is important to harvest gram crop timely. Both, early and delayed
harvesting results in yield losses. Appropriate time of harvesting is when a large
percentage of the pods are fully matured. Avoid harvesting during adverse weather
condition i.e. rains and overcast weather. All the harvested stems should be kept in
one direction in order to ascertain efficient threshing. Keep the harvested stems for
drying in the sun.
Storage and Marketing: Storage is an important aspect of post-harvest
management. The storage should be located on a raised place. It should be should
be protected from humidity, excessive heat, directs sunrays, insects and rodents.
The storage needs be properly cleaned before storing produce. There should be no
left over grains, cracks, holes and crevices in structure, which may harbor insects.
Preferably, storage structure should be fumigated. Efforts should be made to get
price information from various markets and then it should be decided which market
would fetch better price keeping in view transportation handling etc.
Message for Rapeseed and Mustered Growing Farmers
Rapeseed and Mustered is an important oil crop. Due to its high oil content of good quality
i.e. 44% to 46% and 38% to 42% protein in its meal, the crop has always remained popular
amongst the farmers. More than 3000 acres of land in Khyber Pakhtunkhwa has been under
Rapeseed and Mustard with average yield of about 220 kg per acre.
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Table 6:Rod-Kohi vs. Irrigated Agriculture: Net Income from Rapeseed & Mustard

Rod-Kohi

200

Production
cost/acre
(Rs.)
7300

Canal

300

7700

System

Yield/acre (kg)

Revenue/acre
(Rs.)

Net Benefit/
acre (Rs.)

12000

4700

18000

10300

The production technology for the crop is as under.
Soil:

All soil types suitable except water logged and acidic soils with high
Aluminum and Manganese.

Recommended Varieties: Pak-Cheen, Abasin 95,Royal Anmol, etc.
Seedbed Preparation: 2 – 3 ploughings + 1-2 planking
Planting time:

Mid September to Mid October

Seed Rate:

Line sowing

=

4-5 kg/ha

Broadcast

=

5-6 kg/ha

=

30-45 cm

Plant to plant distance

=

4-5 cm

Seed depth

=

2-3 cm

Nitrogen

=

90 kg/ha

Phosphorus (P2O5)

=

60 kg/ha

Potash

=

50 kg/ha

Method of Planting: Row to row distance

Fertilizer:

Irrigations:

3-4 irrigations (depending upon rains)
1st irrigation 30-45 days after germination
2nd irrigation of bud formation
3rd at the time of flowering
4th at the time of seed filling

Aphid Control:

Spray Master 60 SL @ 1000 to 1500 ml/ha
or Lorsben 40 EC @ 700 to 1000 ml /ha
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Weeding:

One hoeing manually or by tractor (if possible hoeing before 2nd
irrigation)

Harvesting:

Matures in 160-190 days, harvest when 30-40% seeds matures and
turn brown /yellow

Threshing:

Sundry for 8-10 days and then thresh

Drying & Storage:

Dry seed upto 8-10% moisture level and store at dry places

Message for Sunflower Crop’s Farmers
Sunflower is an important oil crop. Due to its profitability and rotational value for land
maintenance, its popularity is growing amongst farmers. Around 1250 acres of land in
Khyber Pakhtunkhwa is under sunflower crop with average yield of about 650 kg per acre.
The production cost and revenue from sunflower crop under canal irrigation system is given
as under in table-7;
Table 7:Irrigated Agriculture: Net Income from Sunflower Crop
System

Yield/acre
(kg)

Canal

650

Production
Cost/acre
(Rs.)
13186

Revenue/acre
(Rs.)

Net Benefit/acre
(Rs.)

25305

12119

Land Preparation: The sunflower crop can be grown on all types of lands except
saline lands. The Land preparation would include deep plowing to be followed by
cultivator and suhaga operation. Land should be leveled for attaining irrigation water
efficiency.
Appropriate Seed Varieties: There are a wide number of sunflower varieties
available in the market. All major multi-national and trans-national seed companies
produce sunflower seed. The sunflower seed available in Pakistan are; ICI Pakistan,
Monsento Pakistan, Senjenta Pakistan, Pioneer Pakistan and Angro Chemicals.
Besides, Pakistan Agriculture Research Council (PARC) and Agriculture Research
System of Government of Khyber Pakhtunkhwa has also evolved sunflower seed
varieties. The varieties produced by PARC are PARSUN-1 and those produced by
the Provincial Agriculture Research System are Aretar, Peshawar-93 and Gulshan94.
Seed Rate: For obtaining a good yield per unit area, impurities free seed in the range
of 2kg to 2.5kg is good enough for mechanical sowing. However if sowing is done
through hand splash then 3kg seed per acre may be used.
Sowing Time and Methods: The sunflower could be produced in both seasons.
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However, in the instant case it is recommended as Rabi Zaid crop that may be sown
middle of January to middle of March. The best method of sowing sunflower seed is
planter. The distance between plant to plant should be 9” to 1” whereas row to row
distance should be 2 feet to 2.5 feet.
Fertilizers requirement: Balanced and timely application of fertilizers results in good
yield. It is important to have soil test from agriculture department for appropriate doze
of fertilizers. Usually at the time of sowing, one bag each of the DAP, and Urea and
1.5 bags of Potash should be applied per acre. Half bag of Urea may be applied
each at second irrigation and at the time of dodian. Half bag of Potash per acre
should be applied in the areas where there is deficiency of potash in the land.

Irrigation: Irrigation demand mainly depends on climatic conditions. However, 1st
irrigation should be applied after 30 days of Roedgi. The 2nd irrigation should be after
two weeks of 1 st irrigation which also time of developing “dodian”. The 3rd irrigation
should be applied at the time when flowering starts. The 4th irrigation should be at the
time when seed formation takes place. 5th and final irrigation should be after two
week of 4th irrigation.
Control of weeds: The same advise for control of weeds is applicable as indicated
for other plants.
Harvesting of sunflower: Sunflowers should be allowed to mature in the field. The
important indicators of maturity include; the back of the flower head that will turn
green to yellow and dry, most of the yellow petals will have dried and begin falling,
and the seed coats will be black and white striped while seed moisture should be
about 35%.
Storage and marketing: The same instructions are applicable as for others crops.

If possible, value addition may be done at household level by extracting oil which can be
marketed at local level also and could get better returns. If it is not possible, then it should be
sold in the market where better prices are prevailing.

Message for Maize Crop’s Farmers
Maize is an important crop of Khyber Pakhtunkhwa and is grown in all districts. Annually,
an area of about 1.3 million acres is cultivated for maize crop in the Province. Yield wise
D.I.Khan stands at 4th amongst all the districts with around 950 kg/acre. Maize is an
important source of carbohydrates and edible oil and is available in a variety of products.
Besides it is also used as feed for livestock and poultry. In the Rod-Kohi scenario, maize
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being Kharif crop has low yield. However, with the availability of canal irrigation water,
yield of maize crop is expected to increase significantly as in other irrigated areas. A
comparison of production cost and revenue from Maize crop under Rod-Kohi and canal
irrigation system is given under in table-8.
Table 8:Rod-Kohi vs. Irrigated Agriculture: Net Income from Maize Crop
System

Yield/acre (kg)

Rod-Kohi

400

Production
cost/acre (Rs.)
6500

Canal

950

16500

Revenue/acre
(Rs.)
12000

Net Benefit/
acre (Rs.)
5500

28500

12000

Land Preparation: To obtain a good yield, selection of land and its preparation for sowing
the maize crop is important. The land which poses the ability to absorb water at a greater
rate is suitable. Maize should not be cultivated on land that is sandy, water logged or
saline. The first plowing should be deep and there after two more plowings would make
the land soft. Land leveling is important for achieving greater irrigation efficiency.
Appropriate Seed Varieties: It is important to sow recommended varieties for obtaining
good yield. In this respect local office of agriculture department or farm service center
would be suitable places to obtain information on improved varieties available in the
market. The maize seed is available both in hybrid and normal varieties. The
recommended normal varieties are AZam, Jalal and Iqbal 2008 where as recommended
hybrid varieties are Baber and Karamat.
Seed Rate and Sowing Method: Seed rate depends on the way seed is put in the land.
“Tapa” is the most economical method of sowing in which 10 kg of Maize seed/acre would
be required. If the sowing is done through drill, it will require 10-12 kg seed per acre.
However, if seed sowing is done through hand splash it would require 14 kg of seed per
acre. The sowing should be done in rows and row to row distance should be 2.25 to 2.5 feet
and plant to plant distance should be 06 to 09 inches.
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Fertilizers Requirement: For getting a good crop it is important to apply balanced fertilizer
at right time. For applying balanced fertilization the farmers should conduct soil testing
through agriculture department. Generally at the time of land preparation 01 bag each of
DAP and potash and 10 kg of zinc is applied. When the crop attains the size of 01-1.5 feet,
one bag of urea should be applied. Similarly another bag of urea should be applied when the
plant size attains 2.5-3.0 feet height. It should be remembered that all fertilizers should be
applied before flowering stage.
Irrigation: If the sowing has been done through drill or planter then 1st irrigation should be
25-30 days after sowing, otherwise keep the land wet till plants start growing. It is important
that land should be irrigated 03-04 times with small intervals during grains formation.
Irrigation should be ensured when flowering but water should not stand in the field.
Control of Weeds and Disease: A number of insects and pests which can attack maize
crop. In order to control these, a number of insecticides and pesticides are available in the
market. However, the application should strictly be made in consultation with experts of
agriculture department working in the area.
Harvesting: The best time of harvesting the maize crops starts when flowers of the crop get
dried and lower portion of grain shows black spots. After picking of cobs, covers should be
removed and cobs should be placed in a dry place.
Storage and marketing: When cobs get dried, grain should be separated and should be
stored in clean and dry place/containers. The grain stored for seed purpose should also be
fumigated to maintain its viability intact. As the shelf life of maize grains is greater, therefore,
marketing should be done at appropriate time when selling price is good.

