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Executive Summary
Agricultural Linkages Program (ALP) was launched in 2000 with the approval of Economic
Coordinate Committee in its meeting held on 14.07.2000. Since its inception, 318 projects
have been completed under seven batches. During the reporting year 25 projects were
completed, 19 new projects were awarded, 53 projects continued operation, 24 projects were
reviewed and assets purchased under 13 projects were transferred to host institutes. Four
technical Advisory Committee meetings and one Board of Directors meeting were held during
the reporting period. A new portfolio aimed at financial support for participation of scientists
in seminars, trainings and exchange of scientists was also approved for funding in 2014-15.
The salient achievements made in ALP projects across the country by NARS are summarized
below:
Animal Sciences






It was concluded that CIDR+GnRH can be used effectively to synchronize the estrus and
attain an optimum conception rate in Buffaloes during low breeding season when
generally the Buffaloes can‟t be bred naturally. Likely, same treatment in non-descriptive
Cows attains an optimum conception during low breeding season.
Local Rabbits were adapted to the farm condition in an established rabbitary. Rabbit meat
was found acceptable in respect of flavor and taste when slaughtered before puberty.
It was proved that the silage treated with enzymes, reduced the cost of production in live
stock due to improved feed efficiency and daily weight gain and enhanced dietary nutrient
digestibility.
Bentonite clay (BC), Distillery sludge (DS), Milk thistle (MT) and Baker‟s Yeast (BY)
used alone or in combinations against experimental aflatoxicosis, chratoxicosis proved
their moderate mycotoxins binding ability. In different combinations these proved
excellent performance as mycotoxin binders and growth promoters and improved growth
and immunity in poultry bird.

Plant Sciences






Nine A, B and four restorer lines were developed for hybrid production in sunflower.
Among 130 hybrids, the seed yield of six hybrid combinations was better than
commercially grown hybrid in canola “Hyola-401” (2468 kg ha-1). The seed yield of
CRH-102 was 2613 kg ha-1 with 5.9% yield increase over Hyola-401 and seed yield of
CRH-102 was 2604 kg ha-1 (5.5% yield increase over Hyola-401). On an average of 19
locations, CRH-119 was good and produced seed yield of 2045 kg ha-1.
Seed of selected lines of cultivated herbs of economic significance (fennel, fenugreek,
guar, linseed, NARC-Kalonji, Taramira, etc.) was multiplied.
Established new pistachio orchard and pistachio nursery of rootstock at MARC for
promotion of pistachio in GB.
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An Astringency Removal Chamber (ARC) was fabricated for removing the astringency
from Persimmon at the early stage of ripening to extend its shelf life for export purpose.
Already tested and adopted genotypes of safflower were multiplied at different locations
in Pothwar for introduction of the crop to enhance the local oil production.
Pot experiments were conducted to explore the natural and modified (biologically and
chemically) phytoremediation capacity of sorghum, maize and mustard by growing on
heavy metal contaminated soils collected from peri-urban areas of Gujranwala and Lahore
at NARC, Islamabad.
In order to enhance fertilizer efficiency (nitrogen and phosphorus) in wheat,
gene/transcription factors have been selected and synthesized. For enhancing phosphorus
uptake PTF1 (Phosphorus transcription Factor) and HvNHX1 gene have been selected.
While for enhancing nitrogen uptake Dof1 transcription factor has been selected. Both
transcription factors after the addition of restriction sites have been synthesized.
The competitive index of the selected weeds was determined for decision to control weeds
on the competitive index basis and threshold level.
Value added date products; Date candy, Date Syrup, Date Paste, Date Spread and Date
Energy/ protein rich Bars (gram protein source, milk, chocolate coated) were formulated
and products were prepared from inferior grade dates. The products have fine color, good
taste and appealing flavor.
100 (MAPs) species of medicinal plants belonging to 57 Angiosperm families, 05
Pteridophytes families and 89 genera have been documented. Medicinal value and zone
wise distribution of each species has been described.

Natural Resources




Multi strain bio-fertilizer (Rhizogold) was developed and a pilot scale production unit has
been installed and ready for commercialization at UAF, Faisalabad.
Established a mulberry Gene bank/research garden at Bhurban Murree and also developed
Integrated Disease Management Module for silkworm diseases also developed silkworm
hybrids.
The value cost ratio (V-C-R) of 3-47 with highest net return of Rs.104950/- ha-1 by the
application of 75% Nitrogen from Urea and 25% from FYM ha-1 indicated Economical
significance for profitable rice yield.

Social Sciences


Based on farmers‟ information, the sophisticated bio-gas plant is the most feasible and
economical alternative energy source followed by electric and diesel, but it could not be
used as a sole source of energy rather it is supplemented with diesel. The Raised Bed
Plantation technique, which conserves energy through reducing irrigation time from 15-20
percent as well as increases yield (5-10 percent).
Laser leveling could be considered as the most feasible and economical way of energy and
resource conservation. Beside the energy saving it also increased the yield and improved
in soil health. Dry sowing is practiced as a water saving technology. This technology is
practiced in rice wheat cropping system to save the irrigation water and cost.
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A total of 114 scientists and educators were trained in the Technical Proposal Writing for
Grants under ALP. A one day workshop was organized at University of Haripur, KPK
wherein more than 50 university faculty members were trained in project proposal writing.
Nutritional status of the 1200 farmers from Mardan district was assessed taking their
anthropometry (body weight, height, mid upper arm circumference (MUAC) & triceps
skinfold measurement (TSF), biochemical measurement (random blood glucose level and
hemoglobin) and blood pressure. According to World Health Organization (WHO) criteria
of BMI and blood Hb level, 85 (7%) and 178 (15%) of the farmers were underweight and
anemic respectively. Overall, 226 (19%) of farmers were malnourished. Overall, farmers
with better nutritional status had maximum farming work capacity. Additionally higher
number of malnourished than normal farmers reported to have general health problems
and to get fatigue after short physical activity in the farm. malnourished farmers showed
unhealthy dietary pattern than the control and malnourished farmers were likely to have
lower dietary intake of protein, fiber, phosphorus, heme iron, vitamin A, riboflavin and
niacin.

Agricultural Engineering


A storage bin cum seed drying technology was designed and developed at ABEI. First
prototype unit was manufactured at manufacturer‟s promises and was tested and evaluated
for its performance at farm level and also demonstrated this new technology successfully
to the end-users.
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Achievements of ALP Secretariat
Introduction
The Agricultural Linkages Program (ALP) was established through an agreement between the
Govt. of Pakistan and United States of America signed in February, 1999. Under this
agreement USA supplied wheat (200,000 tones) valued at US$23.222 million as a grant to
Pakistan in March 1999. The agreement provided that the sale proceeds of this wheat
amounting to Rs.1.3 billion will be invested in banks and income generated from this
investment used by Pakistan Agricultural Research Council to establish the Agricultural
Linkages Program (ALP) for promotion of agricultural research and development.
Agricultural Research Endowment Funds (AREF) was approved to support/implement ALP.
The Economic Coordination Committee (ECC) of the Govt. of Pakistan while approving the
Agricultural Research Endowment Fund for ALP in its meeting held on 14.07.2000 also
approved procedures for its implementation. The Govt. of Pakistan made PARC responsible
to use this Endowment Fund, establish the Agricultural Linkages Program, manage its affairs
and award the grants through an approved mechanism.
So far seven batches of ALP have been launched and altogether, 318 projects have been
completed in various thematic areas of Animal Sciences, Plant Sciences, Social Sciences and
Natural Resources. Altogether, approved cost of ALP funded completed projects was
Rs.1096.628 million (annexure-iv).

Achievements
During the year 2014-15, 25 projects were completed (Table-1), 19 new projects were started
(Table-2), review of 24 projects were conducted (Table-3) 72 projects were ongoing (Table4), region and sector wise approved cost of ALP funded ongoing projects was Rs.428.970
million (Table-5), assets of 13 projects were transferred to the host institutes, four Technical
Advisory Committee (TAC) meetings and one Board of Directors ((BoD) meeting were
convened. During the reported period Rs.163.408 million of the income generated from
endowment funds was available for ALP activities.
Table -1:
Item
Projects
completed
Table -2:
Item
Projects
started

Sector Wise Number of Projects Completed During 2014-15
Animal
Plant
Natural
Social
Sciences
Sciences
Resources
Sciences
10
12
02
01

Total

Sector Wise Number of New Projects Started During 2014-15
Animal
Plant
Natural
Social
Sciences
Sciences
Resources
Sciences
07
09
03
0

Total

8

25

19

Table -3:
Item
Projects
started

Table-4:

Sector Wise Number of Projects Reviewed During 2014-15
Animal
Plant
Natural
Social
Sciences
Sciences
Resources
Sciences
17
05
01
01

Total
24

Region and Sector wise Number of ALP Funded On-Going Projects During
2014-15:
Region/Sector

Federal (PARC/NARC)
PARC (Outstation)
Other Federal
Punjab
Sindh
Khyber Pakhtunkhwa
Balochistan
Gilgit Baltistan
FATA (Parachinar)
AJ&K
Total:

Animal
Plant
Sciences Sciences
07
06
03
05
01
07
04
04
01
07
02
04
02
02
02
01
36
22

Natural
Resources
03
01
01
01
01
01
01
01
10

Social
Sciences
02
01
01
04

Total
18
10
02
12
06
11
06
03
01
03
72

Table-5: Region and Sector wise Approved Cost of ALP Funded Ongoing Projects:
Region/Sector
Federal PARC/NARC
PARC (Outstation)
Located in Provinces
Other Federal
Punjab
Sindh
Khyber Pakhtunkhwa
Balochistan
Gilgit Baltistan
FATA (Parachinar)
AJK
Total

Animal
Plant
Natural
Sciences Sciences Resources
95.160
28.130
29.068
14.052
25.892
5.938
34.908
15.820
26.527
16.595
4.356
7.436
214.854

4.737
28.284
9.953
9.386
8.271
3.987
118.640
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3.838
6.361
3.978
6.938
4.418
4.979
65.518

Social
Sciences
18.016
7.275
4.676
29.967

Total
170.374
53.157
8.575
69.553
29.751
47.527
24.866
8.774
4.979
11.423
428.979

During the reporting year i.e. 2014-15 four TAC meetings were held in which altogether 55
projects relating to 4 disciplines were presented to TAC out of which 19 were recommended
to BoD. Out of those only 5 was matured for presentation and were approved by the BoD. The
recommended project details presented to 4 meetings of TAC are given below. Similarly the
projects approved by BoD are also presented.

Projects approved in 29th TAC meeting



Production of Off-Season Vegetables in Siran and Konsh Valleys of District Mansehra
(CS-318) - Component-II
Improving Plant-Microbe Interactions through Biochar Application for Sustainable
Cropping Systems in Degraded Soil (NR 040)

Projects approved in 30th TAC meeting






Biodiversity, Conservation and Poverty Alleviation in FATA and Associated Regions of
Pakistan through Cultivation of Wild Plants NR 024
Value Chain Analysis of the Pakistani Leather Industry SS 008
Evaluation of Fertility and Hatchability in Ostrich under Arid Conditions
The Effect of Date Palm Fruit (Phoenix dactylifera L.) Extract for Oxidative Stabilization
of Butter Oil CS 018
Production of Quality Stone Fruits Nursery Plants for the Promotion of Fruits Cultivation
in Hazara Division CS 317-A

Projects approved in 31st TAC meeting







Screening of Drought Tolerant Sugarcane Varieties under Different Soil Conditions (CS
004)
Improvement of Chickpea for Blight and Drought Stress using Metabolomics and
Genomics Assisted Breeding (CS 203)
Production Technology and Adaptability of Super-NPT Rice (CS 231)
Strategic Research Methodologies to Promote Soybeans in Malakand Division (CS 242)
Increasing Productivity of Kitchen Crops by Optimizing Kitchen Gardening Technique
and Strategies (CS 249)
Use of Biotechnological Approaches for Remediation of Heavy Metal Polluted Soils of
Southern Areas of Khyber Pakhtunkhwa (NR 107)

Projects approved in 32nd TAC meeting



Phenotypic Characterization of Indigenous and Exotic Castor Bean (Ricinus communis) in
Balochistan (CS 267)
Integrated Management of Nutrients, Water and Diseases for Growing Off-Season
Vegetables in High and Walk-in tunnels in Moisture Deficit Areas of Khyber
Pakhtunkhwa (NR019)
10






Nutrient and Diseases Management for Growing Off-Season Vegetables under Tunnel
Farming (NARC Component-III) (NR108)
Estimation of Protein and Productive Efficiency Profile of Locally Produced Oyster
Mushroom (Pleurotus ostreatus) in Broiler (AS 014)
Evaluation of Existing Water Management Strategies Adopted by Farmers in Different
Agro-Ecological Zones of Punjab (SS 002)
Capacity Building for Sustainable Agriculture Research and Development in Balochistan
(SS 024)

Projects approved in 20th BoD meeting






Optimization of Bt. Cotton Production Technology for Different Agro-Ecological Zones
in the Face of Changing Climate through Simulation Modeling (CS-108)
Evaluation, Identification and Multiplication of High Yielding and Disease Resistant
Varieties/Cultivars of Cherry under Ecological Conditions of Gilgit Baltistan (CS-231)
Development and Commercialization of Ispaghol (Psyllium) and Kalongi (Nigella sativa)
Processing Technologies for Value Addition (CS-243)
Evaluation of Chili Varieties for Quality, Production, High Yield and Disease Resistance
in Lower Sindh (CS-292)
Micropropagation of Superior National and International Varieties of Date Palm on
Commercial Level)

New Portfolios under Agricultural Linkages Programme
Following approval from BOD of ALP, new portfolios, as given below, have been
initiated:
i. Short Term Exchange of Agricultural Scientists and Experts
ii. Sponsoring of
 Agricultural Scientists for Presentation of Research Papers in International
Seminars, Conferences and Workshops (Travel grants)
 Publication of Research Papers in International Journals




Conducted seven workshops on preparation of project proposals for capacity building of
scientists trained more than 200 scientists.
Arranged in-house progress review of ongoing projects through scientists of technical
divisions, and onsite/ field evaluation of projects through experts from PARC/NARC and
NARS – prepared review and evaluation reports and follow-up actions taken
Arranged inception/workshop meetings for PIs of newly implemented projects.
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ANIMAL SCIENCES
Introduction
Animals are natural factories that convert the raw fibrous material that humans cannot consume
directly into valuable edible products like milk, meat, eggs and other by-products like fat, manure,
skins, hides, wool, hairs, bones, etc. These products and by-products can be used for domestic
consumption or sold to earn livelihood. The animal production operations provide 35% of their
income to nearly 8 million rural families in Pakistan directly or indirectly. At National level, livestock
contributed approximately 58.6 percent to the agriculture value added and 11.6 percent to the overall
GDP during 2015-16. Gross value addition of livestock at constant cost factor of 2005-06 has
increased from Rs. 1247 billion (2014-15) to Rs. 1292 billion (2015-16), showing an increase of 3.63
percent over the same period last year. There are about 42.8, 36.6, 29.8, 70.3, 1.0 & 1016 million
heads cattle, buffalo, sheep, goat, camels and poultry, respectively in Pakistan (Pakistan Economic
Survey 2015-16) that produced 54.328 million tonnes milk, 3.873 million tonnes meat, 15.886 million
hides, 54.278 million skins, 45.1 thousand tonnes wool, 26.5 thousand tonnes hairs, 852.3 thousand
tonnes bones, 271 thousand tonnes fat, 1207 thousand tonnes dung, 3940 thousand tonnes edible offals
during 2015-16. A total of 46.242 thousand tonns of red meat was exported during 2015-16 (JulyMarch). The export of meat fetched US $ 144.864 million. There are many issues contributing to
decrease the livestock production comprising of climate change, low availability of water, prevalence
of many animal diseases, shortage of feeding resources, low potential of native breeds, small number
of animal holdings, different natural disasters & calamities etc.
Keeping in view the situation the Pakistan Agricultural Research Council had taken initiatives to
improve the agriculture sector including livestock production through research and development under
Animal Sciences Division (established in 1978). The objective of this Division is to set priorities of
research according to the needs of the Provinces and monitor research activities being conducted at the
Federal and Provincial level and eventually finding solutions to the burning issues confronting
livestock sector in the Country. The major focus of Animal Sciences research activities is to improve
production potential of national herd through improvement in animal genetic and feeding resources
available in the Country and control of animal infectious diseases. In addition, the research addresses
areas like Animal Reproduction, strengthening diagnostic capacity in Poultry diseases, Dairy meat
Technology, Breeding of Small and Large Ruminants and Aquaculture and Fisheries.
The Agriculture Linkage Program (ALP) at PARC is playing very important role while granting
research based funding throughout the country. In Livestock Sector 36 projects are in the process of
implementation at various stages under ALP funding. Out of these, 31 continued from previous years,
whereas 05 new projects were also awarded during last year.
During 2014-15 significant achievements in research relating to enhancing the productivity of
livestock, poultry and fisheries have been made. Research efforts were focused to control major
diseases of economic importance such PPR, FMD, Avian diseases, improvement in reproduction
through oestrious synchronization following by Artificial Insemination in cows/buffaloes, goats breed
improvement, Rabbit farming, cross of Naked Neck chickens, fish culture etc.
The annual progress reports submitted by the P.Is comprised achievements/mile stones which are
summarized under each project.
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Name of Project:

Name of
PI/Institute:

Development of Models for the Control of PPR in Pakistan and PPR
Vaccine Using Local Isolate (Coordinated Project: NARC-Islamabad,
VRI-Lahore Punjab, L&DD-Sindh Hyderabad, L&DD-Khyber
Pakhtunkhwa Peshawar,L&DD-BalochistanLasbela, L&DD-GilgitBaltistan, Dept. of A.H-AJ&K, Muzaffarbad)
Comp.-I:
Comp.-II:
Comp.-III:

Comp.-IV:
Comp.-V:
Comp.-VI:
Comp.-VII:

Duration:

Dr. Aamer Bin Zahur, PSO, ASI, NARC, Islamabad
Dr. Muhammad Asim, Biological Production Officer,
Veterinary Research Institute, Lahore
Dr. ZahidIqbalRajput, Associate Professor, Shaheed
Benazir Bhutto University of Veterinary and Animal
Sciences, Skrand, Sindh
Dr. EhsanUllah Khan, Director, Animal Health, L&DD
Deptt. Khyber Pakhtunkhwa, Peshawar.
Dr. Gohram Khalid Baloch, Dy. Director (Livestock),
L&DD Deptt. Lasbella, Balochistan.
Dr. Aziz Ur Rehman, Dy. Director, Livestock & Dairy
Development, Deptt., Gilgit – Baltistan
Dr. Adnan Rashid Malik, Asstt. Dir (Tech), Deptt. of
Animal Husbandry, AJK, Muzaffarabad

Comp.-I:
Comp.-II:
Comp.-III:
Comp.-IV:
Comp.-V:
Comp.-VI:
Comp.-VII:

12.11.2012 to 11.11.2015 Extend up to 31.12.2016
06.05.2014 to 05.05.2017
19.12.2012 to 18.12.2015 Extend up to 18.12.2016
20.11.2012 to 19.11.2015 Extend up to 19.11.2016
20.11.2012 to 19.11.2015 Extend up to 19.11.2016
20.11.2012 to 19.11.2015 Extend up to 19.11.2016
20.11.2012 to 19.11.2015 Extend up to 19.11.2016

Comp.-I:
Comp.-II:
Comp.-III:
Comp.-IV:
Comp.-V:
Comp.-VI:
Comp.-VII:

Total Cost
(Rs.million)
23.5485
2.616
2.616
2.616
2.616
2.616
2.616

Financial Status:

Total Release
(Rs.million)
11.771
0.658
1.886
0.420
0.253
1.571
1.187

Total Expenditure
(Rs.million)
11.719
0.581
1.756
0.253
0.209
1.570
1.061

Objectives:






Development of model for the control of PPR virus infection through vaccination among
sheep and goats population in high risk tehsils of the country.
Systematic socio economic impact assessment and economic analysis of PPR vaccination
program.
Monitoring of viral activity in target districts with special emphasis on the changes in
virulence of PPR virus circulating in small ruminant‟s population.
Development of PPR vaccine using local isolate.
Awareness campaign and capacity building of field staff.
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Achievements:
A total 1.3 million doses of PPR vaccine were supplied to the target tehsils for vaccination of
sheep/goats and newly introduced animals in subsequent years.Carpet vaccination was conducted in
each of the target tehsils as details below:
Table: 1. Detail of Carpet Vaccination against PPR
S.#

Province

Tehsil

1
2
3
4
5
6
7

Sindh
KPK
Balochistan
GilgitBaltistan
AJK
Punjab
AH, NARC

Umerkot
Chitral
Lasbella
Chillas
Barnala
LiaqatPur

No. of doses distributed
2,00,000
2,00,000
2,00,000
2,10,000
1,50,000
3,20,000
40,000

No. of animals
vaccinated
160,000
140,000
2,00,000
1,50,000
In process
5,000

Sero-monitoring was carried out by collecting 120 blood samples from vaccinates, selected randomly in
each target tehsil. The samples were analyzed by conducting c-ELISA at AHP, NARC. It was found that
more than 90% of vaccinated animals were sero-positive in each target tehsil (Table 2).
A local PPRV isolate (Pak-Fjg-07/NARC4) from repository of AHP, NARC was selected for attenuation
on the basis of genotyping, thermo stability potential and immunogenicity. To date 47 serial passages
have been completed on VERO cells.
Stakeholders‟ awareness workshops were successfully organized by project coordination unit AHP,
NARC at each target tehsil; one each in Umerkot (Sindh), Bella (Balochistan), Chillas (GilgitBaltistan)
LiaqatPur (Punjab) and five in Barnala (AJK), under the project(Fig 1).

