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Many thanks to Dr. Kauser A. Malik for taking the lead in preparing and producing this 
publication. It is also gratifying to highlight the role that the School of Life Sciences at Forman 
Christian College (A Chartered University) is playing in the important area of Food Security, 
both undertaking research while also spreading information about that research more widely. 
 
 
The dissemination of data related to Agricultural Biotechnology should help 
government officials in their ongoing efforts to shape programs and policies that 
use this important technology to the maximum extent possible.   In addition, this 
publication promotes information-sharing as well as cooperation among various 
research groups working together in the area of Food Security to benefit Pakistan. 
 
 
On a personal note, I well remember my earlier work in Pakistan in this area, first as 
a junior officer at the USAID Mission in Islamabad (1985-1989) and later as USAID 
Mission Director (2006-2007). On both occasions, we welcomed and appreciated the 
opportunity to partner with academic and other institutions in Pakistan,  both in the 
public and private sector. It is gratifying now to see the progress that has been made, 
including in the all-important area of Biotechnology. It is also gratifying to note support 
from the US Department of Agriculture (USDA) in moving this initiative forward. 
 
 
Finally, I am happy to affirm that FCC is committed to extending  the impact of its contributions 
to Pakistan beyond the research laboratory and beyond the four walls of the university. In 
particular, the applied nature of this research work aims to improve the socio-economic 
conditions of Pakistan while also promoting sustainable development.

Jonathan S. Addleton 
Rector 
Forman Christian College 
(A Chartered University), Lahore

Message from the Rector



This booklet has been a result of a National Dialogue on Agricultural Biotechnology and Capacity 
Building of the Regulators held at COMSTECH, Islamabad, December 11-12, 2019. The main objective 
of this dialogue was to review the status of agricultural biotechnology research in the country. Pakistan 
has been investing actively on development of biotechnology especially agricultural biotechnology. 
However, due to lack of compliance to already enacted regulatory procedure the utilization of this 
technology has been relatively slow. In addition, there exists a confusion regarding the adoption of 
GMO technology among the policy makers and regulators. In order to resolve these issues this National 
Dialogue on Ag-Biotechnology was organized to focus on Food Security and Capacity Building of Bio-
safety Regulators. With this perspective nearly 100 active researchers from all over the country were 
invited to share their researches and experiences. The meeting comprised of all the stakeholders of 
Ag-biotech, most importantly the academia and researchers who are working in this area and are 
being supported through the government funding.

In order to further elucidate the contribution of biotechnology to agriculture of Pakistan, we have 
documented in this booklet all the currently funded research projects by our national funding 
agencies namely HEC (NRPU), PSF (NSLP), PARC (ALP) and Punjab Agricultural Research Board 
(PARB). This will also enable the scientific community to know about each other’s work. In addition, 
a list of all the biotech institutes/departments along with their addresses has been listed. A detailed 
description of some key institutes has been provided along with the list of transgenic crops and their 
status regarding commercialization. In addition, description of some of the upcoming Agri-biotech 
companies has also been provided.  

It is highlighted that nearly all the crops are being studied for improving their productivity, quality 
and nutritious status using modern genetic engineering technologies. Majority of these crops except 
cotton, are food crops. Such studies are also being internationally undertaken. Increasing number of 
countries are adopting GM crops in their food system. Somehow there exist an anomaly as regards 
GM food. Our regulators claim that Pakistan is a GM food free country. There is an urgent need to 
revisit our Biosafety Guidelines which do not impose any such restriction. These issues were discussed 
at length during this Dialogue. It was amply demonstrated that after so much investment by the 
government in this technology, its utilization must be ensured especially by creating an efficient 
regulatory system. Achieving such objectives is not a onetime step but a continuous effort which we 
intend to do. A report on the Dialogue is included in this booklet.

EXECUTIVE SUMMARY
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INTRODUCTION

Chapter

Biotechnology has been defined as “the application of scientific and engineering principles to the 
processing of materials by biological agents to provide goods and services.” It has been used for many 
centuries in agriculture and manufacturing to produce food, chemicals, beverages and many other 

products that have been of benefit in many areas including nutrition and health care. 
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Over the last few decades, several fundamental discoveries in life sciences have given rise to modern 
biotechnology which is now one of the fastest-growing areas of science; and this century has rightly 
been termed as ‘Century of Biology’, hoping that such advances in life sciences will yield changes 
more momentous than those of electricity and computers.
The Government of Pakistan, back in the early 80s had shown the realization about the importance 
of this technology by announcing its candidature for hosting the International Centre for Genetic 
Engineering and Biotechnology (ICGEB), proposed by UNIDO. Though Pakistan was not successful 
in getting to host this international center, it decided in 1987 to establish two important national 
centers namely National Center of Excellence in Molecular Biology (NCEMB) at Punjab University, 
Lahore and National Institute for Biotechnology and Genetic Engineering (NIBGE), Faisalabad under 
the auspices of Pakistan Atomic Energy Commission (PAEC). These two institutes have been the 
pioneers in introducing modern biotechnology in the country. 

With the opening up of the country’s economy and liberalization, the Pakistan Government has 
taken many steps to reorient it, and to move towards a knowledge-based economy. Biotechnology 
has thus been included in the six priority areas of the Science & Technology Policy of the country. In 
order to further develop this technology, a National Commission on Biotechnology in the Ministry 
of Science & Technology (MOST) was established with the objective of advising the Government 
and to help monitor new developments in the field of Biotechnology at national and international 
levels. A National Policy and Action Plan was developed which was part of the Mid Term Development 
Framework (2005-2010) of the Planning Commission of Pakistan. In accordance with that Action Plan, 
more than Rs. 5.0 billion (ca. USD 40 Million) have been spent over the last decade for developing the 
infrastructure and capacity building for undertaking R&D in Biotechnology especially in Agriculture 
At present, there are nearly 500 scientists conducting Biotechnology research at 30 universities and 
R&D organizations of the country.

Pakistan being an agricultural country, a major focus has therefore been on this sector. Agricultural 
Biotechnology came in the fore during the cotton leaf curl virus disease (CLCV) in the early 1990s when 
this disease played havoc with the cotton crop. This was the time when agricultural biotechnology 
was looked at seriously. Simultaneously, crops with the introduction of toxin proteins from Bacillus 
thuriengensis (Bt) imparting resistance against several pests were commercially available in the 
international market.

INTRODUCTION
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For us in Pakistan, Cotton is the most important cash crop supporting our textile industry. This crop 
demands dozens of insecticide sprays in order to save the crop from pests. Introduction of Bt-cotton 
which can do away with half the sprays of insecticide was most attractive as it resulted in savings to 
the farmers. Initially, the introduction of Bt-Cotton was based on introgression of a Monsanto event 
MON531 which was not under patent in Pakistan. This also created a crisis because the Bt-Cotton 
available had relatively low and variable protein expression. In order to overcome such issues, 
several public sector institutions and some private seed industries have developed indigenous Bt-
Cotton. It is because of this fact that nearly 80% of the cotton cultivated area is under Bt-Cotton of 
some sort. 

The other pending problem with cotton, as mentioned above, has been CLCV disease. Though 
enough progress has been made as to the characterization of the causative virus, the development 
of CLCV resistant variety has still not been accomplished. It is mainly due to frequent mutations in 
the causative virus. However various approaches are being adopted by scientists at NIBGE, NCEMB, 
and ASAB of NUST, Islamabad. It is hoped by consistent funding and focussed research, this problem 
will be resolved.

In addition to cotton, research is being carried out on all the important economic crops by different 
universities and institutions. As mentioned above, it all became possible due to the availability of 
infrastructure for doing biotech research, liberally supported by the Government through HEC, 
NSLP of PSF, ALP of PARC, and PARB of Punjab. 

The main purpose of this booklet is to document agricultural biotechnology especially genetic 
engineering related researches being carried out in the country and to highlight bottlenecks in 
the way of commercialization of Agri-biotech products. The Biosafety Guidelines and Rules were 
enacted in 2005 after a long struggle of about 10 years. The absence of these Guidelines has been 
an obstacle in the commercialization and for attracting the investment by the private and multi-
national companies (MNCs). These Guidelines were eventually approved in 2005 and were made 
part of the Environmental Protection Act. Presently, therefore, these Guidelines are housed in the 
Ministry of Climate Change (MoCC), former Ministry of Environment. The MoCC presently lacks 
manpower and capacity to implement the Guidelines. Moreover, they are easily swayed by the anti-
GM lobby which is most of the time based on non-scientific observations and hearsay. This tendency 
is most harmful to the development of agricultural biotechnology in the county. Furthermore, it is 
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high time that the entire Guidelines and Rules be reviewed considering the latest technical information. 

Another area of Agricultural Biotechnology which does not come under GM technology is the development 
of Biofertilizers for economic crops. Traditionally, the biofertilizers developed were for only legumes based on 
symbiotic biological nitrogen fixation mediated by Rhizobium spp. Recent researches on the microbiology 
of plant rhizosphere have led to a new family of biofertilizers which are based on plant growth-promoting 
rhizobacteria, commonly known as PGPR. The first commercial biofertilizer was developed by NIBGE in 
around 1995 under the trade name of BioPower which is still in the market. Following that a plethora of 
agribusiness companies ventured into making commercial biofertilizers based on bacterial strains provided 
by different University laboratories. Much later around 2012, proper guidelines to ensure the quality of these 
biofertilizers were developed by the Soil Fertility section of the Punjab Agriculture Department. As a result, 
more than 100 small companies have emerged involved in selling bio-based fertilizers.

This booklet documents all the ongoing research projects being funded by major funding agencies of the 
country. In addition, brief description of ongoing researches at some of the major institutions has been 
presented. The main objective is to enable the researchers working in agricultural biotechnology to know 
the work which their colleagues in other institutions are doing.

INTRODUCTION





List of Institutes/Departments
Working on Agricultural Biotechnology

Since the first establishment of two biotechnology Institutes namely CEMB and NIBGE in 1987, 
we have seen a consistent increase in Biotech Institutes and Biotech departments in virtually all 
universities. This has been due to liberal support by the Government during the last two deacdes.

List of these institutes is being provided to have an idea of the extent of infrastructure and expertise 
developed in this area.

1.1





Status of Agricultural Biotechnology in Pakistan 17

INTRODUCTION

Agricultural Biotechnology Institute (ABI)

Agricultural Biotechnology Research Institute (ABRI)

Atta-ur-Rehman School of Applied Biosciences (ASAB)

Biotechnology and Food Research Center

Center of Biotechnology and Microbiology 

Center of Excellence in Vaccinology & Biotechnology 

Center of Molecular Genetics

Centre for Applied Molecular Biology (CAMB)

Centre of Agricultural Biochemistry and Biotechnology (CABB)

Cytogenetics Section

Deparment of Biosciences 

Department of Biochemistry and Biotechnology

Department of Biochemistry and Biotechnology 

Department of Biochemistry and Molecular Biology

Department of Bioinformatics and Biotechnology  

Department of Biological Sciences 

Department of Biosciences 

Department of Biotechnology 

Department of Biotechnology 

Department of Biotechnology 

Department of Biotechnology 

Department of Biotechnology 

Department of Biotechnology 

Department of Biotechnology 

Department of Biotechnology 

Department of Biotechnology 

Department of Biotechnology 

Department of Biotechnology 

Department of Botany 

Department of Microbiology 

 

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

National Agricultural Research Center (NARC)

Ayub Agricultural Research Institute (AARI)

(NUST)

(PCSIR) Laboratories 

University of Peshawar

University of Balochistan 

University of Karachi 

University of the Punjab

University of Agriculture

Central Cotton Research Institute (CCRI)

COMSATS

Islamia University 

PMAS-Arid Agriculture University 

University of Gujrat

Government College University (GCU)

Quaid-i-Azam University 

(SZABIST)

Quaid-i-Azam University 

University of Karachi 

COMSATS

Sardar Bahadur Khan Women University 

University of Azad Jammu and Kashmir 

(BUITEMS) 

Hazara University 

University of Wah 

International Islamic University (IIUI)

Abdul Wali Khan University Mardan 

University of Malakand 

Government College University (GCU)

University of Karachi 

Islamabad 

Faisalabad

Islamabad 

Lahore

Peshawar

Quetta

Karachi

Lahore

Faisalabad

Multan

Islamabad 

Bahawalpur

Rawalpindi

Gujrat

Faisalabad

Islamabad 

Karachi

Islamabad 

Karachi

Abbottabad

Quetta

Muza�arabad

Quetta

Mansehra

Wah Cantt

Islamabad 

Mardan

Chakdara

Lahore

Karachi 

051-9255012

041-9201671-72

051-111-11-6878

042-9230704

091-9216485

 

021-4966045

042-5293141-46

041-9201087

061-9200340

051-9247000

 

051-9219809

053-3643112

041-9200886

051-9064307

021-111-922-478

051-9064307

021-9261300-06 ext:2474

0992-3835916

081-9213303

(058229) 60466

081-111-717-111

0997-414041

051-9157000

051-9257988

0937-9230640

0945-9250502

042-111-000-010 ext: 257

021-9261300-06 ext: 2248

No. In�itute/Department Organization/University City Phone

List of Institutes/Departments Working on Agricultural Biotechnology

Table 1: Institutes/Departments Working on Agricultural Biotechnology
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Institutes/Departments Working on Agricultural Biotechnology

Department of Microbiology and Molecular Genetics

Department of Plant Breeding and Molecular Genetics

Department of Plant Breeding and Molecular Genetics

Department of Plant Breeding and Molecular Genetics

Dr. A. Q. Khan Institute of Biotechnology and Genetic Engineering

Insdustrial Biotechnology Institute (IBT)

Institute of Agricultural Sciences (IAS)

Institute of Biochemistry and Biotechnology (IBB)

Institute of Biochemistry and Biotechnology (IBBT)

Institute of Biological Sciences 

Institute of Biotechnology and Genetic Engineering (IBGE)

Institute of Biotechnology and Genetic Engineering (IBGE)

Institute of Molecular Biology & Biotechnology 

Institute of Plant Breeding and Biotechnology 

International Center for Chemical and Biological Sciences (ICCBS)

National Center for Proteomics 

National Centre for Excellence in Molecular Biology (NCEMB) 

National Institute for Biotechnology and Genetic Engineering (NIBGE)

National Institute of Genomics and Advanced Biotechnology (NIGAB)

Nuclear Institute for Agriculture and Biology (NIAB)

Punjab Agriculture Biotechnology Institute

School of Biological Sciences (SBS)

KAM - School of Life Sciences (SLS)

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

University of the Punjab

University of Poonch 

Sindh Agriculture University 

University of Agriculture

University of Karachi 

Government College University (GCU)

University of the Punjab

University of the Punjab

University of Veterinary & Animal Sciences

Sarhad University of Science and Information Technology 

University of Sindh 

KPK Agricultural University

Bahauddin Zakariya University

(MNSUAM)

University of Karachi 

University of Karachi 

University of the Punjab

Pakistan Atomic Energy Commission (PAEC)

National Agricultural Research Center (NARC)

Pakistan Atomic Energy Commission (PAEC)

Ayub Agricultural Research Institute (AARI)

University of the Punjab

Forman Christian College University (FCCU)

Lahore 

Rawalakot

Tando Jam 

Faisalabad

Karachi 

Lahore 

Lahore

Lahore

Lahore

Peshawar

Jamshoro

Peshawar

Multan

Multan

Karachi 

Karachi 

Lahore

Faisalabad

Islamabad 

Faisalabad

Faisalabad

Lahore 

Lahore 

042-9231248

05824-960007

022-2765870

041-9200161

021-4823889

042-9211634

042-2365417

042-9230355

042-99211374

091-5230931

022-9239024

091-9216572-79

061-9210071

061-9201680

021-4824901-2

021-9261300-06    ext: 2413

042-5293141-47

041-2651475

051-9255680

041-2654210

041-2550715

042-9230970

042-99231581-88 ext:526

No. In�itute/Department Organization/University City Phone

List of Institutes/Departments Working on Agricultural Biotechnology

Table 1: Institutes/Departments Working on Agricultural Biotechnology



Agricultural Linkages Program (ALP)
of Pakistan Agricultural Research Council

The Government of Pakistan and the Government of the USA made an agreement in 1999 to 
collaborate in agricultural research. The covenant of the Agreement provides that the local currency 

generated through the sale proceeds of the wheat will be used by Pakistan Agricultural Research 
Council (PARC) to establish the ALP for promoting research cooperation between Pakistan and the 

USA in the areas of agricultural sciences. The Government of Pakistan allowed PARC to establish an 
Agricultural Research Endowment Fund (AREF) where all proceeds raised from the sale of US wheat 
shall be transferred. Fund received is being invested in government’s approved schemes/institutes. The 

income thus generated is being used for providing competitive research grants to scientist from all 
over Pakistan. A significant component of these grants have been supporting research in agricultural 

biotechnology.
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Agricultural Linkages Program (ALP)

ALP Ongoing Projects

1

3

5

7

9

2

4

6

8

10

8.813

4.677

6.206

8.692

9.953

5.991

9.955

7.343

7.928

5.380

No. Project Title PI Name and Initute Total  Co
(million rupees)

Optimization of Arti�cial Insemination Techniques with Cryopreserved 
Spermatozoa in Beetal Goats

Transcriptome Analysis of Milk Production Genes for Developing Libraries of 
Pakistani Bu�alos

Investigation of Potential Antifungal Peptides Derived from Indigenously 
Isolated Strains of Bacillus

Identifying Candidate gene in Di�erentially Expressed Gestation Lengths in 
Di�erent Sheep Breeds and Climatic Conditions through Transcriptome and 
Epigenetic Analysis

Development of Bioforti�ed Tomato with Precursor of Vitamin A       (CS 076)

Yield Enhancement of Wheat through Improved Grain Number and Spikelet 
Architecture using Translational Genomics and Genome Editing Approaches 
(CS 551)

Comparative Genomics of Wheat and Desiccation-Tolerant Oropetium Grass 
for Root Architecute Variations, and CRISPR-Cas9/ dCas9-Mediated Genome 
Editing of Root Growth Genes in Wheat for More Wheat to Pakistan

Development of Double Haploid System in Wheat

Characterization of Mutants Derived from EMS-Derived Gandum-1 for Rust 
and Drought Tolerance for Sustaining Wheat Yield in Pakistan (CS 049)

Molecular Identi�cation, Characterization and Development of Resistance 
Against Sugarcane White Leaf Disease (SWLD) (CS 435)

  

Dr. S. Murtaza Hassan Andrabi, Principal Scienti�c O�cer, Animal Reproduction 
and Genetics Program, Animal Sciences Institute, NARC, Islamabad

Dr. Masroor Ellahi Babar, Professor/ Dean, Faculty of Science & Technology, 
Virtual University of Pakistan, 54-Lawrance Road, Lahore

Dr. Rizwan Aslam, Assistant Professor, Institute of Microbiology, University of 
Agriculture, Faisalabad

Dr. Sohail Ahmed, Professor, Animal Biotechnology and Genetic Engineering, 
The University of Agriculture, Peshawar

Dr. Zaheer Abbas
SSO, National Institute for Genomics and Advanced Biotechnology (NIGAB), 
NARC, Islamabad

Dr. Ghulam Muhammad Ali,
Senior Director/Chief Scienti�c O�cer, National Institute for Genomics and 
Advanced Biotechnology (NIGAB), NARC, Islamabad

Dr. Muhammad Ramzan Khan,
Principal Scienti�c O�cer,
National Institute for Genomics and Advanced Biotechnology, NARC, 
Islamabad

Dr. Sabahat Noor,
Senior Scienti�c O�cer, National Institute for Genomics and Advanced 
Biotechnology (NIGAB), NARC, Islamabad

Dr. Mehboob-ur-Rahman, 
(Pride of Performance, ICAC Laureate – 2014),
Principal Scientist & Group Leader, Plant Genomics & Mol Breeding Labs, 
National Institute for Biotechnology & Genetic Engineer (NIBGE), Faisalabad

Dr. Imtiaz Ahmed Khan, Deputy Chief Scientist (DCS), Plant Breeding and 
Genetics Division, Nuclear Institute of Agriculture (NIA), Hyderabad, Sindh

Table 2: List of APL Ongoing Projects
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Dr Muhammad Sajjad Khan, Prof., Dept. of Animal Breeding & Genetics, Uni. of 
Agri., Faisalabad

Dr. Muhammad Imran, Assistant Professor, Institute of Biochemistry & 
Biotechnology, University of Veterinary and Animal Sciences, Lahore

Dr. Mohammad Saleem, Asso. Prof., Plant Breeding and Genetics, Uni. of. Agri., 
Faisalabad

Dr. Iftikhar Ahmad Khan, Prof./ Chairman, Dept. of Plant Breeding & Genetics, 
Uni. of Agri., Faisalabad

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

Dr. Zahoor Ahmed Swati, Prof., Inst. of Biotech. & Genetic Eng., NWFP Agri. Uni., 
Peshawar.