Message for Sugarcane Crop’s Farmers
Sugarcane is an important crop which not only contribute in sugar manufacturing but also
many other valuable by-products. Farmers consider it a cash crop. In Khyber Pakhtunkhwa it
is grown on an area of about 240,000 acres. It is a dominant crop of CRBC area and also
cultivated in district Tank. Although being a high delta crop it is not recommended for Gomal
Zam Dam command area but due to its importance and attraction of fetching high return,
farmers would plant this crop. Therefore, its plantation is recommended at a modest level.
The production cost and revenue from sugarcane crop under canal irrigation system is given
as under in table-9:

32

Table 9:Irrigated Agriculture: Net Income from Sugarcane Crop
System
Canal

Yield/acre (kg)
20000

Production
cost/acre (Rs.)
31200

Revenue/acre
(Rs.)
60000

Net Benefit/
acre (Rs.)
28800

Land preparation: Sugarcane is a deep-rooted crop and proper land preparation plays an
important role in the development of cane root system, and achieving optimal growth of the
crop. Land should be prepared by deep ploughing at least every two years. The soil should
be disked. Soil in the prepared field should be friable and well worked so that full germination
takes place and later on plants grow well.
Planting time, method and seed rate: Sugarcane must be planted either in September or
in Feb.-March. September planted crop usually produces 25 to 35 % higher yield. Sugarcane
should be planted at a row spacing of 100 cm. Three-budded double sets should be placed
end to end in the furrows covered with 2 to 3 cm soil layer. About 80 to 100 mounds of thin
cane varieties and 100 to 120 mounds of thick varieties are sufficient to plant one acre.

Seed Selection: Always use healthy seed of approved varieties of sugarcane. This can
increase cane yield from 20 to 25 per cent. Sugarcane varieties recommended are CPM –
13, CO –1321, Mardan-93, JN 88-1, ABID-96 and Mardan-2005, CP 77-400, MCP-421 and
Mardan-92.
Fertilizer application: It is very important to use proper doses of balanced fertilizers to
exploit the maximum yield potential of cane crop. Phosphorus, potash and 1/4th Nitrogen
should be applied at the time of planting. It is preferable that phosphorus and potash may be
applied in furrows where seed sets are to be placed. Rest of the nitrogenous fertilizer may be
applied in three equal splits i.e. during April, May and by mid June to February-March
planted crop. It will be beneficial if nitrogenous fertilizer is applied in four equal splits to
September planted crop besides one fifth applied at planting. In this case it may be applied
during March, April, May and June. In September planted crop may be given an additional
dose of 20 to 40 kg Nitrogen (one to two bags of urea) per acre.

Weed Management: Good land preparation is a key factor in controlling weeds. For proper
weed control, Gesapax Combi (80 WP) may be applied @ 1.4 kg per acre in medium
textured soils and @ 1.8 kg per acre in heavy soils in 100 to 120 liters of water. The
weedicide should be used with the advice of the technical experts of agriculture department.
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Integrated Pest Management for Sugarcane: Pests reduce sugarcane yield. The most
serious insect pests are sugarcane borers, pyrilla, and whitefly. In some areas mealy bug,
black bug and armyworm are also causing damage. These attacks on sugarcane can be
minimized by proper protection of the cane crop from insect pests with scientifically designed
IPM Program throughout the year. Pesticides are applied as and when needed in
combination with cultural practices, resistant varieties and introduction and conservation of
natural enemies. Pesticides will continue to play an important role in the IPM Program. The
primary difference, however, is that these products are used selectively and judiciously.
Besides using pesticides/insecticides, insects could also be controlled by biological
measures. These control measures are safe for environment, and are hazard free.
Control of diseases: For controlling sugarcane diseases, use healthy and disease-free
seed of resistant varieties. Treat the seed with hot water or fungicide/s before planting. Seed
may be treated with hot water at 520 C for 30 minutes. The diseased plants from the field
should be removed and either buried or burnt. Farmers should avoid keeping ratoon of a
certain crop, which have got severe disease attack during first crop season.

Irrigation: It is very important to take care of the irrigation requirements of sugarcane,
particularly in summer months. Farmers must plan their acreage to be planted under cane
crop according to the available water at their farm. It may be noted that each field should get
at least 16 to 20 irrigations during the crop year adjusting the irrigation schedule according to
rainfall in summer.
Table 10: Irrigation intervals for Sugarcane
March-April

12-14 days

May-June

8-10 days

July-August

10-15 days

September-October

15-20 days

November-December

25-30 days

(if there is no rainfall, irrigation interval should be 810 days)

Harvesting and Marketing: Stop irrigation 25 to 30 days before the harvest of crop and do
not leave the harvested crop for long period in the field. In case it has to be kept for a
prolonged period, it should be covered with trash. Different varieties planted may be
harvested according to their maturity. Harvesting of early maturing varieties may be started
during November, mid season varieties during December and the late maturing varieties
during January. The crop harvested during February-March gives good ratoon crop. Efforts
should be made to transport crop to desired factory immediately after harvesting.
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Message for Cotton Crop’s Farmers

Cotton also known as white gold is one of the most important commercial crop of Pakistan,
playing a key role in the economy as well as export. Cotton is a major crop of Punjab and
Sindh. However, it is also a popular crop of D. I. Khan where it is grown on an area of about
500 acres. With availability of canal irrigation water, area under its cultivation is expected to
increase. A comparison of production cost and revenue from cotton crop under Rod-Kohi
and canal irrigation system is given as under in table-11.
Table 11:Rod-Kohi vs. Irrigated Agriculture: Net Income from Cotton Crop
System

Rod-Kohi
Canal

Yield/acre in
kg
150
230

Production
Cost
(Rs/acre)
7500
18800

Revenue
Rs/acre)

Net Income
Rs/acre)

11250
28750

3750
9950

The production technology for the cotton crop is as under:
Land Preparation: A good tillage is essential before sowing. Deep ploughing (25 to 30
cm) is recommended ever 2-3 years following by 3-4 harrowing and leveling.
Suitable Varieties: CIM-1100, CIM-448, CIM-443, FH-900, BH-18, FH-634, etc.
Irrigation: Cotton should be planted on beds and furrows for better irrigation efficiency and
increased yield. The plant spacing in this method should be in the range of 6” to 9”. Apply
double pre planting irrigation. Then 1st irrigation should be given after 40 to 60 days of
planting depending upon the variety. Further irrigation should be given per requirement.
However, irrigation should be stopped by 5th to 15th October to avoid late maturity.
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Sowing Time: 1st of May to middle of June.
Fertilizer Application: Nitrogen application should be in the range of 35 to 60 kg per acre in
three doses but before the crop makes canopy, depending upon the soil test result. 20 to 25
kg of phosphorus pentoxide may be applied per acre mixed with farmyard manure.
Weeding: Weeding operations are one of the most important to increase cotton production.
The high temperature and rainfall experienced in many areas cause rapid growth, not only of
the planted crop but also of the weeds, which can quickly choke the former unless controlled.
The use of chemicals for weed control should be in accordance with the agricultural expert’s
opinion for optimum results. In small farms, weeding is usually done manually by sickle.

Plant Protection Measures: Plant protection is one of the major farm operations for cotton
crop. Pesticide application for cotton crop accounts for more than 50 % of total pesticide
used for agriculture. Sprayers are used for applying insecticides, pesticides, herbicides,
fungicides and plant growth regulators. However, it is important that agriculture department
should be consulted before applying any type of spray and instructions of the label of the
containers must be observed.

Harvesting: Most of the cotton, whether rainfed or irrigated, is handpicked by human labour
particularly females. It has been estimated that about 600 man-hour are required per acre for
picking by this method. A grown up person can pick about 40-70 kg of seed cotton per day.
The mechanical way of picking by spindle type picker, can pick over 1000kg. Manual cotton
picking is not only a tedious and laborious work but also costlier. In recent years labour
shortages during peak periods of cotton production, has been quite frequent and
widespread.

