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PREFACE
Agriculture is still the largest sector of the economy of Pakistan in terms of labor
participation and as such livelihood of the majority of the population directly or indirectly
depends on it. However, there is a lot of potential in the sector to increase its share in
GDP through increased productivity while utilizing of the latest agricultural technologies.
Being the sector engaging the largest workforce and providing raw material to the
manufacturing industries, its development not only contributes towards achieving
poverty alleviation but can also uplift the socio-economic structure of a major segment of
the population. During 2019-20, the performance of the agriculture sector improved over
the last year and it also performed better than other sectors. The agriculture sector
recorded a strong growth of 2.67 percent, considerably higher than the 0.58 percent
growth achieved in 2019-20. However, the challenges due to climate change, pest
attacks, shortage of water, etc., kept agriculture production far less than the potential.
Realizing the potential of agriculture and taking cognizance of the challenges/issues
related to agriculture, the PARC had introduced “Agricultural Linkages Program” worth Rs
1.300 billion to revolutionize the agriculture sector in disciplines like:- Plant Sciences,
Animal Sciences, Agricultural Engineering, Natural Resourcesand Social Sciences. 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 promote long term scientific cooperation between Pakistan and the United States
in the agricultural sector.
During the year 2019-20, under ALP one hundred and twenty one(121) projects remained
operational at various research institutions and twenty three (23) projects were
successfully completed. The projects conducted under crop sector focused on
development of various germplasm of fruits, vegetables and crops against diseases as
well as production technologies. The livestock sector focused on procurement of
pleurotusostreatus mushrooms as well as estimation and isolation of proteins from
pleurotusostreatus mushrooms and fish breeding and culture development. In
Agricultural Engineering sector, research was focused ondevelopment and adaptation of
processing technologies for vegetables drying and value addition, development of solar
powered temperature and relative humidity monitoring for silo bin.Research studies
conducted under natural resources contributed indomestication, conservation and
production of medicinal plants of higher altitude, use of biotechnological approaches in
bioremediation of heavy metals polluted soils as well as identification/ documentation of
the junipers and associated plant flora utilizing DNA barcoding.
Thisannual progress report 2019-20 highlights the progress of ALP completed projects. It
is hoped that the report will serve as a reference document to avoid repetition while
formulating new research projects for funding under ALP and outcome will be translated
into useful technologies.

(Dr. Muhammad Azeem Khan)
Chairman, PARC
ALP Secretariat, Planning & Development Division
Pakistan Agricultural Research Council, Islamabad-Pakistan
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SUMMARY
Agricultural Linkages Program (ALP) focus on food security, poverty alleviation and
promoting broad based equitable and sustainable agriculture. During 2019-20, two
Technical Advisory Committee (TAC) meetings and two Board of Directors (BOD)
meetings were conducted. Total seventy two projects were presented in two meetings of
TAC and only forty seven projects were recommended by TAC while five projects were
deferred. Fifty seven Projects were presented in two meetings of BOD in which forty
sevenprojectswere
approved
for
implementation
by
different
institutes/Universities.During the year 2019-20, twenty three (23) projects were
successfully completed, out of which twelve (12) projects of Plant Sciences, four(04)
projects of Animal Sciences,five (05) projects of Natural Resource while two (02) projects
of Agricultural Engineering sector were completed.
A total number of 121 projects were ongoing under ALP during 2019-20 with total
approved cost ofRs. 616.252 million.Out of 121 ongoing projects, thirty eight (38)
projects were implemented at Federal level (PARC/NARC), with total cost of Rs.226.69
million. Seven (07)projects were executed by Pakistan Agricultural Research Council
(PARC) Outstation (located in Provinces) with total cost of Rs. 39.08 million. Fourteen (14)
projects were implemented at Federal level (other than PARC/NARC) with the total cost
of Rs. 69.244 million, while forty (40) projects were executed in Punjab with total
approved cost of Rs.159.891 million. One project in Sindh Province, thirteen (13) projects
in KPK, three(03) projects in Baluchistan Province implemented with total cost of
Rs.3.236 million, Rs.79.166 million and Rs.12.447 million respectively. One project was
funded in Gilgit Baltistan (GB) Province while three projects in Azad Jammu and Kashmir
(AJK) with total approved cost of Rs. 5.8 and Rs. 20.7 million.
Altogether thirty two (32) new projects were started in the reported period, out of which
thirteen (13) projects were of Animal Sciences, nine(09) of Plant Sciences and four(04) of
Natural Resource while four (04) project of Social Sciences and two (02) of Agricultural
Engineering sector.

ALP Secretariat, Planning & Development Division
Pakistan Agricultural Research Council, Islamabad-Pakistan
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SECTION-1

BACKGROUND
AND MANAGEMENT SYSTEM

ALP Secretariat, Planning & Development Division
Pakistan Agricultural Research Council, Islamabad-Pakistan
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1. BACKGROUND AND MANAGEMENT SYSTEM
1.1

Background

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.
The income generated by investing principal amount of the endowment fund in the
Government approved schemes and banks is used for ALP activities/ projects in line with
the Pakistan’s long term research/goals for the agriculture sector. The goals of ALP are to
improve food security, alleviate poverty and to promote 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.
1.2

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 promote long term scientific cooperation between Pakistan and the United States
in Agricultural sector.
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 gives emphasis, but
not limiting its efforts to the support of strategic research, which improves farm and
animal productivity and in the areas which directly or indirectly effect the achievements
of these objectives. The ALP Fund is an independent entity and possess all of the powers
necessary to carry out its objectives including but not limited to the powers to:


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

ALP Secretariat, Planning & Development Division
Pakistan Agricultural Research Council, Islamabad-Pakistan
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Encourage and support the exchange of agricultural scientists and other type of
agricultural experts.

1.3

Management System

The Board of Director (BOD) is the governing body of ALP fund and is responsible for
fund’s program and its financial and managerial policies.The BOD comprises on
Chairman, PARC as the Chairman of the Board, four Provincial Addl. Chief Secretaries,
Senior Chief (Agri. and Food Section) P&D Division, Food Security Commissioner-I, M/o
National Food Security & Research, all Members of PARC, two representatives of
Stakeholders are its members and DG (P&D Division)/ Executive Director (ALP) is the
Member/Secretary of the Board. The terms of reference (TOR) of Board of Directors are:


Adopt bylaws, rules and procedures for the conduct of its activities;



Establish the organizational frame-work of the fund;



Appoint Technical Experts and Reviewers and Technical Advisors for review and
evaluation of the proposals;



Accept contribution of property, funds and services;



Exercise and delegate any other powers of the fund not otherwise specifically
assigned by the document.

1.3.1 List of BOD Members
Chairman, PARC/BOD of ALP
Members
i.

Provincial Addl. Chief Secretaries/Focal Persons (4)

ii.

Senior Chief (Agri. And Food) Ministry of Planning Division

iii.

Agricultural Development Commissioner/Food Security Commissioner, MNFS&R

iv.

All Members, PARC

v.

Representation of Stakeholders (2)

vi.

Director General (P&D Division)/ Executive Director (ALP)

1.3.2 Processing of Projects
The project proposals are processed in accordance with the procedures approved by the
BOD of ALP Endowment Fund. All the proposals are judged and evaluated by the
technical experts/referees in Pakistan. On the recommendations of TAC, the BOD finally
approves the project funding.
Technical Advisory Committee includes eminent scientists representing all the provinces
as well as major disciplines. The TAC comprises of; Chairman, PARC as Chairman of the

ALP Secretariat, Planning & Development Division
Pakistan Agricultural Research Council, Islamabad-Pakistan
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TAC, all Members, PARC, four Provincial DGs of Research, four eminent scientists are its
member and DG (P&D Division), PARC is Member/Secretary of TAC. The P&D Division is
working as ALP Secretariat. The ALP Secretariat team consists of a small team of three
scientists, who are the back bone of this program.
Once the projects are approved and implemented, its monitoring, review and evaluation
are conducted and organized by ALP Secretariat with the involvement of Directorate of
Monitoring & Evaluation, P & D Division. The progress is reviewed through mid-year/
annual progress reports, in-house review and visit of field/ onsite activities through a
team of experts. This help in improving the progress and successful implementation of
project in relation to their specific objectives.
1.3.3 List of TAC Members
Chairman, PARC/ TAC of ALP
Members
1. All members, PARC
2. Provincial Director General Research (4)
3. Eminent Scientist (4)
4. Director General (P & D Division)/ Executive Director (ALP), PARC

ALP Secretariat, Planning & Development Division
Pakistan Agricultural Research Council, Islamabad-Pakistan
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SECTION-2

TACAND BOD MEETINGS
(2019-20)

ALP Secretariat, Planning & Development Division
Pakistan Agricultural Research Council, Islamabad-Pakistan
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2. TAC AND BOD MEETINGS
2.1 Technical Advisory Committee (TAC) Meetings
Two meetings of TAC were arranged during 2019-20, in which total 72 projects were
presented of all five sectors. TAC members recommended only 47 projects for further
approval from BOD, while 05 projects were deferred. Sector-wise details of
recommended projects are below:
Projects presented in the TAC
Sector
Animal Sciences
Plant Sciences
Natural Resources
Agri. Engineering
Social Sciences
Total

Total Projects
Presented
21
26
17
01
07
72

Projects
Recommended
14
21
07
01
04
47

Projects Not
Recommended
07
04
08
0
01
20

Deferred
Projects
0
01
02
0
02
05

The following projects have been recommended by two TAC meetings during 2019-20:
2.1.1 Animal Sciences Sector:












Isolation, Characterization and Utilization of Riboflavin (Vitamin B2) Producing
Lactic Acid Bacteria for Preparation of Neutraceutical Yogurt (AS 006)
Development and Application of Genomic Selection in Foreign and Local
Cattle Breeds for Improvement in Dairy Related Traits (AS 016)
Optimization of Semen Cryopreservation and Artificial Insemination
Techniques for Improving Reproductive Potential in Sheep (AS 035)
Improvement of Kail Sheep Breed Through Estrus Synchronization and
Artificial Insemination in Azad Jammu and Kashmir (AS 159)
Epidemiology and Control of Brucellosis in Pakistan (AS 074)
Detection of Abortifacient Brucella Species in Pakistan using Paper-OrigamiBased Multiplexed Diagnostics and Adoption of this Technique to Ameliorate
Zoonotic Abortions in Female Cultural Workers (AS 089)
One World-One Health: Holistic and Cost-effective Approach to Counter
Brucellosis in Sheep/Goats in Pakistan (AS 156)
Sero-and Molecular Epidemiological Studies on Brucella Species Circulating in
Ruminant and Human Populations of Southern Punjab, Pakistan: A One Health
Perspective (AS 173)
Genetic Characterization & Genetic Improvement of Labeo Spp. Through
Nutrigenomics (AS 139)
Pregnancy Rates in Anestrus Nili-Ravi Buffaloes Treated with Human Chorionic
Gonadotropin Hormone and Flunixine Meglumine in a Timed Artificial
Insemination Protocol During Low Breeding Season (AS 150)
Surveillance and Development of Disease Prevention & Control Strategies
Against Emerging Bovine Leukosis Virus in Khyber Pakhtunkhwa (AS 236)
ALP Secretariat, Planning & Development Division
Pakistan Agricultural Research Council, Islamabad-Pakistan
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Control of Foot-and-Mouth Disease Viruses Vaccine Matching and Genotyping
for the Prediction of Candidate Strains (AS 005)
Epidemiological Dynamics of Control of Foot and Mouth Disease in Large
Ruminants of Pakistan (AS 075)
Mycotoxins (Aflatoxins/ Ochratoxin) Detection in Animals Feeds of Baluchistan
and Devising Ecofriendly Strategies for its Bio-control (AS 207)

2.1.2 Plant Sciences Sector:



















National Genebank of Pakistan’s Online Interactive, Dynamic Database and
Website Development (CS 002)
Conservation of Natural Enemies by the use of Reduced-Risk Insecticides (CS
010)
Promotion of Mungbean and Lentil Cultivation for Sustainable Socio Economic
Well-being in Thal Doab (CS 045)
Development of Doubled Haploid Inbred Lines through Microspore Culture in
Brassica Napus (CS 065)
Improvement of Stone Fruits/Rootstocks for Yield, Quality and Pest Resistance
(CS 079)
Development of Sunflower and Canola Hybrids/Varieties and their Seed
Production (CS 102)
Insecticide Resistance Management of codling Moth in Pakistan (CS 397)
Development of a System, Based on Preventive Approach to Food Safety
Concerns in the Export of Pakistani Rice (CS 410)
Molecular Identification, Characterization and Development of Resistance
against Sugarcane White Leaf Disease (SWLD) (CS435)
Cultivation and Promotion of Ispaghol (Plantago Ovata) in lesser Cholistan and
Bahawalpur Division through Germplasm Evaluation with Value Addition (CS
556)
Collection and Domestication of Native Flowering Plants in Pakistan (CS 436)
Isolation, Identification and Characterization of Probiotic Bacteria from
Indigenous Plant based Foods and Food Wastes (CS 016)
Assessment of Biotic and Abiotic Stress Resistance in Soybean (Glycine Max L.)
for Developing High Yielding Cultivars (CS 030)
Genome Editing of Tomato for Increased Shelf Life by Silencing Endogenous
Viscosity1 (Vis1) Gene (CS 166)
Development of High Yielding, Herbicide Tolerant and Input Responsive
Chickpea through Mutation Breeding and Molecular Approaches (CS 209)
Development of Yield Competitive High Temperature Tolerant Maize (Zea
mays L.) Hybrid (CS 261)
Management of Sucking Insect Pest’s Complex using Silicon based Induced
Resistance on Cotton (CS 263)
Managing Fruit Quality Issues and Optimizing Shipping Protocol for Export of
Mango cv. Sufaid Chaunsa (CS 298)

ALP Secretariat, Planning & Development Division
Pakistan Agricultural Research Council, Islamabad-Pakistan
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Making Chickpea Climate Resilient: Exploiting the Seed Invigoration
Technology to Confer Drought Tolerance and Weed Competitiveness (CS 356)
Post-Harvest Management to Control Rotting and Extend Shelf Life of Banana
(CS 448)
Characterization and Grading of Wheat Varieties for End Use Quality through
Accredited Analytical Protocols (CS 542)

