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Message from the Minister 
M/o National Food Security and Research 
 
 
The Ministry of National Food Security and Research has turn up with its 
Year Book 2012-13. It highlights the endeavors of the ministry to facilitate, 
support and ensure food security in the country. The term food security 
first of all implies the availability and production of ample, safe and 
nutritious food. In Pakistan, the staple food for majority of its people is 
wheat and rice. The meat (Mutton, beef and chicken), eggs and fish are 
used as an important source of protein. The edible oil requirements are 
met by the oilseed crops such as cotton, canola, sunflower and major 
portion through imports. It leads us to best utilize our resources to 
increase the productivity of our agriculture system that includes crops, 
livestock and horticulture sector. The agriculture system of Pakistan is an 
important sector as it contributes 21% to national GDP, provides 
employment to more than half the country‟s labor force.Agro based 
products account for 70% of total export earnings and also supplies 
rawmaterials to the agro based industries. With efficient use of modern 
technologies this sector could contribute more toward the economic 
development as well as sustaining food production system for food 
security and better nutrition in the country. 
 
This Ministry has undertaken various activities, programmes and 
measures for the integrated development of agriculture, livestock, 
fisheries, horticulture and forestry. This year book is a commendable effort 
of dissemination of the accomplishment of the Ministry to provide first 
hand information about the activities/programs undertaken by ministry and 
to place people in a better position to benefit from these endeavors. 
 
I am sure that the year book 2012-13 would be a valuable addition to the 
knowledge of various stakeholders involved in the food value chain from 
the production to the consumption of the food. 
 

Sikandar Hayat Khan Bosan 
Minister for National Food Security and 

Research 
 
 
 



4 

 

 
 
 

 
Message from the Secretary 
M/o National Food Security and Research 
 
 
In pursuance of Rules of Business, 1973 sub-rule (2) of Rule 25 every 
year each Ministry is required to prepare a Year Book for information of 
Cabinet and the general public. The Ministry of National Food Security 
and Research has published the Year Book 2012-13 as an official 
handbook. The purpose of this Year Book is to highlight deliberated 
activities undertaken by its various Wings, attached Departments and 
Autonomous bodies during the period 2012-13. The book explains 
functions, organizational setup, and accomplishments of the ministry    
during fiscal year 2012-13 and plan for the next year. 

 
The Year Book 2012-13 carries valuable information and I hope this will 
serve as a useful resource and reference document for the policy makers, 
researchers, planners and general public on matters relating to food 
security, agriculture including horticulture and livestock sector. I highly 
appreciate the efforts of officers and staff engaged in compiling and 
printing the year book in time. 
 
I am of the hope that this book would prove to be a useful document for 
the improvement that would be welcoming readers and researcher‟s 
gesture. Comments and suggestions for improvement of the year book 
would be highly appreciated. 
 

 
(Seerat Asghar Jaura) 

Secretary 
Ministry of National Food Security and 

Research 
 

 
 
 
 
 
 



5 

 

 
 

List of Contents 

 
 
 
 
 
 
 
 
 
 
 
 
 
  

 
CONTENTS 

Page 
No. 

Introduction 1 

Overview 3 

PART-I  Performance of NFS&R 

Functions under Rules of Business and Organizational Chart 5-7 

i. Plan Wing 9 

ii. International Cooperation  Wing 10 

iii. Economic Wing 10 

iv. Food Wing 14 

v. Livestock wing 17 

vi. Federal Water Management Cell 22 

PART-II Performance of attached Departments/ Autonomous Bodies of NFSR 

i. Agriculture Policy Institute (API) 23 

ii. Federal Seed Certification and Registration Department (FSC&RD) 27 

iii. Pakistan Oil Seed Development Board (PODB) 34 

iv. Pakistan Agricultural Storage and Services Corporation 
(PASSCO) 

36 

v. Department of Plant Protection (DPP) 38 

vi. Pakistan Agriculture Research Council (PARC) 43 

vii. Livestock and Dairy Development Board (LDDB) 112 

viii. Fisheries Development Board (FDB) 114 

ix. Public Sector Development Projects (PSDP) 116 

x. Way Forward 128 



6 

 

INTRODUCTION 
 
The food security is not a simple challenge because in qualitative and 
quantitative terms it is linked with health through malnutrition, affects 
sustainable economic development, environment and trade. It becomes 
more complex in the scenario of climate change, rural poverty, agricultural 
and population growth, rising prices and inadequate means to feed the 
hungry millions. 
 
In Pakistan, food inflation has been in double-digit for the last several 
years that are directly linked to food insecurity, especially in poor and 
underprivileged areas. The efforts are there to increase food availability 
and food access through improved agriculture productivity, strengthening 
market systems and infrastructure for food distribution in the country.  
 
It is well established factor that agricultural growth is particularly effective 
in reducing hunger and malnutrition in developing countries because 
majority of their population depends on agriculture and its related activities 
for their livelihoods. Agricultural growth proves to be the most effective tool 
in reducing poverty and hunger through providing employment for the 
resource poor people. Agriculture with a contribution of 21% to national 
GDP is the single largest sector of the economy and provides employment 
to more than half the country‟s labour force. Agriculture and agro based 
products account for 70% of total export earnings and the sector supplies 
many of the industries with raw materials. In turn the sector consumes 
more than 40% of industrial finished goods. With efficient use of modern 
technologies there is considerable scope for increasing agriculture 
productivity in the coming years. 
 
The ministry of National Food Security and Research has put a high 
priority on various aspects of food security including agriculture sector in 
short term as well as long term scenario. 
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OVERVIEW 
 

The ministry of National Food Security and Research is in the process of 
finalizing the National Food and Nutrition Security Policy for the country in 
consultation with all the stakeholders at provincial as well as federal level. 
The vision of the policy is based on establishing the institutional structures 
which would facilitate a process involving federal and provincial authorities 
including ministries, departments, development partners, civil society and 
private sector through the establishment of a Food and Nutrition Security 
Council (FNSC) at national, provincial and district level. 
 
On the long term basis the policy will ensure that on sustainable basis all 
people of Pakistan have physical and economic access to enough 
nutritious food for an active and healthy life. The policy also envisages 
efficient management to improve and ensure food security during 
calamities and disasters. It will also help to take measures including 
promoting coordinated approach for disaster preparedness and 
management, to ensure allocation of adequate resource to disaster 
management and improve system of assessing possibilities of a stun. The 
policy will also provide an enabling environment to establish, food and 
nutrition information, monitoring and evaluation system to help in decision 
making, policy and programme interventions. It will help to reduce the 
current food insecurity situation by 50% within short possible time span 
and to bring down the poverty and food insecurity to zero level much 
earlier by 2050. 
 
Pakistan is a country of rich potential to cater its food and nutrition needs. 
The only thing required is the commitment to work with zeal in a well 
coordinating manner involving stakeholders at national and international 
level to achieve the goals of ensuring food safety and security for healthy 
life of our people. 
 
The M/o NFS&R is developing better linkages with all the provinces and 
international arena to benefit from their experiences to enhance the trade, 
investment, technological cooperation and mutual learning for ensure food 
security and eliminate poverty. The following pages of the year book 
provide salient functions of the ministry and a gist of activities accordingly 
performed by its various Wings and departments/organizations of the 
Ministry during fiscal year 2012-13. There is also a broad reflection of 
activities foreseen in the next year. 
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Function under Rules of Business 
 

 Economic Coordination and Planning in respect of Food, Economic 
Planning and Policy making in respect of agriculture. 

 Imports and exports control on food grains and foodstuffs, 
inspection, grading analysis of food grains and foodstuffs, 
maintenance of standards of quality for import and export and 
inspection, handling, storage and shipment of rice exports. 

 Collection of statistics regarding production, consumption, prices, 
imports and exports of food grains. 

 Coordination with aid and assistance agencies in respect of food 
sector. 

 Pakistan Agricultural Research Council and other Federal 
agriculture research organizations. 

 Food and Agriculture Organization (FAO) of United Nations in 
respect of food. 

 Plant Protection, Pesticide import and standardization, Aerial 
Spray, Plant Quarantine and Locust control in its international 
aspect and maintenance of locusts warning organizations. 

 Federal Seed Certification and Registration. 

 Standardization and import of fertilizer. 

 Procurement of food grains, including sugar 
(a) from abroad; 
(b) for Federal requirement; 
(c) for inter-provincial supplies; and 
(d) for export and storage at ports. 

 

 Grading of agricultural commodities, other than food grains, for 
exports. 

 Administrative control of PASSCO. 

 Preparation of basic plan for bulk allocation of food grains and 
foodstuffs. 

 Price stabilization by fixing procurement and issue prices including 
keeping a watch over the price of food grains and foodstuffs 
imported from abroad or required for export and those required for 
inter-provincial supplies. 

 Agricultural Policy Institute. 

 Animal Quarantine Departments, stations and facilities located 
anywhere in Pakistan. 

 National Veterinary Laboratory, Islamabad. 
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 Laboratory for Detection of Drugs Residues in Animal Products at 
Karachi. 

 Veterinary drugs, vaccines and animal feed additives: 
 

i. import and export; and 
ii. procurement from abroad for Federal requirements 

and for inter-provincial supplies. 
 

 Livestock, poultry and livestock products; 
i. Import and export; and 
ii. Laying down national grades. 

 

 Pakistan Dairy Development Company. 

 Livestock and Dairy Development Board (LDDB). 

 Fisheries Development Board (FDB). 

 Pakistan Oilseed Development Board (PODB) (for federal areas 
only) 
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Organizational Chart of 

Ministry of National Food Security and Research

Secretary

JS – Admn

FSC - I

Federal Minister

FSC - II

Additional Secretary

JS – P/IC

AHC EC

Parliamentary Secretary

CFA&O

 
 
 
 
 
ATTACHED DEPARTMENTS 
 

1) Agricultural Policy Institute 
2) Federal Seed Certification & Registration Department 
3) Department of  Plant Protection 
4) Animal Quarantine Department 
5) National Veterinary Laboratory 

 
AUTONOMOUS BODY 
 
Pakistan Agricultural Research Council (PARC) 
 
CORPORATION 
 
Pakistan Agricultural Storage & Services Corporation Limited (PASSCO) 
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BOARDS 
 

1) Pakistan Oilseed Development Board (PODB) 
2) Livestock and Dairy Development Board (LDDB) 
3) Fisheries Development Board (FDB) 

 
COMPANY 
 

1) Pakistan Dairy Development Company (PDDC) 
CELL 

 
1) Federal Water Management Cell (WMC) 
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I. PLANNING WING 
 
The Planning wing of the National Food Security and Research has to 
deal with the Development Activities in the Public Sector through projects / 
programs oriented to enhance the productivity of the Agriculture and 
Livestock to ensure food security. It has responsibility to implement 
projects in various provinces through a well coordinated mode. It also 
arranges funds for the development projects through PSDP and other 
national and international sources/donors. It is also responsible for 
monitoring and evaluation of the development projects and submits 
monthly, quarterly and annual progress review reports of the projects to 
Planning Commission and finance Division. Following are the on-going 
PSDP projects; 
 

On- going PSDP Projects 

1. 

Special Program for Strengthening of SPS Facilities and Quality 
Inspection Services in Compliance with WTO-Establishment of an 
Integrated National Animal & Plant Health Inspection Services 
(NAPHIS) 

2. Research for Agriculture Development Programme (RADP)  

3. National Institute of Genomics and Advance Bio-Technology (NIGAB) 

4. Pak-China Cooperation for Agricultural Research and Development 

5. 
Indigenization of Hybrid Seed Production for Enhanced Crop 
Production  

6. National Bio-Saline Agriculture Programme (NABSAP) 

7. 
Establishment of Horticulture Unit for Nursery Fruit Plant and 
Vegetable Seed Certification System in Pakistan 

8. Monitoring of Crops through Satellite Technology (SUPARCO) 

9. 
Up-Gradation and Establishment of Animal Quarantine Stations in 
Pakistan 

10. Animal Quarantine Station Gwadar, Balochistan 

11. Establishment of Horticulture Research Institute, Khuzdar, Balochistan 

12. Establishment of Livestock Research Institute at Turbat, Balochistan 

13. 
Strengthening of Coastal Agriculture Research Station, Bhawani, 
Balochistan 

http://mnfsr.gov.pk/NAPHIS.shtml
http://mnfsr.gov.pk/NAPHIS.shtml
http://mnfsr.gov.pk/NAPHIS.shtml
http://mnfsr.gov.pk/NAPHIS.shtml
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II.          INTERNATIONAL COOPERATION (IC) WING 
 

International Cooperation (IC) Wing deals with participation in international 
events like World Food Summit, meetings of Food and Agriculture 
Organization (FAO) of the UN including FAO Conference and FAO 
Council and its subsidiary bodies, matters relating to World Food 
Programme (WFP) and IFAD. The Wing also works for seeking assistance 
in the agriculture sector.  
 
Interaction and strong collaboration was established with other countries, 
international agencies and donors to increase food production and ensure 
sustainable food security. The interaction developed with countries like US 
and China resulted in fruitful cooperation in the field of agriculture to 
promote trade in agricultural commodities and technical and scientific 
cooperation and collaboration. Unprecedented number of agreements, 
MoUs and Technical Assistance grants were signed with international 
agencies. This wing is also responsible to undertake activities related to 
Joint Economic Commission, Joint Ministerial Commission, Pakistan 
missions abroad and WTO issues. This wing has developed plans for 
national zero hunger programme in collaboration with FAO, Brazil and 
other international agencies to ensure food security in the country. The IC 
wing through department of plant protection has signed the mutual 
Agreements/MoU with China, Australia, Indonesia and Brazil for technical 
cooperation and Sanitary and Phyto-sanitary (SPS) measures to facilitate 
exports of agricultural produce from Pakistan. 
 
III.      ECONOMIC WING 
 
Economic Wing is the technical wing of this Ministry in terms of its 
responsibility for maintenance of data bank through imperative annual 
publications and provision of analytical support in the capacity of 
economic, trade and investment related issues of the food sector. The 
Wing collects Crops Area, Production and other Food Statistics from 
Federal and Provincial Governments, Pakistan Bureau of Statistics and 
other departments/agencies, and thereafter performs the function of its 
compilation, computerization and dissemination in the form of Publications 
on annual basis. 
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The Wing is also responsible for issuance of final estimates of about 54 
major and minor crops at national and international level. Following two 
functions under Rules of Business empowers Economic Wing:- 
 

 Collection of statistics regarding production, consumption, 
prices, and imports and exports of grains (Fully) 

 Economic Coordination and Planning in respect of food, 
economic planning and policy making in respect of 
agriculture (Partially) 

            
Economic Wing published following books during the period under 
review:-  
 
Agricultural Statistics of Pakistan 2011-12 
  
The publication covers: 

 Area, production and yield of major and minor crops including 
cereals, pulses, oilseeds, condiments, fodder, fruits and 
vegetables  

 Land use statistics 

 Use of inputs 

 Agricultural credit 

 Agricultural mechanization 

 Livestock, fisheries and forestry statistics 

 Trade statistics 

 Prices of agricultural commodities 

 Miscellaneous statistics 

 Conversion factors                                                              
 
Fruit, Vegetables & Condiments Statistics of Pakistan 2011-12 
  
The Wing released Fruit, Vegetables and Condiments Statistics of 
Pakistan 2011-12containing province-wise data for the year 2007-08 to 
2011-12. It also contains data on exports, imports (by destination) and 
wholesale prices which provide updated information for researchers, 
government functionaries, exporters and all those interested in the issues 
concerning the agriculture sector. 
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Crops Area and Production (By Districts) 2010-11 &2011-12 
 
Economic Wing released “Area and Production (By Districts)” during the 
year. This publication contained latest district-wise data on major/minor 
crops including condiments, fruit and vegetables for the year 2011-12. 
 
Year Book for Cabinet 2011-12 

 
In pursuance of Rule 25(2) of the Rules of Business, 1973, the Economic 
Wing published Year Book 2011-12, containing details of activities and 
achievements of NFS&R, its attached departments and autonomous 
bodies. The material was collected from all Wings, Departments and 
Autonomous bodies under the administrative control of NFS&R. 
 
In addition to the above publications, this section was also involved in the 
following activities. 

 

 Data supplied to IMF, FAO and Prime Minister‟s Secretariat 
including other national / international agencies and NGOs. 

 Released kharif and rabi estimates of crops at national level for 
circulation among Federal and Provincial Government 
Departments/ Autonomous bodies.  

 Prepared briefs on prices of Food/Agricultural Commodities for 
the Secretary, NFS&R.  

 Replies of various National Assembly/Senate Questions were 
prepared. 

 
IV.      FOOD WING 
 
Food Wing, an important component of NFS&R, deals with food grain 
policy as well as matters relating to procurement and import/export of 
wheat, fertilizer and pesticides etc. Despite being a cereal-surplus country, 
Pakistan has a sizeable segment of food insecure population, According 
to the National Nutrition Survey, 2011 conducted by the erstwhile Ministry 
of Health and UNICEF, out population is food insecure due to:- 
 

i) Problem of access to food in remote or disaster stricken 
areas; 

ii) Lack of sufficient income to purchase desired calories of 
food every day; and 

iii) Unavailability of high quality or adequately nutritious food. 
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IV.      LIVESTOCK WING 

 
Livestock sector occupies a unique position in the economic development 
of the country. The sector provides net source of foreign earnings, food 
security, cash income on daily basis, a source of employment generation 
at rural level, helping to reduce income variability on crop failure due to 
any reason. It is central to the livelihood of the rural poor in the country 
and plays an important role in poverty alleviation derives and 
socioeconomic uplift of our rural masses.   

 
Livestock contributed approximately 55.4 percent to the agriculture value 
added and 11.3 percent to national GDP during 2012-13 registering 2.48% 
growth in agriculture value added and marginal growth of 0.9% to national 
GDP when compared to last year. Gross value addition of livestock at 
constant cost factor has increased from Rs. 1,130 billion (2010-12) to Rs. 
1172 billion (2012-13) showing an increase of 3.7 % as compared to 
previous year.  
 
The population growth, increase in per capita income and export avenue 
is fueling the demand of livestock and livestock products. The rise in 
production cost has increased the retailer‟s & consumer‟s price index for 
milk, yogurt, meat, eggs etc. The overall livestock development strategy 
revolves to foster "private sector-led development with public sector 
providing enabling environment through policy interventions and play 
capacity building role to improve livestock husbandry practices". The 
emphasis will be on improving per unit animal productivity and moving 
from subsistence to market oriented and then commercial livestock 
farming in the country to meet the domestic demand and surplus for 
export.  The objective is to exploit potentials of our livestock sector and 
use it as engine for economic growth and food security for the country 
leading to rural population empowerment and rural socioeconomic 
development / uplift. 
 
Poultry sector is one of the organized and vibrant segments of agriculture 
industry of Pakistan. This sector generates employment (direct/indirect) 
and income for about 1.5 million people. Its contribution in agriculture GDP 
is 4.81%, Livestock GDP 12 % and national GDP at constant cost factor 
1.4%. Poultry meat contributes 25.8% of the total meat production in the 
country. The current investment in Poultry Industry is more than Rs. 
200.00 billion. Poultry sector has shown a robust growth @ 8-10 percent 
annually which reflects its inherent potential. The poultry value added at 
constant cost factor has increased from Rs. 75246 million (2010-11) to 
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80,577 million (2011-12) showing an increase of 7% as compared to 
previous year.  
 
Livestock Wing with its redefined mandate continued regulatory measures 
that included allowing import of high yielding animals, semen and embryos 
for crossbreeding; duty free import of veterinary dairy and livestock 
machinery / equipment, allowing import of feed inputs, vaccines at zero 
rates etc. In order to reduce input costs in livestock / poultry feed 
production, certain feed ingredients, growth promoters, vitamin premixes 
have been zero rated. Sales tax exemption has been allowed in order to 
encourage establishment of value added industry in the country.  
 
National Veterinary Laboratory 
 
The National Veterinary Laboratories (NVL) Islamabad, is an apex 
organization for the diagnosis and surveillance of livestock diseases, 
vaccines quality control, drug residue analysis in animal products and 
training/refreshers to the stakeholders of the livestock industry in the 
country. It works as a quality control and regulatory support laboratory for 
the national livestock wealth in compliance with the WTO, export partner‟s 
confidence and addressing public health aspects.  
 
During the year 2012-13, NVL carried out following broad categories of 
analyses: 

 

 Mab ELISAs for diagnostic & surveillance (PPR, FMD & FMD virus 
typing)        2253 

 PCR/ FMD-NSP ELISA for confirmation of FMD, PPR 8372 

 Animal disease/ sample diagnostics (Others, PM & OB attendance)  
         4202 

 VQC related  and vaccine finished form tests  770 

 Residues analysis and heavy metals testing   2072 
Total        17669 

 
The NVL provided strategic surveillance and diagnostics facility for Trans-
boundary Animal Diseases (TADs) in the country during the reported year. 
NVL‟s is involved in diagnosis and capacity building of technical staff for 
progressive control of two highly infectious and economically important 
diseases of trade implication namely Foot and Mouth Disease (FMD) and 
Pest des Petits Ruminants (PPR).  
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During the reported year, NVL continued to be strong partner to FAO 
implemented project on FMD (Project ID: GCP/Pak/123/USA) and 
providing services for FMDV Virus sero-typing, Polymerase Chain 
Reaction (PCR), Real Time PCR, isolation and genetic characterization of 
FMD virus for vaccine production. control. The laboratories remain 
functional component of National Animal and Plant Health Inspection 
Services (NAPHIS) Project under the Ministry of National Food Security 
and Research and United Nations Industrial Development Organization 
(UNIDO), Trade Related Technical Assistance Program (TRTA-II) of the 
Ministry of Commerce. The NVL has been chosen by TRTA-II for 
international accreditation system of laboratory testing to support trade 
from Pakistan.    
 
Animal Quarantine Department 

 
The Animal Quarantine Department was established in 1980 and is 
working as part of the Ministry of National Food Security and Research 
with primary responsibility to regulate the import, export and quarantine of 
animals and animal products through Pakistan Animal Quarantine (Import 
and export of animals and animal products) Act, 1979 and the Pakistan 
Animal Quarantine (Import and export of animals and animal products) 
Rules, 1980. The Animal Quarantine Department has a country-wide 
network of its Office cum Laboratories. The Head office is at Karachi and 
sub-offices at Lahore, Islamabad, Peshawar, Quetta, Multan, Sialkot, 
Gawadar, Khokhrapar and Khunjrab. 

 
The objectives include to regulate the import, export and quarantine of 
animals and animal products in order to prevent the introduction and 
spread of exotic diseases, provide central certification services to the 
importers and exporters of animals and animal products, translate 
Government‟s policy decisions into executive order, thus helping in 
enhancement of import / export of value-added food and animal products 
from Pakistan while ensuring quality & safety of these products.  

 
According to Animal Quarantine Department (AQD) reports, 13277 tons of 
mutton and 45689 tons of beef was exported in 2012 -13 that generated 
214.5 million US$ showing an increase of 23% when compared to 2011-
12 (US $ 174.5 million).  The export of meat (beef, mutton) was 58966 
tons during 2012-13 registering an increase of 21% when compared to 
2011-12 ( 48846.4 tons). The export of meat was 2.4 % of the total 
estimated meat production (2472 thousand tons) during the same year. 
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The livestock export was dropped due to ban imposed by Khyber 
Pakhtoon Khuwa (KPK) Court on export of livestock from the province.  

 
A total of 3409 high producing exotic dairy cows, 1.0 lack doses of exotic 
semen were allowed for import during 2012-13. According to estimates, 
the imported exotic dairy cows have likely added 24.3 million liters of milk 
to the dairy channel during the year 2012-13.  Moreover, private sector 
(M/S Engro foods Pvt. Ltd., M/S K&Ns Pvt. Ltd. etc. ) imported milk and 
meat processing machinery / plants to expand and improve their 
operations for value addition. 
 
During 2012-13, the Animal Quarantine Department (AQD) provided 
quarantine services and issued 38984 Health Certificates for the export of 
live animals, mutton, beef, eggs and other livestock products having value 
of US$ 463.5 million. The number of certificates issued were 15 % more 
than previous year i.e 2011-12 (33881 health certificates) and the value of 
exported items were 23.3 % higher than the last year (US$ 376 .0 million) 
. The non-tax revenue of AQD showed an increase from Rs. 153. 5 million 
(2011-12) to Rs. 194.785 million during the year 2012-13 showing a rise of 
27%. This revenue was earned as certificate / laboratory examination fee 
of animal and animal products exported during the year.  
 
FUTURE PLANS 

 
Consequent upon 18th Constitutional Amendment, the animal health and 
production chapters have been devolved to the provinces and now 
Livestock Wing, M/O National Food Security and Research has redefined 
its role under new mandate to serve as catalyst in the development of 
livestock in the country. The future plan for livestock sector is to persuade 
the policies to achieve more growth in meat and milk production through 
shifting from subsistence livestock farming to market-oriented and 
commercial farming covering entire value chain from farm to fork. The 
future road map is to assist and promote activities to ensure Food security 
by encouraging Value added livestock industry, diversification of livestock 
products, Controlling Trans-boundary Animal Diseases of trade and 
economic importance through provincial participation. The future policy 
priorities therefore revolve around encouraging Public Private Partnership 
led development with Govt. providing enabling environment through 
following strategy: 
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Goal / Targets  
 

Action Plan / Activities  

 
Increase in livestock 

productivity (milk, meat , 
eggs)   

 

 
1. Allowing import of high yielding dairy animals 

 
2. Allowing import of semen / embryo of high yielding animal breeds 

 
3. Encourage provincial livestock department and private sector to 

establish and expand artificial insemination services in public and 
private sector ; 

 
4. Encourage provincial livestock department to strengthen Semen 

Production Units; 
 

5. Encourage & promote use of  modern technology of embryo transfer ; 
and  

 
6. Encourage provincial livestock department and private sector to 

promote and propagate elite animals through breed improvement 
programs in public and private sector. 

 

Promotion of export of 
livestock and livestock 
products and 
byproducts. 

1. Encouragement of establishment of export oriented abattoirs and 
livestock by products processing units (animal casing, gelatin, bone 
products, horns and hoofs etc. in the private sector ; 

 
2. Develop livestock export parameters and procedures for facilitation & 

transparency;    
 

3. Encourage establishment of value added Industry in livestock sector ; 
 

4. Facilitate in import of machinery / equipment used in value addition of 
livestock products; and  

 
5. Efforts will be made for market access of our livestock products and 

byproducts. 

Control of 
Transboundary 
livestock diseases  

1. Provincial livestock departments will be encouraged to initiate 
programs to control diseases of trade and economic importance; and  

 
2. The technical and financial assistance of foreign donor institutions 

(FAO, USA etc.) will be sought to start programs on livestock disease 
control.    

Improvement of Animal 
Quarantine Stations. 
 
 

1. New projects for establishment of Animal Quarantine Offices will be 
initiated; and  

 
2. Programs to improve & strengthen facilities of Animal Quarantine 

Department and capacity of the staff.    
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VI. Federal Water Management Cell 

 Federal Water Management Cell (FWMC) was established in 1977 under the Ministry of Food 

Agriculture, Livestock and Cooperative. FWMC started its work with separate and full swing in 1979 to 

ensure adequate water availability to the farmer at farm gate at the right time by solving irrigation water 

sector problems and formulation of water resources development projects besides agriculture 

mechanization policies and strategies & land development projects prepared in consultation with stake 

holders for to bring more lands   under irrigations from saved water and get more productions helping to 

country’s economy and farmers well being. 