Dr. Mehboob-ur-Rehman, Sr. Scientist, Plant Biotechnology Division, NIBGE, 
Faisalabad

Dr. Shahid Mansoor, Pr. Scientist, Plant Biotechnology Division, NIBGE, Faisalabad

Mr. Sohail Hameed, PSO, Plant Microbiology Division, NIBGE, Faisalabad

Dr. Muhammad Arif, Pr. Scientist, Plant Biology Division, NIBGE, Faisalabad

Dr. Aftab Bashir,
Pr. Scientist, Plant Bio Tech. Div., NIBGE, Faisalabad.        

Mr. Mahboob Ali Sial, Pr. Scientist, NIA, Tandojam, 

Dr Anjuman Arif, Principal Scientist, Nuclear Institute for Agriculture & Biology 
(NIAB), Faisalabad

Dr. Yusuf Zafar, Head, Plant Biotechnology Div., NIBGE, Faisalabad

Dr. Mansur-ud-Din Ahmad,  Asso. Prof., Dept. of Microbiology, 
University of Vet. & Animal Sciences (UV&AS), Lahore.

ALP Completed Projects

1

3

5

7

9

2

4

6

8

10

11

12

13

14

15

1.942

2.020

5.230

1.919

4.073

2.746

2.893

15.813

4.384

3.223

1.650

3.458

4.273

1.944

3.559

No. Project Title PI Name and Initute Total  Co
(million rupees)

Improved Utilization of Beetal Goats through Open Nucleus Breeding Scheme 

Molecular Characterization and Pathogencity of Avian Adeno-Viruses Causing 
HPS 

Development of Loop Mediated Isothermal Ampli�cation based �eld test for 
the rapid detection of brucella abortus

DNA Marker for Wilt (Fusarium oxysporum) Resistant Genes in Chickpea

Molecular Characterization of Available Germplasm of Wheat in Pakistan 
(Component-II)

Enhancing Fertilizer Use E�ciency in Wheat by Using Transgenic Approach

Genetic Improvement of Brassica Oilseed by Integrative Use of Conventional 
and Molecular Biological Approaches

DNA-based Genetic Characterization of Cotton Germplasm. (Component-I)

Application of DNA Finger Printing for Drought Tolerance in Wheat

Use of RNA Interference for Genetically-Engineered Male Sterile Tomato 
Plants for Production of Hybrid Tomato

Biochemical and Molecular Approaches to Study the E�ect of Pesticide on 
Nitrogen Fixing Bacteria in Legumes

Molecular Marker Facilitated Pyramiding of Bacterial Blight Resistance Genes 
in Super Basmati Rice

Identi�cation and Evaluation of Gossypium arboreum genes for Cotton Leaf 
Curl Virus Resistance 

Evolution of Wheat Varieties for Low Water Requirements Using Conventional 
and Mutation Breeding Techniques

Improvement of Chickpea for Blight and Drought Stress Using Metabolomics 
and Genomics Assisted Breeding 

Agricultural Linkages Program (ALP)

Table 3: List of APL Completed Projects



HEC
National Research Programme for

Universities (NRPU)

NRPU is a flagship Research Programme of HEC for funding research grants on competitive merit for 
high-level and promising scientific research projects that demonstrate strategic relevance and impact 

to local industry and society. It happens to be the major funding opportunity where Agricultural 
biotechnology gets its due share.

1.3
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Dr. S. Muhammad Saqlan Naqvi Pir Mehr Ali Shah Arid Agriculture University, 
Rawalpindi

Dr. Muhammad Iqbal Islamia University, Bahawalpur

Dr. Bushra Sultana University of Agriculture, Faisalabad

Dr. Muhammad Shahid University of Agriculture, Faisalabad

Dr. Zain ul Abdin University of Agriculture, Faisalabad

Dr. Habib ur Rehman University of Veterinary and Animal Sciences, Lahore

Dr. Nafees Bacha University of Peshawar, Peshawar

Dr. Aqib Iqbal Khyber Pakhtunkhwa Agricultural University, Peshawar

Dr. Niaz Ahmad Niaz National Institute for Biotechnology and Genetic 
Engineering, Faisalabad

Dr. Hammad Hassan Abdul Wali Khan University, Mardan

Dr. Bushra Rashid University of the Punjab, Lahore

Dr. Feroza Hamid Wattoo Pir Mehr Ali Shah Arid Agriculture University, 
Rawalpindi

1

2

4

6

8

10

12

3

5

7

9

11

   4,524,330.00 

   3,819,594.00 

   2,826,967.00 

   2,120,255.00 

5,024,493.00 

   1,183,502.00 

10,550,560.00 

   4,756,362.00

   4,520,034.00 

   4,096,834.00 

   6,497,500.00 

   5,036,384.00 

No. Project Title PI Name and Initute Total  Co
(million rupees)

Establishment of tissue culture and genetic transformation protocol for local 
varieties of lentil (Lens Culinaris Medik)

Molecular breeding for biotic and abiotic stress tolerance in cotton

Development of enzyme-assisted green technology for e�ective recovery of 
plant antioxidants

Nutritional and chemical pro�ling of wild mushrooms from high altitude of 
Azad Jammu and Kahsmir for their commercial transformation

Novel non-venom, insecticidal genes and peptides derived from ectoparasitoid 
Bracon hebetor (Say) (Hymenoptera, Braconidae) for sustainable insect control 
programmes

Development and Evaluation of Catharanthus roseus as a Phytobiotic in Poultry 
production

The Development of Unicellular Protein System As Protein Replacement In 
Animal and Poultry Feed

Improving Water Use E�ciency and Stress Tolerance of Wheat by Genetic 
Transformation with C/HSP22.9 from the Wild Water Melon

Engineering Insect Resistance in Cotton Through Chloroplast Transformation 
Technology

Role of Epidermal Growth Factor Receptors (Egfr)During Langerhans-Type 
Dendritic Cell (Lc)Activation and Maturation

Identi�cation and Isolation of Wax Genes from Local Cultivars of Gossypium 
Arboreum To Breed CLCuV Tolerance / Resistance in G.Hirsutum

Nutritional Quality Assessment and Comparison of Commonly Consumed 
Rainfed Arid Cereal Varieties of Pakistan for their E�ective Marketing and 
Commercialization

National Research Programme for Universities (NRPU) 

Table 4: List of NRPU Ongoing Research Projects

NRPU Ongoing Research Projects
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Dr. Rida Batool University of the Punjab, Lahore

Dr. Sumera Yasmin National Institute for Biotechnology and Genetic Engineering, 
Faisalabad

Dr. Saddia Galani University of Karachi, Karachi

Dr. Idrees Ahmed Nasir University of the Punjab, Lahore

Dr. Jamshaid Hussain COMSATS Institute of Information Technology, Abbottabad

Dr. Tayyab Husnain University of the Punjab, Lahore

Dr. Faisal Saeed Awan University of Agriculture, Faisalabad

Dr. Ghulam Mustafa University of Agriculture, Faisalabad

Dr. Nisar Ahmed University of Agriculture, Faisalabad

Dr. Zul�qar Ali University of Agriculture, Faisalabad

Dr. Muhammad Nadeem University of Veterinary and Animal Sciences, Lahore

Dr. Umer Rashid University of Gujrat, Gujrat

13

14

16

18

20

22

24

15

17

19

21

23

   4,363,813.00 

   7,154,615.00 

   3,738,035.00 

   8,192,910.00 

   3,301,034.00 

   7,112,025.00 

   5,585,745.00 

   4,016,202.00 

   4,706,600.00 

 10,867,856.00 

   1,141,565.00 

   7,639,280.00 

No. Project Title PI Name and Initute Total  Co
(million rupees)

Removal of Cr (Vi) from Aqueous Solution Through Chemically Modi�ed and 
Bacterial Coated Rice Husk and Wheat Bran

Use of Native Bene�cial Bacteria for the Development of Phosphorus 
Solubilizing Biofertilizer

Identifying Allele-Speci�c Polymorphism in Fragrance Gene in Rice (Oryza 
Sativa L.)

Genetic Improvement of Potato Against Cold Induced Sweetening Through 
Integration of Anti Sweetening Gene (s)

Genetic Engineering of Lycopersicum Esculentum for Enchanced Salt Tolerance 
Through Cell Signaling Molecule Involved in Multiple Aspects of Salt 
Tolerance

Identi�cation of Molecular Factors Required for Regeneration of Cotton

Genomic Characterization of Rice Plants using Insertional Mutagenized 
T-DNA Tagging System

Over-Expression of Endogenous Sugarcane Defense Protein SUGARWIN2, in 
Sugarcane for Enhanced Antipathogenic Acitvity

Molecular and Biochemical Studies of Rhizobial Strains to Improve Growth 
and Yield of Chickpea

Expression Analysis and Haplotypes of Tawrky Transcription Factors and Salt 
Responsive Genes to Enhance Salinity Tolerance in Wheat Germplasm

Enhancement of Omega-3 Fatty Acids in Trans Free Margarine through Chia 
(Salvia Hispanica L.) Oil

Production of Glyphosate Resistant Local Wheat Line of Gujrat

National Research Programme for Universities (NRPU) 

Table 4: List of NRPU Ongoing Research Projects
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Dr. Asma Maqbool Forman Christian College, Lahore

Dr. Mahmood-Ur-Rahman Ansari Government College University, Faisalabad

Dr. Khadim Hussain Government College University, Faisalabad

Dr. Muhammad Rizwan Javed Government College University, Faisalabad

Dr. Mohsin Tariq Government College University, Faisalabad

Dr. Muhammad Nawaz Government College University, Faisalabad

Dr. Imran Amin Pakistan Institute of Engineering & Applied Sciences, Islamabad

Dr. Mehboob-Ur-Rahman Pakistan Institute of Engineering & Applied Sciences, 
Islamabad

Dr. Muhammad Hamid Rashid Pakistan Institute of Engineering & Applied 
Sciences, Islamabad

Dr. Waheed S. Khan Pakistan Institute of Engineering & Applied Sciences, 
Islamabad

Dr. Muhhamad Imran Quaid-i-Azam University, Islamabad

Dr. Malik Badshah Quaid-i-Azam University, Islamabad

25

26

28

30

32

34

36

27

29

31

33

35

   3,677,100.00 

   2,049,383.00 

   3,010,104.00 

   4,108,022.00 

   2,407,500.00 

   2,314,354.00 

   5,745,409.00 

   3,791,573.00 

   2,576,814.00 

   5,423,375.00 

   2,446,657.00 

   4,084,942.00 

No. Project Title PI Name and Initute Total  Co
(million rupees)

Development of Vitamin B6 enriched wheat

Transcriptional pro�ling of Wax Biosynthesis genes to search for drought 
tolerant sun�ower cultivars

Geographical Distribution and Molecular Characterization of Geminiviruses 
infecting Crop and Non-Crop Host Plants in Pakistan

CRISPR-Cas9 Directed Genome Engineering of Aspergillus niger for Enhanced 
Cellulase Production

Existence of non-rhizobial bacteria in root nodules and their potential use as 
biofertilizers

Sulfate transporters gene expression and glutathion production under 
drought in wheat (Triticum aestivum L.)

Tissue speci�c reduction of toxic gossypol in cottonseed using prokaryote 
derived genome editing tool CRISPR-Cas9.

Identi�cation of disease and insect resistant mutants using SSRs and 
NextGen sequencing tools for improved wheat yield in Pakistan

Development of Super Koji (Aspergillus oryzae) for the Enhanced Production of 
Thermostable Food Grade Enzymes for Application in Food & Feed Industry

Development of Magnetic Nanoparticles Based Support for the 
Immobilization of NIBGE a-Amylase Enzyme to Produce Maltose Syrup from 
Corn Starch

Pangenome analysis of indigenously isolated lactic acid bacteria to identify 
the genetic basis of technological and bioactive properties to develop 
probiotic supplements and starter cultures for dairy industry. 

Utilization of Jatropha cruces for coproduction of biodiesel, biogas, 
biofertilizer and antimicrobials

National Research Programme for Universities (NRPU) 

Table 4: List of NRPU Ongoing Research Projects
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Dr. Naeem Ali Quaid-i-Azam University, Islamabad

Dr. Muneer Ahmed Qazi Shah Abdul Latif University, Khairpur

Dr. Amna Fareed Khyber Pakhtunkhwa Agricultural University, Peshawar

Dr. Aftab Ahmad University of Agriculture, Faisalabad

Dr. Ha�za Masooma Naseer Cheema University of Agriculture, Faisalabad

Dr. Ghulam Mustafa University of Agriculture, Faisalabad

Dr. Amjad Abbas University of Agriculture, Faisalabad

Dr. Muhammad Sohail University of Karachi, Karachi

Dr. Muhammad Muddassar COMSATS Institute of Information Technology, 
Islamabad

Dr. Raham Sher Khan Abdul Wali Khan University, Mardan

37

38

40

42

44

46

39

41

43

45

   7,037,998.00 

   2,777,523.00 

   1,225,097.00 

   4,309,600.00 

   4,820,671.00 

   2,121,748.00 

   2,451,158.00 

   2,549,375.00 

   3,395,350.00 

   4,785,838.00 

No. Project Title PI Name and Initute Total  Co
(million rupees)

Development of Microbial Enzyme Based Biosensors for Monitoring 
Pollutants in Industrially Linked Agricultural Areas 

Design, Fabrication and Performance Evaluation of Bio-IETS: Bio�lm-Based 
Industrial E�uent Treatment Systems for the Treatment of Sugar Mill 
E�uents (SMEs)

Association mapping of yield traits in hexaploid wheat under di�erent 
drought stress conditions using SSR markers

Development of RNA based next generation biopesticides to control cotton 
bollworms

Spatiotemporal expression pro�ling of transgenes (CRY 1 AC and CRY 2 ab) in 
next generation BT cotton

Engineering potato genome for enhanced fungal pathogen resistance

Weed suppression in wheat through weed speci�c microbial pathogens and 
their active metabolites   

Utilization of ionic liquid pretreated sugarcane bagasse

Development of Novel Insecticide Having New Mode of Action to Control 
Cotton Bollworm

Host-induced gene silencing in sugarcane stem borer (chilo infuscatellus 
snellen)

National Research Programme for Universities (NRPU) 

Table 4: List of NRPU Ongoing Research Projects



Natural Sciences Linkages
Program (NSLP) of PSF 

Ministry of Science and Technology (MoST), Government of Pakistan and the United States 
Department of Agriculture (USDA), Foreign Agricultural Service (FAS) signed a Memorandum of 
Understanding (MoU) in November 2002 for cooperation in the field of Natural Sciences. Under 

the MoU an Endowment Fund “Natural Sciences Linkage Programme” (NSLP), was established for 
research funding and mutual cooperation in the filed of Natural Science. The handling of the NSLP 
Endowment funds was assigned to Pakistan Science Foundation, Islamabad from the sale proceeds 
of agricultural commodities imported under PL-480 & 416(b) programme. A sum of Rs.498.910 

million was received to PSF through the Ministry of Finance and by adding the initial profit earned, 
the Endowment Fund was created with an amount of Rs.500 million in 2007. Eversince everal 

projects related to agriculture have been funded.
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Dr. Mehboob ur Rahman,
Group Leader, National Institute for Biotechnology and Genetic Engineering, 
Faisalabad.

Dr. Mohammad Maroof Shah, Professor, Department of Environmental Sciences, 
CIIT, Abbottabad +92 301-886-5945

Dr. Amna Fareed Khyber Pakhtunkhwa Agricultural University, Peshawar

Dr. Ahmad Ali, Assistant Professor
Department of Livestock Production, University of Veterinary & Animal Sciences 
Lahore. 0334-4266490, 0092-42-9211449-50 Ext. 214

Shahid Akbar Khalil, Nuclear Institute for Food and Agriculture (NIFA) Tarnab, 
Peshawar. 091-2964060-62

Dr. Muhammad Sayyar Khan, Assistant Professor, IBGE, Khyber Pakhtunkhwa 
Agricultural University, Peshawar.

Dr. Muhammad Yussouf Saleem, Principal Scientist, Nuclear Institute for 
Agriculture and Biology, Faisalabad

Dr. Dildar Ahmad, Associate Professor, Department of Chemistry, Forman 
Christian College University, Ferozpur Road, Lahore,

Mr. Iftikhar Ali, Principal Scientist, NIFA, Peshawar. 091-2964060, 0333-9102990

Dr. Asma Maqbool
Assistant Professor, Department of Biological Sciences, Forman Christian College 
University, Lahore. 0306-4579951

Dr. Muhammad Moaeen-ud-Din
Assistant Professor, Faculty of Veterinary & Animal Sciences, PMAS Arid 
Agriculture University, Rawalpindi 03438702053
drmoinawan@gmail.com

Dr. Asad Jan
Associate Professor, IBGE, KP Agricultural University, Peshawar. 091-9216580, 
0313-9522281, janasad@yahoo.com

Mr. Sayyar Khan Kazi,
Assistant Professor, Institute of Biotechnology & Genetic Engineering, The 
University of Agriculture, Peshawar
03028347886, sayyarkhankazi@aup.edu.pk

Dr. Fazal Hadi
Assistant Professor
Department of Biotehnology, University of Malakand.
0347.6873779

1

2

4

6

8

10

11

12

13

14

3

5

7

9

0.724 

2.64 

1.72 

1.72 

2.07 

2.07 

3.97

2.69 

3.728 

1.99 

4.42 

1.979 

2.24 

1.052

No. Project Title PI Name and Initute Total  Co
(million rupees)

Exploration of Cotton Germplasm Potential Against Drought Stress Using 
Geneomic  Approaches. PSF/NSLP/P-NIBGE (19)

Wheat Improvement by the use of Targeted Genomic 
ApproachesPSF/NSLP/KP-CIIT (51)

Cytogenetic Screening of Bu�alo Bulls & Replacement Heifers for Genetic 
Improvement in Punjab PSF/NSLP/P-UVAS(68)

Increasing Phospheorus use E�ciency in Wheat Through Genetic 
Engineering. PSF/NSLP/P-FCCU(121)

Improvement of Stevia (Stevia rebaudiana Bertoni) through Induced Mutations 
and in Vitro Somaclonal Variations.  PSF/NSLP/KP- NIFA (160)

Production of Genetically Engineereed Oilseed Rape for Enhanced Disease 
Resistance. PSF/NSLP/KP-AU(161)

Development of High Yielding and Disease Resistant Hybrids of Tomato 
PSF/NSLP/P-NIAB (164)

Phytochemical and Biotechnological Studies on Antioxidant and 
Antimicrobial compounds in Lagenaria siceraria (Molina) Standl” 
PSF/NSLP/P-FCCU (179)

Development of locally adapted canola (brassica napus l.) F1 hybrid using 
induced mutations and double haploidy techniques. PSF/NSLP/KP-NIFA( 202)

Development of Homozygous Lines of Transgenic Wheat and Screening for 
Phosphorus Use E�ciency PSF/NSLP/P-FCCU (244)

Development of Breed Identi�cation Marker for Pakistani Dairy Cattle Breeds 
PSF/NSLP/P-UAAR (268)

Development of Abiotic Stress Tolerant Rice. PSF/NSLP/KP-AU (271)

Genetic Engineering of Sugarcane with the Rice Tonoplast H+ PPase Gene to 
Improve Sucrose Content and Salt Tolerance. PSF/NSLP/KP-AU (281)

Physiological and molecular investigation for the development of 
phytoextraction technology for remediation for heavy metal contaminated 
soil. PSF/NSLP/KP-UM(432)

Natural Sciences Linkages Program (NSLP) of PSF

Table 5: List of Natural Sciences Linkages Program (NSLP) of PSF

Natural Sciences Linkages Program (NSLP) of PSF





Punjab Agricultural
Research Board

Punjab Agricultural Research Board (PARB) is established as an autonomous body under PARB Act, 
1997 to foster an integrated approach for research planning and efficient allocation of research resource 
so that the agriculture innovation system of the province can generate appropriate solutions of the issues 

faced to various stakeholders in the food and fiber chain.
Currently 84 research projects of PARB are ongoing at different research institutes all over the Punjab. 
Many of these projects are in research collaboration of more than one research institute. Several of these 

are related to biotechnology.
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(U.A. Faisalabad)

(U.A. Faisalabad)

(U.A. Faisalabad)

(NIBGE, Faisalabad.)