2.1.3 Natural Resources Sector:









Assessing the Plant Resources and Climate Change Impact to Develop the
Conservation Strategy of Cholistan Rangelands (Pakistan) (NR 028)
Indigenization of Chinese Solar Greenhouse Technology and Optimization of
Nutrient Requirement of Tomato (NR 151)
Integrating Climate Change Adaptation and Mitigation in Agriculture System
though Agroforestry for Ecosystem Conservation (NR 205)
Improving Rice Productivity through Direct Seeded Rice Technology and Use
of Pak Seeder for Crop Residues Management under Salt-Affected Lands in
Rice-Wheat Cropping System (NR 012)
Improving off Season Productivity of Tomato, Cucumber and Squashes
through Nitrogen and Potassium under Plastic Tunnels in Erstwhile FATA
Tribal District Kurram (NR 030)
Tracing Temporal Variation in Elemental Fluxes in Water and Suspended
Sediments from a Diverse Land use Catchment (Azad Pattan) of Azad Jammu
and Kashmir (NR 045)
Enabling Dyes Contaminated Wastewater for Cost Effective Reuse in
Agriculture through Nanoparticles Loaded Biosorbents (NR 102)

2.1.4 Agri. Engineering Sector:


Postharvest Processing and Packaging of Peach (Prunuspersica) (AE 015)

2.1.5 Social Sciences Sector:





Crop-Livestock Integrated Farming Systems at Marginal and Small Farms in
Irrigated Punjab: Livelihood, Employment and Food Security Linkages (SS
021)
Capacity Building of NARS Scientists in Advance Analytical; Techniques (SS
034)
Groundwater Management and Renewable Energy Nexus in Balochistan (SS
018)
Flow of Price Information among the Major Markets of Punjab, Pakistan (SS
041)

2.2 Board of Directors (BOD) Meetings

ALP Secretariat, Planning & Development Division
Pakistan Agricultural Research Council, Islamabad-Pakistan
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Two meetings of BOD were held during 2019-20, in which total 57 projects were
presented of all five sectors. BOD members approved only 47, while 01 projects was
deferred. Sector-wise details of approved projects are below:

ALP Secretariat, Planning & Development Division
Pakistan Agricultural Research Council, Islamabad-Pakistan
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Projects presented in the BOD

Sector
Animal Sciences
Plant Sciences
Natural Resources
Agri. Engineering
Social Sciences
Total

Total Projects
Presented
18
23
07
01
08
57

Projects Approved
16
19
05
01
06
47

Projects Not
Approved
02
04
01
0
02
09

Deferred
Projects
0
0
01
0
0
01

The following projects have been approved by two BOD meetings during 2019-20:
2.2.1 Animal Sciences Sector:
















Development of Immuno and on-Site Lateral Flow Strip Assay Kit for Diagnosis of
Infectious Bursal Disease in Poultry (AS 015)
Optimization of Semen Cryopreservation and Artificial Insemination Techniques
for Improving Reproductive Potential in Sheep (AS 035)
Optimization of Artificial Insemination Techniques with Cryopreserved
Spermatozoa in Beetal Goats (AS 071)
Improvement of Kail Sheep Breed Through Estrus Synchronization and Artificial
Insemination in Azad Jammu and Kashmir (AS 159)
Evaluation of Crop Residues Based Total Mixed Fermented Rations for Ruminants
(AS 073)
Pregnancy Rates in Anestrus Nili-Ravi Buffaloes Treated with Human Chorionic
Gonadotropin Hormone and Flunixine Meglumine in a Timed Artifical
Insemination Protocol During Low Breeding Season (AS 150)
Optimizing the Nutritive Value of Maize Silages in Relation to Dairy Cow
Performance and Milk Quality (AS 204)
Surveillance and Development of Disease Prevention & Control Strategies Against
Emerging Bovine Leukosis Virus in Khyber Pakhtunkhwa (AS 236)
Development of Monoclonal Antibodies Against Local Strains of PPR Virus in
Sheep and Goats (AS 029)
Isolation, Characterization and Utilization of Riboflavin (Vitamin B2) Producing
Lactic Acid Bacteria for Preparation of Neutraceutical Yogurt (AS 006)
Development and Application of Genomic Selection in Foreign and Local Cattle
Breeds for Improvement in Dairy Related Traits (AS 016)
Epidemiology of Brucellosis in Pakistan (AS 074)
One World-One Health: Holistic and Cost-Effective Approach to Counter
Brucellosis in Sheep/Goats in Pakistan(AS 156)
Sero-and Molecular Epidemiological Studies on Brucella Species Circulating in
Ruminant and Human Populations of Southern Punjab, Pakistan: A One Health
Perspective(AS 173)
Genetic Characterization & Genetic Improvement of Major Carps through
Nutrigenomics (AS 139)

ALP Secretariat, Planning & Development Division
Pakistan Agricultural Research Council, Islamabad-Pakistan
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Mycotoxins (Aflatoxins/ Ochratoxin) Detection in Animal Feeds of Baluchistan and
Devising Ecofriendly Strategies for its Bio-Control (AS 207)

2.2.2 Agri. Engineering Sector:


Postharvest Processing and Packaging of Peach (Prunus persica) (AE 015)

2.2.3 Plant Sciences Sector:



















Processing and Sustainable Value Addition of Selected Medicinal and Aromatic
Plants (CS 046)
Development of Biological Analogous of Fengycin and its Application Against
Fungal Pathogens in Wheat (CS 058)
Development of F1 Tomato Hybrid Seed by Inter- and Intra-Specific
Hybridization (CS 254)
Insecticide Resistance Management of codling Moth in Pakistan (CS 397)
Development of a System, Based on Preventive Approach to Food Safety
Concerns in the Export of Pakistani Rice (CS 410)
National Genebank of Pakistan’s Online Interactive, Dynamic Database and
Website Development (CS 002)
Isolation, Identification and Characterization of Probiotic Bacteria from
Indigenous Plant based Foods and Food Wastes (CS 016)
Assessment of Biotic and Abiotic Stress Resistance in Soybean (Glycine Max L.)
for Developing High Yielding Cultivars(CS030)
Development of Doubled Haploid Inbred Lines through Microspore Culture in
Brassica Napus (CS 65)
Improvement of Stone Fruits/Root Stocks for Yield, Quality and Pest
Resistance Improvement of Stone Fruits/Root Stocks for Yield, Quality and
Pest Resistance (CS 079)
Development of Local Sunflower Hybrids and their Seed Production(CS 102)
Development of High Yielding, Herbicide Tolerant and Input Responsive
Chickpea through Mutation Breeding and Molecular Approaches (CS 209)
Strengthening Informal Indigenous Vegetable Seed System to Enhance
Nutrition and Food Security of Pakistan (CS 232)
Development of Yield Competitive High Temperature Tolerant Maize (Zea
mays L.) Hybrid (CS 261)
Molecular Identification, Characterization and Development of Resistance
Against Sugarcane White Leaf Disease (SWLD) (CS 435)
Collection and Domestication of Native Flowering Plants in Pakistan (CS 436)
Post-Harvest Management to Control Rotting and Extend Shelf Life of Banana
(CS 488)
Quality Characterization of Dephytinized Wheat; In Vitro Bio-Availability of
Micro-Nutrients and their Effects on End Use Quality of Wheat Products(CS
542)

ALP Secretariat, Planning & Development Division
Pakistan Agricultural Research Council, Islamabad-Pakistan

11

ALP Annual Progress Report 2019-20



Cultivation and Promotion of Ispaghol (Plantago Ovata) in Lesser Cholistan
and Bahawalpur Division through Germplasm Evaluation with Value Addition
(CS 556)

2.2.4 Natural Resources Sector:







Assessing the Plant Resources and Climate Change Impact to Develop the
Conservation Strategy of Cholistan Rangelands (Pakistan) (NR 028)
Development of Graphene Reinforced Wood-Plastics-Composites (WPC) using
Local Agriculture and Forestry based Residues for Construction, Furniture and
Fruit Packaging Industries (NR 062)
Tracing Temporal Variation in Elemental Fluxes in Water and Suspended
Sediments from a Diverse Land use Catchment (Azad Pattan) of Azad Jammu
and Kashmir (NR 045)
Enabling Dyes Contaminated Wastewater for Cost Effective Reuse in
Agriculture through Nanoparticles Loaded Biosorbents (NR 102)
Integrating Climate Change Adaptation and Mitigation in Agriculture System
though Agroforestry for Ecosystem Conservation (NR 205)

2.2.5 Social Sciences Sector:







Crop-Livestock Integrated Farming Systems at Marginal and Small Farms in
Irrigated Punjab: Livelihood, Employment and Food Security Linkages (SS
021)
Capacity Building of NARS Scientists in Advance Analytical Techniques (SS
034)
Groundwater Management and Renewable Energy Nexus in Balochistan (SS18)
Use and Impact of Information and Communication Technologies (ICT) in
Agricultural Productivity in Punjab-Pakistan (SS-19)
Recommended Technologies and Farm Practices of Major Crops in Context of
Decreasing Profitability in Pakistan(SS 31)
Flow of Price Information among the Major Markets of Punjab, Pakistan (SS
041)

ALP Secretariat, Planning & Development Division
Pakistan Agricultural Research Council, Islamabad-Pakistan
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SECTION-3

PLANT SCIENCES SECTOR
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3. PLANT SCIENCES SECTOR
The completed projects were twelve under ALP of Plant Sciences Sector during 2019-20,
out of which three projects were completed in Federal (PARC/NARC), three in PARC
(Outstations), four in other Federal and one each in Punjab and Baluchistan Province.
While nine new projects were started during the reported period. Fifty seven (57)
projects were on-going of this sector with total cost of Rs. 339.36 million. Twenty six (26)
projects were presented in two meetings of Technical Advisory Committee (TAC) of Plant
Sciences sector, out of themtwenty one (21) projects were recommended by TAC for
further approval from Board of Directors (BOD). Two meetings of BOD held in 2019-20,
in which twenty-three (23) projects were presented for approval. BOD approved only
nineteen (19) projects of Plant Sciences sector for funding under ALP.
3.1

On-Going Projects

The progress of ongoing projects was monitored during the reporting period on the basis
of technical and financial Technical and Finance Division of PARC. Region wise detail of
ongoing projects is given below in table.
Table: Region wise Plant Sciences Sector projects and approved cost of on-going
projects (2019-20)
Region/Sector
Federal (PARC/NARC)
PARC (Outstation)
Other Federal
Punjab
Khyber Pakhtunkhwa
Gilgit Baltistan
AJK
Total:
3.2

No. of Projects
18
05
08
16
08
01
01
57

Total Cost (million Rs.)
120.355
36.448
52.831
64.333
54.653
5.800
4.940
339.36

Achievements of completed Projects

Under ALP, twelve projects were completed of Plant Sciences Sector during 2019-20 in
various universities, agricultural research centers, institutes and stations. The completed
projects had contributed in identification/development of various germplasm of fruits,
vegetables and crops against diseases, optimized production technology etc. The salient
achievements/progress of completed projects of Plant Sciences Sector are givenbelow.
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3.2.1: Development and Genetic Characterization of Haploid Lines and Polyploidy
Germplasm for Hybridization in Elite Guava Strains
Name of PI/Institute:

Dr. Muhammad Usman; Assistant Professor

Postal Address:

Institute of Horticultural Sciences, University of Agriculture,
Faisalabad, Telephone: 041-9200455
Email: m.usman@uaf.edu.pk
1-07-2017 to 30-06-2020

Duration:
Financial Status:

Total Cost: Rs. 6.833million
Funds Released: Rs.4.652 million
Funds Utilized: Rs.3.74 million

Objectives:







Germplasm collection, screening for better fruit quality related attributes and
establishing in vitro clonal propagation in elite strains.
Screening of elite strains for the establishment of androgenesis in vitro and
induced parthenogenesis in vivo; and development of polyploidy guava in vivo
using colchicines.
Morphological/cytogenetic characterization of the developed germplasm.
Genetic characterization of the developed germplasm using molecular markers
and maintenance of the germplasm for future hybridization programs.
Demonstration of developed technology and training of Human Resource.

Achievements:
Irradiation of anthers at higher doses for induction of parthenogenesis reduced fruit
setting and harvest in both cultivars indicating the efficacy of irradiation doses. Higher
levels of irradiation of pollens reduced most of the physical and chemical traits across the
varietal crosses including seed setting, seed weight, and number of seeds/g, FW, PW,
SCW, TSS, TA, TS, RS, NRS and AA. Whereas traits like fruit size, FL: FD, TSS: TA was
increased with increase in the irradiation levels. Genotypic differences were also
observed in crosses with irradiated pollens and G x G had minimum number of seeds,
seed weight and higher number of seeds/g, more FW, PW, SCW, TSS, TA and TS indicating
reduced inbreeding depression. In Sr x Sr crosses, fruit size and AA content was higher
while TSS: TA was higher in S x S crosses. The developed plant population in the
intervarietal and intravarietal crosses using irradiated pollen grains was characterized for
morphological variation and wide phenotypic diversity was observed. Morphological
characterization of the plant material revealed reduced plant height in S x G crosses at
higher doses compared with control. Internodal distance was reduced at higher doses in
all crosses compared with control while leaf size and leaf area showed variable
responses. The induced parthenogenesis technology using irradiated pollen grains has
been productive and induced putative haploid plants which are being further screened
for morphological and genetic diversity.
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Two out of eleven regeneration media showed higher callogenic response in anthers. The
calli proliferated on M10 media and callogenesis increased after prolonged cold shock
treatment. Embryogenic masses were developed; however, the mature embryos did not
grow further for their development into plantlets. Colchiploid germplasm showed
reduced plant height and increased internodal distance, leaf size and stomatal size while
stomatal frequency was also reduced compared with control. Additionally, screening of
the developed germplasm using flow cytometer was also done. Regarding genetic
studies, 23 Simple Sequence Repeat (SSR) markers have been used for characterization of
the putative polyploid germplasm and initial findings revealed wide genetic diversity in
the developed germplasm. The selected germplasm is being conserved as germplasm
unit in the UAF gardens. The selected genetically diverse germplasm will be useful for
future breeding and biotechnology related applications.
The project progress and outcomes has been regularly presented to the foreign
delegates’ local delegates from different research stations, progressive growers and
participants of different training programs from Baluchistan.
Thesis/Publication:
The salient findings have been published in the reputed journal and several other
publications are in progress. The skilled human resource has been developed and M.Sc.
(Hons) and PhD research thesis were produced.
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3.2.2: Assessment of Rice Bacterial Leaf Blight in Sindh Province and its Management
Exploring Resistant Germplasm
Name of PI/Institute:

Dr Javid Tariq, Principal Scientist,

Postal Address:

Nuclear Institute of Agriculture (NIA), Tandojam

Duration:

01-07-2016 to 30-06-2019

Financial Status:

Total Cost: Rs. 3.183 million
Funds Released: Rs. 2.690 million
Funds Utilized: Rs. 6.631 million

Objectives:


Survey for bacterial leaf blight of rice across Sindh to check disease severity and
isolation, identification and characterization of Xanthomonas oryzae pv oryzae
(Xoo) causing BLB of rice.



