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A. Indigenous Seed 

 Seed: Planting materials produced by sexual reproduction  

Indigenous seed 

 Are those produced, growing or living naturally in a particular location 

 Selected and managed by local people in the local growing environment 

 High level intra diversity, heterogenous, polymorphic  

 Well adapted to the growing areas 

 High nutrition yield and health index yield  

 Seeds produced from the same production areas (seeds are well familiar with 
the production and environmental factors) 

 Sources of many different genes 

 Foundation of agricultural science  

A1. Understanding and importance  
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A2. Types of Seeds and Features  

SN Types (seed or variety)  Feature Synonym 

Based on breeding perspective 

1 Indigenous seed Landrace of a particular site where, this was originated  Native seed 

2 Local variety  Landrace not introduce from other areas, if introduced, 
localized after growing several generation s  

Heirloom  

3 Landrace  Genotype not altered by breeders but grown 
continuously by farmers over years  

Traditional, farmer’s variety  

4 High yielding variety Developed by selecting & following principles of genetics  Improved, modern variety 

5 Hybrid seed Produced by crossing two different parents  F1 seed 

6 Genetically modified seed Seeds of genotype having distantly related genes GMO seed 

Based on conservation perspective  

1 Orthodox seed Successfully dried to moisture contents <12% without 
injury and are able to tolerate freezing 

2 Recalcitrant seed Do not tolerate drying tent below 12% without injury and 
are unable to tolerate freezing 

Based on botanical perspective  

1 Monocot seed A single (mono) embryonic leaf or cotyledon 

2 Dicot seed two embryonic leaves or cotyledons 
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A3. Uses 

8 countries 
1. USA 
2. India 
3. Indonesia 
4. Taiwan 
5. China 
6. Pakistan 
7. Thailand 
8. Nepal 

 
13 landraces  

Contribution of Crop Gene Pools: Pedigree 
Analysis of Khumal-4 (popular modern rice 
variety in Nepal 

Origin 

Origin 
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A4. Status Assessment (Red List)  

Unique Landrace: Trait 
Distribution Analysis 

Five cell analysis (landrace 
Distribution Analysis) based on 

areas and number of growers 
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A5. Why Endangered (Red Zone) 

Red Zone of 

Agricultural Areas 

Distribution of modern 

varieties 

Migration of Farmers 

Commercialization 

Changes in Use of 

Agriculture Land 

Heavy Drought, Diseases and 

Insect Pests 

Disasters (Landslides, Flooding, 

Earthquake, Firing) 
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A6. How to Conserve  

 Continue growing  

 

 Use in breeding  

 

 Making competitive (landrace enhancement)  

 

 Seed bank  
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B. Seed selection: Basis of Selection and Mode of Reproduction   

 Meiotic events 

 Mutation  

 Heritability  

 Genetic variation  

 

Mode of 

reproduction 

Sexual  Asexual  

Autogamy  (self 

pollination) 

Allogamy  (cross 

pollination) 

Taro, banana  

Rice, 

wheat 

Maize, 

mustard 

Seed 

selection 

Seed 

selection 

Homogenous, 

homozygotes 

Heterogenous, 

heterozygotes 
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Response to Selection and Correlated Response  

Correlated response 
(CRy) 
The change in y 
character through 
indirect selection on an 
associated character, x 

𝐶𝑅𝑦 = 𝑖𝑥. ℎ𝑥. ℎ𝑦 . 𝑟𝑔. 𝛿𝑝𝑦 

Where, standardized 
selection intensity, square 
root of heritability of x, 
and y, genetic correlation 
between x and y, 
phenotypic standard 
deviation of y 

𝐗 𝐨 𝐗 𝐬 
S 

p% 

Phenotypic values 

proportion of 

selected genotypes 

Original population 
Selected genotypes 

and portion 

S (selection differential) = Mean of selected 
individuals – mean of base population 
For prediction: S’ = (Z/p).p (height of the 
ordinate, proportion of selected individuals 
and phenotypic standard deviation  
 
R (response to selection) = mean of the 
progeny of selected individuals – mean of 
base population  
For prediction: R’ = i.h2. p (standardized 
selection differential, heritability) 
Also called genetic gain (ΔG) 

𝐗 𝐩 

R 

Progeny population 
P

ro
g
en

y
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Selection approaches 

 Participatory vs non-participatory selection  

 On-farm vs on-station selection  

 Landrace vs exotic selection 

 Natural vs artificial crossing based selection  

 Population vs individual selection  

 Direct vs indirect selection  
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Selection Target: Monomorphic vs Polymorphic  
D
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Increasing diversity reduce losses from 
pests and diseases 