Message for Rice Crop Farmers
Rice is third important crop of Khyber Pakhtunkhwa after wheat and maize, which is
cultivated on an area of 125000 acres. It is also an important crop of D.I.Khan and Tank
Districts. The area under rice in D.I.Khan is the largest among all the districts with around
50,000 acres in 2007.The production cost and revenue from Rice crop under canal irrigation
system is given as under in table-12.
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Table 12: Irrigated Agriculture: Net Income from Rice Crop

System
Canal

Yield/acre (kg)
1300

Production
cost/acre (Rs.)
18080

Revenue/acre
(Rs.)
39000

Net Benefit/
acre (Rs.)
20920

Image
A rice field in and
D.I.Khan
Land 2:
Preparation
nursery raising time: The first step in rice cultivation is to grow rice

nursery. For this purpose fertile portion of land is selected having sufficient water and
drainage facility. For 1 acre of land, the rice nursery is on 0.5 acre is good. For plane areas
right time of growing rice nursery is in the 2 nd, 3rd and 4th week of May. For 0.4 acres land
16-20 kg rice seed is sufficient. The water level should be 01-1.5 inch above the surface
during day time; this also helps in keeping the birds away from seeds.
The water should be drained in the evening and again filled in the early morning. Within a
time of one week the germination will complete. After germination water level should be
increased to 2-2.5 inches. This helps in weed control too. The nursery will be ready for
transplantation in 30 days. Care should be taken in performing transplantation within 40
days. Otherwise delay will result in lower production.
Seed Rate: For aromatic Basmati 385, seed rate should be 16kg per acre. However, for
other varieties such as fakhur-e-malakand and JP-5, 20kg per acre would be required.
Management of nursery after germination of crop: After one week of germination,
gradually increase the water level of the land to 2 to 2.5 inches. This will help avoid weed
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emergence. Appropriate spray should be done after consultation with agriculture expert.

Fertilizer: If nursery crop shows palish colour, 2kg urea and 4kg ammonium sulphate should
be applied.

Transplantation: Normally, if nursery is maintained in a good condition, the crop is ready for
transplantation after 30 days. But it should not be delayed beyond 40 days in any
circumstances.
Harvesting and marketing: Rice when it is still covered by the brown hull is known as
paddy, therefore, rice fields are also called paddy fields. When the grains are matured, it is
harvested. Before marketing, the rice is threshed to loosen the hulls—mainly by flailing,
treading, or working in a mortar—and winnowed free of chaff by tossing it in the air above a
sheet or mat. Now days there are mechanical methods to thresh and clean the rice grains.
Rice could be marketed locally as well in markets.

Message for Vegetables Growing Farmers
Growing of vegetables in Gomal Zam Dam command area (Districts D.I.Khan and Tank) is
very important to increase the income of farmers. Currently during Kharif season it is grown
on an area of 1450 acres in D.I.Khan and 690 acres at Tank, similarly in Rabi season, it is
grown on an area of 1850 acres and 365 acres at D.I.Khan and Tank Districts respectively.
Therefore, the following guidelines are proposed and if farmers adopt these guidelines could
get very good yields and improve their socio economic conditions. The average production
cost and revenue from vegetables under canal irrigation system is given as under in the
table-13.

Table 13:Irrigated Agriculture: Net Income from Vegetable Crop
System
Canal

Production cost/acre
(Rs.)
40800

Revenue/acre (Rs.)
80000

Net Benefit/ acre
(Rs.)
39200
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Table 14:Guidelines for vegetable growing farmers
S.
No

Name of
Vegetable

Seed
rate/acre

Time of
sowing/planting

Time of
transplantation

RowRow
distance

Plantplant
distance

Time of
maturity

Kharif
1.

Tomato

200-240
gm

Nov.

Feb-March

2.6 – 3
ft

2-2.5 ft

June to
Sep

2.

Baby
Pumpkin

4kg

15 Feb to 15
March

-

3-5 ft

10”-1 ft

15
MayOct

3.

Lady
Finger
(Bhindi)

4 - 8 kg

March-April

-

2-2.6 ft

4 – 4.6”

July –
Nov

-

2-2.6 ft
on both
sides of
the
ridges

2-3”

OctFeb

-

2-2.6 ft
on both
sides of
the
ridges

2-3”

OctApril

Rabi
Radish
4.

4 kg

July-Jan

(Mooli)

5.

Turnip

1kg- 2kg

Aug-Nov

Interval of irrigation is 7 days for Rabi season and 7 to 15 days for Kharif season for
all vegetables.
Fertilizers application is 2 to 3 trolley farm yard manure + 1 to 2 Bags Di-ammonium
phosphate + 1 to 2 bags Urea.
For seed treatment use Topsin M or Thyo Phenate.
Keep close interaction with agriculture extension and agriculture research department
for keeping them selves update on latest development in technological and
agronomic advancement.

Message for Orchard Management
Growing of orchards in Gomal Zam Dam command area (Districts D.I.Khan and Tank) would
be an important activity, though at a limited scale it will increase the income of farmers in
order to have a better return from the orchards, following guidelines are proposed. The
average production cost and revenue from orchards under canal irrigation system is given as
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under in the table-15.
Table 15:Irrigated Agriculture: Net Income from Orchard
System

Production Cost
(Rs/acre)

Revenue
Rs/acre)

Net Income
Rs/acre)

Canal

45000

105000

60,000

Orchard management (Dates & Mango)
The orchard management includes following steps:

Orchard Establishment: While planning an orchard establishment, considerations should
be given to appropriate variety, rootstock, training system and planting spacing. Factors such
as weather conditions, soil type, soil pests, water quality, water availability, irrigation system
and pest pressures can all influence the decision. Thus, it is important to carry out a
thorough evaluation.
Pruning and training: Pruning is an essential procedure in fruit orchards. In order to
optimize this practice, first, trees should be minimally pruned in the first couple of years.
Many growers prune young trees very hard, which only reduces early yield. Proper
management includes maintaining high light interception by spreading scaffolds more and/or
planting trees closer together. It also includes careful management of vigor through irrigation,
fertilization and pruning practices. These techniques work best when applied to orchards
from planting but can also apply to mature trees.
Pollination: Most of the fruit plants require pollen from another variety to set a full crop.
Thus, a second variety needs to be planted in the orchard or grafted into trees of the main
variety. Beehives also need to be placed in the orchard during bloom. In this respect
consultation with Agriculture Department is necessary for recommendations on variety
combinations for good cross pollination.

Thinning: Certain fruit varieties generally set more fruit than can be grown to a desired size,
and thus need to be thinned. The common practice is to do this by hand.
Girdling: Trunk or scaffold girdling of some plants is performed on early season to increase
fruit size, advance maturity and reduce the number of harvests. It is most effective when the
seed length in the fruit is about 10 mm (3/8"), which generally occurs around one month after
bloom.
The procedure involves removing a strip of bark completely around the trunk or scaffold. It is
important to remove the bark just down to the cambial layer - a more shallow cut renders the
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girdle ineffective and a deeper cut can kill the tree. The practice should be treated with
caution as some varieties do not respond well or show negative effects such as increased
split pits, poor coloration or decreased fruit quality

Nutrition and fertilization: Keeping nutrients within a certain range is important for proper
tree growth and optimum fruit quality. Both deficiencies and excesses of any nutrient can
lead to serious problems. The first step of a good nutrient management program is to test the
tree in order to determine if any nutrients are deficient and whether fertilization may
be needed. Most orchard soils can supply almost all the needed nutrients and only minimal
fertilization may be needed.
Irrigation: Water is a precious commodity in agriculture. Therefore orchards should be
irrigated in accordance with the advice of the Water Management and Agriculture
Department for various types of fruit plants.
Harvesting and Post-harvest handling: It is important to harvest the fruit with care
otherwise, the shelf life of the fruit would decrease. The picking should be done with hand or
mechanically using proper equipment so that fruit is not damaged. After harvesting, the fruits
should be graded and packed in an appropriate packing material available in the market.
Appropriate packing according to grading of the fruit would improve the shelf life of the fruits
besides fetching good price in the market.

Message for Fodder Crop’s Farmers
Fodder crops in agriculture are very important because they supply adequate and nutritious
fodder is essential for the promotion and development of livestock, which is one of the
important segments of rural economy. In Pakistan mainly two types of livestock production
practices are prevailing i.e. rural household where animals are closely integrated with the
rural subsistence economy using grown fodder and crop residues for livestock feed; and
large herds kept in rangelands. More than half of animal feed is coming from fodders and
crop residues, 1/3rdfrom grazing of rangelands, wastelands, canal bank, road sides and
other crops and their by-products. The average production cost and revenue from fodder
crops under canal irrigation system is given as under in table-16.
Table 16:Irrigated Agriculture: Net Income from Fodder Crops
System
Canal

Production cost/acre
(Rs.)
16000

Revenue/acre (Rs.)
39000

Net Benefit/ acre
(Rs.)
23000
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A comparison of production cost and revenue from Sorghum as fodder under Rod-Kohi
and canal irrigation system is given as under in table-17.
Table 17:Rod-Kohi vs. Irrigated Agriculture: Net Income from Sorghum Crop
Production cost/acre
(Rs.)
12000

System
Rod-Kohi
Canal

17000

Net Benefit/ acre
(Rs.)
5000

26000

11000

Revenue/acre (Rs.)

15000

Major fodder crops grown during winter include berseem and lucerne while during summer
these comprise maize sorghum, miller and cowpeas. These crops cover 16 to 19% of the
total cropped area in the country. The optimum yield could be achieved by following below
given instructions.
Table 18:Guidelines for Fodders growing farmers

Crops

Seed rate
Kg/acre

Sowing
time

Method of
sowing

Fertilizer NP-kg/acre

Green
fodder
yield
(kg/acre)

Berseem

8-10

21st Septend of Oct.

Broadcast in
standing
water.

10-50-00

5000060000

Lucerne

4-6

Mid Oct.mid Nov.

45 cm apart
in lines.

10-50-00

4000065000

Sorghum

30-35

March-Aug.

-do-

25-25-00

2000030000
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Millet

5-6

April-Aug.