Federal Water Management Cell (FWMC) after 18th constitutions amendment (Considering the 

necessity of FWMC for country’s food security) was restored in October, 2012 and placed under M/o 

National Food Security and Research (NFS&R).     

 

Federal Water Management Cell (FWMC) Rules and Functions  

 To assist M/o National Food Security and Research (NFS&R).in preparation of irrigation water 

management and agricultural mechanization policies/strategies. 

 To deal with schemes related to water resources development and farms mechanization. 

  To prepare manuals on water management for former and OFWM personnel.  

 

FWMC Activities during year 2012-13  

Federal Water Management Cell (FWMC) of the M/o National Food Security and Research is 

working implantation of the following projects for which project concept proposals are designed and 

forwarded to the provincial governments for view / comments before preparation of PC-1and submission 

for approval from the competent forum of the CDWP/ECNEC. 

 Linking water availability to Cropping Pattern at Districts/Tehsil level allover Pakistan 

 Rainwater harvesting to supplement irrigation water for ensured food security. 

 Promotion of alternate energy resources for irrigation water pumping. 
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VI. Federal Water Management Cell 

 

 Federal Water Management Cell (FWMC) was established in 1977 under 

the Ministry of Food Agriculture, Livestock and Cooperative. FWMC started its 

work with separate and full swing in 1979 to ensure adequate water availability to 

the farmer at farm gate at the right time by solving irrigation water sector 

problems and formulation of water resources development projects besides 

agriculture mechanization policies and strategies & land development projects 

prepared in consultation with stake holders for to bring more lands   under 

irrigations from saved water and get more productions helping to country’s 

economy and farmers well being. 

Federal Water Management Cell (FWMC) after 18
th

 constitutions 

amendment (Considering the necessity of FWMC for country’s food security) was 

restored in October, 2012 and placed under M/o National Food Security and 

Research (NFS&R).     

 

Federal Water Management Cell (FWMC) Rules and Functions  
 To assist M/o National Food Security and Research (NFS&R).in preparation of 

irrigation water management and agricultural mechanization policies/strategies. 

 To deal with schemes related to water resources development and farms 

mechanization. 

  To prepare manuals on water management for former and OFWM personnel.  

 

FWMC Activities during year 2012-13  

Federal Water Management Cell (FWMC) of the M/o National Food 

Security and Research is working implantation of the following projects for which 

project concept proposals are designed and forwarded to the provincial 

governments for view / comments before preparation of PC-1and submission for 

approval from the competent forum of the CDWP/ECNEC. 
 Linking water availability to Cropping Pattern at Districts/Tehsil level 

allover Pakistan 

 Rainwater harvesting to supplement irrigation water for ensured food 

security. 

 Promotion of alternate energy resources for irrigation water pumping. 
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PART-II DEPARTMENTS OF M/o NFS& R 
 

i. Agriculture Policy Institute (API) 
 
Agriculture Policy Institute (API) is an attached department of MNFS&R 
and mainly deals with analysis of emerging policy issues in agriculture 
sector. On the evolving of WTO Regime and Regional Trade Agreements 
in place, the country needed to know/monitor the development of tradable 
commodities both domestically and internationally and suggest steps to 
position the Pakistan Agriculture in the emerging environment scenario. 
To advise the Government on formulating agriculture policy and to make 
Pakistani agriculture profitable, competitive and sustainable, the 
Government of Pakistan extended its role in Agriculture Sector and 
reconstituted APCom as “Agriculture Policy Institute (API) in December, 
2006. The mandate of Agriculture Policy Institute is as under: 
 
 
 Analyze domestic and international sectoral/commodity-specific 

policies.  
 
 Conduct studies on emerging policy issues relating to input/output 

production, consumption, prices, costs, marketable surplus, 
demand, supply, stock and trade. 

 
 Examine/estimate production, processing, storage, and marketing 

costs of agricultural commodities – crops and livestock. 
 
 Recommend policies and programs to reduce such costs and 

improve the competitiveness of commodities. 
 

 Advise on policy adjustments needed for greater efficiency and  
equity. 

 
 Promote coordination/‟collaboration between national research 

organizations/institutes with international centres. 
 

 Analyze the impact of important agricultural policies on producers, 
consumers, processors, exporters and importers. 
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Progress/Achievements of API 2012-13 
 
Publication of Pakistan Journal of Agriculture Economics 
 
 Pakistan Journal of Agricultural Economics (PJAE) Volume 11  
 Pakistan Journal of Agricultural Economics (PJAE) Volume 12  
 Pakistan Journal of Agricultural Economics (PJAE) Volume 13 
 Pakistan Journal of Agricultural Economics (PJAE) Volume 14 

 
Policy Analysis Reports 
 
 Wheat Policy Analysis 2012-13 
 Rice (Paddy) Policy Analysis 2012-13 
 Cotton Policy Analysis 2012-13 
 Sugarcane Policy Analysis 2012-13 
 First Draft of Food Security and Nutrition Policy  

 
Preparation of Working Paper 
 
 Working paper for Standing Committee of Wheat  
 Working paper for Standing Committee of Rice (Paddy) 
 Working paper for Standing Committee of Cotton 
 Working paper for Standing Committee of Sugarcane 

 
Standing Committees 
 
 Conducted Standing Committee Meeting on Wheat 
 Conducted Standing Committee Meeting on Rice (Paddy) 
 Conducted Standing Committee Meeting on Cotton 
 Conducted Standing Committee Meeting on Sugarcane 

 
Preparation of Minutes 
 
 Minutes of the Standing Committee Meeting of Wheat  
 Minutes of the Standing Committee Meeting of Rice (Paddy) 
 Minutes of the Standing Committee Meeting of Cotton 
 Minutes of the Standing Committee Meeting of Sugarcane 

 
Annual Field Survey 
 
 Annual Field Survey of Wheat in Punjab and Sindh 
 Annual Field Survey of Rice (Paddy) in Punjab and Sindh 
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 Annual Field Survey of Cotton in Punjab and Sindh 
 Annual Field Survey of Sugarcane in Punjab, Sindh and KPK 

 
Processing of Survey Data 
 Field Survey data was processed to update Cost of Production 

estimates of Wheat (Punjab & Sindh), Rice (Paddy), Basmati 
(Punjab) (Irri Punjab, Irri Sindh), Cotton (Punjab and Sindh), and 
Sugarcane (Punjab, Sindh and KPK). 

 
National Assembly Questions 
 Responded to National Assembly Questions regarding MNFS&R 
 Responded to Senate Questions regarding MNFS&R 

 
International Trade 
 
 Analysis of International Trade related to agriculture. 
 Attended Meetings on Trade issues in MOC, EADA, Foreign Office 

etc. 
 
Meeting with International Agencies and Ministries 
 Meeting in MOF on price Monitoring of Commodities. 
 Seminar on Public Private Partnership 
 Seminar on Food Security in Collaboration with Brazilians Experts 
 Seminar on Food Security in Islamabad arranged by MNFS&R 
 Seminar on Food Security in Lahore arranged by MNFS&R. 
 Seminar on Seed Development related to Food Security in Lahore 

by MNFS&R. 
 Seminar on Economic Growth arranged by Planning Commission of 

Pakistan.   
 
Miscellaneous  
 Monitoring of Indian Prices of Agricultural Commodities 
 Monitoring of International Prices of Agricultural Commodities as 

issued by World Bank, IMF, ICG etc 
 Prepared comments on National IT policy.  
 Prepared comments on Growth Strategy Paper of Planning 

Commission. 
 Prepared detailed Report on Supply and Demand of Agricultural 

Commodities 
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ii. FEDERAL SEED CERTIFICATION & REGISTRATIONDEPARTMENT       

(FSC&RD) 

 
Federal Seed Certification & Registration Department (FSC&RD), an 
attached department of the Ministry of National Food Security and 
Research. The Department is engaged in providing seed certification and 
quality cover to both public and private seed sectors, under the Seed Act 
1976, through its 28 seed testing laboratories and field offices located in 
various agro ecological zones of the country. 

a. Functioning of Seed Testing Laboratories: 28 seed testing 
laboratories located at various agro ecological zones in the country are 
providing seed certification services to public and private seed sector.  
 
b. Registration of new Seed Companies: During the year 2012-13, a 
number of 61 new seed companies were registered in the 49th, 50th and 
52nd meeting of Working Group of Ministry of National Food Security and 
Research, raising the total number of registered seed companies to 766in 
the country including 04 public sector and 05 multinational seed 
companies. 
 
c. Registration of New Varieties of Various Crops: The department 
continued to take field observations of the candidate varieties and 24 new 
varieties have been registered during the period under report.  So far 613 
varieties of different crops and fruits like wheat (134), cotton (109), rice 
(35), maize (25), barley (10), sugarcane (39), oilseeds (60), pulses (72), 
fodders (37), fruits (35) and vegetables (57) have been registered.  
 
d. Field Crop Inspection: During the period under report a total of 
5,24,567 acres of different crops, offered by the various seed agencies 
were inspected for certification purposes. 
 
e. Seed Sampling & Testing: A total quantity of 2,06,273 mt  seeds of 
various crops were sampled and tested for purity, germination and seed 
health purposes during the year 2012-13. 
 
f. Pre and Post Control Trials: Pre and Post Control Trials of all pre-
basic and basic seed lots while 20% of certified seed lots of cotton, paddy 
and wheat were carried out in the field to determine the quality of seed 
distributed by various seed agencies and also to check the proficiency of 
the certification staff in the field. 
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g. NEW SEED LEGISLATION 
 
(I) Seed (Amendment) Bill, 2010 
 
The Seed Act, 1976 was enacted by the Parliament to control and 
regulate the quality of seeds of various varieties of crops. The Seed Act 
was based on the establishment of requisite infrastructure in the public 
sector only. Under the changing scenario of emerging seed industry 
FSC&RD was unable to meet the requirements of the private sector. 
Consequently, amendments in the Seed Act, 1976 have been 
incorporated, to provide legal coverage to the emerging issues concerned 
with seed industry: 
 
The authorization from the Provincial Assemblies of Punjab, Khyber 
Pakhtunkhwa, Balochistan and Sindh has been obtained. After the 
approval of the Federal Cabinet on 30-09-2009. The Seed (Amendment) 
Bill, 2010, was introduced in the National Assembly Session held on 11th 
January, 2010, who referred it to the National Assembly Standing 
Committee on Food and Agriculture. The Committee in its meeting dated 
27th January, 2010 reviewed the Bill and submitted its recommendations 
on the Bill. The necessary amendments suggested by the Committee 
were incorporated in the Bill.  
 
In pursuance to the 18th Amendment, the Ministry of Food and Agriculture 
was devolved w.e.f 30-06-2011 and the Seed Act, 1976 along with 
FSC&RD [created under this act] was retained at Federal Level vide 
Cabinet Division‟s Notification No4-9/2011-Min-I dated 29-6-2011. 
Administrative control of FSC&RD was relocated/transferred to the 
Ministry of Science and Technology. The department w.e.f 26-10-2011 
was again transferred to the Ministry of National Food Security and 
Research. The Bill was transferred to the National Assembly Standing 
Committee on Food Security and Research.  
 
The Standing Committee in its meeting held on 23-05-2012 passed the 
Seed (Amendment) bill, 2010 with majority voting for submission to the 
National Assembly, while PBR Bill did not came under discussion. 
 
Plant Breeder’s Rights Bill 
 

 Pakistan is a member of World Trade Organization (WTO) and has 
obligation to implement Article 27.3 (b) Agreement on Trade 
Related Aspects of Intellectual Property Rights (TRIPS) of WTO. 
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 Pakistan has to provide protection of plant varieties either by 
patents or by an effective sui generis system or by any combination 
thereof. 

 

 The registration of plant varieties and their Distinctness, Uniformity 
and Stability (DUS) examination is being carried out by the Federal 
Seed Certification & Registration Department under Seed Act, 
1976. 

 

 The department prepared the PBR draft in consultation with 
stakeholders including the Intellectual Property Organization of 
Pakistan (IPO) and got authorization from the Provincial 
Assemblies of Punjab, Khyber Pakhtunkhwa, Balochistan and 
Sindh. 

 

 Accordingly the Federal Cabinet in a meeting held on 14th 
February, 2007 approved the draft of “Plant Breeder‟s Rights Bill” 
and decided that the Plant Breeder‟s Rights Registry will be 
established in Intellectual Property Organization (IPO-Pakistan) 
under Cabinet Division to integrate protection of all types of 
intellectual property rights, while DUS examination will be 
performed by the Federal Seed Certification & Registration 
Department. 

 

 With the establishment of the then Assemblies, the Federal Cabinet 
of the present Government also gave its approval on 9-9-2009and 
the Bill was than introduced in the National Assembly session held 
on 11th January, 2010 who referred the Bill to the National 
Assembly Standing Committee on Food and Agriculture. 

 

 In pursuance to the 18th Amendment, the Ministry of Food and 
Agriculture was devolved w.e.f 30-6-2011 and the Seed Act, 1976 
along with FSC&RD [created under this act] was retained at 
Federal Level vide Cabinet Division‟s Notification No4-9/2011-Min-I 
dated 29-6-2011 and administrative control of FSC&RD was 
relocated/transferred to the Ministry of Science and Technology. 

 

 The department w.e.f 26-10-2011 was again transferred to the 
Ministry of National Food Security and Research. The Bill was 
transferred to the National Assembly Standing Committee on Food 
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Security and Research. The Standing Committee in its meeting 
held on 23-05-2012 passed the Seed (Amendment) bill, 2010 with 
majority voting for submission to the National Assembly, while PBR 
Bill did not came under discussion. 

 
h. Seed Quality Control in the Markets: Under the provision of seed act 
enforcement, a total number of 188 cases with a quantity of 23.10 mt seed 
of different crops were filed in the different Courts of Law against the seed 
dealers found selling substandard seeds during 2011-12.   
 
i. Imported seed consignments: A total quantity of 43,317 mt of 
imported seed of various crops/hybrids (maize, paddy, sunflower, canola, 
fodders, potato, vegetables etc.) was tested under Seed Truth in Labeling 
Rules, 1991 at the port of entries i.e. Lahore and Karachi. 
 
j. Seed Health Testing: A total number of 718 seed samples of various 
crops/vegetables and fruits were tested at the Central Seed Health 
Testing Laboratory, Islamabad for detection of fungal and viral diseases 
using latest diagnosis techniques and protocols. 
 
k. Accreditation of Central Seed Testing Lab. Accreditation 
process for Central Seed Testing Lab. has been initiated by FSC&RD, 
which will be completed within the year 2013. It will support the private 
sector to export seed with known international accepted standards.  
 
B.  FUTURE PLANS FOR FSC&RD  
 
Following activities are planned: 
 

 Accreditation of Central Seed Testing Laboratory with assistance 
of UNIDO. 

 Establishment of a Bio-tech lab for testing of GMOs (Genetically 
Modified Organisms). 

 Strengthening of seed quality monitoring system in the market. 

 Establishment of Model DUS centre. 

 Levy of fee for certification services. 

 Involvement of private sector seed companies in all categories of 
seed production activities i.e. pre-basic, basic and certified seed. 

 Registration of seed business for effective monitoring.  



36 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Area, Seed Requirement and Seed Availability for the year 2011-12 

      for sowing 2012-13 

Crop Area  Total seed Targeted  Seed Availability (M.T) 

  000 Ha requirement Seed Requi. Public Private Imported Total 

    MT MT       (Loc+Imp) 

Wheat     9,045.00   1,085,400.00    217,080.00    72,111.90  187791.92                  -      259,903.82  

                    6.64              17.30                23.95  

Cotton     3,200.00  40000.0     40,000.00          800.65  3829.44                  -           4,630.09  

                    2.00                 9.57                11.58  

Paddy     2,710.00         42,480.00      12,744.00      4,862.08  21951.08     7,715.27      34,528.43  

                  11.45              51.67            18.16              81.28  

Maize     1,063.80  31914.0        9,574.20          312.14  1521.75   10,715.70      12,549.59  

                    0.98                 4.77            33.58              39.32  

Pulses *     1,337.18         47,495.68         9,499.14          339.71            889.70                   -           1,229.41  

                    0.72                 1.87                   2.59  

Oilseeds *        829.71         10,582.11         2,116.42            62.87            128.00      1,065.50         1,256.37  

                    0.59                 1.21            10.07              11.87  

Vegetables *        253.78           5,070.00         5,070.00            21.32  296.36     5,135.80         5,453.48  

                    0.42                 5.85          101.30            107.56  

Fodders *     1,942.10         40,137.50      40,137.50            11.79  0   13,314.40      13,326.19  

                    0.03                     -              33.17              33.20  

Potato        149.09       372,725.00      74,545.00          120.25  50.00     5,370.63         5,540.88  

                    0.03                 0.01              1.44                 1.49  

Total  20,530.66   1,675,804.29    410,766.26    78,642.71    216,458.25    43,317.30    338,418.26  

                    4.69              12.92              2.58              20.19  

*        

Pulses; includes gram, mungbean, mashbean, lentil, greenbean and other etc. 

Oliseeds; includes rape & mustard, canola, sunflower, casterbean, groundnut, sesamum and others etc 

Fodder; includes different Rabi and Kharif fodders.     

Vegetables; includes different Rabi and Kharif vegetables.    



37 

 

iii. PAKISTAN OILSEED DEVELOPMENT BOARD (PODB) 
 
Pakistan Oilseed Development Board (PODB) is looking after the interest 
of Federal Government for ensuring availability of edible oils/oilseeds 
being important component of food security basket. Initially, efforts are 
being made to revive coordination and linkages with provinces by 
establishing Liaison and sub-Liaison offices and placement of staff which 
was transferred to various ministries and departments. For this purpose 
MS Wing of Establishment Division has been requested to transfer back 
all employees of wound up PODB at the strength of its restored Central 
Office. 
 
PODB continued liaison with private seed companies to ensure the 
sunflower hybrid & canola hybrid/variety seed stock for sowing during 
2012-13 season. Similarly solvent industry was persuaded to offer 
attractive procurement prices of canola and sunflower produce.  
 
PODB compiled and processed the edible oil/oilseed situation 2012-13. 
The situation depicts that major oilseed crops grown in the country include 
sunflower, canola, rapeseed/mustard. Although cotton crop is grown for its 
lint, cotton seed produced contributes 50 to 60 percent of local edible oil 
production. During the year 2011-12 total availability of edible oil was 
2.748 million ton. Local production of edible oil contributed 0.636 million 
tone while import of edible oil was 2.148 million tons. The edible oil import 
bill during 2011-12 was Rs.216 billion (US$ 2.42 billion) During 2012-13 
(July-June), 2.224 million tons edible oil of value Rs.196.776 billion (US$ 
2.037 billion) has been imported. The local production during 2012-13 is 
estimated at 0.612 million tons. Total availability of edible oil form all 
sources is provisionally estimated at 2.836 million tons during 2012-13.  
PODB has taken up the issue of transfer back its project titled “Promotion 
of Olive Cultivation for Economic Development and Poverty Alleviation” 
from PARC. The project was assigned to PARC on makeshift 
arrangement during wound up period of PODB. The project is being 
funded from Pak-Italian Debt for Development Swap Agreement (PIDSA). 
The activities of this project are inter-connected with the Italian 
government‟s Regional Olive Project being implemented in Pakistan, 
Afghanistan and Nepal. The project aims at encouraging regional 
stabilization through the improvement of living standard of rural 
communities as well as fostering a dialogue between the countries, with 
particular emphasis on olive development.  
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The Olive oil unit installed a Tarnab, Peshwar is being operationalized for 
extending olive oil extraction facility to olive growers in KPK, FATA and 
Potohar in forthcoming season. The unit has been serving as 
demonstration and research model besides providing oil extraction facility 
to growers.  
 
Besides above, PODB is approaching Capital Development Authority 
(CDA) and Islamabad Capital Territory (ICT) for joint venture in olive 
plantation in Islamabad and its adjoining areas. 
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iv. PAKISTAN AGRICULTURAL STORAGE & SERVICES 
CORPORATION LIMITED  (PASSCO) 

 
PROCUREMENT OF  WHEAT CROP – 2013 
 

a. The Wheat Procurement Operation 2013 started from 24th April 
2013 and ended on 28th June 2013. Comprehensive Wheat 
Procurement Policy was issued in this regard. 

b. Cardinal Points of Wheat Procurement Policy were published in 
National Dailies on 18 April 2013 for information of Farmers / 
Growers & all concerned, about procurement drive of PASSCO. 

c. Prior to Wheat Procurement Crop-2013, PASSCO carried over 
995,565 M.Tons wheat stocks.  During 2013, PASSCO has 
procured 1,138,615 M.Tons wheat thus totaling stock is 2,134,180 
M.Tons. Against the total liabilities/ requirements of dependent 
agencies is 1,152,191 M.Tons.  

 
SALIENET ACHIEVEMENTS 

 
Annual Accounts of PASSCO 

 
According to audited accounts conducted by M/S A. F. Ferguson & Co. 
PASSCO during the current year, PASSCO has posted a net profit of Rs 
421.312 Million and paid Rs.814.944 Million in Tax. This has been the 
best performance of PASSCO in last 5 years. Posting of profit by 
PASSCO is a good news, particularly when viewed in comparison with 
other Public Sector Enterprises. 

 
Restructuring of PASSCO 
 
PASSCO has completed its internal restructuring plan, duly approved by 
the BOD. As a part of it, a reduction of 400 employees from 1650 to 1250 
by normal attrition has been finalized. Up till now 170 employees have 
been reduced by natural attrition with a saving of Rs.58.037 Million in the 
current year.  
 
COMMERCIAL ACTIVITES                                                                                                                                                                                                                                                                                                 
 
Local Sale of 0.4 Million Tons wheat in Phase-(1) and 0.5 Million Tons 
wheat in Phase(II) were sold out through private traders/flour mills/USC. 
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FUTURE PLAN FOR ENHANCEMENT OF STORAGE FACILITIES 
 

PASSCO has made valuable contribution in the past by constructing 453 
House Type Godowns aided by World Bank in the years 1982-88 and 
completed rehabilitation of storage facilities in collaboration with USAID. 
Presently it has focused on different proposals to enhance the storage 
facilities of PASSCO. 

 
a. PC-I for construction of steel silos 0.65 Million M.Tons capacity 

costing Rs.6,112 Millions funded by Islamic Development Bank 

sharing 55.08 Million US$ having gone through different levels. 

IDB has approved their share vide their letter referred to Economic 

Affairs Division dated 3rd September, 2012. Final approval from 

ECNEC is awaited for this Project. 
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v. DEPARTMENT OF PLANT PROTECTION 
 
A. LOCUST SECTON 
 
i) Fortnightly Locust Survey 
 
The routine fortnightly locust survey was carried out in the summer-
monsoon breeding areas of Sindh and Punjab w.e.f. 10th June, 2012 to 
31st October, 2013. During the survey no significant locust activity was 
observed. Only mature/immature solitary adults ranging from 06-75 
adults/hectare were observed at 27 localities of Rahimyar Khan, 23 
localities of Bahawalpur, 19 localities of Sukkur and 03 localities of Thal. 
Maximum population was recorded at Bijnot (2811667-N7170445E) area 
of Bahawalpur on 22-10-2012.  

 
In winter-spring breeding areas of Balochistan the survey was undertaken 
w.e.f. 1st February, 2013 to 30th June, 2013. During the survey no 
significant locust activity was observed. Only matur solitary adults ranging 
from 29-150 adults/hectare were observed at 03 localities of Nushki and 
01 locality of Pasni. Maximum population was recorded at Dak area 
(2940112N-6576233E) area Nushki on 16-05-2013. 
 
ii) National Training Course 
 
In order to enhance the technical capacity of the field staff, a six days 
National Training Course on Locust Survey & Control was organized by 
the Locust Division of the Department of Plant Protection at Karachi on 
12-17 November, 2012, where total 21 participants from different locust 
outposts were trained on survey methodology, use of GPS, eLocust2 and 
different Locust control techniques.  
 
iii) Indo-Pak Locust Border Meeting 
 
The Locust Officers of the Department participated in the monthly Indo-
Pak border meetings with Indian counterparts from June to November, 
2012, where information on Locust survey and control were exchanged 
between the two countries. Total 06 meetings were held at 
Munabao/Khokhropar border point. 
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iv) Pak-Iran Joint Locust Survey Under FAO 
 
21 days Pak-Iran joint locust surveys were undertaken under the auspices 
of FAO by the locust officers of Pakistan and Iran on either side of the 
Pak-Iran border w..f. 25-03-2013 to 14-04-2013. 
 
B. REGISTRATION SECTION 
 
The following pesticides have been registered / permitted under different 

schemes during 01-07-2012 to 30-06-2013. 

 

SCHEME FORM – 1 FORM – 
16 

FORM -17 TOTAL 

Registered/Permitted 127 337 131 595 

 
 
2. Registration of Formulation & Refilling / Repacking Plants 
 
Registration section has registered the following formulation and 
repacking / refilling plants during the same period. 
 

FORMULATION PLANTS 
(FORM – 18A) 

REFILLING/REPACKING PLANT 
(FORM – 19A) 

TOTAL 

12 24 36 

 
Revenue 
 
A revenue of 19,834,640 was collected through treasury challans on 
account of registration/ import permission, renewal /revised fee, sample 
analysis fee and registration of formulation and repacking / refilling plants. 
 
The Federal Pesticides laboratory has analyzed 678 samples of pesticides 
during 2012-13. 
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C. PLANT PROTECTION DIVISION 
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vi. PAKISTAN AGRICULTURAL RESEARCH COUNCIL (PARC) 
 
Plant Sciences Division 
 
The Plant Sciences Division of PARC is responsible to coordinate 
research in various disciplines for boosting crop productivity for ensuring 
food security in the country on sustainable basis and keeping the eye on 
future needs. Its various setups in the country have made following 
progress during 2012-13. 
 
Wheat Programme 
The wheat is staple food of majority people in Pakistan, hence the wheat 
programme at NARC coordinate wheat research through National 
Agricultural Research System (NARS) considering current and future 
needs of wheat and emerging biotic and a-biotic stresses. 
 

 Wheat Program made 400 new cross 
combinations including 49 back crosses and 20 
top crosses for drought tolerance, disease 
resistance, quality improvement, zinc bio-
fortification and incorporating CMS system into 
local commercial varieties.  

 842 segregating populations at different filial 
generations have been maintained.  

 Among 115 bread wheat lines in two preliminary and advance yield 
trials, 20 top yielding lines were contributed for screening against 
various diseases of economic importance. 

 Based on the field performance, two bread wheat advance lines (NR-
399 and NR-400) were contributed for 2nd year 

 Three advance lines (NR 408, NR 409 and NR 421) are submitted for 
their first year testing in the National Uniform Wheat Yield Trials 
(NUWT) for irrigated wheat. 

 Two advanced bread wheat lines (NR 399 and NR 400) were 
included in the NUWT (Rainfed) for 2nd year testing  

 Among 7 Observation nurseries and 9 yield trials comprising of 3074 
test entries, 381 entries were selected for using in future wheat 
breeding program.  

 NR 397, a high yielding and disease resistant potential candidate 
variety was tested for its yield performance at different locations in 
NUWT under rainfed conditions for two years (2010-12). NR 397 
performed excellent and gave 16% higher yield than check variety. 
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 Three advance lines (NR- 379, 397 and 400) and one released 
variety (NARC-09) were evaluated for agronomic traits under normal 
and late growing conditions. Wheat genotypes NR-397 and NARC-09 
produced significantly higher grain yields. Comparatively higher grain 
yields of these two cultivars were linked to their better chlorophyll 
retention and maintenance of cooler canopies during grain filling 
period.  