Fig.1. Stakeholders’ workshop organized in LiaqatPur, Dist. R.Y.Khan
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Fig. 2:Spatial Distribution of PPR in Pakistan (2014)

Fig. 3: DG Livestock AJK launching PPR Vaccination Campaign in Target Area
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Table 2.Monitoring of Viral activity in target areas

Tehsil
Umerkot
Drosh
Diamer,Gilgit
Muzaffarabad,AJK

Field Outbreaks
4
39
1
2

Serum samples collected
after vaccination
125
120
100
100
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Positive samples
for antibody
101
108
97
96

Name of Project:

Name of PI/Institute:

Surveillance Pathogenesis and Management Strategies against Major
Emerging Avian Diseases (Coordinated Project: NARC-Islamabad, PRIRawalpindi, PRI- Karachi, Disease Investigation Lab.-Peshawar,
Disease Investigation Lab.-Quetta, Disease Investigation Lab.-Gilgit)
Comp.-I:
Comp.-II:
Comp.-III:

Dr. Athar Abbas, SO, NRLPD, ASI, NARC, Islamabad
Dr. Abdul Rahman,SRO, PRI, Rawalpindi

Comp.-IV:

Dr. Malik Ayaz Wazir, Disease Investigation Officer,
Disease Investigation Lab, Peshawar
Dr. Abdul Bari, Disease Investigation Officer, Disease
Investigation Lab, Quetta
Dr. Muhammad Muslim Sahar, SRO, Disease
Investigation Lab, Gilgit

Comp.-V:
Comp.-VI:

Duration:

Comp.-I:
Comp.-II:
Comp.-III:
Comp.-IV:
Comp.-V:
Comp.-VI:

Financial Status:
Comp.-I:
Comp.-II:
Comp.-III:
Comp.-IV:
Comp.-V:
Comp.-VI:

Dr. Rashid Farooq, SRO, PRI, Singer Chorangi, Korangi,
Karachi

24.10.2012 to 23.10.2015 Extended up to 30.06.2016
29.05.2014 to 28.05.2014
24.10.2012 to 23.10.2015 Extended up to 30.06.2016
24.10.2012 to 23.10.2015 Extended up to 30.06.2016
24.10.2012 to 23.10.2015 Extended up to 30.06.2016
24.10.2012 to 23.10.2015 Extended up to 30.06.2016
Total Cost
(Rs.million)
24.041
1.957
2.730
2.880
2.460
1.740

Total Release
(Rs.million)
20.867
0.705
1.320
1.858
1.015
0.722

Total Expenditure
(Rs.million)
13.927
0.553
1.291
1.857
1.011
0.711

Objectives:




Identification of training needs and organization of training for establishment of major avian disease
surveillance and lab.information management system at federal and provincial levels.
Strengthening of diagnostic facilities by harmonization of lab procedures at federal and provincial
levels through capacity building.
Conduct research experiments/trials focusing pathogenesis, disease control strategies and zooonatic
role of the selected avian pathogens.

Achievements:
Livestock and poultry sector is an important part of Pakistan‟s economy contributing 11.5% to national
GDP. It is the major source of foreign exchange earnings. Despite the continuous prevalence and
contribution in causing huge damage to avian health in commercial and backyard poultry by the major
respiratory diseases, no proper surveillance, and disease control mechanism exists in Pakistan. The
coordinated project started in October 2012, focusing on development of appropriate control strategy
against the selected diseases.
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NARC Coordinating Unit, Islamabad: Poultry Disease Surveillance System established at NARC
helped in identifying 29 potential district surveillance sites, based on the poultry population of the area.
A total of 12479 samples received from different regions of country for the surveillance of Avian
Influenza Viruses (AIV) and other infectious diseases. In this regard 204 detection/ isolations of various
avian pathogens were reported during 2014-15, includingAIV, NDV, AAV, REV, ILTV, ALV, EDS,
REO, MDV, CAV, IBV, ORT, Astro virus, E. coli, Salmonella, Mycoplasma and Pasteurella. Blood
samples (5162) were tested for determining sero-conversion against variety of vaccines used in
commercial poultry.
Two new trials on IBV detection and field isolation along with antibiogram of Salmonella were started.
The fusion protein genes of 12 NDV viruses were sequenced and the sequences were submitted to Gene
bank. A total of 52 new primers and probes were designed and standardized for diagnosis of various
avian pathogens (AIV-H7N9, IBV and Salmonella). A panel RT-PCR was standardized for type specific
diagnosis of IBV against its 6 different serotypes through conventional method.
Polyvalent Plate agglutination antigen was standardized for effectively determining the sero-prevalence
of Salmonellosis in poultry. Diagnostic reagents (HI antigens) for conducting HI serology for AIV
(serotypes H5, H7, H9) and NDV were developed and marketed through PATCO amounting to Rs.
225,000/-.
PRI, Rawalpindi: Seven surveillance units were established for mapping of disease burden in different
areas of Punjab. In total 31,184 samples (Serum: 25,660, Swab: 4343 and Tissue: 1181) were collected
from different area for analysis against different poultry diseases and its control and 3143 were sent to
NRLPD for analysis. Total 251 pathogens isolation/ detections (Salmonella: 192, NDV: 24 and H9 AIV:
16) were recorded. Study on these pathogens help in planning vaccination schedule and managemental
practices.
PRI, Korangi, Karachi: Five regional surveillance units were identified for Poultry Disease Surveillance
based on the higher poultry population of the area. Total 6460 samples were collected from different
regions of province for the surveillance of Avian Influenza viruses (AIV) and other infectious diseases
[a) Serum: 4286 b) Swabs: 1863 c) Tissues: 769 d) Environmental: 56]. 4286 samples were tested at PRI
disease diagnostic laboratory and 2174 were sent to NRLPD for analysis. A total of 22 isolation or
detection of Avian Pathogen has been recorded (15 NDV isolated by PRI, Karachi; 7 isolations, 4 AIVH9 & 3 NDV by NRLPD).A total of 198 samples were processed for bacterial culture at the laboratory
and 23 E. coli were isolated in this regard.
Disease Investigation Lab., Peshawar: Five regional surveillance units were identified for Poultry
Disease Surveillance based on the higher population of the area. A total of 2563 samples [a) Serum:
1880 b) Swabs: 504 c) Tissues: 179] were collected from different regions of province for surveillance
of Avian Influenza viruses (AIV) and other infectious diseases. A total of 17 isolations or detection of
Avian Pathogen has been reported by NRLPD. A total of 92 samples were processed for bacterial
culture at the laboratory and 12 E. coli and 2 salmonella were isolated in this regard. A new trial on
antibiogram of bacterial pathogens was started in consultation and supervision of NRLPD since May
2015.
Disease Investigation Lab., Quetta: Three regional surveillance units were identified for Poultry
Disease Surveillance based on the higher population of the area. A total of 1685 samples were collected
from different regions of province for surveillance of Avian Influenza viruses (AIV) and other infectious
diseases. No isolation or detection of Avian Pathogen has been reported by NRLPD. A total of 576
samples were processed for bacterial culture at the laboratory and total of 87 E. coli were isolated in this
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regard. A new trial on antibiogram of bacterial pathogens was started in consultation and supervision of
NRLPD since May 2015.
Disease Investigation Lab., Gilgit: Seven regional surveillance units were identified for Poultry Disease
Surveillance based on the poultry population of the area. A total of 1473 samples [a) Serum: 625 b)
Swabs: 574 c) Tissues: 274] were collected from different regions of province for the surveillance of
Avian Influenza viruses (AIV) and other infectious diseases. No isolation was reported by NRLPD.
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Name of Project:

Name of PI/Institute:

Improving Reproductive Efficiency of Cows and Buffaloes through
Oestrus Synchronization and Timed Artificial Insemination
(Coordinated
Project:
NARCIslamabad,
UV&AS-Lahore,
SAUTandojam, L&DD-Peshawar, MARC-PARC-Juglot)
Comp.-I:

Comp.-II:

Comp.-III:

Comp.-IV:
Comp.-V:

Comp.-VI:

Duration:

Dr. Syed MurtazaHussainAndarabi, Principal Scientific
Officer/PL (ARGP), Animal Sciences Institute, NARC,
Islamabad
Prof. Dr. Aqeel Ahmed Memon,
Asstt. Professor, Dept. of of Animal Rep., Sindh Agri. Uni.,
Tandojam
Prof. Dr. MuhammadAzamKakar,
Professor/Dean, Balochistan University of Information
Technology, Engineering and Management Sciences,
Quetta
Mr. Faridullah Khan, SSO, Mountain Agri. Research
Centre (MARC), Juglote, Gilgit
Prof. Dr. Nasim Ahmad, Faculty of Vet. & Animal
Sciences, Dept. of Theriogenology, Uni. Of Veterinary &
Animal Sciences, Lahore
Mr. Hassan Khan, Dy. Director (Farm), Achai Cattle
Conservation & Dev. Program, Livestock & Dairy
Development Department, Khyber Pakhtunkhwa, Peshawar

Comp.-I
Comp.-II
Comp.-III
Comp.-IV
Comp.-V
Comp.-VI

15.10.2012 to 14.10.2015 Extended up to 14.10.2016
15.10.2012 to 14.10.2015
04.04.2013 to 03.03.2016
15.10.2012 to 14.10.2015
24.04.2013 to 23.03.2016
14.06.2013 to 13.06.2016 Extended up to 30.06.2017

Comp.-I
Comp.-II
Comp.-III
Comp.-IV
Comp.-V
Comp.-VI

Total Cost
8.100
6.040
6.680
5.670
9.849
4.505

Financial Status:

Total Release
5.133
2.045
0.560
4.730
7.705
0.739

Total Expenditure
4.524
1.937
0.510
4.729
7.637
0.378

Objectives:




Improve reproductive efficiency of cows and buffaloes through oestrus control and AI.
Compare hormonal protocol (including progestagens, GnRH and PGF2) and management factors
(biostimulation, wallowing and housing) for induction of fertile estrus in Nili-Rav and Kundi
buffaloes, during peak and low breeding seasons.
Compare hormonal protocol (including progestagens, GnRH and PGF2) and management factors
(biostimulation) for induction of fertile estrus in cows [Sahiwal, Cholistani, Thari/ Red Sindhi,
Achai and Non-descript (Gilgit)].
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Achievements:
Use of modern scientific reproductive and genetic tools has started in Pakistan to improve reproductive
and productive potential of cattle and buffaloes. Artificial insemination (AI) has dramatically affected
the world wide dairy industry by reducing the risk of venereal disease transmission, increasing the rate
of genetic change in dairy breeds, and in particular, increasing the milk yield of dairy cattle. Benefits of
AI have not reached in a big way in far flung areas of the country due to the lack of infrastructure,
scattered and small sized farms in those areas. Control of estrus cycle and fixed time insemination may
be used as a tool to overcome this problem. The coordinated study was taken up to carry artificial
insemination technology to small dairy farmers scattered in far flung areas on large scale over a period
of time using oestrus synchronization and improved management at national level in October, 2012.
NARC, Coordinating Unit, Islamabad: To study oestrus response and pregnancy rate in 22 buffaloes
treated with GnRH + CIDR or CIDR alone during low breeding season. After application of the two
protocols i.e., CIDR alone and CIDR + GnRH, the buffaloes were inseminated with frozen thawed
semen after 24hrs heat induction. Conception rate was higher (P = 0.193) in CIDR + GnRH treated
buffaloes (54.5 vs. 27.2%). In conclusion, CIDR + GnRH can be used effectively to synchronize oestrus
and attain an optimum conception rate in buffaloes during low breeding season when generally the
buffaloes cannot be bred naturally.
Another experiment was carried out on induction of fertile oestrus in non-descript cows during low
breeding season (winter). For this purpose eighty non-descript cows were treated for oestrus
synchronization and timed artificial insemination around Kot-Adu (District Muzaffargarh). Two
protocols viz-a-viz CIDR + GnRH and CIDR alone were tested under field conditions. The cows were
inseminated after 54-60 hours of CIDR removal with frozen thawed semen of Sahiwal bull. Animals
were examined for oestrus behavior after 12 hrs of CIDR removal until insemination (at 12 hour
interval). The results showed that CIDR + GnRH treatment (52.5%) provided better pregnancy
outcomes as compared to CIDR alone (42.5%). In conclusion CIDR + GnRH can be used effectively to
synchronize oestrus and attain an optimum conception rate in non-descript cows during low breeding
season.
UVAS, Lahore: Comparison of different synchronization protocols (prostaglandin vs. ovsynch) revealed
that oestrus response, ovulation and pregnancy rate was better in Ovsynch than prostaglandin protocol in
Cholistani cows. Physiology of estrous cycle revealed that cycle length was 21.1 ± 1.82 days, maximum
size of ovulatory follicle was 15.9 mm and most cows had two waves in Sahiwal cows. With Doppler
Ultrasound mean Pulstality Index (PI) and Resistance Index (RI) measured throughout the oestrus cycle.
RI increases at the time of ovulation.
This is the first comprehensive study to determine the physiology of oestrus cycle using Doppler
ultrasonography in Sahiwal cows. Ovsynch protocol was found better in terms of improving
reproduction and Timed Artificial Insemination as a new approach adopted in Cholistani cows.
MARC, Juglot, Gilgit: About three hundred and eighty five cows of farmers from various areas of
district Diamer, Bunji and Astore were inseminated. One hundred and forty nine cows showed heat sign
were inseminated. Seven hundred and sixty seven (767) cows were naturally served with Jersey and
Frisian Bulls maintained at MARC Juglote, MARS Chilas, Research Station Goner farm and Skardu.
Sindh Agriculture University, Tandojam: To improve reproductive efficiency of Thari cows and
Kundhi buffaloes, two experiments were performed during the period July 2014 to June 2015. In an
experiment, 40 Kundhi buffaloes at Kundhi Buffalo Farm Rohri divided into four groups (N=10) were
subjected to treatment i.e. group A: OvSynch bull-exposed (OBE), B: Prostaglandin bull exposed (PBE),
C: OvSynch non-exposed (ONE) and D: Prostaglandin non bull exposed (PNE). Estrus response and
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pregnancy rate did not differ significantly among the groups but bio stimulated (bull exposed) groups
with both synchronization treatments showed higher estrus response and pregnancy rate as compare to
non-bio stimulated group (P>0.05).
In another experiment, 40 Thari cows selected at Umerkot and its surroundings divided into four groups
(N=10) were subjected to treatment as group A: OvSynch bull-exposed (OBE), B: untreated bull
exposed (UBE), C: OvSynch non-exposed (ONE) and D: untreated non bull exposed (UNE). Estrus
response did not differ significantly among OvSynch bull-exposed (OBE) group and OvSynch nonexposed (ONE) groups (P>0.05). However, the pregnancy rate differ significantly among the groups
(P<0.05). Furthermore estrus response and pregnancy rate was higher in the OvSynch bull-exposed
group as compare to rest of the groups.
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Fig-4. Estrus response and pregnancy rate
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synchronized Thari cow

L&DD Department, Khyber Pakhtunkhwa: In a trial to compare heat incidence with PGF2a or CIDR
treatment for oestrus synchronization in Achai cows, 34 adult Achai cows were treated either with
PGF2a (n=17) or controlled with Intra-vaginal Drug Release (CIDR) containing progesterone (n=17)
for synchronization. The first protocol included the application of double injection of Prostaglandin
F2a (day-0 and day-11). The second protocol was the CIDR on day 0, then a single injection of PGF2a
on day 6 and removal of CIDR on day 7. Heat observed and animals were inseminated with frozen
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semen of Achai bull after 12 hours observing heat sign. It was observed that both the protocols have
the same percentage of heat incidence (94.11% while conception rate for CIDR+PGF2a was slightly
higher (35.29%) as compare to the 2xPGF2a protocol (29.41%).
In another trial to study the comparative efficacy of two synchronization protocols 2xPGF2a and
ovsynchprotocol evaluated for pregnancy rate in Achai cows, 21 adult achai cows with registered
farmers in Batkhaila area in Malakand were treated either with 2xPGF2a (n=11) or ovsynch protocol
(n=10). The first protocol included the application of double injection of PGF2a (day-0 and day-11).
The second protocol included with the administration of first injection on day 0, followed by PGF2a
on day 7thand second injection of GnRH on day-9. Animals were inseminated with frozen semen of
Acahi bull 16 hours and 72 hours after the last injection in ovsynch and double PGF2a protocols
respectively. Pregnancy confirmation was done on day 60 post insemination. It was observed that
double PGF2a synchronization protocol was efficient than ovsynch protocol in term of pregnancy rate
in Achai cows. The pregnancy rate for double PGF2a was recorded as 27.27 % while 10 % for
Ovsynch.

Fig 9.Achai Cow

Fig 10.Achai Bull

Dept. of Animal Husbandry, AJ&K, Muzaffarabad: During the reporting period the activities
conducted are as follows:
Table 3: Synchronization Protocol
District

Muzaffarabad
Haveeli

Protocol Used

No. of Animals Synchronized
& Artificial Inseminated
34
05
05
32
09

Ovsynch
CIDR
CIDR+GnRH
Ovsynch
CIDR
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Fig 11.Meeting with farmers and Estrous synchronization of nondescript cattle at an height of
8000 feet inMountain Naza Peer District Haveeli
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Name of Project:

Name of
PI/Institute:

Intensification of Fish Culture to Increase per Unit Area Fish
Production in Farm Ponds Using Different Managemental Inputs
(Coordinated Project: NARC-Islamabad, BZU-Multan, Uni. of SindhJamshoro,
Uni.
of
Peshawar-Peshawar,
Inland
FisheriesDeraMuradJamali)
Comp.-I
Comp.-II

Comp.-III
Comp.-IV
Comp.-V
Duration:

Comp.-I
Comp.-II
Comp.-III
Comp.-IV
Comp.-V

Financial Status:
Comp.-I
Comp.-II
Comp.-III
Comp.-IV
Comp.-V

Dr. Muhammad Afzal Bhatti, PSO, Aquaculture and
Fisheries, Animal Sciences Institute, NARC, Islamabad
Mr. Khalil Ur Rehman, Dy Director, Inland Fisheries,
Govt of Baluchistan, Fisheries Complex Ward No 8,
DeraMuradJamali
Mr. Zaigham Hassan, Asstt Prof., Dept of Zoology, Uni.
of Peshawar, Khyber Pakhtunkhwa
Prof. Dr. Naeem Tariq Narejo, (Fisheries), Dept. of Fresh
Water Biology & Fisheries, Uni. of Sindh, Jamshoro
Dr. Muhammad Naeem, Asstt. Prof. (Fisheries), Inst. of
Pure & Applied Biology, BhauddinZakarya Uni., Multan
16.10.2012 to 15.10.2015 Extended up to 15.10.2016
12.11.2012 to 11.11.2015
20.11.2012 to 19.11.2015 Extended up to 19.11.2016
18.10.2012 to 17.10.2015
17.12.2012 to 16.12.2015 Extended up to 16.12.2016
Total Cost
(Rs.million)
12.375
4.839
4.839
4.434
4.360

Total Release
(Rs.million)
10.753
2.397
1.827
1.945
2.231

Total Expenditure
(Rs.million)
9.235
2.268
1.785
1.944
2.229

Objectives:
The objectives of project are:






To enhance existing level of carp fish production from 1000-1200 kg/acre to an extent of 15002000 kg/acre through artificial diet/ supplementary feeding.
To work out proper managemental inputs (organic, inorganic fertilizers and artificial diet) for
intensive carp fish culture by using different managemental inputs for increasing the fish
production.
To determine the specific species combination and stocking density in intensive fish culture
system.
To study the effect of artificial feed on the meat quality of experimental fish.
Dissemination of intensive fish culture technology to the fish farmer in the country.
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Achievements:
Aquaculture is relatively low but rapidly expanding activity in Pakistan as it increases the domestic
supply of quality protein in the country. In order to get maximum fish yield from confined water it is
essential to use artificial feed along with fertilizer and organic manure. Judicious use of inputs, artificial
diets and adoption of the intensive fish culture technology can easily enhance the fish production. The
coordinated project initiated in October, 2012 to; enhance fish production, reduce fish growing period,
through use of artificial diets in public and private sector within the country.
NARC, Coordinating Unit, Islamabad: Trials were continued to evaluate the performance of carps
fingerlings fed on supplementary fish feed containing varying levels of crude protein (CP) level i.e,
15%, 20%, 25%. The size of fish at the stocking was about 7.5-10 cm. The fish stocked were Silver carp
(40%), Grass carp (20%), Rohu (30%), and Mori (10%). The data indicated that the best production
shown in treatment-3 i.e. 25% CP (136.83 Kg) followed by treatment-2 i.e. 20% (124.28 Kg), and
treatment-1 i.e. 5% (118.28 Kg) as compared to control (66.97 Kg). Overall, higher growth performance
of all species were recorded fed with 25 CP.
Another trial experiment was launched to compare the efficacy of balanced fish feed formulation from
locally available ingredients having 25% , 30% and 35% crude protein for the growth of carp fry. The
feed was offered @ 5% body weight of fry fish stock. The fish fry were stocked 20,000 fish/acre. The
trial replicated in earthen ponds for a period of 6 months. The results showed higher growth performance
of fish fed with treatment 3 i.e. 35%.
University of Peshawar, Khyber Pakhtunkhwa: Stocking density of 2000 fingerlings/acre, with species
combination of Silver carps (Hypophthalmicthysmolitrix), Grass carp (Ctenopharyngodonidella), Rohu
(Labeorohita) and Mori (Cirrhinusmrigala) @ 40%, 20%, 30% and 10% respectively were stocked in
fish ponds at Carp Hatchery and Training Center, Sherabad, Peshawar fed with supplementary diets
having 15%, 20% and 25% crude protein level @ 4% of their body weight per day. Growth performance
was measured on monthly basis upto six months, (May to November, 2014). According to the results,
total weight gain (with 25% CP feed) of Rohu, Mori, Grass and Silver carps was 476 kg, 184 kg, 519 kg
and 469 kg respectively which means total flesh produced in 6 months experiment was 1648 kg/acre.
Expected weight gain for a growth period of 9 moths will be 2472 kg/acre. The best growth was shown
by Grass carp whereas all the fishes showed best growth at 25% CP level.
Result of experiment on Carp fries at stocking density of 20000 fries/ acre for a period of two months
showed total weight gain (with 25% CP feed) of Rohu, Mori, Grass and Silver carps‟ fries was 534 kg,
200 kg, 630 kg and 529 kg respectively which means total flesh produced in 4 months experiment was
1893 kg/acre.
The experiments proved that feed formulated with locally available, cheap ingredients containing 25%
CP was the best for the growth of carps.
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Fig 12.Sample of Carp

Fig 13.Fish Netting

Institute of Pure and Applied Biology, BhauddinZakaryaUnversityi, Multan: Four different rearing
densities T1 (800), T2 (1200), T3 (1600) and T4 (2000) were stocked with ratio of 80% Labeorohito,
10% Catlacatla and 10% Cirrhinusmrigala in 12 earthen ponds (in triplicate) of same size in polyculture
system to study their effect on growth parameter. Each group was fed with same diet; 30% protein @
3% of entire wet body weight for six months. The best growth performance of all fish species was
obtained at T1 with maximum production at T4 stocking density. The study concluded that at low
stocking densities the fish growth, SGR, PER, %age weight and length gain showed maximum values
with low FCR but net production is minimum. As the stocking densities increases the inverse results
were obtained. So far a profitable culturing it is recommended to stock maximum number of fish in a
pond to get maximum weight. Farmers were trained to test and manage various water quality parameter
(temperature, dissolved oxygen (DO), pH, transparency, total alkalinity and total suspended solid (TSS).
Four students of M. Phil Zoology, three M. Sc Zoology and one B. S Zoology completed their studies
under the project and degrees were awarded.
Department of Fresh Water Biology, Fisheries, University of Sindh Jamshoro: The growth
performance of carps fed with supplement containing 15%, 20% and 25% crude protein (CP) for six
months in mud ponds was undertaken where 20% crude protein was found ideal for growth of carps.
Overall Rahu showed highest growth in terms of weight gain (485.0 g ± 3.0) and SGR (0.74),
respectively.
Another study was conducted to see the effect of high stocking density @ 20,000/acre, Rahu and
Morakhi for the period of six months with 30% CP in mud ponds. As per study result, a stocking (20,000
fish/pond) might be suitable for the culture of (L. rohita and C. mrigala) under polyculture system with
high density.
Directorate of Fisheries, Balochistan, Dera Murad Jamali: Different artificial fish diets with crude
protein level i.e. 20%, 25% and 30% were formulated. In order to evaluate the production performance of
different carps, experiments were conducted during 2014-15 under the level of 25% CP in earthen ponds in
public and private sectors in Fisheries Complex, Dera Murad Jamali and farmer field with various stocking
density; 1600 and 2000/acre. All the water parameters i.e. pH level, oxygen conductivities and salinity etc.
were studied during the experiments. Data regarding total production in different research trials was
recorded. After analyzing data, good performance of 1620 kg per acre production was obtained in
experiment conducted at Fisheries complex, Dera Murad Jamali.
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Name of Project:

Up-gradation of Our Local Rabbit for Meat Production (University
of Agriculture, Peshawar)

Name of PI/Institute:

Dr. Sarzamin Khan, Associate Professor, Poultry Sciences, Khyber
Pakhtunkhwa Agri. University, Peshawar

Duration:

24.05.2012 to 23.05.2015

Financial Status:

Total Cost:
Rs. 3.922 million
Funds Released: Rs. 3.463 million
Funds Utilized: Rs. 3.449 million

Objectives:




To assess the meat production potential of our local rabbits under farm condition.
To assess the cost benefit ratio of rabbit farming.
To evaluate the future of rabbit farming for introduction among local farmers through development
of a local breed and optimum set of local condition.