30 cm apart
in lines

25-25-00

1800025000

Guar

17-22

April-July

-do-

8-24-00

1300017000

Water Use Practices
Existing Irrigation Water Use Practices & Rights
Spate irrigation is an indigenous system, whereby flood rushing down the hills is controlled
by temporary earthen bunds and the flow is diverted towards the fields through a number of
field channels that are already embanked. When the fields close to the channel are flooded,
the bunds are broken allowing water to flow to the next field in the series. In this way, the
fields lying upstream and nearest to the source get maximum amount of water, while the
ones at the lower slopes are less frequently watered if the flood water is little or in cases
where the diversion structures / earthen bunds are broken due to heavy flood.
There are no equitable water rights for the floodwater farmers. A loose regime of water rights
are practiced from head to tail. The head farmer try to irrigate all of their land and then allow
the lower riparian to use water. In contrast to this every farmer on a given canal command
has a right to irrigate every week. The system will be equitable in time or duration of
irrigation command. The Rod-Kohi water rights are neither equitable in volume nor in time.
Emphasizing equity in Rod-Kohi water rights is incorrect, as one has to look into both
volume and time while defining equity.
The water rights as per Kuliat-e-Abpashi are valid only for spate irrigation (Rod-Kohi) and
can‘t be practiced in canal irrigation system which will be operated using the concept of
Warabandi – a system of equitable distribution of water in equitable manner. If lossed are
calculated due to conveyance losses, evaporation and sedimentation.

For this purpose, It is proposed to conduct a study to review in detail the Kuliat-e-Abpashi,
Riwajat-e-Abpashi, the Gomal Zam system of water allocations and the available literature
including the Bolton Report, PARC and Pakistan Spate Irrigation Network experience and
suggest an operational plan for the formulation of a fair warabandi in the canal command
areas of the Gomal Zam dam and also provide a way forward how to address the new and
emerging water related issues so that expected conflicts can be resolved amicably.

Change of culture is not easy and Riwaj (custom) will always over-power logic and
reasoning. Thus adequate and quality information on this aspect has to be developed as
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early as possible to ensure smooth running of the project. Otherwise past experience clearly
shows that in a tribal or semi-tribal culture minor issues can result in larger and deeper
conflicts and investments made in the construction of dam and forthcoming in the command
area development will be at risk. A living example is a decade long dispute between
Gandapur and Pawinda tribes on water distribution in Luni area of Tehsil Kulachi.
Concept of different Cropping Intensities
Cropping intensity concept is used for the purpose of designing irrigation projects and the
farmers are free to adopt any cropping intensity. GZAP will provide the availability of flow (in
cusecs) for the three commands and the turn of Warabandi is proposed to be fixed soon.
Warabandi means an equitable system of water supply in terms of time. Otherwise tail-end
farmers will receive much less water within a command area as even with passage of time
water conveyance losses abound. The best example is the CRBC command area. A definite
change in the cropping pattern and intensity would take place as timely and adequate
irrigation supplies would be available to the farmers. To select and propose suitable crops
and a cropping pattern, different alternatives have been proposed in the feasibility report in
accordance with the scope of services in the project area. Optimal cropping pattern on the
basis of local difference in soil & water rights and farmer’s capability in addition to its
profitability has been selected by the consultants. However, the following cropping is
proposed for the area:
Cropping pattern C1 (120% intensity) proposed for the present perennial rights area and
existing farmers already practicing relatively high cropping intensity with high water
consumption crops;
Cropping pattern C2 (100% intensity) proposed for the present flood rights area which is
suitable for perennial irrigation and to either existing farmers or land owners ready to come
back quickly in the Gomal plain and to develop their land.
Cropping pattern C3 (60% intensity) proposed for land only suitable for flood type irrigation
relatively low cropping intensity, mainly Rabi crops, not so frequent irrigation with high water
application as the area is lying at the tail end.
Proposed irrigation water use practices and methods
Farmers will be motivated in all the three commands to adopt high efficiency irrigation
system (furrow irrigation, sprinkler and drip) and to plant high value crops at each Mogha
/outlet command. Laws can be made for introducing high value crops like fruits and
vegetables but will be difficult to implement. The only option is through motivation,
demonstration and initiative based farming. Otherwise we will repeat the negative example
of CRBC, which was designed to grow cotton and now sugarcane and rice are dominant and
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Image 3: Sprinkler Irrigation System

Drip irrigation system

Formation of Water Users’ Associations
Water Users‘ Associations (WUAs) should be formed at the watercourse level and then
these will be federated as Farmers‘ Organization at the distributory/minor level. The Farmers‘
Organizations then will form the Gomal Zam Canal Area Water Board to address all the
issues related to water and agriculture. Only the farmers at a given canal should have the
water rights and they are then responsible to address all the water related issues raised.
Training of the representatives of the WUAs in areas of construction of watercourses and
O&M of the irrigation scheme and the command area development and on-farm water
management is being planned to be arranged.
Traditional formation of WUAs by the OFWM without the adoption of the social organization
process will not work since in the past considering the WUAs became ineffective after the
improvement of the watercourse because these organizations were made just to rehabilitate
the watercourses and their capacity in O&M of the watercourses and distributary canal was
not upgraded. These organizations have to be involved in other non-water activities in
provision also to make them responsible stakeholders. This will improve efficiency and
reduce conflict.
Cost recovery and sustainability
Cost recovery of O&M is an important aspect of any infra-structure project linked with
economic sustainability. In the GZDP many parameters were studied which are linked with
cost recovery including crop budgets, livestock benefits, fisheries, forestry, Agro/social
forestry and other non- agricultural benefits like power generation and flood alleviation.
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Some indirect benefits of irrigation cannot be translated into monetary terms. These include;
- Employment opportunities in commerce industry resulting from increase in the processing
of farm production.
- The project will result in increasing the value of land within and surrounding the project
area.
- Production of fruits, vegetable and grains will increase exports and increase foreign
exchange earnings.
- Extension of electricity into project area would lead to installation of income generating
agro-industries.
- Migration from project area to urban areas will be reduced
- Increased revenue to the government from agro-industries as well as agricultural
marketing activities.

It is thus anticipated that as more revenue will be generated from the CCA with different
cropping intensities, so will lead to better recovery of costs, however the performance of
revenue collecting institutions need to be redefined to take advantage of this aspect.
Shifting the irrigation paradigm
The Rod-Kohi irrigation system varies widely in space and time, meaning quantity of water is
never predictable, whereas in the canal irrigation system it is based on a pre-defined water
allocation and regular supplies. Thus the most important aspect to realize is that farmers
have to shift from the current culture of Rod-Kohi to the new culture of canal irrigated
agriculture based on the perennial water allocations. Since they are habituated in applying
heavy dose of water where normally a single irrigation is adequate. The famers will require
training and education. Thus farmers themselves and the department of Irrigation will be
responsible to form and implement the warabandi at the canal, distributary and watercourse
levels. Agriculture department (OFWM will be responsible for water management at the farm
level, development of the command area, high efficiency and high value agriculture crops
like fruits, vegetables, livestock, value addition, marketing and organizing water users‘
institutions and capacity building. Hopefully private sector will be involved in provision of
services and supplies so that the system is sustained even after the completion of the
project.

Drinking water extraction
The area is highly dependent on rainfall for ground water recharge in the adjacent hills.
Grated piedmont fans and aprons skirting the mountains constitute the main groundwater
reservoir in the area. The groundwater potential is limited. Water quality is desirable in the
areas of recharge but the quality depletes in the plains. Quality of deep groundwater (80046

1000 ft) is marginal to brackish with EC > 1000 and higher percentages of Sodium and
magnesium salts. Some tube wells sunk in the perennial flow area provide good quality
water and this sub soil geological formation travels down to Maddi area, but it is very
uncommon in rest of the areas. The concept of skimming wells might improve the situation in
which only the fresh water is being extracted out of brackish layers. However proper
legislation might also be required for ground water extraction as due to seasonal variations,
the quantity of deep reservoir decreases and if excessive pumping is carried out, then it will
affect the sub surface stratification.
On the other hand, the dam itself can act as source of drinking water supply along-with
complementing the ground water recharge and quality improvement. The natural slope can
also help the ground water recharge to flow down the dam; however geological mapping
might be required to access the ground water aquifers and their future potential.
Sanitation
Sanitation is very poor in most of the area as mostly the torrents are dry and the flow of
water in them is ephemeral. As no flowing water is available around / through the village,
therefore village population has to depend on the dry techniques.

Household sewerage is collected in the earthen dug holes and pit latrines are common in
most of the communities. Since the household water is used from earthen ponds in which
flood water or rain water accumulates, therefore the use of this water being scarce is very
limited.

In such a situation, sanitation receives least priority and waste water and solid waste
disposal is very poor in rural areas of Tank, Kulachi and D.I.Khan.