Evaluation of germplasm against predominant Xoo pathotypes for selection of
resistant genotypes.



To familiarize farming community with new BLB resistant lines.

Achievements:
In order to study patho-diversity of Xanthomonas oryzae pv. oryzae(Xoo) and to explore
resistant germplasm. 147 locations were visited and 200 samples were collected from
surveyed areas. Bacterial leaf blight was found to suspect from 47 locations. Disease
incidence in lower Sindh was found to 34.1% with disease severity of 10.11%. Whereas
disease incidence in upper Sindh was 21.65 % with 4.73 % disease severity. Isolation of
disease samples resulted in out come of 120 purified colonies. Bacterial isolates of
Xanthomonas oryzae pv. oryzae were identified using XOR primers. Total 34 isolates
among the tested cultures, produced PCR product while no PCR band was observed for
other isolates. All 34 strains produced BLB symptoms on susceptible variety and were
confirmed as Xanthomonas oryzae pv oryzae in pathoginecity studies also.
The confirmed strains were grouped into different pathotypes. Among them three
predominant pathotypes were selected for screening purpose. Multicolational trials
were conducted at various locations of Sindh i.e. Tandojam, Dokri, Larkana and Matli
during the years 2017 and 2018. Plants were exposed to infection by these
Xoopathotypes and their mixtures. In two years study two lines have been found to be
resistant. One in Tandojam (Bas-85) and other in Thatta and Dokri (NIB-34) showing MR
type reactions in both the years against the three pathoptypes and their mixture. Now
these can be included in breeding programme for deployment of BLB resistant varieties.
Demonstration trials were also conducted and farmers, researchers and rice growers
were invited and were introduced by the resistant rice lines.
This kind of work has been done first time in Sindh province through this project.
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Isolation, purification and identification of Xoo

Nursery bed preparation at MatliNursery growing

Designing layout for transplatation BLB symptoms at Tandojam trial
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3.2.3: Genetic Improvement of Chickpea for Better Nodulation, Root length and Yield
through Hybridization and Mutation Breeding
Name of PI/Institute:

Dr. Muhammad Aslam, Assistant Botanist (Pulses),

Postal Address:

Arid Zone Research Institute, Bhakkar
P.O. Box No.15. Bhakkar.
Telephone: 04539200133, Fax: 04539200134
Email: grsbwp@gmail.com

Duration:

01-07-2017 to 30-06-2020

Financial Status:

Total Cost: Rs. 3.930 million
Funds Released: Rs. 3.444 million
Funds Utilized: Rs. 3.437 million

Objectives:


Developing high yielding, disease resistance and drought tolerant varieties of
chickpea.



Minimize the use of nitrogenous fertilizers through enhancement in nodulation
ability.



Provision of good quality chickpea varieties seeds to growers.

Achievements:
The data regarding days to 50% flowering, disease reaction (RRW), plant height (cm),
number of pods/plant, days to maturity and grain yield (kg/ha) were recorded.
284 chickpea genotypes (Desi-168 & Kabuli-116) including four check varieties (Bittle2016, Bhakkar-2011, Noor-2009, Noor-2013)were planted in augmented design with plot
size of 3.3 x 0.6m.
Chickpea disease screening nursery comprising of 152 entries was raised to screen
against drought and disease reaction. Entries GGP1475, TG1504 and TG1505 were
marked as early flowering (79 days to flowering). Fifty nine entries ranked having ideal
plant height (23-40.0cm). Eight entries were highly resistant and twenty with bold seed
twenty nine entries proved high yielding with 1500-2333 Kg/ha grain yield and sixteen
entries were failed to give any yield because of complete collapse followed by very heavy
disease incidence.
All the agronomic practices were carried out as and when required. Inoculum of
Ascochyta Rabiae was collected from Nuclear Institute for Agriculture and Biology (NIAB),
Faisalabad and it was sprayed thrice to spread disease infection.
Six cross combinations among desirable parents were attempted in chickpea
hybridization program. F0 seed of successful crosses were collected for generation
enhancement and further selection of superior plants for desirable characters like high
yield, good quality, insect pest and disease tolerance.
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Chickpea yield trial comprising 13 advance lines was laid out in RCBD with three
replicates at 4 locations viz. AZRI Bhakkar, GBRSS. Kallurkot, ARS. Karor and farmer’s field
Mankera. Treatments were replicated three times. The yield data were recorded.
Bhakkar-2011, TG1218, TG1221 and Bittle-2016were got radiated from NIAB, Faisalabad
at 30Kr and 40Kr to create variability for better nodulation, root length and yield. Mₒ
seed of these treatments were sown along with checks non-radiated.
The chickpea varieties/lines [(Bittle-2016 (V1), TG1218 (V2), Bhakkar-2011 (V3), TG1221
(V4)] were kept in main plot while six bacterial strains were randomly mixed up make five
PGPR consortiums [C1 (Z11+P1+S11), C2 (Z11+P8+S19), C3 (Z22+P1+S14), C4 (Z22+P8+S19) and C5
(Z11+P1+S19)] along-with control were randomized in subplots. The sub plot size was 7 m x
1.2 m. Seeds were inoculated at a rate of 5g of PGPR consortium per kg of seed using
sugar solution as a sticker. Inoculation was done under shade and the inoculated seeds
were kept for few minutes until air drying before planting. The recommended dose of
fertilizer (22 Kg N and 57 Kg P2O5 ha-1) was applied at the time of seed bed preparation.
The crop was inter-cultured twice at 35 and 70 days after sowing. Ten randomly selected
plants were uprooted carefully, washed and the number ofnodules plant -1 were recorded
on days 100, 120 and 140 after sowing fromeach plot and the average number of grains
pod-1 were recorded from 20 randomly selected pods taken from ten randomly selected
plants. Average weights of three samples were recorded for 100 grain randomly taken
from grain yield of each treatment whereas grain yield (kg ha-1) was recorded on plot
basis.

Chickpea roots study (Field Condition)
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Different Nodules size after Rhizobium inoculation

Measurement of root depth
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3.2.4: Rearing and Ecological Studies of EGG Parasitoid Trichogramma for Biological
Control of Lepidopterou Pests of Okra, Cauliflower and Tomato.
Name of PI/Institute:

Dr. Muhammad Sajid Nadeem, Principal Scientist Officer

Postal Address:

Plant Protection Division, NIAB, Jhang Road,
Faisalabad, Telephone: 041-9201751, Fax: 041-9201776
Email: sajidniab@hotmail.com

Duration:

06.12.2016 to 05.12.2019

Financial Status:

Total Cost: Rs. 2.438 million
Funds Released: Rs. 2.4 million
Funds Utilized: Rs. 2.0 million

Objectives:


To produce appropriate and most effective strain of egg parasitoid,
Trichogramma.



To determine the release rates, searching ability, survival and parasitism of
Trichogramma under natural field conditions.



To validate the effectiveness of best release densities of Trichogramma and their
compatibility with other control strategies of lepidopterous pests against okra,
cauliflower and tomato in comparison with untreated field conditions for the
economic control measures.

Achievements:
Most appropriate strain of parasitoidwas sorted out, Trichogramma from the findings of
1styear study regarding exposure of Trichogramma strain to sort out heat tolerant ability
after testing its rearing at various temperature regimes by evaluation their quality
performance against different biological parameters. Quality parameters based
parasitoids have ability to be used in successful augmentative releases of parasitoids
adults to control insect pests of crops and vegetables. During further rearing of
Trichogramma, the effect of sixteen different insecticides commonly in use of vegetables
were tested on adult wasps, Trichogramma chilonis under the bioassay which showed
that insecticides lufenuron, pyriproxifen, chlorantriniliprol and indoxacarb have low toxic
effects. Whereas, insecticides profenofos, chlorpyrifos, bifenthrin and deltamethrin has
high toxic effects and rest were intermediate. So, to preserve the field augmented
population of parasitoid in integration of beneficial insects in IPM, selective insecticides
have the safety of natural and induced bio-control agents in agro ecological conditions.
Under objective II of the second year work regarding determination of releases,
searching ability and survival of parasitoids in vegetables, tomato, okra and cauliflower
carried out at NIAB, Faisalabad in the year 2018. Results of the experiments under three
activities showed that parasitoids, Trichogramma should be released at once in number
of 3000 in field conditions which gave enough parasitism after week interval. Parasitism
by T. chilonis on host eggs at different distances under the field conditions revealed that

ALP Secretariat, Planning & Development Division
Pakistan Agricultural Research Council, Islamabad-Pakistan

22

ALP Annual Progress Report 2019-20

the searching ability and parasitism were gradually decreased as the distance increased
from the place of release.
Research work under project objective III regarding the effectiveness of best release
densities of Trichogramma and their compatibility with other control strategies of
lepidopterous pests in tomato, okra and cauliflower in comparison with untreated field
conditions showed that Trichogramma chilonis in integration with safe insecticides gave
effective control strategies of pests. Trichogramma alone and in integration with reduced
safe insecticides gave control of fruit borer of 67 and 84% at NIAB whereas, 62 and 83%
at VRI, AARI Faisalabad, respectively. In okra field trial at NIAB, gave 59% control of fruit
borers, while, Trichogramma+ insecticide gave 83% control of pest with respect to
control. At VRI site, Trichogramma alone gave 58% control of fruit borers, while,
Trichogramma+ insecticide gave 78% control of pest with respect to control. It is clear
that Trichogramma alone and in integration of safe reduced insecticides can gave
effective control of fruit borer of okra. In cauliflower, Trichogramma gave 44% control of
diamond back moth at NIAB. Whereas, 47% control of diamond back moth by
Trichogramma at VRI field site. Comparison of over location results at NIAB and VRI
showed consistent trend which indicated that this bio-control with integration of safe
insecticides may be end users at farmer level with reduced reliance to pesticides.
Publications:



Nadeem, S. and N. A. Saeed, 2019. Evaluation of insecticides for their toxicity to
Trichogramma chilonis (Ishii) (Hymenoptera: Trichogrammatidae) under
laboratory conditions. Int. Ent. Cong. April 8-10. Faisalabad. Pp. 68.
Nadeem, S. and N. A. Saeed, 2019. Determination of survival and parasitism of
Trichogramma chilonis (Ishii) (Hymenoptera: Trichogrammatidae) in tomato as
affected by change in temperature. 6th Int. Conf. June 19-21. Rawalakot. Pp. 239.

National and International Linkage developed:




With VRI, AARI, Faisalabad
University of Agriculture, Faisalabad
Entomological Research Institute, Faisalabad
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Project monitoring by the visit of ALP officials in insect rearing laboratories

Field view of okra experiments

Field view of cauliflower experiments

Field view of Tomato experiments
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3.2.5: Epidemiology, Population Biology and Management of Chilli Anthracnose in
Punjab, Pakistan.
Dr. Abid Riaz, Associate Professor
Name of PI/Institute:
Pir Mehr Ali Shah Arid Agriculture University, Rawalpindi
Department of Plant pathology PMAS-AAU
Postal Address:
Rawalpindi,Fax: 9290160, Ph: 051-9062624,
Mob: 0301-7194205, Email: abidriaz@uaar.edu.pk
Duration:
Financial Status:

01.05.2017 to 30.09.2019
Total Cost: Rs. 2.370 million
Funds Released: Rs. 2.106million
Funds Utilized: Rs. 2.049 million

Objectives:






To check the prevalence, incidence of anthracnose on chillies affecting chilli c2 in
Punjab.
Morphological and molecular characterization of Colloectrichum Spp.
Investigations of relationship epidemiological factors with disease development at
University Research farm Knoot, Gujarkhan.
Management of chilli anthracnose through the use of biological control agents
(plant extracts and Trichoderma Spp) in green house
Capacity building of the farmers through demonstration of results on farmer’s
day.

Achievements:
Disease documentation in the major chilli growing areas was done and found maximum
in the Multan,Vehari and Bahawal Nagar districts while minimum disease incidence was
recorded in Sheikhu Pura. Survey of Rawalpindi district was done and included later in
Ph.D. Thesis research. Furthermore, on the advice of the Chairman PARC, a special tour
of major chilli growing area of Sindh viz., Distt. Umer kot, including Kunri was conducted
in August, 2019. Disease was not found in the whole area of the Umerkot district might
be due to cultivation of “Longi” variety which seems resistant to chilli anthracnose and
absence of conducive conditions during the seasons specially the relative humidity and
good cultural practices including healthy seed.Various parameters of seventy isolates of
Colletotrichum were recorded and morphologically characterized.
Molecular confirmation of representative isolates of the causal agent of chilli
anthracnose was done by characterization of pathogen using primers of two genes ITS
and BT (Beta tubulin). (results presented in International conference and
published).Purified PCR products were sequenced and sequences were submitted to Gen
Bank and the accession numbers MG799567, MG799563, MG799564, MG799565 and
MG799566 were obtained for ITS gene while MK088521, MK088522, MK088523,
MK088524 and MK088525 for Beta tubulin gene. After confirmation of the isolates,
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sequences were uploaded on NCBI for BLAST to determine the similarity of the
sequences of subjected isolates to previously sequenced and confirmed isolates around
the globe. Molecular characteristics of the pathogen resulted in confirmation of
Colletotrichum capsici as causal agent of the chilli anthracnose in Punjab, Pakistan.
Epidemiological study of the disease showed the positive relationship of two main
environmental factors (temp. and rel. humidity) to disease development. Data of disease
and of weather parameters on weekly basis was regressed and then mathematical
models were developed.
As the overall conditions slightly differed, therefore, data of both years’ Mathematical
model derived is presented in the following equation.
ROCD= -68.21+2.06T min. +0.31T max +0.47RH
R2=82.9%. P values for the constant, mean minimum temperature, mean max.
temperature and relative humidity were 0.01, 0.05, 0.06 and 0.00 respectively. It was
evident from the above results that the mean relative humidity had also a significant
effect because the value of P is 0.00. Ten weeks data of both years showed significant
positive relationship between mean relative humidity and rate of change in disease
(ROCD). The reasons for this response might be due to the prevalence of optimum range
(in case of minimum temperature 22.8-25.8ºC) and (in case of maximum temperature
31.2-38ºC during the study period as disease has been reported to develop in this range.
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3.2.6: Development of Propagation Techniques for Cultivation of Chilghoza Pine
Name of PI/Institute:

Mr. Tajudin, Scientific Officer,

Postal Address:

Gilgit Mountain Agricultural Research Centre (MARC), Juglote
(Sai), Gilgit, Telephone: 05811-924213, Fax: 05811924213
E-mail: tajudin1978@gmail.com

Duration:

01-12-2016 to 30-11-2019

Financial Status:

Total Cost: Rs. 4.756 million
Funds Released: Rs. 4.453 million
Funds Utilized: Rs. 4.452 million

Objectives:




To develop appropriate sexual and asexual propagation technologies for nursery
raising of Chilghoza pine.
To establish Chilghoza pine modal orchards using of seedlings Produced through
sexual and asexual propagation techniques.
Capacity and awareness enhancement of key stakeholders for propagation of
Chilghoza pine.

