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FOREWORD 

I am delighted to note that Crops Division, Bangladesh Agricultural Research Council (BARC) 
is publishing a guide line titled ‘Standard Operating Procedures (SOPs) for Regeneration, 
Characterization and Preliminary Evaluation of Some Agri-Horticultural Crops’ Germplam in 
Bangladesh’. The immense significance of the Plant Genetic Resources (PGR) as the basic raw 
materials for crop development propelled to come out of this invaluable document. 

Bangladesh is one of the major contributors of the South Asian Mega Centre of genetic 
diversity. By virtue of her favorable agro-climatic conditions, characterized by tropical and 
sub-tropical environments, has been bestowed with vast PGR base, which are to be duly 
conserved and properly utilized. It is important to note that PGR collection and conservation is 
useless if these are not presented with proper information before the end users. In Bangladesh, 
a good number of indigenous PGR have been collected and conserved in the genebanks of 
different crop research institutes and universities. It is essential to standardize unified operating 
procedure for genebank management for all local organizations aligning national and 
international standards especially guideline provided by Food and Agriculture Organization of 
the United Nations (FAO) and Bioversity International (BI). 

Scientists of Crops Division, Bangladesh Agricultural Research Council (BARC); Plant 
Genetic Resources Centre (PGRC), Bangladesh Agricultural Research Institute (BARI); and 
Genetic Resources and Seed Division (GRSD), Bangladesh Agricultural Rice Institute (BRRI) 
involved in CGIAR-IRRI funded project titled ‘Working Together to Support the Global 
System for PGRFA’ have taken a great effort to prepare Standard Operating Procedures (SOPs) 
for 13 agri-horticultural crops. This SOPs provides step-by-step instructions to guide the 
scientists involved in germplasm regeneration, characterization and preliminary evaluation, 
and aims to conduct each operation from seed sample preparation to crop harvesting, seed 
threshing/extraction and data recording following national and international standards. Such 
endeavor ultimately ensures safe avoiding duplication of conserved materials without 
hampering genetic integrity and maintaining seed health. I extend my heartfelt felicitation to 
all the team members engaged in this project for their hard work in successful completion of 
project activities and preparing such a valuable guideline for genebank management.

Finally, I would like to appreciate the Consultative Group on International Agricultural 
Research (CGIAR)-International Rice Research Institute (IRRI) authority for financial and 
technical support through ‘Working Together to Support the Global System for PGRFA’ project 
to implement such an important activity and develop this SOP.

(Dr. Nazmun Nahar Karim)
Executive Chairman



iv

PREFACE
 

Plant Genetic Resources (PGR) is the raw material indispensable for crop genetic improve-
ment, whether by means of farmers’ selection, classical plant breeding or modern biotechnolo-
gies. These are essential in developing varieties suiting to unpredictable environmental chang-
es and future human needs. The diverse agro-ecological zones (30 AEZs) of Bangladesh have 
sustained rich genetic resources of crop plants. It is the abode of about 5,000 species of vascu-
lar plants and is the secondary center of origin of a good number of crop plants. Considering 
its rich reserve of PGR, Bangladesh is still in preliminary phases in the use of the PGR which 
necessitates wise collection and conservation following national and international standards 
required for present and future human well-being. 

Bangladesh is one of the signatories of Convention of Biological Diversity (CBD) and Interna-
tional Treaty on Plant Genetic Resources for Food and Agriculture (ITPGRFA). It has obliga-
tion to follow Global Plan of Action for the Conservation and Sustainable Use of Plant Genetic 
Resources for Food and Agriculture. Food and Agriculture Organization (FAO) of the United 
Nations outlined ‘Genebank Standards’ for Plant Genetic Resources for Food and Agriculture 
(PGRFA). Bangladesh is to address the major underlying principles of germplasm conserva-
tion in maintaining genetic identity, viability, genetic integrity, germplasm health throughout 
the various processes, beginning with acquisition through to storage and distribution. Outmost 
care and appropriate step must be taken throughout the various processes to achieve the 
ultimate goal. Standard Operating Procedures (SOPs) shortly known as SOPs is essential to 
instill best practices in performing the allocated function. SOPs is a written document with 
step-by-step instructions to guide the performer of a process. The purpose of SOPs is not to 
teach someone how to do a work or to impart a skill, but to imbibe best practices that ensures 
some sort of standardization in performing a work in a most optimal way. Standard Operating 
Procedures (SOPs) for regeneration, characterization and preliminary evaluation of thirteen 
important agri-horticultural crops’ grown in Bangladesh have been described in different chap-
ters of this SOPs. This SOPs will provide well defined steps to perform regeneration and char-
acterization trials, standardize activities, improve safety and security in operation and mini-
mize wastages in processes. 