 Two crop rotations i.e. Berseem-Rice-Wheat and Rice-Wheat were 
compared at farmer fields in 
rice-wheat area of the 
Punjab. The former had 
better crop stand, weed 
control and ultimately 20-
25% higher wheat grain 
yield as compared to 
conventional Rice-Wheat 
rotation 

 Trials were carried out at farmer field in rice–wheat area of the 
Punjab to compare ridge planting and Farmer practice.  An increase 
of 16% in wheat yield with ridge planting over farmer practice was 
observed. In addition there was ease in irrigation management and 
saving of water.     

 Three cropping systems; Fallow –Wheat, Mung – wheat, and Maize – 
wheat with Zero and conventional tillage were 
evaluated at NARC and farmer fields. Wheat 
grain yields were significantly higher in fallow-
wheat (2913 kg/ha) and mung-wheat (2757 
kg/ha) in comparison to maize-wheat (1732 
kg/ha). The lower yields in maize-wheat system 
might be due to low moisture at planting as 
compared to other systems. 

 26 tons seed of improved wheat varieties was produced and supplied 
to farmers through PATCO. 

 Wheat bio fortification germplasm (3HPAN& 4HPAN) received from 
CIMMYT was planted at NARC. 10 promising lines were selected 
and distributed to WRI, Punjab and CCRI, KPK. 

 Two bread wheat advance lines (Irrigated) and one (Rainfed) were 
contributed for NUWYT besides 9 advance lines from locally 
developed Hplus crosses.  

 Foliar application of Zinc at booting and grain filling stage resulted in 
higher Zinc accumulation in wheat grain. This finding suggested that 
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foliar application of Zinc could be helpful for accumulation of around 
10 mg/kg Zinc contents in wheat grain. 

 124 sets of International Trials/Nurseries were acquired from 
CIMMYT and ICARDA and distributed to 23 collaborators in the 
country. 

 In NUWYT, 48 advanced breeding lines were contributed by different 
wheat research programs.  Ninety sets of Wheat Irrigated (27 lines) 
and 25 sets of Wheat Rainfed (21 lines) of NUYT were prepared and 
distributed among 23 collaborators for planting across the country. 

 Under early warning system, 422 bread wheat advance lines were 
contributed by the national breeders and sent to Agricultural 
Research Institute, National Plant Breeding Center Kenya for 
screening against Ug99 race of stem rust. The same set was also 
sent to universities in US for screening against stem rust and the 
information has been shared with the collaborating breeders for 
designing future research strategies. 

 Annual wheat planning and productivity enhancement meeting was 
held on September 12-13, 2012 at NARC. Around 60 scientists from 
national institutes and International centers (USDA, CIMMYT, and 
ICARDA) deliberated for two days and framed technical 
recommendations for improvement of wheat research. Dr. Kay 
Simmons, Deputy Administrator of USDA-ARS commended the role 
of PARC and its national and international partners, in development 
of bilateral collaboration between Pakistani and 
US scientists to ensure the food security in the 
region and protect the Pakistani wheat against 
the potential threat of Ug-99 and other 
diseases. 

 During 2013 national travelling Wheat Seminar 
comprised of 30 wheat scientists from all over 
the country visited 26 
centers/institutes/stations/Farms/universities and assessed NUWYT 
trials. 

 The participants recommended efforts for purity of seed, 
sustainability of coordination strategy, participation of universities and 
private sectors in coordinated activities, up scaling of resistant 
varieties and better production techniques. 

 
RICE PROGRAM  
 
The rice is the second staple food in the country and contributes 
significantly to food security and foreign exchange earnings through its 
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exports. National coordinated Rice programe has done the following 
activities to boost productivity of rice in the country through NARS. 

 The crosses involving eight varieties/lines and three testers of 
basmati rice were made to create genetic variability and to study 
combining ability. F1 seeds of 24 crosses were selected. 

 Fifteen CMS plants were identified from segregating population of 
commercial rice hybrids by staining pollen grains with 2% iodine 
potassium iodide solution. Eight sets of CMS plants were 
backcrossed to elite lines/varieties of rice (BC1). The seeds of CMS 
plants were harvested to conduct BC2 backcross. 

 Twenty restorer plants were selected from F2 population of 
commercial rice hybrids. Restorer plants selected from segregating 
populations of commercial rice hybrids were advanced to F3 and 
F4 generation. Seed was harvested to carry out another round of 
selection.  

 Twenty three candidate rice varieties were evaluated for yield in 
NUYT at 12 locations throughout the country.  

 Of fine aromatic rice varieties, two lines out yielded check variety 
Super Basmati (3.9 t/ha).  

 Among 17 coarse candidate varieties, three lines out yielded the 
check varieties, KSK-133 and IR-6 with yield range of 5729-6668 
kg/ha. NARC-10-6 produced the highest yield (6668 kg/ha) against 
IR-6 (5578 kg/ha) and KSK-133 (5488 kg/ha), respectively.  

 Sixty seven rice hybrids were also evaluated for yield and 
adaptability at 12 locations throughout the country. On an average 
all the hybrids out yielded IR-6 and KSK-133. Twenty five hybrids 
produced yield more than 8 tons/ha. VEC recommended 10 hybrids 
for approval by seed councils in 2012. 

 Under field condition, five drought tolerant lines produced more 
paddy yields than the check variety IR-6. Under controlled 
condition, four genotypes were found to be drought tolerant 
whereas 3 genotypes more salt tolerant. Regarding direct seeding 
varietal evaluation, KSK-133 produced highest yield (5940 kg/ha) 
among coarse group and Shaheen Basmati produced the highest 
yield (3790 kg/ha) among fine group. 

 
For the improved crop management following steps were taken:   

 
Promotion of direct seeding rice production technology 
Paddy yield at farmer‟s field is lower than potential yields due low plant 
population. Direct seeding is one of the options to achieve optimum plant 
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population. The paddy yield obtained from direct seeding at various 
locations ranged from 2.7 to 4.6 t/ha. On an average, the paddy yield of 
direct seeded crop (3.8) was significantly higher than conventional crop 
(3.1). The highest paddy yield (4.6 t/ha) was noted from Ratta Bhir 
followed by Lambrey (4.2) in direct seeded crop.  
 
Effect of variable rates of macro-micronutrients on paddy yield 
under aerobic production system 
 
The study on different levels of NPK and Zn, B on the growth and yield 
of direct seeded rice revealed that the highest paddy yield of 6.82 t ha-1 
was obtained by (NPKZnB @ 150-120-100-5.0-1.0 Kg ha-1). The use of 
micro nutrients (Zn, B) in combination with macro nutrients (NPK) was 
more economical as compared to application of NPK alone.  
 
Crop residues and phosphorus management for sustained crop 
production under aerobic rice culture 
 
The results revealed that wheat residues/straw and various levels of 
phosphorus fertilizers significantly influenced growth, yield and yield 
components  of rice and wheat straw @ 5 t ha-1 + P2O5 @ 30 Kg ha-1 
gave the maximum paddy yield of 6.07 t ha-1. Similarly,MPC along with 
NPK application gave the maximum paddy yield of 5.33 t ha-1 followed 
by soil incorporated NPK alone (4.17 t ha-1). The treatment of MPC with 
NPK yielded 45% higher yield over control and 27% more yield over 
recommended NPK alone.  
 
OILSEEDS RESEARCH PROGRAM 
 
SUNFLOWER 
 
Sunflower Hybrid Development and 
Maintenance of inbred lines: A total of 147 
lines(A, B and R) were purified, maintained and 
seed of some lines was multiplied during 2012. 
The generation advancement of these lines was 
also done. 
 
Development of Local Hybrids: 31 local hybrid 
combinations were developed and evaluated 
during 2012. 
 

 
Sunflower Hybrid 

PARSUN-3 
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Sunflower NUYT: During spring, 2012, 24 hybrids were evaluated at 11 
different locations. Maximum seed yield (2939 kg/ha) was recorded at 
Syngenta Research Farm, Hyderabad. Hysun-33 (check) produced the 
maximum average seed yield of 2557 kg/ha. Local hybrid SMH-0907 
produced yield of 2355 kg/ha. During autumn, 2012 average seed yield 
was lower than spring and ranged from 1216 to 1831 kg/ha. 
 
On Farm Evaluation of Local hybrids: Four potential local hybrids 
were evaluated at 6 farmers‟ field and NARC. The local hybrid SMH-907 
gave the highest yield 4607 kg/ha. 
 
Seed Multiplication of Parent Lines of Potential Hybrid:  
CMS line of potential hybrid SMH-0907 was multiplied during autumn, 
2012 and 150 kg seed was produced.  
 
Hybrid Seed production: Crossing block consisting of CMS and R lines 
was planted on six acres under central pivot system during 2012 and 1.2 
ton seed was produced. 
 
Oil Quality 
A total of 1277 samples of different sunflower hybrids were analyzed for 
oil content which ranged from 25.63 to 49.02 % with mean value of 
37.43%. 
 
RAPESEED AND MUSTARD 
 
A total of 370 inbred lines (362 A & B and 8 R 
lines) were maintained at NARC. Seed of 60 new 
hybrid combinations were produced from 
different CMS and one restorer at Kaghan during 
summer and evaluated during rabi at NARC. Out 
of 60 F1 hybrids, CRH-148401/55 produced the 
highest seed yield of 3666 kg/ha. Out of 18 
Chinese germplasm, nine accessions OP-09 
(3259kg/ha), P-401(3214kg/ha), #2 (3170 kg/ha), 
LMQY 11-9 (3125kg/ha), P-405 (3080kg/ha), ZS-
758 (2991kg/ha), OP-10 (2946 kg/ha), P-402 (2947kg/ha) and LMQY11-
8 (2812 kg/ha) were better than check Hyola 401 (2813kg/ha) and OP 
variety Pakola (2679 kg/ha). Twenty eight rapeseed entries were 
evaluated in NUYT‟s at 8 locations during rabi 2011-12, entry RBN-
04722 produced highest seed yield of 2640 kg/ha. Fourteen mustard 
entries were evaluated in NUYT at 9 locations during rabi 2011-12, entry 

“A and R” Lines of 
PARC Canola 

Hybrid 
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SPS-J185 produced highest seed yield of 2157 kg/ha. Fifteen Chinese 
entries including 2 checks were evaluated in adaptability trial at 5 
locations. Entry OP-09 (2398 kg/ha) produced higher seed yield than 
Hyola -401 (2326 kg/ha). 
 
Seed Production: CMS lines (A and R) of PARC Canola Hybrid were 
multiplied at NARC and 250 kg seed was produced.  
 
Hybrid Seed production: Crossing block 
consisting of CMS and R lines was planted on 60 
acres at NARC during 2012 and hybrid seed was 
produced and a total 23.2 tons was sold to the 
farmers through PATCO and Farm Seeds Pvt. Ltd. 
 
Oil Quality 
A total of 488 samples of different rapeseed and mustard were analyzed 
for oil content which ranged from 29.51 to 46.46 % with mean value of 
39.52%. 
 
GROUNDNUT 
 
Advance Medium Maturity Yield Trial: Out of eight entries, the highest 
dry pods yield of 4856 kg/ha were recorded in PG-1168.  
 
Multi-locations Short duration Groundnut Yield Trials: On an 
average of three locations, PG-1160 gave the highest mean dry pods 
yield of 2401 kg/ha compared to check BARD-92 (1861 kg/ha).  
 
International Medium duration Groundnut Yield Trial at NARC: Out 
of 12 entries evaluated PG-1184 had the maximum dry pod yield of 3371 
kg/ha compared to Check BARD-479 with  yield of 2264 kg/ha.  
 
International Confectionery Groundnut Yield Trial at NARC: Set of 
16 entries suitable for confectionery purposes was evaluated at NARC. 
The highest dry pods yield of 3518 kg/ha was recorded in PG-1187 
compared to check BARD-479 (2120 kg/ha).  
 
National Uniform Groundnut Yield Trials: Seven entries were 
evaluated at six locations during 2012. The highest dry pods yield of 
2084 kg/ha was recorded in PG-1090 compared to BARD-479  with  
yield of 1946 kg/ha. 
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Seed Production: A total of 500 kg genetically pure seed of approved 
and promising entries BARD-479, PG-972, PG-1074 and PG-1058 was 
produced at NARC and Farmer‟s Field. 
SESAME 
 
Germplasm: Out of 165 sesame accessions, 36 
genotypes produced better seed yield compared 
to check TS-3 (467 kg/ha) with range of 471 kg/ha 
to 978 kg/ha. 
 
Advanced Yield Trial: Out of 9 sesame 
genotypes, 6 entries produced more seed yield 
compared to check TS-3 (876 kg/ha) with respective yield values of 
1272, 985, 965, 924, 915 and 891 kg/ha. 
 
National Uniform Yield Trials: On an average of 5 locations, among 10 
entries, SG-27 and NS-22 produced higher seed yield with values of 561 
and 543 kg/ha respectively compared to Check TS-3 (529 kg/ha). 
 
Seed Increase: 150 kg of SG-30 was produced. In addition, nucleus 
seed (0.5 to 1 kg) of promising entries viz. SG-18, SG-27, SG-51 and 
SG-86 was produced. 
 
LINSEED 
 
Preliminary Yield Trial: Seed yield of 10 entries 
ranged from 1113 kg/ha (LS-29) to 2204 kg/ha 
(LS-40) with mean value of 1707 kg/ha. Six 
genotypes produced more seed yield compared 
to check (1705 kg/ha). 
 
Advanced Yield Trial: Seed yield of 10 linseed 
entries ranged from 1477 kg/ha  (LS-9) to 2341 
kg/ha (LS-38) with mean value of 2030 kg/ha. Seven genotypes 
produced more seed yields compared to check with seed yield of 1909 
kg/ha. 
 
Oil Quality 
A total of 60 samples of different linseed trials were analyzed for oil 
content which ranged from 26.89 to 30.54 % with mean value of 28.74%. 
 
SOYBEAN 

PG-1058: Short Duration Line of Groundnut 

SG-30: Elite Line of Sesame 

LS-33: Advance line of Linseed 
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Preliminary Yield Trial: Data on 14 entries of soybean revealed 
significant difference where yield ranged from 1762 to 2591 kg/ha.  The 
maximum seed yield was recorded in NARC-2 of 
2591 kg/ha and minimum in Ajmeri of 1762 kg/ha. 
Seed Increase of Advance Entries/Varieties: 
2100 kg seed of approved varieties/promising lines 
were produced at NARC viz. NARC-II, William-82, 
S-72-60, PSC-60, Ajmeri and Rawal-1. 
 
Oil Quality 
A total of 55 samples of different soybean lines were analyzed for oil 
content which ranged from 14.56 to 21.57 % with mean value of 17.71%. 

 
SUGAR CROPS PROGRAMME  
 
National Uniform Yield Trials  
 
In NUYT-1 highest cane yield was recorded in line 
HoTh-550 (71.51 t ha-1) followed by CPSG-2713 
(63.86 t ha-1) and S-2006-US-832 (55.53 t ha-1). 
Maximum sugar recovery of 14.01% was observed 
in HoSG-1257 followed by HoTh-508 (13.87) and 
CPSG-2713 (12.53). Highest sugar yield was 
observed in candidate varieties CPSG-2713 (8.0 t ha-1), HoTh-550 (6.7 t 
ha-1) and S-2006-US-832 (6.2 t ha-1) respectively. In NUYT-2 highest 
cane yield was recorded in line CPSG-212 (77.13 t ha-1) Maximum sugar 
recovery of 11.81% was observed in CPSG-212 followed by US-54 
(10.77) and CPSG-25 (10.62). Highest sugar yield was recorded in 
candidate variety CPSG-212 (9.1 t ha-1) followed by US-272 (5.7 t ha-1) 
and US-54 (5.0 t ha-1). 
 
Seed Multiplication of Elite Sugarcane Varieties 
 
Four Chinese sugarcane varieties (YT-53, YT-55, YT-236 & ROC-1) are 
being multiplied at nine locations (NSCRI, Thatta; Ghulam Qadar Palejo, 
Agriculture Farm, Thatta; Agha Hamayun Agriculture Farm, Jhirk Site, 
Thatta; Bashir Ahmad Bhurgari Agriculture Farm, Hyderabad; Dar‟s 
Agriculture Farm, Nasarpur, Tando ; Abdullah Shah Ghazi Sugar Mill‟s 
farm, Garrho, Thatta; Shah Murad Sugar Mill‟s farm, Jhok Sharif, Thatta; 
Ch. Shafiq Sinjhoro Agriculture Farm, Sanghar; Pir Bakhsh Hoti 
Agriculture Farm, Benazirabad). These varieties have showed promising 

Soybean Pods at Maturity 

Chinese Variety YT-55 



55 

 

yield potential i.e. up to 155 t/ha and one of these varieties (YT-55) is 
selected for evaluation under National Uniform Yield Trials 2013-15. 
 
Testing of Plastic Film Mulching Technology in Sugarcane 
Plasticfilm mulching technology was tested at farmers‟ fields. 
Germination percentage was recorded as 50% 
higher and 7-10 days earlier in mulching plots 
compared to non-mulching ones. An Experiment on 
evaluation of locally manufactured herbicidal plastic 
film for mulching was conducted at NSCRI, Thatta. 
Germination percentage of three treatments i.e. 
common plastic film mulching (Chinese), locally 
manufactured herbicidal film and Control (non-
mulching) was recorded 65%, 60% and 45% respectively. Both broad 
and narrow leaf weeds were under control in the plot where Chinese 
made herbicidal plastic film was applied, whereas local made plastic film 
controlled only broad leaf weeds. Studies for improvement in local 
manufacturing of herbicidal plastic film for control of narrow leaf weeds 
are under consideration.     
 
Sugar Beet Germplasm Evaluation 
Eight exotic sugar beet varieties acquired from Strube Saat, German, 
were evaluated at Layyah during 2012-13. Highest beet yield was 
recorded in ST-PAK-02/12 (77.8 t ha-1). Maximum sugar recovery was 
observed in SD-PAK-06/06 (15.6%) compared with Kaweterma 
(Standard Check) (13.9%). Highest sugar yield was produced by ST-
PAK-02/12 (9.9 t ha-1) compared with Kaweterma (d Check) (8.8 t ha-1). 
 
PULSES PROGRAMME 
 
MUNGBEAN  
Evaluation of mungbean germplasm was carried out for genetic 
variability. 
Fifty three genotypes were studied for seven agronomic traits, based on 
these agronomic traits these genotypes were grouped into four clusters 
through cluster analysis. Twenty six genotypes were selected for 
desirable traits. These will be evaluated for disease reaction and other 
morphological parameters in next year. 

 
Mungbean National Uniform Yield Trial comprised of 7 test entries and 
one check was conducted at 15 locations. Combined analysis of 

Plastic film mulching 
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variance revealed that the differences among the genotypes, location 
and genotype x environment interaction were highly significant for grain 
yield. 
Two candidate varieties, NCM-257-2 and NCM-209, contributed by 
Pulses Program, performed well at NARC. NCM 257-2 out-yielded all the 
genotypes in mean seed yield over all the locations. This genotype may 
be regarded as the future variety for Pakistan. 
 
155 accessions of mung bean were tested against Mungbean Yellow 
Mosaic Virus (MYMV) under field conditions of National Agricultural 
Research Centre (NARC), Islamabad. Among these, 36 genotypes were 
found to be resistant, 53 as moderately resistant/tolerant, 29 as 
moderately susceptible, 28 as susceptible while the remaining 9 were 
highly susceptible. It was noted that most of the breeding material 
generated at NARC was resistant to yellow mosaic virus. 
 
CHICKPEA 
 
Around 180 Kabuli chickpea genotypes from ICARDA were evaluated in 
two trials. Only 60 high yielding, bold seeded genotypes were selected 
for further evaluation in genetic improvement of Kabuli type. Four filial 
generations (F3-F8), with 89 cross combinations were evaluated and 
advanced. Selections were carried out using bulk method based on early 
maturity, plant type and seed size. 
 
Evaluation of 18 Desi and 20 Kabuli genotypes were carried out in two 
major varietal yield trials based on yield and maturity 21 genotypes were 
selected for further evaluation. In the adaptation trials 6 Desi genotypes 
were revealed high yielding and selected for multi-location trial next year. 
Significant differences were revealed among 20 genotypes for days to 
flowering, days to maturity, number of pods/plant and 100-seed weight in 
Kabuli chickpea adaptation trial. Five genotypes F81-71C, NCS-0622, 
F97-706C, F91-77C and F97-266C were selected for further evaluation 
to confirm their yield stability and disease reaction. 
 
The results of National Uniform Yield Trial (NUYT) on Desi and Kabuli 
chickpea showed a wide range of variation for grain yield between 
locations and varieties. In Kabuli NUYT, genotype 70008 gave higher 
mean yield of 1910 kg ha-1 as compared to the check Noor-09 (1675 
kg/ha) across eight locations. The results from 9 locations on Desi NUYT 
revealed significant differences between genotypes. The genotype 
(06002) gave higher mean yield of 2083 kg ha-1. Three lines CMC211S, 
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BUCK WHEAT 

NCS-0701 and NCS-0610 contributed by the Pulses program NARC 
gave mean grain yields of 1606, 1497 and 1523 kg/ha respectively. 
 
 
LENTIL  
 
The new line of Pulses Program, NARC, NARC-11-1, with across the 
locations mean seed yield of 1090 kg/ha significantly out-performed rest 
of the genotypes. In Lentil Adaptation Trial-1, for seed yield, the 
genotypes were highly significant. The entry 2 (8114x590/1) was 
outstanding and gave significantly higher mean seed yield (2010 kg/ha) 
than rest of the entries including the check varieties across the locations 
showing its wider adaptability as well and may be regarded as future 
variety. The check variety, Markaz-09, once again showed its previous 
highest yield potential of 3.2 t/ha.  
 
FOOD SCIENCE & PRODUCT DEVELOPMENT RESEARCH 
 
Shelf life of bakery products made by substituting wheat flour with 
Buck wheat and flex seeds flour 
Buckwheat and flex seeds are good sources of nutrients. Two bakery 

products bread sticks and crackers were prepared 
by substituting wheat flour with different ratios of 
Buck wheat and flex seeds flour. The prepared 
bread sticks and crackers from 20% of flax seeds 
and 10% buck wheat substitution were acceptable 
with higher organo-leptic score. The shelf life of 
bread sticks and crackers in poly ethylene bags 
and tin foil at room temperature and refrigerator 

was studied by observing changes in two quality parameters fat acidity 
and peroxide value. The result showed that these remained acceptable 
for more than two months in refrigerators, while at room temperature 
these were eatable up to 15 days. As a packaging material, poly 
ethylene bags were better than tin foil. 
 
Preparation and Quality Assessment of Peanut butter from local 
cultivars of groundnut 
Three indigenous groundnut cultivars (Local-334, 
BARD-92 and BARD-479) were investigated in this 
study for compositional quality and peanut butter 
development. BARD-479 and Local-334 cultivars 
were found suitable for oil extraction and peanut 
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butter making .Storage studies of peanut butter samples exhibited 
stability of product till 30 days at room temperature. Conclusively, BARD-
479 is suggested as most suitable cultivar for peanut butter production. 
FOOD PRODUCTS DEVELOPED AT FSPDI 
 
S.No. Products Quantity/Bottles 

1 Fruit Juices (Strawberry, Peach, Falsa, Plum, 
Mango) 

2602 

2 Jams / Jellies (Strawberry, Mango, Peach, 
Apple, Guava) 

332 

3 Chatani (Strawberry, Mango, Peach, Plum) 278 
4 Pickles (Lemon, Potato, Mixed vegetable, 

Sweet & Sour) 
70 

5 Mixed Nutt Butter 05 
6 Tomato Ketchup 63 
7 Fruit Candies /toffees ( apple, guava, pear, 

citrus peel, banana) 
19 types 

8 Banana Bread 12 No. 
9 Banana chips( unripe, ripe,) 12 types 
9 Fruit leather( peach, mango, guava, banana, 

date, persimmon) 
10 types 

 TOTAL 3389 

 
Accreditation of Grain Quality Testing Laboratory 
Grain Quality Testing Lab is successfully maintaining the status of 
accreditation according to ISO-17025 international standards. This year 
laboratory was assessed by Pakistan National Accreditation Council 
(PNAC) and successfully ISO-17025 certified from 2013 to 2016. 
 
CROP PHYSIOLOGY PROGRAMME 
28 wheat genotypes including advance wheat lines were planted for 
drought tolerance assessment in glasshouse. Physiological parameters 
like membrane stability, proline and chlorophyll contents were recorded 
after drought application.   
 
On the basis of high yield potential NR-422 and NR-423 were found 
drought tolerant. Other genotypes NR-426 and NR-399 also gave higher 
grain yield under drought stress.  However, on the basis of physiological 
parameters; NR-399 and NR-400 were found the best drought tolerant 
genotypes. These genotypes are now being used in wheat breeding 
program for drought.  
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10 wheat genotypes obtained from Wheat Wide Crosses were evaluated 
under 120 mM saline stress conditions. Result indicated that genotypes 
Sabha-8, Kharchia, and Cinano 79 had survival rate higher than 90% in 
120 mM NaCl stress conditions.  These genotypes had the lowest Na 
concentration (8-10 ppm) whereas, highest K concentration (80-90 ppm), 
and elevated K/Na ratio in leaf tissue after exposure to stress condition 
for a period of two weeks.  
 
Fifteen wheat genotypes including advanced lines from the wheat 
program were evaluated for heat tolerance. On the basis of yield 
parameters, line 11 and 12 had the highest 100 grain weight (4-5 g) 
compared to rest of the lines.   
 
Twenty wheat genotypes were evaluated for P use efficiency under 
deficient (20 mg /kg soil) and adequate P levels (80 mg/kg soil). The 
highest shoot dry biomass of the wheat seedlings was recorded in 
NARC-2009 at deficient and adequate P levels. Similarly higher 
significant P concentration (2.25 mg g-1 and 7.06 mg g-1) was recorded 
in the same variety at deficient and adequate P supply respectively. 
Analysis of total p-uptake and P use efficiency showed higher 
phosphorus efficiency in NARC-2009 followed by advance line NR-422 
and land race 11171.  
 
Eight rice genotype obtained from Rice Program were screened for 
salinity tolerance in hydroponics culture solution at 75 mM NaCl ≈ 10 
dSm-1salinity. V-12 and W-12 were found most salt tolerant; T-12, X-12 
and Z-12, were of medium salinity tolerant while rest of the genotypes 
were sensitive towards 75 mM NaCl stress.  
 
Eighteen rice genotypes obtained from Rice Program, were evaluated 
for drought tolerance in pots. The rice genotypes; C-12, M-12, N-12 and 
O-12 performed better having significant higher paddy yield and 
produced greater numbers of filled seeds per spike as compared to other 
varieties.  
 