Achievements:
Being a new important initiative, introduced a first everChilghoza nursery raised from its
cutting and seeds for the development of asexual and sexual propagation techniques for
its regeneration for conservation among the key stakeholders in Gilgit Baltistan.
Conducted different field studies using different plant growth hormonesgrowth medias,
different dates and grafting methods for the development of appropriate asexual
propagation techniques to produce Chilghoza pine seedlings from cuttings for its
effective conservation at three locations in Gilgit Baltistan. The overall results for rooting
of Chilghoza pine cuttings could not be achieved, but succeeded to produce only few
seedlings from its cuttings and grafting during 1st year only, which could not survived
after 2nd year of the project.
Conducted different field studies on standardization of its germination for the
development of suitable practices for effective regeneration through sexual propagation
of Chilghoza pine in Gilgit Baltistan. Sufficient Chilghoza pine seedlings (11000-12000)
were produced during different field experiments using seeds, stratification methods,
different growth medias and different planting dates under prevailing
conditions/facilities and developed suitable techniques for its conservation through
regeneration and using sexual propagation practices in the region.
Established with the consultation of key stakeholders, the 1 st ever six modal Chilghoza
pine orchards in the history of the region andplanted the seedlings produced using sexual
propagation techniques under the ALP, PARC project at different potential locations in its
natural habitat in Diamer, Astore and Gilgit districts of Gilgit Baltistan.
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Conducted field survey and identified prevailing local superior species of Chilghoza pine
in potential valleys of Diamer and Astore districts in Gilgit Baltistan.
Arranged different exposure visits, meetings, workshops and field days for sharing the
experiences, transfer of technologies and establishment of modal orchards for effective
demonstration for conservation of Chilghoza pine through regeneration to harness its
important ecological, economic and social potential in Gilgit Baltistan.

Effect of higher temperatures and humidity under
plastic cover on rooting of Chilghoza cuttings
under different growth media at MARC, Juglote
during 2017

Effects of different concentrations of IBA (M/S
Daejung) on rooting of Chilghoza pine cuttings
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3.2.7: Efficiency Of Various Botanicals On Post-Harvest Onion And Apple Against Blue
Mold Disease.
Muhammad Waris
Name of PI/Institute:
Balochistan Agriculture College Quetta
Department of Plant Pathology
Postal Address:
Balochistan Agriculture College Chaman Road Balleli Quetta
Telephone: +92-3337536667; +92-3039201316,
Fax: 081-2880306
E-mail:waris.faqir@gmail.com
Duration:

15.03.2018 to 14.03.2020

Financial Status:

Total Cost: Rs. 4.053 million
Funds Released: Rs. 3.923 million
Funds Utilized: Rs. 3.875million

Objectives:




Survey of different districts for Isolation, Identificationand Multiplication of
Blue Mold of onion and Apple.
Finding most effective botanical against Blue Mold Disease.
Increase the capacity building of farming communities through trainings in the
project areas and training for commercialization of most effective botanicals

Achievements:
Survey of Onion storage houses/ markets at different districts viz., Jaffarabad,
Naseerabad, Quetta & Loralai was done for Onion Sample collection and Survey of Apple
storage houses/ markets at different districts viz., Killa Saifullah, Quetta & Ziarat was
done for Apple Sample collection. Different Post-harvest diseases of Onion and Apple
were observed in these project districts among which Blue Mold of Onion was prominent
at onion targeted districts and Blue Mold of Apple was prominent at Apple targeted
districts.
The research was conducted to identify the pathogen, so on the basis of morphological
characters the Pathogen “Pencillium axalicum” was identified as the cause of blue mold
of onion and Pathogen “Pencillium crustosum” was morphologically identified as the
cause of blue mold of apple. And for authentication of results sample were sent to fungal
culture banks of Pakistan where same results confirmed.Experiment was conducted InVitro on Petri Plates and In Vivo on Onions in which different Botanicals Extracts
(Treatments) Viz., Coriander, Mint, Garlic, Neem, Pepper, Mustard, Ginger, Turmeric,
Tulsi, lemon grass and Control were evaluated for their efficacy against blue mold of
onion in which garlic showed the good result at various concentration against the blue
mold disease and experiment was conducted In-Vitro on Petri Plates and In Vivo on Apple
in which different botanicals extracts (Treatments) Viz., Coriander, Mint, Garlic, Neem,
Pepper, Mustard, Ginger, Turmeric, lemon grass and Control were evaluated for their
efficacy against blue mold of Apple, Garlic extract at concentration 5%, 10% and 15% and
Coriander extract at 15% Showed the best control against Penicillium crustosum.
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Experiments were repeated for 6 better resulted botanicals against blue mold of apple
and onion out which same garlic showed the best control.
Awareness training along with some publicity materials like broachers etc. have been
given to 425 farmers/Onion Growers at different places of Jaffarabad and Naseerabad.
Almost 328farmers/ Onion Growers/Apple growers were given training at district Loralai
and Quetta.
One-day seminar was conducted at all project districts where almost 500 Agriculture
Officers, stake holders and farming communities etc. attended the seminars in which
project results were shared with them. Besidesthis, the ALP research project was a
pioneering initiative in Balochistan and had also provided an excellent opportunity to
graduate and post graduate students of this institute and BUITEMS University, Quetta.
Thesis/Publication
Two M.Sc. (Hons) students of Plant pathology department have completed their research
work under the project.

Plant extract Preparation

Monitoring the Botanical Extract preparation

Market visit for sampling
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3.2.8: Induction of Heat Tolerance in Tomato (Lycopersiconesculentum L.) by
Inoculation of Rhizospheric Bacteria: A Strategy for Mitigating Impacts of Climate
Change.

Postal Address:

Dr. Hassan Javed Chaudhary, Associate Professor
Quaid-I-Azam University Islamabad
Plant-Microbe Interactions Lab, Department of
Plant Sciences, Quaid-I-Azam University. Islamabad
Telephone: 051 9064-3004
E-mail: hassaan@qau.edu.pk

Duration:

16-12-2016 to 15-12-2019

Name of PI/Institute:

Financial Status:

Total Cost: Rs. 4.751 million
Funds Released: Rs. 4.577 million
Funds Utilized: Rs. 4.559 million

Objectives:






Screening of heat tolerance strains.
Inducing heat tolerance in tomato crop by using PGPR having heat tolerance
activity and its impact on crop growth and yields of fluctuant climatic conditions.
Exploration and correlation of heat shock related genes in the mechanism of heat
tolerance to the growth of tomato plants.
Development of biofertilizer formulation of PGPR strains having heat tolerance
activity.
Large scale testing in heat affected areas through field trials/demonstrations.

Achievements:
It was concluded from multi-location field trials that PGPR inoculation minimized the
adverse effects of heat stress on the plant growth. It enhanced chlorophyll contents
overall yield of tomato crop and its productivity under field condition at different
temperature regimes. The bacterial strain B5 (Scal) showed best performance in heat
stress alleviation in field experiments conducted at Land Resources Institute, NARC as
compared to all other treatments. Furthermore, consortium treatment also enhances the
growth and yield of treated plants as compared to control at District Muzaffarabad.
Observations revealed from multi-location field trials validate the use of bacterial isolates
for growth promotion and heat stress tolerance in tomato plants. These strains also
demonstration their effectiveness under diverse environmental and soil conditions.
The selected rhizobacterial strains (Scal, BT, TR3, T6 and KT) after characterization and
evaluation through greenhouse and field conditions at molecular level of biofertilizer
formulation and commercialization. These strains induced heat tolerance and increase
fruit yield (on average basis 15-20%) significantly increase under greenhouse and field
condition.
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3.2.9: To Study Different Combinations of Sorghum Hybrids for Fodder
Mr. Zulfiqar Ali
Name of PI/Institute:
Principal Scientific Officer,
Maize, Sorghum, Millet and Fodder Program (MSM&F), Crop
Postal Address:
Sciences Institute (CSI), NARC, Park Road, Islamabad,
Ph: 051-9073-3536,
E-mail: gurmaniparc@gmail.com
Duration:
Financial Status:

01-07-2017 to 30-06-2020
Total Cost: Rs. 5.174 million
Funds Released: Rs. 4.507 million
Funds Utilized: Rs.4.182 million

Objectives:





Development and adaptation /evaluation of sorghum hybrids parental lines and
hybrids for fodder.
Maintenance/Evaluation of parent lines A (CMS), B (maintainer) & R (restorer)
lines for desirable characters and determination of general and specific combining
ability.
Development of new hybrid combinations and testing their adaptability at public
and farmers’ field in various crop ecologies.
Development of seed and crop production technologies of new promising
sorghum hybrids.

Achievements:
The availability of viable seed of diverse sorghum germplasm comprised of parental lines
A (CMS) along with their respective B (maintainer) lines & R (restorer) lines and their
evaluations are the pre-requisite for production of local hybrids for sorghum
crop.Acquisition of sorghum germplasm received from ICRISAT. India viz; 27 A (CMS) +
respective B (maintainer) and 25 Restorer lines + 31 OPVs (Total = 110). Half seed of
these were planted in April 2017 for seedmultiplication evaluation and new cross
combinations and helped to achieve the goal of the project as per objectives. As for
hybrid sorghum concerned, more than 30 different cross combinations were attempted
under greenhouse conditions out of which16 were successful. Out of 16, eight crosses
produced enough seed for four locations testing. For multi-location evaluation trial, four
sets comprised of 14 entries of each (8 new combinations + 6 private sector hybrids)
were prepared. One set was planted at NARC in April 2018. While three sets were
planted in July 2018 at FRI Sargodha, SRSS, DG Khan & AZRI, DI Khan. Data for agronomic
traits like days to flowering, plant height (cm) at maturity, days to maturity, head
weight(g), 1000 grain weight (g), stalk and grain yield per plant/plot were collected at
proper stage. After evaluation of Sorghum hybrids and their parents at different location
of Pakistan three hybrids developed under this project viz; ICSA239XICSR102,
ICSA220XICSR90 and ICSA220XICSR55 performed better in all locations i.e. synchronized
perfectly and produced more yield. After hybrid selection agronomic trials for each
hybrid was done to recommend proper production technology package. The
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recommended cropping technology for maximum production includes seed rate of 35
kg/ha, NPK dose @ 250:100:50 Kg/ha, row spacing 60 cm, sowing date first week of July.

Thesis/Publications:
The research of one M.Sc. student from PMAS Arid Agriculture University Rawalpindi in
plant breeding and genetics is completed.
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3.2.10: Development and Promotion of Groundnut Short Duration Varieties in
Pothowar Cropping System
Name of PI/Institute:

Muhammad Jahanzaib, Scientific Officer

Postal Address:

Oilseeds Research Program, National Agricultural
ResearchCenter, Islamabad.
Telephone: 051-90733687 Fax: 051-9255059
E-mail: m.jahanzaib548@gmail.com

Duration:

01-07-2017 to 30-06-2020

Financial Status:

Total Cost: Rs. 2.466 million
Funds Released: Rs. 2.048 million
Funds Utilized: Rs. 1.970 million

Objectives:


Development of short duration varieties to provide choice to farmers to grow
groundnut crop after wheat crop.
Specific Project Objectives:





To develop short duration and high yielding groundnut varieties fitting in the wheat
cropping system under rainfed conditions.
Promotion of short duration varieties in Pothowar region.
Evaluation and Seed multiplication.

Achievements:
Groundnut crop is being cultivated under the rainfed conditions of National Agricultural
Research Center, Islamabad. Sufficient quantity of seed was not available for research
trials due to severe draught during the year, 2016. Seed for current research trials, 2018,
was produced during the year, 2017. In F6 generation 24 desired uniform lines of 13
crosses viz. Nine High yielding, disease tolerant and short duration lines viz. PG-1206, PG1207, PG-1208, PG-1209, PG-1210, PG-1211, PG-1212, PG-1213, and PG-1214 were
selected from F6 generation for further evaluation in preliminary yield trial.
In preliminary short duration yield trial 2018 ten promising entries PG-1306, PG-1307,
PG-1308, PG-1309, PG-1310, PG-1311, PG-1312, PG-1313, PG-1314, and BARD-92 were
planted in a plot size of 5.4 m2 using Randomized Complete Block Design with three
replications keeping row to row and plant to plant spacing of 45 cm and 10 cm,
respectively. The recorded data ondry pods yield showed that the highest yield of 2716
kg/ha was obtained by entry PG-1314 followed by entries PG-1311, and PG-1309 with dry
pods yield of 2513 and 2480 kg/ha, respectively. nine entries performed better than
check
National Uniform Yield Trials 2018 (short duration) 8 coded entries were planted received
from National Oilseed coordination, PARC, Islamabad. Trials were planted in a plot size of
7.2 m2 using Randomized Complete Block Design with three replications keeping row to

ALP Secretariat, Planning & Development Division
Pakistan Agricultural Research Council, Islamabad-Pakistan

36

ALP Annual Progress Report 2019-20

row and plant to plant spacing of 45 cm and 10 cm, respectively. Among the evaluated
advanced lines best yield was noted in advanced line PG-1133 (2141 kg/ha), followed by
PG-1039 (2004 kg/ha), and 12CG010 (1941 kg/ha).
In preliminary short duration yield trial 2019 ten promising entries PG-1306, PG-1307,
PG-1308, PG-1309, PG-1310, PG-1311, PG-1312, PG-1313, PG-1314, and BARD-92 were
planted in a plot size of 5.4 m2 using Randomized Complete Block Design with three
replications keeping row to row and plant to plant spacing of 45 cm and 10 cm,
respectively. The recorded data on dry pods yield showed that the highest yield of 2007
kg/ha was obtained by entry PG-1314 followed by entries PG-1307, and PG-1309 with dry
pods yield of 1237 and 1184 kg/ha, respectively. Eight entries performed better than
check.
In on farm yield trial 6 promising short duration lines PG-1058, PG-1039, PG-1026, PG1133, PG-963 and PG-1160 were planted along with check variety BARD-92 keeping row
to row and plant to plant spacing of 45 cm and 10 cm, respectively. Fertilizer @ 30-80-50
kg/ha (NPK) was applied at the time of planting. Normal cultural operations of weeding,
hoeing and pest control were carried out. Data on dry pods yield was recorded at the
time of harvesting. Maximum yield of (2816 kg/ha) was recorded in PG-1058 followed by
entry PG-963 and PG-1160 having dry pod yield of (2372 kg/ha) and 2347 kg/ha)
respectively.