This publication will contribute to better planning and implementation of systematic regenera-
tion and characterization procedures of thirteen agri-horticultural crops, thereby assisting 
genebank staff in promoting the overall efficiency and cost-effectiveness of genebank opera-
tions, and minimize or avoid loss of identity of seed sample accessions conserved, maintain 
viability and genetic integrity toward readily availability of healthy materials for crop 
improvement efforts.

Editors
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First Edition, 2024

This SOPs shall be applied to the regeneration, characterization and 
preliminary evaluation of Rice genetic resources maintained in genebank of 
di�erent research institutes and agricultural universities. The scope of this 
SOPs is to outline the step-by-step instructions to guide the scientists and 
technical assistants of di�erent research institutes and universities involved 
in Rice genetic resources management. 

© Crops Division, BARC and GRSD, BRRI, 2024

Crops Division, BARC and GRSD, BRRI encourage the use, reproduction and 
dissemination of material in this information product. Except where 
otherwise indicated, material may be copied, downloaded and printed for 
private study, research and teaching purposes, or for use in non-commercial 
products or services, provided that appropriate acknowledgement of Crops 
Division, BARC and GRS Division, BRRI. 

All requests for translation and adaptation rights and for resale and other 
commercial use rights should be made via md.crop@barc.gov.bd or 
head.grs@brri.gov.bd

Soft copies are available on BARC website (www.barc.gov.bd) and hard copy 
can be collected from Member Director (Crops), Bangladesh Agricultural 
Research Council (BARC), New Airport Road, Farmgate, Dhaka-1215, 
Bangladesh.

Correct Citation
Siddique MA, Biswas PS, Bhuiya A, Rashid ESMH, Ahmed MS, Islam MZ, 
Khalequzzaman M. 2024. Standard Operating Procedures (SOPs) for 
Regeneration, Characterization and Preliminary Evaluation of Rice 
Germplasm in Bangladesh. In: Salam MA, Molla MR, Hossain MA (Eds.), 
Standard Operating Procedures for Regeneration, Characterization and 
Preliminary Evaluation of Some Agri-Horticultural Crops’ Germplasm in 
Bangladesh. Crops Division, Bangladesh Agricultural Research Council 
(BARC), New Airport Road, Farmgate, Dhaka-1215, Bangladesh. pp. 13-36. 
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 Bold words serve as the main heading for the various descriptors, when arranged in a 
tabular form 

2 Enter actual measurements (in metric units) or counts. 
3 Use X for a mixture of different types.  
6.1.27 Identity is monitored by comparing the accession with previous passport or 

morphological data. 
6.1.28 All characterization information is verified by the head of conservation unit of 

GRSD and the genebank manager.  
6.1.29 Characterization data is uploaded on the GRSD, BRRI Genebank Documentation 

System by the Documentation specialist.  
The characterization procedure is considered finalized when all the data has been uploaded to 
GRSD, BRRI Genebank Documentation System. 
 
 
 
 

 

 

 

 

 
Figure 11. Data collection for morphological characterization of rice germplasm 

 

 
Figure 12. Variation in basal leaf sheath colour of rice germplasm 

 
Figure 13. Variation in awn 
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Figure 14. Variation in decorticated grain colour 

 
Figure 15. Variation in decorticated grain length 

 
 
 
 
 

 

 

Figure 16. Monitoring of the field experiment by GRSD scientists 

 
Figure 17. Deep water rice and different crops including rice in shifting cultivation 
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Figure 18. Diversity of Local rice cultivar in Bangladesh 

7.1.1  Related Flowcharts, Documents and Links 
The following flowcharts are pertinent to this SOPs:  

 Flowchart of standard operating procedure for Regeneration and Characterization of 
cultivated and wild plant genetic resources of Agri-Horticultural Crops in 
Bangladesh (Annexure 1)  

 Flowchart for Development and Implementation of New Procedural Standard 
Operating Procedures for Regeneration and Characterization of Agri-Horticultural 
Crops’ Germplasm in Bangladesh (Annexure 2). 