PLANT GENETIC RESOURCES INSTITUTE 

 
Plant genetic resources (PGRs) institute is mandated to explore, collect, 
acquire, conserve, evaluate, document and distribute the plant genetic 
resources in order to enhance national food security. On the one hand, it 
has linkages with National Crop Coordinators, provincial Agricultural 
Research Institutes, universities and NGOs engaged in biodiversity 
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conservation and utilization at national level and on the other hand, it is 
strongly linked with international gene banks and biodiversity 
conservation stakeholders, working together for global food security, as 
no nation alone is capable to ensure food security for its citizens. A 
record (12831) germplasm accessions of various crops was distributed 
to the National Agricultural Research System (NARS) of Pakistan and 
also overseas. Similarly, 2890 germplasm accessions were acquired 
from the overseas sources. 4098 accessions were multiplied for 
rejuvenation, and 712 accessions were subjected to viability testing. 
 
Germplasm Regeneration, Rejuvenation & Multiplication 
Cucurbits: Cucurbits are generally open pollinated 
and spreading vines. They require proper isolation 
distance for pure seed production. Genebank 
contains several accessions of each cucurbit 
member. To overcome problem of maintaining 
isolation distance, one accession each of the 
cucurbit member was planted. This year cucumber, 
melon, water melon, long melon, sweet gourd, bitter gourd and tinda 
gourd were rejuvenated. The rejuvenated seed was deposited in the 
genebank. 
 
Garlic: Five exotic garlic genotypes were acquired from vegetable 
programme for conservation in the genebank. Being non-orthodox, it can 
be regenerated only vegetatively through cloves. It needs yearly 
multiplication to keep it viable and make it available for further 
distribution to end users. 
 
Onion: 19 onion cultivars were planted in October 2012, bulbs were re-
sown to get seed. After the initiation of flowering stalks, they were 
covered in cages to avoid cross pollination. 
 
Rice: Rice plays an important role in the national economy of Pakistan. 
A total of 117 accessions of indigenous rice germplasm from northern 
areas were characterized for agro-morphological traits. Three cultivars, 
IR6, JP5 and Super-basmati were used as checks for comparison. 
Phenotypic data was recorded on morphological traits based on IRRI 
standard evaluation system. A considerable level of polymorphism was 
observed for most of the quantitative traits measured. Promising lines 
have been identified for new plant type, higher yield potential, longer 
grains and more grain length/breadth ratio, offering promise in future rice 
breeding programs. 
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Maize and Oats: A total of 112 maize germplasm accessions and 2 
checks were evaluated for morphological characters and variation was 
observed in characters such as plant height, days to silking, days to 
tasseling, days to maturity and, number of rows/ear, number of 
kernel/ear and 100 grain weight. A total of 170 oat germplasm 
accessions and 3 checks were evaluated for morphological characters 
and variation in characters such as number of tillers/ plant, number of 
leaves/plant, plant height, days to heading, flag leaf width, flag leaf 
length and days to maturity was recorded. Naked oats have also been 
identified. 
 
Brassica: Seed loss from pod shattering is a major problem of oilseed 
brassica/canola production worldwide and especially in Pakistan where 
the crop matures in summer under hot and often windy conditions. 
Average seed loss of rapeseed varies between 8 to 20%, but yield losses 
up to 70% may be estimated if harvesting is delayed. Thus, improvement 
in brassica oilseeds for increased shatter resistance is essential and 
challenging one. > 800 accessions of oilseed Brassica were 
characterized for the traits of interest including pod shattering. Among 
various species tested, maximum number of accessions (24 lines) 
having less than 20% shattering was identified in B. rapagermplasm. It 
was followed by B. juncea germplasm containing eight lines with ≤20 
shattering. Four accessions of B. napus group were observed with ≤20 
shattering, while only one accession was identified in the known species 
having ≤20 shattering of the pods. Besides, 13 promising genotypes of 
brassica from exotic origin were identified on the basis of their superior 
performance and these were planted under six locations to select the 
best one/s. 
 
Tomato & Pea: Two hundred tomato genotypes including 3 checks were 
evaluated under  greenhouse for 25 traits to investigate genetic 
variability and interlinking of yield contributing traits. Five advanced lines 
of pea resistant to powdery mildew and lodging developed earlier were 
multiplied along with 110 single plant progenies which were enhanced 
using the marker assisted selection (MAS) for powdery mildew disease 
keeping in consideration “er1” gene on the basis of a DNA marker.  
Chili:  Based on previous preliminary 
evaluation, a replicated trial of 10 selected 
chili genotypes was conducted. Data was 
recorded according to the Bioversity 
International descriptors for Chilli. 
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Significant differences for different parameters were detected among the 
tested germplasm. Another set of chili germplasm was also 
characterized for more than 20 parameters. The germplasm exhibited 
variability in different traits particularly size and hotness. The multiplied 
seed with sufficient quantity was deposited in the genebank after 
allotment of accession numbers. In addition, sowing of exotic bell pepper 
comprising 20 genotypes of diverse origin acquired from USDA, FSCRD 
and China has been done for further evaluation in field conditions. 
 
Eggplant: A total of22 Brinjal accessions 
were evaluated for more than 20 
parameters according to Bioversity 
International descriptors, including 
branching angle, days to flowering, height 
of the first inflorescence, number of flowers 
per axil, mature fruit length, diameter of 
mature fruit, plant height and stem 
thickness and some qualitative traits. The 
genotype with sufficient seed has been deposited in the genebank. In 
addition, seed of 13 genotypes of exotic eggplant belonging to diverse 
origin acquired from Bangladesh, China and Europe has been sown for 
raising nursery. 
 
Biochemical and Molecular Evaluation 
Brassica: Seed proteins profiling of 200 accessions were conducted 
which indicated low genetic diversity among accessions within one 
species. Fingerprinting of cultivars was made on the basis of SSR 
markers. One hundred and eight SSR primer pairs were screened using 
two improved cultivars of Brassica carinata and most informative markers 
were identified for further use. DNA profiling of 100 accessions of 
Brassica was carried out using 52 SSR markers for diversity analysis. The 
SSR markers analysis will help us in variety protection, plant breeder 
rights and marker assisted breeding. 
 
Maize: Major seed storage protein of maize seed is alcohol soluble zein 
protein which accounts for more than 50% of total seed storage protein. 
Variation of zein fraction of total seed storage protein in maize genetic 
resources was assessed by sodium dodecyl sulphate polyacrylamide gel 
electrophoresis (SDS-PAGE). Variation in terms of absence and 
presence, intensity and molecular size of zein polypeptides was 
observed in maize germplasm. This information could be further 
exploited for manipulating the nutritional quality of maize seed. 
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Screening tomato for drought stress 
A study was conducted to screen drought tolerant tomato genotypes 
using Polyethylene glycol (PEG) as stress inducing agent. The 
genotypes showing tolerance to PEG were evaluated under field 
conditions for various agro-morphological traits. The experiment was laid 
out according to RCBD with three replications. The data was recorded 
for various qualitative and quantitative parameters according to 
Bioversity International Descriptors. Significant differences among 
tomato genotypes were observed for various yield contributing 
parameters. The 20 tomato genotypes selected after screening 110 
tomato against PEG simulated drought stress investigated for MSI, 
proline and chlorophyll contents. A pot experiment was conducted where 
tomato plants were subjected to water stress thrice at reproductive 
stage.  Tomato genotypes 6233, 19893, Nagina and Ratan showed 
enhanced proline, chlorophyll and MSI under stress conditions. 
 
Medicinal and Aromatic Plants (MAPs) 
Medicinal and aromatic plants are underexploited and their production is 
very low. Their conservation and sustainable use in collaboration with 
relevant stakeholders is being explored. A total of 225 local landraces of 
fennel, guar, Ispaghol, Kalonji, linseed, Methi, sesame, Taramira, and 
Tukhme-balungoo were collected from Cholistan and Thall area and > 
4000 accessions of buckwheat, fennel, guar, Ispaghol, Kalonji, linseed, 
Methi, sesame, and Taramira germplasm were acquired from Australia, 
Canada, Czech Republic, Germany and USA. 
 
Around 189 accessions of guar, 147 of Ispaghol, 121 of safflower, and 
102 accessions of Taramira were characterized under field/glasshouse 
condition. Genetic diversity revealed considerable variation for important 
traits. Highly productive guar accessions were identified. 
Characterization was also instrumental in identifying Taramira higher 
seed yielding elite lines and also early maturing lines. Variation was also 
observed for qualitative traits of germplasm. Accessions with vigorous 
production and healthy seed were identified which may be used as 
parents for varietal development.  
 
Seed of selected lines of cultivated medicinal crops of economic 
significance including fennel, guar, Methi, „NARC-Kalonji‟, Taramira was 
multiplied for enhanced cultivation at NARC as well as farmers‟ fields for 
using as seed source for the growers. On-farm demonstration trials of four 
promising lines of guar, one elite line of Taramira and NARC-Kalonji 
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were conducted at Ahmedpur Sharqia, Bahawalpur, Bhakkar, and 
PindiGheb area. 
 
Essential Oil Extraction 
Essential oil extraction was optimized by using hydro-distillation for 
thyme, rosemary, lavender, oregano, lemongrass, mint and rose. 
Highest essential oil content (0.83%) was determined in Mint Asavi, 
while lemongrass ranked second for essential oil content (0.69%) and 
rose petals yielded lowest (0.023%) oil content. Moreover, ethanol and 
methanol proved to be the best solvents as compared to acetone, ethyl 
acetate and hexane for total phenol extraction from mint, rosemary, 
thyme, lavender, lemongrass and rose. Mint camphor collected from 
Rawalakot contained highest amount (47.65 mg GAE/100g DW) of total 
phenols among four mint accessions followed by Nana Maghrabi (32.27 
mg GAE/100g DW). Among other lamiaceae plants, thyme contained 
highest concentration of total phenols. 
Different plant parts of geranium and borage were screened for bioactive 
compounds using thin layer chromatography (TLC). A good array of 
bioactive compounds was detected in flower and leaf extracts of 
geranium and borage. Ethanol proved as best solvent for separation of 
terpenes, phenols and flavonoids in Geranium simplex, while ethanol, 
chloroform and acetone proved best solvents for bioactive compounds 
separation from Borage officinalis and Alkanet officinalis.  
 
Antimicrobial assay: Antimicrobial activities of lemongrass essential oil 
from winter harvest were studied against four bacterial strains i.e., B. 
thuringensis, P. syringae, X. axonopodis and M. lacticum. Essentail oil 
from winter harvest performed better than spring essential oil. Winter 
essential oil was most effective against gram +ve bacteria B. 
thuringensis followed by P. syringae.Probiotic culture of S. boulardii was 
propagated from Actiflor on PDA. Bacillus clausii and Clostridium sp. 
were propagated from Enterogermina on nutrient agar. Effect of 
cinnamon, black cardamom, mint, thyme and lemongrass essential was 
studied on growth of probiotic microorganism (B. clausii and Clostridium 
sp). Highest synergistic effect was observed with thyme essential oil 
followed by mint essential oil. 
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Molecular Diagnostics: DNA was extracted from seeds of 225 rice 
accessions acquired from gene bank. Quality of DNA was determined 
through 0.8% Agarose gel and quantification was performed through 
Nanodrop Spectrometer. Diagnostic primers were designed for the 
identification of Rice Blast and Bacterial Leaf Blight. Conserved 
sequences of seven different proteins specific to Xanthomonas oryzae 
and Pyricularia grisea were searched from 
NCBI and DNASTAR software used for 
primer designing. Optimized PCR protocols 
for diagnostic primers by varying annealing 
temperatures and DNA from a local isolate 
of Xanthomonas oryzae was used as 
positive control. Experiments for the 
amplification Xoo1 and Xoo2 genes are in 
progress.  

 
Clonal Repository and In vitro conservation of vegetatively 
propagated species 
A clonal repository of fruit species of fig, loquat, citrus, plum, peach, 
pear, apple, apricot, pomegranate, persimmon, pecan nut, walnut, guava 
and grapes has been established. Germplasm of vegetatively 
propagated species namely potato, grapes, sugarcane, orchids, 
lavender has been Conserved using in vitro method and protocols have 
been optimized for prolonged storage of germplasm.  
 
Seed viability and germination testing service 
This year also we optimized germination conditions of various plant 
species. Hybrid seed of Salicornia was provided by Pak-China project 
and its germination report was prepared. Similarly, Salicornia seed stock 
at SARC, Karachi was tested for germination and its report was 
submitted to PSD, PARC. Commercial germination testing was 
performed for different NGOs. 
 
Agricultural & Biological Engineering Institute (ABEI) 
 
Mobile Olive Oil Extractor: Olive was introduced about a decade ago 
as an emerging healthy oil source through grafting of existing wild olive 
trees (Kahu) and raising new orchards in hilly areas of Punjab and 
Khyber Pakhtunkhwa (KP) Provinces. A significant portion of olive fruit 
production gets wasted due to non-availability of a mobile mechanical oil 
extraction facility in the country. Agricultural & Biological Engineering 
Institute (ABEI), NARC took the initiative, pre-screened and imported a 
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community level olive oil extraction unit as suggested by the olive 
farmers. The machine was successfully adapted to local agro-tech and 
socio-economic conditions and was adapted through local manufacturing 
industry. The indigenized unit was evaluated and demonstrated at 
farmers‟ fields in Punjab and Khyber Pakhtunkhwa (KP) Provinces in 
collaboration with manufacturer and other stakeholders. Test results 
indicated that fruit processing capacity of machine varied from 32 to 38 
kg.h-1with total oil recovery from 10 to 20 percent. Total oil recovery 
percentage mainly depends upon two factors: 
 
Firstly, the role of olive varieties in total oil recovery is very important and 
crucial; learned through experience that pickle varieties (bold sized fruit) 
have given less oil recovery percentage as compared to varieties 
containing high oil contents(thin oval sized fruit). 
 
Secondly, the maturity level of fruit is an important factor affecting the 
total oil recovery percentage; field results revealed that total oil recovery 
percentage was comparatively more from the late harvested olive fruit in 
November-December than the early harvested olive fruit in September-
October. This may be due to comparatively cool temperature during late 
harvesting. 
 
Total operational cost was estimated as Pak Rs.12.4 kg-1 of fresh olive 
fruit. The mechanically extracted olive oil was categorized as extra virgin 
in accordance with the world edible oil standards. 
 
Free Services: Presently two units (one local and one imported) are 
available with the institute. Provided free fruit processing facility to more 
than 100 olive farmers during olive harvesting in 2009 and 2012. This 
facility motivated the farming community to grow more olive trees for 
meeting their edible oil needs at community level. 
 
Vegetable Transplanter 
A tractor rear mounted vegetable transplanter was developed by 
involving a local manufacturer and ABEI engineers provided the 
technical assistance. This machine will be commercialized through local 
manufacturing industry and providing it to the end users. The machine 
will be extensively tested and demonstrated during next year. 
Mechanical transplanting of vegetables will increase farm profitability 
through increased crop yield because of uniform depth, proper plant 
spacing and accurate plant placement. Therefore, this machine shall 
help in alleviating the problems of the vegetables growers in the country; 
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enhancing vegetables production, saving the time and money of the 
farmer. 
 
Turmeric Dryer 
Drying preserves turmeric for a longer period and maintains its quality 
during handling, transportation and storage. Sun drying is the only 
method available with farmers, which are very tedious, labour intensive, 
and long (25-30 days) and meanwhile the quality of produce deteriorates 
by rainfall, dust, fungus and mould. To avoid drudgery, farmers are 
forced to sell their produce at lower prices to get rid of it and lose their 
benefit. A solution to this problem was to develop a machine for turmeric 
drying. The machine consists of a heating burner, a hot air blower fan 
and a tray-type drying chamber. The machine is in its development 
phase and will be extensively field tested during next turmeric drying 
season. The machine can dry 1000 – 1500 kg turmeric per batch. It will 
reduce the labour, improve the quality of 
the product and will increase the export 
volume of turmeric. It will also help to 
prevent the deterioration and spoilage of 
turmeric due to rain, mould and fungus 
attack by timely drying. 
 
VEGETABLE CROPS RESEARCH  
 
The crossing block comprising of five chili lines was transplanted in 
isolation to protect from foreign pollen contamination and out crossing. A 
total of 250-300 attempts were made and the percentage of success is 
50-60. 
 
Eight stable bitter gourd inbred lines (I.B.L 01, I.B.L 
02, I.B.L 03, I.B.L 04, I.B.L 05, I.B.L 06, I.B.L 07 & 
I.B.L 08) and five OPVs (Faisalabad Long, Kala 
Karela, Vehari Small, Vehari Long & Vehari 
Medium) were maintained through manual sib-
matings.  
 
Maximum fresh bulb of garlic yield (25.6 t/ha)recorded in cultivar “NARC-
G-01”, followed by cultivar “Italian” in seven tested lines/varieties of 
Garlic. The minimum fresh bulb yield (15.2 t/ha) was recorded in cultivar 
“Lehson gulabi (check).”        
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All local hybrids of tomato were statistically at par with Sahel (check) 
yielding from 25.95 to 41.42 t/ha. Sahel and NTT-
04-08 gave the maximum yield of 41.42 & 41.33 
t/ha.  

 
Onion strain „TG-502‟ had significantly better bulb 
size, bulb weight and yield (t/ha) as compared to 
„TA-377‟ and Phulkara (check). Overall no one plant 
spacing treatment could increase yield as compared to check (10 cm).  
 
POTATO PROGRAM 
 
34 potato clones, resistant to late blight and viruses, were received from 
International Potato Centre, Lima, Peru for varietal evaluation and 
selection. These clones were multiplied in vitro by IAB&GR for micro 
tuber production.  
 
In summer, 32 reciprocal crosses were made among 18 parental lines at 
Potato Breeding Station, Murree. Seeds were extracted from berries of 
19 successful crosses. About 500 new clones will be developed from this 
material.  
 
18 potato varieties/clones were evaluated during summer, 2012 at 
Sharan, (Khyber Pukhtunkhawa) for late blight evaluation. Two varieties 
NARC 2012-36 and Sarpo Mira showed 25% disease infection and 
remaining 16 varieties/clones were found highly susceptible. 15 potato 
entries were evaluated at NARC during autumn 2012, and highest yield 
was recorded in FD 78-51 (29.3 t ha-1) followed by FD 73-75 (24.9 t ha-

1). 
 
In spring and autumn, 2012 twenty three potato varieties were provided 
by private sector for adoptability testing along with three standard 
varieties. The field experiments were conducted with 23 exotic and 3 
control varieties during spring and autumn 2012 to determine their 
suitability as a variety in Pakistan.13 varieties yielded significantly better 
than control varieties. The high yielding variety was Colomba 33.33 t/ha 
followed by Evora, Lucinda, VDW 01-69 and Asterix with values of 
30.67, 30.44, 30.15 and 29.70 t/ha respectively. The varieties yielded 
more than 25 t/ha were found suitable for general cultivation in Pakistan. 
 
The seed demand of autumn crop is met with previous autumn or spring 
produce, which is stocked for 5-7 months in cold stores during summer. 
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The storability evaluation is necessary because it reflects in crop 
emergence, growth and ultimately in yield. Among 22 varieties, the 
maximum weight losses (16 %) were found in Anis and the lowest were 
recorded in SH-5 and Kuroda with same value of 7% each. The tuber 
rotten weight % was higher in Colomba (8.09%), where as varieties 
Evora, SH-5 and Kuroda showed no rotten tuber in cold store. The 
overall quality was best in Blue Danube during this year. 
 
DEPARTMENT OF PLANT & ENVIRONMENTAL PROTECTION 

 
Studies on Biological Control of Insect pests  
 
A Menochilus sexmaculatus grub on average consumed maximum 
wheat aphids (614.3) at 28± 1°C while minimum (323.4) at 22± 1°C. 
Similarly, the maximum fecundity (548.6 eggs) per female was recorded 
at 28±1°C, while minimum (430.5 eggs) at 22 ±1°C. It was concluded 
that 28± 1°C is optimum temperature for M. sexmaculatus.  
 
The maximum fecundity of Cryptolaemus montrouzierion Phenacoccus 
solenopsis was 367.2 eggs per female at 28± 1°C, while minimum 115.4 
eggs per female at 24± 1°C. The predatory potentials were 283.5 and 
231.3 crawlers per grubs, and 1860.6 and 1253.2 crawlers per adult 
female, at 28° and 22± 1°C, respectively. 
 
Brevicoryne brassicaewas found to be the most suitable host for 
Chrysoperla carnea, whileShizaphis graminum for Harmonia dimidiate. 
The optimum temperature for C. carnea mass production was 28±1ºC, 
while for H. dimidiata 24± 1°C was the optimum temperature.  
 
Bottle gourd was found to more suitable host for rearing the mealybug, 
Phenacoccus solenopsis as higher female longevity, more offspring 
production, longer oviposition period and shorter nymphal stage 
durations of P. solenopsis were recorded on bottle gourd when 
compared to okra. 

 
Host Plant Resistance studies 
 
Out of the all wheat normal season varieties screened for resistance 
against cereal aphids, twenty five were found to be resistant. Out of 50 
recommended wheat verities, NARC-09, Momal-2002, TD-1 and 
Zarlasta-99 were found to be resistant against the cereal aphids. 
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National Insect Museum 
 
Taxonomic studies on Neuropterid fauna of Pakistan housed at 
National Insect Museum:  
 
Three families identified were Chrysopidae, Hemerobiidae and 
Sisyridae. Five genera viz., Neuroleon, Macronemurus, Centroclisis, 
Myrmecaeluru and Solter were identified under family Myrmeliontidae. 
 
Systematics of Family Syrphidae (Diptera) of Pakistan: Insect 
pollinators identified in family Syrphidae were, Merodon sp., 
Eumerussexvittatus, E. nepalensis, E. albifrons, Volucellasignata, V. 
ruficinda, Eupeodeslatifaciatus, Helophilusquadrivittatus and 
Eristalistabanoides are new records for the country. 
 
Spatial and temporal distribution of Odonata naiads in Potohar 
Plateau: Odonata naiads from families Aeshnidae, Cordulegasteridae, 
Gomphidae and Libellulidae collected from Potohar Plateau were 
studied and identified. 
 
Taxonomic Studies on insect pollinators: Hymenopterous pollinators 
in the genera Nomides, Ceratina, Bombus, Xylocopa, Halictus, 
Lasioglossum and Megachile are under process for identification. 
 
Studies on Blister Beetle fauna (Meloidae: Coleoptera) of Pakistan: 
Collection from different ecologies has been made and identification is 
under process. 
 
Studies on Weevil fauna of Pakistan (Curculionidae: Coleoptera) 
housed at National Insect Museum: During this study up till now 
twelve species in eleven genera from 7 sub-families have been identified 
and listed. Tanymecus xathurus and T. herculis are new records from 
Pakistan.  
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Vertebrate Pest Management Programme 

 
Rodent control operation at NARC farm: 
Efforts were undertaken to make NARC campus rodent free. Control 
strategies comprised of use of fumigants, acute and chronic rodenticide 
bait. A total of 18,611 burrows were treated in three steps. In first 
treatment fumigation with aluminium phosphide was carried out followed 
by application of acute and chronic rodenticides in environmentally safe 
PVC bait stations. Overall 57.81 Kg aluminium phosphide tablets, 47.85 
Kg zinc phosphide grain bait and 117 Kg coumatetralyl grain bait was 
used.  An estimated 80 to 90 % reduction in burrow activity was achieved 
on the basis of pre and post-treatment number of burrows. 
 
Rodent control structure: 
To control rodents in structures especially in offices, labs, stores, and 
residential areas, a total of 423 PVC bait stations were installed. Overall 
47.9 Kg coumatetralyl pellet bait was applied in PVC bait stations. No 
further damage was reported from the treated area. 
 
Studies on palatability enhancement and effectiveness of Zinc 
Phosphide bait to control field rat, Bandicota bangalensis: 
In pilot study, four cereals i.e. wheat, rice, maize, millet in cracked form 
were screened to identify the most preferred bait base under field 
condition.  
First experiment was carried out in wheat crop at three growth stages of 
the crop i.e. tillering, panicle formation and maturity stage. At each growth 
stage maximum consumption of maize was observed. Overall 
consumption of maize at all growth stages was (2731) g followed by millet 
(910) g, wheat (898) g and rice (687) g.  
 
The second experiment on fallow land with same cereal grains (wheat, 
rice, maize & millet) in cracked form was conducted in multi-choice feed 
preference test to identify the most preferred grain as a bait base. Millet in 
cracked form was identified as the most preferred one. Overall average 
daily intake (ADI)/consumption of millet was (31.74) g followed by maize 
(27.79) g, rice (23.38) g and wheat (14.22) g. 
 
The third experiment on fallow land with same cereal grains (wheat, rice, 
maize & millet) in cracked form was carried in fallow land again to 
reconfirm the results of previous experiment. Millet in cracked form was 
identified this time also as the most preferred one. Overall average daily 
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intake (ADI)/consumption of millet was (54.50) g followed by maize 
(34.35) g, wheat (20.52) g and rice (15.63) g. Further studies are in 
progress on addition of additives in bait base and different percentages of 
zinc phosphide compound.  
 
Crop Diseases Research Institute 
 
National uniform Wheat Yield Trial (NUWYT) 
National uniform Wheat Yield nursery was comprised of 48 wheat 
candidate lines to evaluate against all three rust. 12 locations data of 
leaf, yellow and stem rust indicated that 30 candidate lines were found 
resistant to all three rusts 1n 2012-13. Fifteen candidate lines showed 
their effectiveness against leaf and yellow rusts in 2011-12 and 2012-13. 
Only one line was found resistant leaf rusts during two consecutive 
years.  
 
 
National Wheat Disease Screening Nursery NWDSN 
National wheat disease screening nursery 2012-13 comprised of 491 
wheat lines (99 commercial wheat varieties and 372 breeders advance 
lines). 170 advance wheat lines were found resistant to all three rusts. 
Seher-06 the leading wheat variety of Pakistan showed susceptibility to 
leaf rust all over the country which is the indication that this variety 
should be replaced with other newly released varieties.  
 
Epidemiology of Wheat Rusts 
Wheat rusts trap nurseries comprised of leaf, yellow and stem rusts 
isogenic lines were planted at 15 locations of the Pakistan. Most of the 
yellow rust resistant genes were susceptible to prevailing yellow rust 
pathotypes except Yr5, Yr10, Yr15 andYrsp. Stem rust was observed in 
Southern parts of the country. Virulence of Puccinia graminis overcame 
genes for stem rust resistance Sr5, Sr6, 
Sr7a, Sr8b, Sr9a, Sr9d, Sr9g, Sr9e, Sr10, 
Sr11, Sr12, Sr17, Sr18, Sr19, Sr20, Sr21, 
SrMcN, Sr22, Sr27, Sr28, Sr29, Sr35, 
Sr36, Sr37 and SrTmp. The isogenic lines 
carrying stem rust resistance genes Sr24, 
Sr25, Sr26, Sr30, Sr31, Sr32, Sr33, Sr34, 
Sr39 and Sr40 showed resistant. Leaf rust 
resistant genes Lr9 and Lr28 were the 
only two genes gave response as immune 
and remaining resistant genes were 

Morocco 

No Fungicide Fungicide 
spray 
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overcome by virulence of P. triticina. 
 
Chemical Control of Yellow rust 
The control of yellow rust by chemical spray trial was conducted in 
NARC Field using Morocco variety. Fungicide Folicur430SC was tested 
for chemical control of rust with the dose 120 ml/acre was used in two 
sprays in 15 days interval in the field. The plots with fungicide spray 
showed rust reaction lower than the plots without fungicides.  1000 grain 
weight was measured in both plots. The average weight of sprayed plot 
was 32.42gm while in plot without fungicide it was17.29gm.  
 