Hybridization block

Emasculation of female parents
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3.2.11:Coordinated Research on Physiological Selection of Wheat Synthetic Backderived Lines (SBL) for Heat and Drought Tolerance, Yellow Rust Resistance and High
Mineral (Zn, Fe) Contents
Name of PI/Institute:

Dr. Muhammad Sohail,Principal Scientificofficer

Postal Address:

Plant Physiology Program/Wheat Wide Crosses, CSI,
NARC, Islamabad
Telephone: 051- 90733114, E-mail:sohail.parc@gmail.com

Duration:

01-07-2017 to 30-06-2020

Financial Status:

Total Cost: Rs.2.974 million
Funds Released: Rs.2.673 million
Funds Utilized: Rs. 2.655 million

Objectives:




Screening of synthetic back-derived wheat lines (SBLs) for drought and heat
tolerance potential based on physiological parameters
Identification of synthetic back-derived wheat lines (SBLs) for higher grain mineral
contents (Zn & Fe)
Evaluation and selection of synthetic back-derived wheat lines (SBLs) for yellow
rust resistance and yield potential.

Achievements:
Abiotic and biotic stresses including drought, heat and yellow rust are the major wheat
production constraints globally including Pakistan. Breeding for environmental stress
tolerance using novel genetic resources is an important climate change mitigations
strategy. The synthetic or synthetic back-derived wheat lines are now widely used to
develop modern climate resilient wheat cultivars worldwide. The researchers anticipate
the potential of synthetic back derived wheat lines to improve wheat yield under drought
and heat stressed environments with more zinc (Zn) and ferrous (Fe) concentrations in
grains than modern cultivated wheat. This project was carried out to screen 200 diverse
synthetic back-derived wheat lines (SBLs) for drought and heat tolerance and yellow rust
resistance with better Zn and Fe contents (bio-fortification) for three consecutive years in
laboratory, greenhouse/glasshouse and field conditions using physiological, bio-chemical
and agronomic traits indicators. Salient findings of the study are following.
Synthetic back-derived wheat lines (SBLs) were evaluated for drought tolerance at
germination stage by inducing drought stress under laboratory conditions using 20 %
PEG-6000 solution. 65 lines showed higher germination percentage (80-100 %) with
longer coleoptile length, exhibited higher root length, shoot length and overall seedling
vigour index. However, 07 lines showed poor germination (<20%).
Drought stress tolerance evaluation at anthesis stage was carried out in rain-shelter
(controlled moisture) in pots for three years. Water stress was applied by withholding
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water till temporary wilting appears (leaf rolling ~ 13% soil moisture) at flowering stage.
Higher membrane stability index, proline and relative water contents were important
physiological parameters conferring drought tolerance and lead to higher grains per spike
and 1000 seed weight. The statistical analysis of the three years’ data revealed that 61
synthetic back-derived wheat lines (SBLs) were significantly drought tolerant as
compared to others.
Screening for heat stress tolerance of 200 SBLs was carried out for 03 years at postanthesis stage (milky grains) in glasshouse. The pots (three replications) were moved to
the glasshouse for heat shocks for 5 hours daily (temperature 35-40 ºC; 14/10 hours of
day/night; 50/70 % of relative humidity). Control and heat stress plants were regularly
irrigated as and when required. Evaluation was based on physiological, bio-chemical and
agronomic parameters like leaf chlorophyll, membrane ion-leakage, Proline contents,
RWC, yield and yield components determination. 59 SBLs were found heat tolerant
among 200 SBLs. These lines showed highest yield attributes i.e. seed weight per spike
and thousand kernel weight under heat stress conditions. Heat map and correlation
analyses displayed a significant positive role of proline and total leaf chlorophyll contents
in maintaining significantly higher yield contributing traits in these SBLs.
Drought and heat stress tolerance evaluation of synthetic back-derived wheat lines (SBLs)
was also carried out in two different trials under field conditions for three years in arid
zones of Bahawalpur and D.I. Khan (avg. rainfall <250 mm) which are also characterized
by terminal heat stress during grain filling period. Characterization of wheat lines was
based on agronomic parameters and overall performance under natural drought and
heat stressed environment. Under drought stress (rain-fed conditions), grain yield of SBLs
varied from 1215 to 2930 kg ha-1 in Bahawalpur and 1310 to 2860 kg ha-1 in D. I. Khan.
Sixty-three (63) SBLs were found drought tolerant, based on overall performance under
field condition in arid agro-ecologies. Similarly, in heat stress screening of 200 SBL, grain
yield ranged between 2210 to 4550 kg ha-1 in Bahawalpur and 2078 to 4488 kg ha-1 in
D.I. Khan. Fifty-five (55) SBLs showed significantly higher grain yields than others and
were found tolerant to terminal heat stress conditions based on the overall performance
under field conditions.
All 200 SBLs were also screened against 5 different Pst. races at seedling stage at CDRI,
Murree and for adult plant resistance in field at NARC, Islamabad and CCRI, Pirsbaq, KP.
Results revealed that SBLs found highly diverse for yellow rust resistance and 61 lines
holds immune, resistant and moderate types of reactions under all
conditions/environments under study.
20 SBLs were also identified with higher Zn (>25 ppm) and Fe (>45 ppm) contents in their
grains. The Zn and Fe contents mentioned in parenthesis are generally average normal
values in cultivated spring wheat cultivars.
Based on three years’ data, 50 synthetic back-derived wheat lines were identified with
instinct physiological mechanisms to tolerate drought and heat stress, resistant to yellow
rust and with higher Zinc & Iron contents than normal cultivated spring bread wheat.
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The selected genetic material/lines shared with wheat breeding program of NARC which
will provide basis to evolve high yielding, climate resilient and disease resistant wheat
varieties with better Zn and Iron contents to ensure sustainability and food security in
coming years.
Publication
The project served as source of capacity building of students of HEC recognized
universities. 06 M.S/M.Phil. students and 06 B.Sc. students completed their
thesis/internship research tasks for the partial fulfillment of their degree programs.

Drought tolerance evaluation of synthetic back-derived wheat lines at germination stage
(PEG induced drought) at Plant Physiology Lab, NARC, Islamabad
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3.2.12: Exploration of Native Herbs as Bio-Pesticides against Major Insect Pests of
Horticultural Crops of Baltistan. (Gilgit Baltistan)
Name of PI/Institute:

Muhammad Ayub, Senior Scientific Officer

Postal Address:

Mountain Agricultural Research Centre,
Sadpara Road, Satellite Town, Skardu, Gilgit Baltistan
Email: ayub.balghari@gmail.com
Telephone: 05815 920353

Duration:

01-07-2017 to 30-06-2020

Financial Status:

Total Cost: Rs. 3.165 million
Funds Released: Rs. 2.287 million
Funds Utilized: Rs. 1.733million

Objectives:




To study insecticidal properties of plants extracts against major insect pests of
horticultural crops white grub, mealy bug and onion maggot in Baltistan, GB.
Capacity building of MARC, staff, and farmers in preparation of bio pesticides.
To establish research facilities at MARS, Skardu in area.

Achievements:
Under the project, prepared crude extracts of native plants Sophora alopecuroides,
Artemisia sieversiana, sassurealappa and Peganumhermala in three different solvents i-e
Acetone, Ethanol and Petroleum ether (p.ether) through Soxhlet apparatus and Rotary
Evaporator. Artemisia sieversiana extract in Acetone was most effective against onion
maggot causing highest mortality. After 24 hours exposure extract in Acetone at 5%
caused maximum mortality 36.70% which abruptly increased to 66.70% followed by
56.70% at 3% extract after 72 hours. Whereas minimum mortality 0.00% recorded in 3%
extract prepared in P. ether and control after 24 hours exposure. Similarly, lowest
mortality 3.30% in treatment of extract in Acetone at 1% concentration after72 hours.
Fermented extracts of four plants Sophoraalopecuroides, Artemisia sieversiana,
Peganumhermala and Tagetesminuta in three different concentration and Refree
(Fipronil 3G) were evaluated during summer 2019 for their effects on %festation on
potato tubers, number of white grub at harvesting, tuber yield (t/ha) and % yield loss in
potato crop.
Results indicated that the effect of synthetic pesticide Fipronil is comparable with
fermented extract of S. alopecuroideson % festation on potato tubers, number of white
grub at harvesting, tuber yield (t/ha) and % yield loss in potato crop.
With no significant difference, lowest number of white grub 0.00, 0.33 and 0.67 counted
in plots treated with S. alopecuroides extract 1 mL/L, 5 mL/L and Refree. Significantly
higher number of white grub 5.00 recorded in untreated control plots as compared to
plots treated with Refree and S. alopecuroides extract.
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Without no significant statistical difference maximum, tuber yield 25.24t/ha and
23.99t/ha obtained from plots treated with Refree and Sophora fermented extract dose
5ML/L but there was significant difference with other treatments giving lower tuber yield
ranging 18.49t/ha to 11.10t/ha.
Publication:


Muhammad Ayub, Shahid Hussain, Awais Rasool, Ishtiaq Hussain, Faizullah
Khan and Amir Sultan. 2019. Insecticidal activity of Artemisia sieversiana
Ehrh. plant extract against white grub (Scarabaeidae: Coleoptera). Journal of
Entomology and Zoology Studies; 7(4): 304-308.



Muhammad Ayub, Munir Hussain, Sher Ahmad, Syed Arif Hussain Rizvi, Shahid
Hussain1, Muhammad Qasim2, Muhammad Din2, Muhammad Ishaq Mastoi,
Tajudin. Insecticidal Potential of some native plants fermented extracts for
the management of white grub (Scarabaeidae: Coleoptera) infestation on
potato tubers in Skardu, Baltistan, Pakistan. Submitted Manuscript.
MH20200526070512-R3 Mon, 31 Aug 2020.

Plant crude extracts prepared in various
solvents

Dose level of crude extract White

grub infestation on potato tuber
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SECTION-4

ANIMAL SCIENCES SECTOR
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4. ANIMAL SCIENCES SECTOR
Under ALP four projects were completed during 2019-20, out of which two projects were
completed in Punjab Province, one in federal (PARC/NARC) and one in Sindh Province.
While nine new projects have been started in the reported period. Thirty-three projects
were on-going with total cost of Rs.159.2049 million of this sector.Total twenty one (21)
projects were presented in two meetings of Technical Advisory Committee (TAC), out of
which fourteen (14) projects were recommended by TAC for further approval from BOD.
While two meetings of BOD were held in 2019-20, in which eighteen (18) projects were
presented for approval. BOD approved only sixteen (16) projects of Animal Sciences
Sector for funding under ALP.
4.1

On-Going Projects

The progress of ongoing projects was monitored during the reporting period on the basis
of technical and financial reports through technical and Finance Division of PARC. Region
wise detail of on-going projects is given below in table.
Table: Region wise Animal Sciences Sector projects and approved cost of on-going
projects (2019-20)
Region/Sector
Federal (PARC/NARC)
Other Federal
Punjab
Khyber Pakhtunkhwa
Balochistan
AJK
Total
4.2

No. of Projects
06
03
15
05
02
02
33

Total cost (million Rs. )
40.041
11.403
65.2779
24.513
6.276
11.694
159.2049

Achievements of completed Projects

Under ALP, six projects were completed of Animal Sciences Sector during 2019-20 in
various universities, agricultural research centres, institutes and stations. The completed
projects had contributed in procurement of Pleurotusostreatus mushrooms as well as
their estimation and Isolation of proteins from Pleurotusostreatus mushrooms, Fish
breeding and culture development in Coastal region, evaluation of Maize stovers and
Maize cobs as feed source for ruminants. The salient achievements/progress of
completed projects of Animal Sciences Sector are given below:
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4.3.1: Development and evaluation of chromium-Loaded chitosan nanoparticles
composite as a feed additive in broilers reared under normal and heat stressed
conditions.
Name of PI/Institute:

Prof.Dr.Habib Ur Rehman

Postal Address:

Department of Physiology,University of Veterinary and Animal
Sciences, Lahore,5400
Telephone:0429921287
E-mail: habibrehman@uvas.edu.pk

Duration:

01-07-2018 to 30-06-2020

Financial Status:

Total Cost: Rs.3.330million
Funds Released: Rs. 3.1619million
Funds Utilized: Rs. 3.1569million

Objectives:


Evaluation of effect of Chromium loaded Chitosan nanoparticles on the growth
performance, biochemical profile, oxidative stress and tissue minerals retention in
broilers reared under normal and heat stress.



Provision of safe and hygienic antibiotic residue free meat for human
consumption.



Motivation of local famers for using Chromium loaded Chitosan nanoparticles as
poultry feed additive.