Achievements:
The white meat of rabbit is highly valued for its nutritional and dietetic properties such as high protein
content, low in cholesterol and sodium levels and is usually considered low fat meat compared to red meat.
No systematic research has been conducted to evaluate the production competence of the indigenous rabbits
under the modern intensive production system. Therefore, a research project was initiated in May 2012.
Local rabbits were adapted to the farm condition in a established rabbitory. Rabbit breeding lines and their
crosses were studied and on average an increase of 500 gm was recorded in live weight after feeding,
breeding and managemental interventions. Rabbit does not necessarily need high cost concentrates as
chickens. The cost per kg rabbit meat was Rs.200 under farm conditions.
Rabbit meat was introduced to the community and acceptability was tested among students and faculty
members at the University of Agriculture, Peshawar and common consumers. Its meat had equal
acceptability as that of chicken meat. Rabbit meat was found having acceptable flavor and taste when
slaughtered before puberty. It is also encouraging that incidence of Zoonotic diseases is very low in rabbit.
The feasibility of rabbit farming was developed and shared with farming community through farmers
training arranged with the help of SMEDA, Khyber Pakhtunkhwa, Peshawar. Five M. Sc (Hons.) students
conducted research study under the project and degrees were awarded after acceptance of their research
thesis.
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Fig 14.Experimental local Rabbits

Fig 15. Participants of training program arranged
underthe ALP project
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Name of Project:

Generation
of
Reference
Values
on
Amino
Acid Availability in Local Feedstuffs for Poultry and Capacity
Building at NARC/ PIASA on Amino Acid Analysis (ASI,
NARC, Islamabad)

Name of PI/Institute:

Dr. Agha WaqarYunus.
SSO, AN, Animal Sciences Institute, NARC, Islamabad.

Duration:

25.09.2014 to 24.09.2017

Financial Status:

Total Cost:
Rs. 4.995 million
Funds Released: Rs. 2.280 million
Funds Utilized: Rs. 1.993 million

Objectives:






Determination of available amino acid profile in the locally available feed stuffs for poultry with
involvement of industry.
Orientation of feed industry towards amino acid analysis.
Economization and productive enhancement of the small/medium poultry entrepreneurs.
Reduction on nitrogen emissions from poultry manure to the environment.
Capacity building at the NARC/ PIASA and helping industry in amino acid analysis.

Achievements:
Modern feed formulation for broilers in developed countries focuses on reducing the environmental
negative impacts of feed. The feed formulators both in Pakistan and abroad are now focusing on
individual amino acids to improve the quality of the protein supply to the birds. However, over 25% of
the commercial poultry feed is being prepared and marketed by small/ medium scale millers who do not
have laboratory facilities for amino acid analysis and rely on the data available from foreign
organizations. Such data, however, may not depict the actual availability of amino acid from the food
stuff available in Pakistan. The project started in September 2014, aimed on generating the reference
values on available amino acid content in the feedstuffs available in Pakistan for poultry.
The project is still ongoing and its achievements will be reported upon its completion.
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Name of Project:

Name of PI/Institute:

Duration:

Genetic Improvement of Selected Indigenous Naked Neck by
Crossing with Exotic Poultry Breeds of Rhode Island Red and Black
Astralorpe (Coordinated Project: NARC-Islamabad, PRI-Korangi
Karachi, The Uni. of Agri.-Peshawar)
Comp.-I
Comp.-III

Dr. Abdul Ghaffar, Coordinator/PSO, Animal Sciences
Institute, NARC, Islamabad
Dr. Sarzamin Khan, Professor/Chairman, Department of
Poultry Science, Khyber Pakhtunkhwa Agriculture
University, Peshawar.

Comp.-I
Comp.-III

25.02.2015 to 24.02.2018
14.05.2015 to 13.05.2018

Financial Status:
Comp.-I:
Comp.-III:

Total Cost
(Rs.million)
14.337
4.309

Total Release
(Rs.million)
1.488
0.368

Total Expenditure
(Rs.million)
0.326
0.283

Objectives:




Conservation and development of pure genetic resource of NN, RIR and BAL breeds.
Crossbreeding of Naked Neck with RIR and BAL to develop dual purpose high producing scavenger
chicken.
Multiplication and distribution of improved dual purpose NN breed in rural areas.

Achievements:
In Pakistan poultry has been playing a vital role in bridging the gap between supply and requirement of
animal protein food of high biological value. Our poultry production is mostly dependent on exotic
commercial lines. No attention has been given to the indigenous chickens and rural backyard poultry. The
indigenous chicken population in Pakistan is mainly composed of a number of breeds/ type i.e, nondescript desi, Naked Neck and Aseel. Efforts under the coordinated project initiated in February and
April, 2015, were made to develop Naked Neck breed as dual purpose rural breed in different countries.
Coordinating Unit, NARC: Five hundred and ten eggs of Naked Neck (NN) were collected in 4 batches
from different rural areas. The collected eggs were set in a private hatchery in four batches of 162, 128,
100 and 120 eggs. The detail is given below in the table. Hatchability of NN eggs varied from 10 to 66.6
percent. Data on different parameters recorded for selection of birds are given below:
Table 4: Hatchability of NN eggs set in four batches
Batch No.
1
2
3
4

Total Eggs
(Numbers)
162
128
100
120

Mortality
(Numbers)
1
0
5
-
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Hatched Eggs
(Numbers)
74
13
35
80

Hatchability
(%)
45.6
10.1
35.0
66.6

Fig 16. Experimental flock of NN Chicken at NARC

Poultry Science, the University of Agriculture, Peshawar: In the initial study, growth performance i.e.
weekly body weight (g), weight gain (g), feed intake (g), and feed conversion ratio (FCR) of native
naked neck chicken (basic origin of Khyber Pakhtunkhwa province) reared at both starting and growing
phases was studied. A total of 26 one-day old chicks of naked neck were reared in this period and data
were recorded on overall performance of the chicken at the starting and growing phases of the bird life.
In another activity, data were recorded on overall and comparative production performance of exotic
birds including Rhode Island Red (RIR) and Black Astralorpe (BAL) breeds.
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Name of Project:

Name of PI/Institute:

National Coordinated Project for the Genetic Improvement of Goat
Breeds in Pakistan (Coordinated Project: NARC-Islamabad, L&DDDHyderabad, L&DDD-Paharpur D. I. Khan, MARC PARC-Juglot)
Comp.-I
Comp.-III

Comp.-V

Duration:

Comp.-I
Comp.-III
Comp.-V

Financial Status:
Comp.-I:
Comp.-III:
Comp.-V:

Dr. Muhammad Fatah Ullah Khan, PSO/Director, Animal
Sciences Institute, NARC, Islamabad.
Dr. Najeeb-Ul-Rehaman, Station Director, Livestock
Research and Development Station, PaharPur, Dera
Ismail Khan, Khyber Pukhtunkhwa
Mr. Faridullah, PSO/PI, Mountain Agriculture Research
Center (MARC), Gilgit
13.05.2015 to 14.05.2018
04.06.2015 to 03.06.2018
14.05.2015 to13.05.2016
Total Cost
(Rs.million)
7.763
3.597
1.172

Total Release
(Rs.million)
0.475
0.321
0.257

Total Expenditure
(Rs.million)
0.213
0.312
0.225

Objectives:





Productivity enhancement through genetic improvement of small ruminants and thereby increasing
the livelihood of poor goat farmers.
Establishment of nuclear flocks of Saanen crossbreed goat at NARC, Islamabad.
Improvement in milk production of Dera Din Panah goat in Punjab, Damani goat in Khyber
Pakhtunkhwa and improvement in meat production of Pateri goat in Sindh and study of dairy traits
in Saanen crossbreds at NARC, Islanmbad
Survey of small ruminants at Gilgitbaltistan.

Achievements:
In Pakistan majority of sheep and goats are kept primarily for meat production. Some breeds of sheep
and goats are maintained at government farms including Lohi&Kajli sheep and Beetal &Kamori goats.
Genetic improvement programs involving private farmers have never been targeted. The coordinated
project aimed at improving the dual purpose breeds of goat for mutton and milk production in the
country by improving the native small ruminant breeds through application of scientific techniques like
selective breeding, feeding, disease control and better management.
NARC Coordinating Unit, Islamabad: Activities under the project were initiated in April, 2015 on
release of first installment of funds.
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Beetal

Fig 17.Beetal Goat (Male)

Fig 18.Beetal Goat (Female)

Livestock Res. & Dev. Station/ Damani Sheep and Goat Farm, Paharpur, D. I. Khan:
A total 30, farmer‟s having goats were registered for project activities from D.I. Khan. Seven hundred
(700) Damani goats from 11 flocks in 10 different villages were identified for selection of elite
productive animals for registration. Health cover including vaccination, de-worming and consultancy/
advisory services on various aspects of livestock provided to 44 livestock owners at their door step. A
one day training/ workshop “Awareness about conservation and genetic improvement of Damani goat”
was arranged for 30 farmers at Livestock Research Station, Paharpur, D. I. Khan.
MARC-PARC, Juglot Gilgit: Initial survey at three sites (Bunji, Juglot and Diamer) was conducted and
key herds owner were identified for collection of information on questionnaire. Published and
unpublished information regarding local breed was collected for further use.
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Name of Project:

Production Performance and Reproductive Efficiency
Enhancement of Indigenous Goats and Sheep in Turbat Area
under Optimum Feeding, Breeding and Health Management
(LRI-PARC, Turbat, Balochistan)

Name of PI/Institute:

Mr. Nazeer Ahmad,SO, Livestock Research Institute, PARC,
Turbat

Duration:

05.06.2012 to 04.06.2014Extendedupto 04.06.2015

Financial Status:

Total Cost:
Rs. 7.350 million
Funds Released: Rs. 5.828 million
Funds Utilized: Rs. 5.825 million

Objectives:



Improvement of production performance and reproductive efficiency of native goats and sheep
under optimum feeding, breeding and health management.
Training of farmers in feeding and health management practices and distribution of prototype
genetically superior selected breeding bucks/ rams among farmers.

Achievements:
More than 80% population in Baluchistan derives its livelihood directly and indirectly from livestock
raising. Poor genetic potential, under feeding and prevalence of diseases are main constraints in
increasing per unit production of livestock. Goats, sheep, cattle and camel are major livestock species
being raised in Makran. Genetic potential of native livestock has never been assessed in these areas
under optimum feeding and health management. Therefore, the project is launched to address livestock
sector issues for improving productivity and raising income levels of poor peasant communities.
During the reporting period, under the activity to produce prototype animals for fattening to boost
animal production, 5 Balochi breed rams and 5 Jattan breed bucks were provided to the farmers for
breed improvement purpose. The introduction of new breed‟s rams/ bucks in farmer flocks will increase
the mutton and milk production and lamb/kids ratio.
Experiments were conducted to see the effect of supplement ration on lamb/ kids fattening & marketing
and dissemination of the technology to the farmers. Thirty lambs versus 10 control lambs were selected
on farmer‟s field and supplemental feed ration was provided for 120 days. Data recorded has yet to be
analyzed.
Veterinary camps were organized and vaccination and drenching services were provided to 3500 goats
and sheep against internal parasitic and infectious diseases. The death ratio of sheep goats has been
reduced due to improved health management practices.
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Name of Project:

Use of Exogenous Fibrolytic Enzymes: Influence on
Chemical Composition, Digestion Kinetics of Fodder Grass
Silage and Buffalo Performance

Name of PI/Institute:

Dr. Mahr-Un-Nisa,Asstt. Prof., Inst. of Animal Nutrition and
Feed Tech., Uni. of Agri., Faisalabad

Duration:

27.07.2012 to 26.07.2015 Extended up to 30.06.2016

Financial Status:

Total Cost:
Rs. 6.480 million
Funds Released: Rs. 3.215 million
Funds Utilized: Rs. 3.215 million

Objectives:





Chemical composition and digestion kinetics of FG (fodder grass) as influenced by varying levels
of fibrolytic enzymes.
Effect of varying levels of exogenous fibrolytic enzymes on ruminal characteristics, in-vivo
digestibility and blood metabolites of Nili-Ravi buffalo bulls fed FG silage.
Growth and fattening performance of Nili-Ravi calves as influenced by diets varying in silage to
concentrate ratio with or without exogenous fibrolytic enzymes.
Influence of diets varying in silage to concentrate ratio with or without exogenous fibrolytic
enzymes on milk production and its composition in Nili-Ravi buffaloes.

Achievements:
Ruminant animal productivity can only be cost effective if they are raised on forages. Forages are
generally low in digestibility which resultantly reduces feed consumption, thus adversely affects the
animal productivity. Many methods have been used to enhance the feeding value of forages like silage
making. It could further be enhanced by using fibrolytic enzymes. Several fibrolytic enzymes products
evaluated as feed additives in ruminants diets were originally developed as silage additives. Exogenous
enzymes are usually used while ensiling the fodder as they act as silage preservatives and improve the
silage stability. Direct fed exogenous enzymes may improve the growth performance and milk
production in ruminants by improving the feed utilization efficiency. The project is formulated to use
exogenous fibrolytic enzymes and its influence on growth performance of Nili-Ravi calves.
It was established that treating with enzyme reduced its pH, is an important indicator of quality silage.
The enzyme treated silage had higher crude protein contents and decreased fiber contents, improving
silage nutritional quality. Enzyme supplementation enhanced nutrient digestibility in situ. The results of
2nd year studies revealed that diet containing enzymes reduce cost of production due to improved feed
efficiency and daily weight gain and enhanced dietary nutrient digestibility. The growing and fattening
male buffalo calves were in positive nitrogen balance across all diets. The enzyme supplementation
spared 10% dietary concentrate without compromising animal performance.
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Name of Project:

Improved Utilization of Beetal Goats through Open Nucleus
Breeding Scheme (University of Agriculture, Faisalabad)

Name of PI/Institute:

Dr. Muhammad Sajjad Khan,Prof., Dept. of Animal Breeding
and Genetics, Uni. of Agri., Faisalabad

Duration:

17.05.2012 to 16.05.2015

Financial Status:

Total Cost:
Rs. 1.942 million
Funds Released: Rs. 1.393 million
Funds Utilized: Rs. 1.260 million Upto 30.04.2015

Extended up to 16.05.2016

Objectives:





To device strategy of breed improvement in the two strains of beetal goats through participatory
approach under open nucleus breeding system.
Recording of flocks of two Beetal strains viz: Makhi-Cheeni and Faisalabadi.
Selection of superior does and bucks for breeding in the registered flocks.
Distribution of superior bucks in field for genetic improvement.

Achievements:
There are more than 59.9 million heads of goats in Pakistan but production per animal is very low. The
sub-optimal productivity of existing flocks of goats is mainly attributed to low genetic potential,
nutritional and managemental inadequacies. Beetal breeds of goatshaving high potential for meat and
milk production. Its productivity per head can be increased to a substantial level through open nucleus
breeding scheme (ONBS) which is a method of selectionby using breeding animals in a nucleus, or
upper tier and a large number of animals in lower tier. It permits animals from the lower tier to
contribute progeny to the upper tiers. ONBS can increase the overall rate of genetic improvement. The
project was designed following the strategy to improve Beetal goats‟production through breed
improvement efforts.
During report period several consultative meetings were organized to define breeding objective and
selection criteria of breeder. Selection of two beetal goat strains viz; Makhi-Cheni and Faisalabadi were
mostly based on morphological attributes followed by meat production. Training of farmers has been
done regarding data recording, tagging, vaccination and deworming. Performance recording of
registered farmers continued. The kids born with registered farmer‟s does during the reporting period
have been measured. Data were computerized regularly so that elite bucks and does among those kids
can be considered for selection. Performance recording of previously existing kids continued and
selection process initiated. Farmers having bucks with structural problems (genetically controlled) were
educated and facilitated to practice good management including disease prevention and vaccination
measures which helpedthem to reduce the winter mortality in kids. Good numbers of kids available for
selection which can increase selection intensity and better performance bucks for further dissemination
to the community in future.
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Name of Project:

Evaluation of Microorganisms, Clays and Herbs for
Mycotoxin Degradation and their Effect upon Nutrient
Availability in Chicken (Uni. of Agri., Faisalabad)

Name of PI/Institute:

Dr. Muhammad Zargham Khan,
Professor, Department of Pathology, Faculty of Veterinary
Sciences, University of Agriculture, Faisalabad

Duration:

27.07.2012 to 26.07.2015

Financial Status:

Total Cost:
Rs. 7.081 million
Funds Released: Rs. 5.932 million
Funds Utilized: Rs. 5.616 million

Objectives:



To evaluate the aflatoxin inactivating/binding potential of locally available mycotoxin
inactivating/binding agents like bentonite clay, distillery sludge and Silybummarianum in poultry
birds.
To evaluate the ochratoxin inactivating/binding potential of locally available mycotoxin
inactivating/binding agents like bentonite clay, distillery sludge and Silybummarianum in poultry
birds.

Achievements:
Mycotoxins produced by toxigenic species of fungi frequently contaminate the agricultural products and
by-products used as feed ingredients for poultry and livestock. Aflatoxins (B1, B2, G1, G2, M1 and M2)
are highly potent toxins causing various disease syndromes in poultry, livestock and human.
OchratoxinA (OTA) another mycotoxinoccurring in cereals, beans, ground nut, spices, dried fruits and
milk. Poultry and livestock fed on OTA contaminated feed may harbor this toxin in their tissues.
Binding/inactivation of mycotoxins in poultry feed has been reported by incorporation of various clays
including calcium aluminosilicates, bentonites and zeolites. The project was formulated with aims to
study the toxin binding potential of locally available bentonite ore in poultry feeds and evaluate their
ameliorative effects in toxin contaminated feeds upon poultry health and immune system.
Experiments were conducted during the report period to “evaluate the possible ameliorative effects of
dietary addition of yeast in OTA fed birds” and “assess the possible ameliorative effects of dietary
addition of Baker‟s yeast in AFB1 fed birds”. In thistrial different parameters were evaluated including
mortality, clinical signs, body weight gain, organ weights, gross and histopathology; different
immunological parameters.
The preliminary results showed that baker‟s yeast showed an ameliorative effect when fed in
combination with different dietary levels of Ochratoxin and Aflatoxin to the broiler chicks. However, the
final conclusion will be made upon the completion of the study.
Two M. Phil thesis; „A study of possible ameliorative effects of dietary addition of Baker‟s Yeast in
OTA fed birds by QasimAltaf‟ and „A study of possible ameliorative effects of dietary addition of
Baker‟s yeast in AFB1 fed birds by Zain-ul-Abadin‟ has been produced as a result of project work.
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PLANT SCIENCES
Introduction:
Plant Sciences Division (PSD), PARC covers the major task for research and development activities
related to broader areas of crop improvement/ production, plant protection, and promotion of high
value crops for sustainable agriculture and self sufficiency in the major food commodities. Work was
also being done for value addition, post harvest management and adoption of resource conservation
technologies for better crop management. In this regard, research projects on priority areas from the
scientists all over the country were invited for funding from Agriculture Linkage Program (ALP),
which is a good source of competitive grant to provide opportunity to the scientists to resolve the
priority issues of national level. Students of universities/institutions also benefited from these projects
to complete their research work for award of degree.
In order to achieve the targets for the year 2014-15 PSD got approved 16 research projects for ALP
funding while 15 on-going projects were completed during the reporting period. Under the completed
projects efforts were made to develop hybrids of Sunflower, Canola, Chili, Tomato, Brinjal and Bittergourd. In another projects identification of genotypes of chili is in progress at Umerkot, Sind. Seeds of
Guar, Fennel, Fenugreek, Ispaghol, NARC-Kalonji, Linseed and Taramira were multiplied to
popularize these crops among farming community. Work on medicinal and aromatic plants for
sustainable utilization was done at NARC and 40 medicinal plants of Azad Jammu & Kashmir (AJK),
Poonch areas were identified to place on PARC website. Mother blocks and nursery of Cherry and
Pistachio were established at MART, Gilgit for an easy access to local growers. While mobile facility
for removal of astringency and improve shelf life of persimmon was established at NIFA, Peshawar.
Moreover, work on development of products like dates candy, syrup & paste have shown that it has
much potential for opening new channels to international markets. However, work done in the
research projects during 2014-15 is briefly summarized in the report.
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Name of Project:

Development and Evaluation of Indigenous Sunflower Hybrids in
Different Ecological Zones (NARC, Islamabad).