NIAB, Faisalabad.

SBS, P.U, Lahore

(U.A. Faisalabad)

(FCC, Lahore)

(U.A. Faisalabad)

(NIBGE)

 (PMAS Arid Rwp)

1

2

4

6

8

10

12

14

3

5

7

9

11

13

15

20.275

23.148

12.724

19.587

12.808

28.139

14.078

27.288

13.027

25.000

27.297

17.180

16.286

29.910

17.278

No. Project Title PI Name and Initute Total  Co
(million rupees)

Utilizing Bacterial ACC-Deaminase Biotechnology to Enhance Water Use 
E�ciency for Sustainable Production of Cereals

Molecular  mapping  of  quantitative  trait  loci determining  salinity 
tolerance at maturity stage in indica rice

 Introgression of cotton leaf curl virus resistance genes from Gossypium 
arboretum (Desi Cotton) into Gossypium hirsutum (Upland Cotton)

Development Of Transgenic Sugarcane (Saccharum O�cinarum L.) Against 
Major Abiotic Stresses

Wheat Crop Improvement For Drought Tolerance Through Biotechnology

 Novel Approach To Generate Wide Spectrum Virus Resistance To 
AllBegomoviruses Infecting Cotton And Other Cultivated Crops

Transgenic approach to improve drought and salinity tolerance in wheat

Development   of   Wheat   With   Low   Phytate for Increasing Bioavailability 
of Iron And Zinc

Development and Commercialization of Cotton Leaf Curl Virus 
resistant/tolerant indigenous transgenic Bt and Glyphosate resistant Cotton 
hybrids

Development & commercialization of indigenous Bt and herbicide

Preparation  and  �eld  evaluation  of  thermostable  Newcastle  disease 
vaccine

Improvement of salt tolerance in wheat through biotechnology

Development of transgenic cotton with multiple genes resistant to cotton 
leaf curl virus

Development of Bio-pesticides for the control of soil-borne diseases of 
Tomatoes  and  Chillies  caused  by  Pythium  and  Phytophthora  Spp.

Nutritional enhancement of agricultural wastes and its use in animal feeding

Punjab Agricultural Research Board

Table 6: List of Research at Punjab Agricultural Research Board

Research at Punjab Agricultural Research Board
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National Institute for Biotechnology and Genetic Engineering (NIBGE), Faisalabad

The National Institute for Biotechnology and Genetic Engineering (NIBGE), Faisalabad is a federal 
research institute, which was established in 1992. Within a short span of time, this Center has 
earned a place among the scientific institutions of excellence in the country and is well recognized 
internationally. NIBGE has been awarded the status of an Affiliate Center of the International Center 
for Genetic Engineering and Biotechnology (ICGEB).

There are five research Divisions in NIBGE, namely Agricultural Biotechnology, Health Biotechnology, 
Industrial Biotechnology, Environmental Biotechnology and Technical Services. An overview of their 
research activities is available at www.nibge.org.

Agricultural Biotechnology Division of NIBGE has so far submitted around 40 cases of laboratory 
manipulation, field trials and commercial release of genetically modified (GM) crops to the National 
Biosafety Committee (NBC). Most of these cases deal with introduction of single gene traits for 
control of insect pests, viruses and resistance against abiotic stresses, such as salt, drought and heat 
tolerance. These are termed as “First generation GM Crops” One non-GM and two GM cotton varieties 
have been approved already. In the “second generation GM Crops”, technologies that depend upon 
expression of 2-3 genes are being developed. However, NIBGE plans to move to the “Third generation 
GM Crops” where more than three genes are expressed for “stacked characters” and the expression of 
the transgene may be limited to the tissues where it is required; for example, roots, phloem, seeds, 
etc.
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Cotton crop is backbone of the Pakistan’s economy. 
Therefore, in the Agricultural Biotechnology Division, 
major emphasis has been on cotton Biotechnology 
especially on the cotton leaf curl virus (CLCV) disease. 
The relationship of Gemini viruses with cotton leaf 
curl disease has been understood at molecular level 
and Burewala strains-linked disease has been tackled 
by developing the ways to differentiate between 
different viral genomes. A tripartite project with the 
John Innes Centre, Norwich, UK and the University 
of Arizona, USA, through the International Cotton 
Advisory Committee, Washington DC, USA, helped 
in understanding and developing new strategies 
to combat this disease. Based on the information 
provided by the molecular characterization of the 
causative virus, a Group in the Plant Biotechnology 
Division is engaged in the development of virus 
resistant cotton through genetic engineering. The 
transgenic cotton is being evaluated in containment 
facilities of NBGE. This facility is first of its kind in 
the country and will pave the way for commercial 
release of genetically engineered plants. In addition, 
a cotton genome project has been initiated with the 
objective of identifying various genes of agronomic 
importance.

In addition, work on other crops, such as potato, 
sugarcane, tomatoes and chillies, is also going on.

Real Time PCR for Gene Expression Analysis.

National Institute for Biotechnology and Genetic Engineering (NIBGE), Faisalabad
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National Institute for Biotechnology and Genetic Engineering (NIBGE), Faisalabad

STATUS

CROP

Cotton Insect
resistance

cry1Ac + 
cry2Ab

vip3A Agrobacterium T0

T2

T0

T1

T3

Callus stage

Agrobacterium

Agrobacterium

Agrobacterium

VATPase

ASAL, PTA

Insect + 
herbicide
resistance

Herbicide-
tolerance

cp4-epsps

AVP1Abioticstress-
tolerance

cry1Ac, 
cry2Ab, 

cp4-epsps
Agrobacterium

Agrobacterium

Agrobacterium

Homozygou-
stableline

Hvt

Agrobacterium T3 (Stable line) Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

YesYes

Yes YesNo

No

No

No

No

No

No

No

No

under
approval
process

In
process

No

No

No

No

Nil

Nil

Nil

Nil

Nil

Nil

Nil

No Four Brothers

TRAIT
Gene/

Transcription
Factor 

Transformation
(Agro/Biolistic)

Generation
(T0, T1, T2,…..)

Under
Regulatory

Process
Field Trials 

Approval
of TAC

Approval
of NBC 

Commer-
cialization

COLLABORATION REMARKS

Germplasm provided to 
breeders at NIBGE, NIAB, NIA 

and Four Brothers for 
developing IR cotton varieties

CLCuD
resistance

Fiber
improvement

Seed Gossypol
reduction

Cadinine
synthase 

CLCKoV-Bur
all genes

Tma1, Tma2

beta 1,3-
endoglucanase 

Agrobacterium

Agrobacterium

Agrobacterium

Agrobacterium

Callus stage

T0

T2

Callus stage

Yes In
process

In
process

No NilNo

Yes In
process

In
process

No

Yes Yes YesNo No

Nil

Nil

No

Yes
In

process
In

process
No NilNo

Table 7: Research going on at NIBGE
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Germplasm provided to 
breeders at NIA, NIAB and 

NIBGE

Germplasm provided to 
breeders at NIA, NIAB and 

NIBGE

CROP

Drought

Salinity

Nitrogen
Use E�ciency

Heat

Salinity

Salinity

Increase 
in grain 
number

Abiotic stress 
tolerance

(salt, 
drought, frost)

AVP1, 
DREB1A, 

Hsr1

TACKX2
 and TACKX6

AtNHX1

AlaAT

AtPLC5

AtJUB1, 
HVGSNOR1, 

AtCIPK16

AtPLC3, 
PQL1, 

HVP-DNA,
 Aska

Wheat

Potato

DREB1A, HVA1, 
AtNCED3, WXP1

Agrobacterium

Agrobacterium

Agrobacterium

Agrobacterium

Agrobacterium

T8

T8

T4

T4

Yes

Yes

Yes

Yes YesCompleted

Completed

In Trials

Yes In Trials

T4 Yes In Trials

Agrobacterium

Agrobacterium

Agrobacterium

T4 Yes

Yes

Yes Yes Yes

In Trials

Nil

In
process

In
process

NilNo

No

No

No

No

In
process

In
process

To

In
process

In
process

In
process

Nil

Nil

Nil

No

No

Yes Yes Nil

Nil

No

No No No

NilNo No No

TRAIT
Gene/

Transcription
Factor 

Transformation
(Agro/Biolistic)

Generation
(T0, T1, T2,…..)

Under
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Process
Field Trials 

Approval
of TAC

Approval
of NBC 

Commer-
cialization

COLLABORATION REMARKS

Virus
resistance

Cold induced
sweetning Vinv

Late blight
resistance

Rpi-blb2

EiF4E,
EiF(Iso)4E

Agrobacterium

Agrobacterium T0

T0

Agrobacterium T0

Yes
In

process
In

process

In
process

No

Yes No under
approval 
process

NilNo

Yes
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process
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process
No NilNo

NilNo

National Institute for Biotechnology and Genetic Engineering (NIBGE), Faisalabad
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Germplasm provided to 
breeders at NIA, NIAB and 

NIBGE

CROP

Abiotic stress
tolerance

Herbicide
tolerance

Abiotic stress
tolerance

Bacterial leaf 
blight 

resistance

Herbicide 
resistance

ASAL (genome
editing)

OsSWEET14 
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editing)
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AVP1

cp4-epsps
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HVA1
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NilNo
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NilNo
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T0

T2
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Yes Yes Yes SRI, AARI,
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Current Research going on at NIBGE

No

Yes
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NilYes No
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NoNo

T0 NoNo

T1 NoNo
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(T0, T1, T2,…..)

Under
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Approval
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Approval
of NBC 
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cialization

COLLABORATION REMARKS

Sugar-
cane

Soybean

Canola

Rice

National Institute for Biotechnology and Genetic Engineering (NIBGE), Faisalabad





 Institute of Biotechnology and Genetic 
Engineering (IBGE), 
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Since its inception and establishment back in 2000, the Institute of Biotechnology & Genetic 
Engineering, the University of Agriculture, Peshawar, Pakistan serves as the leading institute of Khyber 
Pakhtunkhwa, contributing to the uplift of agricultural economy and food security of the province 
through the exploitation of Biotechnology. The main emphasis of the institute regarding Agricultural 
Biotechnology included:

• Crop Improvement through marker assisted selection.
• Development of Transgenic Crops for Biotic and Abiotic Stress Tolerance and Biofuel    

Production.
• Agro-industrial biotechnology.
• Genomics approach for characterization of plant and microbial diversity.
• Animal health and livestock genetic improvement.
• Human Resource building in Agricultural Biotechnology.
• Policy making on Agricultural Biotechnology in the province, particularly in tribal districts.

Institute of Biotechnology and Genetic Engineering (IBGE)
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Crop improvement through Marker Assisted Breeding:

Crop genetic improvement is the major activity of the institute and it remains the main flagship 
institute for molecular breeding in the province. The focus of the genetic improvement through 
marker assisted selection remains on wheat, brassica, rice, oat and barley, though progress has been 
made on vegetables and fruit crops as well. The main achievements of the institute are as follows:

• Three (03) wheat varieties (Atta-Habib, Siran and Ghanimat-e-IBGE) have been     
developed using Marker Assisted Breeding and approved/released for general     
cultivation.

• Developed drought tolerant wheat lines for rainfed areas of Pakistan which are now in    
multi-location yield trials.

• Developed two brassica oilseed lines (Dalai and Rokhana) with improved oil content,    
stress resistance and better nutritional quality. The lines have already been     
recommended by Provincial Seed Council Technical committee.

• Development of another set of two Brassica (Canola) varieties, which had outperformed    
in national level trails, independently conducted by PARC.

• Development of diverse genetic stock of wheat lines based on germplasm from Europe,    
China and CIMMYT, Mexico.

• Selection of two oat lines, one with better fodder production and another with better    
food production. 

• Molecular breeding for gene pyramiding and development of superior cultivars.

Development of transgenic crops for biotic and abiotic stress 
tolerance and Biofuel Production:

Development of transgenic crops also remains a pivotal part of research activities of IBGE.  Various 
scientists are actively working on development of transgenic crops with varied objectives, which has 
led to successful development of transgenic crops, which are currently at various stages (detailed in 
Table 8). The main achievements are as follows:

• Engineering biofuel production in different types of brassica plants through transgenic   
 technology.
• Engineering tobacco crop for polycarpic induction to increase tobacco yield.
• Enhancing abiotic stress tolerance in rice, wheat, sugarcane, maize, brassica and other   
 economically important crops.

 Institute of Biotechnology and Genetic Engineering (IBGE)
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Agro-industrial biotechnology:

Along with genetic improvement, the institute has active research programs on development of novel 
technologies for agro-based industries, particularly linked with micropropagation, characterization of 
phytochemicals and isolation of useful bacteria. The achievements obtained so far in this regard as given 
below:

• Cost effective micro-propagation technology has been developed using locally     
developed products.

• Identified local endophytic and thermophilic bacteria species for use as bio-fertilizers or    
isolation of industrially important enzymes 

• Isolation, identification and characterization of endophytic, mycorrhizal and     
thermophilic micro-organism.

• Identification, isolation and characterization of plant growth promoting substances    
from local material.

 
Genomics approach for characterization of plants and microbial 
diversity:

Characterization of plant and animal biodiversity has a direct value to agricultural economy of any country 
including Pakistan, which has been bestowed with enormous amount of flora and microbial diversity. 
Genomic approaches provide a wide range of molecular tools for characterization of plant and microbial 
biodiversity. The institute is actively working on characterization of genetic resources of various species 
of plants and animals, with special emphasis on endangered species. These approaches also include their 
characterization for various phytochemicals, understanding genetics of crop plants (through quantitative 
and population genetic tools) and biochemical assays. The achievements obtained so far include:

• Collection, identification and conservation of plant germplasm including olive, walnuts,    
stone fruits, medicinal plants and cereal plants.

• Exploration of diversity in crop microbial pathogens for disease management at field    
level to ensure a durable resistance gene deployment. A comprehensive set of DNA    
based collection of cereal rust pathogen based on more than 10 years of surveillance    
throughout the country. 

• Development of core collection of wheat and barley for genome-wide association    
mapping.            
 

 Institute of Biotechnology and Genetic Engineering (IBGE)
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Animal health and livestock genetic improvement:

Agricultural biotechnology provides useful tools for increasing production of livestock through their 
genetic improvement and disease management.

• Collection, identification and conservation of biodiversity in farm animals, with special   
 emphasis on local breeds.
• Genetic polymorphism in different livestock pathogens for developing prognostic and   
 diagnostic treatment strategies.

Human Resource building in Agricultural Biotechnology:

Being placed in the university, the institute is actively contributing to human resource building in 
Agricultural Biotechnology through providing degree oriented and short-term training to under-
graduate & post-graduate students, researchers and faculty members from various institutes in the 
province. The salient achievements in this regard are as follows:

• Human resource building in academic programs resulting in the graduation of more    
than 20 PhD scholars and more than 300 M.Phil scholars, who are currently serving at    
various research and development institutions at provincial and national level.

• Regular training of research students and scientists from various universities, institutes    
and allied departments in Agricultural Biotechnology related conferences, workshops    
and training courses.

• Provision of research facilities for research work of scientists and post-graduate students    
from weaker/less developed institutes of the province.

• Special emphasis is given to the students/scientists from recently merged tribal districts    
to develop human resources in Agricultural Biotechnology for these areas.

 
Policy making on Agricultural Biotechnology in the province, 
particularly in tribal districts:

As the institute is situated in the University of Agriculture, Peshawar and the Great University Campus of 
Peshawar, the institutes regularly provide inputs to policy makers to devise strategies for improvement 
of Agriculture through Agricultural Biotechnology. These inputs have been provided at various levels 
ranging from direct inputs to the Chief Minister to the contribution to Biotechnology Foresight Policy 
by the Ministry of Science and Technology. Special consideration is given to the uplift of agriculture in 
the recently merged tribal districts. 
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The contribution in this regard are as under:

• Contribution to the Biotechnology Foresight to devise policy for national agricultural    
uplift, published and perused by Pakistan Council for Science and Technology, Ministry    
of Science and Technology.

• Provision of inputs for agricultural revolution in the province using modern agricultural    
practices, including agricultural biotechnology.

• Regular contribution to agricultural policy makers through research and extension    
organization in regular meeting.

 Institute of Biotechnology and Genetic Engineering (IBGE)
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Agriculture biotechnology section is one of the main divisions of KIBGE that has an aim of providing 
solution for the agricultural problems of Pakistan through applications of modern biotechnology and 
genetic engineering. KIBGE has state of the art technology and equipments that has enabled to work 
in different dimensions including proteomics, genomics, tissue culture and gene cloning. We have 
M.Phil. / Ph.D. scholars undertaking projects dealing with current scenarios of crop production and 
livestock that are the primary revenue generating source of our economy. The crop plants that are 
focused include rice, wheat, sugarcane, citrus and moringa.
The harsh climatic conditions such as drought, salinity, water and heat stress faced by the crops 
tremendously affect the physiology and yield/production. To address the climate change issue, Sindh 
cultivars of rice and sugarcane have been screened for thermotolerance potential using physiological 
and biochemical markers in terms of HSP70 and antioxidant isoforms. Experimental field trials are 
being carried out to enhance the stress tolerance in aromatic rice by exogenous application of proline. 
Dual role of proline is being investigated as an osmolyte in maintaining plant growth and precursor 
for aroma compound 2-acetyl-pyrroline (AP). Genetic determinants of economically important traits 
such as aroma and yield is also being explored for rice, wheat and sugarcane crops. Additionally, 

Dr. A. Q. Khan Institute of Biotechnology and Genetic Engineering (KIBGE)
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metabolomics and proteomics approaches such as SDS PAGE, native PAGE, western blot and mass 
spectrometry are used to further decipher the stress tolerance mechanisms.