Achievements:
Different substances including prebiotics, probiotics, organic acids and photobiotic
appeared as potential candidates to replace AGP. Prebiotics are non-digestible food
ingredients that stimulate the growth and/or activity of bacteria in the digestive system
in a way beneficial to health and productivity and safe from human consumptions.
Prebiotics have been found to improve the growth of birds along with better quality
meat. Chitin polysaccharide is also found in skeleton of crabs, prawns, and krill as well as
in squid mantle cartilage remaining after squids have been processed into food products.
Chitosan has been approved as a feed additive by the United States Food and Drug
Administration in 1983, the significance of chitosan as an additive has attracted much
more attention. A limited number of studies showed that chitosan is beneficial for the
better growth with low feed intake in broilers.
Chromium has been considered an essential trace element for over 50 years, and it is
considered to be associated with various enzymes and hormones in human and animals,
which plays an important role in carbohydrate, fat, and protein metabolism. Chromium
concentration in the body decreases during heat stress in broilers, so, need to be
supplemented in the diet. Nanotechnology is one of the major technological innovations
of 21st century. Very rapid growth is going on in this field in terms of research and
development worldwide. In current era, scientists are employing nanotechnology to
produce nanoparticles of various trace minerals complexes with prebiotics.
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Nanoparticles have edge as their effectiveness at much lower concentrations, more
bacterial penetration, bioavailability and les toxicity and excreting.
So, during the last one year duration of the current project, focus was on the production
and evaluation of nanoparticles and then to evaluate the effect of supplementation of
chromium, chitosan and chromium loaded chitosan nanoparticles on the production
performance, viscera development, serum metabolites, meat quality, intestinal microarchitecture, and electrophysiology in broilers reared under standard manage mental
conditions.
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4.3.2: Estimation of protein and productive efficiency profile of locally produced
Oyester mushroom (pleurotusosreatus) in broiler
Dr. Haseeb Anwar, Assistant Professor
Name of PI/Institute:
Postal Address:

In charge, Department of Physiology, 1st Floor Liaqat Block,
New Campus, Government College University, Faisalabad.
Telephone: 041-9200760
Email: hasib_1@hotmail.com

Duration:

15-02-2017 to 30-08-2019

Financial Status:

Total Cost: Rs.1.48 million
Funds Released: Rs. 1.331million
Funds Utilized: Rs. 1.282 million

Objectives:


Identification and procurement of pleurotusostreatus mushrooms



Estimation of proteins from pleurotusostreatus mushrooms.



Isolation of proteins from pleurotusostreaus.



Evaluation of crude extract of pleurotusostreatus mushrooms on health and
production profiles in broiler.



Evaluation of isolated proteins from pleurotusostreatus mushrooms on health and
production profiles in broiler.

Achievements:
This project was designed to isolate the proteins from a locally cultivated mushrooms,
pleurotusosreatus, and evaluation of these proteins and its ethanolic and aqueous
extracts on production profiles and bio health markers of broiler. Oyster mushroom used
in the present study was procured from Department of Horticulture, University of
Agriculture,Faisalabad The muhroom was identified by expert botanist from botany
department Government College University,Faisalabad. After initial processing the
mushroom was evaluated for the proximate composition, presence of absence of
different amino acids and the proteins were isolated and ethanolic and aqueous extracts
were prepared. The extracts were evaluated quantitatively for different amino acids.
Four hundred and twenty, day old broiler birds were procured from a commercial
Hatchery, Faisalabad and brought to the Animals Experiment station Department of
physiology having facility to conduct the research on poultry birds. The birds were
randomly divided into seven groups with three replicated in each group with equal
number of birds in each replicate (N=20). On day 28th replicate of each group was
assessed for cell mediated immune response by evaluating the lymphoproliferative
response to phytohaemagglutinin-p (PHA-P) and humoral immune response was
assessed in the 2nd replicate of each group by antibody response to sheep red blood cells
(RBCs.) After 42 days of mushroom proteins and extracts supplementation all the birds
were slaughtered for blood collection. Serum was separated and evaluated for the
oxidative stress, Lipid profile and blood glucose level and immune parameters. The
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broiler birds when treated with isolated protein of the mushroom and its aqueous and
ethanolic extract in two different doses, the treated birds showed significantly higher cell
mediated immune response in terms of lymphoprliferative response to PHA-P (p<0.05)
higher in treatment groups as compared to control group being maximum in the
ethanolic extract treated group. Humoral immune response in terms of antibodies (total
immunoglobulins Ig, IgM, IgG) titers to sheep RBCs was observed significantly (p<0.05)
higher in treatment groups as compared to control; highest antibody titers were seen in
ethanolic extract treated group. Birds supplemented with mushroom extracts and
protein showed significantly higher growth performance in terms of eight gains and fee
conversion ratios (FCR) in comparison with control. Different parameters to evaluate
oxidative stress also showed that the mushroom extracts and its protein possess
antioxidant properties, hence can be used to reduce the oxidative stress in broiler
chicken. The results of Hematology, Lipid profile and blood glucose level showed no
significant changes in the treated groups from the control group, but the result of these
parameters were in normal physiological values which can be concluded as the
mushroomhas no adverse effects on these parameters. So, the mushroom has health
promoting effects in term of immunomodulatory and antioxidant with a considerable
amount of essential and non-essential amino acids.
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4.3.3: Fish Breeding and Culture Technology Developmentin Coastal Region of
Pakistan
Name of PI/Institute:

Dr. Ghulam Abbas

Postal Address:

Centre of Excellence in Marine Biology,
University of Karachi, Karachi-75270
Telephone: 021-99261551 Fax: 021-99261398
Cell: 0307-2918981
E-mail: abbas.cemb@yahoo.com
ghulamabbas@uok.edu.pk

Duration:

05-01-2017 to 04-01-2020

Financial Status:

Total Cost: Rs. 5.450 million
Funds Released: Rs. 5.036 million
Funds Utilized: Rs. 5.035million

Objectives:


To rear up the broods of commercially important marine fish, black fin sea bream
(Acanthopagrus berda) for gonadal maturation.



To develop breeding technology of commercially important marine fish, black fin
sea bream (Acanthopagrus berda) by using different hormone treatments.



Development of larval/fry feed from locally available ingredients.



To ensure availability of hatched larvae/fry for mass production of seed for
commercial use.



Nutritionalstrategies for sustainable pond culture of hatchery reared fry(black fin
sea bream Acanthopagrus berda) to attain marketable size.



Assessment of hatchery reared fry diseases and first treatment.



Technology transfer to the local coastal communities by involving them in the
field activities.

Achievements:
Chemical and physical analysis showed that the pond bottom soil texture was silty clay
with a low sand content and a high proportion of silt and clay. Application of nitrogen
fertilizers to pond bottoms between crops might enhance the decomposition of organic
matter in soils. Concentrations of major and minor elements in the water supply are
more likely to influence fish production. Based on the appropriate chemical composition
of soil, these ponds may be useful for good production.
Blackfin seabream (Acanthopagrus berda) breed successfully on injecting 0.5 ml/kg
ovaprim and gives maximum survival rate of fry. This concentration of the hormone
should be divided into two doses i.e. first dose is 0.25 ml/kg and second is 0.25 ml/kg.
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The species (A. berda and A. latus) used in rearing experiment showed the tendency to
gain weight in both mono and bi-culture setups, the level of production was slightly
higher inthe bi-culture setup atfeeding rate of 1.5-2.5% of body weight. The growth rate
of two species increased continuously and a general 0.5 g/fish day-1 was consistent
throughout the experimental period. The growth rate, efficiency of feed conversion
documented
in this experimenton A.latusand A. berda are highly encouraging
specially when one considers no information of this nature is available.
The best source of lipid in fish feed is fish oil (FO) and its vegetative alternative is soybean
oil (SO). The optimum dietary protein and lipid for best growth of black fin sea bream A.
berda was 40% and 20%, respectively with P/E ratio of 16.7 mg protein / kJ.The dietary
protein requirement of A. berdawas over 40%, and this level of dietary protein could be
reduced to 35%-36% by applying an appetite feeding regime. Dietary protein and lipid
were well consumed, underlining their importance as “tissue-yielding” and “energy
yielding” nutrients for this species.
It was concluded that black fin sea bream A. berda perform best growth on feeding level
of 2.5% BW per day and feeding frequency of three times a day. On the basis of biological
and statistical data it was suggested that efficacy of diet containing 40% protein and 20%
lipid is best for the growth A. berda. And this species can successfully be cultured in
seawater/brackish water earthen ponds.
In polyculture experiment, overall, three fish species attained the maximum average
body weight in T6 which was treated with supplementary feed containing FO. Among
the three fish species,Acanthopagrus berda showed the maximum average body weight
(1256.0 g), followed by Acanthopagrus latus (1215.7 g) and Chanos chanos (1119.0 g) in
T6.Among the different treatments, the highest gross fish production of three species was
recorded as 2997.53 kg-1 ha-1year-1 in T6.
Acanthopagrus berda, Acanthopagrus latus and Chanos chanos showed the highst
specific growth rate as 1.177, 1.147 and 1.049% in T6. Analysis of variance for specific
growth rate 91 revealed the highly significant difference for the months and treatments
in T1, T2, T3, T4, T5 and T6, respectively. The regression equation for the average body
weight and total length showed the positive and highly significant relationship among
these morphometric parameters. The values of ‘r” (co-efficent correlation) were found to
be significant among fish yield increments and dry weight of planktonic biomass in all the
treatments.
Among these three fish species, Acanthopagrus berda showed the high growth rate with
the highest crude protein contents of 18.90% under the treatment T6, receiving
supplementary feed with FO.
The physicochemical characteristics of pond water remained within the favourable limits
for fish culture. Dissolved oxygen concentration showed an inverse relationship with the
water temperature. Similarly, secchi disc penetration also showed an inverse
relationship with planktonic biomass. The correlation coeeficient between water
temperature and planktonic biomass remained positive and non-significant under all the
treatment.

ALP Secretariat, Planning & Development Division
Pakistan Agricultural Research Council, Islamabad-Pakistan

50

ALP Annual Progress Report 2019-20

Publication:
1.

Ghulam Abbas, Robert Kasprzak, Abdul Malik, Abdul Ghaffar, Asma Fatima, M.
Hafeez-ur-Rehman, Rehana Kausar, Saba Ayub, Nasir Shuaib. 2019. Optimized
spawning induction of blackfin sea bream, Acanthopagrus berda (Forsskal, 1775)
in seawater ponds using ovaprim hormone, with general remarks about
embryonic and larval development. Aquaculture, 512: 734387(Impact Factor:
3.02)

2.

Ghulam Abbas, Uzma M, Tahir Chohan, Asma Fatima, Abdul Malik, Zahid Din,
Zeshan Bilal Anjum and Zulfiqar Ali Tahir. 2019. Effect of pelleted feeds (floating
and sinking) on growth and survival of post fry sea bream, Acanthopagrus berda
(Forsskal, 1775). Sindh University Research Journal (Sci. Ser.). 51 (4): 687-694.

3.

Ghulam Abbas, Abdul Malik, Asma Fatima, 2020.The optimum dietary protein
level for maximum growth and consumption of protein and energy contents by
the juvenile of black fin seabream, Acanthopagrus berda (Forsskål 1775) in
seawater ponds. (In preparation)

4.

Ghulam Abbas, Abdul Malik, Asma Fatima, 2020. Growth performance and meat
quality of three species of seabreams (Acanthopagrus berda, Acanthopagrus latus
and Chanos chanos) in seawater ponds under different treatments. (In
preparation).

Additional Work
Following research is part of a Ph.D thesis of Mr. Abdul Malik who worked in this project.
5.

Ghulam. Abbas, A. Malik, T. Chohan, A. Fatima, S. Yousif, T. Aman, A. Ghaffar, M.
Hafeez-ur-Rehman and A. Jabbar. 2019. Effect of Live and Formulated diets on
growth, feed conversion and neat quality of juvenile Milk fish, Chanos chanos
(Forsskal, 1775) reared in seawater. Sindh University Research Journal (Sci. Ser.).
51 (2) 363-372.

6.

Abdul Malik, Ghulam Abbas, Asid Ali Muhammad, Sajjad Ali Shah, Aslam Jarwar,
Syed Baber Hussain Shah, Abdul Jabbar and Khalil-ur-Rehman, 2020. Influence of
salinity on growth increment, feed conversion and body composition of common
carp, Cyprinus carpio (Linnaeus 1758) fingerlings in the captivity. Iranian Journal
of Fisheries Sciences 19: 372-385.(Impact Factor: 0.495)

7.

A. Malik, G. Abbas, A. Fatima, A.A. Muhammad, K. Shabbir, A.D. Talpur N.A.
Kalhoro, A. J. Memon, S.S.A. Shah. 2019. Comparative study to investigate the
impact of salinity on breeding of tilapia red (Oreochromis niloticus × O.
mossambicus) and nilotica in captivity. Sindh University Research Journal, 51: 113118.

8.

Abdul Malik, Ghulam Abbas, Abdul Jabbar, Sajjad Ali Shah and A. Ali Muhammad,
2018. Effect of different salinity level on spawning, fertilization, hatching and
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survival of common carp, Cyprinus carpio (Linnaeus, 1758) in semi-artificial
environment. Iranian Journal of Fisheries Sciences, 17 (4): 790-804. (Impact
Factor: 0.495)
Graduate Students/Degrees:
Two Ph.D students and six M.Phil students were awardeddegreesunder the project.
National/ International Linkages Developed:
1.

Department of Earth, Environment and Life Sciences (DISTAV), University of Genoa,
Viale Benedetto XV 5, I-16132, ITALY.

2.

Department of Ichthyobiology, Fisheries and Aquaculture Biotechnology, Warsaw
University of Life Sciences-SGGW, 8 Ciszewskiego str., Building 23, Room 022b, 02786 Warsaw, POLAND.

3.

Sindh Fisheries Department, Government of Pakistan

4.

Fisheries Development Board (FDB),

Government of Pakistan
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4.3.4: Evaluation of Maize Stovers and Maize Cobs as Feed Sources for Ruminants
Name of PI/Institute:

Dr. Muhammad Iqbal Anjum, PSO

Postal Address:

Livestock Research Station, Animal Sciences Institute, NARC,
P.O. NIH, Park Road, Islamabad
Telephone: 051-9255330 Fax: 051-9255034
E-mail: mianjumparc@gmail.com

Duration:

01-07-2017 to 30-06-2019

Financial Status:

Total Cost: Rs.2.454million
Funds Released: Rs.2.289million
Funds Utilized: Rs. 2.289million

Objectives:


To compare the complete rations comprising of maize stovers or maize cobs on
voluntary feed intake, fattening potential and nutrient digestibility in male calves.



To evaluate maize stovers or maize cobs based complete maintenance rations on
dry cattle or buffaloes.



To work out the cost of complete rations for maintenance of dry cattle and
fattening of male calves.