Name of PI/Institute:

Dr Muhammad Ayub Khan, PSO, Oilseed Program, NARC

Duration:

01.04.2012 to 30.06.2015

Financial Status:

Total Cost:
Rs. 4.848 million
Funds Released: Rs. 4.177 million
Funds Utilized: Rs. 3.441 million

Objectives:
The objectives of the project are as follows:




Sustaining and strengthening breeding program on sunflower.
Development and evaluation of locally developed sunflower hybrids in various ecologies of the
country.
Adaptive research/on-farm testing of the indigenous sunflower hybrids for demonstration and
transfer of improved production technologies to sunflower growers.

Achievements:
For germplasm acquisition, thirty two new open pollinated varieties were acquired from Leibnez
Institute of Plant Genetic and Crop Plant Research (IPK) Gatersleben, Federal Republic of Germany
and two open pollinated varieties were acquired from Russian Federation.
To enhance genetic diversity through mutation breeding, twenty five sunflower inbred lines (18 A, B
and 7 R lines) were irradiated with six different doses of gamma rays at NIFA, Tarnab, Peshawar.
During evaluation, very insignificant variation was observed. Among all inbred lines only nine plants
were selected for further use in breeding. Significant variation was observed in these selected plants
for plant height, plant vigor, plant canopy, stay green character, resistance/ tolerance against moisture
stress and phoma disease.
377 inbred lines were planted for generation advancement, maintenance and to stabilize the level of
uniformity. These liens are in BC-2 to BC-6 stages for inbred lines development 163 inbred lines. Ten
parent lines, A, B and R of potential hybrids were planted for purification 22 inbreed lines were
multiplied to make new hybrid combinations. Nine new inbred lines were developed.
154 cross combinations were developed for evaluation during the period of project duration.
226 hybrid combinations were evaluated in preliminary yield trials (PYT). Local hybrids (SMH-0925,
SMH-0926, SMH- 0927, SMH-1101, SMH-1102, SMH-1103 and SMH-1104) produced higher yield.
Other four new hybrids, SMH-1201, SMH-1216, SMH-1218 and SMH-1220 were also found promising.
Thirteen potential hybrids were included in NUYT for testing their adaptability and performance (yield
potential) under different environmental conditions at 12-16 locations.
In conclusion, sunflower breeding program was strengthened during project duration by acquisition of
new sunflower germplasm. New germplasm was used for increasing genetic variability in the available
gene pool and development of new inbred lines. Nine A, B and four restorer lines were developed. All
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the inbred lines were used for the development of new hybrid combinations. However, 154 hybrid
combinations were developed, ten hybrids (SMH-0925, SMH-0926, SMH-0927, SMH-0928 and SMH1101, SMH-1102, SMH-1103, SMH-1104, SMH-1216 and SMH-1218. SMH-0927) has shown better
yield potential than Hysun-33.

Seed Setting in Local Hybrid “SMH-0927”

Field Performance of Local Hybrid SMH-0927

41

Name of Project:

Development and Evaluation of Indigenous Canola Hybrids in
Different Ecological Zones (NARC, Islamabad)

Name of PI/Institute:

Dr Abdul Rashid, PSO, Oilseed Program, NARC

Duration:

01.04.2012 to 30.06.2015

Financial Status:

Total Cost:
Rs. 4.369 million
Funds Released: Rs. 3.375 million
Funds Utilized: Rs. 2.445 million

Objectives:
In order to develop local hybrids & project with following objectives was executed at NARC.




Development and maintenance of A, B and R lines.
Development and evaluation of new hybrid combinations.
Testing of locally developed canola hybrids in various ecologies of the country for the selection of
new potential ones.

Achievements:
Canola hybrids produce better yields than non hybrids varieties at almost the same level of inputs
besides facilitating mechanized harvesting and threshing due to even plant height and uniform crop
maturity. Canola hybrids are planted on about 50 thousand acres annually in Pakistan with imported
hybrid seeds. The huge amount of foreign exchange is being spent every year on import of canola and
sunflower hybrid seed. This has increased the cost of production and reduced the profit margin of
farmers. Thus providing hybrid seed to the farmers at affordable price will result in productivity
enhancement per unit area.
Three hundred and sixty two (362) CMS and B lines and 8 Restorer lines were maintained. Twenty three
(23) new Brassica napis germplasm lines were converted into CMS lines. One hundred and fifty eight
(158) new hybrid combinations were made using CMS restorer system.
One hundred and thirty (130) hybrid combinations were evaluated for seed yield potential. Among 130
hybrids, the seed yield of six hybrid combinations was better than commercially grown hybrid “Hyola401” (2468 kg ha-1). The two hybrids CRH-102 and CRH-81 produced quite better seed yield than
Hyola-401. The seed yield of CRH-102 was 2613 kg ha-1 with 5.9% yield increase over Hyola-401 and
seed yield of CRH-102 was 2604 kg ha-1 (5.5% yield increase over Hyola-401).
Three canola hybrids were tested in National Uniform Rapeseed Yield Trials (NURYT) at 19 locations
during two years for yield potential and adaptability. On an average of 19 locations, CRH-119 was good
and produced seed yield of 2045 kg ha-1. While seed yield of CRH-148 was 1883 kg ha-1. The check
hybrid „Hyola-401” produced seed yield of 1851 kg ha-1 seed.
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Eleven new hybrids were evaluated in Adaptability Yield Trial conducted at 8 locations during two
years. On an average of 8 locations, one hybrid “CRH-388” produced seed yield of 1964 kg ha-1
followed by CRH-342 with seed yield of 1937 kg ha-1, CRH-131 with seed yield of 1932 kg ha-1 and
Hyola-401 with seed yield of 1924 kg ha-1.

Maintenance of CMS and Restorer

New hybrid CRH-119
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Name of Project:

Indigenous Hybrid Development in Vegetables (NARC, Islamabad)

Name of PI/Institute:

Mr Taj Naseeb Khan, SSO, HRI, NARC

Duration:

02.04.2012 to 30.06.2015

Financial Status:

Total Cost:
Rs. 4.768 million
Funds Released: Rs. 4.343 million
Funds Utilized: Rs. 4.238 million

Objectives:
The project of hybrid development in selected vegetables was augmented to cater the need of the hour of
vegetable hybrid seed production with special emphasis on the development of hybrids in determinate
tomato, chilies and bitter gourd for field cultivation with objectives as under:





Two high yielding F1 hybrids of each in determinate tomato, chili and bitter gourd will be
developed/ finalized by the end of the project.
Preliminary/ secondary evaluation of developed hybrids of tomato, chilies and bitter gourd.
Characterization of hybrids and parental lines.
Seed multiplication/ maintenance of parental/ promising lines of determinate tomato, chilies and
bitter gourd.

Achievements:
With the increase in population, there is a dire need to produce vegetables to feed the population at
large.
Exploitation of heterosis in vegetables is a plus point towards the direction of the proposed goal of
hybrid development as most of the vegetables belong to cross pollinated group.
Activities were carried out to develop hybrids in chilies, bitter gourd and determinate tomato keeping
in view the prevalent hybrid seeds in vegetable sector.
Seed of six elite homogenous chili lines was maintained by planting in the isolating net tunnel in order
to protect from foreign pollen contamination and out crossing. Ten (10) new elite chili cross
combinations were developed on the basis of their last year‟s performance. Indigenously developed
chili hybrids gave green chili yield i.e; Hyb 2-13 (140.15 T/ha), Hyb 4-13 (127.65 T/ha), Hyb 10-13
(114.75 T/ha), Hyb 1-13 (110 T/ha) in comparison to two local varieties i.e.; Tatapuri (18.35 T/ha) and
Lounghi (16.55 T/ha) and two international hybrids i.e.; 222-hybrid (52.20 T/ha) and HP. No. 17
(118.75 T/ha). The characterization of the remaining 03 elite chili inbred was completed.
Sib-mating was performed to maintain eight bitter gourd inbred lines viz., 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 eight varieties/ strains (Faisalabad long, Vehari
medium, KBG-2, Karela Jhalari, Kaleem, Ghutka Karela, TNC and Palee F1). The seed was harvested
for each of the research activity. Inbred line progression was made i.e.; 08 lines in S 0 and 01 line in S2
was harvested. The primary evaluation of the indigenously developed bitter gourd hybrid remained
satisfactory but was not comparable with the international checks.
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Seed of 09 parental lines of determinate tomato was maintained. Indigenously developed determinate
tomato hybrids viz; Hybrid-6, Hybrid-1, Hybrid-7, Hybrid-2, Hybrid-14 and Hybrid 15 gave
maximum fruit yields i.e; 110.94, 106.15, 106.02, 104, 102.03 and 101.69 t/ha respectively. The
botanical characterization of 01 determinate tomato line (17905) was done.
In conclusion the studies / research carried out with the achievements in the form of high yielding
hybrids in chilies and determinate tomato. However, performance of the indigenously developed bitter
gourd hybrids remained satisfactory but was not comparable to international checks. The reason was
the close similarity among the inbred lines and the commercial variety used for the constitution of
hybrid combinations.

Best Performing Indigenously Developed Chili Hybrids During 2014.

Pictorial View of Plant of NARC
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Name of Project:

Conservation and Sustainable Utilization of Aromatic and
Medicinal Plants (NARC-Islamabad)

Name of PI/Institute:

Dr. G. Mustafa Sajid, SSO, PGRI, NARC, Islamabad

Duration:

01.04.2012 to 30.06.2015

Financial Status:

Total Cost:
Rs. 5.749 million
Funds Released: Rs. 4.823 million
Funds Utilized: Rs. 1.876 million

Objectives:
Keeping in view the genetic erosion of aromatic and medicinal plants, to conserve this precious genetic
diversity for future use but also evaluate them for traits of economic significance, the projects was
proposed to expand germplasm collection of field cultivated and endangered wild aromatic plants with
following objectives:






Germplasm collection of aromatic and medicinal plants of commercial importance from diverse
ecologies (AJK, Gilgit-Baltistan, Northern KPK and Cholistan/Thall areas of Punjab).
Characterization and identification of promising lines of selected medicinal plants of economic
significance.
Seed multiplication and on-farm demonstration of elite lines of cultivated medicinal plants at
farmer‟s fields.
Chemical (Phytochemical) analysis of cultivated medicinal plants for active ingredients.
Training of local growers, researchers and students at graduate/post graduate level in production
technology and post harvest processing of medicinal plants.

Achievements:
Medicinal plants and traditional medicines play an important role in the health care system of
developing countries. Around 75-90% of the developing world‟s population and about half of the
industrialized world‟s population still depend on the complementary and alternative systems of
medicine. Pakistan has more than 6,000 species of higher plants and at least 12% of the flora is used
medicinally. Due to lack of knowledge about conservation measure, some medicinal plants are
endangered as a result of over exploitation in AJ&K, Hazara, Malakand and northern areas of country.
The production potential of plants is very low and these have not been fully exploited.
Diverse gene-pool of medicinal crop plants of economic importance was collected locally as well as
acquired from worldwide sources to expand the existing genetic base of the particular medicinal crops
in Pakistan. As a result, medicinal crops germplasm has been enhanced at PGRI gene-bank by the
addition of more than 2000 new accessions. The germplasm received from foreign sources was not
only regenerated but their seeds were multiplied and characterized so that the material could be stored
in PGRI gene-bank and its gene-pool could be supplied to user communities in future.
Genetic variability was studied for Guar, Fenugreek, Ispaghol, Kalonji, Linseed, Safflower and
Taramira germplasm at phenotypic level using qualitative and quantitative traits. A considerable level
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of phenotypic diversity was observed among guar accessions for most of the traits measured.
Similarly, Fenugreek and Kalonji germplasm also displayed a reasonable amount of variation for traits
of economic significance, whereas Ispaghol accessions regenerated/characterized under glasshouse
showed limited diversity. Promising lines of various crops for traits of economic importance have
been identified that could be exploited in future varietal improvement programs. Biochemical analysis
of safflower germplasm was also conducted at total seed storage proteins level using SDS-PAGE
analysis. A low level of diversity was detected among various accessions. Our investigation showed a
limited level of intra-specific diversity in safflower genotypes. Low level of differences in major bands
in different accessions specifies that genes coding for these proteins are preserved in the species. It
was noticed that SDS-PAGE technique alone is not sufficient to study intra-specific variation.
Molecular analysis of local guar germplasm was also conducted at DNA level using RAPD markers. A
considerable level of diversity was detected among various accessions. Accessions with high yield
potential and other desirable traits were identified and their seed multiplied for future dissemination to
the growers.
Seed of selected lines of cultivated herbs of economic significance (fennel, fenugreek, guar, linseed,
NARC-Kalonji, Taramira, etc.) was multiplied for enhanced cultivation at NARC as well as farmers‟
fields for using as seed source for the growers. Encouraging outcomes have been noticed by the use of
elite and selected lines of medicinal crops at farmers‟ field in Punjab. Training of researchers, students
and growers regarding production technology, seed preservation, post-harvest management and
sustainable exploitation of medicinal crop plants was carried-out for the promotion of these ignored
crops for the marginal and trivial lands in Pakistan.
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Name of Project:

Molecular Diagnostic Assay for the Assessment of Seed Health in
Rice (Oryza sativa) (NARC-Islamabad).

Name of PI/Institute:

Dr Naeem Ullah, PSO, Institute of Agri. Biotechnology and Genetics
Resources, PGRP, NARC, Islamabad

Duration:

01.04.2012 to 31.03.2015

Financial Status:

Total Cost:
Rs. 3.366 million
Funds Released: Rs. 2.703 million
Funds Utilized: Rs. 1.876 million

Objectives:




Assessment of rice germplasm present in the gene bank and the seed available in the market against
Bacterial leaf blight and Rice blast.
Improving the health status of infected rice seed via various treatments and replacing the infected
seeds in the gene bank with the healthy seed.
Documentation of seed health status and dissemination of information.

Achievements:
Seed born diseases are defined as diseases which have one or more stages of their life cycle associated
with the seed. Rice suffers the attack of more than 17 different seed borne diseases of which Bacterial leaf
blight and rice blast are two of the most important diseases. Blight of rice affect filling of the grains and
emergence of panicles and weaken the seedlings. There is a report of loss in rice crop due to blight up to
59-90%. So, there is a need for early detection for seed born diseases caused by microorganism. The
project is formulated to establish a reliable diagnostic method which can be used for determining the
health status of rice germplasm against two important diseases of rice viz.
Seeds of 700 rice accessions were acquired from genebank while 33 were collected from Sheikhupura,
Lahore, Sialkot, Narowal, Pasroor, Faisalabad and Hajira (AJK). DNA of all the samples was extracted
through CTAB (using half seed) method. Extracted DNA was checked for quality and quantity through
0.8% agarose gel and Nanodrop spectrophotometer. Genomic DNA of X. oryzae and other bacterial
strains i.e. B. subtilis, B. thuringenesis, P. syringae was also extracted to check the specificity of the
primers. Diagnostic PCRs were conducted with X. oryzae specific primer Xoo2. Specificity of P. oryzae
specific diagnostic primers was also confirmed by applying these primers on DNA of different fungal
strains. MIF primer producing 300bp band only in P. oryzae was used in diagnostic PCRs for
identification of infected rice seed samples. A total of 87 samples were found to be infected for Bacterial
Leaf Blight and 95 for Rice Blast out of 700 rice accessions acquired from genebank. Mint and basil
essential oils were tested for their antimicrobial potential against X. oryzae and P. oryzae. Significant
differences were recorded for antimicrobial activity among mint and basil essential oils. Hot water
treatment also showed promising results for removal of infection from seeds at 53°C for 30 minutes.
Germination percentage was checked for hot water and essential oil treated seeds. Hot water treated seeds
showed 100% germination rate while maximum germination percentage (86%) was recorded in 90ppm
essential oil applied seeds. After three months of storage at 10°C, germination %age will be checked
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again and treatment showing higher germination percentage and seed vigor will be applied to seeds for
removal of infection during storage.
The conclusion derived from the study is as follows:
1. Xoo2 primer designed against HrcC protein was found to be X. oryzae specific.
2. MIF primer was specific to P. oryzae.
3. A total of 87 rice samples were found to be infected for Bacterial Leaf Blight and 95 samples for
Rice Blast.
4. Mint essential oil was effective against X. oryzae and P. oryzae than basil essential oil and hot
water treatment.
5. Hot water treatment at 53°C for 35 minutes found effective with 100% germination.

49

Name of Project:

Introduction and Demonstration of Integrated Farming System
(IFS) to Enhance Farm Sustainability and Poverty Reduction in
Lesbela District (Coordinated Project: CARS (PARC), Bhawani,
Lasbela Uni. of Agri., Water and Marine Sciences, Uthal, Lasbela,
Baluchistan).

Name of PI/Institute:

Dr Abdul Hameed Baloch, Asstt. Prof., Faculty of Agri., Lasbela University
of Agri., Water & Marine Sciences (LUAWMS), Lasbela

Duration:

01.08.2012 to 31.07.2015

Financial Status:

Total Cost:
Rs. 5.036 million
Funds Released: Rs. 0.897 million
Funds Utilized: Rs. 0.197 million

Objectives:
The proposed project will focus to develop cost effective and sustainable integrated packages for
important crops, livestock and aquaculture through training and technology transfer with objectives:
 To study the suitability of different crop-livestock-aquaculture based IFS models for agro-ecological
zone of Lasbela.
 Investigate the macro-environment for IFS based multiple commodity models.
 To study the effects of integrated farming approach on crop productivity, animal performance and
total biomass (animal fish) yield.
 To study the economics of crop, livestock and fish productivity under model integrated farming
system.
Achievements:
Lasbela district is suitable for growing deciduous fruits, vegetables, livestock and fishery business. The
costal and marine resources of the area are largely untapped. The principal reason for the weak
performance is low productivity along the entire value chain.
Coastal Agricultural Research Institute (CARI) - PARC, Bhawani, Lasbela: Survey was conducted in
22 union councils of 7 tehsils in Lasbela district and found that 310 farmers were engaged fully and
partially in integrated farming system at small and large scale. Shade house was established for
propagation of nursery of different fruits in coastal area of Lasbela district. Nursery of coastal
agriculture/ horticulture/ fruit plants developed for distribution among progressive farmers to increase
their capacity of orchards and integrated farming system through application of modern technique.
Fish nursery was provided to the farmers for their mud ponds and fish feed was also provided for better
growth of fish and demonstrated to the local farmers. The livestock, fish and poultry model feasibility
introduced among the farmers.
The selected horticulture, fodder and cereal crops tested for optimum cultural practices on CARI
experimental farm at Bhawani and farmer‟s demonstration sites for working optimum productivity in bi
or tri commodity IFS system in combination with poultry, livestock and/ or fish. Fodder crops and fish
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species may include rye, sudan napier grass and water hyacinths; and grass carp, silver carp, common
carp and big head carps etc. respectively. The crops selected are dependent on preferences based on
family consumption, market, soil type, rainfall and type of animal raised.
At least 3-5 combinations of crops, livestock and fisheries based IFS tested on demonstration sites on
farmer‟s fields. External inputs minimized through waste recycling and growing of nitrogen-fixing and
pest resistant plants in the farming system. This technique makes effective use of inputs such as soil,
water, fertilizer etc. Thus output per unit area increases with manifold returns to growers.
Lasbela Uni. of Agri., Water and Marine Sciences, Uthal, Lasbela, Balochistan: Since the project has
been completed, the final technical progress report has not been provided.
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Name of Project:

Cultivation of Pistachio in Gilgit Baltistan (MARC-Juglot, Gilgit)

Name of PI/Institute:

Mr. Tajudin,
Scientific Officer, Mountain Agricultural Research Centre (MARC),
Juglote, Gilgit Baltistan.

Duration:

15.11.2014 to 14.11.2017

Financial Status:

Total Cost:
Rs.3.492 million
Funds Released: Rs.0.871 million
Funds Utilized: Rs.0.814 million

Objectives:
The objectives of the study/research are as follows:





To help increase income generation of the growers of Gilgit-Baltistan, apart from improving
nutritional intake of the local community through local market oriented agricultural research and
developments activities.
Introduction of improved indigenous and exotic varieties of pistachio for commercial cultivation in
Gilgit-Baltistan.
Development and dissemination of area specific improved packages of crop production and
management practices for successful cultivation in Gilgit-Baltistan.
Capacity building and awareness rising of progressive growers through formal and informal training,
workshops, field days and exposure visits for adoption of pistachio on large scale in Gilgit-Baltistan.

Achievements:
Pistachio (Pistacia vera L.) is an important deciduous nuts tree. In Pakistan pistachio trees are
growing in Balochistan province in the wild and in regular orchards. Gilgit-Baltistan (GB) has very
ideal agro-climatic conditions for successful cultivation of pistachio. Dry nuts are cultivated
throughout GB owing to its high demand in the market and high returns for the growers. However,
pistachio, a highly nutritious and sought after dry nut, which can fetch high return, has never been
introduced and cultivated in GB. Keeping in view, the commercial importance of pistachio as a dry nut
crop and its suitability for cultivation in the area, the proposal has been formulated to introduce and
develop pistachio, as a cash value added crop, for the uplift of the livelihood of the poor farming
communities of the area.
After the project initiated in November, 2014 on releases of funds, work plan for the financial/
growing year 2014-15 was prepared. A few areas were visited for identification of wild relatives of
pistachio in Juglote (Sai) and Doyan/ Rato villages of District Gilgit and Astore, respectively. A
plastic tunnel/ greenhouse constructed at MARC, Juglot.
The newly established pistachio orchard and pistachio nursery of rootstock managed for irrigation,
fertility, weeding and insect/ pest control at MARC. The rootstock and seedlings of pistachio already
established were also managed during reporting period.
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The Newly Established Pistachio Orchard & Managed For Irrigation, Fertility, Weeding
and Insect/Pest Control at MARC.
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Name of Project:

Evaluation of Chili Varieties for Quality, Production, High Yield
Disease Resistance in Lower Sindh (AZRI-Umarkot)

Name of PI/Institute:

Dr. Attaullah Khan,
Principal Scientific Officer/Director, Arid Zone Research Institute (PARC),
Umerkot

Duration:

03.03.2015 to 02.03.2018

Financial Status:

Total Cost:
Rs.7.881 million
Funds Released: Rs.0.517 million
Funds Utilized: Rs.0.345 million

Objectives:





To study the Integrated Nursery Management (INM) techniques in chilies varieties cultivated in
lower Sindh.
To identify elite genotypes of chilies and to select/develop varieties from evaluated material.
To develop Integrated Crop Management (ICM) model to reduce insect pest and diseases.
To investigate Postharvest Management techniques in chilies to maintain the export quality.