Fungal Pathology 
 Ninety nine commercial varieties of the wheat were planted in 

Kaghan for screening against powdery mildew of wheat. Among the 
99 varieties, none of the variety was found resistant; two were found 
moderately resistant, ten moderately susceptible, 53 susceptible, and 
27 found highly susceptible.  

 Ninety nine commercial wheat varieties were screened against spot 
blotch disease by artificial inoculation at NARC. Sixty two entries 
were classified resistant, 18 exhibited MR, two entries were rated 
MS. The 38 entries of NUWYT were also screened with the same 
protocol. Among 38 entries, 30 entries rated as R, while only one 
entry exhibited MR. Four hundred and twenty seven entries of 
NWDSN were also screened using artificial inoculation technique, 
291 entries rated as Resistant. 

 Twenty one wheat grain samples received for the analysis of Karnal 
bunt and ergot. Fifteen samples were found positive for Karnal bunt 
while none of the sample was found positive for ergot. 

 Fourteen candidate Mustard varieties were evaluated for the disease 
at NARC. The most prevalent disease on these entries was White 
rust caused by the fungus Albugo candida. One entry exhibited highly 
resistant to resistant reaction. Similarly twenty eight rape-seed 
entries were evaluated. The most prevalent disease was Alternaria 
leaf spot caused by Alternaria brassicae. Eight entries were found 
highly resistant with no disease symptoms, nine entries exhibited 
resistant reaction. 

 The ground nut materials were evaluated against Tikka disease 
among three candidate entries all the three lines were rated 
moderately resistant compared.  Among the advance 10 short 
duration entries were evaluated and only one entry exhibited 
resistance. Sixteen entries of International Confectionery ground nut 
trails were tested and  none of the entry was found resistant. Four 
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entries exhibited moderate resistance. Among seven entries of 
National Ground nut Yield Trail, two entries found resistant. Among 
twelve entries ofInternational Medium Maturity Ground nut Yield Trial 
two were found resistant.  

 The sunflower both local and exotic material were screened at NARC 
during autume 2012 . There was no evidence of charcoal rot or 
bacterial rot diseases on any of the entry among twenty under NUYT 
trial. The most prevalent diseases observed were Alternaria leaf spot, 
Phoma blight and powdery mildew. There were five entries found free 
from Phoma blight infestation, while  Alternariaspot, eight were found 
free whereas 14 entries showed no Powdery mildew. In another set, 
sixteen local and two exotic hybrids were evaluated against  
Alternaria leaf spot. No hybrid exhibited resistance reaction while one 
hybrid SMH-0926 was found free from this disease. In the spring 
2012, the most prevalent disease was the charcoal rot observed in 
twenty four entries of NUYT. No entry was found free from this 
disease. Powdery mildew was the second most prevalent disease, 
four exhibited Resistance.  Phoma was the third most prevalent 
disease recorded where one entry showed Resistance. The most 
prominent entries were LG-56-58 and LG-5663 having charcoal rot 
resistance and free from all other diseases.  

 A survey was conducted to monitor the Citrus Tristeza virus (CTV) 
from citrus orchard in Nowshera, Swabi, Mardan, Swat, Malakand 
Agency and Dir district. Five farmer‟s orchards per district were 
visited and ten random samples per orchard were collected.  All 
locations were found infected with CTV with different infection rate. 
An average incidence of 43.33% was recorded in the KPK province. 
Percent incidence of CTV in Tarnab Farm Peshawar was highest 
(50%) followed by district Dir  (48.3%), Nowshera and Malakand 
Agency i.e. 45%,, Mardan (28%) and minimum percent  incidence 
was recorded in District Swat (16%).  

 290 samples were collected from four districts of Punjab (Khanewal, 
Gujranwala, Sailkot, Kasur) and tested through DAS-ELISA against 
OYDV and LYSV. OYDV was present in all the samples whereas 
LYSV was found in two districts (Sialkot and Kasur) while the other 
districts were free from LYSV infection. Highest incidence of OYDV 
(87.14%) was recorded in Sialkot whereas least in Kasur (8.76%). In 
case of LYSV highest incidence was recorded in Sialkot with >90% 
incidence rate. Similarly 400 samples were collected from eight 
districts of KPK and tested through DAS-ELISA. No district was found 
free OYDV and LYSV infection. Highest incidence of OYDV was 
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recorded in Swabi (90%) followed by Mardan (56%). The incidence of 
LYSV was highest in Swabi (38%) followed by Swat (30%).  

 Sixty one crosses of chilli pepper were made in different 
combinations using eighteen cultivars/lines. Two crosses were 
successful viz C-1 x C-5 (one) and M-I-2 x C-7 (one) and thus 
success rate 3.27%.   

 Forty two vegetable and field crops soil samples were collected from 
three districts of Azad Jammu & Kashmir (AJK) for the incidence and 
distribution of root-knot nematode. The root-knot species isolated 
from 21 locations in vegetable crops, i.e. Tomato and Okra. The 
isolated species were identified as Meloidogyne arenaria, M.  hapla, 
M. incognita and M. javanica.   

 A total 46 soil and root samples comprising Tea, Tobacco and 
Banana from Shinkiari, Lahore, Mandi Bahudin, Jehlum and Thatta 
were analyzed. Fusarium, Verticillium Helminthosporium were 
isolated as fungal pathogen while Helicotylenchus and 
Tylenchorhyncus were isolated as nematode species from tea 
samples. Tylenchorhynchus and Xiphinmema species of nematode 
were isolated from tobacco.  In case of Banana Radopholous similis 
was isolated from all the banana soil and root samples with the 
association of Fusarium oxysporium cubensis (Foc) causing the 
panama wilt diseases.  

 
National Integrated Pest Management Program 

 
Management of Cotton Leaf Curl Virus Disease through Integrated 
Pest Management (IPM) Techniques by adopting Farmer Field 
School Approach. 

 
The Programme is implementing the ICARDA/USDA Project for capacity 
building of small scale cotton growers on Management of Cotton Leaf 
Curl Virus Disease. The curriculum was reviewed by incorporation of key 
intervention and factors responsible for CLCuV multiplication at 
Islamabad in which the cotton experts and practicing cotton growers 
participated. The advance knowledge regarding Cotton Leaf Curl Virus 
and its vector management was added to previously developed 
curricula. 

 
This Programme has developed a well trained cadre comprises of 28 
Farmer Field School (FFS) Facilitators in improved production of Cotton 
particularly CLCuV management through FFS approach by organizing a  
Training of Trainers / Facilitators (TOT/F). These FFS Facilitators were 
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selected from the project districts. The main objective of the training was 
to develop a well trained cadre of FFS Facilitators in improved 
production of cotton particularly CLCuV management from district Ghotki 
Sindh, Bahawalpur, Vehari, Khanewa and Multan Punjab. These 
facilitator provided technical assistance through FFS and Participatory 
learning groups in 60 villages of the project districts. Participatory trials 
on different date sowing showed that sowing up to mid May crop was 
better compared to late planting.  

 
Extension of Research Outcomes under ASLP Mango Production to 
the end users (mainly small land holders 
 
Modern Nursery Management 
During the activities new concept of disease free nursery away from 
Mango orchard vs traditional practice in orchards were established in 
specialized infrastructure required for disease free nursery. A total of 400 
people benefitted including 50 female participants. Out of 400 people, 50 
nurserymen families are willing to adopt ASLP Nursery Management 
Package and are in continuous with the project team. 
 
 
Improved Mango Orchard Management 
 
21integrated research sites are established in Punjab and 11 in Sindh for 
mango growers to observe, evaluate and adopt the improved 
management practices developed by ASLP project.  More than 200 
growers adopt these practices by visiting these sites. More than 1000 
growers, extension worker and students were aware in improved 
practices. The improved practices package includes diseases, pests and 
nutrient management and other cultural practices on all phenological 
stages of mango trees starting from growth to harvest of fruits whole 
cycle. According to a pilot survey around these sites, among the 
observed 60 growers, canopy management is being adopted by 50% 
growers, forming ring around the trunk (60%), Bordeaux pasting (70%), 
scheduled sprays (50%), 
weed control (40%), soil 
and water analysis (50%) 
and floor management by 
30 % growers.  The project 
team benefitted for 
completing degree 
research of 06 Ph. D. 
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students, 09 M. Phil., 11 M.Sc. and 09 undergraduate students 
(internees). Moreover, more than 600 mango growers and extension 
workers have been trained on the improved orchard management 
practices. 
 
BIOREMEDIATION PROGRAMME AT NARC 
 
Water Quality Lab at NIB, NARC monitored 19 water quality parameters 
(physico-chemical and pathogens). Treated water at bioremediation field 
stations remained under irrigation NEQS defined by United States 
Department of Agriculture (USDA). 
 
Aquatic plants (64) and industrial effluent samples (24) were collected 
from different locations of Punjab. Aquatic plant collected and preserved 
were Polygonum dennsiflorium, Ranunculus amphitricus, Pteris vitata, 
Oxalis corniculata, Limnophila punctate, Iris germanica, Eclipta 
prostrate, Chara schweinitzii, Bolboschoenus fluviatilis, ammania 
bacifera etc. The collected effluents were analysed for pH, Electrical 
Conductivity, Total Dissolved Solids, Chlorides, Carbonates, 
Bicarbonates, Nitrates and Sulphates. All samples were found highly 
contaminated. 
 
A composting experiment of water lettuce (Pistea Stratiotes) enriched 
with Rock Phosphate, Water Lettuce + Sewage Sludge, Water Lettuce + 
Urea, Water Lettuce + EM was carried out. Various parameters i.e. pH, 
EC, N, P, K, C:N ratio, organic  matter % and micro nutrients i.e. zinc 
and boron was studied in this experiment. Maximum macro-nutrient and 
micro-nutrient quantity and availability were recorded in water lettuce 
enriched with rock phosphate composition.   
 
Feasibility studies were conducted at Arid Zone Research Institute 
(AZRI), Umer Kot, River Ravi at Babu Sabu, Lahore and Rose and 
Jasmine Garden, Islamabad for establishment of bioremediation 
facilities.   
 
Pesticides Residues in Selected Exportable horticulture crops of 
Pakistan Samples of exportable fruits and vegetable like Mango, 
Banana, Grapes, Dates, Apple, Plum, Potato, Tomato, Chilies, and 
Garlic were collected from different locations throughout the country.  
During this study 117 samples (63 fruits and 54 vegetable) were 
analyzed for pesticides residues of 37 compounds. A total of 95 (81%) 
samples were found contaminated among which 48 samples (41%) were 
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exceeding the maximum residues limits (MRL) set by FAO/WHO JMPR. 
There were 12 pesticides that exceeded the MRLs. Endosulfan and 
chlorpyrifos each were exceeding the permissible limits in 6 (50%) 
commodities followed by aldrin and diazinone that exceeded MRLs in 4 
(33%) commodities.  
 
Bacterial degradation of phenol in wastewater of industrial area of 
Islamabad: In the present study, the wastewater of industrial area of 
Islamabad was used to screen and identify the microorganisms involved 
in phenol degradation. Among the isolates, the one resembling with 
Rhodococcus zopfii was found to be most efficient phenol metabolizing 
bacterium. Similarly, due to its salt tolerance isolate resembling with 
Halomonas elongate can be very useful for bio-augmentation in 
industrial effluents containing phenol with high salt concentrations.  
 
SOUTHERN ZONE AGRICULTURAL RESEARCH CENTRE (SARC), 
KARACHI 
 
Cultivation of Bio-Fuel Plants on Marginal Lands 
Pruning is an agronomic practice to remove the apical dominance, to 
stimulate lateral bud that increases the number of branches, fruit yield 
and to get a suitable plant size. The pruning experiments on Jatropha 
were conducted and following are the salient findings of the study: 

 Pruned Jatropha trees almost doubled the yield. The average 
seed yield was 81.82 kg/ha in pruned and 51.37 kg/ha in un-
pruned trees.  

 The highest seed yield was observed in Thailand variety that was 
found to be 85.38 kg/ha and lowest of 79.72 kg/ha in Indian 
varieties.  

 Best time of Jatropha pruning was May and June during pre-
monsoon that gave yield of 154.4 and 143.3 kg/ha as compared 
to other months and un-pruned trees that gave 87.2 kg/ha as well. 

 
Insect Pest Management (IPM) 
To develop an Insect Pest Management (IPM) protocols for safe storage 
of wheat in Bini shells and house type godowns, four treatments were 
applied viz. single doze, multiple doze fumigation, and whole godown 
fumigation besides an untreated control. The salient findings of the study 
are:  

 The percentage increase of insect damaged grain during storage 
over arrival in bini shells was highest with whole godown 
fumigation followed by other treatments indicating relatively slow 
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rate of insect damage with single and multiple dose fumigation 
compared to the recommended practice and control. 

 In Bini shells, the total weight loss in agency controlled godown 
was significantly higher than the other protocols. The total weight 
loss in single dose fumigation was also significantly higher than 
multiple dose fumigation. 

 The actual storage loss in different treatment during storage was 
significantly higher in control, followed by other three treatments, 
in HTG. 

 In HTG, weight loss was comparatively low due to better 
management and unfavorable environmental conditions for insect 
growth in all the treatments. 

 
Banana Storage and Ripening 
A survey was conducted during December, 2012 in the local market and 
storage ripening factories of Sabzi Mandi, Karachi. Only super quality 
grade of banana was taken for analysis. The sample size consisted of 3-
5 heads of banana randomly. Temperature 67-68oF was maintained for 
banana ripening. Crown rot and anthracnose are 100% prevalent in 
banana head/bunch. 
Fungi associated with symptomatic tissues of crown rot were 
Colletotrichum musae, Colletotrichum sp., Fusarium moniliforme, 
Fusarium pallidoroseum, Verticillium sp., and Cladosporium sp. and of 
anthracnose were Colletotrichum musae and Colletotrichum sp. The 
fungi isolated from rotted parts of banana fruits were Aspergillus niger, 
A. flavus, Cladosporium sp., Colletotrichum sp., Fusarium moniliforme, 
Lasiodiplodia theobromae, Nigrospora oryzae, Penecillium spp., 
Ulocladium sp. and Verticillium sp. 
 
Aflatoxin in ready to use chili 
 
To study the status of aflatoxin in ready to use chili, 250 samples of 
chilies powder and pods were collected from local markets and analyzed 
using ELISA technique. All the chili samples (pods and powders) were 
contaminated with aflatoxin with a range between 0.15 and 70 ppb 
(mean = 9.2±14 ppb). The aflatoxin levels in unbranded chili samples 
expressed a wider range (1.6-43.7 ppb) with a higher mean value 
(12.3±14.5 ppb) than branded chili samples that ranged between 0.2 and 
20.4 ppb (X=8.9±7.9 ppb). The aflatoxin in chili pods were found to be in 
a wide range (0.15-70 ppb) as compared to chili powders (0.2-43.7 ppb).  
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Efficacy of essential oils for controlling the seed borne mycoflora 
of okra seed 
The essential oils extracted from the seed of black cumin (Nigella 
sativa), asafetida (Ferula assafoetida) and garlic (Allium sativum) were 
evaluated for their antifungal activity @ 0.15%, 0.25% & 0.35% for seed 
borne fungi of okra seed. The salient findings of the study were: 
 

 A total of 5 genera and 13 species of fungi were isolated from 
three okra seed varieties.  

 Among the essential oils, the asafetida oil @ 0.25% and 0.35% 
significantly inhibited the growth of all the fungi. Nigella sativa oil 
@ 0.35% was also effective; however it showed little fungicidal 
activity against sabzpari variety. 

 Among okra varieties, green star revealed low percentage of 
fungal growth followed by shazadi and sabzpari varieties. 

 
Parasitoids associated with Papaya Mealy Bug:  
In order to study the parasitoids associated with Papaya mealy bug and 
their percent parasitization, the specimens of papaya mealy bug were 
collected from non-sprayed field of papaya. About 100 adults, 3rd instar 
and 2nd instar mealy bugs were kept for emergence of parasitoids. The 
results showed that maximum parasitization percentage of 14 % was 
recorded at the end of March-2013, followed by 13.75% in mid April-
2013. The overall percent parasitization recorded on mealy bug ranged 
from 3.25% to 14%, respectively. During observation Acerophagrus 
papayae was found to be predominant parasitoid and relatively more 
parasitization was found from the mealy bugs, which were collected from 
untreated field. Results indicated that there is a big potential of utilization 
of (Acerophagus papayae) parasitoid for mealy bug control.  

 
Sweet Sorghum in Marginal and Coastal Land of Sind: 
Forty one (41) sweet sorghum varieties were tested for their adaptability 
in marginal and coastal land of Sind. The maximum Stalk weight 753(g) 
was recorded from the cultivar RICOVA followed by 642(g) from the 
cultivar/line RS-29 while, the minimum Stalk weight 167(g) were noted 
from the line RARI-S-10.  The highest stalk yield (11.3 t ha-1) was 
obtained from cultivar/Line 479 followed by (7.8 t ha-1) from the 
cultivar/line 4481-1. While, the lowest stalk yield (0.5 t ha-1) was 
recorded from cultivar RARI-S-10. The maximum brix (15%) was found 
from the cultivar /line RASILI, followed by (14%) from the MADHURA. 
Most of the sweet sorghum cultivars showed very positive response 
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regarding the total soluble solids. The sweet sorghum can be cultivated 
successfully in coastal climate of Sind province.  
 
Sugarcane Improvement: 
The NSCRIThatta has developed a number of sugarcane germplasm 
through local and exotic fuzz. It has recently developed a sugarcane 
variety Thatta-300 showing 12% sugar recovery with an average cane 
yield of 1600 mounds/acre. NSCRI is also maintaining 5 Chinese 
varieties for field performance. In total 5528 and 3072 seedling clones 
were germinated from local and exotic fuzz, out of which 2486 seedling 
clones were transplanted to the main field. A total of 1013, 93, 50, 07 
and 08 clones/genotypes were tested in first cycle out of which 63, 38, 
12, 03 and 04 sugarcane clones/genotypes were advanced to second 
cycle, third cycle, fourth cycle, preliminary yield trial and advanced 
varietal trial. 24 sugarcane genotypes were screened against whip smut 
disease out of which only two genotypes H-6-65/6 and H-3-65/21 were 
susceptible.  

 
Toxicity of azadirachta indica (neem) against tribolium castaneum 
(red  flour beetle) infesting rodent poison baits 
Neem seed powder was tested in three (2%, 1% and 0.5%) doses, in 
comparison with control (plain bait). Mortalities were recorded after 24, 
48 and 72 hours. Mortalities were observed at all doses, 100% at 2%, 
followed by 89% at 1% and 61% at 0.5% in 24 hours; 100% at 1% in 48 
hours; 100% at 0.5% in 72 hours. Utilization of neem seed powder is 
good for the protection of anticoagulant baits from the infestation of red 
flour beetle, Tribolium castaneum. 
 
Helminth parasitic infection 
35 rats & 35 mice were collected from potatoes, Maize and Rice fields at 
Swat, KPK for recording population density and damage estimation at 
harvesting stage. The intensity of infection of nematodes (round worms) 
was 24 (72.7%), cestodes (tape worms) 18(36%) and trematodes (flat 
worms) 7 (21.2%) was noted.  
 
NATIONAL TEA RESEARCH INSTITUTE SHINKIAR, MANSEHRA 
 
During 2012 Pakistan imported 124,319 tons of black tea costing Rs. 
31.91 Billion with the highest share from 
Kenya  (53.00%) followed by  India (14.71 
% ). Green tea import was 1526.35 tons 
with the value of Rs. 216.57 million. 
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Vietnam with 56.63 % supply ranked first in the import bill of green tea 
followed by China (34.27 %). For improving the indigenous tea 
productivity and quality, National Tea Research Institute, Shinkiari is 
carrying out research and development programmes since 1986. Efforts 
are being made to popularize tea cultivation as a commercial enterprise 
for the farmers of the potential tea growing areas and to save huge 
foreign exchange being spent on the import of tea. The research efforts 
of the Institute during 2012-13 are summarized below. 
 
To find out the effect of foliar applied nitrogen in the form of urea, 
experiment results showed that maximum fresh tea leaves 14522 kg/ha  
& 2900 kg made tea/ha were obtained from the treatment receiving 
262.5 kg nitrogen/ha, while 9408 kg/ha fresh tea leaves and 1838 kg 
made tea/ha was recorded in control.  
 
To study the effect of sulphur on yield and quality of tea, Sulphur 
fertilizer was applied. Sulphur application decreased the soil pH from 4.5 
to 4.08 which ultimately increased the nutrients availability resulting in 
slightly enhancement of tea production from 7793 kg/ha to 9453 kg/ha. 

 
The effects of different levels of Phosphorus along with basal doses of 
Nitrogen and Potassium on the yield of tea were evaluated. Maximum 
fresh leaves yield (13708 kg/ha) was obtained (40 % increase over 
control) when Phosphorus was applied @ 125 kg/ha followed by T2 
(11303 kg/ha) as compared to T0 (control) with fresh leaves yield (8208 
kg/ha).  

 
Various methods of tea plant breeding are used for the improvement of 
tea. Breeding program of the Institute is focusing on mutation breeding. 
Significant variation was observed in the mutant shoots. Data were 
recorded on survival percentage and bud length in the month of March, 
2013. In both parameters, a decrease of 43% and 41% were recorded in 
mutant shoots as compared with control. However a sudden increase in 
soil pH has badly damaged the shoots trial. A similar rise in pH was also 
observed in seed treated trial where germination is poor even in the 
control treatment where seeds were not radiated. 

 
Both situ and ex-situ experiments on physiological analyses of selected 
tea varieties were carried out. Maximum plant growth rate of 56.24 cm, 
number of branches (30.60), number of leaves (125.30), number of 
plucking points (30.75) and yield 21.33 g/plant was obtained with 1500 
kg N/ha/annum. Maximum photosynthetic activity/rate was recorded 
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during 5th May, 2012 when nitrogen was applied @ 500 kg/ha/annum. 
Respiration volume of CO2/kg/hr was recorded 20 at maximum in 
uncovered and 40 in covered treatments. 

 
Effect of different pruning timings and levels of potash fertilizer on the 
recovery and growth of deeply pruned tea was studied. It was found that 
tea pruned on 25th November 2011 and applied with potash @ 150 
kg/ha recorded the earliest shoot sprouting (6th April, 2012), maximum 
number of shoot per bush (36.36) and shoot growth (80.30 cm), while 
tea bushes pruned on 25th March 2012 without the application of potash 
fertilizer recorded maximum days to sprouting (2nd May, 2012) and the 
least shoot growth (52.11 cm). 

 
Intercropping of summer vegetables in newly planted tea was found 
quite encouraging. In selection of early flushing tea bushes from mixed 
population at NTRI tea garden it was found that bush number QBP2-1 
recorded the earliest shoot sprouting (24th March, 2013) with maximum 
number of shoots sprouted (355.55 m2) and shoot growth (38.66 cm 
during April, 2013).  
 
A total of 128 insects were collected from NTRI tea gardens. 10 species 
were identified. Species collected belonging to 2 families of order 
Lepidoptera which are Nymphalidae contain 3 species: brush-footed 
butterfly, Argynnis hyperbius, painted lady, Vanessa cardui and Lucern 
butterfly, Colias electo, and  Pieridae contains 2 species: small cabbage 
white butterfly, Pieris rapae  and white cabbage butterfly, Pieris 
brassicae, 1 family of order Hymenoptera which is Aphidae contains 2 
species: Asiatic honey bee, Apis ceranaand Western honey bee,  Apis 
mellifera; 1 family of Order Coleoptera which is Coccinellidae contains 2 
species: seven-spotted ladybird Coccinella septempunctata, 1 family of 
Order Odonata which is Lebellulidae contains 2 specie: blue marsh hawk 
Orthetum glaucum and Crimson-tailed marsh hawk,Orthetum pruinosum 
neglectum(Rumber). 

 

Nursery Raising 
Raised 0.46 mill. tea nursery plants at NTRI 
Shinkiari, Mansehra from seed as well as 
from cuttings. Managed 0.30 mill 2-3 years 
old tea nursery plants at NTRI Shinkiari and 
0.075 mill at TRAU Swat.  
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During 2012-13 the following quantity of black and green tea was 
processed from fresh tea leaves harvested from NTRI and farmers tea 
gardens.  
 
Month wise production of black and green tea at NTRI during 2012-
13 

Month 
Black tea Green tea 

Fresh tea 
leaves  (kg) 

Made tea 
(kg) 

Fresh tea 
leaves (kg) 

Made tea 
(kg) 

July 2012 3419 750 592 121 

April 2013 522 110 1834 370 

May 2013 1337 288 1895 329 

 
Natural Resources Division 
 
Humic Acid and its Benefits Derived from Coal & Agriculture 
Wastes.  
The role of humic substances in improving soil fertility and plant nutrition 
is well established. However, their use is limited because of their high 
cost of production. Pakistan has reasonable quantities of crop residues, 
industrial low grade waste materials and by-products and extensive 
lignite coal reserves those can be converted into humic substances. The 
most important factor is to stimulate utilization of lignite local reserves, 
crop residues and industrial low grade waste materials and by-products 
for production of humic substances and formulation of humic substances 
based products for crop productivity, improving soil health and 
enhancing fertilizer use efficiency. 
 
Coal is one of the feasible options for conversion into humic acid (HA). In 
a study on ducted at National Agricultural Research Centre (NARC) the 
humic acid (HA) recovery from coal was found to be 2 to 37%. The 
range of different nutrients present in humic acid was found to be; 
Nitrogen (N) is 0.12-1.53%; Phosphorus (P), 0.04-0.1%; Potassium (K), 
0.3-0.84%; Iron (Fe), 0.24-0.88%; Zinc (Zn), 31-59 mg kg-1; Copper (Cu), 
2.6-19 mg kg-1 and Manganese (Mn), 22-79 mg kg-1. Recovery of coal 
derived fulvic acid varied form 5 to 7% and that of humic acid 2 to 37 %. 
 
Commercialization of Biozote (Biofertilizer); an environment 
friendly bio-fertilizer 
Heavy amount of costly chemical fertilizers are used to enhance and 
maintain crop productivity. Their use is also a threat to environment. 
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Biofertilizer offer a good solution for such issues. NARC has prepared 
Biofertilizers for various crops commercially known as “Biozote”. They 
have been found effective in increasing yields of chickpea and other 
legume crops (by 20 – 40%). Its use even on 50% of legume area can 
add around Rs.7.0 billion in the national economy annually in the form of 
increased production of pulses and other legumes. If this bio-fertilizer is 
used on only 1/4th of wheat and rice crop, at 10% yield increase it can 
add Rs. 30.0 billion in the national economy annually. In addition, 
fertilizer saving @ 20% for these major five crops (wheat, rice, cotton, 
sugarcane & maize) can be worth Rs. 0.9 billion at 1/4th area. Three 
biofertilizer products with commercial trade names Biozote-N, Biozote-
P and Biozote-Max were developed at NARC. Field testing and demos 
were carried out at farmers‟ fields, research farms of the provincial and 
federal organizations and in collaboration with private sector. For most of 
the crops Biozote application showed 10 – 30% yield increases. A case 
has been submitted to Govt. of Punjab for registration of these products 
which will greatly help in marketing the product.  
 