Another group is working on viral infections (citrus tristeza virus) of citrus plants and its early detection. 
Aiming to optimize robust, specific and economical isothermal technique eliminating the requirement of 
sophisticated instrument in low-resource settings.

Further exploring natural medicinal plants for their great benefits of commercial and industrial importance 
we have opted for an advanced form of tissue culture technique i.e. hairy root culture for Moringa oleifera 
(swanjhana) and Senna alexandrina (senna makki).  It is also termed as metabolite engineering to enhance 
the secondary metabolite contents of these plants without exploiting their innate genetic makeup, which 
otherwise could have led to ethical considerations. The moringa group is also focusing on exploitation of 
its antimicrobial potential in synergistic manner with antibiotics against wide range of multidrug resistant 
bacteria (MDRB).  

To address the challenges faced by contamination of poultry products related to food safety and security, 
natural growth promoters (NGPs) have been used in chicken feed as alternatives to antibiotics. Effects 
were analyzed on modulation of gut microbial dynamics along with metagenomics analysis of various 
microbial communities using high-through put sequencing. Simultaneously, the selective pressure of 
antibiotics for the dissemination of antibiotic resistance and virulence in chickens is also being studied. 

Genomic group is working on DNA barcoding of Malvaceae, Tamaricaceae and resolving ambiguities of 
classification through molecular systematics. Recently, construction of recombinant vectors with cds-
brazzein gene for the commercially important recombinant sweet protein is carried out and this cassette 
is to be transformed into sorghum and sugarcane through genetic cloning for laboratory scale production.

Dr. A. Q. Khan Institute of Biotechnology and Genetic Engineering (KIBGE)
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The Plant Biotechnology Laboratory of Department of Bioinformatics and Biotechnology, GCUF is 
involved in various aspects of agricultural biotechnology research. The projects have been funded by 
different national and international agencies.

1.  Research is being carried out on gene expression profiling of drought tolerant genes with emphasis 
on wax biosynthesis genes in crop plants as well as genes involved in leaf senescence. These studies 
are aimed to analyze expression pattern of novel drought related genes under stress conditions 
and expression analysis of leaf senescence genes. The overall goal is to understand the mechanisms 
involved in drought stress tolerance and leaf senescence, so that better crops could be engineered 
under climate change conditions. 

2. Studies on ion channels and transporters for plant nutrients transport are being conducted for 
better adaptation of crops to abiotic stresses (nutrient deficiency, heat and salt stress). Current focus 
on the understanding of regulatory mechanisms involved in modulation of iron and zinc transporters 
in cash crops under adverse conditions. 

Department of Bioinformatics and Biotechnology, GCUF



Status of Agricultural Biotechnology in Pakistan64

3. Regarding biotic stresses in agricultural crops department is working on estimation of genetic 
diversity and evolution of plant viruses especially Gemini viruses (ssDNA viruses). Virus-host interaction 
studies to understand the mechanism of virus pathogenesis are being carried out.
 
4. In another project they are working on DNA barcode-based identification of medicinal and horticultural 
plants as well as economically important insect pests. These include nuclear inter transcribed spacer 
(nrITS), plastid gene maturase K (matK), chloroplast gene ribulose biphosphate carboxylase large (rbcL) 
and mitochondrial gene cytochrome oxidase I (COI). Studies related to fungal pathogens and their mode 
of infestation are also being carried out. They are also using molecular markers associated with biotic 
and abiotic stresses and superior agronomic traits in crops to characterize the germplasm. 

5. In context of bio-fertilizer based agriculture biotechnology, they are working on isolation and selection 
of plant growth promoting bacteria to be used as bio fertilizers and further aim to identify the beneficial 
bacteria and study their localization inside the plant. They are mainly working on chickpea, soybean and 
wheat associated plant growth promoting bacteria. The purpose is to screen such bacteria which could 
be used as growth promoting fertilizers and biopesticides. Recently, reported the occurrence of non-
rhizobia in the nodule and found that combination of these non-rhizobia and specific rhizobia could be 
better than single strain inoculation and studies on phyto beneficial properties exhibited by PGPR for 
growth and induction of tolerance in plants for abiotic stresses are undertaken.

6. A project is under process to study the heavy metal responsive genes under metal stress conditions. 
The study is underway to understand the expression profiling of some selected genes responsive 
towards Lead (Pb), Nickel (Ni) and Cadmium (Cd). The overall objective is phytoremediation of heavy 
metals in environmentally friendly way.

7.  Green synthesis of nanoparticles and nanocomposites for plant disease control and water remediation 
with aim to synthesize metallic nanoparticles from bacteria as eco-friendly antimicrobials, photocatalysts, 
sorbents etc.

Department of Bioinformatics and Biotechnology, GCUF
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Facilities available in the Laboratory
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Pakistan Council of Scientific and Industrial Research (PCSIR) was established in 1953 under Societies 
Act to promote the cause of Science and Technology in the country. Since 1973, it is functioning under 
the Act of Parliament, which was amended in 1984. Chief Executive of the Council is the Chairman 
who is appointed by the Federal Government. 

There are eleven Laboratories / Units and five HRD Centers established throughout the country, 
headed by Director Generals / Directors who directly report to the Chairman. In Head Office 150 
officers / staff including 07 Directors are working in different divisions / wings. There are 570 Scientists 
/ Engineers / Technologists working in different Laboratories supported by 859 technicians/skilled 
workers/supporting staff and 1125 non-technical (administrative/ accounts / security etc.) staff. 

1- Biofertilizer

(A nitrogen fixing biofertilizer for agricultural exploitation)
Disadvantages of the use of chemicals in agriculture have been noticed in recent years, a search 
for alternatives for chemical fertilizers and pesticides has started throughout the world. The use of 

Pakistan Council of Scientific and Industrial Research (PCSIR)
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chemical fertilizers as well as pesticides is much more in developing countries as compared to developed 
countries. Organic farming is the only alternative to get rid of chemical fertilizers and synthetic pesticides. 
There is increase in awareness about organic agriculture practices in the world. Organic agriculture 
is the growing food without pesticides and fertilizers. Organic production is a system of farming that 
restores, maintains and enhances ecological balance. Biofertilizers are ready to use live formulations of 
beneficial microorganisms which on application to soil, seeds or roots help in mobilizing the availability 
of nutrients by their biological activity. Use of biofertilizers is one of the component of integrated nutrient 
management, as they are cost effective and renewable source of plant nutrients to supplement the 
chemical fertilizers for sustainable agriculture. Biofertilizer developed by PCSIR contains efficient strains of 
Azotobacter sp., which is a free living associative symbiotic nitrogen fixing bacteria. It has high nitrogen fixing 
potential in semi dry loamy and sandy soils. The product was evaluated by BIS plus and found according 
to the standards for the biofertilizers by the Govt. of Punjab, Pakistan.

Nitrogen assimilating

Lab. scale production in
1.5 L bioreactor

Production in
30L bioreactor

Pakistan Council of Scientific and Industrial Research (PCSIR)

Azotobacter strain
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1

2

3

4

5

6

7

8

Base

Viable cells count

Contamination level

pH

Particle size of carrier

Moisture content

Shelf life

E�ciency character

carrier based or liquid based (to be speci�ed)

Minimum 107 cells/g or /mL

No contamination at 105 dilution

6.5-8.5

0.15-0.212 mm

20-40 %

90 days

10 mg of nitrogen/g of carbon

Liquid

109 cells/mL

No contamination at 105 dilution

7.2 ± 0.5

--

--

90 days

20 mg of nitrogen/g of carbon

No. Characteri�ics Requirements* Biofertilizer
Characteri�ics

2. Bio-Feed Additives 

(Probiotic Based Additives for Poultry Industry)

The poultry sector is one of the most organized and vibrant segments of the agriculture industry 
of Pakistan. This sector generates direct and indirect employment and income for about 1.5 million 
people. Its contribution in agriculture and livestock is 6.4% and 11.5%, respectively. Currently the 
turnover of Pakistan poultry industry is about Rs. 564 billion. Poultry meat contributes 25.8% of the 
total meat production in the country. The current investment in the poultry industry is about Rs 
200.00 billion. The poultry sector has shown a robust growth of 8% to 10% annually, which reflects its 
inherent potential. Bio-feed additives are compounds which are added to a diet for supply nutrients 
to the animals. Different additives affect different parts of the body. In general, the purposes of feed 
additives are to enhance production efficiency, to improve health, and to reduce morbidity. Feed 
additives are important to the business of food in the country and world. With the help of such feed 
additives, producers can grow more economically the food-producing animals that represent a large 
percentage of the protein consumed in the country.
 

*As specified by Agriculture Department, 2011, Government of the Punjab.

Recommended for Wheat, oat, barley, mustard, linseeds, sunflower, rice, maize, sugar cane, 
cotton, ginger, orange, turmeric, forage crops and grasses.

Pakistan Council of Scientific and Industrial Research (PCSIR)

Table 9: Requirements for Biofertilizers

Requirements for Biofertilizers



Status of Agricultural Biotechnology in Pakistan72

Bio-feed additive developed by PCSIR is consisted of live formulation of beneficial microbes (Saccharomyces 
cerevisiae & Bacillus subtilis etc.) which are adsorbed on processed bentonite and rice polish as a carrier material 
in powder form. The carrier material is also a good source of various types of vitamins and amino acids 
essential for growth. Bio-feed product having cell count >106 cfu/g of live microbial cells. These live cells 
are both thermo and pH stable with high fermenting and reproductive capabilities.

The following are outstanding/ salient benefits of bio-feed additives:

i. Improve immune response of the birds
ii. Reduce pathogenic contamination
iii. Improve feed conversion ratio (CFR)
iv. Overall better birds health

Pakistan Council of Scientific and Industrial Research (PCSIR)
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The success of biotechnology wing of the HEJ Research Institute of Chemistry, International Center 
for Chemical and Biological Sciences, is attributed to plant tissue culture, a technique playing a very 
important role in in-vitro propagation of disease-free plants and various exotic horticulture products. 
Currently center is engaged on various aspects trying to circumvent research on current needs.

Exotic Orchid Verities via Tissue Culture Techniques 

Our well-equipped tissue culture laboratories are nationally well known to produce and commercialize 
sixteen exotic varieties of five different genus of orchids. 

H.E.J. Research Institute of Chemistry
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Production of edibles via Hydroponic technique

Hydroponics, by definition, is a method of growing plants in a water based, nutrient rich solution. 
Hydroponics does not use soil, instead the root system is supported using an inert medium such as perlite, 
Rockwool, clay pellets, peat moss, or vermiculite. Biotechnology-wing striving to develop new cultivation 
methods and adopt new smart technologies. One of the potential method is hydroponic cultivation 
system, made of PVC pipe in limited budgets. The system was successfully established at the ICCBS and 
different edible plants including cherry tomato, spinach, eggplant, and chili are cultivated. 

The Sino-Pakistan Hybrid Rice Research Center (SPHRRC) at the International Center for Chemical and 
Biological Sciences (ICCBS), University of Karachi was inaugurated on Wednesday July 26, 2017 in the 
presence of His Excellency Wang Yu, Consul General of China in Karachi and six member delegation 
of Chinese National Rice Research Center (CNRRI). The center is the first hybrid rice research center of 
Pakistan, established in collaboration with Chinese National Rice Research Center (CNNRI) Hangzhou – 
China and currently involve in research activities for production of high yielding hybrid rice verities and 
facilitating the field trials process of various verities of hybrid rice in Pakistan.

The success of biotechnology wing of the HEJ Research Institute of Chemistry, International Center 
for Chemical and Biological Sciences, is attributed to plant tissue culture, a technique playing a very 

Hybrid Rice Research 
Sino-Pakistan Hybrid Rice Research Center (SPHRRC)

H.E.J. Research Institute of Chemistry
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important role in in vitro propagation of disease-free plants and various exotic horticulture products. 
Currently center is engaged on various aspects trying to circumvent research on current needs.

Our well-equipped tissue culture laboratories are nationally well known to produce and commercialize 
sixteen exotic verities of five different genus of orchids.

Following projects are also under investigation at the Tissue culture facility of the ICCBS

• Molecular characterization in different rice (Oryza Sativa L.) varieties with the aim to   
investigate different rice germplasm by DNA profiling and to develop an effective protocol by rapid 
identification of novel varieties through SSR markers.

• Micro-propagation of date palm & oil palm.
• Production of valued medicinal compounds by using plant callus or cell culture.
• Designing silver Nano-bullets to carry PGRs in vivo grown cherry tomato plants.
• Studying cherry tomato plant physiological responses to different substrate in tunnel   

farm.

H.E.J. Research Institute of Chemistry
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CEMB has built an excellent reputation as world class research institute and produced quality scientists 
and provided a platform to the scholars and scientists to work in an innovative environment. This state-
of-the-art molecular biology research facility has greatly contributed in the development, improvement 
and identification of new methods for disease diagnosis and drug development.

Pakistan being an agricultural country, our main focus is to develop transgenic plants having different 
traits against insects (Chewing and Sucking) and herbicide, engineering abiotic stress tolerance in 
agriculturally important crops, protein and DNA based detection of transgenic crops, biosafety effects 
of transgenic crops on animals (hen, rats and earthworms) and development of transgenic cotton plants 
having improved traits. Scientists from Plant section were successful in developing transgenic cotton 
against insects, CLCuV and weedicides by incorporation of six different traits in local cotton varieties. New 
triple genes cotton lines named as CEMB-KleanCotton-01 and CEMB-KleanCotton-02 have been granted 
field trial permission by the NBC, which is the first ever permission in the history of Pakistan. Technology 

Centre of Excellence in Molecular Biology (CEMB), Lahore
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testing trials of CEMB-K lean cotton were done by the CCRI, Multan and CCRI Sakrand results have 
been reported as excellent. It has been estimated by the cotton experts that this new triple gene 
cotton will save about 150 billion Rupees in the cost of cotton production in Pakistan. 

Plant Genomic group is working to identify genes with drought tolerance, insect resistance, salt 
tolerant genes in plants using advance techniques like NGS, microarray etc. Agave species have 
received little attention irrespective of their cultural, economic and ecological importance, which 
so far prevented the understanding of the molecular bases underlying their adaptations to the arid 
environment. Ade novo approach was applied to assemble paired-end reads. The expression study 
unveiled 3,095 differentially expressed unigenes between well-irrigated and drought-stressed leaf 
samples. Similarly, in Zeamays EST analysis was performed. DNA and RNA binding and cytochrome 
P450 domains and some of them were transcription factors that prepare plant tolerate stress. It is 
concluded that Z. mays L. is naturally equipped with many stress tolerant gene sets and tolerance to 
abiotic stresses can be enhanced if these genetic units are properly regulated. Complex Regulation 
of Hormones and Energy Metabolism under Osmotic and Cold Stress in Root Tissue of Maize was 
also found. In other study the activity of polyamine oxidase accessed using spermidine in transgenic 
and control plants revealed a concurrent increase in the mRNA expression level, with increasing 
temperature. There was a positive correlation of AsHSP70 gene expression level and polyamine 
production underheat stress.

The safety issues of GM crops are very crucial for their acceptance into the market. Although several 
studies have been conducted to evaluate the safety of GM crops, there is still ongoing debate on 
the risk of GM consumption. Plant Biosafety group at CEMB assessed the nutritional assessment of 
recombinant Plant DNA and transgenically expressed proteins on different biological functions of 
albino rabbits. The consumption of GM feed did not elicit significant changes in immune response 
nor in the expression of bio-markers of apoptosis, muscle growth and cell cycle or inflammatory 
response. Similarly, the group also assessed impact of GM crops on the ecosystem as well as non-
target organisms (NTO’s). Among the NTO’s, plant growth promoting rhizobacteria (PGPR) demand 
more critical experimental studies as they play significant role in plant growth. The Cry proteins did 
not significantly influence the survival of rhizobacteria.  

Centre of Excellence in Molecular Biology (CEMB), Lahore
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CEMB has four groups under Agriculture Molecular Biology Wing. The 4 groups are: 

1- Gene Improvement Group
2- Seed Biotechnology Group
3- Plant Genomics Group
4- Bio-safety Group

All groups have been actively working. A brief detail of their work is mentioned below. 

A- Gene Improvement Group

1. Toxicity of snowdrop Lectin protein towards cotton aphids Aphis gossypii (Homoptera,   
Aphididae)

2. Development of transgenic cotton lines harboring a pesticidal gene (cry1Ab)
3. Resistance against Chewing insects developed in Cotton by transformation of Cry1Ac   

and Cry2A gene
4. Assessment of potato proteinase inhibitor-II gene as an antifungal and insecticidal agent
5. Over expression of the phytochrome B gene from Arabidopsis thaliana increases plant   

growth and yield of cotton (Gossypium hirsutum)
6. Chloroplast-targeted expression of recombinant crystal-protein gene in cotton: An   

unconventional combat with resistant pests
7. Camv35S is a Developmental Promoter Being Temporal and Spatial in Expression Pattern   

of Insecticidal Genes (Cry1ac & Cry2a) in Cotton
8. Improvement in Fiber characteristics by transformation of GhEXPA8 gene
9. PARB 191: Transformation and Evaluation of Cry1Ac+Cry2A and GTGene in Gossypium   

hirsutum L. (Collaborative Project)
10. Chloroplast localization of Cry1Ac and Cry2A protein-an alternative way of insect control   

in cotton
11. Molecular and biochemical characterization of cotton epicuticular wax in defense   

against Cotton Leaf Curl Disease (CLCuD)
12. Bleaching herbicide: an alternative way of herbicide resistance in cotton
13. Resistance against Weedicides developed in Cotton by transformation of CEMB-GTG   

gene
14. Transformation of BtVip3Aa and Allium sativum leaf agglutinin (ASAL) gene in Cotton
15. Resistance against Chewing insects developed in Cotton by transformation of AtPME   

and AnPME gene

Centre of Excellence in Molecular Biology (CEMB), Lahore
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16. Resistance against Sucking insects developed in Cotton by transformation of AAT & ASN   
gene

17. Improvement of cotton fiber quality by transformation of SuS gene
18. Improvement in fiber characteristics by transformation of bacterial cellulose synthase   

genes
19. Bioengineering of flavonoid pathway in Cotton
20. Engineered disease resistance in Cotton using RNA-Interference to knock down Cotton   

leaf curl Kokhranvirus-Burewala and Cotton leaf curl Multan beta satellite expression
21. Improvement in fiber characteristics by transformation of HOX3 and WLIM genes
22. Amplicon-Based RNA Interference targeting V2 Gene of Cotton Leaf Curl KokhranVirus   

Burewala strain can provide resistance in transgenic Cotton plants
23. Characterization of GhACTIN1 gene for its role in fiber improvement by transformation in   

local cotton variety
24. Expression of Expansion gene in Cotton under constitutive and fiber-specific promoters   

for Fiber improvement
25. CRISPR/CAS9 multiplex based genome editing of virus (CLCuV) through an endogenous   

tRNA processing system
26. Novel Plant-based biotechnological approach for production of edible vaccine against   

Newcastle disease virus of poultry
27. Application of CRISPR/Cas9 system to improve potato storage and Nutritional value

Centre of Excellence in Molecular Biology (CEMB), Lahore

Propagation of Plants through Tissue Culture.
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B- Seed Biotechnology Group

1. TDF02-169: Transforming CEMB-PARB-Biotech maize prototype into viable commercial   
product for sustainable maize production