Achievements:
Chili (Capsicum annum L.) is an important spice and used as salad, medicine and industrial product.
Chilies are valued world wide as natural flavor, colorant, food additives and pigments for
physiological and pharmaceutical uses. It also contained considerable amount of antioxidants such as
vitamin E and C and carotenoids. In Pakistan chilies are cultivated round the year. The demand for
Pakistani chilies is dropped due to the detection of mycotoxins. The higher mycotoxins levels are due
to poor management both in pre-harvesting and post-harvesting period, poor storage conditions, nonavailability of technical knowhow and disease control etc.
102 genotypes of chilies collected from PGRI and other sources. Seedlings of these varieties were
developed and transplanted in the field. Variation of chilies varieties, especially in Dandicuts were
found. Mixture of more than four varieties of Dandicut chilies was observed in farmer‟s field. Quality
seed of Dandicut varieties of chilies from disease free and healthy plants was collected for nursery
sowing. Half acre of local Dandicut chilies varieties selected at Umarkot and Kunri for their
performance and their characters observed and recorded.
To identify elite genotypes of chilies and select/ develop varieties from evaluated material, more than
twelve varieties performed excellent and producing good fruits. Two sites near Umarkot and Kunri
were selected and plots on chilies were maintained for integrated crop management study. To
investigate post harvest management techniques to maintain export quality chilies, dry seed of five
segregated/ selected chili varieties of Dandicut was collected from PGRI and AVRDC to be used in
next season.
The significant findings during the report period of the project are seed of five Dandicut chilies
varieties and eleven OP varieties collected for further multiplication. Samples of fresh collected fruits
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were sent to GQTL SARC, Karachi for Aflatoxin presence. The same fruit after drying were again
sent to observe the presence of Afalotoxin after drying on different sources i.e. Mat of Date Palm
leaves, green Geonet, and mud plastered floor, gunny bags, cloth, green net above the ground and
saline soil surface. The successive crosses were made between selected varieties and pods have been
collected to be tested in next crop from February 2016.

Training of Chili Farmers in the Field
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Name of Project:

Evaluation, Identification and Multiplication of High Yielding Disease
Resistant Varieties/ Cultivars of Cherry under Ecological Conditions of
Gilgit Baltistan (MARC-Juglot)

Name of PI/Institute:

Mr. Muhammad Din,
MARC Juglote Gilgit, Mountain Agricultural Research Center (MARC)
Juglote Gilgit

Duration:

15.03.2015 to 14.03.2018

Financial Status:

Total Cost:
Rs. 4.402 million
Funds Released: Rs. 0.748 million
Funds Utilized: Rs. 0.718 million

Objectives:




Introduction of indigenous and exotic germplasm for evaluation and selection of area specific
varieties of cherry for commercial cultivation in Gilgit Baltistan.
Development and dissemination of area specific crop management and production improvement pre
and post harvest technologies, among the farmers in Gilgit Baltistan.
Capacity building and awareness rising of growers through formal and informal trainings for the
cultivation and adoption of cherry crop in the area.

Achievements:
In Pakistan cherry (Prunus avium) is mostly cultivated in Quetta and Gilgit Baltistan (GB). There are
two main types of cherries, the sweet and the sour. Sweet cherries are cultivated on commercial scale
and sour cherries are known as cooking cherries. For the propagation of cherry, Colt rootstock is used as
it is resistant to soil born diseases and poorly aerated soil. Few varieties of cherries were introduced and
propagated on large scale among the farming communities in GB. But with the passage of time these
varieties were infected by the crown gall disease badly due to their susceptibility under the conditions of
GB. No further studies and efforts have been made to introduce resistant varieties coupled with
production technologies.
After the project initiation in April, 2015, two surveys were conducted for site selection of experimental
orchard establishment. Sites were selected at Basin Agriculture Research Farm and at farmer‟s field in
Skardu. An area of six kanal was cleaned and leveled for experimental orchard establishment. Seeds of
cherry (Mahalab) were collected from USA and sown at MARC farm. The germination percentage
observed was 85%. Five hundred rootstocks of Mahalab were collected from a registered fruit nursery
grower in Skardu and planted at MARC. Twenty eight cherry varieties namely Bing, Marchant,
Nepolian, Van, Marmat, Heplifen, Sasha, Stella, Rainer, Berlate, Tartarian, Early river, Sunburst,
Colney, Duron-I, Duron-II, Anela Duron, JI-14039, Sylvia, Vega, Lapins, Megda, Sumit, William
Favourit, New Star, Heddle Finger and Sweet heart from ARI, Swat, Kalam and Quetta were grafted on
Mahalab. One hundred twenty grafted plant of 28 imported varieties (4 plant of each variety) and one
local (Gilgit selection) were planted on an area of 6 kanal at MARC, Juglot. Sixty plant of Mahalab root
stock were also planted in the same land for grafting of new imported varieties. Data of experimental
cherry orchard at MARC was recorded on the basis of plant survival percentage and plant height. An
experimental orchard of cherry consisting 28 exotic and local (Gilgit selection) was established at Ratu
Army Snow Skee School Astore on 3 kanal.
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Name of Project:

Development of Market Life Enhancement Technology to Persimmon
and its Dissemination to Growers (NIFA-Peshawar)

Name of PI/Institute:

Mrs. Nizakat Bibi,
Dy. Chief Scientist, Nuclear Institute for Food & Agriculture (NIFA)
Tarnab, Peshawar

Duration:

01.07.2012 to 31.12.2015

Financial Status:

Total Cost:
Rs. 4.737 million
Funds Released: Rs. 1.275 million
Funds Utilized: Rs. 1.069 million

Objectives:
The study was proposed to adopt different methods to remove the astringency from Persimmon to
harness the vast marketability potential of this fruit both inside and outside the country with
objectives as follows:
 Establishment and optimization of pilot scale mobile facility for astringency removal and marketable
life extension of persimmon fruit.
 Transfer of this technology to the farmers/ entrepreneurs through trainings and demonstration.
Achievements:
Asia being the centre of origin of Persimmon has more than 2000 different varieties. The tropical agro
climatic conditions of Khyber Pakhtunkhwa are well suited for the production of Persimmon (Diospyros
kaki L.). Its plantation on commercial scale has been undertaken in Khyber Pakhtunkhwa recently. The
fruit has gained much popularity in Peshawar and Malakand divisions. Inspite of the agro climatic
suitability of the province for Persimmon production and export potential, only few growers of
Persimmon are earning foreign exchange by exporting the fruits to Far East and Middle East markets.
The main hurdle encountered was short shelf life and presence of astringent taste due to phenolics in the
fruit.
An Astringency Removal Chamber (ARC) was fabricated for processing of removing the astringency
from Persimmon at the early stage of ripening to extend its shelf life for purpose of marketing for export
purpose. R & D was conducted for optimization of following parameters of the chamber‟s conditions on
commercial scale application:
i) Time required for the evacuation of the chamber from normal air
ii) Nitrogen consumption for creating modified atmosphere
iii) Stability of nitrogen enriched atmosphere in the chamber
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Keeping in view the important parameters, astringency, weight loss, texture and taste/ consumers
acceptability, treated fruits for 96 hrs collected at pre picking stage could be beneficial for the removal
of astringency and extension of storage period. This treatment is also useful for value addition of export
quality fruit (collected at picking stage) as modified atmosphere treatment can reduce astringency and
extended marketable life of persimmon fruit picked at the picking stage.

Persimmon Astringency Removal Chamber (ARC)
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Name of Project:

Promotion of Safflower (Carthamus tinctorius) through
Participatory Approach in Pothwar (PMAS Arid Agri. Uni.,
Rawalpindi)

Name of PI/Institute:

Dr. Fayyaz-ul-Hassan, Asso. Prof., Dept. of Agronomy, PMAS Arid Agri.,
Uni., Rawalpindi

Duration:

01.07.2012 to 30.06.2015

Financial Status:

Total Cost:
Rs. 3.077 million
Funds Released: Rs. 2.818 million
Funds Utilized: Rs. 2.702 million

Objectives:
The study is being contemplated to promote safflower production in rain fed areas through
participatory approach with following objectives:






Collection, multiplication and characterization of exotic germplasm
Adaptability evaluation of collected exotic germplasm
Multiplication of already tested/adopted genotypes of safflower
Popularization of safflower through participatory approach in Pothwar
To impart practical training to students relevant to safflower cultivation

Achievements:
Local production of edible oilseeds meets only 28-32% requirements while remaining is being met
through imports by spending billion of rupees every year. To bridge the gap between local production
and consumption different strategies and options are being implemented throughout the country. The
potential of horizontal expansion of oilseeds exists in rain fed areas in general and Pothwar plateau.
Soil and climatic conditions of Pothwar are conducive for different oilseeds including traditional and
non-traditional crops such as olive trees, sunflower, soybean and safflower. During last three years of
interaction with farmers it has been observed that farmers are willing and eager to have choice in
selection of crops other than the traditional crops. Safflower may be a good choice as it is the hard
crop requires less water as well as nutrients thus may fill this gap. However, non-availability of seed,
lack of knowledge about the crop and its uses are limiting factors.
A total of 100 accessions of safflower were obtained from Plant Genetic Resources Institute, NARC
and 10 accessions of spineless nature were sown under rainfed conditions at Mandra, Fatehjang,
Talagang and Taxila which were evaluated for phenotypic and agronomic trait. After multiplication
sufficient quantity of seed to sow the spineless lines to promote further for variety development is
available.
Already tested and adopted genotypes (THORI-78, BI-209296, BI-250538, BI-251289, SAF 129, TN70-609, Leed-00) were sown and harvested at Arid University Research Farm, Chakwal and farmers
fields at Gujar Khan, Attock, Taxila, Dina and Talagang and sufficient quantity of seed is available for
further use.
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Already tested and adopted genotypes of safflower were distributed among farmers for multiplication
at different locations in Pothwar for seed multiplication and introduction of the crop to enhance the
local oil production.
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Name of Project:

Micro Propagation of Superior National and International
Varieties of Date Palm on Commercial Level (Shah Abdul Latif
University, Khairpur, Sindh)

Name of PI/Institute:

Prof. Dr. Ghulam Sarwar Markhand,
Director, Date Palm Research Institute (DPRI), Shah Abdul Latif
University, Khairpur, Sindh.

Duration:

01.05.2015 to 30.04.2018

Financial Status:

Total Cost:
Rs. 9.953 million
Funds Released: Rs. 0.209 million
Funds Utilized: Rs. 0.030 million

Objectives:
Following are the objectives of project:





Production of 20-23 thousand in vitro date palm plantlets from 6 marketable cultivars i.e. 3 local
(Dhakki, Shandhkand and Aseel) and 3 international varieties (Medjool, Barhee and Sewi). This will
support date‟s industry in Pakistan with high quality varieties whose fruit is fit for processing.
Study the appropriate time for inflorescence excision for each cultivar and develop micro
propagation protocol.
Study the effect of abiotic factors particularly temperature and light length & intensity on shoot
proliferation, rooting and acclimatization.
Comparative study among mother, in vitro and ex vitro plants by latest fingerprinting technique like
ALFP.

Achievements:
Date palm (Phoenix dactylifera L.) is a deciduous, perennial monocot plant species of Arecaceae
family. Shoot tip explants of offshoots are traditionally used for various micro propagation protocols
of date palm. Other possible explants were tested but proved unsuccessful. However, inflorescence
explants proved promising and required as an alternative explants source for micro propagation of elite
cultivars and rare male and female individuals of date palm. No laboratory has so far succeeded in
commercial propagation of date palm (male or females) from inflorescence. On commercial level, the
Biotechnology Laboratory of Date Palm Research Institute, Khairpur, Pakistan has succeeded ahead of
time to produce some domestic Pakistani cultivars in first run like Aseel, Kurh, Kashowari, Dedhi, and
Gajar of Khairpur district. Tissue culture derived palms surpass traditional offshoots. Tissue culture
offshoots are free from any kinds of diseases and pests, homogeneity in growth and development, give
early fruit, quick in growth and good root system in comparison to traditional offshoots. The proposal
aimed at improving and growing international cultivars in Pakistan by an innovative method of
Inflorescence explants culturing.
The activities initiated in May, 2015 on releases of funds after signing project implementation
agreement between PARC and Shah Abdul Latif University, Khairpur. A research fellow was hired
and trained in experimental skill to conduct research work. The implementation plan of project and
plant material to be collected discussed with Overseas Cooperating scientist in Egypt. The local
persons in Balochistan and D. I. Khan were also contacted for selection of mother date palm trees and
collection of plant material (offshoots).
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Name of Project:

Development of an Effective Phytoremedial Technology for Metal
Contaminated Calcareous Soils (Fatima Jinnah Women Uni.
Rawalpindi)

Name of PI/Institute:

Dr Shazia Iftikhar, Asso. Prof., Dept. of Env. Sciences, Fatima Jinnah
Women Uni., Rawalpindi

Duration:

01.03.2012 to 30.06.2015

Financial Status:

Total Cost:
Rs. 5.477 million
Funds Released: Rs. 5.068 million
Funds Utilized: Rs. 3.764 million

Objectives:
The objectives are:





Assessment of heavy metal contamination in soil and crop produced in peri-urban areas which are
irrigated with untreated waste water.
Test the various chelates and tolerant fungal strains for their metal extraction and solubilizing
efficiency.
Explore the natural and chemically enhanced phytoextraction potential of native plant species.
Develop a model in order to predict the interaction between plants, contaminants and soil
characteristics using generated data and other information.

Achievements:
Soil contamination is the result of uncontrolled waste dumping and poor practices by human. of all the
pollutants heavy metals are of particular concern due to their atmospheric deposition, leaching
capacity and non-biodegradability and thus, exposing top-level predators to very high levels of
pollution. Remediation of soil and water contaminated with heavy metals has become a challenging
task. These contaminated sites can be remediated using chemical, physical and biological technologies
such as alkaline precipitation, reverse osmosis, extraction of contaminated soil and activated sludge
treatments. These techniques do not offer a satisfactory solution for many sites. Phytoremediation
could offer a solution for sites with moderate and slightly elevated contaminant concentration. It
involves the use of green plants to remove pollutants from the environment or to render them
harmless. Studies to assess metal contamination in soil and investigate possible remedial technology
are being conducted under the project.
During report period (2014-15), natural, biological and chemically enhanced phytoextraction potential
of maize and mustard were explored by growing these crops on two soils (Gujranwala and Lahore)
contaminated with heavy metals. The soils were amended with diethylene triamine pentaaceitic acid
(DTPA), at 0, 1.25, 2.5 and 5.0 mM kg-1 soil and three Aspergillus species (Aspergillus niger, A. flavus
and A. fumigats) enhanced metal solubility and uptake. Addition of Aspergillus fumigates showed
significant increase in the fresh and dry shoot biomass as compared to the chemical amendment with
DTPA and control. Whereas Aspergillus niger enhanced the root growth two times as compared to the
control. The highest increase in Cd, Pb, Cu and Cr concentrations in maize shoots were 2.01, 32.95,
28.57 and 3.02 mg g-1 in the Gujranwala soil and 5.57, 21.81, 2.08 and 7.98 mg g-1 in the Lahore soil,
respectively. The highest increase in Cd, Pb, Cu and Cr concentrations in mustard shoots were 2.01,
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32.95, 28.57 and 3.02 mg g-1 in the Gujranwala soil and 5.57, 21.81, 2.08 and 7.98 mg g-1 in the
Lahore soil, respectively. Overall mustard showed greater BCF value than maize for Cd, Cu and Cr,
however, maize depicted higher value of Bio concentration Factors (BCF) for Pb. Maximum Bio
concentration Factors (BCF) was noticed 2.46 for maize and 2.46 for mustard crop in Lahore
contaminated soils. Mustard showed maximum phytoextraction values for Cd and Cu, whereas maize
showed highest values for PB and Cr. It was concluded that Aspergillus fumigatus enhanced the plants
biomass and also showed higher values of phytoextraction rates. From the results of study, it was
depicted that extraction factor for metal shown by maize and mustard were noticed highest in the
presence of Aspergillus fumigatus and Aspergillus niger in Lahore soils.
Pot experiments were conducted to explore the natural and modified (biologically and chemically)
phytoremediation capacity of sorghum, maize and mustard by growing on heavy metal contaminated
soils collected from peri-urban areas of Gujranwala and Lahore at NARC, Islamabad. Another set of
phytoremediation experiments was also conducted by growing different plants on heavy metal
contaminated soils amended with biological and chemical materials at NARC. All the pot experiment
plant and soil samples were analyzed for nickel (Ni), lead (Pb), cadmium (Cd), chromium (Cr), and
copper (Cu) concentrations using a graphite furnace atomic absorption spectrometer at NARC,
Islamabad.
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Name of Project:

Enhancing Fertilizer Use Efficiency in Wheat by Using Transgenic
Approach (Foreman Christian College, Lahore)

Name of PI/Institute:

Dr Kausar Abdulla Malik, Distinguished National Professor, Biological
Sciences Department, Foreman Christian College, Lahore

Duration:

15.08.2014 to 14.08.2017

Financial Status:

Total Cost:
Rs. 15.813 million
Funds Released: Rs. 1.802 million
Funds Utilized: Rs. 1.795 million

Objectives:
The proposed project aims to develop transgenic wheat plants with improved fertilizer use efficiency
having following objectives:





Selection of genes/transcription factors and promoters involved in fertilizer intake.
Construction of an appropriate vector and development of Agrobacterium mediated transformation
protocol for wheat.
Confirmation of transgenic plants having full gene expression.
Analysis of transgenic plants for phosphorous and nitrogen uptake.

Achievements:
Phosphorus (P) and Nitrogen (N) are essential to the growth and development of plants that constitutes
vital molecules such as nucleic acids, phospholipids and sugar phosphates in all living organism. Soil
generally contains a large amount of P and for plant uptake it needs to be in a soluble inorganic form
(i.e. orthophosphate). To increase crop yield large amount of nitrogen and phosphorus is added onto
the field. Plants have developed a range of mechanisms to enhance their acquisition of P and N from
the soil. These include beneficial rooting characteristics, mycorrhizal symbiosis, and the production of
root exudates such as organic acids and phytases (phosphates) enzymes. Therefore, endowing crops
with an increases ability to uptake nitrogen and phosphorous is crucial to both increases in plant
biomass and environmental protection.
In order to enhance fertilizer (nitrogen and phosphorus) in wheat, gene/transcription factors have been
selected and synthesized. For enhancing phosphorus uptake PTF1 (Phosphorus transcription Factor)
and HvNHX1 gene (available at Foreman Christian College University) have been selected. While for
enhancing nitrogen uptake Dof1 transcription factor has been selected. Both transcription factors after
the addition of restriction sites have been synthesized.
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Name of Project:

Modeling for Targeted Weed Management through Exploitation
of Competition Indices for wheat in Khyber Pakhtunkhwa (The
Uni. of Agri., Peshawar)

Name of PI/Institute:

Dr Muhammad Azim Khan, Prof., Dept. of Weed Sciences, the University
of Agriculture, Peshawar

Duration:

17.03.2012 to 16.03.2015

Financial Status:

Total Cost:
Rs. 5.692 million
Funds Released: Rs. 5.225 million
Funds Utilized: Rs. 5.107 million

Objectives:
The objectives of the study are:






To categorize and enlist major weeds based on their importance values in different agro-climatic
regions of Khyber Pakhtunkhwa.
To figure out yield losses due to weeds in wheat for different regions of Khyber Pakhtunkhwa.
To develop strategy for weed management through use of competition indices for different agroecological regions of the project area.
To evaluate the threshold levels of different weed species.
To find out competition indices of major weeds of wheat using ecological designs.

Achievements:

Wheat in Pakistan is a leading food grain and occupies the central position in agriculture and its
economy. Weed competition is the only constraint for wheat yield in Pakistan. Weeds deprived the
crop plants of the nutrients, moisture, light, CO2, and space while many weeds also possess allelopathic
effects for crops. Annual weeds compete most effectively with wheat during the seedlings stages and
early tillering. Various weed management options have been employed in past which never have been
quite effective because weed flora in wheat and their competitive abilities differ with changes in
environment even at micro-climate level. It is important to find the competition indices (CIs) of major
weeds of wheat. The project is designed to investigate the weeds that are responsible for wheat grain
yield reduction and then to decipher the potential of these weeds to quantify the level of yield
reduction in different agro-climatic regions of Khyber Pakhtunkhwa. This approach enabled us to
decide the time and method of weed management to make the farming profitable.
The major weeds of 8 locations (D. I. Khan, Lakki Marwat, Kohat, Peshawar, Mardan, Swat,
Mansehra and Chitral) were determined by using ecological formulas. Rumex dentatus, Rumex
crispus, Avena fatua, Phalaris minor, Silybum marianum and Neslia epiculata were declared as major
weeds of the above mentioned locations. Two major weeds were selected for further studies for
determination of their competition index.
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The possible yield losses due to the selected major weeds in wheat were determined by using additive
designs. The yield losses ranged from 10-60% due to the competition of these weeds. All the above
mentioned weeds decreased the crop yield even at low density (5 m-2). Therefore, these weeds should
be controlled at early stage even if the density is below 5 m-2 to avoid yield losses.
The threshold level of all the weeds were calculated and published in national and international
journals for researchers and farmers. The competitive indices of the major weeds were calculated. It
was observed that all the selected weeds are highly competitive with wheat even at low density.
Therefore, weed management approaches should be applied if the density of any of these weeds is
above 3 m-2.
The significant findings of the study are; the farmers and researchers are using herbicides without
knowing the competitive ability of weeds and their threshold level. In the present research project, the
competitive index of the selected weeds was determined. Now the decision to control weeds should be
dependent on the competitive index and threshold level.

