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'A. Indigenous Seed
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Al. Understanding and importance

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



' A2. Types of Seeds and Features ‘

m Types (seed or variety) _

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, Heirloom
localized after growing several generation s

3 Landrace Genotype not altered by breeders but grown Traditional, farmer’s variety
continuously by farmers over years

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

4: 2 Dicot seed two embryonic leaves or cotyledons
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A4. Status Assessment (Red List)

Distribution of Trait

Five cell analysis (landrace
Distribution Analysis) based on
areas and number of growers

Frequency of Trait

Area/ Distribution

Farmer/ Frequency

Many/ Common

Few/ Rare

Large/ Wide

Small/ Local

Large area and many household

On-farm conservation
No Risk= 2. Common

Small area and many household

Value addition
Bio-prospecting, Market linkage
Conservation Dependent =
3. Vulnerable

Large area and few household

Awareness
Linking with market
Conservation Dependent =
3. Vulnerable

Small area and few household

Ex-situ conservation
Rare

4. Endangered

Wide

Local

Common

Rare

Many Landraces

Many Locations

Many Landraces
Limited Locations {1-2)

Few Landraces (1-2)
Many Locations

Unique Landrace

Few Landraces (1-2)
Limited Locations (1-2)

Unique Landrace: Trait
Distribution Analysis

5. Not Evaluated

I 15



A5. Why Endangered (Red Zone)
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Distribution of modern
varieties

Heavy Drought, Diseases and
Insect Pests

Commercialization

Red Zone of

Agricultural Areas

Migration of Farmers

Disasters (Landslides, Flooding,
Earthquake, Firing)

Changes in Use of
Agriculture Land




A6. How to Conserve

= Continue growing

= Use in breeding

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

Meiotic events
Mutation
Heritability
Genetic variation

Homogenous,
homozygotes

Heterogenous,
heterozygotes

Mode of

reproduction

Seed
selection

Seed
selection

Taro, banana

Autogamy (self
pollination)

Allogamy (cross
pollination)

Rice,
wheat

Maize,
mustard




Response to Selection and Correlated Response

Original population AT~

Phenotypic values Xo

Proge
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/,

Selected genotypes
and portion

proportion of

% selected genotypes

Correlated response
(CRy)

The change iny
character through
indirect selection on an
associated character, x

S (selection differential) = Mean of selected
individuals — mean of base population

For prediction: S’ = (Z/p).op (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

S

|- ‘

| z
ny population | P S

| &

|

%

| P

R
f——

base population

For prediction: R’ =i.h?. op (standardized
selection differential, heritability)

Also called genetic gain (AG)

CRy = iy. hy. hy.14. 6Dy

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




Selection approaches

R 1 .
» S
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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




Polymorphic, heterogeneous, poly genotype, mixture variety

Genetic uniformity of monocultures leads
to genetic vulnerability
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.. Selection response E=5%,
- |4 Evolutionary rate

\

Increasing diversity reduce losses from
pests and diseases

12/30 Monomorphic, homogeneous, mono genotype variety



Selection Units and Crop Stages

Five selection units and steps

2. Plot/ area 3. Plant/ hill 4. Flower/ spike 5. Fruit/ seed

selection selection selection selection

Storage
stage

Five stage selection

Maturity

stage
Flowering

stage
vegetative

stage

Seedling
stage

13/30 1



?Selection Tools and Aids
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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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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/GGEBiplotGUl/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.htm!| R package

RIindSel: R package with a graphical unit interface that uses selection index theory to select individual
candidates. https://data.cimmyt.org/dataset.xhtml|?persistentld=hd|:11529/10854

SI-R Codes for Computing Selection Indices in R.
https://data.cimmyt.org/dataset.xhtml|?persistentld=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/
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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

Generalized Selection Traits (Farmers’ Criteria)