2. Investigation of potential double-stranded Ribonucleic Acid (dsRNA) as alternate control   
measure for Maize stem borer (Chilopartellus)

3. Genetic Improvement of Zea Maysto Control Lepidopteran and Hemipteran Pests
4. Transformation and Expression Studies of Maize Inbred Lines
5. NRPU Project # 7835: Expression Studies of Modified Sucrose Isomerase Genes (SIG) in   

Saccharum officinarum
6. Genetic diversity studies for Whip Smut tolerance in Sugarcane germplasm
7. Expression Studies of Modified Vip3A and ASAL Genes in Sugarcane
8. Transgenic expression of glyphosate and cane borer resistant genes in Sugarcane
9. Antifungal activity of chitinase II against Colletotrichum falcatum Went causing red rot   

disease in transgenic sugarcane
10. Post transcriptional gene silencing of sugarcane mosaic virus in transgenic sugarcane
11. Transcriptome Analysis of Sugarcane cultivars in Response to Red rot (Colletotrichum   

falcatum) infection
12. Post transcriptional Gene Silencing of Helicoverpa armigera  in Potato
13. siRNA based Gene Silencing of Potato Virus Y
14. NRPU project # 4072: Integration of ring finger anti-sweetening gene in Potato
15. Transformation and expression studies of multiple frost tolerant genes in Solanum   

tuberosum L.
16. Expression Studies of Phosphofructokinase B Gene against Low Temperature    

Sweetening in Potato
17. Expression studies of chitinase gene in transgenic potato against Alternaria solani.
18. In Plant gene silencing of Potato Virus X by Small interference RNAs in transgenic Potato
19. Expression and transformation studies of antifreeze protein gene of carrot in potato
20. Long dsRNA mediated gene silencing in cotton aphid
21. Transformation of REPAT gene in cotton: A multi transgenic approach to develop weed   

resistance
22. Transformation of Pinellia ternate agglutinin (PTA) Gene in Cotton
23. Transformation of Cry1la12 Gene in Cotton against chewing insects

Centre of Excellence in Molecular Biology (CEMB), Lahore
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C- Plant Genomics Group

1. Cloning, antibody production, expression and cellular localization of universal stress  
protein gene (GUSP1-GFP) in transgenic Cotton

2. Gene expression in response to Cotton Leaf Curl Virus Infection in Gossypium Hirsutum   
under variable environmental conditions

3. Correlation analysis of CLCuV infection with Whitefly Population, Leaf Epicuticular Wax   
Load and composition in different cotton varieties

4. De novo assembly of Agave sisalana transcriptome in response to drought stress    
provides insight into the tolerance mechanisms

5. Enhanced heat stress tolerance in transgenic Cotton by application of Exogenous   
Spermidine

6. Housekeeping gene normalization in Agave sisalana
7. Identification and Characterization of ESTs from Zeamays L. through DNA microarray   

under different abiotic stresses
8. Gene expression analysis reveals complex regulation of hormones and energy    

metabolism under osmotic and cold stress in root tissue of Maize

D- Bio-safety Group

1. Nutritional assessment of recombinant plant DNA and transgenically expressed proteins  
 on different biological functions of Albino Rabbits
2. Risk assessment study of Bt toxins (Cry1AC andCry2AC) on non-target soil Rhizobacteria

In summary all the four groups of agri-biology at CEMB are working together from gene 
identification to genetic transformation and seed production. And biosafety group performing 
risk assessment of the GM crops.

Future objectives of CEMB are:

1. Development of cytoplasmic male sterility in cotton.
2. Genome editing of color development pathway in cotton.
3. Transformation of fiber related trait in combination to improve micronaire value of   

Gossypium arboretum and Gossypium hirsutum as well.
4. Control of CLCuV through multiplex based genome editing of satellite DNA by using Cfp   

system.

Centre of Excellence in Molecular Biology (CEMB), Lahore
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5. Development of Edible vaccine in Alfa Alfa.
6. Control of Pink bollworm through Alternative way of toxin gene expression.
7. Virus Challenge assay of NDV and Influenza virus of Chicks vaccinated through plant   

feed.
8. Genome editing of potato virus X and Potato Virus Y through CRISPR System.
9. Improvement of Nutritional constituents of potato through genome editing.
10. Fusion gene expression in cotton to control pink boll worm.
11. Gene pyramiding of weedicide resistance gene to avoid super weed development.
12. Fiber improvement of cotton through increasing the physiological efficacy of the plant.
13. Risk assessment of genetically modified plants having atpme, anpme, fiber related genes   

and genome editing plants.
14. Expression of fern like chitinase against whitefly with cas9 targeting ClCuV.  
15. Knockout of ACC gene of verticillium wilt through CRISPR Cas system.
16. Plant Genome Engineering for Improvement of Mustard oil and yield improvement of canola.
17. Introduction of different transcription factors to enhance fiber gene expression.
18. Gene Pyramiding of CEMB Commercialized Bt transgenic Cotton with alternative    

strategy to prolong resistance against cotton bollworms especially Pink Boll Worm.
19. Gene Pyramiding of CEMB sucking pest resistant transgenic Cotton with alternative   

strategy to prolong resistance against sucking pests especially white fly.
20. Gene Pyramiding of CEMB Bt transgenic Maize with alternative strategy to prolong   

resistance against Maize Borer especially stem borer.
21. Transgenic expression of cellulase genes to increase the sugar contents in sugarcane.
22. Transgenic approach to control Adismosquito.
23. Expression of insecticidal Chitinase genes against cotton and corn pests. 
24. siRNA Based Vaccination approach to Combat Bird Flu in Poultry.
25. Transgenic approach to develop heat resistance in corn.
26. Unraveling the physiological aspects of late blight infection in Potato.
27. Identification of economical important traits of Corn through marker assisted selection.
28. Development of double haploid lines for high yielding hybrid seed production in Maize.
29. Field studies of the transgenic cotton plants containing GUSP1gene. 
30. Characterization of transgenic cotton plants containing wax genes.
31. Molecular characterization of the transcripts identified through Microarray in maize   

under cold, heat and osmotic stress.
32. Molecular characterization of the transcripts identified through RNA-Seq in Agave sisalana.
33. Field study of transgenic cotton plants containing HSP70gene.

Centre of Excellence in Molecular Biology (CEMB), Lahore
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In School of Biological Sciences, Plant Functional Genomics group is working to identify the function of 
genetic components involved in vital processes of plant development and resistance to biotic and abiotic 
processes in important crops. Another research group is engaged in molecular marker identification for 
major diseases (red rot, brown rust, smut and SCMV) affecting sugarcane. Gene editing and transformation 
of model plants and other economically important crop plants for genetic engineering of desirable traits 
is underway.

Summary of achievements:

• Identification of novel transcription factors involved in the development of extra-long   
cotton fiber

• Identification of novel targets of fiber related transcription factors through    
Electrophoretic Mobility Shift Assay

• Orthologous expression of transcription factors in Arabidopsis thaliana mutants
• Construction of over-expression and silencing cassettes of identified transcription factors
• Identification of Resistant Gene Analogues (RGAs) linked with disease resistance against   

rust, red rot, smut and ratoon stunting disease.
• Twenty five RGAs for sugar cane cultivars have been reported and documented in NCBI   

Genbank database.
• Development of insect resistant transgenic sugarcane plants using crystal insecticidal   

gene Cry 2AC7

School of Biological Sciences (SBS), University of the Punjab, Lahore
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Highlights of Current Research
• Improvement of fiber quality of cultivated cotton by manipulating the transcriptional   

dynamics during fiber development. 
• Utilization of molecular biology approaches to unravel the genetic mechanism and key   

genetic factors involved in the production of extra-long staple in elite fiber producing   
cotton (Gossypium barbadense). 

• Characterization of transcriptional regulators through orthologous and ectopic    
expression in model plant Arabidopsis thaliana. 

• In vitro cotton Ovule culturing to explore the role of various growth regulators,    
inhibitors and metabolites at various fiber developmental stages

Future Work
• Identification and functional characterization of transcription factors involved in    

drought and salinity stress tolerance in plants. 
• Utilization of RGAs from sugarcane for developing resistant transgenic sugarcane plants   

against rust, red rot and smut diseases

School of Biological Sciences (SBS), University of the Punjab, Lahore
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The Institute of Agricultural Sciences (IAGS), University of the Punjab, Lahore designed constructs 
specifically target the Cotton Leaf Curl New Delhi virus. While other constructs were devolved against 
the gut protein of the virus vector (Bemisia tabaci) so that these insect vectors becomes aviruliferous.  Work 
has also been done on an endosymbiotic bacteria present in the gut of white fly and their role in virus 
transmission.

Moreover, the cotton variety “VH-289”, which is adapted to Pakistan growing conditions, was transformed 
with a dsRNA, anti-viral hairpin construct, referred to herein, as Vβ. The aim was to knockdown, or reduce 
the expression of the Cotton leaf curl Kokhran virus-Burewala (CLCuKoV-Bu)  AV1 gene essential for viral 
replication initiation, and of the βC1 gene and SCR region of CLCuMB, using the Agrobacterium-mediated 
embryo shoot apex cut method. The transgenic cotton plants harboring the Vβ construct showed 
substantially reduce beta satellite accumulation. 

Entomopathogenic fungi produce endochitianses, involved in the degradation of insect chitin to 
facilitate the infection process. In this regard, big collection of entomopathogenic fungi were collected 

The Institute of Agricultural Sciences (IAGS), PU, Lahore
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from different agroecological zones of Pakistan and preserved at 1st fungal culture bank of Pakistan 
at IAGS. Fungi belonging to the genera of Aspergillus, Acremonium, Beauveria, Cladosporium, Alternaria, Clonostachys, 
Penicillium, Trichoderma, Fusarium, Metarhizium and Verticillium were among the collections.  The fungal chitinases 
from entopathogens were amplified and expressed in cotton plants for the defense against Bemisia tabaci. 
Similarly, the chitinase from M. anisopliae were incorporated into cotton plants to enhance their resistance 
against B. tabaci. In addition to that, chitnases have the potential to suppress the phyto-pathogenic activity 
which in turn will significantly reduce the dependency of the farming community on toxic chemical plant 
protection strategies. 

Similarly, various functions of both exo-β- glucanases and endo-β-glucanases have been studied in fungi. These 
enzymes have a role in metabolism and the differentiation of β-glucans. There are different evidences 
regarding the functions of fungal β-(1, 3)-glucanases in diverse morphogenetic-morpholytic processes during 
differentiation and development. The mycoparasitic activity of Trichoderma species is mostly accounted 
by glycoside hydrolases. The endoglucanase of Trichoderma suppressed the hyphal penetration and spore 
germination of pathogenic fungi. This might be due to hydrolysis of the chitin and glucan substrates, 
respectively, present in the cell wall of Phytophtora capcisi. Therefore, it is recommended that ß-1, 3-glucanases 
have a role in the mycoparasitic potential of many fungal species and facilitate the entry to the cell wall 
of host-pathogen. Endoglucanases isolated from Trichoderma showed maximum resistance to soilborne 
pathogens as compared to other glucanase genes from bacteria and plants.

Biochar can play a major role in expanding options for sustainable pest, diseases and soil management by 
improving upon existing best management practices. We have made biochar from indigenously designed 
pyrolysis chamber at IAGS, using waste material generated by agricultural practices such as rice straw, 
cotton sticks, leaves and etc. Biochar application effectively reduced the incidence and severity of Fusarium 
oxysporum f. sp. lycopersici and Alternaria solani in tomato.  Currently, the work is in progress in understanding 
the molecular basis of mechanisms behind defense related genes activation in plants against economic 
important phytopathogens in response to biochar and biochar derived nano-particles against Xanthomonas 
campestris pv. Vesicatoria as well as understanding on molecular basis the microbial community dynamics in 
response to biochar application.

The 1st international patent in the field of industrial enzyme was developed by IAGS and School of Biological 
Sciences, University of the Punjab Lahore. It involves the single step liquefaction and saccharification of 
corn starch using an acidophilic, calcium independent and hyperthermophillic pullulanase.  

The work has also been done as well as in progress for the development of abiotic stress tolerance in 
rice as well as development of gene mapping procedures to identify the function of key genes relative 
to agricultural traits in wild rice and utilization of molecular breeding approaches to develop resistance 

The Institute of Agricultural Sciences (IAGS), PU, Lahore
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against grain discoloration disease. As, resistance is one of the major problems facing public health and 
agriculture. Resistance has been referred to as “instant evolution” and causes major disruption whenever 
vectors of human disease or pests of agriculture can no longer be controlled. IAGS has its major share in 
the study of resistance as both a problem for which we are developing practical solutions. IAGS specialize 
in investigating the mechanisms (biochemical and genetic), inheritance, management, fitness costs and 
population genetics of insecticide resistance. In addition, the ecotoxicological effects of different agro-
chemicals at population level has also been one of the prime areas of research interest.

These days at IAGS research in agriculture is focusing the theme of sustainability along with protection 
of agriculture produce. Nanotechnology in agriculture sector aims enhancement of agricultural produce 
and reduction of pesticides through providing innovative agrochemical agents and their novel delivery 
mechanisms. Biosynthesized nanoparticles can revolutionize the field of plant pathology by introducing 
environment friendly approach for disease management and playing a potential part in agriculture 
industry. However, till today small number of work had been done to integrate nanotechnology into 
phyto-pathology so, the challenge to reduce the global food production, this area of research is in need 
to be adopted and explored for the management of plant diseases. IAGS are working on the use of plants, 
bacteria and fungi for green synthesis of antifungal nanoparticles to manage soil borne phytopathogens. 
The use of bio-agents will reduce chemical utilization in these processes hence risks involved with their 
use.

The Institute of Agricultural Sciences (IAGS), PU, Lahore
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NIGAB established at National Agricultural Research Centre (NARC) under the umbrella of Pakistan Agricultural 
Research Council (PARC; an apex agricultural organization of Pakistan) is an exclusive national institute 
dedicated to undertake agricultural research in all the three domains of life including plants, animals and 
microbes. It is a complex of biotechnology with 28 state of the art labs each designated for a specified area 
along with glasshouses and containment facilities. Since its inception in 2007, NIGAB has been recognized 
nationally as well as internationally for quality research in agricultural biotechnology. 

Research programs of NIGAB primarily focus at enhancement plant and animal productivity and value added 
bio-products for national food security, thereby helping in achieving sustainable developmental goals for 
better economy in this country. Through traditional genetic engineering NIGAB has developed GMOs of 
wheat, groundnut, potato and tomato against diseases, drought and salinity which await approval from 
regulatory bodies for commercial utilization at farm level. It has also exploited marker assisted selection for 
development of new varieties of crops for rust, salinity and drought tolerance. NIGAB has embarked on new 
breeding technologies including, speed cloning, speed breeding, genomic selection and genome editing 
using CRISPR-Cas9/dCas9/CPf1 (Express Edit) approaches for enhancement of plant productivity. Next 

National Institute for Genomics and Advanced Biotechnology (NIGAB)
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Generation Sequencing data obtained through genome re-sequencing and transcriptome (RNA-seq) 
sequencing is being analyzed for varietal/hybrid identification, SNP (KASP) markers development and gene 
discovery in wheat and tomato. NIGAB is also a part of mega projects on “productivity enhancement in rice 
and sugarcane” launched under Prime Minister’s Agricultural Emergency Initiative. Development of high 
yielding varieties of rice such as Green Super Rice is being carried out at NIGAB using techniques of genomic 
selection. Unveiling of ancestry relationship of sugarcane cultivars grown in Pakistan using high throughput 
sequencing and genomic platforms is underway.

Seventeen novel genes related to various desirable traits in plants have been isolated and being transferred 
in crops through traditional engineering and genome editing. Different projects on herbicide tolerance 
in pulses, bio-fortification of tomato, double haploid production in wheat, yield enhancement in wheat 
through modifications in root architecture and spikelet genes are being implemented at NIGAB. It is a credible 
reference laboratory of biotechnology and molecular based diagnostic testing of GMOs, identification of 
unknown olive varieties and adulteration in meat and exportable commodities for quality assurance. Tissue 
culture section has replaced bunchy top infected banana with virus free banana in Sindh province, and 
currently 4 new high yielding varieties of banana produced through tissue culture are in registration process.
 
In livestock sector, NIGAB is actively involved in developing vaccine for disease prevention and epidemic 
control, and also in selecting superior breeds of animals improved milk and meat productivity using genome 
sequencing. Development of indigenous probiotic feed additive products to improve productivity of dairy 
buffalo in cost effective manner is also the priority research area. 

The Plant Genomics and Biotechnology (PGB) department at PARC Institute of Advanced Studies in 
Agriculture (PIASA) is run by scientists of NIGAB. Due to their untiring efforts and dedication, so far, 15 PhD 
and more than 160 MPhil students have completed their thesis research work.

National Institute for Genomics and Advanced Biotechnology (NIGAB)
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Centre of Agricultural Biochemistry and Biotechnology (CABB) has been central to innovation and teaching 
in Biotechnology. Centre has a track record of providing facilitated access to cutting-edge scientific 
technologies for University of Agriculture faculty, staff, and graduate students, as well as collaborators 
nationwide. Hence, CABB enables researchers from allied Departments by allowing them to focus on their 
research without the burden of developing and maintaining the infrastructure and expertise to support 
ever-changing technologies.
CABB is equipped not only to carry out cutting-edge research to compete at national and international 
levels also offer five degrees at levels of BSc (Hons) Agriculture major in Biotechnology, MSc (Hons) Agri 
Biotechnology, MPhil Biotechnology, PhD Biotechnology and PhD Molecular Genetic, an interdisciplinary 
degree to accommodate students from plant and animal sciences including basic sciences. 
The strategic targets of our research work are synthetic biology and chloroplast molecular biotechnology, 
transgenic development, virology, germplasm characterization using OMICS approaches, somatic 
hybrid development, plant-insect interaction and diagnostic facilities for GMO detection and dengue 
characterization. The potential impact of these projects could be in terms of the strategic targets.
CABB also participates in a number of outreach activities, the largest of which is the annual/biannual 
University Festivals and national and international seminars/workshops. Further, Centre allows school/
college/university students across the country to visit and which help them gather information about the 
courses and facilities available at CABB.

National Institute for Genomics and Advanced Biotechnology (NIGAB)
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The projects which are currently in progress and are related to Agricultural Biotechnology include:- 

1. Development of Microbial consortium to be used as Bio-fertilizer
2. Development of Microbial consortium for an efficient Composting

Bio-fertilizers are living microbes that can associate with plant roots symbiotically. This symbiotic 
association results in the rapid and safe conversion of organic material of soil into simple compounds 
that can be easily absorbed by the plants. Bio-fertilizers function to improve the soil fertility, maintain the 
natural habitat of the soil, replace the chemical nitrogen and phosphorus by 30%, and stimulate the plant 
growth.  It can increases crop yield by 20-30%, It can also provide protection against drought and some 
soil-borne diseases. Thus, bio-fertilizers provide “eco-friendly” organic agro-input. In IIB, work is being 
carried out on the isolation of different microorganisms to be used as bio-fertilizers. Phosphate, Zinc 
and potassium solubilizing bacterial species and nitrogen-fixing microbial cultures have been already 
isolated from different sources. Characterization and growth optimization of the isolates is being carried 
out. However, plant trials will be carried out after the characterization of the isolates. 