However after the onset of canal irrigation system and development of minors and water
courses in the entire area, the flow of water across the villages and around the community
wells may improve the sanitation situation. For example in CRBC command area, the pit
latrines are gradually converted into flush toilets and small drains are also established within
the villages to carry excess/drainage water from houses to any side-by flowing channel. This
model of sanitation will be replicated in GZDP

Thus it is anticipated that dry techniques will be replaced by pour latrines and other
household uses will improve with the provision of GZD canal network in the intended
command areas. However a WASH project on the awareness and capacity building of the
target communes will be required to acquaint the people with good sanitation for better
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health and hygiene.
Agronomic Practices
After induction of canal irrigation system, farming practices are needed to be in line with
latest production technology to attain optimum benefit of the canal irrigation. This would
essentially mean use of tractors and plows for land preparation and seed applicators as well
as use of threshers for harvesting of crops. Recommended doses of various fertilizers as per
crops requirement with due consultation of agriculture department and soil testing for
nutrients would be important. Similarly, plant protection measures would be necessary for
getting good yields. For this purpose a combination of mechanical and weedicides/pesticides
application in consultation with relevant expert of agriculture department would be
appropriate.

Currently there are no storage or marketing facilities at farm gate. However, it is
recommended that indigenous storage facilities should be made available at farm/household
level including seed bank. The farmers may become member of the nearest Farm Services
Centers to get inputs and machinery at economical rates as well as marketing linkages.
Erosion and Land leveling
Usually uncontrolled flood water is major source of land erosion and water flows into the
villages and inundated by flood water. The Tank city was inundated by flood water of Gomal
Zam in 1993-94. In July 2010 flood several villages were inundated in Rod-Kohi area. The
flood of July, 2010 inundated several villages in Rod-Kohi command areas and considerable
soil erosion was done. Due to less vegetative cover the upstream watershed are prone to
accelerated soil erosion and for the control of erosion the vegetative cover need to be
restored.
The common soil erosion control practices followed by the farmers in the area includes
construction of fields embankment to conserve soil and water, raise trees on the bank of
Rods to protect the irrigation conveyance channels from erosion and put stones in form of a
check dam to prevent scoring by the runoff water. On small scale farmers construct, field
spillways, check dams made of stones and earthen material, terraces in the upstream area
as well as planting of trees/bushes for runoff erosion control along the rods and for the
control of bank erosion. The soil conservation Department in D.I.Khan also constructs field
spillway, check dam and field inlets. Working has to be done on range management program
for establishment of vegetation to enhance fodder availability and to control soil erosion. In
the past water harvesting demonstration plots needs to be established with the involvement
of local communities and ban on free grazing in the area.
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The fields are also to needed to be laser leveled. For this purpose, On-Farm Water
Management (OFWM) and Agriculture Engineering Department are already working in the
district. However, these departments may not be able to cater the immediate need of land
leveling on a large scale. It is therefore proposed that some private sector entities may be
involved through subsidy program to provide land leveling services in the command area.
Water Logging and Salinity
The extent of water logging and salinity is limited in the Rod Kohi command area. However,
after induction of canal irrigation system in the command area, problem of water logging and
salinity may crop up. However, if the farmers are consulting agriculture and OFWM
departments and properly following their recommendations in irrigation water application,
their problem of water logging and salinity would remain in control. Additionally and
importantly, irrigation department or Gomal Zam Dam project should plan and construct
drainage structure to permanently tackle the problem of water logging and salinity.
Farm Credit
Currently in the Rod Kohi command area under Gomal Zam has no formal farm credit
program from agricultural or commercial banks. However, informal credit system amongst
the farmers themselves and traders do exist. It is proposed that government should
introduce farm credit program in the Gomal Zam Dam command area after initiation of canal
irrigation. For this purpose, Zarai Tarqyati Bank Limited and other commercial banks may be
instructed to introduce their farm credit programs in the area on soft terms. Currently ZTBL is
extending a number of loan products to the farmers of settled districts, important among
these are given below while detailed terms and conditions of each are at Annexure-II;
i.

Sada Bahar Scheme (SBS)

ii.

One Window Operation/ Zarkhaiz Scheme (ZS)

iii.

Asan Qarza Scheme

iv.

Other Schemes
a. Shamsi Tawanai Scheme- Solar Pump
b. Tawanai Bachat Scheme- Bio gas Unit
c. Khawateen Rozgar Scheme
d. Re-Financing Scheme for Flood Affected Areas
e. Kissan Dost Scheme(KDS)
f.

Special Product-Milk Chilling Unit

g. Special Schemes for Gilgit-Baltistan
h. ZTBL Model Village establishment
i. Financing package for Karachi
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j.
k.
l.
m.
n.
o.
p.
q.
r.

Crop Insurance Scheme
Crop Maximization Project- II
Green Revolution Scheme
White Revolution Scheme- ZTBL & PDDC
White Revolution Scheme- ZTBL & Nestlé
Awami Zarai Scheme- AZS (Farm Credit)
Awami Zarai Scheme- AZS (Non-Farm Credit)
Rural Development Scheme
Red Meat financing package for sheep/ goat rearers

Livestock
Livestock has been an integral part of the rural economy in the command area of Gomal
Zam Dam. As shown in the table given below, district Tank and district D.I.Khan have a
significant population of different livestock heads.
Table 19:District wise Livestock Population - Animals and Poultry (in numbers)

District

Total

Cattle

Buffaloes

Sheep

Goats

Poultry

Camel Horse

D.I.
2791260 411432
205634
248491 583923 1280079 12930
Khan
Tank
508731
67104
17975
77952 120668 209768
3814
Source: KP Development Statistics 2009 from official web dated 25.05.2013

Asse/
Mules

4998

43773

876

11564

In line with district trend, animals are important assets of rural economy. These animals are
source of meeting nutritional requirements, cash needs at the time of emergencies,
provision of farmyard manure and ploughing etc. Cattle and buffalo are mainly used for
milk. Camels and non-mulch cattle are used for ploughing, bund making and transportation
besides contributing to meet the meat requirement. Sheep and goat are used for meat, milk,
wool and hides. Horses and mules are mainly used for transportation purposes. Therefore,
production of fodder has also been a priority in the area. Poultry rearing for egg and meat
purposes is also a common practice in the rural areas.
Maintenance of livestock and poultry at household level is the responsibility of women in the
command area. Milk, meat and eggs produced are mostly consumed at the household level
to meet the daily requirement with very little marketing opportunities. In the absence of
proper milk storage facilities and dairy value chain, the surplus milk is used to make yogurt,
lassi, cottage cheese and traditional sweets and mostly consumed within the
household/area. Despite its significant role, livestock is still an underdeveloped sector in the
project area.
The livestock caring facilities are limited in both the districts and the same true for the
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command area under Gomal Zam Dam. The following table illustrates that in D.I.Khan
against almost three million livestock population spread over whole district, there are only
47 health care units where hospitals are only 8.
Table 20:Veterinary Hospitals, Dispensaries and Centers in D.I.Khan and Tank
District
Total (No.)
Hospitals
Dispensaries
D.I.Khan
47
8
24
Tank
25
4
11
Source: KP Development Statistics from official web dated 25.05.2013

Centers
15
10

In case of Tank, the situation is even worse as there are only 25 health care facilities in
whole of the district and hospitals are only four.
The prospects of livestock farming in the area particularly with the introduction of canal
water are very bright. Fields are open for milk farming, meat farming and wool business.
The department of Livestock and Dairy Development needs to provide breed improvement
services in each area of specialty such as meat, milk and wool. Establishment of mobile
artificial insemination units along with mobile animal units could prove tremendous
increase in milk, meat and wool production thereby increasing business and employment
generation opportunities which are the immediate need of the area. Besides health and
fertility, the department should also provide capacity building of the farmers in livestock
management and introducing better fodder varieties including perennial fodder crops.
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CHAPTER 4
EXISTING/DESIRED ROLE OF LINE DEPARTMENTS WITH GUIDELINES
There are a number of government institutions and non-government organization working in
D.I.Khan and Tank for the development of agriculture and livestock sectors including Gomal
Zam Dam command area. A brief account of each of government department relevant to our
study is described in this section.
Rod-Kohi Section of the Revenue Department
The Rod-Kohi section works under the Revenue Department to deal with Rod-Kohi irrigation
management system. The British in 1872 collect the basic rules and procedure during the
first settlement based on indigenous knowledge and expertise. The documented form of
these rules and procedures is called Kulliat-e-Abpasshi and Riwajat. These documents were
studied with the water users by settlement officer in British era. After thorough deliberation
checking and verification the elders agreed and signed the final version of the document.
Before the devolution process in 2001, Assistant Commissioner and Tehsildar of Rod Kohi
had the powers of a magistrate to solve conflicts related to Rod-Kohi. It has now been
delegated to the police department.

Agriculture Engineering Department
The Agriculture Engineering at D.I.Khan is equipped with agriculture engineer, support staff;
(technical) and machinery required for reclamation and development of culture able waste
land for improving its productivity (through rental operation of bulldozers), and augmentation
of irrigation water supplies by sinking privately owned irrigation tube-wells (through rental
operation of drilling rigs). At the time of need during floods, bulldozers are shifted to Rod
Kohi area for strengthening and repair of bunds. However, currently these services are
available on a limited scale at D.I.Khan covering both D.I.Khan and Tank district. At present
the Agricultural Engineering has 10 bulldozers in working condition, two transportation trucks
and one POL transportation truck.