 

7.1.2 Compliance with standards and policies: The Regeneration and Characterization of 
cultivated and wild rice genetic resources at BRRI is in compliance with the following 
standards and policies:  

FAO’s Genebank Standards for Plant Genetic Resources for Food and Agriculture 
(2014)  

 International Rules for Seed Testing. International Seed Testing Association, ISTA 
(2016) SPS 

 

7.1.3 Adherence to legal and regulatory frameworks: The regeneration and 
characterization of cultivated and wild rice genetic resources at BRRI adheres to the 
following national and international frameworks:  

 ITPGRFA  
 SMTA  
 International Plant Protection Convention (IPPC)  
 WTO Agreement on the Application of Sanitary and Phytosanitary Measures (SPS Agreement)  
 IRRI  
 UPOV  





 














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8.1.1 Staff Training and Competency 
Training and competency requirements to perform this SOPs have been met by the working 
and retired experienced scientists of GRSD, BRRI. 
Genebank staff are to undergo periodic training. Competency testing is to be done regularly 
in an informal way as part of the supervision and ensuring the quality of the work. 
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Agrawal, RL. 1999. Seed Technology (Second Edition). Oxford & IBH Publishing Co. Pvt. Ltd., 

Kolkata. 
Ahmed et al., 2018. Fertilizer Recommendation Guide-2018. Bangladesh Agricultural Research 

Council (BARC), Farmgate, Dhaka-1215. 223p. 
Bangladesh Rice Research Institute (BRRI). 2018. Descriptors for cultivated rice (Oryza sativa 

L.) Genetic Resources and Seed Division, BRRI. Gazipur-1701. Bangladesh. 
Bioversity International (BI), IRRI, WARDA. 2007. Descriptors for wild and cultivated rice 
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This SOPs shall be applied to the regeneration, characterization and preliminary 
evaluation of Brinjal genetic resources maintained in genebank of di�erent 
research institutes and agricultural universities. The scope of this SOPs is to outline 
the step-by-step instructions to guide the scientists and technical assistants of 
di�erent research institutes and universities involved in Brinjal genetic resources 
management. 

© Crops Division, BARC and PGRC, BARI, 2024

Crops Division, BARC and PGRC, BARI encourage the use, reproduction and 
dissemination of material in this information product. Except where otherwise 
indicated, material may be copied, downloaded and printed for private study, 
research and teaching purposes, or for use in non-commercial products or 
services, provided that appropriate acknowledgement of Crops Division, BARC 
and PGRC, BARI. 

All requests for translation and adaptation rights and for resale and other 
commercial use rights should be made via md.crop@barc.gov.bd or 
pd.pgrc@bari.gov.bd

Soft copies are available on BARC website (www.barc.gov.bd) and hard copy can 
be collected from Member Director (Crops), Bangladesh Agricultural Research 
Council (BARC), New Airport Road, Farmgate, Dhaka-1215, Bangladesh.

Correct Citation

Ahmed I, Hossain MG, Ali MM. 2024. Standard Operating Procedures (SOPs) for 
Regeneration, Characterization and Preliminary Evaluation of Brinjal Germplasm 
in Bangladesh. In: Salam MA, Molla MR, Hossain MA (Eds.), Standard Operating 
Procedures for Regeneration, Characterization and Preliminary Evaluation of Some 
Agri-Horticultural Crops’ Germplasm in Bangladesh. Crops Division, Bangladesh 
Agricultural Research Council (BARC), New Airport Road, Farmgate, Dhaka-1215, 
Bangladesh. pp. 37-56.
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This SOPs shall be applied to the regeneration, characterization and preliminary 
evaluation of Okra genetic resources maintained in genebank of di�erent research 
institutes and agricultural universities. The scope of this SOPs is to outline the 
step-by-step instructions to guide the scientists and technical assistants of 
di�erent research institutes and universities involved in Okra genetic resources 
management. 