Production of Grain Yield Losses and Implication for Economic Weed Management in KPK
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Name of Project:

Packaging Innovation for Quality and Shelf Life Sustainability of
Dhakki Dates, and the Development of Value Added DateProducts (ARI, D. I. Khan)

Name of PI/Institute:

Dr. Shahzada Arshad Saleem, Post Harvest Technologist, ARI, D. I. Khan

Duration:

01.04.2012 to 30.03.2015

Financial Status:

Total Cost:
Rs. 3.694 million
Funds Released: Rs. 3.608 million
Funds Utilized: Rs. 3.562 million

Objectives:
 The designed objectives are:
 To devise techniques for shelf life extension and quality enhancement of Dhakki dates through
packaging.
 Standardization and development of value added products from inferior grade dates.
 Studies on shelf life stability during storage under various packaging materials at different
temperatures, environment and acceptability by end user.
Achievements:
Dhakki date is a crop of national importance and fetches very high price in the market, yet it faces
diversified post harvest problems. No concert efforts have yet been realized regarding improvements
in quality and shelf life of Dhakki date through packaging. Therefore, the overwhelming goal of the
project is to devise such a packaging technology from flexible materials which offers requisite
packaging properties for the control of water activity, maintenance of gases atmosphere to a required
levels and keeping contaminations away from the product. It is also aimed to utilize inferior
grade/quality dates or surplus dates developing value added products from them.
Studies were conducted on the effect of different films on physicochemical properties of dates during
storage. Dates were packed in three different pouches made from polyethylene, cellophane &
laminated materials at two different temperatures (30ᵒ and 40ᵒC) for 4 months & analyzed periodically
for quality changes. Laminated pouches produced the least effect on moisture variations at different
temperatures on account of having two types of insulating materials of lower permeability. The
cellophane and polyethylene pouches have shown higher permeability to moisture as well as to oxygen
at both the temperatures. The laminated pouches proved to be superior barrier against contamination;
moisture & atmospheric gases at both temperatures, hence protected quality of the dates received
maximum scoring on organoleptic quality attributes.
Value added date products; Date candy, Date Syrup, Date Paste, Date Spread and Date Energy/ protein
rich Bars (gram protein source, milk, chocolate coated) were formulated and products were prepared
from inferior grade dates. The products have fine color, good taste and appealing flavor. It has high
sugar contents full of energy and nutrient. The product is relatively inexpensive and equally accepted
by elders and teenagers. The products also offer an outstanding opportunity for improving nutritional
status of pre-school and school age children. The high enriched product got much potential for
opening new channels to international markets. Results were presented in „Fifth Symposium on Date
Palm” at King Faisal University, Al-Ahsa, Hofuf, Saudi Arabia from 3-5 November, 2013 and Fifth
International Date Palm Conference at Abu Dhabi, UAE 16-18 March, 2014.
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Name of Project:

Introduction/Evaluation and Demonstration of Exotic, Local Fruit
Germplasm and Vegetable Varieties, Hybrids for Enhancement of
Farm Sustainability and Poverty Reduction of Khuzdar District
(Coordinated Project: HRI, PARC, Khuzdar, Agri. Res.
Balochistan, Baghbana, Khuzdar)

Name of PI/Institute:

Mr Muhammad Yaqoob, SSO, HRI-PARC, Khuzdar

Duration:

01.06.2012 to 31.05.2015

Financial Status:

Total Cost:
Rs. 5.337 million
Funds Released: Rs. 3.779 million
Funds Utilized: Rs. 2.944 million

Objectives:
The project is, therefore, formulated to address the issues with following objectives:




To establish a disease free nursery of horticultural crops.
To develop a modern research laboratory/ green houses for multiplication of indigenous and exotic
germplasm.
To develop packages for fruits and vegetables cultivation by evaluating optimum crop productivity,
including tunnel farming, trickle irrigation, IPM and ICM.

Achievements:
Khuzdar is third largest district of Balochistan. The vast majority of the land is flood irrigated or
rainfed. The remaining area is irrigated by tube wells, kareez‟s and springs. The major hindrances in
the agricultural development are poverty, lack of access to modern technologies and old age cultural
methods etc., which ultimately results in poor productivity.
Fruits and vegetables are cultivated on irrigated land. The per hectare yield of fruit crops in
Balochistan is relatively lower and there is great potential of bridging the yield gap by improving
water management, using modern technologies, improved and hybrid seeds, improvement in farming
practices and training of farmers etc.
Horticultural Research Institute, PARC, Khuzdar: Research activities were conducted during the
reporting year at Horticultural Research Institute, PARC, Khuzdar and at farmer‟s field. The main
focus was on propagation of horticultural fruit crops. Orchards of olive, pistachio, fig, grapes and
pomegranate were established on farmer‟s field at Khuzdar. The farmers were trained in management
practices.
Vegetables varieties of tomato, chilies, okra, carrot, cabbage and cauliflower were tested on farmer‟s
field. The farmers were also trained on fertilization requirement, minimum use of pesticides &
pesticide residues and weed control.
As a result of the project, the attention of progressive farmers diverted toward tunnel farming for
growing tomato, cucumber, sank guard and bitter gourd in control temperature. Farmers were trained
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through demonstration in olive oil extracting process, collection of vegetables seed and variety
selection etc beside other management practices.
Agricultural Research Balochistan, Baghbana, Khuzdar: A survey was conducted at the initial
stage of the project in two tehsils viz., Naal and Wadh of Khuzdar district and collected information
about horticultural crops viz production, disease, management, germination, marketing values and
other characteristics etc. Nursery and green houses established for plantation of indigenous fruits and
vegetables crops. Eighty kg seeds each of almond and apricot and 500 seeds of mulberry were planted
at ARI, Khuzdar. In addition 12000 cuttings of olive and 60,000 of pomegranate were planted at ARI,
Khuzdar in open field for distribution among farmers. Seeds of exotic and local varieties of different
vegetables were collected and planted to check the adoptability/ suitability in agro-climatic condition
of Khuzdar district. The farmers of the area were educated and trained in good management practices
about fruits and vegetables crops production.
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Name of Project:

Conservation, Domestication and Digitization of Medicinial Flora
of Poonch Area, AJ&K (Govt. Boys Degree College, Abbaspur,
AJ&K)

Name of PI/Institute:

Sardar Irfan Mehmood, Lecturer, Govt Boys degree College, Abbaspur,
Poonch, AJ&K

Duration:

01.09.2014 to 31.08.2017

Financial Status:

Total Cost:
Rs. 3.987 million
Funds Released: Rs. 1.308 million
Funds Utilized: Rs. 1.308 million

Objectives:
The project formulated with following objectives is going to helps in preservation, study of
valuable medicinal flora and its medicinal properties:




Collection and in-situ, ex-situ conservation of selected medicinal flora of Poonch area.
Study and documentation of phenology and taxonomy of selected medicinal plants.
Develop a digitized herbarium of targeted medicinal plants species to display at PARC website.

Achievements:
At present 100 MAPs species belonging to 57 Angiosperm families, 05 Pteridophytes families and 89
genera have been documented. Plant families and species within families are arranged alphabetically.
Medicinal value and zone wise distribution of each species has been described. Each plant has been
illustrated with 8-10 images from habitat, one of original herbarium specimen, flower from field,
inflorescence, leaf dorsal side, leaf ventral side, uprooted plant, root and stem for convenient study.
A total of 47 local MAPs species were collected from selected area, Abbaspur, Mehmood Gali,
Lasdhana, Haji Pir, Chiri kot, Ghamir, Tatrinote. The endangered & high altitude MAPs species
namely Trillium guanaianum, Aconitum heterophyllum, Berginea ciliate, Acrtium lappa, Valeriana
jatamantii, Thymus serphyllum, Lanuus cardiac, Gentian kurro were planted after land preparation at
Mehmood gali site. The collected germplasm have been propagated through seeds, stem & root
cuttings, and planted in mud pots for further multiplication in Abbaspur.
Acquired exotic MAPs species (Stevia, Pipeo, Rosemary, Star Fruit, Artichock Mints verities) through
PGRI, NARC and seedlings planted in clonal repository Abbaspur. Data has been recorded on plants
development & growth after every three months interval.
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Name of Project:

Participatory Development of Tea Value Chain Around Mansehra
Areas (NTHRI, Mansehra)

Name of PI/Institute:

Mr. Qamar-ul- Zaman, PSO, NTHRI, Shinkiari, Mansehra

Duration:

01.07.2012 to 30.06.2016

Financial Status:

Total Cost:
Rs. 7.275 million
Funds Released: Rs. 3.434 million
Funds Utilized: Rs. 1.701million

Objectives:
The objectives of the project are:
 To analyze field situations for developing tea production clusters through interdisciplinary planning
and implementation.
 To assess gender roles for targeting skill development in tea production and value chain activities.
 To conduct on-going evaluation during different phases of tea production and value chain
development processes.
 To develop strategic plans for achieving national goals of progressive self sufficiency in tea
production.
Achievements:
In order to promote tea on marginal lands including hilly terrains, foot hills and grassy lands, surveyed
50 acres area in district Mansehra for site selection for developing tea demonstration plots and water
infrastructure at farmer‟s field. On the basis of soil pH from 8 farmer‟s fields, three intending growers
were selected in union council Sum, Khaki and Tanawal in Mansehra. About 10,000 tea sapling of
variety Q-men were planted at Sum and 7500 at Khaki during February-March, 2015. To maximize
fresh leaves yield and to improve profitability of existing tea gardens, growers at Sum and Battang
Sydan were provided inputs (fertilizer) for 6 acres tea crop during March, 2015.
A one day training workshop was arranged on January 16, 2015 about objectives of the project, tea
plantation and proper care and management of tea. Twenty five intending growers of different
communities from different union councils participated in the workshop meeting.
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Tea Plantation and Irrigation System at Khaki
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NATURAL RESOURCES
Introduction:
Natural resources including land, water, rangelands and forests are vital for sustainable agricultural
production. Natural Resources (NR) have diverse research scope due to their specific and complex
issues in different agro-ecologies of the country i.e. coastal belts to glacial mountains. The division is
mandated to generate knowledge and develop technologies to conserve and improve productivity of
land, water, range and forest resources. The major confronting issues to natural resources base are
inequitable land distribution, land degradation, water scarcity & low water productivity, depletion of
rangelands & forests. In the 7th Batch of ALP, research priorities were reoriented realizing the
importance of climate change, food safety and energy crisis striking in the country. Additionally,
integrated nutrient management, water productivity enhancement and improvement of range-livestock
productivity were also given priority while finalizing the priority areas of NR sector.
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Name of Project:

Production of Humic Substances Based Plant Nutrient Products for
Improving Crop Productivity

Name of PI/Institute:

Dr M. Zameer Khan,
PSO, Land Resources Research Inst., NARC

Duration:

31.10.2012 to 30.10.2015 Extended upto 30.10.2016

Financial Status:

Total Cost:
Total Release:
Total Expenditure:

Rs. 14.149 million
Rs. 11.232 million
Rs. 9.986 million

Objectives:



Improving the extraction efficiency and reducing the cost of production of humic acid (HA)/
fulvic acid (FA).
Characterization of humic substances (HS) extracted from coal, crop residues and organic
industrial wastes.

Achievements:
Blending of NPK fertilizers with humic acid (HA) (coal derived as solid, CD HA) by proportionally
reducing the fertilizer from full (100%) to 75% of recommended dose were tested in wheat and potatoes
at farmers field. Results showed an increase of 10-15% in crop yield along with proportional decrease in
production cost. Plant derived humic acid was applied as liquid in various combinations with macro and
micro nutrients bearing fertilizers also showed same response.
A field experiment was conducted to study the effect of plant derived PD HA (derived both from
sunflower, maize) and CD HA on the yield of onion. Results showed that maximum bulb yield (23 t/ha)
was obtained with application of CD HA applied @ 20 kg/ha followed by 21 t/ha with application of PD
HA (sunflower) @ 30 kg/ha.
Ultraviolet and visible (UV-VIS) spectroscopy techniques were run on plant and coal derived (PD, CD)
humic acid and formulations. Results showed existence of spectra in the UV-VIS region and inverse
relation between absorption intensity and wave length. The E4/E6 ratio has been ascribed to have
inverse relationship with molecular wt of HAs. Based on this ratio HA derived from coal have higher
molecular weight followed by sunflower and maize respectively.
Plant and coal based humic substances production unit has been established at NARC for production and
sale of HA substances for sale through PATCO.
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Humic Substances Production
Unit

Coating of NPK fertilizer with
HA by coating
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Effect of HSs based formulation
on wheat

Name of Project:

Name of
PI/Institute:

Nutrient Management for Cotton Productivity by Conjoint Use of
Organic and Inorganic Fertilizers under Extended Cultivation Regimes
(Coordinated Project: NARC-Islamabad, CCRI-Multan & ARITandojam)

Comp.-I
Comp.-II

Comp.-III

Duration:

Comp.-I
Comp.-II
Comp.-III

Financial Status:

Comp.-I:
Comp.-II:
Comp.-III:

Dr. Ejaz Rafique,
Principal Scientific Officer, LRRI, NARC, Islamabad
Dr. Fiaz Ahmad,
Scientific Officer/PI, Physiology/Chemistry Section,
CCRI, Multan
Mr. Mukhtiar Ali Channa,
Soil Fertility Officer, Soil Fertility Section, Agri.
Research Institute, Tandojam
01.04.2013 to 31.03.2016 Extended upto 31.10.2016
30.01.2014 to 29.01.2016 Extended upto 31.12.2016
21.08.2013 to 20.08.2016
Total Cost
(Rs. million)

Total Release
(Rs. million)

Total Expenditure
(Rs. million)

7.500
3.838
3.978

6.272
1.332
1.502

5.682
1.332
1.483

Objectives:




Improve and sustain cotton productivity as well as soil health under cotton belt.
Determine appropriate nutrient requirement of Bt cotton as well as traditional non-Bt cotton
under extended cultivation regimes using organic and inorganic sources.
Study soil nutrients/budgets [Input – (Removal + Losses) = Balance] as a consequence of
manuring and cropping.

Achievements:
NARC, Islamabad: A three year (medium-term) permanent layout field experiment remained in
progress in Sahiwal division for determining appropriate nutrient requirement of Bt cotton as well as
traditional non-Bt cotton under extended cultivation regimes using organic and inorganic sources.
Integrated nutrient management (INM) appears convincingly beneficial and can play a vital role in
increasing farmer‟s income for better livelihood. Further, INM hold great potential in achieving not only
a high level of soil fertility and crop productivity, but also against emergence of multiple nutrient
deficiencies and deterioration of soil physical health and leads to sustainable cotton productivity.
CCRI, Multan: To determine appropriate nutrient requirement for BT and non-Bt cotton, experiments
were conducted at four sites with six fertilizer treatments. Data on vegetative and reproductive
development of cotton crop (Bt vs non-Bt) areas collected revealed that Bt cotton, in general surpassed
non-Bt cotton in terms of vegetative growth, fruit production and final seed cotton yield.
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To study soil nutrient balances for formulation of economical fertilizer use, pre plant analysis of soil
were carried out for basic soil characteristics and fertility status of experimental field. The analysis
results revealed that soil texture vary from silt loam to silty clay loam alkaline soils (pH>8.0) with
moderate salinity (EC: 196 to 349 µScm-1) and adequate organic matter content (>1.0%). The soil had
lower N (<0.1%), adequate or higher P (11.4 to 27.9 mg kg-1 soil) and soil-K level (142 to 292 mg kg-1
soil) and adequate B and DTPA-Zn (>1.0 mg kg-1 soil). Post harvest plant analysis revealed that
concentration and uptake of different nutrients (N, P, K, B and Zn) remain higher in Bt cotton than the
non-Bt cotton. Incorporation of FYM in soil along with 170 kg N, 80 kg P2O5 and 70 kg K2O per hectare
along with micronutrient foliar spray proved to be advantageous over other treatments in nutrient
concentration and their uptake by cotton plant.

Agricultural Research Institute, Tandojam: During the, experiments of first year to determine
appropriate nutrient management for Bt and non Bt-cotton continued at various locations in Hyderabad,
Tandoallahyar, Mirpurkhas and Sanghar area. Data regarding plant nutrient status by sampling
diagnostic plant tissues at recommended crop growth stage, analysis of plant/soil/water samples for
selected parameters and actual crop yield and total nutrient uptake recorded.
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Name of Project:

Name of PI/Institute:

Climate Change Implication for Water Management and Application
Strategies (Coordinated Project: NARC-Islamabad, Sindh Agri. Uni.Tandojam & KIU, Gilgit)
Comp.-I
Comp.-II

Comp.-III

Duration:

Comp.-I
Comp.-II
Comp.-III

Financial Status:

Comp.-I:
Comp.-II:
Comp.-III:

Dr. Arshad Ashraf,
SSO, CAEWRI, NARC, Islamabad
Dr. Haleem Zaman Magsi,
Chairman, Department of Mountain Earth Sciences,
Karakoram International University (KIU) Gilgit
Baltistan
Dr. Muhammad Saffar Mirjat,
Professor, Facility of Agriculture Engineering Sindh
Agriculture University (SAU) Tandojam
22.12.2014 to 21.12.2017
26.02.2015 to 25.02.2018
20.03.2015 to 19.03.2018

Total Cost
(Rs. million)

Total Release
(Rs. million)

Total Expenditure
(Rs. million)

7.419
4.418
5.816

1.805
0.726
0.786

0.828
0.000
0.173

Objectives:



To assess climate change and its implications on water resources and irrigation management in
the selected ecologies of the country in order to provide base for effective decision support and
developing adaptation strategies for the area in future.
To identify local adjustments to climate change and identify proper adaptation measures to
minimize the impacts of climate change.

Achievements:
CAEWRI, NARC: Collected various data sets like of hydro-meteorology, soils and crops from
concerned departments. A base map of Pothwar region prepared which include administrative
boundaries (districts, tehsils), elevation and drainage network using analytical tools of GIS.
Remote sensing data of Landsat-8 OLI satellite was downloaded for land use/ land cover analysis of
Soan watershed and its sub-basins. Visual interpretation of the image was performed using different
false color composites of the bands i.e. 7,6,4; 7,5,3; 6,5,4; 5,4,3 and 4,3,2 (RGB) in ERDAS imagine 13
software.
Based on availability of long term rainfall data of 50 years, 10 meteorological stations were selected to
map the spatial and temporal rainfall variability of Pothwar region. The rainfall data was divided into
two 25-years periods i.e. from year 1960 to 1984 representing pre-1985 condition and from year 1985 to
2009 representing post-1985 condition for change analysis. Three rainfall zones i.e. medium (500-1,000
mm), high (1,000-1,500 mm) and very high (>15,00 mm) were prepared using the time series rainfall
data of pre and post 1985 period. There was an increase in coverage of high and very high rainfall zones
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during the 1985-2009. At Islamabad, the post-1985 period shows an increase in monsoon intensity,
while reduction in winter rainfall. Murree rainfall has shown an increase during months of March and
April, whereas fall during January, April and May in the post 1985 period
Sindh Agriculture University, Tandojam: The project started in March 2015 on releases of first
installment of funds. A questionnaire was developed to collect data on farmer‟s education, age, land,
ownership, location, crop grown, water availability and management practices adopted by farmers. To
assess crop water requirement, data of major crops under climate perspectives of last 20 years has been
collected. In order to assess the perception of farmers regarding climate change and measure taken to
manage the cropping pattern and water management strategies, five districts were visited and data
collected on various parameters from farmers and is being compiled for analysis. This will help to devise
strategy according to the changed climate and develop various cropping pattern. A seminar on climate
change and its implication was organized where farmers participated for their awareness.
Karakuram International University, Gilgit: The project started in March 2015 on releases of first
installment of funds. Initial work and activities started under the project as per plan of work.
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Name of Project:

Farm Productivity Improvement through Management of
Artesian Wells in Piedmont Plains of Suleiman Ranges of Dera
Ismail Khan, Khyber Pakhtunkhwa (AZRI-D. I. Khan)

Name of PI/Institute:

Engr. Noman Latif Sadozai,
SSO, WRRI - NARC Field Station D. I. Khan

Duration:

20. 12.2012 to 19.12.2015 Extended upto 30.06.2016

Financial Status:

Total Cost:
Total Release:
Total Expenditure:

Rs. 5.938 million
Rs. 3.915 million
Rs. 3.712 million

Objectives:







Creation of comprehensive database on artesian wells of D. I. Khan district.
Devise appropriate water management interventions for artesian wells for enhanced agricultural
productivity.
To quantify the water potential of artesian wells in the piedmont plains of Suleiman ranges in D. I.
Khan.
To delineate the possible command area under each well for optimized cropping pattern.
Introduce improved water management and application techniques for efficient utilization of precious
water without any energy input.
Analyze feasibility of low-cost storage of slack period surplus water and carry over to peak water
requirement periods.

Achievements:
Pressure gauges were installed at different sites of artesian wells at Daraban, D. I. Khan. Water pressure
measured with gauges was 2, 2.5 & 4 psi of different wells. The data of discharges were recorded on
daily basis at different locations which will be helpful for finding out the rainfall pattern due to climate
changes.
Pre cast parabolic segments (PCPS) lining of water course (1500 ft) to minimize seepage loss beside
irrigation completed at Gara Akhunzada artesian well. The improved variety of wheat crops sown on
demonstration plots for seed multiplication at four locations under artesian well in Daraban area were
harvested which gave better results compared to local seed sown by farmers. A fish pond constructed for
dual purpose i.e quick irrigation and fish rearing was constructed and maintained and farmers take keen
interest in the technology. Rose and jasmine gardens established on one kanal each at two locations on
farmer‟s field for improving socio economic condition of farmers were maintained.
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Name of Project:

Evaluation and Commercialization of Rhizogold - A Multi Strain
Biofertilizer Developed in the ALP Project (University of AgricultureFaisalabad)

Name of PI/Institute:

Dr. Zahir Ahmad Zahir,
Professor, Institute of Soil & Environmental Sciences, University of
Agriculture, Faisalabad

Duration:

12.04.2012 to 11.04.2015

Financial Status:

Total Cost:
Total Release:
Total Expenditure:

Rs. 6.361 million
Rs. 5.981 million
Rs. 5.899 million

Objectives:







Evaluation of Rhizogold: A multi-strain biofertilizer for sustainable production of legumes.
Evaluation of different carrier materials to select most economical and efficient carrier material for the
rhizogold.
Evaluation of shelf life of the product.
Demonstration trials on farmer‟s fields in different regions for the awareness of the farmers.
Farmer/ field days in different areas for the awareness of the farmers.
Extensive evaluation of rhizogold at farmer‟s field.