Biological Enhanced Phyto-remediation of Metal Contaminated Soil 
by Growing Sorghum 
Soils in the areas irrigated with industrially polluted water are 
contaminated with heavy metals which subsequently affect the plants. 
Crop commodities produced in these areas are a potential hazard for 
human health. NARC conducted studies to remove heavy metals from 
such soil. In one of the studies indigenous bacteria were isolated from 
polluted sites and their bio-remedial potential was assessed by 
conducting phyto-remediation experimentation on sorghum. There were 
five treatments [sorghum seeds 1) un-inoculated, 2) inoculated with GS2 
strain, 3) GS5 strain, 4) GS10 strain and 5) GS20 strain with three 
replicates. Total uptake of metals by sorghums plants revealed that all 
the bacterial strains significantly increased the metal uptake compared to 
control. Maximum Cadmium (Cd) and Chromium (Cr) uptake increase 
was 100% and 140% over control by GS10 strain inoculation.  However, 
GS5 was equally good for increasing Cr uptake, i.e., 123%, while GS2 
and GS20 strains increased 73% Cd and 81 and 100 % Cr. All the 
bacterial strains significantly increased the metal uptake compared to 
control and possessed a good phyto-remediation potential. 
 
Water Productivity of Crops under Centre Pivot Sprinkler Irrigation 
System 
Centre pivot irrigation systems are considered as cost effective / efficient 
irrigation systems for water scared area. PARC installed five center pivot 
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irrigation systems of different 
sizes (8-92 acres) in the country. 
The systems were evaluated for 
hydraulic performance. The 
American Society of Agricultural 
Engineer‟s (ASAE) recommended 
procedure was adopted for 
measurement of water 
distribution uniformity (DU) and 
coefficient of uniformity (CU). An 
experiment was designed to 
evaluate water productivity under 
CPIS. Four irrigation management strategies showing the quantity of 
irrigation water applied; I1 (100 % of ET), I2 (80 % of ET), I3 (60 % of ET), 
and I4 (Rain fed) for wheat and canola crops were evaluated at NARC, 
Islamabad. 
 

 The water application uniformity of the centre pivot system varied 
from 75 to 90 %. This shows the satisfactory performance of the 
system. 

 Results indicate that Wheat grain yield can be enhanced up to 
168 % than the rain fed by applying full irrigation requirement 
during the season. 

 Canola yield can be enhanced up to 51 % and 76 % than the rain 
fed by fulfilling 85 % and 100 % crop water requirement. 

 
Environment Friendly Food Security Model 
PARC has taken lead to resolve the complex issues of Potohar region 
pertaining to water harvesting, conservation etc by developing an on 
ground model over about 20 acres for demonstration purposes at 
Fatehjang. Integrated approach was used to resolve issues of catchment 
management, energy crisis and command area development with 
intensive and high value agricultural practices. The PARC model has 
added advantage that along with command area development of these 
existing mini dams (which is presently only 30% while 70% has not been 
so-far developed). The PARC model can not only ensure food security 
but also help in mitigating adverse climate change impacts as all 
adopted interventions are environment friendly.   
 

 Developed a solar system comprise of 5000 watts and 5HP DC 
motor integrated with submersible pump  and installed to lift water 
from the mini dam.  
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 Solar driven sprinkler, drip and furrow bed irrigations systems 
were developed for cereal crops and orchards on an area at 20 
acres. 

 A high value crop in tunnels under solar driven drip irrigation 
system was also developed.  

 
Alternate Energy Sources Development and Improvement for use in 
Agriculture 
Increasing energy cost is one of the biggest issues for agricultural 
operations. Due to less availability of electricity and increasing cost of 
fossil fuels the farmers are in difficult situation to use pumping system. 
The use of alternate energy sources like solar, wind and biogas energy 
for pumping irrigation water are viable and attractive options to handle 
this situation. PARC has taken the imitative and carried out the following 
activities. 
 
Biogas Compression, Purification and Storing Technology 
A large scale biogas plant producing a large amount of biogas is often 
rendered worthless due to the lack of knowledge and expertise in 
Pakistan. Once purified, the biogas is similar to natural gas (CH4 
Methane) and can be used for running generators and stationary 
engines. A common gas compressor poses fire hazards, since the auto-
ignition temperature of biogas is 537 °C. Leakage and excessive 
temperature rise can be fatal. PARC scientists have successfully 
developed techniques to compress and store biogas at medium pressure 
(between 2 and 200 psi). Local industries were involved and empowered 
to develop biogas scrubbing system. By removing CO2 the biogas is 
upgraded to natural gas (Sui Gas). After this up-gradation this can be 
used to run gas fired engine/Generator. There are many ways to remove 
CO2 from the biogas but the most cost effective way is passing gas at 
high pressures to shower of water. The water based Biogas scrubber is 
easy to operate and it does not need any chemical or complex 
machinery. 
 

 Developed water scrubber for biogas compression, purification 
and storage purpose; it can be now increase more energy per unit 
volume, backup storage and Transport for further distances. 

 Production of biogas in hot months of June-July was above 7 m3 / 
day which is good enough to feed the household supply for four 
hours as well as the water pumping engine‟s requirement for 3.5 
hours. Furthermore in duel fuel engine 77-78% decrease in diesel 
fuel is noted in case of engine operation with dual fuel (Diesel + 
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Bio gas) in this period. 

 Underground water has been pumped out by submersible pump 
from 170 feet depth. Its discharge has been recorded as 2.8 
litres/sec powered by biogas through A/c pump. The average 
discharge rate has been recorded 2 litres/sec when operated by 
solar energy, through DC Pump. Wind energy is also utilized for 
pumping water, the submersible pump of 2-hp is pumping water 
with average discharge 2.6 litres per second. 

 
Assessment of Soil Erosion Risk using RUSLE and Geo-informatics 
Soil erosion is a major problem eroding fertile lands, effecting agriculture 
and depleting water storages rapidly in Pakistan. Identification and 
mapping of soil erosion hotspots is an important step for devising 
effective watershed management plans. The risk of soil erosion was 
investigated in the catchment of a proposed small dam at Ghabbir - 
through integration of Revised Soil Loss Equation (RUSLE) and 
Geographic Information System (GIS). Landuse was estimated using 
remote sensing images. Approximately 25% of the watershed area was 
found under very low risk while 15% watershed area falls under very 
high risk of soil erosion. Results are shown in following table. 
 
 
 
 
 
Extent of soil erosion risk and intensities in Ghabbir watershed 

Risk zone 
Erosion 

Rate(tons/ha/yr) 
Area (ha) % Area 

Very Low 0 - 1 10280 24.9 

Low 1 - 10 3787 9.2 

Medium 10 - 30 8814 21.4 

High 30 - 100 12199 29.6 

Very High >100 6160 14.9 

Total 41240 100 

 
A part from erosion risk the soil erosion was also estimated and found to 
be an average rate of about 22 tons/ha/yr in the Ghabbir watershed 
area. Where as intensity of soil erosion was found as maximum in open 
soil class i.e. at an average rate of about 36.3 tons/ha/yr. 
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Rangeland Improvement by Re-vegetation and Development of 
Model Pasture  
Re-vegetation of degraded rangelands is generally a difficult task 
because of limiting climatic, soil and topographic conditions. Unless 
these conditions and their interactions are understood, it may not be 
possible to accurately evaluate range sites as to their potential and need 
for re-vegetation. Activities have been initiated with the objective to 
develop pasture area on an area of 25 acres on marginal land of NARC 
by monitoring the growth and production potential of grasses, shrubs, 
tree species and rainfed fodder crops and evaluate the grazing 
management practices.  
 
Transplanted saplings of ten multipurpose tree species (Acacia modesta, 
Acacia nilotica, Acacia albidia, Albizialeb beck, Leucaena leucocephala, 
Morus alba, Zizyphus mauritana, Robinia pseudoacacia, Gleditshiatria 
canthos and Elaegnus angustifolia in the field during February to April, 
2013. Their performance being observed also tested three winter annual 
forage legumes (Vicia dasycarpa, Vicia sativa, Vicia narbonensis) under 
natural conditions for fresh and dry forage production. Fresh forage 
production of 2418, 2374 and 1910 kg/ha of V. dasycarpa, V. sative and 
V. narbonensis was recorded respectively. Similar trend for dry forage 
production was observed.   
 
Fresh forage production of rainfed fodder crops barley and oat was also 
tested.  Rakhshan barley variety is early in heading as compared to 
Sanober-96. Fresh forage production was recorded 3450, 2960 and 
4430 kg/ha respectively for Rakshan, Sanober and oat (PD-65). Re-
seeding potential of two grasses (Loliumperenne, Festucaar undinacea) 
is another important activity. The growth of Festuca aundinacea is 
comparatively better than Loliumperenne. Re-seeding potential of native 
and exotic perennial legumes was also studied. Forage production of 
three native legumes (Medicago polymorpha, Trifolium repens, 
Medicago sativa) and one exotic legume (Medicago scutellata) was 
recorded. The growth and forage production of Medicago scutellata is 
better than the other native legume species. Fresh forage production of   
2246, 1057 and 850 kg/ha of Medicago scutellata, Medicago polymorpha 
and Medicago sativa was recorded respectively. 
 
HONEYBEE MANAGEMENT FOR IMPROVED LIVELIHOOD AND 
AGRICULTURAL PRODUCTIVITY 
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Honey bees play vital role in this respect particularly in the bee pollinated 
crops. Effect of honeybee (Apismellifera l.) pollination on the sunflower 
Helianthus annuus l. Cultivar parsun-2 was studied at NARC 
experimental area spring 2012. It was observed that plants where bees 
have access produced comparatively more seed than plants where bees 
and other pollinators were excluded. The adoption of this practice can 
help framers in improving agricultural productivity and livelihood. 
 
Multiplication and dissemination of Improved Germplasm 
 
Multiplication and dissemination of improved germplams (seeds, 
seedlings, etc) is one of the most important activities of PARC. The 
PARC establishments in various ecologies produced quality seed of 
various crops, fruits and vegetables at the research farms as well as 
farmer‟s field during the year 2012-13 and supplied to interested farmers 
and agencies. Details are as follows: 
 

 Seed of AZRC released varieties and advanced lines of Wheat, 
Barley and Lentil on 20 acres was carried out at Agricultural 
College Quetta and an area of 40 acres over on farmer fields at 
Pishin, Killa Saifullah, Loralai, JhalMagsi and Quetta. 

 Around 1200 grape (four varieties) and 15000 olive plants were 
produced at AZRC. 

 Cumin, lemon grass, French lavender, English lavender, Ispghol 
(Plantago ovata), Kasuri Mathi Alkanet and Malanthi were 
cultivated on an area of 500 m2 for seed production and 
distribution.  

 About 48 kg of German chamomile was provided to PATCO, NARC 
Islamabad. 

 More than 20,000 Saro plants were developed at Tomagh station 
district Ziarat and AZRC, Quetta. 11157 plants were distributed 
among farmers 

 3000 kg seed of promising wheat varieties GA-2002, Chakwal-50, 
Faisalabad-2008, Chinese Spring Wheat and Auqab-2000 was 
produced for distribution among the farmers of Gilgit -Baltistan. 

 Produced 2548 kg seed of maize improved varieties i.e. Azam and 
Pahari and distributed among the farmers for commercial cultivation 
in Gilgit-Baltistan. 

 Raised nurseries of apricot, apple, pear, peach, plum, fig, grape, 
pomegranate, persimmon etc at Chillas & Sakardu. 

 Produced 11409 certified fruit plants at Juglote, Gilgit and 
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distributed to farmers, government organizations, Pak army and 
NGOs in Gilgit-Baltistan 

 Established demonstration blocks of China and Nepali cabbages 
for dissemination and awareness raising among the communities 
and seed production for the commercialization of same vegetable 
during severe winter in Gilgit-Baltistan. 

 Produced 37 tons seed of wheat, chickpea, canola, oat and 
mungbean. Keeping aside seed for next year sowing of all these 
crops, remaining produce was sold to farmers in D.I. Khan area 

 Forty two good quality date suckers of high yielding varieties were 
provided to farmers in D.I. Khan. 

 
ANIMAL SCIENCES DIVISION, PARC 
 
Studies on epidemiology & control of Peste des Petitis Ruminants 
(PPR) in Pakistan. 
 
Optimization of methods for PPR virus detection. Eight (8) suspected 
PPR outbreaks investigated in Punjab and AJK. Two Stake holders‟ 
workshop conducted, where 54 farmers participated 
 
Characterization of local isolates of foot and mouth disease (FMD) 
viruses and development of efficacious vaccines 
 
Established virology lab and bio-secure animal house, with assistance 
from USDA project. Established Federal Epidemiology Node at ASI, 
NARC with the assistance of FAO Project on FMD Control. FMDV 
sequencing protocols were standardized.   
Investigations carried out on 34 outbreaks of FMD. Vaccine matching 
studies were carried out using Merial and Arriah vaccines, against the 
new field isolates. Data are being evaluated in coordination with Plum 
Island FMD Lab, USA.  
 
A study involving 300 cattle for recovering persistent FMDV revealed the 
presence of. 10 FMDV isolates and two viruses were also recovered 
from these animals milk. The viruses are being sequenced. 
 
Improving the diagnostic assay for the control of Warble fly in 
Pakistan 
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3666 Field blood samples from cattle/buffalo/sheep/goats were 
collected. Antigen was prepared from warble fly first stage larvae for the 
development of ELISA  
 
ONE HEALTH concept 
 
Six provincial surveillance sites were established. Two diseases namely 
Brucellosis and Crimean Congo Hemorrhagic Fever (CCHF) were 
identified for future work. One thousand, two hundred and ninety seven 
(1,297) serum samples of livestock (cattle/buffalo) origin were and tested 
for Brucellosis and 331 samples were found positive. Two training 
workshops were organized for field veterinarians regarding Surveillance, 
Awareness, and Reporting of Brucellosis and Crimean Congo 
Hemorrhagic Fever, where 10 persons participated 
 
NATIONAL REFERENCE LAB FOR POULTRY DISEASES (NRLPD): 
 
Revival of the National Avian Disease Surveillance Network Under 
ALP–PARC funding 
 
Provided nation-wide surveillance for avian diseases and obtained data 
for National AI Surveillance. 11603 samples were processed and 73 
isolates of various poultry pathogens (AIVs, H9N2, NDV, IBV, IBD, 
AAVs, ALV, MDV, APV MG, MS, Pausteurella,  E. Coli and  Salmonella ) 
were made. Two national trainings were conducted  for surveillance of  
Poultry diseases 
 
 
 
 
Referral avian disease diagnosis   
Referral diagnosis was extended to  682 commercial farmers and eight 
public institutions. Flock health monitoring and testing of post-
vaccination immune status have been performed for 948 farms. Offered 
Proficiency testing to UVAS for MG. Referred samples for Avian 
Leukosis, MG, Salmonella, and Marek‟s Disease were diagnosed with 
accuracy,   

 
Extended regional cooperation on highly pathogenic emerging 
diseases (HPEDs) in SAARC under FAO project 
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Recognition as SAARC regional leading lab for diagnosis of HPAI was 
acquired. Organized and conducted an international training for 
personnel of National AI labs in the SAARC countries. 
 
Research on pathogenesis of avian diseases and vaccine 
development  
 
Production of Diagnostic reagents and their provision to public sector lab 
was done. The following viruses recovered from the field were 
characterized and sequenced: 30 of NDV, 7 of AIV-H9 and  one  H4N6 
and sequences were submitted to international sequence data bank 
(Genebank). 
 
Differential pathogenesis and its transmission were studied for AAV-4. 
Here 25 isolates were studied and RFLP- PCR was standardized for 
AAV. 
 
Vaccine trails against NDV and AIV H9 were performed for evaluation of 
specificity of currently used vaccines of poultry pathogens. 
 
Recovered new bacteria (Pasteurella Haemolytica) from poultry and 
determined its pathogenic potential 
 
ANIMAL NUTRITION: 
 
Feed resources improvement program and popularization of 
nutritionally balanced blended feeds. 
 
Helped in establishment of a small mill in private sector and advised 33 
private farmers/millers. Sold 5600 bags (50 kg each)of PARC feed, 1500 
urea molasses blocks (2 kg each), 350 sachets of milk booster. (one M 
Phil thesis). 
 
Economization of heifer development 
 
Completed a project “Stair-step heifer development for early puberty and 
economical heifer development”. Results indicated that manipulating 
ration protein results in a saving up to Rs 25000/ heifer and reduces the 
puberty time by one year. (2 PhD thesis, 3 research, 1 booklet, 2 
seminars) 
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Evaluation of indigenous feedstuffs for enhancing efficiency and 
economization of the poultry rations 
 
Trials were conducted under the project “Evaluation of bioavailable 
phosphorus in indigenous feedstuffs in poultry”. The data indicated 
substantial variation in phosphorus contents of poultry feed stuff. Further 
work is under progress / planned for 2013-14. 
 
Feed safety for animals and public health 
 
A pilot study on risk factors in cottonseed cake for dairy animals was 
completed. Results indicated presence of over a dozen feed 
contaminants including carcinogens in the cake. This poses a health risk 
for human population consuming milk and meat of the dairy animals. (1 
seminar, 1 research article). 
 
ANIMAL REPRODUCTION: 
 
Improvement in quality of frozen semen for better conception rate 
in buffaloes 
 
Addition of bovine serum albumin in tris citric acid extender improved the 
quality of frozen buffalo semen. Plasma egg yolk proved better than the 
traditional whole egg yolk in tris citric acid extender for cryopreservation 
of buffalo semen. 
 
Improvement of fertility in cattle and buffaloes through estrus 
synchronization 
 
Fertility after oestrus synchronization (with ovsynch and CIDR) and 
timed artificial insemination improved in buffalo in the presence of bull 
during winter season. 
 
 
DAIRY AND MEAT TECHNOLOGY: 
 
Validation of “Milkoscan” milk analyzer and other measuring 
devices essential for accurate milk analysis. 
 
The instrument was found accurate in analysis of milk fat, non-fat-solids, 
density of milk, lactose content but inaccurate in estimation of proteins, 
conductance, etc. Commercial lactometers also showed discrepancies. 
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Slaughtering sheep according to Sharia science. 
 
Trained 23 butchers and the helpers to slaughter according to Islamic 
injunctions. 
 
SMALL RUMINANT RESEARCH: 
 
Assessment and improvement of the fattening potential of different 
sheep and goat breeds of Pakistan 
 

 Research on weight gain potential of different breeds was 
conducted. More than 100 farmers benefited. 

 Research papers under process. 
 
Wool testing at national level 
 

 Two trainings on wool testing were organized for HRD of public 
sector universities and other institutes. 

 
AQUACULTURE AND FISHERIES (AFP): 
 
Breeding of ornamental fishes by natural breeding and induced 
breeding 
 

 The ornamental fish fingerlings produced experimentally at AFP 
were marketed. It is expected that thousands of fish farmers 
would get benefit from this low price ornamental fish culture 
technology in the country. 

 
 
 
 
Intensification of fish culture to increase per unit area fish 
production 
 
Nationally Coordinated Project entitled “Intensification of fish culture to 
increase per unit area fish production in farm ponds using different 
management al inputs” was developed and is being implemented at five 
provincial sites throughout country. An experiment has been initiated at 
farmer‟s farm from the month of April, 2013. 
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POULTRY AND WILDLIFE: 
 
Evolving a high producing breed of chicken for rural areas of 
Pakistan- Production & Sale of Two Weeks old chicks 
 
Produced & sold more than 12000 High Egg Producing Rural Poultry 
Breed with better performance and more suitable to our environmental 
condition 
 
Studies on biology, captive breeding and behavioural aspects of 
indigenous endangered wild animals and birds 
 
Achieved successful captive breeding result of Hog deer (Axis porcinus) 
which is vulnerable according to IUCN Red list 2008. Purchased 2 pairs 
of Hog Deer & now 8 animals are in stock. Three hog deer females are 
expected pregnant again this year. 
 
SOCIAL SCIENCES DIVISION 
  
A Comparative Analysis of Hybrid Rice with Basmati Rice in the 
Irrigated Punjab 
 
The hybrid rice technology developed in China is now rapidly adopted in 
many countries of the world as it has contributed in productivity 
increases by 15 to 27 percent compared to conventionally bred rice 
varieties. In Pakistan, hybrid rice cultivation is promoted by private sector 
seed companies using rice seed imported from China. On the other 
hand, problems faced by farmers for time availability of quality seed and 
marketing issues caused yield losses and simultaneous adoption, dis-
adoption and re-adoption of hybrid rice are going side by side in the rice 
growing areas of Punjab. The prime objective of this study is to 
document the updated status of hybrid rice vis-à-vis Basmati rice 
cultivation in Punjab province as well as working out comparative 
economics of both rice types. Findings of this exercise shall generate 
useful information for the researchers, policy planners and development 
practitioners about the likely production and trade implications of 
simultaneous cultivation of both rice types, as Pakistan is net-exporter of 
rice. The data for this study was gathered from 80 farmers (40 basmati 
and 40 hybrid rice growers) from Sheikhupura and Gujranwala districts – 
the areas where both rice types are grown. 
 
Salient Findings: 
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 On average sample farmers allocated 9.5 acres to rice crop with the 
composition of 5.9 acres for basmati rice and 3.6 acres for hybrid 
rice.  

 Almost all the respondents (97.5%) reported that they are growing 
hybrid rice for the first time induced by very high yields reported by 
the seed companies (as well as their dealers), i.e. 120 maunds/acre. 
On the other hand, the mean paddy yields obtained by sample 
farmers were 36.4 maunds/acre for Basmati rice and 98.6 
maunds/acre for hybrid rice. 

 The yield extremes of basmati rice on sample farmers‟ fields were 
ranging from 32 to 40 maunds/acre with coefficient of variation as 
7.03%, whereas, yield extremes found for hybrid rice were ranging 
from 80 to 110 maunds/acre with coefficient of variation as 7.01%. 
Interesting the coefficient of variation in yields on farmers‟ fields was 
same for both rice types. 

 It was found that 78.8% farmers replaced coarse varieties and 
remaining 21.2% basmati varieties with hybrid rice. This implies that 
at the moment farmers have mainly replaced their course varieties 
with hybrid rice which indicates that majority of the farmers still love 
cultivating basmati varieties. It is also possible that they are also 
comparing the returns and high returns to hybrid rice may result in 
sacrificing basmati area in favor of hybrid rice. 

 Our results shows that per acre production cost of Basmati rice is 
Rs.37404 and gross revenues as Rs.44768 resulting in 
Rs.19742/acre as gross margins (excluding land rent). On the other 
hand, the cost of production of hybrid rice accounts Rs.43503/acre 
(i.e. Rs. 6099/acre higher than basmati rice attributed to purchased 
seed costs and higher fertilizer dozes applied) and gross revenues as 
Rs.78558/acre (i.e. 33790/acre higher than basmati rice). The 
marginal rate of returns to investment in additional costs and incomes 
received by shifting to hybrid costs were Rs.5.54 per rupee invested -
-- seems highly attractive on farmers‟ end. 

 Based on above findings, (i.e. high returns and same coefficient of 
yield variations) it can be concluded that these highly attractive 
returns may induce rapid adoption of hybrid rice varieties in the 
Basmati belt of Pakistan, which eventually shall damage to our 
Basmati rice exports. Under these circumstance, it is recommended 
to: i) closely monitor the diffusion of hybrid rice varieties in the main 
basmati growing belts and other non-conventional rice belts of 
Punjab province; ii) closely monitoring the management practices of 
hybrid rice vis-à-vis especially factors like turn-around time, crop 
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duration, differences in water requirements, insect and disease 
incidences, etc.  

 
Future thrusts: 

 Monitoring adoption of hybrid varieties of different crops as a 
regular exercise along with marginal returns to investment 
analyses. 

 
Factors Affecting Decline in Lentil Acreage in Punjab 
 
Lentil is one of the important pulses grown in Pakistan. Its area was 
around 106 thousand hectares in 1978-79 which is now declined to 22.8 
thousand acres in 2011-12. Punjab is main grower of this crop and its 
area was 88.4 thousand hectares in 1978-79 which is now shrunk to 
12.7 thousand hectares. Keeping in view this grave situation, the present 
study was designed to explore various factors resulting in leaving lentil 
cultivation by the farmers in lentil growing belts of Punjab. The data for 
this study were gathered from 60 lentil growers belonging to Gujar Khan 
tehsil of Rawalpindi district and Chakwal tehsil of Chakwal district --- the 
major lentil growing belts of Punjab province.  
 
Salient Findings: 

 The district level data for sample lentil growing districts shows a rapid 
decline in per hectare yields. For instance, lentil yield in Rawalpindi 
district fell from 647 kg/ha in 2004-05 to 306 kg/ha in 2008-09; 
similarly in Chakwal district its yields fell from 608 kg/ha to 325 kg/ha 
--- indicating an almost 50% yield loss in just 5 years. 

 On sample farms, still small farmers were allocating relatively more 
area (i.e. 12.86%) to lentil than medium (5.44%) and large sized 
(3.90%) farmers. The prime underlying consideration might be 
domestic food security in pulses. 

 Average lentil yield/ha on sample farms was 10.28 maunds/ha with 
coefficient of variation as 39.7%. Across farm sizes, lentil yields on 
small, medium and large sized farms were 10.78, 8.59 and 13.14 
maunds/ha, respectively. The coefficient of variation in lentil yield on 
small, medium and large farmers were estimated as 40.7%, 35.6% 
and 30.3% respectively indicating that small farmers are facing more 
productivity variations risk than their counterparts. Leaving lentil 
farming will affect their protein availability. 

 Quite large proportion of farmers (60%) reported they replaced lentil 
area with wheat crop as wheat is relatively easy to cultivate, less 
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problems faced at harvesting time and return to wheat cultivation are 
relatively higher than the lentils.  

 Masoor-93 was the only dominant variety present on sample farmers‟ 
fields. On the other hand, newly released varieties from Ayub 
Agriculture Research Institute Faisalabad and Barani Agriculture 
Research Institute, present in the study area has released varieties 
like Masoor 2009 and Chakwal Masoor having yield potentials of 
more than 950 kg/ha. Unfortunately, none of the farmer has reported 
having these varieties at their farm, which clearly indicate the lack of 
serious and sincere technology transfer program for pulses in the 
area. 

 Main factors responsible for decline in lentil acreage included price 
fluctuations, low returns compared to competing crops, high labor 
costs at harvesting, gradual decline in lentil yields and high weeds 
infestations of lentil fields. 

 Other causes, though not reported by the farmers categorically 
include non-availability of improved better yielding lentil varieties 
when compared with crops like wheat, sorghum, millet and 
groundnut. Therefore, there is a strong need of launching technology 
transfer efforts for pulses in rainfed and other areas where pulses are 
grown or used to be grown. 

 
Future Thrusts: 

 Studies on factors affecting allocating areas under different rabi and 
kharif crops vulnerable to disappearing in the country 

 
Maize Farming: Outlook and Investment Opportunities in Pakistan -
-- Part of MAIZE CRP Regional Project for Asia 
 
Maize is used in more ways than any other cereal, i.e. for direct human 
consumption, as feed grain, as fodder crop and for hundreds of industrial 
purposes. Its grains, stalks, leaves, cobs, tassels and silk --- all have 
commercial value in some settings. Currently, it contributes by 2.2% in 
total agriculture value added and 0.5% of national GDP (Government of 
Pakistan, 2013). The area under this crop is on an almost regular rise in 
the country since 1970-71, however, the pace of its area expansion has 
been relatively faster in 2000s. In 1970-71 this crop was planted at only 
640 thousand hectares, which is now increased to 1087 thousand 
hectares in 2012-13. This has transformed Pakistan from net-importer of 
maize to its net-exporter from 2009. Punjab and Khyber Pakhtunkhwa 
are its major producing provinces as almost 99% of maize production is 
concentrated in these two geographic clusters. The current study is one 
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of the outcomes of the MAIZE CGIAR Research Program Initiatives 
2012 under the MAIZE Strategic Initiative I. Socioeconomics and 
Policies for Maize Futures. The purpose of this study is to document the 
maize situation and outlook and investment opportunities for major 
maize producing/consuming countries in collaboration with national 
partners from China, India, Pakistan, Bangladesh and Indonesia and 
CGIAR partners from CIMMYT. Keeping in view the importance and 
requirements as per TORs a comprehensive maize sector study is being 
compiled which will be part of the regional report.   
 