© Crops Division, BARC and PGRC, BARI, 2024

Crops Division, BARC and PGRC, BARI encourage the use, reproduction and 
dissemination of material in this information product. Except where otherwise 
indicated, material may be copied, downloaded and printed for private study, 
research and teaching purposes, or for use in non-commercial products or 
services, provided that appropriate acknowledgement of Crops Division, BARC 
and PGRC, BARI. 

All requests for translation and adaptation rights and for resale and other 
commercial use rights should be made via md.crop@barc.gov.bd or 
pd.pgrc@bari.gov.bd

Soft copies are available on BARC website (www.barc.gov.bd) and hard copy can 
be collected from Member Director (Crops), Bangladesh Agricultural Research 
Council (BARC), New Airport Road, Farmgate, Dhaka-1215, Bangladesh.
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(SOPs) for Regeneration, Characterization and Preliminary Evaluation of Okral 
Germplasm in Bangladesh. In: Salam MA, Molla MR, Hossain MA (Eds.), Standard 
Operating Procedures for Regeneration, Characterization and Preliminary 
Evaluation of Some Agri-Horticultural Crops’ Germplasm in Bangladesh. Crops 
Division, Bangladesh Agricultural Research Council (BARC), New Airport Road, 
Farmgate, Dhaka-1215, Bangladesh. pp. 57-70.
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This SOPs shall be applied to the regeneration, characterization and preliminary 
evaluation of Ridge Gourd Genetic Resources maintained in genebank of di�erent 
research institutes and agricultural universities. The scope of this SOPs is to outline 
the step-by-step instructions to guide the scientists and technical assistants of 
di�erent research institutes and universities involved in Ridge Gourd genetic 
resources management. 

© Crops Division, BARC and PGRC, BARI, 2024

Crops Division, BARC and PGRC, BARI encourage the use, reproduction and 
dissemination of material in this information product. Except where otherwise 
indicated, material may be copied, downloaded and printed for private study, 
research and teaching purposes, or for use in non-commercial products or 
services, provided that appropriate acknowledgement of Crops Division, BARC 
and PGRC, BARI. 

All requests for translation and adaptation rights and for resale and other 
commercial use rights should be made via md.crop@barc.gov.bd or 
pd.pgrc@bari.gov.bd

Soft copies are available on BARC website (www.barc.gov.bd) and hard copy can 
be collected from Member Director (Crops), Bangladesh Agricultural Research 
Council (BARC), New Airport Road, Farmgate, Dhaka-1215, Bangladesh.
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Division, Bangladesh Agricultural Research Council (BARC), New Airport Road, 
Farmgate, Dhaka-1215, Bangladesh. pp. 71-88.
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This SOPs shall be applied to the regeneration, characterization and preliminary 
evaluation of Chilli genetic resources maintained in genebank of di�erent research 
institutes and agricultural universities. The scope of this SOPs is to outline the 
step-by-step instructions to guide the scientists and technical assistants of 
di�erent research institutes and universities involved in Chilli genetic resources 
management. 

© Crops Division, BARC and PGRC, BARI, 2024

Crops Division, BARC and PGRC, BARI encourage the use, reproduction and 
dissemination of material in this information product. Except where otherwise 
indicated, material may be copied, downloaded and printed for private study, 
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services, provided that appropriate acknowledgement of Crops Division, BARC 
and PGRC, BARI. 

All requests for translation and adaptation rights and for resale and other 
commercial use rights should be made via md.crop@barc.gov.bd or 
pd.pgrc@bari.gov.bd

Soft copies are available on BARC website (www.barc.gov.bd) and hard copy can 
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Council (BARC), New Airport Road, Farmgate, Dhaka-1215, Bangladesh.
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This SOPs shall be applied to the regeneration, characterization and preliminary 
evaluation of Tomato genetic resources maintained in genebank of di�erent 
research institutes and agricultural universities. The scope of this SOPs is to outline 
the step-by-step instructions to guide the scientists and technical assistants of 
di�erent research institutes and universities involved in Tomato genetic resources 
management. 

© Crops Division, BARC and PGRC, BARI, 2024

Crops Division, BARC and PGRC, BARI encourage the use, reproduction and 
dissemination of material in this information product. Except where otherwise 
indicated, material may be copied, downloaded and printed for private study, 
research and teaching purposes, or for use in non-commercial products or 
services, provided that appropriate acknowledgement of Crops Division, BARC 
and PGRC, BARI. 