There is a need for up gradation of these services in the vicinity of Rod-Kohi area that can be
used when the need arises.
Recommendations
Agriculture Engineering Department needs to be strengthened both in terms of capacity and
facilities. Although, the role of this department would change from protection and repair of
flood bunds to land development and digging of tube wells etc, therefore strength of
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engineers and technical personnel and their capacity building is necessary. Similarly, there
would be an urgent need to provide fleet of tractors, bulldozers and drilling rigs so the
department could work effectively in the canal command area of Gomal Zam Dam besides
working in whole of the D.I.Khan and Tank Districts. However, a valid solution will be to
create private sector capacity to cater such needs through public private parternship or
through other approaches.
Soil Conservation Wing of Agriculture Engineering Department
There is a functional Soil Conservation office in D.I.Khan District headed by District Soil
Conservation Officer. The major aim of the Soil conservation Wing is to help the farmers to
protect their lands; from soil erosion by water and wind, and conserve rainfall water by
developing water ponds, mini dams and check dams to be used for raising crop.

Recommendations
The role of Soil Conservation department would be very important particularly in arresting
and stabilizing land degradation and soil erosion trends in the area. In this context, the
department needs to be strengthened in terms of trained manpower and allocation of
sufficient funds to effectively perform its due role. However this be done upon the same
consideration like those proposed for agricultural engineering department.
Land Consolidation
During the 1960’s agriculture productivity was enhanced when the government promulgated
consolidation of land so that efficiencies of irrigation and agriculture could be increased. The
department of Land Consolidation and the relevant laws under which it operated need to be
discussed with communities and if they support it the KP government should permit its
revival on a pilot project basis in the GZAP.
Irrigation Department
The Irrigation Department of D.I.Khan looks after the canal infrastructure in the area and
constructs and maintains the cross drainage structures and water division structures.
Besides, they also construct flow division structures in the Rod-kohi area on the government
directive when fund is allocated for its construction in the annual development budget. Their
involvement in the management of Rod-kohi irrigation system is limited to operational of
cross drainage system for the protection of Chasma Right Bank Canal. They should get the
mandate for GZAP
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Recommendations
The role of Irrigation Department would be of same nature that is being played in CRBC
command area. However, the department should be more proactive in its working chalk out
its program in light of lessons learnt from CRBC command area. The necessary
infrastructure on both sides on the canal, mobility and training facilities would help the
department play its role more effectively.

During the introduction of canal irrigation system the role of irrigation Patwaris would
increase in determining acreage under various crops and collection of water charges
thereof. Historically there have always been complaints about role of Patwaris in determining
acreage under crops and underhand tactics were alleged by with the farmers. This practice
not only negatively affected revenue generation but also generated wrong data various
crops under cultivation and production. This resulted in poor planning.
Therefore, it is of utmost importance to train the staff of Irrigation Department and
collaboration should be made with SUPARCO for collecting data through use of imageries.
The issues relating to conflicts etc. be dealt with as per Canal Act1878 in vogue.

Gradually, the role of Irrigation Department would be transferred to Gomal Zam Dam Water
Board and Farmers‘ Organizations as part of long term strategy/governance model. The
details of the Governance Model will be prepared separately.

Forest Department D.I.Khan
The role and importance of Forest Department increases due to emerging issues of climate
change and conservation of soil. The Forest Department at D.I.Khan is working under the
supervision of District Forest Officer supported by Range Officers and Sub-Divisional
Officers. The department‘s interventions include forestation along the road banks and other
appropriate areas to reduce erosion, grasses plantation for improvement of rangeland,
honey bee keeping and efforts to improve plants varieties /species for afforestation.
Recommendations
The Forest Department would need more trained manpower and funds allocation to play its
due role in the development of area and bringing more area under forestation and range
land management under the Gomal Zam Dam Water Board.
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Agriculture Extension Department
Agriculture Extension is one of the important organizations working at grassroots level with
the farming community for their economic uplift through providing improved agricultural
production technology. Agriculture Extension Department at D.I.Khan is headed by District
Officer Agriculture and supported by officers having qualifications in various disciplines of
agriculture. Its manpower include field assistants, frontline workers, certificate holders from
Agriculture Training Institute Peshawar and others. Such a qualified group of people can
bring tremendous gains if properly mobilized and monitored.

Recommendations
Agriculture Extension Department has to play an important role in transferring latest
agriculture production technology to farmers field for increased production and marketing
thereof. For an efficient and effective role, there would be a need of establishing Farm
Services Centers, one each at head, middle and tail regions. The centers are to be provided
with experts such as Agronomist, Horticulturist, Entomologist and Business Expert. Like
Model Farm Services centers in various districts, suggested Centers may also be provided
with Agricultural Machinery. Further, sufficient funds would be required for demonstration
and capacity building of farmers. If suggested measures are put in place, it is expected that
the potential of the area in terms of agriculture, horticulture and value addition would be
exploited in full and a lot of improvement would result in socio-economic development in the
area.

The Agriculture Extension Department also needs to hire female experts in agriculture who
can carry out capacity building of female farmers at their household premises on various
aspects of agricultural operations and preservation of fruits and vegetables.
We also need to mobilized community organizations through the VC and JUC and
amalgamating the new structures of WUA.
New extension companies be created in private sector for providing inputs as well as
services to the farming community. Reforms are needed to shift the paradigm to private
sector.
On-Farm Water Management Department
The On-Farm Water Management Department in D.I.Khan aims at optimal use of irrigation
water through land leveling, improved application efficiency, introducing high efficiency
irrigation interventions such as drip and trickle irrigation and conservation of irrigation water
resource. The Department works below mogha i.e. at watercourse and farm level.
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The Department works through organizing and establishment of water users associations
(WUAs) and subsequently improving their skills through training and demonstration. The
actual work such as improvement of watercourses etc. is carried out on cost sharing by the
WUAs.
The On-Farm Water Management in D.I.Khan and Tank is headed by district director on
farm water management and by District Officer on farm water management respectively
supported by team of one to two water management officers skilled in agriculture and on
farm water management. The department has also a training institute at D.I.Khan catering to
the training needs of the KP province on farm water management and other sister’s
departments.

Recommendations
With the induction of canal irrigation, the role of OFWM would also be introduced in the area
as a new entity. However, its role would be very important in lining of watercourses, land
leveling and capacity building of farmers after establishing WUA’s, in efficient utilization of
available irrigation water. The department would also have to introduce high efficiency
irrigation system particularly for those areas having of 60% cropping intensity. However, for
effective and fast track implementation of required activities, it is proposed that two unit
offices one each in Kulachi and Tank Tehsil be established in the command area of the dam
with sufficient provision of manpower and funds. The activities of OFWM department could
increase cropping intensities in various regions identified in the project document. Efficient
WUA operationalized by the OFWM department would play an important role in farmers
organization formation and Gomal Zam Dam Water Board in future. Similarly, the provincial
on farm water management training center D.I.Khan needs to be strengthen especially in
specialized manpower in laser land leveling operation and maintenance as well as in
installation / operation and maintenance of high efficiency irrigation systems. The
beneficiaries of Gomal Zam Dam Command Area will be imparted training by the training
center in all relevant fields of irrigated agriculture
Livestock and Dairy Development Department
Livestock is a key sector in rural economy of the Rod-Kohi as well as canal irrigated area. It
not only serve as economic endowment for poor farmers but is a vital source of nutrition
particularly milk and meat. In order to provide improved livestock health and management
technology to the farmers, there is a permanent establishment of Livestock and Dairy
Development Department at D.I.Khan headed by District Livestock Officer supported by
Technical Officers and Stock Assistants. The stock assistants are frontline workers having
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certificate from Agriculture Training Institute Peshawar and practical training acquired from
Animal Husbandry In-service Training Institute (AHITI) Naguman near Peshawar. The
Department runs a number of veterinary hospitals, dispensaries and centres in the district
providing services such as improvement of local breed of cattle and buffalo through the
provision of artificial insemination service to the livestock farmers; establishment and
maintenance of artificial insemination centers and sub-centers, provision of livestock
production extension services to the livestock farmers, provision of periodical in-service
training to the departmental staff in animal husbandry, extension and animal health
disciplines, and improvement of poultry production through the establishment of
demonstration- cum-egg production farms.

A district lab of Veterinary Research Institute Peshawar is also working in D.I.Khan catering
for the vaccine needs of livestock heads in the district including Rod Kohi areas.
Recommendations
The Livestock sector would be as important economic activity as agriculture with the
induction of canal irrigation system. Therefore, role of Livestock and Dairy Development
Department would be very important in breed improvement, health and management issues
of the Livestock. To play its role more effectively, the department needs to establish
Veterinary Hospital on basis of public-private partnerships at appropriate locations in the
command area as well as introduce mobile veterinary hospitals on same management
principles to reach out at their door steps.
It is strongly proposed that the existing Livestock and Dairy Development Department needs
to hire female experts in Livestock Sector who can carry out capacity building of female
farmers on various aspects of livestock operations and value addition on commercial basis.
Agriculture Research Institute (ARI) D.I.Khan
The Agriculture Research Institute (ARI) D.I.Khan headed by a Director plays an important
role in R&D areas related to agriculture. The ARI D.I.Khan has a number of sections each
specialized in a particular area such as agronomy, horticulture, plant protection and soil
sciences etc. run by professionals in relevant fields.
The overall mandate of Agricultural Research Institute is to develop new high yielding,
resistant and good quality varieties/hybrids of crops, vegetables, fruits appropriate to agroecological zone pertaining to D.I.Khan and its adjoining districts. A special program of
research for GZDP should be undertaken.
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Recommendations