Achievements:
In an earlier ALP-PARC project, Rhizogold was developed through isolation, number of rhizobial
strains and PGPR having ACC from nodules and rhizosphere of mung bean, chickpea and lentil,
respectively, from different areas of Pakistan.
The study in current project was focused on the evaluation of Rhizogold on farmers‟ field. Extensive
evaluation of Rhizogold on farmers‟ field has been efficiently completed at different locations of Punjab
i.e. Layyah, D. G. Khan, Chichawatni, Bhowana, Gojra, Jaranwala, Khanpur, Kot Chutha, Chiniot and
Bahawalpur. Moreover, for the awareness of farmers regarding the efficiency of multi strain
biofertilizer, field days were also conducted to demonstrate the performance of Rhizogold at farmers‟
fields. On an average, Rhziogold improved the yield of mung bean, chickpea and lentil up to 16, 19 and
24%, respectively, on farmers‟ fields. A pilot scale production unit has been installed and the products
are ready for commercialization.
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Name of Project:

Synthesis and Production of Hybrid Silkworm Strains at Pakistani
Forest Institute for Promoting Sericulture in Pakistan (PFI-Peshawar)

Name of PI/Institute:

Dr. Ghulam Ali Bajwa,
Coordinator Sericulture, Sericulture Division, Pakistan Forest Institute,
Peshawar

Duration:

22.04.2013 to 21.04.2016 Extended upto 31.12.2016

Financial Status:

Total Cost:
Total Release:
Total Expenditure:

Rs. 6.938 million
Rs. 5.318 million
Rs. 4.984million

Objectives:





Synthesis/ evolution of bivoltine hybrid silkworm strains.
Assessment of heterosis/ hybrid vigour.
Assessment of field performance of newly synthesized hybrid strains.
Production of silk seed for different stakeholders.

Achievements:
Silkworm rearing was conducted for synthesizing hybrids, assessing heterosis effect, studying
developmental biology, maintaining silkworm germplasm, producing silk seed and developing
integrated disease management modules during Autumn Silkworm Rearing Season (ASRS) 2014 and
Spring Silkworm Rearing Season (SSRS) 2015.
Based on phenotypic traits, eight (08) inbred strains (Chinese = 3, Japanese = 3, Bulgarian = 1 and
Pakistani = 1) were selected and reared for hybridization and back crossing. A total of 18 hybrids were
synthesized and tested for phenotypic and genotypic traits.
Heterosis effects was assessed and compared with inbred strains. Results are reproduced below:
S.#
1
2
3
4
5
6
7
8
9

Quantitative traits

Inbred line

Fecundity (Eggs/Female)
Egg Hatchability (%)
Pupation Rate (%)
Cocoon Yield (kg/10k larvae)
Cocoon weight (g)
Shell weight (g)
Shell cocoon ratio (%)
Floss (%)
Mortality (%)
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344.00
85.08
81.82
13.60
1.09
0.22
18.76
1.94
18.18

Hybrid
438.0
93.35
90.62
16.65
1.33
0.28
21.84
0.52
9.79

Growth performance of hybrids was tested at different geographical locations. Results are reproduced
below:

Hatch.
(%)

Quantitative Traits
CSW S/CR Yield* CL
CD
(g)
(%)
(kg)
(mm) (mm)

LBW
(g)

CW
(g)

93.45

3.76

1.79 0.35

91.94

3.53

88.20

3.21

Peshawar
22.29 17.95
Afzalpur
22.16 17.19
1.72 0.38
Changa Manga
20.67 16.66
1.67 0.34

Floss
(%)

18.17

12.00

1.21

30.62

17.78

1.36

29.28

17.17

0.81

Hatch. Egg hatchability, LBW=Larval body weight, CW= Cocoon weight, CSW= Cocoon Shell weight;
S/CR= Shell Cocoon ratio, Yield=Cocoon yield/10k larvae, CL-Cocoon length, CD= Cocoon diameter
A total of 2939 disease free layings (dfls) and 100 dfls were produced during ASRS 2014 and SSRS
2015, respectively. The seeds were treated thermally before preservation at 2.5°C. The seeds were
washed and disinfected with 2.0% formalin in December 2014 and February 2015 and packed for
distribution among different stakeholders. The project provided seed to Sericulture Department-Sindh
who started silkworm rearing at Nuakot-Sindh after lapse of 25 years.
In addition, following activities were also conducted:








Assessed genetic diversity of Silkworm strains through PCR Using RAPD markers
Established a Mulberry Gene Bank/ Research Garden at Bhurban-Murree
Developed module for management of macro and micro nutrients in soil and mulberry foliage
Studied developmental biology of different silkworm strains
Developed integrated diseases management modules for silkworm diseases
Provided mulberry propagating material to LAAR Foundation in Baddin, Sindh for establishing a
mulberry orchard.
Held a farmer day for promotion of sericulture in Pakistan at Tarar Khel, Rawalakot (AJK) in
collaboration with Sericulture Department GoAJK.
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Written three research articles: (i) Management of Macro and Micro Nutrients in Soil and
Mulberry (Morus alba) Foliage at Peshawar-Pakistan. (ii) Genetic Diversity Analysis of
Mulberry Silkworm, Bombyx mori through Polymerase Chain Reaction (PCR) Using
RAPD marker, and (iii) Millennium Development Goals and Sericulture.

Silkworm rearing for assessing hybrid vigour
(Peshawar)

Cocoons of hybrid C102*206MKD
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Name of Project:

Improving Productivity of Some Major Crops Through Integrated
Plant Nutrient Management (IPNM) in FATA Kurram Agency
(Soil & Water Testing Lab., Parachinar)

Name of PI/Institute:

Mr Iqrar Hussain,
Research Officer, Soil & Water Testing Lab., Parachinar, Kurram
Agency, FATA.
27.07.2012 to 26.07.2015

Duration:
Financial Status:

Total Cost:
Total Release:
Total Expenditure:

Rs. 4.979 million
Rs. 4.783 million
Rs. 4.724 million

Objectives:





To investigate the nature, extent and severity of nutrient disorder in Kurram Agency.
To improve and sustain soil fertility as well as crop productivity under wheat-rice cropping system of
the area through integrated plant nutrient management.
To build capacity of laboratory staff, agricultural extension workers and farmers in plant nutrient
management and create awareness among farming community by ensuring a steady flow of applied
research results through field days, trainings/ workshops and pamphlet.

Achievements:
Three hundred soil samples were collected from upper, lower and central Kurram Agency and analyzed
for soil pH, electrical conductivity, organic matter content, calcium carbonate (lime), phosphorus,
potash, zinc, copper, iron and manganese. Organic matter, phosphorus and potash were low in 46, 48
and 39%, medium in 38, 43 and 50, high in 16, 9 and 11% soil samples respectively. Zinc, copper, iron
and manganese were found low in 54, 12, 23 and 18%, medium in 28, 15, 57 and 0% and high in 18, 73,
20 and 82% soil samples respectively.
Experiments were conducted on the effect of integrated plant nutrient management (IPNM) on the yield
and yield components of rice and wheat crops. The results showed that highest average grain yield of
rice and wheat (5564 and 5377 kg ha-1) was recorded in treatment receiving 75% nitrogen from urea and
25% nitrogen from FYM. Total dry matter yield, straw yield and 1000 grain weight showed almost
similar response as that grain yield of rice and wheat.
NPK application at the rate of 50:90:60 kg ha-1 alongwith green manuring showed highest rice yield of
5350 kg ha-1 followed by 3758 kg ha-1 in the treatment receiving 50:90:60 kg ha-1 NPK along with crop
residue incorporation. NPK application at the rate of 50:90:60 kg ha-1 along with green manuring
produced highest wheat grain yield of 5072 kg ha-1 followed by 4395 in the treatment receiving similar
dose of NPK with crop residue incorporation in treatment 4.
Maximum uptake of N, P and K 68.91, 12.64 and 92.43 kg ha-1 was recorded in treatment receiving
Nitrogen 75% from urea and 25% from FYM followed by 62.90, 10.63 and 80.23 kg ha -1 respectively in
the treatment which received nitrogen from urea and FYM in 50:50 %age. Maximum uptake of N, P and
K 110.10, 12.66 and 100.99 kg ha-1 by wheat was recorded in treatment receiving Nitrogen 75% from
urea and 25% from FYM followed by 105.78, 11.46 and 94.45 kg ha-1 respectively in treatment which
received from urea and FYM in 50:50 ratios.

86

The data showed that Value Cost Ratio (V.C.R.) of 3.47 with highest net return of Rs 104950 ha-1 by the
application of 75% nitrogen from urea and 25% nitrogen from FYM ha -1 indicating economical
significance for profitable rice yield over farmers‟ practice.
Similarly, Value Cost Ratio of 1.83 with highest net return of Rs 35375 ha-1 by the application of
nitrogen from urea and FYM in 75:25 ratios showed economical significance for cost effective wheat
production as compared to farmers‟ practice.
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Social Sciences
Introduction
The PARC has four technical Divisions: Plant Sciences Division (PSD), Natural Resources Division
(NRD), Animal Sciences Division (ASD) and Social Sciences Division (SSD). The SSD had
established its network of social sciences research in 1984 by establishing Agricultural Economics
Research Units (now upgraded as Social Sciences Research Institutes) at provincial and federal levels
and one each at AJK and Gilgit-Baltistan. The main objective of these units was to carry out research
on socio-economic aspects of grass root level farmers in Pakistan. Moreover the PARC extended a
helping arm to provincial agricultural research systems. This has not only bridged an information gap
on micro-level issues of farming and technology adoption as well as resulted into development of new
crop, livestock and farm machinery related technologies in the country. The other objective deals with
generating necessary information for the policy formulation and reforms.
The research work of SSD was in the areas of diagnostic surveys, monitoring technology adoption and
diffusion, prioritization of agricultural research, agricultural marketing and value chain analysis, food
and nutritional security and policy impacts, etc. Recently, to keep research in line with the
international patterns of agricultural research (i.e. from the commodity and system based research to
thematic research) SSD has reformed its research agenda and gradually shifting to thematic research.
During 2014-15, total 4 projects falling under various research theme of SSD program with aggregate
cost of Rs.29.967 million.
The following themes are the present focus of SSD research:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Agriculture production and resource conservation.
Agricultural transformations and diversification.
Agricultural marketing and value chains.
Globalization and trade.
Food and nutritional security.
Agricultural livelihoods and rural poverty.
Agricultural policy analysis.
Climate change adaptation, risk and uncertainty.
Smallholder agriculture.
Gender mainstreaming in agriculture.
Technology transfer and impact assessment.
Indigenous knowledge management, sharing and capacity building.
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Name of Project:

Economics of Using Alternative Energy Sources and Adoption of
Energy Saving Practices by the Farmers under Current Energy
Crisis in Pakistan (NARC- Islamabad)

Name of PI/Institute:

Mr Nadeem Akmal, Sr. Scientific Officer, Social Sciences Institute Research
(SSRI), NARC

Duration:

01.10.2012 to 30.09.2015

Financial Status:

Total Cost:
Rs. 3.596 million
Funds Released: Rs. 1.307 million
Funds Utilized: Rs. 0.825 million

Objectives:
The project focuses on calculating the economics of alternative energy sources and the adoption of energy
saving practices by farmers in Pakistan. The specific objectives include:






To study the economics of alternative energy sources currently used in agriculture sector in selected
ecologies of Pakistan.
To study the adoption of energy saving practices by farmers in different cropping system.
To carry out the comparative economic analysis of electric and diesel tube wells in different
ecologies of Pakistan.
To study the effects of switching from conventional to new energy sources at farm level.
To suggest measures for rapid promotion of use of alternative energy source.

Achievements:
More than two third of Pakistan‟s population lives in rural areas and their livelihood continue to
revolve around agriculture and allied activities. Energy has become an important requisite for
economic development of a country. Besides influencing other sectors of the economy, the increase in
energy prices has influenced the agricultural sector of Pakistan. Due to energy crises the farmers have
diverted their attentions to the use of alternative energy sources like bio gas, solar water pumps and
wind energy for water pumping. The current study is the first study regarding the economics of using
alternative energy sources in Pakistan.
Structured questionnaire was developed for data collection. Data was collected from respondent
farmers using alternative energy sources and analyzed.
Bio-gas and Solar technologies were found rare but emerging alternative energy sources at study sites.
Based on farmers‟ information and preliminary analysis, the sophisticated bio-gas plant could be
considered as the most feasible and economical alternative energy source followed by electric and
diesel, but it could not be used as a sole source of energy rather it is supplemented with diesel.
Bio-slurry, a byproduct of bio-gas, is applied as an organic fertilizer through irrigation water. All the
respondent farmers reported a substantial increase in crop yields (15-25 percent) and soil fertility with
the application of bio-slurry. It also has reduced the use of DAP and Urea.
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Another significant finding was the Raised Bed Plantation technique, which conserves energy through
reducing irrigation time from 15-20 percent as well as increases yield (5-10 percent).
Laser Land leveling and dry sowing technologies were practiced by farmers being considered as
resource saving. Based on farmers‟ information and preliminary analysis, Laser leveling could be
considered as the most feasible and economical way of energy and resource conservation. Beside the
energy saving it also increased the yield and improved in soil health.
Dry sowing is practiced as a water saving technology. This technology is practiced in rice wheat
cropping system to save the irrigation water and cost. All the respondent farmers reported a substantial
difference in number of irrigations as compared to traditional rice sowing practices, Beside the
irrigation water, it has also reduced the use of DAP and Urea. For Dry Rice sowing, it is hard to
comment that this technology will be adopted in future without strong dissemination process and
technical back up as farmers are convinced to some extent but proper technological backup is required.
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Name of Project:

Capacity Building on Writing Technical Proposals for Grants
( (PARC, Islamabad)

Name of PI/Institute:

Dr. Muhammad Kamal Sheikh, PSO, Planning & Development Division,
PARC

Duration:

01.10.2012 to 30.09.2015

Financial Status:

Total Cost:
Rs. 14.420/-millions
Funds Released: Rs. 3.425 millions } utilized more than released
Funds Utilized: Rs. 5.048 million }

Objectives:
This project aims to focus on capacity building of the scientists to win grants for research with following
objectives:



Scientists‟ capacity building in writing skills for technical proposals for competitive grants under
ALP.
Develop a culture of quality technical proposal writing.

Achievements:
Proposal writing is a skill which is developed to address a strategic need identified by the organization
or to solve a problem and provide with the resources to accomplish these strategic goals. Good
proposal writing is essential for a research organization to fulfill its mandate. PARC has been
authorized to implement the Agricultural Linkage Program (ALP) having procedure for submitting,
processing and approval of projects. Under the current financial situation the research grants are the
dominant way for academia and researchers to get resources to focus on research in the country.
However, the researchers are not well familiar with the development of research proposal resulting in
failure to win funds for research from competitive sources. Therefore, there is a great need to build
capacity of the NARS researchers in writing technical proposals for competitive grants.
Various training modules were prepared, tested and adopted for practical training. Three training
workshops were organized; one each for scientists of Khyber Pakhtunkhwa, Azad Jammu & Kashmir
and Gilgit Baltistan. Floating of network of scientists trained on face book, the facebook page of the
proposal writing can be accessed at; https://www.facebook.com/pages/Writing-Tech-ProposalsALP/249571378578766.
A one day workshop on Psychological Resilience Development for 20 senior management members
(from CSO to Chairman level) was organized at PARC HQs. Two experts from United Kingdom
delivered the workshop sessions
A total of 114 scientists and educators were trained in the Technical Proposal Writing for Grants under
ALP. Another additional one day workshop was organized at University of Haripur, KPK wherein
more than 50 university faculty members were trained in proposal writing.
More than 100 proposals, prepared and refined during the workshops, were submitted to ALP, largest
number coming from Baluchistan. More than 50% short listed for making full blown projects.
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Monitoring and Evaluation Training planned and started in consultation with PSSP and ICIMOD
experts to being executed under the extended period and same cost.

Chairman PARC, DG-NARC, DGP&DD, Team Leader PSSP, Project Trainers with
Trainees from GB in Opening Session of Seventh Workshop
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Name of Project:

Agricultural Productivity in Relation to Farmer’s Nutritional
Status of Mardan (The University of Agriculture, Peshawar)

Name of PI/Institute:

Dr. Zia ud Din, Assistant Professor, Department of Human Nutrition, The
Uni. of Agri., Peshawar

Duration:

01.05.2013 to 30.04.2016

Financial Status:

Total Cost:
Rs. 4.676 million
Funds Released: Rs. 2.710 million
Funds Utilized: Rs. 2.582 million

Objectives:
Objectives of the study are as follows:






To assess the nutritional status of farmers using anthropometry, biochemical and dietary assessment
tools.
To evaluate the effect of nutritional status of farmers on agricultural productivity and farm income.
To provide baseline information on nutritional status of farmers and use these in development of
appropriate nutritional intervention.
To asses dietary pattern of farmers in relation to their nutritional status.
To study the effect of nutritional education on behavioral changes of farmers towards quality food
intake and eating practices.

Achievements:
Agriculture is the backbone of Pakistan economy contributing 45 % to the country‟s employment and
provides input to the agro based industries. There is a synergistic relationship between nutritional
status and physical performance, cognitive and agricultural productivity. The link between nutrition
and productivity arguably provides the best documented evidence on interrelationships between health
and economic prosperity. Thus farmers deserve preferential treatment because of their multiple
responsibilities in agricultural and social sectors. The research project is designed to access the
nutritional status of farmers and its link with agricultural productivity and to determine the effect of
nutrition education of farmer‟s food quality and nutritional status in district Mardan, Khyber
Pakhtunkhwa.
Nutritional status of the 1200 farmers from 20 union council of Mardan district enrolled for study were
assessed taking their anthropometry (body weight, height, mid upper arm circumference (MUAC) &
triceps skinfold measurement (TSF), biochemical measurement (random blood glucose level and
hemoglobin) and blood pressure. The data was recorded and analyzed. The detail is provided in the
progress report. Some of the major conclusions of the study are:
 According to World Health Organization (WHO) criteria of BMI and blood Hb level, 85 (7%) and
178 (15%) of the farmers were underweight and anemic respectively. Overall, 226 (19%) of farmers
were malnourished.
 „Number of working hours per day‟ was found a significant indicator of the farmer‟s working
performance in the farm. Overall, farmers with better nutritional status had maximum farming work
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capacity. Additionally higher number of malnourished than normal farmers reported to have general
health problems and to get fatigue after short physical activity in the farm.
More than half of the farmers were owner of their agricultural farms. No difference in mean farms
sizes were found between well-nourished and malnourished groups. Total of 196 (58%) farmers
reported to have other than agricultural income sources as well; however farmers with and without
additional monthly incomes were equally distributed among healthy and malnourished groups.
Among the major crops, almost whole of the cohort cultivated wheat (96%) followed by tobacco
(65%); vegetables were grown only by 30% of farmers.
Result on „per acre cost‟ on various components of wheat crop show that malnourished farmers had
on average higher „per acre cost‟. Similarly both gross and net revenues generated from wheat crop
(grain and straw) were significantly different among the groups; it was significantly lower for
malnourished group irrespective of the land ownership status and farm size.
On average, mean net return from the cattle milk of malnourished group was significantly lower
than those of control group,
Malnourished group consumed most of the nutrients rich food items in lesser quantity than control
group. Meat based diets and fresh fruits were consumed in small amounts by the malnourished
group compared to normal farmers. Similarly more malnourished farmers showed unhealthy dietary
pattern than the control.
Comparing to control group, malnourished farmers were likely to have lower dietary intake of
protein, fibre, phosphorus, heme iron, vitamin A, riboflavin and niacin.
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Agricultural Engineering
Introduction
Agricultural Engineering Division has been focusing on design, development, adaptation, and
promotion of energy efficient machines and precision agriculture particularly energy efficient farm
machines for cereal, fruits, vegetables and other crops. Division is also bridging the important
coordination role in between agricultural machinery manufacturers and end-users, small-scale
machinery development for fruits and vegetable growers; for sowing/planting/transplanting and
harvesting & threshing equipment, variable rate planters, seed drills and fertilizer applicators.
Furthermore, machinery development and introduction for performing on-farm post-harvest field
operations such as grading, drying, processing and packaging of fruit & vegetables; on-farm
processing and packaging of vegetables.

Agricultural Linkages Programme (ALP) project funding facility is a key source for R&D and playing
a very important role in the promotion of farm mechanization in the country. Many engineering
projects have successfully been completed with ALP funding so far and contributing a lot in the
improvement of livelihood of poor farming community. Presently four AED research projects are in
operation. Efforts are being made to coordinate and motivate provincial and national engineering
institutions, research organizations, and universities involved in R&D to utilize this excellent project
funding facility, especially for the development and introduction of farm level innovative & energyefficient machines and technologies.
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Name of Project:

Design, Development and Modeling of a Scheffler Fixed Focus Solar
Concentrator for the Post Harvest Processing of Different Agricultural
Products (Uni. of Agri., Faisalabad)

Name of PI/Institute:

Dr. Anjum Munir,
Assistant Professor, Department of Farm Machinery and Power, University
of Agriculture, Faisalabad

Duration:

02.02.2015 to 01.02.2018

Financial Status:

Total Cost:
Rs. 0.246 million
Funds Released: Rs. 0.121 million
Funds Utilized: Rs. 0.095 million

Objectives:





To design and develop Scheffler fixed focus solar concentrator for processing of different perishable
agricultural products.
To develop mathematical models to predict the energy distribution from different components of
solar system.
To hybridize the solar distillation system with biomass energy to make it functional during adverse
climatic conditions.
To introduce this technology to the farmers to run their own small scale processing units at farm
level using solar energy.