Genetic uniformity of monocultures leads 
to genetic vulnerability 

Polymorphic, heterogeneous, poly genotype, mixture variety 

Monomorphic, homogeneous, mono genotype variety 

Selection response 
Evolutionary rate 
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Selection Units and Crop Stages 

2. Plot/ area 
selection 

1. Crop 
field 

3. Plant/ hill 
selection 

4. Flower/ spike 
selection 

5. Fruit/ seed 
selection 

Seedling 
stage 

vegetative 
stage 

Flowering 
stage 

Maturity 
stage 

Storage 
stage 

Five stage selection 

Five selection units and steps 

1 

2 

3 

4 

5 
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Selection Tools and Aids 

 Correlation coefficient 

 Path coefficient  

 Heritability and variation components 

 Stability parameters   

 Diversity index   

 Check variety 

 Selection index  

 Yield and yield components  

 Software 
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Software for Selection of Genotypes   

 GGEBiplot: A graphical tool for breeders, geneticists, and agronomists for conducting biplot analysis of 
research data. http://ggebiplot.com/  

 GGEBiplotGUI: R package that provides a graphical user interface for the construction of, interaction with, 
and manipulation of GGE biplots. https://cran.r-project.org/web/packages/GGEBiplotGUI/index.html  

 Agrobase: Plant breeding software with selection index estimation  
https://www.agronomix.com/AGROBASE.aspx  

 Selection.index: R package for analysis of selection index in plant breeding.  
https://cran.rstudio.com/web/packages/selection.index/index.html  R package  

 RIndSel: R package with a graphical unit interface that uses selection index theory to select individual 
candidates. https://data.cimmyt.org/dataset.xhtml?persistentId=hdl:11529/10854  

 SI-R Codes for Computing Selection Indices in R. 
https://data.cimmyt.org/dataset.xhtml?persistentId=hdl:11529/10352  

 ViTSel: R based software to visualize results of multi-environmental multi-trait analysis for selection in 
plant breeding. https://data.cimmyt.org/dataverse/cimmytswdvn  

 FieldLab: An application for Android tablet that used for data collection in the field. 
http://bbi.irri.org/products 

http://ggebiplot.com/
https://cran.r-project.org/web/packages/GGEBiplotGUI/index.html
https://cran.r-project.org/web/packages/GGEBiplotGUI/index.html
https://cran.r-project.org/web/packages/GGEBiplotGUI/index.html
https://www.agronomix.com/AGROBASE.aspx
https://cran.rstudio.com/web/packages/selection.index/index.html
https://data.cimmyt.org/dataset.xhtml?persistentId=hdl:11529/10854
https://data.cimmyt.org/dataset.xhtml?persistentId=hdl:11529/10352
https://data.cimmyt.org/dataverse/cimmytswdvn
http://bbi.irri.org/products
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Generalized Selection Traits (Farmers’ Criteria)  

1. High yielding without 
external inputs 

2. Early maturity 

3. Good cooking and eating 
quality  

4. Pest resistant  

5. Medium height  

6. Drought resistant  

7. Strong stem 

 

8. Good tillering capacity  

9. Erect leaves 

10. Large seed sizes 

11. Non shattering  

12. Cost beneficial  

13. Fodder value   
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Types of Selection Based on Classes (Genotype or Phenotype), natural or artificial  

Stabilizing selection  

Individuals with mean equal or close 

to population means are selected 

Directional selection  

Selection either in the direction 

of higher mean or lower mean 

Disruptive selection  

Selection of more than 

one class 
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Phenotypic variation 
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Simple Selection Methods 
Pure line selection Mass selection 

Class-bulking selection 
• Select individuals from different classes, 

categories, groups 
• Mix them and grow   

• Repeat for getting 
heterogenous population  

Mixing 
ability?  
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C. Seed bank 

 A place where orthodox seeds are stored to preserve 
genetic diversity for the future along with information  

 Some features of general bank, eg banking of many 
different kinds of seeds, access to all and long term 
security, able to trace backward and forward 

 Orthodox seeds are long-lived seeds and can be 
successfully dried to moisture contents as low as 5% 
without injury and are able to tolerate freezing, eg rice, 
maize, soybean.  