ARI D.I.Khan to be given target oriented research programs on proposed crops, seed
development, fruits, vegetable and fodders along with provision of sufficient funds. A
successful research program keeping in view the climate change scenario would result in a
profitable agriculture in the command of Gomal Zam Dam.
Arid Zone Research Institute (AZRI) D.I.Khan

Arid Zone Research Institute (AZRI) D.I.Khan being an offshoot of Pakistan Agriculture
Research Council (PARC) has been established in D.I.Khan to cater the research and
technology needs of arid regions. The institution is headed by a Director and supported by
scientists of various disciplines. The interventions of the research institute aim at improving
livelihood of farmers living in the arid areas of the district D.I.Khan. The main interventions
include management of existing natural resources, identification of problems of the arid
areas and to undertake research for their solution, screening of germplasm of cereals,
legumes and fodder, including range grasses best suited to the local areas and development
of more productive /improved technologies and cropping systems for dry land agriculture as
well as demonstration and dissemination of developed technologies to the end
users/farmers. It should be asked to provide a concept for assisting with tis expertise in
GZDP.
The Water resources Research Institute (WRRI) of the Pakistan Agricultural Research
Council, Islamabad had a field station for research in Rod-Kohi irrigated area of D.I.Khan.
This office has been working on improvement of Rod-Kohi irrigation system for the last 15
years with an Agriculture engineer and limited field staff. Gated flow control and field inlet
structures were introduced in the Rod-Kohi area. The WRRI field team is now shifted to
AZRI, D.I.Khan and presently they are working on High efficiency irrigation system, Alternate
energy sources in Agriculture like solar pump and biogas on limited scale in the area.

Recommendations
There should be a demand driven and a completely coordinated research program of both
ARI and AZRI so that duplication of efforts are avoided and more focused research
programs are conducted in the Gomal Zam Dam command area. The AZRI should establish
a demonstration unit in the command area of Gomal Zam Dam for research and
development program under canal irrigation system and drought scenarios.
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A Field Station of Water Resource Research Institute
The Water resources Research Institute (WRI) of the National Agricultural Research Center
has established a field station for research in Rod-Kohi irrigated area of D.I.Khan has been
working on improvement of Rod-Kohi flow control structures for the last two decades with
limited field staff. A gated flow control and field inlet structures were introduced in the RodKohi area. WRRI field office staff is presently, working on high efficiency irrigation system,
solar pump and biogas plant on limited scale in the area.

Recommendations
The station should establish a demonstration unit in the command area of Gomal Zam Dam
for research and development program under canal irrigation system and drought scenarios.
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CHAPTER 5
EXISTING / EXPECTED CONFLICTS ON WATER AND LAND RIGHTS
During discussions with farmers and other stakeholders it was revealed that local elite power
structure plays an important role in getting benefits from the Rod-Kohi system. Economically
better off and well connected to political or bureaucratic personalities in the area can
manage out of turn water flow or can manage water for those tracts of land which are not
having water rights. Such patronage creates conflict amongst the shareholders. However,
land related conflicts have not been reported, probably due to abundance of land compared
to irrigation water availability. This is likely to change now.
After the introduction of canal irrigation, conflicts both for irrigation water and land would
follow. Water turn will be an important tool for water distribution. But, influential in the area
would try to prolong their turn through influence which would result in frequent water related
disputes. Similarly, in case of land, there is expectation of conflicts on title. Owners did not
pay much attention to their land location but with canal and construction of watercourses,
location of land would be an important attraction for better irrigation input. Therefore conflicts
may arise while marking land boundaries of owners.
To resolve the conflict, village organizations or water users associations would play an
important role. The villages where community organizations are working, would be able to
look after the system relatively better. In some villages such organizations are already
working effectively and were able to manage conflict, as well as undertaken productive
works such as construction of diversion bunds, village protection structures, field in-let
structure, quality seed, etc by approaching the service provider particularly nongovernmental organization. If properly strengthened, these village organizations could play
an important role in efficiently managing the canal irrigation system and reduce conflict.

Existing Laws
There are a number of laws which deal with irrigation system operation and maintenance.
The main law governing irrigation and drainage in Pakistan is the Canal and Drainage Act
(CDA) of 1873. CDA of 1873 had been amended a number of times and all the four
provinces of Pakistan enacted Provincial Irrigation and Drainage Authority Act 1997.
Subsidiary legislation emanates from the Canal and Drainage Act pertaining to Khyber
Pakhtunkhwa includes following;
i.

The Khyber Pakhtunkhwa Canal and Drainage amended Act of 1948.
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ii.

The Khyber Pakhtunkhwa Water Users Association Ordinance of 1981.

iii.

The Khyber Pakhtunkhwa Irrigation and Drainage Authority Act of 1997.

Canal and Drainage Act (CDA) of 1873 had also been amended vide Punjab amendment
Act 1952, Extension Act 1964, West Pakistan amendment Act 1964, West Pakistan
amendment Act 1965 and 1968, Ordinance of 1970 and extension to third Lora Canal of
Bannu district Ordinance XIII; of 1977.
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CHAPTER 6
CONCLUSION
The construction of Gomal Zam Dam and subsequent availability of canal water for
irrigating the lands under command area of the Gomal Zam Dam would being a positive
change in the livelihood of the communities to a great extent. The sustainable availability
of irrigation water throughout the year would enable the farmers to adopt commercial
cropping pattern that includes cash crops and would fetch much higher return on their
agricultural investments as compared to Rod-Kohi system.

The water availability from canal has been estimated to the tune of 316,232 acre-feet
annually for irrigating 191,139 acres of land. However, the cropping pattern proposed
with major area under low delta crops, the available water would meet the requirement of
only 155,889 acres i.e. 81.6% of the command area. The availability of irrigation water
per unit area under command area of Gomal Zam Dam is much lower as compared to
other canals such as CRBC and Swat canal. This situation asks for efficient water use by
the communities including irrigating through furrows instead of flood irrigation and use of
high efficiency irrigation systems i.e. drip and trickle, etc. Besides, water storage ponds
and tanks would be required to conserve/store water when not required for irrigation
such as in case of rain so that instead of going waste, the same saved water could be
used to irrigate additional land and growing crops or fodder for the livestock.

Land leveling would also play an important role in increasing water use efficiency and
controlling uneven irrigation that could also lead to water logging and salinity in certain
areas. In this respect, provision of subsidy and credit facility would gear up development
process in the area.

On institutional side, formation of water users associations (WUAs) would be a key to
operate and maintain system at watercourse level. These WUAs would form minor level
Farmers’ organizations (FOs) and FOs would form Zam level canal Area Water Board
(AWB). The AWB, in the long-run would be responsible for operation and maintenance of
the canal irrigation system including conflict resolution. Gradually, the AWB is to be
made self-sustaining in governing the system in terms of its planning, functioning and
financing. The capacity building at all levels would be essential so that farmers could
adopt the change from Rod-Kohi to new irrigation system successfully and contribute to
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the sustainability of the AWB, FOs and WUAs.

The strengthening and capacity building of the development departments through publicprivate partnership in the D.I.Khan and Tank district would be essential so that they can
deliver more effectively in making a success of the introduction of canal irrigation system
and subsequent changes in agricultural production and marketing system that would be
more market oriented.

If costs are recovered by the new companies proposed will make provision of new
activities sustainable and also lower burden on the budget.

This report has highlighted the need for consolidating activities of the various entities
functioning in the GZDP and rolling in the private sector. If the reform measures
proposed are implemented they will create sustainable operations and create economic
growth in some of the most impoverished areas of the KP Province.
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Annexure-I
Scope of Work for Research Study on Transition from Traditional Agriculture to
Irrigated Agriculture in Gomal Zam Command Area by UAP, Peshawar
Purpose of Study
To review findings from previous research on the under-mentioned areas that
will form the basis of best practices in the command area of Gomal Zam. The
area of research in various fields is mentioned below;
Cropping pattern
Existing cropping pattern in command area
Proposed cropping pattern in command area under canal irrigation system
based on various water intensities
Financial analysis (income/expenditure per unit area - existing and expected)
with proposed new crops
Water use practices
Existing irrigation water use practices and intensities
Proposed irrigation water use practices/methods and intensities
Drinking water extraction
Sanitation
Agronomic practices (Existing and Proposed)
Machinery and equipment used and recommended for land preparation,
crops sowing, fertilizers, pesticides, insecticides, applications, weeding,
irrigation, harvesting and threshing etc.
Storage and market facilities for farm products
Erosion control and land leveling
What is the extent of soil erosion under Rod Kohi system?
How it is controlled under Rod Kohi system?
How it will be controlled under canal irrigation?
How is it controlled in the CRBC?
Water logging and salinity
What is the extent of water logging and salinity in Rod Kohi irrigation lands?
64

How will it be managed under canal irrigation system?
Issues of farm credit
Present status of credit provided by banks and other institutions in the project area
Credit facilities required on the basis of increased availability of irrigation water
Existing/desired role of line departments with guidelines existing/expected conflicts on water
and land right
Existing laws and recommended addition/alteration in the laws
Arranging at least one workshop for farmers in the project area to discuss findings to be
conveyed to farmers and their feed back
Assisting CTA for preparation of Governance Model
Developing Village Committee training material based on research findings developing
capacity building training material for JUC based on findings
Participating JUC bi-monthly meetings and Steering & Review committee meeting
Preparation of detailed bibliography used for the report
Messages to increase farm productivity proposed for farmers under each chapter
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Annexure-II
ZTBL Schemes for Agriculture Sector
1.