Achievements:
Solar energy in agriculture sector can be used to process many perishable agricultural products at farm
level. The promotion of small scale agro-based industries by using innovative solar collectors can
open new landmarks in rural development. Essential oil extraction from medicinal and aromatic plants
is one of the medium temperature agro-based industries. These oils are used in medicinal and
pharmaceutical purposes, food and food ingredients, herbal tea, cosmetics, perfumery, aromatherapy,
pest and disease control, dying in textiles, gelling agents, plant growth regulators and paper making.
At present there are large and centralized distillation units having high operating costs, are sometimes
unmanageable by the farmers or even groups of farmers in most of the developing countries. Further
some essential oils come from extremely delicate flowers and leaves that must be processed soon after
harvesting. The on-farm solar distillation is a decentralized approach to reduce the post harvest losses
and to prevent the spoilage of essential oil components by processing the fresh herbs. The present
study is planned to utilize the solar based technology by using Scheffler fixed focus solar concentrator
that will play a vital role to process different agricultural products in the medium temperature range.
The activities under the project were initiated in March, 2015 on releases of funds after signing project
implementation agreement in February 2015. Preliminary designing work of all the components of
Scheffler fixed concentrator were prepared and approved from foreign collaborator. Availability of
material in the local market was checked and found that all the material is available.
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Name of Project:

Development and Evaluation of In-bin Seed Drying, Aeration and
Storage Technology (NARC-Islamabad)

Name of PI/Institute:

Mr. Liaqat Ali Shahid
Principal Engineer, ABEI, NARC, Islamabad

Duration:

01.10.2012 to 30.09.2015

Financial Status:

Total Cost:
Rs.5.030 million
Funds Released: Rs.4.422 million
Funds Utilized: Rs.4.135 million

Objectives:
The overall objective of the project was to provide a suitable seed drying, aeration and storage technology
to rice seed growers and traders in order to preserve their seed during the entire storage period with
following specific objectives:




To develop and evaluate an In-bin seed drying, aeration and storage technology
To undertake cost analysis of this technology
To demonstrate this technology among the local agricultural machinery manufacturers and seed
growers/traders

Achievements:

At present time there was no suitable seed drying, aeration and storage facility available in the
informal sector (i.e. private seed companies, seed growers, progressive farmers and seed traders),
which is a big constraint in the availability of quality seed in the country. Resultantly a significant
quantity of seed deteriorates and loses its viability. That is why the seed used in Pakistan has very low
germination rate and vigor. Consequently, the crop yield is being affected significantly. Seed moisture
content and temperature are the key factors directly or indirectly affecting the quality of seed during
storage.
In persuasion, a storage bin cum seed drying technology was designed and developed at ABEI. First
prototype unit was manufactured at manufacturer‟s promises (Figure 1). Prototype unit was tested and
evaluated for its performance at farm level and also demonstrated this new technology successfully to
the end-users.
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The unit was tested at farm level for drying paddy seed Super Kernel
Basmati variety. The parameters suited during unit testing were: wet
and dry paddy moisture contents, hot air temperature, air flow rate,
drying rate, bin capacity, bin paddy loading and unloading time,
labour requirement and total operational cost.
The bin maximum loading capacity was about 15 tons for paddy seed.
During first test, 15 tons paddy was loaded with the help of elevator.
An average moisture content of loaded paddy was about 21 percent.
The hot air produced through heating of ambient air to a minimum
temperature of 40oC is forced through the bin. The hot air takes away
the moisture from the wet paddy with flue gases trough main exist.
This process took about 48 hours to complete the drying process of full load (Figure 2). Data was
tabulated and analyzed. Results revealed that average paddy moisture Fig. 1 Storage bin cum seed drying unit
contents are reduced from 21 to 15.5 percent in about 48 hour in one
pass. Same test was repeated thrice to get the average of three
replications. Results further revealed that average per hour labour
required for loading and unloading the bin (unskilled and skilled) was
2.12 men-hrs. Average electricity consumption was 5.2 kWh and
average LPG per hour consumption was about 1 kilogram. The
operational and total cost of paddy drying was Rs 1,513 per ton of
paddy seed.
Field demonstration of storage bin cum seed drying technology was
arranged at MATCO Rice Mill, G.T. Road, Sadhoke district
Gujranwala was conducted on 11th December 2014 in collaboration
with manufacturer and other stakeholders. Practical demo was attended
by Member Agri. Research Division, PARC, paddy experts, Fig. 2 Prototype unit field testing
researchers, extension field staff, rice growers, M/s Engro-Seeds (Pvt.)
Ltd, Muridke, seed companies, and traders. The unit performance was appreciated by the experts and
other participants.
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Name of Project:

Development of Mechanized Multipurpose Nursery Raising
Facility at NARC, Islamabad

Name of PI/Institute:

Mr Shabbir Ahmad Kalwar
PSO, Agricultural and Biological Engineering Institute (ABEI),
NARC

Duration:

01.03.2012 to 30.06.2017

Financial Status:

Total Cost:
Funds Released:
Funds Utilized:

Rs. 38.982 million
Rs. 18.918 million
Rs. 15.846 million

Objectives:




To develop a mechanized multipurpose nursery raising technology
To establish infrastructure for timely and cost-efficient nursery raising methods and to raise
and maintain all type of nursery plants under shade/green house for large scale
To demonstrate and disseminate the technology among the local manufactures, commercial
nursery growers, Government bodies, farmers and NGOs.

Achievements:







An 11 member committee constituted by DG, NARC to suggest best utilization of this facility at
centre as well as on commercial scale. The committee decided to shift project site from the back
side of ABEI to Livestock Research Station (LRS) because of space limitation and inclusion of
compost preparation considering easy availability of all required raw materials for compost
making (20 tons/day) and more area for future expansion.
Again finalized all civil work specifications and cost estimates with some modifications
according to plot layout and additional specifications of shed for compost grinding, sieving and
grading plant and paths.
Earth filling and land leveling work again started at 2nd site. Two large old silage tanks filled and
spreading of large mud heaps with full of stones leveled in the area.
Civil work started at second site near LRS
The pot filling plant imported from USA ultimately arrived at site in the month of September,
2014, after four times re-tendering.

Development of site for installation of Pot filling plant and compost grinding, sieving and grading plant
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Annexure-I
PAKISTAN AGRICULTURAL RESEARCH COUNCIL
PROCEDURES FOR
AGRICULTURAL LINKAGES PROGRAMME (ALP)
1. INTRODUCTION
The Government of Pakistan and Government of the United States of America
recalling the close ties in scientific and technological cooperation which have developed over
several decades have gone into an agreement to create an Agricultural Linkages Program
(ALP) to reap the mutual benefits of agricultural research through joint research projects and
exchange of scientists. The covenant of the Agreement provides that the local currency
generated through the sale proceeds of the wheat will be used by Pakistan Agricultural
Research Council (PARC) to establish the ALP for promoting research cooperation between
Pakistan and the USA in the areas of agricultural sciences. The Government of Pakistan
allowed PARC to establish an Agricultural Research Endowment Fund (AREF) where all
proceeds raised from the sale of US wheat shall be transferred. Fund received will be invested
in government approved schemes/institutes. The income thus generated shall be used for ALP
activities/projects in line with the Pakistan‟s long term research/development goals for the
agriculture sector. The goals focus on food security, poverty alleviation and promoting broad
based equitable and sustainable agriculture.
The Fund provides for all the operational research and development expenditure
including supplies and material and local travel for the research personnel to be deployed
under the projects. Non-recurring expenditure on items of non-expendable equipment, capital
goods, structures and transport facilities having anticipated usefulness beyond fixed duration
of each project will be purchased sparingly.
2. OBJECTIVE

The objective of the ALP shall be to promote and support agricultural research and
development activities in accordance with the Pakistan's long term development goals and to
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promote long term scientific cooperation between Pakistan and the United States in
agricultural sector.
3.

SCOPE OF COOPERATION

The scope of agricultural research and development activities, which the ALP may
promote and support shall cover all scientific activities related to agriculture including
production, processing, marketing and agricultural services. The ALP shall give emphasis, but
need not limit to its efforts to the support of strategic research, which improves farm and
animal productivity, and in the areas which directly or indirectly affect the achievement of
these objectives.
4.

POWERS OF THE ALP FUND

The ALP Fund shall be an independent entity and shall possess all of the powers
necessary to carry out its objectives including but not limited to the powers to:
4.1

promote and support, by funding or otherwise agricultural research and development
projects of mutual benefit;

4.2

encourage and support the exchange of agricultural scientists and other type of
agricultural experts.

5.

FINANCIAL AND ACCOUNTING SYSTEM
The PARC financial, accounting and auditing system will be adopted for the
implementation of ALP.

6.

OPERATIONS

Pakistan Agricultural Research Council shall be responsible for operation of ALP
Fund. The ALP Fund's operations shall consist mainly of the selection, processing, approval,
monitoring, evaluation and coordination of projects supported in whole or in part by the Fund.
The primary source of such Funding shall be from the income of the Fund. The Fund shall
minimize in annual operational costs in order to permit the maximum utilization of its
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resources to support agricultural research and development and will do so by using effectively
the existing mechanisms of PARC.
6.1

The Fund shall accept proposals for research and development grants from all public or
private entities which demonstrate needed research and development (R&D)
capabilities and financial responsibilities.

6.2

The Fund shall encourage project proposals to be developed and submitted jointly by
the Pakistani and US scientists. The Fund will assist applicants who submit proposals
singly to identify collaborators in the other country.

6.3

Proposals may cover any or all R&D phases including initial feasibility (pre-research
and pre-development), research and development.

6.4

All proposals shall be submitted to the Director Planning, PARC, Executive Director,
ALP.

6.5

All proposal for R&D projects and feasibility studies are to be judged and evaluated by
the technical experts/referees in Pakistan and overseas collaborating scientists. The final
ranking will be made by the Technical Advisory Committee (TAC).

6.6. The recommendation of TAC will be submitted to BOD for final approval and
allocation of ALP annual budget.
6.7

7.

The Fund shall support research and development projects generally for a period of up
to 3 years. Extensions beyond three years will require approval of the Technical
Advisory Committee. Each project incharge shall submit to the Director Planning,
PARC an annually progress report for review. Funding of projects that do not show
adequate progress may be withheld.
MANAGEMENT SYSTEM
A management system will establish the ALP Fund's Programme and Priorities and its

financial and managerial policies. Board of Directors shall be the governing body of ALP
Fund and shall be responsible for the Fund's programme and its financial and managerial
policies. The Board shall consist of:
7.1

BOARD OF DIRECTORS






Chairman, PARC.
Provincial Addl. Chief Secretaries (4)
Senior Chief (Agri. and Food Sec.) P & D Division
Agricultural Development Commissioner, MINFAL
All Members, PARC
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Chairman
Member
Member
Member
Member



Representation of Stakeholders (2)



Mr Afaq Ahmad Tiwana,
Chief Executive, Farmers
Associates Pakistan

D.G. P&D Div./Exe. Director (ALP),PARC

Member/Secretary

7.1.1 Terms of Reference (TOR) of Board of Directors
7.1.1.1 adopt bylaws, rules and procedures for the conduct of its activities;
7.1.1.2 establish the organizational frame-work of the Fund;
7.1.1.3 appoint Technical Experts and Reviewers and Technical Advisors for review and
evaluation of the proposals .
7.1.1.4 accept contributions of property , funds, and services;
7.1.1.5 exercise and delegate any other powers of the Fund not otherwise specifically
assigned by this document.
7.2

ALP SECRETARIAT

The Planning Directorate of PARC will act as ALP Secretariat. Necessary manpower
and logistic facilities will be drawn from within PARC resources and the necessary
operational expenditure will be met out of ALP fund.
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7.2.1 EXECUTIVE DIRECTOR
7.2.1.1 The Director Planning, PARC will be the Executive Director of ALP and will act as
Administrative Officer(AO) of the Fund. The Executive Director will be responsible
for the administration and operation of the Fund under the authority and powers
assigned by BOD. The office of the Executive Director will be located at PARC.
7.2.1.2 The Executive Director shall exercise all powers delegated to him by the BOD.
7.2.2

The Executive Director shall, among other things:

7.2.2.1 refer proposals submitted for ALP funding to the Technical Expert/Reviewer and
TAC.
7.2.2.2 based on recommendations of the Technical Expert and TAC, prepare and submit to
the Board for its approval the annual research and development program, their
annual budget, and long term plans for the utilization of the Fund's resources;
7.2.2.3 compile annual reports, organize monitoring, review and evaluation of
projects/programmes and compile the audit/financial reports of ALP.

ALP

7.2.3 The Executive Director may organize and facilitate various activities falling under the
Fund's objectives.

7.2.4 The Executive Director shall maintain an appropriate system of internal control, books
and records (technical and financial).
8.

MODE OF SUBMISSION OF SCHEMES
Initially concept papers will be invited on the prescribed proforma through advertisement.

After preliminary evaluation of the concept papers, the sponsor will be requested to submit a
detailed/full blown project proposal for final evaluation and processing by the ALP Secretariat.
Successful sponsor will be notified and an agreement to implement the project will be signed between
the sponsor and PARC.

9.

PROCESSING OF THE PROJECT
The project proposals will be processed in accordance with the procedures approved by the

BOD of ALP Endowment Fund. The project approval process will include.
9.1

The concept papers will be invited from the scientists through advertisement not exceeding 3-4
pages with one page budget estimates in priority areas of national importance.
104

9.2

Appraisal of concept papers by ALP Secretariat through technical divisions of PARC.

9.3

Invite detailed proposals in the light of recommendations by the technical division, PARC.

9.4

Review of detailed proposals by the cooperating scientists and two national referees.

9.5

Submission of detailed projects to TAC alongwith recommendation of national international
referees for concurrence.

9.6

Implementation Agreement between the sponsor and PARC.

9.7

Issuance of Administrative approval of the project.

9.8

Monitoring, review and evaluation of the projects/programmes will be organized by the
Planning Directorate, PARC.

9.9

Annual progress/review of ALP by BOD.

9.10 Technical Advisory Committee.
-

Chairman, PARC
All Members, PARC
Provincial DG Research (4)
Eminent Scientists (4)

- D.G. Planning & Dev. Division/
Executive Director (ALP), PARC

Chairman
Members
Members
i. Dr Naeem Iqbal Hashmi, Ex-CSO (PSD), PARC
ii. Dr Haleem-ul-Husnain,Ex-Member(ASD), PARC
iii.Dr Syed Muhammad Iqbal Shah, Ex-V.C., UAP
iv.Dr Munir Ahmad, Ex-Member (SSD), PARC
Member/Secretary

10. REPORTING AND DISSEMINATION OF RESEARCH RESULTS
10.1 The Incharge of ALP project shall ensure timely and regular submission of financial
and technical progress reports to PARC on the prescribed proformae.
10.2 On termination of the project, final financial report and completion report will be
submitted for evaluation and settlement of accounts with ALPS, PARC.
10.3 Any additional information required by the ALP Secretariat shall be supplied by the
concerned project Incharge.
10.4 The projects findings will be disseminated to all the stake- holders, public and private
institutions.
11. RECRUITMENT IN THE PROJECT
As a general policy, ALP does not provide for recruitment of regular staff. ALP assumes
that the host institutes have sufficient trained human resources and with some essential
operational/financial support, the institute will successfully run the project. However, under
specific and unavoidable situations, restricted contract appointments shall be allowed as per
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prevalent govt. policy.
12. HONORARIUM
An honorarium equal to one month's salary will be given to the incharge of the project
per year. Honorarium to other officers/project staff associated with ALP can only be allowed
with the prior approval of BOD.

*******
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Annexure - II
The appraisal committees and criteria for short listing of projects:
i.

Plant Sciences Division
1 Dr M. Shahid Masood, Member, Plant Sciences Division,
PARC
2 Dr Muhammad Saeed, Horticulturist, Quetta
3 Dr Mukhdoom Ahmad (Wheat), AARI, Faisalabad
4 Dr Jehan Bakht, Prof., Deptt. of Biotechnology &
Genetic Engineering, The University of Agri., Peshawar

ii.

Natural Resources Division
1 Dr Nadeem Amjad, Member, Natural Resources
Division, PARC
2 Dr Muhammad Ehsan Akhtar, CSO/ Registrar,
PIASA,NARC
3 Prof. Dr. Zahir Shah, Deptt. of Soil & Environmental
Sciences, The University of Agriculture, Peshawar
4 Dr. Muhammad Younus Nadeem, Agri. Chemist, AARI,
Faisalabad
5 Dr. B. K. Lashari, Chairman, Irrigation & Drainage,
Mehran Engineering University, Jamshoro, Sindh

iii.

Animal Sciences Division
1 Dr Shahid Rafique, Member, Animal Sciences Division,
PARC
2 Dr. Abdul Ghaffar, Ex-CSO, NARC
3 Dr. R.H. Usmani, Ex-Member, PARC
4 Dr. Ali Akbar Soomro, DG, L&DD Department, Sindh

iv.

Social Sciences Division
1 Dr Muhammad Sharif, Member, Social Sciences
Division, PARC
2 Prof. Dr. Muhammad Arif, Associate Professor, Deptt. of
Economic, University of Balochistan, Quetta
3 Dr. Muhammad Iqbal, Chief of Research, PIDE, Quaid-iAzam University, Islamabad
4 Dr. Muhammad Iqbal Zafar, Dean, Faculty of Social
Sciences, Univ. of Agriculture, Faisalabad

Convener
Member
Member
Member

Convener
Member
Member
Member
Member

Convener
Member
Member
Member

Convener
Member
Member
Member

The criteria for appraisal and short-listing of projects are as follows:




Project proposals should fall in priority research area of 7th batch.
Title of project should be brief, accurate and self explanatory.
The objectives of the project should be clear and relevant with the activities.
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The final outcome/output of the project should address the problem of farmers and
enhance farm productivity/ farmers‟ income, industry, consumer and stakeholders.
Identification of end users/beneficiaries of the project
Benefit/practical utility of the project results having impact on economy.
Avoid duplication and routine research and support innovative and problem
solving research.
Institute should have adequate facilities required for operation of project as well as
competency of scientist.
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Annexure-III

Priority Areas for 7th Batch
ANIMAL SCIENCES DIVISION

Animal Production








Development of novel feed resources, feeding technologies and strategies for farm
animals.
Improving techniques for conservation of farm animals genetic resources.
Improving Assisted Reproductive Techniques (ART) for enhancing productivity of
farm animals.
Improvement in production practices of highland bovine and ovine species and
documenting changes in transhumance production systems of small ruminants.
Genetic improvement for enhancing rural/ backyard poultry productivity.
Studies to identify the potential of various geographical areas for establishment of
disease free zones and organic meat production.
Development of low cost animal housing and feeding management techniques for
better output from native and exotic breeds.

Animal Health




Diagnostic studies on feed born nutritional disorders in farm animals and poultry.
Promoting „one health concept‟ for prevention and control of zoonotic diseases.
Patho-biology of Highly Pathogenic and Emerging Diseases (HPED) of livestock and
poultry.

Fisheries




Improving techniques for enhancing the shelf life of fish.
Brood stock development and quality seed production of fish.
Fish productivity enhancement through improved feeding and management
techniques.

PLANT SCIENCES DIVISION







Combating emerging and re-emerging diseases and pests of the field and horticultural
crops.
Development of bio-pesticides/ herbicides for management of economic pests
especially for horticultural crops.
Post harvest management of field and horticultural crops.
Product processing, value addition and commercial innovation in horticultural and
cereal crops.
Indigenization of techniques and procedures for developing certified fruit plant
nurseries through public-private partnership.
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Development of techniques and systems for vegetable seed production and high
density plantation of fruit orchards.
Development of agronomic techniques for different ecological zones to enhance crop
productivity through resource conservation.
Optimization of kitchen gardening techniques and strategies.
Genetic resource development, production and processing techniques for medicinal
and aromatic plants.
Utilization of marginal/cultivable wasteland for orchards management through
introduction of high value horticultural crops.
Optimization of tissue culture techniques for seedlings production in horticultural
crops.
Development of high yielding hybrids of horticultural crops through modern and
conventional techniques.
Development of saline/drought resistant varieties of multi-cut fodder crops.
Climate change impact assessment and its mitigation to enhance resilience of various
cropping systems through genetic and agronomic management.
Development and indigenization of cost effective and energy efficient farm
mechanization technology.
Promotion of cropping system for high cropping intensity synchronized with agroecological conditions.
Application of genomics, proteomics and metabolomics for crop improvement.

NATURAL RESOURCES DIVISION
















Development of management strategies for climate change impacts, declining
biological resources, desertification and fragile watershed.
Harnessing alternate energy resources for decentralized energy systems in rural areas.
Biological and chemical approaches for management of degraded soils.
Health risk assessment and remedial measures of contaminations in food chain.
Integrated nutrient management and fertigation for intensive crop production.
Agricultural productivity improvement in arid areas (Sailaba, Khushkaba, Rod Kohi &
Wastelands).
Integrated agricultural water management for increased water productivity.
Safe use of solid waste, wastewater and low quality water in agriculture.
Improving Range and Livestock Productivity with integrated range-livestock
approach.
Range status and trend assessments, sustainable range management and valuation of
range ecosystem services.
Genetic improvement of Apis cerana, quality honey production and development of
value added products from honey bee colonies (bee hives).
Arid horticulture: promotion and value addition of fruits and vegetables.
Cultivation and value addition of medicinal, aromatic and culinary herbs.
Sustainable development of fragile ecosystems (mangroves, dry temperate forests,
riparian region etc.)
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SOCIAL SCIENCES DIVISION










Impact of technology transfer and adoption of agriculture technologies
System based resource allocation
Impact of climate change on agriculture
Dynamics of comparative advantage and competitiveness of agriculture
Food and agricultural policy analysis
Agricultural diversification and implications
Agricultural value chains analysis
Agriculture pricing and trade
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Annexure-IV
Region and Sector wise Number of ALP Funded Completed Projects upto
30.06.2015:
Region/Sector
Federal
PARC/NARC
PARC (Outstation)
Punjab
Sindh
Khyber
Pakhtunkhwa
Balochistan
FATA
Other Federal
Azad Jammu &
Kashmir
NGO/Other
Total

Animal
Sciences
16

Plant
Sciences
37

Natural
Resources
21

Social
Sciences
04

Total

06
28
07
05

08
32
11
22

16
15
02
12

10
09
03
02

40
84
23
41

02
02
01

04
01
25

03

01

10
01
35
02

01
68

01
141

02
31

04
318

08
01

78

78

Region and Sector wise Cost (Approved) of ALP Funded Completed Projects:
Region/Sector
Federal
PARC/NARC
PARC (Outstation)
Punjab
Sindh
Khyber
Pakhtunkhwa
Balochistan
FATA
Other Federal
Azad Jammu &
Kashmir
NGO/Other
Total

Animal
Sciences
57.078

Plant
Sciences
115.622

Natural
Resources
144.306

Social
Sciences
15.386

22.449
111.882
21.567
12.827

28.829
74.665
28.080
52.067

81.474
51.220
7.156
34.330

41.866
17.228
2.408
4.654

174.618
25.995
59.211
103.878

8.259
4.503
0.750

6.485
1.495
67.859
-

6.619
27.295
1.150

1.865
-

23.228
1.495
99.657
1.900

9.414
248.729

2.962
378.064

353.550

32.878
116.285

45.254
1096.628
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Total
332.392