All requests for translation and adaptation rights and for resale and other 
commercial use rights should be made via md.crop@barc.gov.bd or 
pd.pgrc@bari.gov.bd

Soft copies are available on BARC website (www.barc.gov.bd) and hard copy can 
be collected from Member Director (Crops), Bangladesh Agricultural Research 
Council (BARC), New Airport Road, Farmgate, Dhaka-1215, Bangladesh.

Correct Citation

Rahman S, Ali MM, Ahmed I, Hossain MG. 2024. Standard Operating Procedures 
(SOPs) for Regeneration, Characterization and Preliminary Evaluation of Tomato 
Germplasm in Bangladesh. In: Salam MA, Molla MR, Hossain MA (Eds.), Standard 
Operating Procedures for Regeneration, Characterization and Preliminary 
Evaluation of Some Agri-Horticultural Crops’ Germplasm in Bangladesh. Crops 
Division, Bangladesh Agricultural Research Council (BARC), New Airport Road, 
Farmgate, Dhaka-1215, Bangladesh. pp. 109-128.
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This SOPs shall be applied to the regeneration, characterization and preliminary 
evaluation of Pumpkin genetic resources maintained in genebank of di�erent 
research institutes and agricultural universities. The scope of this SOPs is to outline 
the step-by-step instructions to guide the scientists and technical assistants of 
di�erent research institutes and universities involved in Pumpkin genetic 
resources management. 

© Crops Division, BARC and PGRC, BARI, 2024

Crops Division, BARC and PGRC, BARI encourage the use, reproduction and 
dissemination of material in this information product. Except where otherwise 
indicated, material may be copied, downloaded and printed for private study, 
research and teaching purposes, or for use in non-commercial products or 
services, provided that appropriate acknowledgement of Crops Division, BARC 
and PGRC, BARI. 

All requests for translation and adaptation rights and for resale and other 
commercial use rights should be made via md.crop@barc.gov.bd or 
pd.pgrc@bari.gov.bd

Soft copies are available on BARC website (www.barc.gov.bd) and hard copy can 
be collected from Member Director (Crops), Bangladesh Agricultural Research 
Council (BARC), New Airport Road, Farmgate, Dhaka-1215, Bangladesh.
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Operating Procedures for Regeneration, Characterization and Preliminary 
Evaluation of Some Agri-Horticultural Crops’ Germplasm in Bangladesh. Crops 
Division, Bangladesh Agricultural Research Council (BARC), New Airport Road, 
Farmgate, Dhaka-1215, Bangladesh. pp. 129-148.
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This SOPs shall be applied to the regeneration, characterization and preliminary 
evaluation of Bitter Gourd genetic resources maintained in genebank of di�erent 
research institutes and agricultural universities. The scope of this SOPs is to outline 
the step-by-step instructions to guide the scientists and technical assistants of 
di�erent research institutes and universities involved in Bitter Gourd genetic 
resources management. 

© Crops Division, BARC and PGRC, BARI, 2024

Crops Division, BARC and PGRC, BARI encourage the use, reproduction and 
dissemination of material in this information product. Except where otherwise 
indicated, material may be copied, downloaded and printed for private study, 
research and teaching purposes, or for use in non-commercial products or 
services, provided that appropriate acknowledgement of Crops Division, BARC 
and PGRC, BARI. 

All requests for translation and adaptation rights and for resale and other 
commercial use rights should be made via md.crop@barc.gov.bd or 
pd.pgrc@bari.gov.bd

Soft copies are available on BARC website (www.barc.gov.bd) and hard copy can 
be collected from Member Director (Crops), Bangladesh Agricultural Research 
Council (BARC), New Airport Road, Farmgate, Dhaka-1215, Bangladesh.
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This SOPs shall be applied to the regeneration, characterization and preliminary 
evaluation of Grasspea genetic resources maintained in genebank of di�erent 
research institutes and agricultural universities. The scope of this SOPs is to outline 
the step-by-step instructions to guide the scientists and technical assistants of 
di�erent research institutes and universities involved in Grasspea genetic 
resources management. 
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Council (BARC), New Airport Road, Farmgate, Dhaka-1215, Bangladesh.
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This SOPs shall be applied to the regeneration, characterization and preliminary 
evaluation of Proso millet genetic resources maintained in genebank of di�erent 
research institutes and agricultural universities. The scope of this SOPs is to outline 
the step-by-step instructions to guide the scientists and technical assistants of 
di�erent research institutes and universities involved in Proso millet genetic 
resources management. 