Sada Bahar Scheme (SBS)

In order to facilitate the farmers and provide the timely inputs (seed, fertilizer, pesticides,
insecticides, POL and labour charges etc) for crops loan under Sada Bahar Scheme(SBS)
are provided. Besides, working capital for dairy, poultry and fishery are provided to the
interested borrowers under the scheme. The salient features of the scheme are as under:-

The Maximum limit is Rs.0.500 million per borrower/party with 12.5% p.a markup rate and
1% rebate for timely repayment. The revolving credit limit is fixed to cater production/working
capital needs of the borrowers during one year period.

Loanable Items:
Inputs i.e. seed, fertilizer and pesticides etc. and working capital for Poultry, Dairy, Fishery
and Orchards.
Repayment:
i.

Loans disbursed for wheat & other Rabi Crops from 1st October to 31st March, due
date for recovery would fall on 7th July.

ii.

Loans disbursed for cotton, paddy & other Kharif Crops from 1st April to 30th
September, due date for recovery would fall on 7th January.

iii.

Loans disbursed for sugarcane during the months of September/October and
February/March cultivation being Kharif Crop, would be recovered in two equal
installments on 7th January & 7th April with following grace period:a. September/October cultivation with minimum 14 months grace period.
b. February/March cultivation with minimum 09 months grace period.

iv.

Due date of last installment during 3rd year of three years currency period would be
fixed on 7th January or 7th July, as the case may be preceding the 3 years expiry
date of the revolving limit fixed under Sada Bahar/Awami Zarai Schemes.

2.

One Window Operation/ Zarkhaiz Scheme (ZS)
Salient features of the Scheme:•

An easy way to get Agri.Pass Books.
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•

Credit needs of the farmers at their doorsteps.

•

All formalities from the issuance of Agro.Pass Book to processing of loan are
completed on the spot.

•

Simplified documentation.

•

Timely disbursement.

•

Focus on small farmers.

Operational Jurisdiction:
Throughout Pakistan (except Mingora Zone in KP, Turbat Zone in Balochistan Province and
Gilgit-Baltistan being un-settled/hilly areas).
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Annexure-III
List of Key Farmers , Government & Non-Government Organization
A. Farmers from Command area of GZD
i.

Mr. Inamullah Khan

ii.

Mr. Mehboob Hussain Shah

iii.

Mr. Salman Khan

iv.

Malik Fazal Rehman

v.

Haji IkraNullah

vi.

Mr. Rahmatullah Khan

vii.

Mr. Akram Pelwan

viii.

Mr. Badsha Khan

ix.

Mr. Ahmad Nawaz

x.

Mr. Rangeen Khan

B. Farmers from CRBC Command Area – Stage III
i.

Mr. Ghulam Hussain

ii.

Mr. Ibrar Hussain

iii.

Haji Meraaj ur din

iv.

Mr. Iqbal Ali

v.

Mr. Muhammad Jehangir

vi.

Mr. Muhammad Ihsan

vii.

Mr. Shami Khan Baluch

B. Technical Experts
i.

Mr. Sardar Ali, Director Agriculture Extension, D.I.Khan

ii.

Mr. AmaNullah Khan, Soil Conservation Officer, Agriculture Extesion, D.I.Khan

iii.

Mr. Akram Khan, Director Agriculture Research Institute (ARI), D.I.Khan

iv.

Dr. Akhtar Ali, Senior Research Officer, Veterinary Research Lab. D.I.Khan

v.

Dr. Allah Bux, Director On Farm Water Management, D.I.Khan

vi.

Mr. Farooq Ahmad, Distt. Officer, Soil Conservation, D.I.Khan

vii.

Mr. Munir Ahmad, Statistical Officer, Agriculture Statistics, D.I.Khan

viii.

Dr. Jan Mir Khan, Director Livestock Extension, D.I.Khan

ix.

Mr. Abdul Rashid, Director Arid Zone Research Station, PARC, Ratta Kulachi

x.

Engr. Naseem Javaid, Asstt. Agri. Engineer, Agricultural Engineering, D.I.Khan

xi.

Engr. Muhammad Aqeel Azhar, Xen. CRBC, D.I.Khan
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xii.

Mr. Abdul Majeed Khan, Field Officer, Agriculture Extension, D.I.Khan

C. GZD Project staff
i.

Engr. Mukhtiar Ahmed, Project Manager Gomal Zam Dam
Project

ii.

Engr. Sharifullah Khan, Xen. Gomal Zam Dam Project

D. NGOs Staff
i.

Mr. Faheem Miankhel, Chief Executive, VEER D.I.Khan

ii.

Mr. Abid Latif, VEER, D.I.Khan

iii.

Mr. Noor ul Amin, VEER, D.I.Khan

iv.

Mr. Asghar Khan Baluch, SPO, D.I.Khan

v.

Mr. Shafiullah Khan, SPO, D.I.Khan

vi.

Mr. Muhammad Qazafi, SPO, D.I.Khan

vii.

Mr. Asfandyar, SPO, D.I.Khan

Selection of Farmers/ Borrowers:
ZTBL MCOs, Revenue and postal staff meet at selected focal points once a week on each
Monday. Blank Agri.Pass Books are supplied by the postal authorities. Patwari/Revenue
officials enter land record in Agri.Pass Books. Farmers after obtaining pass books from
revenue officials meet ZTBL MCOs for loans. Loan Case File (costing Rs.200/- otherwise) is
supplied to the intending borrowers free of cost.

The delivery channels are ZTBL, revenue, postal authorities and supplier through selected
focal points. Eligible farmers are those having irrigated land up to 25 acres and barani land
up to 50 acres. Maximum sanction limit is Rs.0.2 million per borrower/party with 12.5% p.a
markup rate and 1% rebate for timely repayment. The farmers are facilitated at the focal
point where the bank, revenue and postal officials are available. Loan able Items includes
Inputs-Seed-fertilizer, pesticides/insecticides/POL/labor charges etc)
Repayment:
i.

Loans disbursed for wheat & other Rabi Crops from 1st October to 31st March, due
Date for recovery would fall on 7th July.

ii.

Loans disbursed for cotton, paddy & other Kharif Crops from 1st April to 30th
September, due date for recovery would fall on 7th January.

iii.

Loans disbursed for sugarcane during the months of September/October and
February/March cultivation being Kharif Crop, would be recovered in two equal
installments on 7th January & 7th April with following grace period:69

a. September/October cultivation with minimum 14 months grace period.
b. February/March cultivation with minimum 09 months grace period.
iv.

Loans disbursed for working capital for orchard during Rabi Season i.e. 1st October
to 31st March would be recovered in one installment on next 7th January and
Likewise loan disbursed for working capital for orchard during Kharif Season i.e. 1st
April to 30th September would be recovered on next 7th July.

v.

Due date of last installment during 3rd year of three years currency period would be
fixed on 7th January or 7th July, as the case may be preceding the 3 years expiry
Date of the revolving limit fixed under Sada Bahar/Awami Zarai Schemes.

Cost of Credit:

Loan case file Rs.200/- and Postal Charges Rs.500/-

Appraisal Fee: @1% of loan amount up to Rs.50,000/- and @ 2% for exceeding
Rs.50,000/3.

Asan Karza Scheme

In order to engage youth in national development, who form major segment of rural
population in Pakistan and to raise their standard and check their migration to urban areas, it
has been decided to launch "Asan Karza Scheme" with its under mentioned Features.
All creditworthy and reputable rural youth having capacity to repay are eligible to apply for
credit under this scheme with age limit from 18-35 years and having clear eCIB Report and
an ORR rating up to 4. Moreover, youth who have shown good repayment behavior in the
past will also be considered for such loan. Prospective borrowers should possess technical
know-how and experience of related activity so as to enable him to establish and run the
scheme in a commercially viable manner.
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Collateral:
As regards security, tangible properties owned by the borrowers and in case of its nonavailability, parents/family member property can be accepted as a co-applicant.
Maximum Limit:
Repayment

Rs.200,000/- per borrower/party.

All loans under the scheme will be recoverable within five years in half yearly
installments with markup rate of 14.30% p.a. with 1% rebate on timely
repayment (subject to change from time to time).

Equity Contribution: The borrower will contribute equity @ 10% of the loan amount.

Monitoring: Strict monitoring would be exercised by ensuring checking of utilization by the
MCO in 100% cases and sample checking of utilization by the Manager, Zonal Manager
Recovery and Internal Auditor of the Bank.
Other Schemes
•

Shamsi Tawanai Scheme- Solar Pump

•

Tawanai Bachat Scheme- Bio gas Unit

•

Khawateen Rozgar Scheme

•

Re-Financing Scheme for Flood Affected Areas

•

Kissan Dost Scheme (KDS)

•

Special Product-Milk Chilling Unit

•

Special Schemes for Gilgit-Baltistan

•

ZTBL Model Village establishment

•

Financing package for Karachi

•

Crop Insurance Scheme

•

Crop Maximization Project- II

•

Green Revolution Scheme

•

White Revolution Scheme- ZTBL & PDDC

•

White Revolution Scheme- ZTBL & Nestlé

•

Awami Zarai Scheme- AZS (Farm Credit)

•

Awami Zarai Scheme- AZS (Non-Farm Credit)

•

Rural Development Scheme

•

Red Meat financing package for sheep/ goat rearers
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