Achievements:
Maize stovers (MS), maize cobs (MC) and wheat straw (WS) having almost similar dry matter
and ether extract contents but crude protein was higher in MS (5.2%) compared to MC (3.6%)
and WS (2.4%). The crude fibre and total ash contents were lowest in MS followed and WS.
Cell wall constituents NDF and ADF values in MS, MC and WS were 54, 58, 65% and 70, 75 and
80% respectively. In different biological experimentation MS, MC and WS were used from 20
to 60% with concentrate combinations and obtained body weights from 600-850 gram per
day. Maize cobs is better when compared with maize stovers and wheat straw in total mixed
ration for optimum weight gain, better feed conversion ratio, efficient nutrient utilization and
economic benefit in buffalo calves, however, both maize stovers and wheat straw are
comparable with each other for same parameters except economic benefit (less feed cost per
kg gain of maize stovers than wheat straw). Furthermore, maize stovers, maize cobs and
wheat straw in total mixed ration at 25 or 35% inclusion level had no adverse effect on
palatability in buffalo calves.
Publication:
Muhammad Iqbal Anjum, Shahbaz Javaid, Agha Waqar Yunus, Faisal Ashfaq and Javed Iqbal
(2019). Evaluation of Maize Stovers and Maize Cobs as Replacement of Wheat Straw in Total
Mixed Ration on Growth Performance, Nutrient Digestibility and Cost-effectiveness in NiliRavi Buffalo Calves (Submitted in Pakistan Journal of Zoology).
One student has completed M. Sc. (Hons) degree in this project.
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5. NATURAL RESOURCES SECTOR
Five projects were completed under ALP of Natural Resources Sector during 2019-20, out
of which two projects were completed in other federal and three projects in Khyber
Pakhtunkhwa Province. While four new projects have been started in the reported
period, and 17 projects are on-going with total cost of Rs. 100.258 million of this sector.
Seventeen projects were presented in two meetings of Technical Advisory Committee
(TAC) of Natural Resources Sector, out of which seven projects were recommended by
TAC for further approval from Boar of Directors (BOD), while two projects were deferred.
Two meetings of BOD held in 2019-20, in which seven projects were presented for
approval. BOD approved only five projects of Natural Resources Sector for funding under
ALP.
5.1

On-Going Projects

The progress of ongoing projects was monitored during the reporting period on the basis
of technical and financial reports through technical and Finance Division of PARC. Region
wise detail of on-going projects is given below in table.
Table: Region wise Natural Resource Sector projects and approved cost of on-going
projects (2019-20)
Region/Sector
Federal (PARC/NARC)
Other Federal
Punjab
Sindh
Balochistan
AJ&K
Total
5.2

No. of Projects

Total cost (million Rs. )

07
01
06
01
01
01
17

56.156
2.876
27.753
3.236
6.171
4.066
100.258

Achievements of completed Projects

Under ALP, two projects were completed of Natural Resources Sector during 2019-20 in
various universities, agricultural research centres, institutes and stations. The completed
projects had contributed in domestication, conservation and production of medicinal
plants of higher altitude, use of biotechnological approaches in bioremediation of heavy
metals polluted soils, use of biochar application for the improvements of plant microbe
interactions, treatment of textile effluent by using integrated treatment technology, as
well as identification/ documentation of the junipers and associated plant flora in three
different juniper tracts of Ziarat, Quetta and Kalat districts utilizing DNA barcoding. The
salient achievements/progress of completed projects of Natural Resources Sector are
given below.
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5.3.1: Domestication , Conservation and Production of Medicinal Plants of Higher
Altitude of Pakistan
Dr. Muhammad Azim Khan
Name of PI/Institute:
Postal Address:

Department of Weed Science, The University of Agriculture
Peshawar
Telephone: 091-9221032
E-mail: azim@aup.edu.pk

Duration:

01-01-2019 to 31-12-2019

Financial Status:

Total Cost: Rs.4.572million
Funds Released: Rs.2.830million
Funds Utilized: Rs. 2.740million

Objectives:
1. Selection, domestication and cultivation of all these medicinal plants for
cultivation at suitable sites at Chitral, Swat and Karak.
2. Identification of habitats for cultivation of Glycyrrhiza glabra (Urdu: Mulathi),
Valeriana jatamansi (Urduu: Mushk-e-Bala), Saussurea costus (Urdu: Kuth),
Trillium govanianum (Urdu: Nagchhatri), Fagopyrum esculentum (Urdu:
buckwheat), Thumus vulgaris (Urdu: Saather), Viola odorata (Urdu: Banafsha) and
Caralluma tuberculate (Urdu: Chungan).
3. Capacity building of the farmers of the area concerned, Department of Weed
Science, The University of Agriculture Peshawar and farmers in terms of
manpower and technical Know-how.
Achievements:
In the 1st year of the study (2017) surveys were conducted and the natural habitats of the
selected medicinal plants were identified. The local markets were visited for the available
of these medicinal plants and their market value. In addition, the knowledge and
perception of the local people were also judged. Identification was done with the help of
plant taxonomist. The propagules of the available plants were persevered in the
herbarium department of weed science the University of Agriculture Peshawar. The plant
parts i.e seeds and vegetative propagules collected from the surveyed areas were kept to
use in experiment for the second year of the project during the second year, experiments
were conducted and plant growth of wild and cultivated habitats were evaluated for
comparison. It was observed during visits that population of all the selected plants at
each location was almost vanished from accessible areas. It was due to the overgrazing of
animals and excessive non-technical collection of the plants by local venders. However,
at higher altitudes which are difficult to reach for people, some population of these
medicinal plants were present. During the final year of the project experimental trials
were conducted at Swat and Chitral to study the growth response of wild plants to
various fertilizers at different doses.
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Several trainings, workshop and field days were conducted in the studied area. The
students of University of Agriculture Peshawar and University of Chitral were involved in
the experiments for their practical and protocols. The production technology, agronomic
practices, time, seed/vegetative propagules and recommended fertilizers for the best
cultivationof medicinal plants were shared with the local farmers. The method of the
multiplication through seed/propagules as per species nature of each plant was also
shared. Farmers and the people involved in medicinal plants were convinced and trained
about the importance of medicinal pant focusing primarily on the domestication,
conservation and cultivation of medicinal plants. The local people were guided and
interested to grow medicinal plants at their farms/homes, backyard for ethnobotanical
uses. In light of ourfindings it is suggested that the production of the medicinal plants in
wild habitat is comparatively lower and thus improved production technology is
suggested to get higher yield. It is suggested that the concept of growing selected and
high valued medicinal plants be popularized among the small famers and the germplasm
of these endangered species need to be conserved for future use. Because such concept
will gradually bring positive changes and will be proved economical if the medicinal
plants were grown as kitchen gardening.
Publication:


Muhammad Azim Khan, M. Khan and O.S. Uslu. 2019. Caralluma tuberculate – An
important medicinal plant to be conserved. Biological Diversity and Conservation.
12(1): 189-196

Graduate Students/Degrees:
Two M.Phil Scholars and one PhD scholar has completed their research in this project.
The help of ALP/PARC is acknowledged in their thesis. In addition, the findings of the
present research on medicinal plants were presented in international conferences in Arid
Agriculture University Rawalpindi and GC University Faisalabad.
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5.3.2: Use of Biotechnological Approaches for Remediation of Heavy Metal Polluted
Soils of Southern Areas of Khyber Pakhtunkhwa
Dr. Muhammad Daud Khan
Name of PI/Institute:
Postal Address:

Department of Biotechnology & Genetic Engineering Kohat
University of Science and Technology,Kohat
Telephone 03339365418
Fax: 92922554556
Email: mkdaud@yahoo.com

Duration:

15-12-2016 to 14-12-2019

Financial Status:

Total Cost: Rs.5.8516million
Funds Released: Rs.4.2488million
Funds Utilized: Rs. 4.1914million

Objectives:
1. To figure out heavy metal pollutant sources in southern areas (particularly
Kohat, Karak, Bannu and Lakki Marwat ) of Khyber Pakhtunkhwa.
2. To find out heavy metal-induced changes in human blood and their possible
relationship with food chain.
3. To devise bio-based cost-effective proper management strategies
4. To extend lab-based results to field and to make equal involvement of both
genders.
Achievements:
Soils and irrigation-wastewater of southern districts (Kohat, Karak, Bannu and Lakki
Marwat) of khyber Pakhtunkhwa are highly contaminated with heavy metals like lead
(Pb), cadmium (Cd), chromium (Cr) and nickel (Ni). The toxicity assessment of heavy
metals in polluted soil was analyzed using maize, earthworm, milk and meat samples of
cattle’s, human blood at biochemical and molecular level revealed that these metals
have a significant influence on the biochemistry of the said organisms. The oxidative
stress markers and antioxidant enzymes can be used as biomarkers in monitoring hazards
of heavy metals in living organisms. The metals study realized that concentration of
Chromium (Cr), Lead (Pb) and Nickle (Ni) were found higher among the analyzed heavy
metals in soil and water samples of the target areas. The biochemical and molecular
study of maize revealed that the metals present in the soil have a negative impact on the
plant life processes. The metals Cd,Cr,Cu and pb detected in cattle’s blood and compared
to the permissible limit for heavy metals reveals that cattle feeding in the study areas are
not safe for human consumption. Therefore, routine monitoring of heavy metals is
necessary for our health. As well as we should educate people about heavy metals
pollution i.e a serious health problem to animals and human health. The heavy metals in
milk and meat samples were about the permissible limit of WHO/FAO while lead level are
found high as compare to other heavy metals. The health risk assessment revealed that
HRI<1 in some samples of milk while HRI> in all samples of meat except for Cu, which
showed that people of the study area are at risk. Heavy metals remediation management
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study explores the phytoaccumulation capacity of various Brassica species grown in
contaminated soil. Brassica juncea and brassica napus were found higher accumulator for
the uptake of lead and nickel with maximum translocation and bio-concentration factor.
Biochemical analysis revealed that both species can tolerate the heavy stress as
compared to other species of Brassica analyzed i.e. Brassica rape and Brassica
compestrist. The screened hyper accumulator Brassica species were grown in
contaminated fields of districts Lakki Marwat and Kohat to obtain field level application.
We isolated and screened out cadmium (Cd) and chromium (Cr) resistant endophytic
bacteria with plant growth promotion features and have bioremediation potential of the
heavy metals. The histopathological study of earthworm and microbial-metagenome
study explored the toxic impact of metals remediate in polluted soil to maintain the soil
fertility. The irrigation-wastewater is highly polluted and contains pathogenic bacteria
which can caused a serious health threat to the famers as well animals. A brochure has
been distributed, written in both English and Urdu language to aware the general public
from expected benefits of conducted research activities.
Publications:


Exploring geochemical assessment and spatial distribution of heavy metals in soils
of Southern KP, Pakistan: Employing multivariate analysis, International Journal of
environmental Analytica Chemistry, DOI: 10.1080/03067319.2020.1804894.



Assessment of heavy metals and associated oxidative stress in blood of
occupational exposed workers from Bannu and karak districts, Pakistan
(submitted to Bulletin of Environmental Contamination and Toxicology).

Graduate Students/Degrees:
Three PhD’s and fourteen M.Phil degrees were completed under this project.
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Spatial distribution mapping of
heavy metals in the collected
wastewater samples

Hyperaccumulator Brassica species
(Brassica juncea)

Community-based awareness workshop with PARC official
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5.3.3: Improving Plant-Microbe Interactions through Biochar Application for ustainable
Cropping System in Degraded soil
Name of PI/Institute:

Prof. Dr.Zahir Shah

Postal Address:

Department of Soil & Environmental Sciences The University of
Agriculture, Peshawar
Telephone: 091-9221279
Fax: 091-9221262
Email: zahirshah@aup.edu.pk

Duration:

01-07-2016 to 31-12-2019

Financial Status:

Total Cost: Rs.3.673million
Funds Released: Rs.3.256million
Funds Utilized: Rs. 3.094million

Objectives:
The overall objective was to improve our understanding of how biochar influences
beneficial soil microorganisms under a farm-scale scenario for sustainable crop
production in a low fertile soil.
Specific Project Objective
1
Study the effects of field application of biochar on arbuscular mycorrhizal
fungi (AMF) root colonization in soil low in organic fertility.
2

Assess the effect of biochar application on symbiotic biological N 2 fixation in
legumes in cereal-legume and legume-legume cropping systems.

3

Evaluate the effect of biochar amendments on improving soil quality in terms
of soil microbial attributes including microbial biomass-C & -N, soil respiration
and nutrient availability.

4

Evaluate the effect of biochar on increasing crop production, and to generate
data that can meaningfully inform agronomic management decisions and
climate change mitigation strategies.

Achievements:
Based on our two years data generated during this project, it was observed that biochar
application caused significant improvement in plant-microbe interactions, crop yields and
soil quality.
It increased AM fungal colonization of roots in wheat by 57-80% and maize by 107-200. It
increased grain yield of wheat by 8-11% maize by 10-27% chickpea by 19-39% and
mungbean by 12-21%. Dry plant biomass of each crop also increased in similar manner
with biochar application.
Biochar application caused 11-17% increase in nodulation and 49-79% increase in N2
fixation in chickpea crop, similarly, it increased nodulation by 12-18% and N2 fixation by
20-97% in mungbean crop.
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Biochar application caused 26-54% increase in microbial biomass C,30-70% increase in
microbial biomass N and 32-63% increase in microbial activity in soil after harvest of
winter crop. Similarly biochar application caused 12-43% increase in microbial biomass C,
12-40% increase in microbial biomass N and 44-110% increase in microbial activity in soil
after harvest of summer crops.
Biochar application also improved important physical and chemical properties of soil. It
reduced soil bulk density by 9% increased saturation percentage by 16%, doil P by 52%,
soil K by 32%, soil N by 133% and soil organic matter by 47%.
The involvement of legume (s) in the cropping system also substantially improved crop
yields and soil quality. Incorporation of chickpea in crop rotations, on average, improved
grain yield of maize by 32% and mung yield by 26%. Similarly mungbean cropping
increased grain yield of wheat by 11% and chickpea by 6%. Almost similar or even more
increases occurred in dry matter yield of crops with the involvement of legume in crop
rotation.
The application of recommended doses of mineral fertilizers also caused significant
increases in crop yields and soil properties compare with ½ of mineral fertilizer
treatments suggesting deficiency of all major nutrients in the soil.
It was observed that biochar was more effective under reduced fertilized cereal-cereal
crop rotations compared with well fertilized cereal-legume and legume-legume cropping
systems.
Publications:
Two papers have been published so far in HEC recognized journal:
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5.3.4: Pilot Scale Treatment of Textile Effluent Using Integrated Treatment Technology
And its Potential Reuse For Irrigation Purpose
Name of PI/Institute:

Amer J. Hashmat, Senior Scientist

Postal Address:

Soil & Environmental Biotechnology Division SEBD, National
Institute for Biotechnology and Genetic Engineering (NIBGE),
Jhang Road Faisalabad.
Telephone: 0300-6680996
Email: aamirhashmat@gmail.com

Duration:

01-01-2017 to 31-12-2019

Financial Status:

Total Cost: Rs.3.66million
Funds Released: Rs.2.48million
Funds Utilized: Rs. 2.48million

Objectives:


Collection of textile effluent samples and monitoring/analysis of various samples
collected from the industries and main drains for NEQS parameters.