Salient Findings: 

 Maize accounts for 4.8% of the total cropped area and for more than 
10% of all agricultural production and 15% of agricultural employment 
in the country. 

 The instability index (measured using Cuddy Della Valle Index (CDI)) 
for 2000s shows that its area and production have higher variability 
(i.e. more than 20%) than yield in KPK while medium instability 
(between 10-20%) for production and yield in Punjab. 

 In irrigated belts of Punjab, maize is grown as spring and autumn 
crops. Hybrid maize is mainly grown in both crop seasons, whereas 
in rainfed areas conventionally bred high yielding varieties are grown. 
In Khyber Pakhtunkhwa, the cultivation of hybrid varieties is rapidly 
getting popularity, but is concentrated on commercial maize growing 
irrigated farms. Whereas is rained regions, like Punjab conventionally 
bred improved varieties are grown. It implies that maize cultivation in 
irrigated ecologies is now shifted to hybrid varieties while rainfed 
belts are primarily relying on conventional improved varieties. 
However, the rate of seed replacement in rainfed belts is very slow.  

 In Punjab, spring planted hybrid maize yielded highest average yield 
of 83 maunds/acre whereas average yield of autumn crop was 
estimated at 68 maunds/acre. In Khyber Pakhtunkhwa, average yield 
hybrid maize was 38 maunds/acre and only 31 maunds/acre from 
conventional varieties. The prime reason of lower hybrid maize yield 
in Khyber Pakhtunkwha is seed adulteration as the crop output of 
hybrid maize is sold as seed by many seed dealers in Khyber 
Pakhtunkhwa.   

 The sale of roasted green maize cobs for consumption purposes has 
been well developed as a specialized business in all the major 
markets of the country like other fruits and vegetables. 

 Keeping in view the food product market, demand of maize products 
for allied industries (textile and poultry) along with increasing maize 
and maize product the prospects of development of maize sub-sector 
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are luminous. As the market integration analysis and inter market 
price trends indicated that marketing system of the maize crop is 
efficient and price signals are well communicated. 

 The export potential of maize is also very high. The results of policy 
analysis show that farmers are getting lower prices than import and 
export parity prices implying that farmers are implicitly taxed. 

 The maize crop outlook for 2020 shows that Pakistan shall be able to 
produce about 7660 thousand tons of maize by 2020. 

 It is recommended to further promote maize cultivation in the country 
as it can contribute in diversifying agricultural exports band of the 
country as well as for availing its food security supplementing role. 
For this purpose, the marketing of fake hybrid seeds of maize, 
especially in Khyber Pakhtunkhwa should be checked immediately.   

 
Future Thrusts: 

 Comprehensive investment appraisal analysis studies on 
investment in the hybrid seed, wet milling, feed, making maize 
silage, marketing of green cobs and different value chains 
linkages with comparative advantages across agro-ecosystems 
and markets.  

 Ex-ante impact assessment of dual purpose maize and 
implications of changing maize use in Pakistan. 

 
Impact Assessment of Farmers Field School Based IPM Approach 
in Different Production Zones of Pakistan 
 
An analysis of pesticide policies through the UNDP-FAO Policy Reform 
Project paved the way for the establishment of a National IPM Program 
and provided instruments to scale up farmer-led IPM through joint 
international and national efforts on various fronts. EU-funded cotton-
IPM project developed capacity of the provincial extensions and farmers 
as facilitators to work for imparting improved cotton crop management 
knowledge and skill among the farming communities. The FFS-led 
approach moved from project to program and entering into movement 
state. Many new concepts were also validated in the FFS 
implementation processes that include family IPM, children Ecology 
Clubs, Agriculture Service Centers, Machinery Pools, Vocational 
Centers, Women Risk Reduction, Seed Producer Associations etc. 
Experimentation of FFS-beyond IPM attracted the attention of public 
sector extension, development organizations, Rural Support Program 
and international donors to implement FFS-based IPM approach at a 
larger scale in different agro-ecologies. Impact assessment of FFS-
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approach in scaling up phases is needed: (i) to analyze the quality of 
FFS-methods used by different FFS practitioners; (ii) to assess the 
economic implication of the sustainable use of FFS knowledge and skills 
and; (iii) to document extension of FFS-based approached used beyond 
IPM. This study was conducted in two major ecologies covering cotton 
wheat enterprises from Punjab and Sindh provinces in order to 
determine changes in farmers knowledge and skills, quantify the poverty 
profiles, cost effectiveness and quality aspects of farm production and 
environmental and health gains from FFS-led approaches. In this context 
a survey was conducted where 382 farmers were interviewed from both 
provinces. The sample was divided in three categories, i.e.  i) FFS 
trained farmers; ii) FFS non-trained farmers from the same village; and, 
iii) farmers from the distance village.  
 
Salient Findings: 

 It was evident from the empirical data that a large majority of the FFS 
trained farmers were doing knowledge based decision making in 
Punjab whereas in Sindh, majority of the farmers were using their 
traditional or locally shared knowledge for crop management.  

 Conventionally, farmers apply about 9 to 10 pesticide sprays but due 
to FFS intervention pesticide use was drastically reduced up to 5 
sprays in both Sindh and Punjab. 

 The FFS trained farmers knowledge about bio-pesticides was 
significantly higher (75.8% in Punjab and 53.4% in Sindh) than the 
Non-participating farmers of both provinces. 

 About 48% of the FFS trained farmers have better knowledge about 
compost preparation as compared to only 34% untrained and 33% of 
control farmers. 

 Majority of the FFS trained farmers (66.7% from Sindh and 78.2% 
from Punjab) were well aware about the benefits of seed germination 
test as against untrained farmers (20% from Sindh and 60% from 
Punjab). 

 A large number of FFS farmers (73.3%) were well aware about the 
benefits of green manuring as compared to 54.1% untrained and 
47.5% of control farmers. 

 About 74.3% of FFS trained farmers were well aware of and had 
knowledge about the benefits of plant products of Neem, Aak, Thors, 
as against only 28.3% untrained farmers and 39.3% control farmers. 
Some of the FFS farmers also applied bio-pesticides of these plants 
and they endorsed its effectiveness. However, these farmers 
reported that non-availability of sufficient biomass of these plants 
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hinder them in preparing the required quantity of bio-pesticides from 
these plants. Moreover, bio-pesticides of these plants are also not 
available in the market.  

 The FFS-farmers found obtained, on average, 6 maunds/acre higher 
yield than the control groups. This yield advantage is attributed to 
knowledge gained through FFS meeting and knowledge sharing with 
co-farmers in these meetings reflected in terms of timely application 
of crucial inputs like fertilizer use, pesticide application at thresholds 
levels and judicious use of irrigation water. 

 Economic analysis of cotton production on FFS-farms vis-à-vis other 
farm categories shows that per acre cost of production at on FFS-
farms, non-FFS farms within the village and control groups were 
Rs.44342, Rs.52051 and Rs.48211, respectively. Net income per 
acre on FFS-farms, non-FFS farms within the village and control 
groups were Rs.33064, Rs.18541 and Rs.15269 per acre 
respectively. This implies that farmers‟ attachment with FFS has 
significantly contributed in increasing their net returns from cotton 
production. On the other hand, relatively higher income of non-FFS 
village farmers and control group shows that though the non-FFS 
farmers formally joined FFS schools, but their crop management 
knowledge has been improved through demonstration effects 
compared to the farmers of neighboring villages where such program 
is not operational.     

 On the other hand, it was found that the standard FFS procedures 
and crop management curricula were not strictly followed/observed 
by the trainers.  

 It can be concluded that FFS has contributed in net-income of the 
farmers by increasing crop productivity as well cost saving through 
better crop management practices. It is suggested that training 
curricula are regularly updated and training procedures are 
standardized based on cognitive abilities of the farmers‟ attributes 
and their resource endowments. 

 
Future Thrust: 

 Up scaling of FFS approach; Certification of Trainers; Registration of 
FFS communities at Local level; Institutionalization of FFS approach. 

 
Economics of Meat Production in Sindh Province of Pakistan 
 
There is a dire need of generating empirical information about cost of 
production of milk and meat under different ecologies of the country. The 
study was conducted using primary data gathered from rural areas of all 
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the ecological strata of Sindh, i.e. Rice-Wheat, Cotton-Wheat, Mix 
Cropping, Mountain, Coastal, and Deserts areas of Sindh. Since animals 
buying and selling is most carried on medium to large sized livestock 
farms, therefore, this study was confined to these livestock farming 
categories. The livestock farmers were divided into categories like small 
specialized farms, rural subsistence farms and sacrificial animal raising 
farms. 
 
Salient Findings: 

 The average herd size on sample farms was 67.78 animal heads. 
Across farming categories, the average herd size on specialized 
farms as 80.04 animals, sacrificial animal raising farms as 66.34 
animals and rural subsistence farms as 63.31 animals. 

 The sample livestock farmers found using different feeding materials 
like oilseed cake, chocker, wheat grain, rice straw, rice polish, wheat 
straw, different types of green fodder and guarseed straw. Among 
these feed item green fodder, wheat straw, oilseed cake and choker 
remained dominant throughout the year whereas small quantities of 
rice straw, wheat grain, Guar straw, rice polish and sorghum/millet 
stalk were also fed to milking and meat purpose buffalo and cows. In 
desert ecologies, grazing is dominant practice, whereas some 
concentrates are fed to the milk and meat purpose animals during 
stall feeding whereas only straws and green leaves are fed to other 
animals. 

 Average carcass weight of meat purpose cattle, buffalo, sheep and 
goats were estimated at 179, 168, 21.5 and 24 kg per animal, with 
the respective live animal prices as Rs.41616, Rs.46870, Rs.7447 
and Rs.9519 per animal, making their respective meats prices as 
Rs.232, Rs.279, Rs.346 and Rs.393 per kilogram. The retail prices of 
beef and mutton in the study area were Rs.280 and Rs.450 per kg, 
respectively. 

 The results show that butchers are getting a profit margin of Rs.48/kg 
on cow meat, unexpectedly no profit margin on buffalo meat, 
Rs.104/kg on sheep meat and Rs.57/kg on goat meat. 

 The average weight of live animals sold from small specialized farms 
was relatively higher than rural subsistence and sacrificial animals 
raising farm. Interestingly the average live weight of animals sold 
from sacrificial animals raising farms was on lower side for all animal 
types, whereas the average prices received by sacrificial animals 
raising farms were relatively higher for sheep and goats, and for 
cows and buffaloes, they received prices in between the small 
specialized farms and rural subsistence farms. 
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 It can be concluded that sacrificial animals raising farms are perhaps 
obtaining relatively higher profits from raising meat purpose animals 
than other farm categories. Perhaps they are more aware of the 
animal specifications demanded by the butchers and the general 
consumers at Eid-ul-Azha.    

 
Analyzing and Reforming Farm Advisory Services Centers in 
Khyber Pakhtunkhwa: Empowering to Combat Upfront Transfer 
Technology and Innovation Needs of the Targeted Farming 
Community 
 
The public-private partnership oriented agricultural extension programs 
are formally called Farm Services Centers (FSCs), launched by the 
government of Khyber Pakhtunkhwa, as an approach to increase access 
of the farmers to the latest agricultural information, quality inputs, 
available technologies, market facilitation and forum for exchange of 
experiences. In compliance of provincial agriculture policy announced in 
2005, the provincial government established model FSCs in each district 
of Khyber Pakhtunkhwa and the representatives of allied sectors of the 
Agriculture Department were deputed at one place to provide all services 
at one place. The evaluation of FSCs was carried out in four agro-
ecological zones by selecting one district from each zone, i.e. Swat from 
Northern Dry Mountainous zone, Abbotabad from Eastern Wet 
Mountainous zone, Mardan from Central Valley Plains and D.I. Khan 
from Piedmont Plains. The prime objectives of the study were to 
examine the impact of FSCs on Khyber Pakhtunkhwa agriculture and to 
suggest reforms/improvements in working design of FSCs working in the 
province for the policy makers of the province, researchers, 
extensionists and other stakeholders for achieving sustainability in the 
working of FSCs in Khyber Pakhtunkhwa. The data for this study was 
gathered through multiple visits from 480 farmers with 50:50 ratio of 
FSC-member and FSC-non member farmers. The FSC-members were 
randomly picked using the contact farmers‟ list from FSC offices in 
sample districts. 
 
Salient Findings: 

 The FSC center is composed of agriculture extension department, 
livestock department, president of member farmers‟ community, 
water management department and inspector cooperative 
department. The department of agriculture extension contains subject 
matter specialists. In this way a full fledge team of experts is 
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available at the center, so that farmer should not face any difficulty in 
finding solution to their farming problems. 

 The farming strategy is designed and communicated to the member-
farmers in monthly meetings where all experts provide latest 
information on crop and livestock management practices to the 
farmers. In addition some inputs are also provided to the resource 
poor farmers on credit basis. 

 It found that FSC member farmers obtained relatively higher yield of 
major crops like wheat as 25.21, maize as 19.67, rice as 39.05 and 
sugarcane as 574.6 maunds/acre compared to corresponding yields 
on non-FSC farms as 23.81, 17.72, 26.43 and 555.77 maunds/acre, 
respectively. 

 Similarly, the FSC members on average obtained higher milk yield in 
case of cows 6.98 liters/day, buffaloes 7.98 liters/day compared to 
milk yields on non-FSC farms as 5.28 for cows and 7.51 liters/day 
buffaloes. 

 More than half (55%) of the sample respondents (stakeholders) were 
satisfied at various levels of satisfaction, whereas 44.80% of the 
respondents mentioned that they were not satisfied from the farm 
services centers membership. 

 Most (65.50%) of the sample respondents reported that they did not 
received any training regarding model FSCs, while 34.50% of the 
sample respondents mentioned that they received training. 

 A number of shortcomings were also noticed at the FSC centers in 
the study area. For instance, the soil laboratories are not functioning 
due to non availability of soil chemists and lack of lab equipments. 
Non-availability of agriculture machinery, artificial insemination and 
livestock medicine facilities, short of funds, lack of inputs, timely 
availability of inputs, lack of technical staff, lack of coordination 
among the stakeholders, no market facilitation and no registration of 
the model FSCs were the major problems identified by the 
respondents in model FSCs in the study area. 

 It is recommended that the allied departments of agriculture should 
be deputed their technical representatives on permanent basis as 
many of the experts are borrowed on need basis from research, 
teaching and extension department. The funds and machinery 
constraints    

 
Future Thrust: 
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 There is need to detail examine the replication potentials of 
implementation gaps as well as success stories for other provinces of 
the country  

 
Community Role in Production and Marketing of Chilgoza Natural 
Forests 
 
There are more than 100 species of Chilghoza pine nuts, of which more 
than 20 of them are known to be used for food consumption. Chilghoza 
(Pinusgerardianana) is found in the large patches of Takht-e-Sulaiman, 
Shin Garh and Gustoe mountains in Zhob and Sherani Districts in 
Northern Balochistan. Its natural forests in Takht-e-Sulaiman and Shin 
Ghahr, account around 26 thousand acres (or more than 10000 
hectares), produces 100 tons of Chilghoza nuts every year and is a 
source of livelihood around 5,000 inhabitants (Saeed M & C.A. Thans, 
2006). Chilgoza Pine is well known for its edible seeds, rich in 
carbohydrates and proteins. The seeds are locally collected and 
marketed as "Chilgoza" by local communities and is one of the most 
important cash crops of tribal people residing in the village tribal areas in 
Zhob and Sherani district. Because of an expensive dry fruit, export of 
Chilgoza nuts to Middle East and European countries is a source of 
valuable foreign exchange earnings for the country. Poor natural 
regeneration and insect attacks have been slowly but inexorably pushing 
this species towards extinction.Therefore a case study was carried out in 
Zhob and Shirani Districts to document how an important dry fruit like 
Chilgoza is de-forestation is going on in the area, affecting income of 
local communities which could be replenished again as cottage industry.  
 
Salient Findings: 

 The Chilgoza forests are not under the Forest Department, Balochistan 
and are fully controlled by the beneficiary communities. 

 More than 5000 families reported direct beneficiaries and individual 
household gets an annual income of more than Rs.35 thousands 
income from Chilgoza harvesting. 

 Average yield reported by the beneficiary farmers was 17.55 kg/tree 
and it ranges from 5 to 38 kg indicating large variations in the 
Chilghoza yield per tree. The prime underlying reason is just 
confining the interests of the local communities to Chilghoza 
harvesting rather than following proper orchard management 
practices. 

 Poor natural regeneration, reported destruction by wild animals/ insect 
attack pushing slowly this specie towards extinction. 

http://www.citizendia.org/Carbohydrate
http://www.citizendia.org/Protein
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 Majority of respondent households in the area were not familiar about 
different Chilghoza varieties and their commercial importance. 
Varietal identification is an important factor for its further propagation 
on the basis of good characteristics i.e., yield, oil content, size of fruit, 
market preference etc. 

 During 2010, the market rate of Chilgoza was Rs 2,400 per kg in 
Quetta as compared to Rs 1,200 per kg in 2011. The market price 
depends on export to China and Middle East countries. 

 It is suggested that local communities should be mobilized for adopting 
improved Chilghoza tree management practices through realizing them 
that early adoption of such management practices shall directly 
contribute in increasing their income from Chilghoza harvest and 
marketing. 

 There is also a need to characterize different Chilghoza varieties 
available in the study area as well at other places in Balochistan 
province so that further spread of Chilghoza forests is made possible 
through training various nurserymen in the private sector under public-
private partnership model. 

 It is also suggested that Arid Zone Research Centre and Forest 
Department, Government of Balochistan should take lead for varietal 
selection in propagation of Chilgoza Natural Forest. 

 
Future Thrusts: 

 Community mobilization strategies and public-private partnership 
option in spreading Cholghoza orchards in Balochistan.  

 
Food Consumption Patterns and Demand Analysis in AJK 
 
Consumer behavior has been regarded as the behavior that consumers 
display in searching for, purchasing and evaluating products, services 
and ideas which they expect will satisfy their needs. Studying consumer 
behavior examines how individual makes decision to spend their money, 
time and effort on consumption related goods. Moreover, for a wide 
range of development policy issues, it is important to understand how 
the individual consumer or household responds to various socio-
economic changes. Consumer behavior research is also important to 
market strategy, because, knowledge about factors influencing 
consumer buying behavior can help increasing market share. If 
marketing agencies understand the attributes which influence consumer 
to pay, it becomes much easier for them to develop new products having 
desired attributes and also can predict how consumers will react to new 
products, price change and promotional activities. The prime objective of 
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the study in hand is to document the information on food consumption 
patterns for AJK as such information is currently not available. 
 
 
 
Salient Findings: 

 Services were the major source of income of the sampled 
households, followed by foreign remittances and business. 
Agriculture was ranked as fourth important source of income in the 
study area. 

 Sample households‟ food basket was classified into nine groups as 
wheat, rice, pulses, fruits, vegetables, milk and milk products, meats, 
tea and fats with their respective own price elasticities as -0.231, -
0.543, -0.761, -0.538, -0.392, -0.681, -0.773, -0.912 and -0.714. 
These elasticity estimates shows that wheat is prime cereal 
commodity for respondent households.  

 The expenditure (income) elasticities of majority of these food groups 
were less than unity, except meats and fruits. Meats and fruits were 
more income-elastic for low income groups than middle and high-
income groups. 

 On overall basis rice had the major share among all food groups, 
followed by milk and cooking oil while tea had the least share in all 
food groups of the sampled households. 

 This study alerts that the rising food prices may retard the trend of 
diversification and consumers would return to cereal-dominated diet 
that would result in under-nourishment. Therefore, the state organ 
should launch projects that would raise the income level of poor 
people and should provide necessary food items to the poor families 
at cheaper rates. 

 
 
Future Thrust: 

 The study needs to be extended to include nutritional deficiency 
analysis in future. 

 
Impact of Subsidy on Electric Tubewells on Agriculture Sector in 
Upland Balochistan 
 
Balochistan economy is primarily agricultural, where livestock farming is 
a dominant activity spread over the entire province. In March 1997, the 
then Prime Minister Mr. Muhammad Nawaz Sharif had announced 
subsidy on agricultural tubewells in Balochistan. A fixed rate of 
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Rs.4000/month was charged by the government and remaining charges 
are covered under subsidy jointly shared by the federal government, 
PEPCO and the provincial government equally. Later on government 
decided that the tubewell subsidy be shared 40% by the centre and 30% 
each by provincial government and PEPCO. The main objective behind 
the subsidy was to improve living standard of the farmers. At present 
there are 24,305 tubewells are being operated on electricity in the 
private sector beside almost 12 thousand tubewells on diesel. This study 
was initiated to know the rationale of power tariff subsidy on farmers‟ 
income in lieu of public expenses. Balochistan consist of many valleys, 
so water table variation was found high. However, the team successfully 
collected data on fluctuation of water level in various locations in 
Balochistan. The fluctuation recorded about 19 locations from 1987 to 
March 2011 illustrated 0.12 to 6.5 feet decline in ground water table in 
18 points whereas increase in one location. The major decline in ground 
water table recorded in various locations was in severe drought period.  
 
Salient Findings: 

 Subsidy on power tariff not only failed to increase farmers‟ income 
but also put the farmers in trouble of digging more wells to meet the 
water requirement for existing crop/orchard. 

 Majority of the farmers were found ignorant about tariff subsidy and 
its share holders. 

 Electricity load shedding smashed out anticipated benefits attached 
to tariff subsidy. 

 Groundwater table was found falling down in the area. 

 Fixation of Piezo-meter with tubewells would bring instant ground 
water fluctuation data for future planning of groundwater 
development projects. 

 Further ground water analysis should be pooled with rainfall data of 
the respected area to make solid conclusions. 

 
Future Thrusts: 

 Effect of ground water on productivity of various field and horticultural 
crops in Balochsitan. 

 
Planning and Development - Five Year Business Plan (2013-18) 
 
The Board of Governors (BOG) of PARC in November 2011 emphasized 
the need to restructure PARC in view of the 18th Amendment; prepare a 
medium-term (2013-2018) national agricultural research strategy in-line 
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with the needs for rapid and sustained agricultural sector development; 
and establish a new organizational structures and processes which 
would help refocus PARC on its mandate. On the directions of the BOG 
an independent third-party evaluation (ITPE) was conducted with the 
help of prominent international experts to, inter alia, provide guidance on 
how to define a prioritized medium-term research program that is 
relevant to the needs of the country; identify agricultural research areas 
that could be taken over by the NGO/private sector for wider replication; 
devise a decentralized management structure for PARC that will help in 
improving the performance. The ITPE report made recommendations on 
the whole NARS which includes PARC, federal and provincial level 
research organizations, extension services, universities, private sector, 
farmers associations and NGOs.   
 
The Five Year Business Plan of PARC for the whole of NARS has been 
conceived on the guiding principles of the ITPE recommendations as 
well as the recommendations of an internal review of PARC conducted 
by renowned national experts. A consultative process was also 
conducted with more than 170 respondents covering all the stake 
holders of NARS. The Business Plan document comprises a Reform 
Action Plan for PARC to implement the recommendations of the ITPE; a 
Plan to Improve the Enabling Environment for the National Research 
System; and Indicative Work plan for Upstream and Strategic Research 
for the national research system as a whole that in line with the needs of 
the country. Its estimated cost has been worked out to be Rs.24.00 
billions. 
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vii. Livestock and Dairy Development Board (LDDB) 
 
Livestock and Dairy Development Board was established with the 
approval of Prime Minister in 2005, was established as company under 
Section 42 of the Company Ordinance 1984 as not for profit with 
Security Exchange Commission of Pakistan (SECP) in 2005. Initially 
LDDB was attached with MINFAL. Thereafter LDDB as transferred to 
M/o L&DD, due to devolution of M/o L&DD, LDDB was placed with 
Cabinet Division and then with M/o NFS&R vide Cabinet Division 
Notification No.F.4/14/2011-Min date 26th October, 2011. Board of 
Directors: 15, Private sector; 9, Public sector; 6 and have General Body 
Members 45, (Representing all sub-sectors, all provinces and all 
regions). The functions of Livestock and Dairy Development Board 
(LDDB) are as under: 
 

a. Plan, promote facilitate and coordinate the accelerated 
development, investments in the dairy meat, poultry and allied 
livestock sectors. 

b. To promote and facilitate producer-owned & controlled 
organizations. 

c. To undertake capacity building of all entrepreneurs/ 
stakeholders. 

d. To facilitate, promote and support the development and 
dissemination of improved technologies (like embryo transfer 
technology etc) for the livestock sector. 

e. To act as a technical forum for all over development and 
production of Livestock sector. 

f. To provide expertise for enhancing the production of poultry, 
milk and meat through introduction of artificial insemination 
according to international standards. 

g. Regulate growth of animals in the country. 
 
Progress: 
 
a. Submission of Concept Paper/PC-I 
 

 Submission of PC-I titled “Production of Red Meat for Food 
Security through Public-Private Partnership in ICT, AJK, Gilgit 
Baltistan and FATA” to Ministry of National Food Security & 
Research. 
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 Establishment of Feedlot Fattening Farms for Production of 
Quality Meat in Gilgit Baltistan to Ministry of National Food 
Security and Research. 

 Submission of Concept paper to donor Agency “USAID” 
regarding the Establishment Sustainable Dairy Cooperative 
System. 

 
b. Approval of Policy & Execution of Project: 
 

 The LDDB got approval of Livestock Development Policy and 
executed the under-mentioned development projects very 
successfully. 

 

 Livestock Production and Development for Meat Production 
(PSDP) 

 Milk Collection/Processing and Dairy Development Program 
(PSDP) 

 Improving Reproductive Efficiency of Cattle and Buffaloes in 
Smallholders Production System (PSDP) 

 Development of Strategy and Implementation Pla for the 
Progressive control of Foot and mouth Diseases (PSDP) 

 Improving Dairy Production in Pakistan through Improved 
Extension Services (Australian Funded) 
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viii. FISHERIES DEVELOPMENT BOARD (FDB) 
 
Fisheries Development Board (FDB) is set up to provide and maintain a 
platform for enhancing and promoting fisheries sector in Pakistan, where 
the participants, professional and intermediaries may discuss issues of 
common interest, identify new solutions that enhance the efficiency of 
that sector, initiate development programs, promote regional and global 
integration and to undertake activities in Pakistan and / or abroad for any 
or all of the purposes for which the FDB has been established and in 
pursuance of its objects, which are: 
 

1. To plan, promote facilitate and coordinate with private sector for 
accelerated development and investment in the fisheries sector. 

2. To promote and facilitate measures to improve the marketing of 
and also to promote and facilitate producer-owned and controlled 
organizations for fish, shrimps and marine food products within 
Pakistan and the export thereof, without indulging in such 
business. 

3. To promote, facilitate and support the development and 
dissemination of appropriate aquaculture technologies for 
smallholders in Pakistan, and to undertake capacity building of all 
stakeholders in the fisheries sector. 