© Crops Division, BARC and PGRC, BARI, 2024

Crops Division, BARC and PGRC, BARI encourage the use, reproduction and 
dissemination of material in this information product. Except where otherwise 
indicated, material may be copied, downloaded and printed for private study, 
research and teaching purposes, or for use in non-commercial products or 
services, provided that appropriate acknowledgement of Crops Division, BARC 
and PGRC, BARI. 

All requests for translation and adaptation rights and for resale and other 
commercial use rights should be made via md.crop@barc.gov.bd or 
pd.pgrc@bari.gov.bd

Soft copies are available on BARC website (www.barc.gov.bd) and hard copy can 
be collected from Member Director (Crops), Bangladesh Agricultural Research 
Council (BARC), New Airport Road, Farmgate, Dhaka-1215, Bangladesh.
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Standard Operating Procedures for Regeneration, Characterization and 
Preliminary Evaluation of Some Agri-Horticultural Crops’ Germplasm in 
Bangladesh. Crops Division, Bangladesh Agricultural Research Council (BARC), 
New Airport Road, Farmgate, Dhaka-1215, Bangladesh. pp. 219-234.
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This SOPs shall be applied to the regeneration, characterization and preliminary 
evaluation of Chickpea genetic resources maintained in genebank of di�erent 
research institutes and agricultural universities. The scope of this SOPs is to outline 
the step-by-step instructions to guide the scientists and technical assistants of 
di�erent research institutes and universities involved in Chickpea genetic 
resources management. 

© Crops Division, BARC and PGRC, BARI, 2024

Crops Division, BARC and PGRC, BARI encourage the use, reproduction and 
dissemination of material in this information product. Except where otherwise 
indicated, material may be copied, downloaded and printed for private study, 
research and teaching purposes, or for use in non-commercial products or 
services, provided that appropriate acknowledgement of Crops Division, BARC 
and PGRC, BARI. 

All requests for translation and adaptation rights and for resale and other 
commercial use rights should be made via md.crop@barc.gov.bd or 
pd.pgrc@bari.gov.bd

Soft copies are available on BARC website (www.barc.gov.bd) and hard copy can 
be collected from Member Director (Crops), Bangladesh Agricultural Research 
Council (BARC), New Airport Road, Farmgate, Dhaka-1215, Bangladesh.
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Evaluation of Some Agri-Horticultural Crops’ Germplasm in Bangladesh. Crops 
Division, Bangladesh Agricultural Research Council (BARC), New Airport Road, 
Farmgate, Dhaka-1215, Bangladesh. pp. 169-184.
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This SOPs shall be applied to the regeneration, characterization and preliminary 
evaluation of Pea genetic resources maintained in genebank of di�erent research 
institutes and agricultural universities. The scope of this SOPs is to outline the 
step-by-step instructions to guide the scientists and technical assistants of 
di�erent research institutes and universities involved in Pea genetic resources 
management. 

© Crops Division, BARC and PGRC, BARI, 2024

Crops Division, BARC and PGRC, BARI encourage the use, reproduction and 
dissemination of material in this information product. Except where otherwise 
indicated, material may be copied, downloaded and printed for private study, 
research and teaching purposes, or for use in non-commercial products or 
services, provided that appropriate acknowledgement of Crops Division, BARC 
and PGRC, BARI. 

All requests for translation and adaptation rights and for resale and other 
commercial use rights should be made via md.crop@barc.gov.bd or 
pd.pgrc@bari.gov.bd

Soft copies are available on BARC website (www.barc.gov.bd) and hard copy can 
be collected from Member Director (Crops), Bangladesh Agricultural Research 
Council (BARC), New Airport Road, Farmgate, Dhaka-1215, Bangladesh.
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This SOPs shall be applied to the regeneration, characterization and preliminary 
evaluation of Foxtail millet genetic resources maintained in genebank of di�erent 
research institutes and agricultural universities. The scope of this SOPs is to outline 
the step-by-step instructions to guide the scientists and technical assistants of 
di�erent research institutes and universities involved in Foxtail millet genetic 
resources management. 
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