Institute of Industrial Biotechnology (IIB)
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Composting

The research work for the production of compost inocula is also being carried out in IIB. Several 
microbial species have already been successfully identified and characterized and work is going on 
for the selection of suitable combinations of the microbial species as inocula for the accelerated 
composting process. Compost, the end product of composting is organic matter that has been 
decomposed by different types of microorganisms (bacteria, fungi and actinomycetes). This nutrient 
riched decomposed organic matter is used as soil conditioner in gardens, landscaping, horticulture, 
urban agriculture and organic farming etc. It is beneficial for the land in many ways, including as a 
fertilizer, natural pesticide, and source of vital humus.

Institute of Industrial Biotechnology (IIB)



COMSATS University Islamabad, 
Abbottabad Campus.

2.13





Status of Agricultural Biotechnology in Pakistan 113

Biotech-program got Approx. 53 million rupees allocation for the establishment and up gradation of labs 
and research facilities including green houses in 4 year PC-1 of COMSATS, Abbottabad. The department 
of Biotechnology has four major areas or groups of research and development at CUI system namely; 
Agricultural, Health, Environment and Industry.  The faculty in the department is thus distributed 
according to their areas of expertise in the said research groups.  Agricultural Biotechnology is the most 
prominent research group comprising almost 40% of the faculty and graduate students.  The group is 
primarily involved in developing integrated genetic, biochemical, and biotechnological strategies to 
exploit plants’ potential in improving agricultural productivity, medicinal values, and conservation status 
in the dynamic climatic changes. The Agri Biotechnology research and development group is particularly 
involved in the following projects.
 
1. Exploitation of early maturing short stature wheat potential with higher yield using marker assisted 

introgression of genes.  Winter wheat was the target for these objectives  and 200 head to row 
selections were initially made from an open population.  After several cycles of field testing and 
selection   Winter wheat advanced lines are in the final evaluation at multi locations in winter growing 
areas.   

COMSATS University Islamabad, Abbottabad Campus.



Status of Agricultural Biotechnology in Pakistan114

2. Genomic based improvement of spring wheat cultivars.  Marker based head to row selection 
of spring wheat from a mixed population of historical wheat accessions was initiated. Twenty 
advanced lines were converged based on the desired traits and were tested in multi-location 
replicated field trials in diverse environment over 3 years.  All are in the final evaluation trials.  

3. Hybrid maize production for hilly areas of Pakistan using conventional and molecular marker based 
technologies.  Hundreds of accessions and reciprocal crosses were converged into 10 potential 
hybrids following phenology and DNA markers. Hybrids are in the final evaluation process. 

4. Exploitation of genetic potential of indigenous medicinal plants for medicinal, industrial, and 
agricultural utility.  Developed, refined and optimized protocols for successful isolation of nucleic 
acid and biochemical compounds of therapeutic and medicinal importance from selected flora 
of medicinal plants of Northern Pakistan. Of the several such compounds, the prominent work 
is on flavonoid/flavonol compounds from Tagetes species and rosmarinic acid, a compound of 
high medicinal value and as a botanical insecticide, from Isodon rugosus grown in Hazara region. 
The isolation, quantification and structural elucidation along with the determination of genetic 
controls of these important compounds will lead to invent and registered these compounds in 
societal welfare.

5. High density genetic and physical map of Ph1 (chromosome pairing regulator) generegion on 
Chromosome 5B in wheat by comparative genomic analyses and identifica tion of the genetic 
potential of tissue culure and genetic transformation.  

6. Number of projects on genetic transformation in various crops/plant for economically important 
traits are in operation in the department.

COMSATS University Islamabad, Abbottabad Campus.
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Ayub Agricultural Research Institure (AARI) is the largest research establishment not only of Punjab but 
of the country. It has institutes all over Punjab and is the main custodian of agricultural research and 
development. In order to harness agri-biotechnology, Agricultural Biotechnology Institute (ABRI) has 
been established with the following activities:

• Use of plant biotechnological tools for the improvement of field crops and support to   
other AARI institutes:

 1. Genomics
 • DNA Fingerprinting
 • Molecular Breeding
 • Genetic Diversity

 2. Diagnostic Services
 • GMO

Agricultural Biotechnology Research Institute, AARI, Faisalabad
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 • Basmati Purity
 • Hybridity
 • Bio fertilizer
3. Genetic Engineering 
 • Gene Synthesis & transformation
 • Biosafety assessment trials
4. Tissue Culture
 • Micro propagation 
 • Somaclonal Variatio
5. Development of crop specific Biofertilizers 
6. Capacity Building

Completed R&D activities 
 • Optimization of tissue culture protocol for Sugarcane, Wheat, Brassica, Rice,   
  Tobacco and Maize
 • Rapid micro-propagation system was standardized for Potato, Sugarcane,
  Banana, Stevia, Ginger  
 • Establishment of laboratory facilities for
  Genomics & molecular studies    2006
 • Testing of Biotech Crops    2009
 • Genetic Engineering     2014
 • ISO-17025 Accreditation of GMO testing Lab  2018
 • Assisted in pyramiding of five BLB resistance genes (Xa4, Xa5, Xa7, Xa13 & Xa21)  
  from coarse rice to basmati rice using gene-based/linked DNA markers
 • Molecular breeding in groundnut, sugarcane, wheat, cotton, rice, olive, linseed,  
  brassica
 • Survey to assess purity of Bt cotton at farmers field in 15 districts regarding Bt &  
  RR genes. 
 • Testing of Cotton NCVT entries for Bt/RR genes and wheat PUWYT entries for rust  
  resistance and quality genes

Agricultural Biotechnology Research Institute, AARI, Faisalabad
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• Sugarcane

• Wheat

• Rice

• Brassica

• Date palm

• Wheat

• Rice

• Cotton

• Tomato

• Maize

• Sugarcane

• Date Palm

• Potato

• Soyabean

• Onion

• Brassica

• Cotton

• Sugarcane

• Wheat

• Tobacco

• GMO detection, identi�cation & Quanti�cation

• Basmati Rice purity test

• Hybridity testing

• DNA �ngerprinting

• Bio-Fertilizer testing

• Wheat

• Rice

• Cotton

• Raya

• Mung

• Chickpea

• Vegetables

• Lentil

• Mash

• Sesame

• Soybean

• Groundnut

• Berseem

• Maize

• Sun�ower

Ongoing R&D Activities (TARGET CROPS)

Tissue culture Diagno�ics Soil BacteriologyMolecular
Breeding 

Genetic
Engineering

Agricultural Biotechnology Research Institute, AARI, Faisalabad

Table 12: Ongoing R&D Activities (Target Crops)
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Ongoing Genomic Projects

1. Genomics:
• DNA barcoding / fingerprinting for varietal identification key in Wheat (13), Potato (12)   
 and Tomato (13) varieties.
• Molecular Breeding
• Wheat Rust resistance & quality related genes (Fe, Zinc, Protein)
• Rice   BLB resistance and submergence tolerance
• Maize  Quality (Tryptophan & lysine; Pro Vit-A and carotenoids), drought
• Cotton  Quality traits, Insect resistant gene (Cry1AC)
• Soybean  Heat and Drought
• Sugarcane  Red Rot
• Molecular Genetic Diversity: 
• Maize (200 genotypes)
• Soybean (100 genotypes)

2.  Diagnostic Services 
• NCVT of Cotton for Bt/RR and PUWYT of wheat for diseases & quality
• On demand (public and private) GMO, purity, hybridity testing
• Biofertilizer testing under FCO and for Registration
• Biosafety Assessment  

3. Genetic Engineering
• Genes: EPSPS (Weedicide tolerance), Cry1AC+Cry2Ab (Insect resistance),
 FAE1 (for Low Erucic acid), MAX1 gene (for high yield)
• Crops: Brassica, Sugarcane, Wheat and Cotton

4. Tissue Culture
• Somaclonal variation in wheat, sugarcane and rice for enhancement of genetic    
 variability to develop new genotypes

5. Development of crop specific Biofertilizers 
• Wheat, Rice, Maize, Barseem, Chikpea, Mungbean, Lentil, Alfalfa 

6. Capacity Building
• Agri. Extension, FSC&RD, Universities, Research Organizations, Private companies

Agricultural Biotechnology Research Institute, AARI, Faisalabad
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Achievements 

A. Genomics:
BLB resistance genes pyramiding from coarse to basmati rice
Genes: Xa4, Xa5, Xa7, Xa13 & Xa21
Samples: 5857  samples of various generations
DNA Marker for Xa5 was developed
Wheat rust resistance and quality genes tagging in PUWYT entries
No of entries about 50 each year

Rust genes:
1. Lr-19: SCS-265     2.  Lr-28: SCS-421 
3.  Lr-29: F24     4.  Lr34/Yr18/Pm38: CsLV34 
5.  Lr46/Yr29/Pm39: Xwmc-44    6.  Sr2: Stm559TGAG 
7.  Sr-31: SCSS30      8.  Sr36: Xstm773 

Quality genes:  
1. HMW-GS: Dx2/Dx5, By8 
2. Iron:  Xgwm-577, Xcfa-2019 
3. Zinc: Xgwm-537, Xgwm249,Xbarc78
4. Grain Protein: Xbarc12

Varietal identification key developed
Olive  07 varieties  &  150 DNA markers
Datepalm 13 varieties  &  210 DNA markers
Cotton  21 varieties  &  300 DNA markers
Maize  08 genotypes   &  215 DNA markers 

Wheat

Rice

Sugarcane

Cotton

Groundnut

60

70

90

95

95

Brassica

Sorghum

Olive

Linseed

30

48

32

26

Crop CropNo.
of genotypes

No.
of genotypes

Agricultural Biotechnology Research Institute, AARI, Faisalabad

Table 13: Molecular Genetic diversity studies for molecular breeding
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B. Diagnostic Services

GMO testing Lab was ISO-17025 accredited successfully 
2018-19 = 1490 samples (Total samples = 12166 tested)

Crops: Cotton, Rice, Maize, Brassica, Chickpea, Sorghum sudan grass, Peas, onion, beet, chillies, 
bitter gourd, bottle gourd, ridge gourd, pumpkin, spinach, watermelon, tar, brinjal, sunflower, 
cauliflower, cabbage, okra, raddish, turnip, bajra, tomato, cucumber, squash, beans, sponge gourd, 
finecut grass, cloves, sweet pepper, hot pepper etc.

C. Genetic Engineering 

Genes synthesized:
I. EPSPS (GT)gene for Glyphosate tolerance (Accession No.KP212901)     
 https://www.ncbi.nlm.nih.gov/nuccore/KP212901
II. Cry1AC gene for insect resistance (Accession no. KX622797)      
 https://www.ncbi.nlm.nih.gov/nuccore/KX622797
III. Cry2AB gene for insect resistance (Accession No. KX622798)      
 https://www.ncbi.nlm.nih.gov/nuccore/KX622798
Biosafety trial: Cotton = 19 genotypes

D. Tissue Culture:

a. Somaclonal Variation:
• Ufaq 2002 (Wheat variety developed)
• HSF-242 (Sugarcane variet developed)
• 3 wheat genotypes (14BT004, 14BT022, 15BT001)  contributed in NUWYT (2018-19)
• 2 wheat genotypes (16BT008, 16BT015) contributed in PUWYT

b. Micropropagation:
• Standardization of protocols for micropropagation of promising sugarcane varieties and  
 prepared 93800 tissue culture plants and 611640Kg tissue culture seeds of sugarcane.
• Multiplication of healthy and vigorous shoots of potato and prepared 32180 tissue   
 culture plants, 66263 micro tubers, 447001 mini tubers and 133.69 tons pre-basic seed.

Agricultural Biotechnology Research Institute, AARI, Faisalabad
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E. Doubled Haploid production in wheat

Anther cuture
Wheat x Maize crossing

F. Development of crop specific Biofertilizers 

Bio-fertilizer packets
• 5 years:  36219 Packets
• 2018-19: 14760 Packets
Testing of Biofertilizers
• 2018-19: 107 samples (Biofertilizers / Biostimulants)
• Reference samples: 13 (2018-19)

G. Capacity Building

• 394 personnel in 2 phases
• About 80-90 internship students each year

Agricultural Biotechnology Research Institute, AARI, Faisalabad
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KAM School of Life Sciences (SLS) has its origin in the Department of Biological Sciences which has a history 
of nearly 100 years. However, since the up gradation of FCC to a University, the Department has developed on 
modern lines focusing on teaching and research while meeting all the requirements of liberal arts education. 
Efforts have also been made to encourage multidisciplinary and interdisciplinary approach to research. With 
these objectives in view, we have been able to attract internationally renowned faculty with expertise in 
various disciplines of science namely biochemistry, genetics, molecular biology, microbiology, bioinformatics 
etc. Research activities relate to health, agriculture, food, environment and industry. Availability of such an 
expertise enabled us to initiate different graduate and postgraduate programs. Our faculty has been able 
to win competitive research grants worth nearly 150million over the last seven years. This has enabled us 
to equip the laboratories with state of the art facilities and to support graduate and postgraduate students.  
In addition liberal funding by the University for providing infrastructural support has been crucial for the 
development.

Several of the funded projects have been successfully completed resulting in several publications. Efforts 
are continuously being made to develop linkages with the end user industry may it be in agriculture, food, 
pharmaceutical or medical institutions. Several MoUs in this regard have been signed. 

KAM - School of Life Sciences, FCCU, Lahore
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Themes for Agricultural Biotechnology for Food Security

• Biofortification: value addition in Nutritive Qualities
• Increase Fertilizer Use Efficiency – Reduction in Production Costs
• Introduce Salt, Drought and Heat Tolerance in Economic Crops 
• Increase Crop Productivity

Research Projects (Completed)

1. Dr. Kauser A. Malik (2010-2016) Development of Transgenic Wheat with increased    
 bioavailability of iron and zinc, Funded by PARB, Rs.27 million
2. Dr. Aisha Saleem Khan, (2012-2014) “Hydrophytes as Phytoremediators for treating    
 industrial wastewater in constructed wetlands” funded by WWF  Rs 3 million
3.  Dr. Kauser A. Malik (2012-2016) Development of biomass with low lignin content. HEC,   
 Rs. 13 million
4. Dr. Kauser A. Malik  (2014-2015) “Risk assessment of transgenic wheat with enhanced   
 phosphorous use efficiency (PUE) and increased bioavailability of iron and zinc” Funded  
 by CERA, USA; US$ 13860
5. Dr. Kauser A Malik   (2012-2015) “Microbial Diversity and Molecular signals controlling   
 plant microbe interaction in the rhizosphere”, Funded by Pakistan Academy of Sciences  
 (PAS) Rs. 2 million
6. Dr. Asma Maqbool  (2014-2016) “Development of homozygous lines of transgenic wheat   
 and screening for phosphorus use efficiency” funded by PSF; 2.96 million
7. Dr. Samina Mehnaz   (2015-17)“Isolation and characterization of secondary metabolites  
 produced by  rhizobacteria and their potential as biocontrol agents” Funded by HEC ; 7.5  
 million
8. Dr. Kauser A. Malik  “Microbial diversity and metagenomic analysis of rhizosphere of   
 plants growing in extremely halophytic and xerophytic environments”. Funded by HEC,  
 Duration 2016-2019 Rs. 3.8 million
9. Dr. Deeba Noreen Baig  “Resistance Management by Vegetative Insecticidal Protein (VIP)   
 Based biopesticide” Funded by Pakistan Science Foundation. Duration 2016-2018; 4.6 million
10. Dr. Kauser A Malik “Enhancing fertilizer use efficiency in wheat by using transgenic    
 approach”. Funded by ALP/PARC (2014-18) Rs. 17 million

KAM - School of Life Sciences, FCCU, Lahore
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On Going Research Project

1. Dr. Kausar A Malik “Development of a new herbicide trait and its transformation into    
 wheat and cotton” funded by PARB (2017-20) Rs. 30 million
2. Dr. Asma Maqbool “Development Of Vitamin B6 Enriched Wheat “funded by HEC    
 (2017-2020) Rs. 3 million
3. Dr. Zaffar Mehmood,“Food grade shelf stable and surfactant free nano-emulsions as    
 vehicle for bioactives to enhance their bioavailability” Funded by HEC 2017-2020
4. Dr. Aftab Bashir, “Transgenic approaches for the development of drought and salt    
 tolerance in wheat”, Funded by CAS-UAF, Duration 2016-2019; Rs. 5 million
5. Dr. Kauser A. Malik “Microbiome profiling of the cotton plant under Cotton Leaf Curl Disease   
 attack” Funded by PAS (2019-2021) Rs. 2,144,400
6. Dr. Kauser A. Malik “Metagenomics of Cotton leaf Curl Disease (CLCuD)” Funded by Avh 2020-  
 2023 (Euro 54.207)

Projects approved by NBC for laboratory genetic manipulation

1. Development of lignocellulosic biomass for efficient conversion to fermentable sugars   
 and ethanol through genetic engineering (HEC)
2. Development of a new herbicide trait and its transformation into wheat and cotton    
 (PARB) 
3.  Development of Vitamin B6 enriched wheat funded by (HEC) Rs. 3,67,100
4. Transgenic approaches for the development of drought and salt tolerance in wheat    
 (USPCAS-AFS)
5. Utilization of multiple transcription factor genes for enhancing wheat yield (ALP, PARC)
6. Development of Gene Constructs for Heat Tolerance in Monocot and Dicot Species and   
 development Maize Transgenic (Four Brothers Seeds Corporation)
7. Genetic transformation of Chickpea for better adaptation to drought and heat for    
 increasing crop yield (CAS-AFS, UAF, Faisalabad)

Projects approved by NBC for Field Trial

1. Development of transgenic wheat with low phytate for increasing bioavailability of iron   
 and zinc  (PARB)
2. Increasing Phosphorus use efficiency in wheat through genetic engineering
 (PSF,NSLP)

KAM - School of Life Sciences, FCCU, Lahore
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Facilities available at KAM - SLS

KAM - School of Life Sciences, FCCU, Lahore
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In Pakistan, Agriculture sector plays a strategic role in the process of economic development. It has already 
made a significant contribution to the economic prosperity of the country. The private sector is playing 
an important role in developing and put on innovative technologies to increase agriculture productivity. 
Four Brother Group, Pakistan continuously thriving to provide excellent quality and high productivity 
under the operations of technically skilled research team.
 
FB Genetics

FB Genetics is the first agriculture-based biotechnology company in Pakistan. It aims to serve the 
national agriculture by locally developed genetically modified crops exhibiting best field results. FBG 
research focuses on the crop improvement through advanced biotechnological tools. FBG develop plant 
transformation systems for gene integration in various crop plants like cotton, maize, sugarcane and 
potato using a current state of the art methodologies. FBG research work centres around the improvement 
of crop plants that can resist to both biotic and abiotic stresses. In doing that FBG pursued several lines 
of work that span multiple aspects including yield improvement, tolerance against chewing and sucking 
insect/pests, heat stress and improving plant immune system. All working lines in FBG are approved from 
National Biosafety Committee (NBC) and patented by Intellectual Property Organisation (IPO) of Pakistan. 

FB Genetics, Four Brothers Group
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FB Genetics, Four Brothers Group
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Ongoing Projects

1- Pink Bollworm (PBW) Resistant Cotton
PBW is a major pest of cotton in Pakistan and causes severe yield loses every year. Efforts to control PBW 
included the use of pesticides, cultural practices, and planting of Bt cotton. FBG has been developed the 
transgenic cotton varieties that are resistant to PBW. The elevated expression and additive effect of more 
than one transgene makes our cotton varieties more resistant against PBW.

FB Genetics, Four Brothers Group

2- Resistance against Sucking Insects/Pest
Among various biotic threats in cotton, after PBW, the infestation of sucking insects/pest including, 
Whitefly, Jassid, Thrips, and aphid are serious pests of cotton crop. FBG research team developed first 
Hexa-Gene whitefly resistant cotton plants in Pakistan. The six different genes specifically confer resistance 
against whitefly and for Jassid and Thrips. 