C1. What is seed bank  
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C2. Types of seed bank 

Seed bank 

On-farm Seed 

bank 

Community 

seed bank 

Household 

seed bank 

Village level 

seed bank  

In-situ  seed 

bank 

Natural seed 

bank, National 

park 

Agro gene 

sanctuary  

short term 

storage 
long term 

storage 

Normal temp 

for 1-2 years Natural 

Partial 

interaction 

with nature 

Ex-situ 

seed bank 

Global 

seed bank 

National 

seed bank 

long term 

storage 

medium 

term storage 

short term 

storage 

long term 

storage 

0oC for 15 years -20oC for 100 years 

Static, zero 

interaction 

with nature 

Always 

interaction 

with nature 

Part of Genebank 
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C3. Storage condition  

Community seed 
bank (on-farm) 

Room temperature, 
and RH 

General or air tight 
container  

Seed bank (ex-situ) 
Base collection: -20oC and 

aluminum container, air tight 
Active collection: 0-10oC, 35-

45% RH and air tight container  

Natural seed bank (in-situ, 
seed in soil, soil seed bank) 

Natural condition 
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C4. Work flow in seed bank 

1. Exploration and collection  

2. Registration  

3. Seed testing and processing  

4. Conservation  

5. Regeneration and multiplication   

6. Viability monitoring  

7. Characterization 

8. Evaluation, genotyping, screening and 

pre-breeding 

9. Distribution and exchange of materials 

10. Database management 
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C5. Regeneration and distribution 

 Regeneration in similar environment (analog site of collection areas) 
– If germination percentage is low (<80%) 

– If seed amount is low  

 Maintain intra collection diversity, good size of plant population (more than 40 plants) 

Accessible all the time 
Small amount of seeds, ~ 10 g 
• Researchers  
• Farmers  

Germplasm flow in seed bank 
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C6. Database and online access  

 Genesys: online platform where you can find information about Plant Genetic 
Resources conserved in genebanks worldwide. https://www.genesys-pgr.org/  

 GRIN-Global (USDA): a database application that enables genebanks to store and 
manage information associated with plant genetic resources (germplasm).  
https://npgsweb.ars-grin.gov/gringlobal/search  

 NIAS Genebank: the main repository of genetic resources of plants, animals and 
microorganisms of agricultural importance. 
https://www.gene.affrc.go.jp/databases_en.php  

 Svalbard Global Seed Vault:  a long-term seed storage facility, represents the 
world’s largest collection of crop diversity. https://seedvault.nordgen.org/  

 EURISCO: provides information at the accession level of PGR conserved in 
European genebanks or other collections. https://eurisco.ipk-
gatersleben.de/apex/f?p=103:55::::::  

https://www.genesys-pgr.org/
https://www.genesys-pgr.org/
https://www.genesys-pgr.org/
https://npgsweb.ars-grin.gov/gringlobal/search
https://npgsweb.ars-grin.gov/gringlobal/search
https://npgsweb.ars-grin.gov/gringlobal/search
https://www.gene.affrc.go.jp/databases_en.php
https://seedvault.nordgen.org/
https://eurisco.ipk-gatersleben.de/apex/f?p=103:55
https://eurisco.ipk-gatersleben.de/apex/f?p=103:55
https://eurisco.ipk-gatersleben.de/apex/f?p=103:55
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Conservation and 
Utilization:   
• 4 Strategies 
• 101 Methods & 

approaches 
(good practices) 

Joshi et al 2020a 

Temple garden 
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Software related to Genotype Selection  

 GGEBiplotGUI: R package that provides a graphical user interface for the 
construction of, interaction with, and manipulation of GGE biplots. 
https://cran.r-project.org/web/packages/GGEBiplotGUI/index.html  

 Selection.index: R package for analysis of selection index in plant breeding.  
https://cran.rstudio.com/web/packages/selection.index/index.html  R 
package  

 RIndSel: R package with a graphical unit interface that uses selection index 
theory to select individual candidates. 
https://data.cimmyt.org/dataset.xhtml?persistentId=hdl:11529/10854  

 SI-R Codes for Computing Selection Indices in R. 
https://data.cimmyt.org/dataset.xhtml?persistentId=hdl:11529/10352  

 

https://cran.r-project.org/web/packages/GGEBiplotGUI/index.html
https://cran.r-project.org/web/packages/GGEBiplotGUI/index.html
https://cran.r-project.org/web/packages/GGEBiplotGUI/index.html
https://cran.rstudio.com/web/packages/selection.index/index.html
https://data.cimmyt.org/dataset.xhtml?persistentId=hdl:11529/10854
https://data.cimmyt.org/dataset.xhtml?persistentId=hdl:11529/10352
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Lets make native 
landraces competitive 

Any questions? Any questions? 
Sincere thanks 
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• The Grassroot Institute 
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