4. To promote and facilitate methods for improved aquaculture in 
order to ensure and enhance human nutrition through the 
promotion of locally produced fish and shrimps products. 

5. T promote aquaculture in Pakistan as primary vehicle for poverty 
alleviation amongst small and land-less farmers with special 
emphasis on the empowerment of women and in doing so: 
a. Identity livelihood opportunities and thereby increase income 

levels through aquaculture activities, and 
b. Development a support system for those engaged in 

aquaculture production, particularly small scale farmers in 
rural areas. 

6. To provide scholarships to students and professional trainees, 
including but not limited to the supply of books, stipends, medals, 
prizes, grants, awards, educational career support, educational 
loans and other incentives for purposes of the advancement of 
knowledge, education and literacy both within and outside 
Pakistan. 

7. To provide a platform for research and development relating to 
objects of the company and in this regard. 
a. Make available key knowledge tools such as. 
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i. A well-equipped library 
ii. Database and electronic connectivity; and 
iii. Website for research publications and interaction. 

b. Undertake steps for promotion of research such as: 
i. Define and support research 
ii. Encourage members to conduct research; and 
iii. Participate in regional and international research 

initiatives 
c. Undertake any activity for development such as: 

i. Arrange funding for supporting research; and 
ii. Organize and set of a think tank related to the objects 

of the company 
d. Provide in forum for participation for all concerned and to; 

i. Solicit view vis-à-vis the objects of the company; and 
ii. Enable discussion/ dialogue for promoting quality 

research; and 
 
B. Achievements During the Year 2012-13 
 

1. Field trails on Tilapia for demonstration 
2. Commercial fish feed 
3. Promotion of high value fish species 
4. Promotion of Cage Fish Farming 

 
C. Required Interventions for the Development of Sector 
 

a. Sector study and resource assessment 
b. Technological support for sustainable harvesting of untapped 

marine resources 
c. Capacity building & training in modern techniques of fish 

handling & processing and marketing. 
d. Up-gradation facilities at Karachi,  Korangi and Pasni fish 

harbors with strengthen regulation of its operation. 
e. Up-gradation of fishing fleet including insulated fish holds. 
f. Revival of mangroves/ fish breeding grounds 
g. Program for Sea ranching 
h. Stocking of fresh water bodies. 
i. Technical assistance to private sector for coastal aquaculture, 

shrimp & prawn hatcheries. 
j. Improved technology of fish feeding/ health, shrimp hatcheries 

model farms cage farming, model markets. 
k. Direct export of fish from Balochistan 
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PUBLIC SECTOR DEVELOPMENT PROJECTS (PSDP) 
 

Special Programme for Strengthening SPS Facilities and Quality 
Inspection Services in Compliance With WTO – Establishment of 
National Animal and Plant Health Inspection Service (NAPHIS) 

 
The NAPHIS is basically an umbrella project but a reform programme 
leading to establishment of an integrated Food Safety/Sanitary & 
Phytosanitary (SPS) Management System through setting up a National 
Food Safety and Animal and Plant Health Regulatory Authority – as an end 
project output. Its physical scope includes: provision of additional lab staff, 
equipment,   staff training/SPS awareness programmes, civil works etc for 
capacity building of the 7 Agricultural Line Departments/Labs, involved in 
SPS control measures (inspection, testings and quality certification): 
  

i. Department of Plant Protection (DPP); 
ii. Grain Quality Testing Laboratory (GQTL); 
iii. Federal Seed Certification & Registration Department (FSC & RD); 
iv. National Veterinary Laboratory (NVL); 
v. Department of Agriculture & Livestock Products Marketing & 

Grading (DALPMG)- abolished after the 18th Constitutional 
Amendment , but    its grading functions have been transferred to 
M/NFS & R;  

vi. Animal Quarantine Department (AQD); and   
vii. Marine Fisheries Department (MFD) – (Now parked with the M/Ports 

& Shipping since the devolution of M/Food and Agriculture in June, 
2011 but need to be transferred to M/NFS & R). 

 
The project was approved by CDWP on August 17, 2006 for a period of 
3 years (2006-09) with cost estimate of Rs. 358.060 Million.  The actual 
work on the project   commenced from May, 2007 with a delay of 9 
months, primarily due to the late appointment of project staff and 
specialists for the project implementation unit i.e. NAPHIS. Later on, the 
Govt. ban on staff recruitment also caused delay in staff appointments 
which was lifted as late as in February, 2009. The project, therefore, 
could not progress as per PC-I schedule i.e due to the delayed staff 
appointments and also on account of paucity of funds – the two main 
implementation bottlenecks, but were beyond the control of project 
management.  

 
As the project was running behind PC-I schedule, it was   revised with 
the approval of CDWP at an enhanced cost of Rs. 415.000 Million on 
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30th April, 2009 and with 2 years extension in its completion schedule i.e. 
up to June, 2011. As the financial constraints persisted in the 
subsequent years, the project schedule has to be extended thrice:  firstly 
upto June, 2012, secondly up to June, 2013, and thirdly up to June, 
2014 but for the achievement of Project‟s aims and objectives.  Another 
major set-back which adversely affected the project‟s implementation 
pace  for about 2 years was the uncertainty, caused by the devolution 
process of Federal Ministries/Divisions/Departments under the 18th 
Constitutional  Amendment, which not only lead to the devolution of 
MINFA from June, 2011 – the original sponsoring Ministry but NAPHIS 
Project along with  its other component units was firstly transferred  to 
Ministry of Commerce (MoC) in July, 2011, and after one year, to 
M/NFS&R  from July 1, 2012, (excepting the MFD which was transferred 
to M/Ports & Shipping and is still parked there). 
  
However, the overall financial and physical progress of the   Project 
since inception up to   September 30, 2013 is 85.5 %, with cost 
utilization of Rs. 354.775 Million, against the approved PC-I cost of Rs. 
415.000 Million. The Project is at an advance stage of execution and is 
expected to complete by June, 2014. Had there been no implementation 
bottlenecks and paucity of funds/belated quarterly releases which were 
beyond the control of project management, the project would have 
reached fruition stage long before.    
  
In addition to its achievements as Project Implementation Unit – the 
NAPHIS as a “Think Tank”, has contributed a lot in addressing 
national/international food safety/SPS issues at the policy level SPS 
meetings, held with the Ministries/Divisions/Departments and donors, by 
providing technical/professional input. Its role has, therefore, been 
largely recognized both locally and internationally (FAO, UNIDO, CSF, 
USDA/APHIS (USA), EU etc). The donors have been positive to extend 
technical / financial support to NAPHIS for the strengthening of the food 
safety and SPS management system.  Some notable achievements are 
summarized below:  
 

i) For capacity building, it has provided   lab   technicians / 
scientists,  vehicles/ logistic support and state of the art lab 
equipment to the Project component units (department/labs), 
involved in SPS measures; 

 
ii) Two new lab buildings (15254 sqft) for Grain Quality Testing Labs 

(GQTL) - one each at Islamabad, and Karachi have been 
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constructed and are in use while the building for the Virus 
Secured lab of the National Veterinary Lab (NVL) (8000 sqft), 
Islamabad could not be constructed initially due to non-allocation 
of land by the PARC, and later on due to paucity of funds.   

 
iii) 4 labs – 2 each of GQTL (Islamabad and Karachi) and Marine 

Fisheries Department (MFD), Karachi have been accredited/re-
accredited internationally while the case for accreditation of NVL, 
and Federal Seed Certification and Research Department (FSC & 
RD) lab is under process with the Pakistan National Accreditation 
Council (PNAC); 

 
iv) NAPHIS has jointly organized 11 SPS awareness/consultative 

workshops in collaboration with UNIDO (6), WTO Unit, MINFA (1), 
FSC & RD (1), SAARC (1), USDA – Mango (1), and US CBEP 
Safety of veterinary labs (1); 

 
v) The NAPHIS has been designated as National Enquiry Point for 

SPS issues and Contact Point for Codex Alimentarius 
Commission;   

 
vi) On NAPHIS initiative, 4 Codex meetings have been approved for 

financial support through Codex Trust Fund.  
 

vii) Assisted MINFA and M/NFS&R in drafting/finalization of seven 
SPS MoUs/trade agreements with foreign countries (USA, 
(Mango export &NAPHIS/APHIS collaboration) Kazakhstan, 
Australia, Mauritius, Bosnia, Iran and India).   

 
viii) NAPHIS  has been instrumental in inspection and approval of 7 

slaughter houses in Karachi and Lahore, which are exporting 
mutton and beef to Middle Eastern countries according to World 
Animal Health Organization (OlE) standards,  

 
ix) Provided secretarial support for the Afghanistan-Pakistan-USA for 

Trilateral negotiations and Strategic Dialogues with USA.  
 

x) Instituted regular feedback system for EU Commission/exporters to 
check confiscation of export consignments of food items, through EU 
Commission‟s, e-Window facility. 
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xi) Because of its international recognition, the NAPHIS has 
attractedsufficient foreign technical assistance / aid which is much 
more than its   approved   PC-I   cost of Rs. 415.00 Million. In this 
context, the UNIDO has termed   this project as one of the best 
steps taken by the government to address SPS issues and has 
selected the NAPHIS - as an agency for technical support to 
enhance its capability in SPS management. This activity is being 
executed/financed under EU funded Trade Related Technical 
Assistance (TRTA-II) Programme since January, 2010 to June, 
2014. The EU has allocated to NAPHIS € 1.107 Million for 
strengthening of SPS Management System in the country under 
which services of an International SPS expert have been 
provided. Besides, the UNIDO/TRTA-II Programme has 
supported in acquiring international accreditation of the 4 
laboratories – 2 each of GQTL and MFD and also assisted in 
designing Post Graduate Diploma Courses in Food Safety and 
Controls in 3 Pakistani universities namely; University of Karachi, 
University of Vet Sciences, Lahore and Agriculture University, 
Faisalabad, starting in September 2012.  

 
xii) The United States Department of Agriculture has earmarked $ 

3.0 Million for APHIS/NAPHIS collaboration and has identified 
NAPHIS as an agency for monitoring and intertwining between 
APHIS (USDA) and NAPHIS. The USDA has also provided two 
APHIS experts in Animal and Plant Health, to support NAPHIS in 
its capacity building efforts and US$ 9.00 Million for National 
Veterinary Lab (NVL) for FMD Control Project (2011-13) – a 
project which is under execution through FAO – as an executing 
agency designated by USDA. Moreover, the USDA has 
committed $ 25-30 Million over five years (2011-15) on behalf of 
the Cooperative Biological Engagement Programme (CB EP) of 
US Department of Defence and Bio-security Engagement 
Programme to strengthen veterinary disease surveillance and 
labs capacity in Pakistan under US-Pakistan-Afghanistan 
Trilateral Food Security Working Group. In this context, a two 
days workshop was jointly organized at Islamabad by the NAPHIS 
and USDA on March 1 – 2, 2011. 

 
xiii) As a “Think Tank”, the NAPHIS has also prepared a number of 

analytical/technical reports on food safety/SPS issues and 
assisted in framing various MoUs on SPS issues.  
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The project component units/departments involved in the SPS 
Management have been strengthened as per PC-I scope. Besides, the 
NAPHIS   has drafted a Bill to set up a National Food Safety and SPS 
Regulatory Authority with its prime objective to establish an integrated 
Food Safety/ SPS Management System.  The Draft Bill has been 
submitted to the Cabinet for approval in principle since August 30, 2013 
and on its enactment, the Bill will provide necessary regulatory 
framework, ensuring safe food through an integrated SPS 
compliance/official control system, The Regulatory Authority is expected 
to be established by June, 2014, as per  PC-I objective of NAPHIS 
Project. 
 
The prime aim of the proposed regulatory authority is and shall be to 
efficaciously discharge the functions through an integrated SPS 
management and official controls system which at present are product 
based/departmentalized and being performed by the Federal 
Departments like Department of Plant Protection, Animal Quarantine 
Department and Marine Fisheries Department but without any 
coordination with the Federal/Provincial departments/agencies. Further, 
it may particularly be noted that the existing laws do not attend to the 
subject of food safety.  There is, thus, an imperative need, in view of 
Pakistan‟s international obligations under WTO agreements, such as 
“Agreement on the Application of Sanitary and Phytosanitary (SPS) 
Measures” and “Agreement on Technical Barriers to Trade (TBT)”, to 
establish the proposed regulatory authority on urgent basis. The 
Authority is, therefore,  meant to improve upon and make the existing 
system more effective through: (i) integration of dissipated/ 
departmentalized, and product based functions, (ii) removal of lacunae 
and weaknesses, (iii) strengthening of existing food safety / SPS 
management, and (iv.) better coordination with the Federal and  
Provincial government departments/agencies, including international 
food standards setting bodies/agencies.  
 
The WTO Member States have established / are establishing similar 
regulatory authorities. Pakistan cannot afford to lag behind, if it seeks to 
become competitive in agro-based international trade. While preparing 
the text of the draft Bill, the food safety / SPS management systems 
enforced in various countries have been objectively reviewed, with a 
view to harmonize our SPS management and official controls system 
with international trading partners. 
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Nevertheless, the National Food Safety, Animal and Plant Health 
Regulatory Authority when established will be a landmark achievement 
not only of the NAPHIS project – as an end output, but also of the 
present Government, as the ultimate aim of the Authority is to ensure 
“safe food for everyone” 
 
 
Project on Monitoring of Crops through Satellite Technology 
Phase-II   
 

This project total cost is Rs.165.739 million and its period was four 
years from 16th May 2009 to 30th June 2013 but has been extended for 
two years up to 30th June 2015 to complete the incomplete scope of 
work which could not be accomplished due to short supply of funds.  
The basic targets of Phase-II of the project are to further improve and 
reinforce the process of development of satellite based agriculture 
monitoring technology, its field testing and application on wider scale. 
 
SUPARCO, for the first time in Pakistan, was able to develop algorithm 
and models to monitor crops for estimation of area, yield and production, 
using satellite remote sensing and GIS technology. With these 
developments, Pakistan entered in the club of nations that have this 
technology. This system was offered to FAO of UN for technical audit. 
FAO appraised the system and have highly appreciated it as role model 
for developing countries.  

 
On the basis of the technology /techniques developed by SUAPRCO, 
the crop estimates on area, yield and production are regularly issued for 
6 crops viz. wheat, cotton, rice, sugarcane, maize and potato. These 
releases are made on 10-20th October for Kharif crops and 10-20th 
March for Rabi crops. This has revolutionized the crop monitoring and 
reporting system in Pakistan.  During F.Y. 2012-13, the Kharif crops 
estimates were issued on 17th October 2012 while those for Rabi Crop 
(Wheat) were issued on 29th March 2013. The procedures for estimation 
of area and yield / production are as follows: 
 
Kharif 2012-13 Estimates 
Following are the procedures followed for kahrif crops area and yield / 
production estimates. 
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Area Estimate 

Country wide satellite imagery of 2.5 to 10 m resolution was acquired in 
both panchromatic and multispectral modes during the period starting 
from mid May to end of September 2012 for estimating area under 
various Kharif Crops. It was ortho-rectified by using standard 
procedures. Ground truthing for a field based feedback was also carried 
out during July and August from 300 random segments of stratified area 
frame. Three hundred officials of provincial Crop Reporting Services 
worked in collaboration with SUPARCO personnel in this endeavor. The 
field information was analyzed, filtered and digitized. Satellite image data 
were processed and classified, using spectral signatures drawn from 
field data, in conjunction with Gaussian Maximum Likelihood Technique. 
The developed algorithms assisted in working out area sown under 
various crops from the satellite imagery using hi-tech software. 

 
Yield/Production Estimate 
For yield, the daily satellite vegetation indices data, covering entire 
country, during May to September 2012 was used. Other data sets used 
include daily sunshine / solar radiation and temperature min / max, etc.  
All these data were reorganized into decadal format. Spatial extractions 
for these parameters were made for crop growing areas / periods from 
the point data. In addition, monthly / district wise fertilizers and crop cut 
data were also used in the exercise. The crop masks and data matrices 
were developed for the variants of yield and production. A combination 
of different plant phenological (crop photosynthesis) stages from 
initiation to peak growth and at senescence stages were used to test 
crop response through correlation technique. The Principal Component 
Analysis (PCA) was carried out to identify other noticeable variables, 
contributing to crop yield. The significant variants were used to develop 
crop yield / production models. These models were utilized to extract 
crop yield and production statistics. 
 

Rabi (Wheat) 2012-13 Estimates 

The procedures for crop forecasting and estimation of wheat crop 
statistics are as follows:  
 
Area Estimate 

For area sown under wheat crop, countrywide satellite imagery of 2.5 to 
10 meter resolution was acquired in panchromatic and multispectral 
modes during January and February 2013. This imagery was ortho-
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rectified and printed on scale of 1: 8000. The crop seasons in Pakistan 
mainly start from Sindh and move upcountry. The ground truthing was 
therefore, initiated from Sindh, and followed by Punjab, KP and 
Balochistan. Officials of Provincial Crop Reporting Services (CRS) were 
involved in this endeavor. The field information was filtered and digitized. 
Satellite image data were processed and classified, using spectral 
signatures from training samples drawn from the field, in conjunction with 
Gaussian Maximum Likelihood Technique (GMLT), using hi-tech 
software. Algorithms developed, helped to work out area sown under 
wheat crop  

 
Yield/Production Estimate 
For yield and production, crop mask of Pakistan was developed from the 
high resolution, 2.5 meter satellite data, covering area under 
crops/vegetation. Subsequently, daily SPOT VGT satellite data were 
acquired for the crop mask areas, during October-March period of Rabi 
season 2012-13. Data used include daily sunshine / solar radiation, 
temperature min/max and rainfall etc. All these data were reorganized 
into decadal. Spatial / Isobar extractions for the above parameters were 
made for crop growing areas / periods from the point data. In addition, 
monthly/district wise fertilizers and wheat crop cut data were also used in 
the exercise. The crop mask and data matrices were developed for the 
variants of yield and production.  
 
A combination of different crop phenological (photosynthetic) stages 
from initiation of growth to peak development and beyond to senescence 
stages were used to investigate crop response, through the Principal 
Component Analysis (PCA).The noteworthy variables, contributing to 
change in crop yield were identified and the models were used to 
forecast and estimate crop yield and production statistics.  
 
 
A. Transfer of technology/capacity building of provincial Crop 

Reporting Services: 
 
Satellite image processing labs with relevant manpower and 
equipment have been established & are working at CRS Punjab, KP 
and AJ&K while CRS Sindh, Balochistan have labs but not yet 
recruited the manpower. The recruitment process of project manpower 
is under progress.  About 150 officers and 400 frontline workers from 
provinces / AJK / FBS / MINFA were trained by SUPARCO for a follow 
up execution of program. 
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B. Linkage with FAO 
Active support is being provided by FAO on project under transfer of 
technology for this program. Missions from FAO both in crop yield 
modeling and on area frame development were fielded under UTF in 
vogue for technical audit of the technology being developed and during 
the process of estimation. 

C.  Work with stakeholders 
All field programs were run in cooperation with provincial Crop 
Reporting Services of the provinces.  Other stakeholders were 
involved in provision of data on various aspects of crop monitoring as 
agro-met data, fertilizers off-take and irrigation information. 

D. Monthly Satellite based Crop Monitoring System Bulletin: 
Taking advantage of the technology developed, SUPARCO is issuing a 
monthly web based crop forecasting bulletin, covering all major 
developments and issues related to agriculture, and allied disciplines. 
This bulletin is available on the webpage: www.suparo.gov/pages/pk-
scms.asp on 10th of each month. In addition, soft and hard copies of the 
bulletin are supplied to eminent associates in agriculture sector. 

 
E. Monitoring of natural disasters/floods: 
Floods 2012 with special reference to agricultural damages were 
covered through satellite remote sensing & GIS technology. This 
includes developing daily flood extent maps, estimation of damages to 
crops, infrastructure, households and economy. SUPARCO also carries 
out temporal studies and makes reports on follow up recession pattern of 
floods. The Commission has so far released 4 series of flood reports 
titled “Pakistan Floods/Rains Rapid Crop Damage Assessment”. 
 
F. Follow up Program: 
The successful development and application of this state of the art 
technology by SUPARCO has made China agree to provide a grant in 
kind assistance amounting to RMB 70 million (Rs.917 million). This 
grant constitutes of transfer of CropWatch System, a Chinese Satellite 
Ground Receiving Station and a dedicated Satellite Image Processing 
and Application Laboratory building for agriculture at SUPARCO 
Islamabad premises. The Concept Clearance Paper of this program 
was approved by CDWP of Planning Commission on 22nd November 
2012. The PC-1 for the same is under progress.  
 
 

http://www.suparo.gov/pages/pk-scms.asp.
http://www.suparo.gov/pages/pk-scms.asp.
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Satellite based Kharif Crops Estimates 2012-13 
Cotton Estimates 2012-13 

Province 
Area 

000 ha 
Yield 
Kg/ha 

Production-million bales 

170 kg bale 150 kg bale 

Punjab 2622 650 10.0 11.4 

Sindh 780 820 3.8 4.3 

Balochistan 40 500 0.1 0.1 

Total 3442 687 13.9 15.8 

 
Sugarcane Estimates 2012-13 

Province Area (000 ha) Yield (kg/ha) Production (000 tons) 

Punjab 850.7 56.0 47.6 

Sind 290.2 56.8 16.5 

KP 99.4 43.7 4.3 

Total 1240.3 55.2 68.5 

 
Rice Estimates 2012-13 

Province Area (000 ha) Yield (kg/ha) Production (000 tons) 

Punjab 1990 2097 4173 

Sind 810 3134 2539 

KP 73 1910 139 

Balochistan 109 3249 354 

Total 2982 2416 7205 

 
Wheat Estimates 2012-13 

Province Area (000 ha) Yield (kg/ha) Production (000 tons) 

Punjab 6624.5 2968 19661.5 

Sindh 1466.5 2818 4132.5 

KP 746.0 2359 1759.8 

Balochistan 333.0 2380 792.5 

Pakistan 9170 2873 26346.3 

 

Establishment Of Animal Quarantine Station, Gwadar 
 
The Animal Quarantine Station, Gwadar is established to provide central 

certification to the importers and exporters of animals and animal 

products intend to import or export from Gwadar Seaport/Airport. At 

present the set-up of Animal Quarantine Station, Gwadar to which 

comprised of office-cum-laboratory is working in a rented building and 

providing central certification services to the importers and exporter of 

animals and animal products of uniform standard through examination 

and laboratory test to meet the international trade requirements. The 

Animal Quarantine Department is also responsible to prevent the 
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unauthorized import and export animals and animal products it does not 

only protect the livestock industry of Pakistan and exotic diseases but 

also prevent the spread of diseases to other countries which is an 

international obligation. 

The scheme was approved at a cost of Rs.38.287-Million by the DDWP 

and a sum of Rs.1.364 Million has been provided during the current 

financial year. 1.76-acres of land have been acquired on which the 

office-cum-laboratory building, the civil work shall be carried out very 

shortly by Pak PWD, Quetta/Khuzdar. The delay in start of construction 

work is happening due to financial constraints/lack of funds and 

prevailing situation of law & order. 

 

It is also added that 53-laboratory equipment out of 128 as mentioned in 

PC-I have been procured and remaining shall be procured in current 

financial year subject to release of funds of 04th quarter. 

 

As regards the appointment of technician and non-technical staff 09-

posts out of 19 posts have been filled. Vehicle to carryout official duties 

has also been procured. The laboratory is functional and shall be used at 

any time of any importers/exporters r of animals and animal products 

require health certificate, it is also to mentioned that the development 

project has extended for one year 30-6-2013 and need further extension 

upto 30th June, 2014 for completion of civil work. The details of the 

activities are as under; 

 

S. No Activity Unit Target Achievement 

1. Recruitment 
Establishment 

Number 19-posts 10-posts filled 

2. Land acquisition Acre -- 1.76 Acre of land  
acquired 

3. Civil Work Sq.Ft 836 Ist quarter release 
Rs.1.364-Million 

4. Procurement of 
equipments 

Number 128 53 equipments 
procured 

5. Purchase of 
Vehicle 

Number 01 01-vehicle 
purchased  
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Horticulture Research Institute (HRI) Pakistan Agricultural 
Research Council Baghbana, Khuzdar Balochistan 
 
HRI Khuzdar Balochistan is established in Feb 2012 under the Aghaz-e-
Haqooq Balochistan Package. Institution has taken its starting with very 
strong progress and target achievement of the project which are 
approved by P&DD PARC (ALP, RADP and PSDP). Achievements of 
the project are; 
 
Activities  Achievements 

Nursery Raising 7000 cuttings of olive selected varieties 
planted, 2000 seed of almond sown, 2000 
seed of apricot, 4000 pistachio seed  
grown, 2000 mulberry seed grown,1000 
walnut seed grown, 500 seed of wild 
pistachio sown overall germination is 
successful. 

Green House Establishment 30x90 size  established for fruit and 
vegetables 

Establishment of Modern 
Laboratory 

Laboratory is established for research 
based agriculture  

Collection o f Quality Germplasma Germplasm of Tomato, Almond, 
Pistachios, Chilly  collected 

Introduction of exotic germplasm in 
field conditions 

Exotic germplasm of Cauliflower, 
Cabbage introduced. 
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Way Forward 
 
Establish National Food Security Council (NFSC), its enactment and 
operation. It will be a landmark contribution to ensure the inter-ministerial 
coordination of several relevant ministries and divisions, such as Water& 
Power, Climate Change, Human Resource Development, BISP, NDMA, 
Pakistan Meteorological Department, and Provincial Departments of 
Food, Agriculture, Livestock and Fisheries for ensuring food security. 
 
The Ministry is preparing the National Food Security policy which will be 
finalized in consultation with the Provincial Governments, private sector, 
farmers‟ associations and civil society organizations and further 
strategies and programs will be developed as per priorities identified in 
this policy. 
 
The Ministry will pursue the “Plant Breeders Right” and “Seed 
Amendment” Bills which are already under the consideration of the 
parliament. 
 
The Ministry along with its allied departments will work on increasing 
crop and animal production, value chain development and post-harvest 
management. Innovative technologies for soil and water management, 
provision of high-quality seed, crop production and protection measures, 
farm mechanization shall be developed and transferred to the farmers 
using information technology and scaling up practices.  Special 
emphasis will be given to cereal, pulses and sugar crops to sustain their 
production and on oil seed crops to reduce import of edible oil. 
 
The Ministry will pay a special attention to Livestock & Dairy 
Development and Horticulture sectors, particularly on value chain 
development, development of cool chains, and user-friendly export 
regimes to capitalize the opportunities that these sectors. In these 
sectors, the involvement of women is appreciable, therefore, the Ministry 
will develop special programs to encourage women through the 
provision of credit, training and business opportunities so that their 
potential could be tapped and the household income increased. In this 
regard, the Ministry will organize special seminars for its staff and 
provincial counterparts to prepare gender sensitive budgets and 
progress based on gender dis-aggregated data. 
 
Efforts will be made to encourage the private sector to produce high-
quality seed, and a system of high quality seed production under the 
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public-private spirit will be developed and grants provided to the 
professionals to establish seed companies. Likewise, a system will also 
be developed to privatize agricultural research under the public-private 
partnership, and due legislation will be made to ensure copyrights of the 
developers of technologies. The capacity of the relevant Federal and 
Provincial Institutions will be assessed and strengthened through the 
provision of adequate human resources, their training and equipment. 
 