PBW Susceptible Cotton

Whitefly Resistant Hexa-gene vs. whitefly susceptible cotton plants.

PBW resistant vs. susceptible cotton



Status of Agricultural Biotechnology in Pakistan138

3- Herbicide Resistant Cotton
Cotton yield has been severely affected by weed competition. Previously, weed control was achieved 
by different conventional means, such as hand weeding and crop rotation. In 1997, first herbicide 
resistant cotton was commercialised, and afterwards acreage was dramatically increased. FBG research 
team transformed broad-spectrums herbicide resistant genes, glyphosate and glufosinate in our cotton 
varieties and achieved high level desirable expression.

4- Heat and Drought Tolerant Cotton
Heat and drought tolerance are a multigenic trait and its detrimental effects are severe on whole plant 
at physical, chemical as well as physiological levels. After careful analysis, our researchers are working to 
develop climate resilient cotton plants to better tolerate the changing environment. 

Before Spray After Spray

Climate Resilien t Cotton

FB Genetics, Four Brothers Group

Herbicide resistant cotton plant s. Comparison of both glyphosate 
and glufosinate containing cotton plant

Climate resilient cotton plants better tolerate high temperature and 
water scarcity.
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5- Virus Free Potato Plants
Viruses are among the most significant biotic constraints in potato production. Potatoes can be infected by 
many different viruses. Meristem culture has become a powerful and successful tool for virus elimination 
from infected plants and has been successfully applied in potato research. FBG research team put their 
efforts to develop tissue-culture based virus free potato plants.

6- CRISPR Crops
Gene editing tools provide advanced biotechnological techniques that enable the precise and efficient 
targeted modification of an organism’s genome. Gene editing systems have been utilized in a wide variety 
of plant species to characterize gene functions and improve agricultural traits. The CRISPR-Cas9 system 
open new avenues to exploit the disease susceptible genes and negative regulators of immune system for 
crop protection. FBG engineering crop plants with cutting edge CRISPR-Cas9 system to alter the genome 
engineering landscape in agriculture.

Virus Free Potato

llustration of gene
editing experiment

in cotton plant.

FB Genetics, Four Brothers Group

Tissue-culture based virus free potato plantlets.
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7- Varietal Identification 
Crop varieties are pivotal for agricultural production and ownership. Management and the improvement 
of crop germplasm is a great challenge. Due to phenotypic plasticity of cotton plant, morphological 
identification requires more time, cost and descriptors are often compromised statistically. FBG established 
genome-wide SNP markers of their cotton lines and currently using different analysis to develop DNA 
barcodes for variety identification.

8- Climate Change Blessings: Talagang Cotton Trial 20th June, 2019
As climate is changing year by year, it was need of the time that new cotton cultivation areas be searched. 
Four Brothers Group felt this pain seriously and taken this initiative in 2019 at Talagang. Transgenic cotton 
variety developed by Four Brothers Group was tested at this area, and with just one irrigation and pesticide 
spray, produced 50 mond/acre of phutti.

Talagang, Jasial village .

FB Genetics, Four Brothers Group

Schematic description of varietal identification process.

Cotton at Boom in Talagang, Jasial village.
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9- Toxicology Section
Four brothers toxicology is the first private lab in Pakistan and ISO accredited (ISO 17025:2005). FB 
toxicology lab is currently doing five different toxicity analysis of pesticides included acute oral toxicity, 
acute dermal toxicity, acute eye irritation, acute dermal irritation, and skin sensitization. 

10- Facilities Offered by FBG 
• Plant transformation.
• Confirmation of transgene integration.
• GMOs quantitation through ELISA and qPCR.
• Development of varietal barcode through DNA fingerprinting.
• Construction of plant expression CRISPR-Cas9 vectors to target any gene of interest.

11- Major Achievements
• Development of Pakistan’s first hexa-gene whitefly resistant cotton.
• Development of Pakistan’s first triple-gene cotton.
• Development of advanced herbicide resistant cotton.
• Development of pink-free cotton.
• Acquired patents from intellectual property organization of Pakistan (IPO-Pakistan;    
 Patent numbers 143139, 143167, 143200, 143138, and 142468) in addition to 16    
 countries worldwide which include USA, China, India and other Central Asian states.
• FB Genetics is among one of the single digit companies in the world to acquire this    
 patent technology.
12- National and International Research Collaborations
 FBG has several research collaborations with public and private sectors at national and   

FB Genetics, Four Brothers Group

Overview of toxicology studies of our products in model organisms.
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international level. Following is list of our collaborators:
a- National Centre of Excellence in Molecular Biology (CEMB), Punjab University, Lahore.

FB Genetics, Four Brothers Group

FBG and CEMB collaborative work on removing pungent smell in mustard.

FBG and CEMB collaborative work on cotton
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b- Forman Christian College University (FCCU), Lahore.

c- National Institute of Biotechnology and Genetic Engineering (NIBGE), Faisalabad.

FB Genetics, Four Brothers Group

FBG and FCCU collaborative research work on heat tolerance in maize.

FBG and NIBGE collaborative research work on insect resistance in cotton.
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d- National State Cotton Key Laboratory, Beijing China

FB Genetics, Four Brothers Group

FBG and National State Cotton Key Laboratory, Beijing, China collaborative 
research work on fibre length in cotton
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The Largest Marketing Network Developing and Commercializing Biofertilizers and Biopesticides in 
Pakistan

Auriga Group of Companies is involved in research, product development and marketing of products of 
agricultural biotechnology since 2010 and have developed biofertilizers, biopesticides and bio-stimulants 
that are popular among the farmers in Pakistan. It has state of the art biotechnology lab equipped with all 
necessary facilities and highly qualified staff for isolation, characterization and screening of PGPR stains. 
Students of graduate, post graduate and doctoral level are doing their research in this lab. It has industrial 
scale fermentation plant for mass production of bacteria, fungi and its metabolites. Recently enzyme 
production facility has been developed in collaboration with NIBGE with the support of HEC and Pakistan 
Atomic Energy Commission to cater the local needs of enzymes in various industries. 

Restore is a carrier based biofertilizer having consortium of plant growth promoting rhizobacteria (PGPR). 
The strains have abilities to fix atmospheric nitrogen, HCN production, phosphate solubilization, zinc 
mobilization and IAA production that can perform well in high salinity and temperature extremes. 

Marathon is a three in one biofertilizer (Bio-Organo-Phosphate) in 50 kg packing having phosphorus and 
organic matter that are processed with phosphate solubilizing microbes comprising bacteria, fungi and 

Auriga Group of Companies
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mycorrhyza. The chemical phosphatic fertilizers have less than 20% use efficiency in our calcareous 
alkaline soils whereas P-solubilizers in Marathon have mechanism of phosphorous solubilization in 
soil throughout the growing season of crop. Moreover, organic matter in BOP improves the physico-
chemical properties of soil that the chemical fertilizer does not have. The demand for Marathon is 
increasing day by day in the market. It is being tried to fulfil phosphorus needs for crops while using 
local natural resource of country, saving foreign exchange, lowering cost of production and increasing 
yields of crops.

BioMagic is a biofungicide comprised of Bacillus subtilis. 
It is effective as foliar application as well as soil application 
through irrigation. When applied to the crop, it produces 
mycotoxins that control broad spectrum of fungi causing 
aerial and soil borne plant diseases. In addition to fungicidal 
effect, it produces peptides that promote plant growth and 
immunity in the plants.
BioGuard is a bioinsecticide comprised of Bacillus 
thuringiensis and entomopathogens. It has the ability to 
suppress a wide range of insect pests by various mode of 
actions. It is completely safe for human health and there 
is no any pesticide residues that can restrict export of our 
agricultural commodities. 

BoroKill is our new product for stress management in plants. It contains bacteria having ACC-deaminase 
activity that inhibit the production of ethylene in plants thereby minimizing the effect of any stress to 
plants like transplanting shock, high temperature and frost, salinity and drought stress. Keeping in view 
challenges of climatic change, it will be an important product to alleviate effects of stress to plants. In 
addition, bacterial strains have entomopathogenic effect on stem borers that minimize their damage.
Auriga has a very extensive marketing and farm advisory team all over the country that not only ensure 
to provide these products at the door step of farmers but also provide extension services to farmers for 
its early adoption.

Auriga Group of Companies
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Bayer is a global enterprise with core competencies in the Life Science fields of health care and agriculture. 
Its products and services are designed to benefit people and improve their quality of life. At the same 
time, the Group aims to create value through innovation, growth and high earning power. The company 
consists of three divisions: Pharmaceuticals, Consumer Health and Crop Science. 

The Crop Science division is a world-leader in agriculture technology, bringing together outstanding 
seeds, plant traits, chemical and biological crop protection solutions, combined with expanded digital 
tools to develop truly tailored solutions that meet the specific needs of its customers.
The company has a global presence in over 120 countries and has operated in Pakistan for nearly 55 years.  

Seeds Product Portfolio:
Bayer focuses on delivering high-quality seeds, as well as cutting-edge traits for high-yielding crops with 
improved weed management and superior insect control. Bayer has a broad range of seed products and 
traits for maize, soybean, rice, cotton, millet, mustard, and vegetables, including tomatoes, peppers, 
cucumbers, cauliflower, cabbage, onions, eggplants and zucchini. 
Traits such as VT Double PRO® Corn, Roundup Ready 2 Xtend® Soybeans, Bollgard® 3 XtendFlex® Cotton 
are top of line products with combined traits that provide farmers with best-in-class insect protection and 
weed control solutions.

In Pakistan, Bayer provides farmers with DEKALB (maize) and Seminis (vegetable) seeds while field and 
regulatory trials for VT Double PRO ® Corn have also been successfully conducted. 

Bayer Pakistan
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Field trials are an essential component to improve plant genetics. Bayer has been conducting field trials for 
over a decade in Pakistan to evaluate the 
efficacy and suitability of plant varieties 
in different environments and agronomic 
conditions. Biotech varieties have also 
been successfully tested to determine 
their performance in local conditions. 
 
By setting up trials with local farmers, 
Bayer is able to demonstrate the 
comparative advantage of their biotech 
and hybrid seeds while also overcoming 
learning limitations and helping foster widespread technology adoption by smallholder farmers. Bayer 
collects data from these seed plots/trials every season to understand what seed selection will best 
perform in different environments and soil conditions. 

Specific programs such as Farmer Learning Centers and Farmer Days are organized quarterly to provide 
farmers with knowledge of crop biotechnology, high yielding hybrid corn seeds and the associated 
agronomic best practices. 

Commercialization:
Biotech crops are ideally suited to smallholder farmers, providing protection against insects and improved 
weed management. The two traits combined, enable higher yields and reduce input costs for the famer. 
In the case of Maize crop, this will ultimately support the growth in crop demand specifically by poultry 
and livestock sectors. 

Bayer Pakistan has secured biosafety approvals 
as per the government guidelines. In 2016, NBC, 
under the Ministry of Climate Change, took 
a policy decision by approving GM maize for 
commercialization for two companies, including 
Bayer, under the provisions of National Biosafety 
Rules 2005.
 
Subsequently, Bayer completed the Maize 
hybrid registration trials in 2017 and 2018 under 
the provisions of Seed (Amendment) Act 2015 

Field Trials:

Bayer Pakistan
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and Seed (Business Regulation) Rules 2016 of Ministry of National Food Security & Research. They also 
completed the NYUT, Spot Examination and DUS trials 
in 2018. 

To date, field trials and research on GM maize has been 
showcased to over 30,000 local farmers and stakeholders 
at Bayer’s learning centers and farmer events. 

Bayer Pakistan has secured biosafety approvals as per 
the government guidelines. In 2016, NBC, under the 
Ministry of Climate Change, took a policy decision by 
approving GM maize for commercialization for two 
companies, including Bayer, under the provisions of 
National Biosafety Rules 2005. 
Subsequently, Bayer completed the Maize hybrid registration trials in 2017 and 2018 under the provisions 
of Seed (Amendment) Act 2015 and Seed (Business Regulation) Rules 2016 of Ministry of National Food 
Security & Research. They also completed the NYUT, Spot Examination and DUS trials in 2018. 
To date, field trials and research on GM maize has been showcased to over 30,000 local farmers and 
stakeholders at Bayer’s learning centers and farmer events. 

Global Pipeline: 
Bayer has more than 75 projects in seeds & traits, crop protection and digital ag, coupled with a breeding 
pipeline that generates hundreds of new hybrids and crop varieties each year. Identifying the best 
possible products earlier in the pipeline enables more extensive field testing in diverse conditions and 
more valuable product insights collected over the course of product development.

Short Stature Corn:
One of the key projects in the pipeline is the short stature 
corn. Since this product is several feet shorter than 
today’s hybrid field corn, it will allow farmers to have 
better in-season crop access for precision applications of 
inputs. It can also be planted closer together, enabling 
the production of more corn on the same amount of 
land and potentially reducing requirements for land and 
water. 
Short stature corn also has improved stability through 

Bayer Pakistan
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better stalk lodging and green snap tolerance helping reduce crop loss from challenging environmental 
conditions such as high winds from extreme weather. Bayer has advanced to Phase 3 of the development 
process for this product through breeding and biotechnology approaches. It is also experimenting with 
the development of short stature corn through gene editing.  

XtendFlex® Soybean
In addition to short stature corn, Bayer announced the next generation of weed control for soybeans, 
XtendFlex®. This product, to be launched this year, builds on the foundation of Roundup Ready 2 Xtend® 
and adds tolerance to another herbicide. Bayer is also working on developing 4th & 5th generation soy 
herbicide tolerant traits thereby leading the industry with tolerances to six herbicide classes expected to 
be launched by 2030.

ThryvOn Technology Cotton
In cotton, Bayer has developed ThryvOn Technology, a trait for lygus and thrips control which will provide 
immense value to farmers by supporting healthy plant growth and helping protect yield potential 
against pests that, until now, couldn’t be managed through a biotech trait. This product is expected to 
be introduced in the market by 2021. 

Bayer Pakistan
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National Biosafety Centre (NBC) under a development project was established at Pak-EPA in April, 2006 
for a period of 5 years. The centre provides implementation setup for Biosafety rules to regulate the 
activities related to import, use and propagate the GMOs and their products. The regulatory activities 
are necessary to offset impacts of modern biotechnology on food, health, environment, socio-economic 
progress of the country. After the completion of the project Pak-EPA has been working on the subject 
matter being technical department and in order to have smooth working and facilitation of public and 
private sector to promote the research in the field of biotechnology in order to avoid any delays for GMOs 
research.  

After the completion of the project, the centre activities remained on hold due to non availability of 
technical staff and only one (01) meeting of National Biosafety Committee have been convened in three 
years (2014 to 2016). The Center’s activities have been streamlined in 2017 by the personal efforts of 
newly appointed permanent Director General of Pak-EPA and get approved three regular positions 
for National Biosafety Centre. The Centre is on now the regular strength of Pak-EPA. Recruitment of 
permanent staff of NBC is in progress. The other major activities of National biosafety Centre (NBC) since 
February, 2017 are as under;

a. 7 number of National Biosafety Committee (NBC) meetings.
b. 7 number of Technical Advisory Committee (TAC) meetings.
c. Notification of insect resistance monitoring committee for cotton.
d. Notification of insect resistance monitoring committee for corn.
e. Notification of weed resistance monitoring committee for cotton.
f. Notification of weed resistance monitoring committee for corn.
g. Notification of SOP for single gene cotton variety having known event and known gene   
 (MON531 & Cry1Ac).   
h. Established collaboration mechanism between private seed companies and public    
 sector research development organization for field trials. 
i. Preparation and submission of 3rd National Report of Cartagena Protocol. 
j. Preparation of 4th National Report of Cartagena Protocol.
k. Regular meetings with private and public sector seed companies.
l. Visits of research institutes and field trials locations.
m. Registration of 7 number of Institution Biosafety Committee (IBC) in Punjab, Sindh and   
 Khyber Pakhtunkhwa. 
n. Preparation and submission of Biosafety Act to Law Division for wetting.

REGULATORY PROCESS FOR COMMERCIALIZATION
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1.

2.

3.

4.

5.

Laboratory Genetic Manipulation Work

Field Trials 

Import and Transport cases

Commercialization cases

Renewal of Biosafety licenses 

48

121

21

27

07

Total 224

Review and decide 224 cases of GMOs and their detail is as under;

It is pertinent to mention that Pak-EPA is dealing the subject as biosafety regulator and National 
Biosafety Committee grants approval only to the extent of Cartagena Protocol on Biosafety (CPB) under 
Convention on Biodiversity (CBD). Also the NBC approval does not absolve the applicant to secure 
necessary approvals / clearances from the provincial government / departments. Furthermore the field 
trials are only being conducted under the supervision of public sector research organizations viz. PARC, 
CEMB, Agriculture University Faisalabad and they duly monitor all activities.        

REGULATORY PROCESS FOR COMMERCIALIZATION

Table 14: Review and decide 224 cases of GMOs and their detail is as under;
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1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

Chairperson

Vice Chairman

Member

Member

Member

Member

Member

Member

Member

Member

Member

Member

Member

Member

Member

Member

Member

Member

Member

Member

Member

Member/ Secretary

COMPOSITION OF TECHNICAL ADVISORY COMMITTEE (TAC)

Director General, Pakistan Environmental Protection Agency

Director, National Institute of Bio Technology and Genetic Engineering, Faisalabad

Executive Director, Pakistan Medical Research Council (PMRC), Islamabad

Member (Science), Pakistan Council of Industrial and Scienti�c Research (PCSIR), Islamabad

Executive Director, National Institute of Health (NIH), Islamabad

Director, Centre for Molecular Genetics, University of Karachi

Representative, Centre for Applied and Molecular Biology, Lahore

Relevant Technical Expert (Plant Sciences),  Pakistan Agriculture Research Council (PARC), Islamabad

Relevant Technical Expert (Animal Sciences), Pakistan Agriculture Research Council (PARC), Islamabad

Technical Expert, Environmental Protection Agency Punjab

Technical Expert, Environmental Protection Agency Sindh

Technical Expert, Environmental Protection Agency Khyber Pakhtunkhwa

Technical Expert Environment, Sports & Youth A�airs Department, Balochistan

Technical Expert, Environmental Protection Agency Azad Jammu & Kashmir

Technical Expert, Environmental Protection Agency Gilgit Baltistan

Representative, Intellectual Property Organization (IPO)

Representative, IUCN – The World Conservation Union Pakistan

Expert, Sustainable Development Policy Institute (SDPI), Islamabad

Expert Action Aid Pakistan

Representative, Ministry of Textile Industries, Islamabad Co-opt Member

Representative, Federal Seed Certi�cation & Registration Department (FSC&RD), Islamabad Co-opt Member

Director, Pakistan Environmental Protection Agency

REGULATORY PROCESS FOR COMMERCIALIZATION

Table 15: Composition of Technical Advisory Committee (TAC)
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COMPOSITION OF NATIONAL BIOSAFETY COMMITTEE (NBC)

 1

 2

 3

 4

 5

 6

 7

 8

 9

 10

 11

 12

 13

 14

 15

 16

 17

Chairman

Member 

Member

Member

Member

Member

Member

Member

Member

Member

Member

Member

Member

Member

Member

Member

Member/ Secretary

Secretary, Ministry of Climate Change

Chairman, Pakistan Agriculture Research Council (PARC)

Member (Science), Pakistan Atomic Energy Commission

Representative, Government of Punjab

Representative, Government of Balochistan

Representative, Government of Sindh

Representative, Government of KPK

Representative, Environmental Protection Agency, Azad Jammu & Kashmir

Representative, Gilgit Baltistan Secretariat, Forest Wildlife and Environment Department

Representative, Ministry of National Food Security & Research

Representative, Ministry of National Health Services, Regulation and Coordination

Representative, Higher Education Commission

Representative, Ministry of Science and Technology

Representative, Ministry of Commerce & Textile Industry

Representative, Federal Board of Revenue

Representative, Ministry of Industries & Production

Director General, Pakistan Environmental Protection Agency

REGULATORY PROCESS FOR COMMERCIALIZATION

Table 16:

Table 15: Composition of Technical Advisory Committee (NBC)



Status of Agricultural Biotechnology in Pakistan 161

International Regulatory Landscape of New Breeding Technologies
Biotechnologies as a Food Security Solution

Innovations such as biotechnology are subject to regulations and risk assessment owing to the possible 
harm and uncertainty associated with their use. Since biotechnology applications directly affect public 
health and the physical environment, institutional frameworks have been put in place to manage risks. 
GM crops are already being regulated through individually legislated biosafety frameworks in several 
countries. At the heart of these frameworks are considerations of public health, food and environmental 
safety or risk assessment. There is no international agreement on ‘regulatory triggers’ to be used for 
biotech products. The existing regulatory regime comprises two primary triggers, one focused on the 
process and the other on the product. Process-oriented triggers that regulate the entire production 
process have been adopted by the European Union (EU), while the United States has chosen to adopt 
product-oriented triggers that only address the characteristics and traits of the finished product. The rest 
of the world falls somewhere between either the EU or the US camp.