Determination of effluent degradation potential of the wetlands.



Evaluation of Floating Treatment Wetlands (FTWs) and Up-flow Anaerobic Sludge
Blanket (UASB) at small scale for the remediation of contaminants in textile
effluent.



Designing; fabrication; evaluation and monitoring of integrated treatment process.
The Floating Treatment Wetlands (FTWs) with biological treatment systems; upflow
anaerobic sludge blanket (UASB) at lab-scale and at pilot-scale (4000L).



Analysis of Integrated Treated Water (FTW+UASB) for irrigation purpose. The plant
growth parameter and heavy metal analysis of the vegetables after irrigation with
ground water (Control), Integrated-treated textile effluent and untreated textile
effluent.



Application of Integrated technology and transfer of technology to end
user/Industry.

Achievements:
The comparative analysis of the plant growth was recorded at day 45 and day 65. The
parameters of interest in this study were leave numbers, root and shoot length, plant
biomass (fresh & dry weight). It was observed that less leaves were produced by
irrigating them with INTG-treated and untreated water respectively. A similar declining
trend of the root shoot length, plant biomass fresh and dry weight in case of treated and
untreated textile effluent was recorded.
Furthermore, a huge negative effect of irrigation with untreated textile effluent was
observed in Brassica rapa, (47% and 53%); Brassica campestris (34% and 49%), Lactuca
sativa (48% and 57%) and Raphanus sativus (52% and 64%) on fresh and dry biomass of
the plants respectively.
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1. The overall INTG-treatment system promoted an increase in DO up to 68% and,
concomitantly, a substantial decrease in COD (77%), BOD (63%), TDS (56%), color
(84%), pH (21%), Ec(82%), Na+(48%), K+ (42%) and heavy metals [Cr (61%), Cd
(35%), Ni (67%),] was recorded.
2. The highest removal in pollutant parameters was observed through integrated
treatment technology (UASB-treated textile effluent was further treated with
FTWs (vegetated with wetland plants) and augmented with selected seven
bacterial strains. This combine technology proved successful at lab-scale as well
as plot-scale application.
3. INTG-treatment process fails to remove heavy metals to the safe discharge limits.
There is still need to further treat the effluent for reducing the heavy metal in
NEQS limits.
4. A sequential negative effect of toxicants was observed in vegetable seed
germination potential (reduces to 50-60%) when sown in untreated textile
effluent.
5. The vegetables (B. rapa, B. campestris, L. sativa, and R.sativus) are growth
sensitive if irrigated with untreated textile effluent.
6. Installed successfully 10,000L WW T facility
7. Confidence of the textile industry is gained for installing wetland system
8. Foreign delegation visited the site & appreciated the technology
9. Technology transferred and installed at client industry

Settling pond at
Interloop

Vegetables
irrigated with
treated effluent
at NIBGE

Collection &
Preservation of
textile effluent

UASB
treatment
system

FTWs system at
Interloop

UASB
Reactor
installed at
NIBGE

Mesocosm scale
floating treatment
wetlands
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5.3.5: DNA-Based Biodiversity Inventories of Juniper Forest Ecosystem in Ziarat; Quetta
and Kalat Districts
Name of PI/Institute:

Prof. Nazeer Ahmed

Postal Address:

Soil & Environmental Biotechnology Division SEBD, National
Institute for Biotechnology and Genetic Engineering (NIBGE),
Jhang Road Faisalabad.
Telephone: 0333-7800557
Email:nazirdurrani@yahoo.com

Duration:

01-01-2017 to 31-12-2019

Financial Status:

Total Cost: Rs. 3.66 million
Funds Released: Rs. 2.48 million
Funds Utilized: Rs. 2.48million

Objectives:
The overall goal of the project is to contribute towards biodiversity conservation and
drug development. Reliable identification and documentation of plants of juniper
ecosystems will serve as solid foundation for mentioned overall goals.
Specific Project Objectives:






Reliable and authentic identification/documentation of Junipur and associated
plant flora in three different tract of Ziarat, Quetta and Kalat district utilizing DNA
barcoding complemented by taxonomic studies.
Comparison of molecular data pertaining to flora of Ziarat, Quetta and Kalat
district both in spatial and temporal contexts.
Evolutionary studies based on molecular phylogenetic analysis.
Arranging field days and seminar to create awareness for biodiversity
conversation.

Achievements:
Generated 229 DNA barcodes for 144 plant species of Juniper ecosystems of Balochistan.
The data can be visualized at Barcode of Life Data system (BOLD)
http://barcodinglife.org/index.php/
In recognition of the work under the project, the PI has been appointed as member of
the Scientific Steering Committee of the International Barcode of Life (iBOL) consortium
and country focal point of Pakistan Barcode of Life (PakBOL). https://ibol.org/about/ibolconsortium/science-committee/
The work carried out in the project was presented in the 8 th International Barcode of
Life Conference, at Trondheim, Norway (July 16-20, 2019). http://dnabarcodes2019.org/
The abstract was published the renowned journal Genome and can be found at
https://www.nrcresearchpress.com/doi/pdf/10.1139/gen-2019-0083
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As a spinoff of the project, MOU has been signed between BUITEMS and Center for
Biodiversity Genomics, Ontario, Canada.
A well-equipped DNA Barcoding laboratory has been established/strengthened at
Balochistan University of IT, Engineering and Management Sciences (BUITEMS) under the
project.
Both conventional and digital herbaria have been maintained for the barcoded species.
Publications:
One PhD and three MS studentshave completed their thesis under the project.
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SECTION-6

AGRICULTURAL ENGINEERING
SECTOR
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6. AGRICULTURAL ENGINEERING SECTOR
Two projects were completed under ALP of Agricultural Engineering Sector during 201920, out of which one project was completed in Punjab and one in other federal. One new
projects has been started in the reported period while10 projects are on-going with total
cost of Rs. 11.7545 million of this sector.Only one project was presented in the meeting
ofTechnical Advisory Committee (TAC) of Agricultural Engineering sector, TAC
recommended this projects for further approval from Board of Directors (BOD). BOD
approved this project of Agricultural Engineering Sector for funding under ALP.
6.07

On-Going Projects

The progress of ongoing projects was monitored during the reporting period on the basis
of technical and financial reports through technical and Finance Division of PARC. Region
wise detail of on-going projects is given below in table.
Table: Region wise Agricultural EngineeringSector projects and approved cost of ongoing projects (2019-20)
Region/Sector
Federal (PARC/NARC)
PARC (Outstation)
Other Federal
Punjab
Total
6.08

No. of Projects
05
01
02
02
10

Total cost (million Rs.)
6.296
1.137
2.1345
2.187
11.7545

Achievements of completed Projects

Under ALP, one project was completed of Agricultural Engineering Sector during 201920at NARC, Islamabad. The completed project had contributed in development and
adaptation of processingtechnologies for vegetables drying and value addition,
development of solar powered temperature and relative humidity monitoring for silo bin.
The salient achievements/progress of completed projects of Agricultural
EngineeringSector are given below.
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6.3.1: Vegetables Drying and Value Addition – A Way Forward to Establish Rural
Entrepreneurship in South Punjab
Name of PI/Institute:

Dr. Saeed Akhtar

Postal Address:

Institute of Food Science & Nutrition, Faculty of Agricultural
Sciences & Technology, Bahauddin Zakariya University, Multan.
Telephone: 0333-6106099
E-mail:saeedbzu@yahoo.com

Duration:

01-07-2018 to 30-06-2020

Financial Status:

Total Cost: Rs.2.8071 million
Funds Released: Rs.2.2435 million
Funds Utilized: Rs. 2.1935 million

Overall Objectives:


To add value to the food crops with brief shelf stability and to bring the
underutilized, surplus and non-saleable goods back in food circle



To alleviate the risks of household’s food insecurity by developing skills for
conservation and optimal utilization of available food resources



To set trends for the development of short and medium entrepreneurship in
vegetables drying and dehydration in South Punjab



To explore opportunities to utilize vegetables flour as food and as fortifying /
supplementing ingredient in improving nutritional status of malnourished
population

Specific objective:
a) To generate employment opportunities for rural youth through microscale food
processing enterprise development.
b) To design cost effective vegetables flour based recipes to address micronutrient
malnutrition i.e. hidden hunger.
c) To facilitate small farmers / growers by providing low cost vegetables drying /
dehydration facilities.
d) To develop farm to fork production – marketing chain of value added dried
vegetables and products by bridging gaps between primary processors, producers
and consumers.
e) To generate skilled human resource at postgraduate level who could serve as
master trainer to strengthen the primary cause of project i.e. rural
entrepreneurship development
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Achievements:
Developed and published of 02 training manuals in national language on vegetables
dehydration as profitable business, and application of fruits & vegetables to ensure
mother and young child nutrition
Three hundred and seven progressive farmers and non-farmers from four districts of
South Punjab have been given trainings on vegetables dehydration as a microbusiness
opportunity
Four hundred and forty mothers& caregivers have been given hands ‘on training in four
districts of South Punjab. Training manuals in Urduwere delivered to all participants for
practicing healthier nutrition at HHs level.
A range of dehydrated products were developed including dehydrated vegetables
powder premixes and powder supplemented chapattis, dehydrated plantain based
extruded pops, banana fruit leather, dehydrated mango slice, dehydrated bitter gourd,
dehydrated okra and instant meat curry powder. Product development process
optimization was performed for each product. Since a majority of the recipes developed
are a part of M.Phil / doctoral thesis, product optimization data obtained from this study
would be available as student thesis.
Detoxification of leafy green vegetables and tubers was performed to reduce intrinsic
toxicants burden in range between 50 – 90%. Bioavailability and safety assessment of
vegetables powder was performed in laboratory animal models to ensure product safety,
and to improve micronutrients status.
Natural food fortificants i.e., dehydrated leafy green vegetables supplementation for
21days in animal models was found to increase serum iron concentration of lab animals
by 28%, serum zinc concentration by 16%, serum calcium concentration by 6% and bone
calcium concentration by 14%.
Graduate Degrees:
Two Ph.D scholars worked in the project and are expected to complete their degree in
spring 2021 under this project.
Four MS scholars in Food Science & Technology have completed their degrees in Fruits
and Vegetables value addition project.
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6.3.2: Solar Powered Temperature & Relative Humidity Monitoring for Multipurpose
Silo Bin
Name of PI/Institute:

Dr. Shahzad Younis, NUST

Postal Address:

Assistant Professor, School of Electrical Engineering &
Computer Sciences (SEECS), National University of Science &
Technology (NUST), Islamabad
Telephone: 0333-5436531
E-mail: 79uhammad.shahzad@seecs.edu.pk

Duration:

01-07-2016 to 30-06-2020

Financial Status:

Total Cost: Rs.7.207 million
Funds Released: Rs.7.207 million
Funds Utilized: Rs. 7.000 million

Objectives:
•
•

To develop hardware and software modules of the monitoring system.
To evaluate at farm mill level and to undertake the cost analysis of this technology.

•

To demonstrate this technology among the seed companies, millers and other
stakeholders for wider acceptability

Achievements:
•

The silo system has been tested with sensors and data acquisition on cloud and is
successfully deployed in field.

•

With various iterations of paddy filling again and again the system has been
checked for its drying capability by making the heater and aeration system ON
and OFF intelligently to conserve both power and avoid paddy spoilage due to
higher temperature, condensation and pests.

•

Heated aeration system has been developed with the addition of exhaust blower
to the paddy for drying purpose especially,

•

Hardware control circuitry has been developed for individual control with
cloud/sms commands from remote end

•

Both the storage and drying modes has been incorporated.

•

An application platform for data server and control has been developed through
which all the coming data from sensor nodes can be seen and upon which the
system itself takes control of the hardware components like when to switch on
the blowers, valves and heater.

Publication:
•

A Research Publication has been done

•

Multiple BE/MS thesis has been supervised around this project

•

2 patents have been submitted with Pakistan Patent office (PPO).
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Automated Silo Model
Prototype
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7. SOCIAL SCIENCES SECTOR
Four new projects have been started of this sector under ALP during 2019-20 and 04
projects are on-going with total cost of Rs.5.675 million of this sector. Seven projects
were presented in two meetings of Technical Advisory Committee (TAC) of Social
Sciences sector, out of which 04 projects were recommended by TAC for further approval
from Board of Directors (BOD). Two meetings of BOD were held in 2019-20, in which
eight projects were presented for approval and BOD approved the six projects of Social
Sciences sector for funding under ALP.
7.1

On-Going Projects

The progress of ongoing projects was monitored during the reporting period on the basis
of technical and financial reports through technical and Finance Division of PARC. Region
wise detail of on-going projects is given below in table.
Table: Region wise Social Sciences sector projects and approved cost of on-going
Projects (2019-20)
Region/Sector
Federal PARC/NARC
PARC (Outstation)
Punjab
Total

No. of Projects
02
01
01
04

Total cost (million Rs.)
3.84
1.495
0.34
5.675
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Manpower of ALP Secretariat
All manpower of ALP secreratiat is being provided by PARC main budget.
Sr.#

Name

Designation

1.

Dr. Muhammad Munir Ahmad

Executive Director (ALP)

2.

Mr. Muhammad Asif

PSO/Director (CG-ALP)

3.

Mr. Tahir Zahoor Chohan

Principal Scientific Officer

4.

Mrs. Naheed Zahra

Senior Scientific Officer

5.

Mrs. Ya.Sakina

Scientific Officer

6.

Mr. Mushahid Raza

Assistant Director

7.

Mr. Muhammad Javaid Bhatti

Superintendent

8.

Mr. Mudassar Hussain Satti

Office Assistant

9.

Mr. Safeer Ahmed Sabri

Assistant Private Secretary

10.

Mr. Aamash Haqqani

Senior Scientific Assistant
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