The primary drawback of process-oriented triggers is that they are too inflexible to accommodate 
changes in technologies. Additionally, regulating a complete process without focusing on the final 
product creates unnecessary approval costs for developers. While flexibility is an advantage with the 
product-oriented trigger, there is limited compatibility for the scope of trade.

This trans-Atlantic divide also has a spill-over effect in international governance setups, including 
the World Trade Organization (WTO) and the Convention on Biological Diversity (CBD) under which 
the Cartagena Protocol was negotiated. While the WTO emphasizes science-based risk assessment, 
the Cartagena Protocol looks at socio-economic considerations.  Some critical issues associated with 
the Cartagena Protocol include a failure to reach consensus on risk assessment, lack of enforcement 
mechanisms and hindering trade. More importantly, the current legislation has no clear definitional 
scope for GE, which is incorrectly included under the umbrella of ‘synthetic biology’.

Against this backdrop, agricultural biotechnology experts have been calling for the development of 
regulatory frameworks that not only cater to existing technologies but also consider future developments. 

What are the Policy Options?

Experts agree that over-regulation will inevitably erode the cost-effectiveness of GE, which will hit 
developing countries the hardest. However, they also caution that, if regulations ‘commensurate with 
risk’ are not achieved, there is a potential for harm to the environment through unintended effects.
Major legislative challenges in this regard include ambiguities of definitions (what constitutes a 
genetically modified organism), inconsistent coverage of products, lack of suitable criteria, and variability 
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of applications provided by genome editing/NBTs.
Also, important to note is that GE can be done at different levels of the nuclease, known as site-directed 
nuclease (SDN) applications. This variability further emboldens the argument that the existing regulations 
are not fit-for-purpose.  Crops that are edited for example, using the SDN-1 approach cannot be differentiated 
from a naturally occurring plant, raising the question: why do we need over-regulation?

Argentina and Brazil have become the first two countries to opt for supplementary legislation for NBTs. 
Within their regulatory setup, NBTs that do not have a new combination of genetic material are exempt 
from regulation. Canada has currently initiated a policy review involving consultation and feedback. The 
US has continued its application of the product-oriented trigger for NBTs, while Australia has legislated 
existing regulations to exclude SDN-1 based editing.

However, following the precautionary principle, the EU has passed a ruling regulating all forms of NBTs 
as GMOs. The verdict has been met with dismay by experts, who say it will have a ‘chilling effect’ on the 
development of plant biotechnology.

Key Recommendations
• Regulations related to agricultural biotechnology especially new breeding technologies such as 
genome editing should be primarily evidence driven, with a strong focus on ‘regulation commensurate 
with risk’. The changes in technology should be reflected in relevant domestic and international regulatory 
frameworks such as Cartagena Protocol and domestic Biosafety Guidelines. 

• Harmonization of regulations will be crucial for successful and inclusive benefits from agricultural 
biotechnology. Harmonization will serve to reduce trade barriers and also allow small companies to 
enter the market. Genome editing, which is less cost extensive than previous methods, can be a force for 
democratizing access to new breeding technologies across the globe. 

• Biotechnologies suffer from a major perception issue and owing to the rise in misinformation 
campaigns as well as the lack of dynamic communication platforms. This aspect is another ‘barrier to entry’ 
for commercialisation of biotechnology products and can be addressed by revisiting science communication 
and interdisciplinary dialogue models. Furthermore, science diplomacy becomes a great enabler for an 
evidence-based policy design. Different aspects of science diplomacy such as transfer of soft skills, role 
of science in informing diplomacy, use of diplomacy for promoting large scale scientific partnerships and 
effective science communicating can be easily adopted for a more harmonized regulatory landscape of 
agricultural biotechnology. 

Muhammad Adeel is a Career Diplomat with the Ministry of Foreign Affairs, Pakistan assigned to the 
Science Diplomacy Division. He is also completing his PhD in Biotechnology from WA State Agricultural 
Biotechnology Centre, Australia 

Regulatory Framework: Balancing Risk and Innovation
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Plant genetic research and trait improvement is dependent on available genetic diversity. Plant breeders 
look for natural variations to select for favorable genetic changes. Traditional plant breeding techniques 
have played significant role in improvement of various crops. However, the generation of genetic variants 
was largely uncontrollable and completely depended on the environment. Furthermore, it is labor-
intensive and time-consuming and development of plant varieties usually take years. Later, plant genetic 
engineering technology has been widely used to incorporate value-added traits by gene transfer into 
commercial varieties. However, uncontrolled integration of transgenes into the plant genome resulted 
in random and sometimes unstable transgenic crops. Therefore, more precise breeding techniques are 
highly required. Moreover, to make plant breeding faster, more predictable and amendable to a wide 
range of species, several techniques have been developed.
In these regards, plant genome editing using programmable site-directed nucleases is the most recent 
and promising approach in plant breeding. Three kinds of programmable endonucleases such as zinc-
finger nucleases (ZFNs), transcription activator-like effector nucleases (TALENs), and clustered regularly 
interspaced short palindromic repeats (CRISPR)-associated (Cas) nucleases are currently being used for 
genome editing. Especially, CRISPR-Cas based genome editing system might open up new possibilities 
to accelerate the precise plant breeding to attain desirable traits. Current system is adapted and modified 
from streptococcus pyogenes CRISPR-Cas system. In this method, Cas nuclease directed by a single 
guide RNA (sgRNA) recognizes the target DNA sequence flanked by protospacer adjacent motif (PAM) 
and creates a double-strand break (DSB) at the target site. The resulting DSBs can be subsequently used 
to introduce modifications by non-homologous end joining (NHEJ) pathway. This repair system usually 
produce nucleotide insertions/deletions (indels) and/or substitutions. Homology-directed repair (HDR) 
represents another repair system for DSB which use homologous donor templates present at the time 
of DSB formation. It is foreseen that CRISPR/Cas-based genetic engineering will open a new era in plant 
precision breeding. Furthermore, diversified and sophisticated improvements in CRISPR-Cas system 
made it technique of choice with wide diversity of applications. 

Country Specific: Pakistan
Several labs are involved in CRISPR-Cas based improvement in commercially important plants in Pakistan. 
A brief review is provided here
Dr Imran Amin’s lab at NIBGE is involved in eradication of gossypol content in seed cotton using 
CRISPR-Cas because presence of this polysaccharide in cotton seed oil reduces its quality and require 
further processing of crude oil for reducing gossypol content in the edible oil. This lab has successfully 
demonstrated this trait in Coker 312 which is a model cotton strain but has no commercial value. Recently, 
they Zahid Mukhtar, Imran Amin and Shahid Mansoor published their results regarding use of CRISPR-
Cas for overcoming a disease of rice.
Dr Sarfraz’s lab at FCCU is working on the improvement of quality traits in wheat using CRISPR-Cas 

EMERGING NEW TECHONOLOGIES
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system. Researchers are concentrating on production of enhanced amylose content in wheat and also 
low gluten wheat. Similarly, development of male sterile lines in wheat is also one objective. Although the 
research is in infancy yet attempts are being made to achieve objective by obtaining research funding.
Dr Qayyum’s lab at NCEMB is involved in improving biotic and abiotic stress tolerance in cotton using 
CRISPR-Cas. For example, drought tolerant cotton, Fungus resistant cotton, virus resistant cotton and 
potato, storage and nutritional improvement in potato and improvement of rape-seed and mustard oil. 
Dr Ramzan’s lab at NARC is addressing improvement of root related traits for developing abiotic stress 
tolerant crop plants
Similarly, researchers are working with specific objectives on other research institutes like CABB, University 
of Agriculture, Dept of Genetics-UVAS (Pattoki campus) etc.

Prof. Dr. Sarfraz Hussain
Forman Christian College 
(A Chartered University), Lahore

EMERGING NEW TECHONOLOGIES
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1- Venue

National Dialogue on Ag-Biotechnology and Capacity building of Bio-safety Regulators has been organized 
on December 11-12, 2019 at COMSTECH, Islamabad. 

ii) Attendees: 

All stakeholders of Agri-Biotechnology from all over the country were invited. The dialogue had  
representation from Lahore, Faisalabad, Rawalpindi, Peshawar, Mardan, Quetta, Azad Jammu and Kashmir, 
Gujrat, Karachi, Jamshoro, Wah Cantt, Islamabad, Malakand, Mansehra, Multan and Abbottabad.

National Dialogue on Agricultural Biotechnology 
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It also had in attendance the representation from 
National Research Institutes like NIBGE and CEMB; 
Public and Private Universities active in research in the 
form of senior scientists and young PhD Scholars like 
FCCU, UAF AND PU; Local Industry like Auriga Group 
and Four Brothers; Multinational Companies like Bayer 
Crop Science, CropLife and Corteva; Farm Bureau 
Pakistan; USDA; U.S. Embassy and U.S. Soyabean Export 
Council. 

Mr. Fawad Hussain Chaudhry- Federal Minister of 
Science and Technology was the Chief Guest of the 
Inaugural Ceremony. 

3 International Speakers from Philippines presented 
the success story of GM Corn in Philippines and how 
safe the technology is to adopt for a developing 
country. The industry perspective was presented by 
Mr. John Fajardo from Monsanto Philippines, Framers 
perspective was given by Mr. Edwin who himself is a 
farmer there and Dr. Saturnina Halos talked about the 
Biotech Crops regulation in Philippines. 

Dr. Rhodora Aldemita, Director ISAAA SEAsia Center 
also participated and launched ISAAA 54th annual 
brief at the occasion. 

Mr. Fawad Hussain Chaudhry
Federal Minister of Science and Technology

Dr. Rhodora Aldemita
Director ISAAA SEAsia Center

The total number of attendees was 95 on both days.

National Dialogue on Agricultural Biotechnology 
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iii) Purpose:
  
As Pakistan has been investing vigorously on development of biotechnology especially agricultural 
biotechnology. However, due to lack of compliance to already enacted regulatory procedure the utilization 
of this technology has been relatively slow. In addition, there exists a confusion regarding the adoption 
of GMO technology among the policy makers and regulators. In order to resolve these issues this National 
Dialogue on Ag-Biotechnology has been organized to focus on Food Security and Capacity Building of 
Bio-safety Regulators.

Focus Areas
Global Status of Ag-biotechnology
Development of Ag-biotechnology in Pakistan
Biosafety Regulations in Pakistan
Food Security and Climate Change
Food and Feed Products Trade

National Dialogue on Agricultural Biotechnology 
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Inaugural Session

09:30 am Reception
09:35 am Recitation of The Holy Quran 
09:40 am   Welcome Address and Introduction by 
  Dr. Kauser A. Malik, Chair Organizing Committee

09:55 am   Remarks by USDA Representative
10:10 am  Remarks by Dr. Iqbal Choudhary 
  Director PABIC Karachi

10:20 am   Dr. Syed Hussain Abidi
  Member (S&T) Planning Commission

10:30 am    Chief Guest Address
  Mr. Fawad Hussain Chaudhry
10:45 am    Launch of ISAAA’s Annual 54th Brief in 
  Pakistan, Dr. Rhodora Romero-Aldemita
  (ISAAA SEAsia Center Director)

11:00 am Tea & photograph

 06:30 pm  Skype Lecture on Policy and Regulation   
  of Agrifood Biotechonlogy
  Dr. Nicholas Kalaitzandonakes
  University of Missouri, MO, USA
07:00pm Dinner

02:30 pm Recitation of The Holy Quran 
02:35 pm   Concluding Summary by 
  Dr. Kauser A. Malik, Chair Organizing Committee

02:50 pm   Remarks by
  Dr. Rhodora Romero-Aldemita (ISAAA SEAsia Center Director) 

02:55 pm Remarks by Ms. Jenny Morgan (USDA/FAS)
03:00 pm   Remarks by Participants
03:15 pm    Chief Guest Address
  Mr. Jahangir Khan Tareen 
03:30 pm    Group Photograph & Tea

09:30 am     Reception 
09:45 am    Address & Setting the agenda by 
  Dr. Kauser A. Malik
10:00 am   Panel Discussion on 
  Best Practices to Regulatory Approaches in   
  Pakistan,       
  Moderated by Dr. Kauser A. Malik
Panelists: Dr. Zahid Mukhtar (NIBGE) - Dr. Nasir A. Saeed  
  (NIBGE)
  Dr. Iqbal Munir (IBGE, AUP) - Dr. Samina   
  Mehnaz (FCCU)
  Dr. M. Sarwar Khan (UAF) - Mr. Tallal Hakeem  
  (Corteva) - 
  Dr. M. Irafn (FCCU)     
 
11:00 am   Tea 
11:30 am   Panel Discussion on Concrete steps to   
  advance Biotechnology in Pakistan 
  Moderated by Dr. Yusuf Zafar (Ex. Chairman   
  PARC)
Panelists: Dr. Johar Ali (PARC) - Dr. Masroor Elahi Babar  
  (Virtual Uni.)
                       Dr. Shaukat Ali (NIGAB) - Dr. Saifullah Khan   
  (DESTO)
                     Dr. Aftab Bashir (FCCU) - Dr. Fauzia Yusuf   
  (COMSATS)
                         Dr. Masooma N. Cheema (UAF)
12:30 pm   Panel Discussion on
  Potentials of Ag-Biotech for Food Security 
  Moderated by Dr. Shahid Mansoor (Director   
  NIBGE)
Panelists: Dr. Irfan ul Haq (Auriga) - Dr. M. Ramzan   
  (NIGAB)
                         Dr. Imran Amin (NIBGE) - Dr. Sarfraz Hussain   
  (FCCU)
                         Dr. Sadia Galani (KIBGE) - Dr. Tahir Hameed   
  (UOB)
01:30 pm      Lunch

Chair:   Dr. Iqbal Choudhary, Director PABIC Karachi

Co-Chair: Dr. Samina Mehnaz, FCCU

11:30 am Dr. Yusuf Zafar, Ex. Chairman PARC

11:50 am    Dr. Shahid Mansoor, Director NIBGE

12:10 pm    Dr. Tayyab Husnain, Director CEMB

12:30 pm    Dr. M. Ramzan Khan, NIGAB

12:50 pm    Industry Perspective by Mr. M. Asim   
  (Lead Biotech and Seed Commitee CropLife Pakistan)

01:10 pm    Industry Perspective by Mr. Jawed Qureshi   
  (CEO, Four Brothers Pvt. Ltd.)

01:20 pm   Farmer Perspective by Dr. Zafra Hayat
  (President, Farm Bureau Pakistan)

01:40 pm   Lunch

Chair:  Dr. Zabta Khan Shinwari, QAU

Co-Chair: Dr. Aftab Bashir, FCCU 

02:40 pm Dr. Iqbal Choudhary, Director PABIC Karachi 

  Agri-biotech in Muslim World
03:00 pm Global Adoption of Biotech Crops
                 Dr. Rhodora Aldemita, ISAAA SEAsia Center Director

03:20 pm    Philippines Biotech Crops 
               Dr. Saturnina Halos, Technical Advisor,ISAAA

03:50 pm    Philippines Corn Experience 
  Industry Perspective by 
  Mr. John Fajardo, Monsanto Phil.

04:10 pm  Farmer Perspective by Mr. Edwin Paraluman
04:30 pm   Tea

Session 1:   Status of Ag-biotech in Paki�an

Session 2:  Global Scenario of Ag-Biotech

Session 3: Agricultural Biotechnology Research in Paki�an
05:00 pm   (Po�er Presentation)

Thrusday, December 12, 2019

Concluding Session

National Dialogue on Agricultural Biotechnology 
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i. Our main policy objective was to create awareness about the role that Agricultural Biotechnology
 can play in economic growth of the country. The meeting comprised of all the stakeholders of 
 Ag-biotech, most importantly the academia and researchers who are working in this area and 
 are being supported through the government funding. It was amply demonstrated that after 
 so much investment by the government in this technology its utilization must be ensured 
 especially by creating an efficient regulatory system.  Achieving such objectives is not a onetime 
 step but a continuous effort which we intend to do. 
ii. Since the meeting was inaugurated by the Federal Minister for Science & Technology Mr. Fawad 
 Choudhry, the issues related to the regulatory affairs of biotechnology were amply highlighted. 
 Newspaper articles in four of the leading English Dailies appeared. Moreover, revival of National 
 Biotechnology Commission was also announced in addition to the establishment of Biotech Parks 
 in various parts of the country.

National Dialogue on Agricultural Biotechnology 
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National Dialogue on Agricultural Biotechnology 

iii. We had 3 panel discussions which were participated by all the important stakeholders including 
 industry and academia. The themes of the panel discussions were: 
• Best practices to regulatory approaches in Pakistan
• Concrete steps to advance biotechnology in the Country
• Potentials of Ag-biotechnology for food security

The Q/A sessions during these discussions provided ample information as to how things 
can be done to improve the system.
 
iv. As appreciated by all the participants, this dialogue provided opportunity to all the stakeholders to 
 get to know each other, share their work and facilities for future collaborations and most importantly 
 this dialogue has gathered them under one roof to brainstorm and come up with strategies and 
 best practices to improve the policy making and regulatory process.   





Dr. Kauser Adbulla Malik is a Distinguished National Professor of Biotechnology, 
presently leading Biotechnology Program at Forma Christian College (a 
Chartered University), Lahore. He is a fellow of Pakistan Academy of Sciences 
(PAS) and The World Academy of Sciences (TWAS) and fellow, Alexander von 
Humboldt Foundation.

Dr Kauser Malik has been founding Director General of the National Institute 
for Biotechnology and Genetic Engineering (NIBGE), Faisalabad. He is former 
Member, (Bio Sciences) of Pakistan Atomic Energy Commission (PAEC) 
(2001-2006); and Member (Food and Agricultural) of Planning Commission 
of Pakistan (2006-2008). He has been bestowed three civil awards by the 
President of Pakistan, i.e. Tamgha-e-Imtiaz, 1998; Sitara-e-Imtaz, 1998; Hilal-
e-Imtiaz, 2004, for his services to science. ISESCO also awarded him gold 
medal in Biology in 1997.
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