1. High yielding without 8. Good tillering capacity
external inputs 9. Erect leaves

2. Early maturity 10. Large seed sizes

3. Googl cooking and eating 11. Non shattering
quality | 12. Cost beneficial

4. Pest .re5|star.1t 13. Fodder value

5. Medium height

6. Drought resistant

/. Strong stem

16/30



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

l

Frequency of individuals

17/30

Directional selection
Selection either in the direction
of higher mean or lower mean

Phenotypic variation

Disruptive selection
Selection of more than
one class




Year/ season Trial

Featuresiactivities

0O0O0OO0OO0OO0O0CDOO
000D0O0O0DO0OO O
000O0OO0OODDO O
00001!0000

1styear

Heterogenous population

S i

Preliminary yield trial

3t to 5t years @ g 1@ g

Muitifocation yield trial
|
|
|
|

Bth year

Seed multiplication

Select 200-2000 plants with similar and
desirable traits from a variable population

Composite the seeds from selected plants

Plant composite seed in a preliminary yield
trial alongwith standard checks

Evaluate phen otypically

Evaluate promising selections in
coordinated yield trials at several locations

Process for releasing outstanding variety

Multiply and distribute seed

Class-bulking selection
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* Select individuals from different classes,

categories, groups
* Mix them and grow

Pure line selection

H

Year/season Trial Features/activities
000000000 .
- T Select 200-3000 plants onthe basis of
1*t year P s e phenotype
00000000 O
Oid vanety, mixture of
purehnes
2" year I | | | | | | | | | | e Grow individual plant progenies (plant
row)
. l ) e Reject undesirable progenies
Individual plant progenies e  Repeat if necessary
3" year ] e Plant selected progenies in preliminary
yield trial
— e Reject inferior progenies
Preliminary vield trial
4% to B° — e Conduct replicated yield trials at several
years — locations
R _ e Reject inferior progenies
Muitilocation yield trial e Screen fordiseases resistance and
T quality
7% year T e Release best progenies as new variety
T e Multiply and distribute seed
Seed multiplication
| * Repeat for getting Mixing
heterogenous population ability?
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C1l. What is 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.

19/30



C2. Types of seed bank
Part of Genebank ———) Seed bank

Partial Static, zero _ Always
interaction PR@RE G0 interaction EX-situ interaction In-situ seed

with nature bank with nature PESEETR6ETR] with nature bank

Natural seed Agro gene
bank, National sanctuary
park

Community @ Household @ Village level
seed bank seed bank seed bank

Global National
seed bank seed bank

short term
storage

long term

storage

medium short term

term storage

long term long term

Normal temp storage storage
for 1-2 years

storage

Natural

-20°C for 100 years 0°C for 15 years

20/30




Community seed
bank (on-farm)
Room temperature,
and RH

General or air tight
container

HHH

Seed bank (ex-situ)

Base collection: -200C and
aluminum container, air tight
Active collection: 0-100C, 35-
45% RH and air tight container

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

el e B B

—op==Ogu=el

-

e AR = oo i
=% = = |




C4. Work flow in seed bank
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©~NOo TR WN R

9.

Exploration and collection
Registration

Seed testing and processing
Conservation

Regeneration and multiplication
Viability monitoring

Characterization

Evaluation, genotyping, screening and
pre-breeding

Distribution and exchange of materials

10. Database management

|
| Recalcitrant seeds and vegptative materials

Exploration

Collection &
Introduction

Orthodox seeds

In-Vitro
Conservation

Registration
R+E

Verification

Tissue Culture

Accessioning
NGRT...

Sub-culture
Multiplication

In-Vitro Cold
Storage (4-10°C)
or
Cryopreservation
(-196°C)

$8:2-10

Field
Genebank

Registration

R+E S e

Verification

Accessioning
NGRF...

Field Planting
(at different agro
zones)

Lowvia bility, stocks

M A=Byre
B=10-20yTs

Viability & Stock
Monitoring

Regeneration
$5:>50 seeds

Multiplication
$5:>50 seeds

Maintenance
Diversity Analysis

Characterization
(Genotyping &
Phenotyping)

Evaluation

Screening, Pre-
Breeding,

Enhancment

Database
Managment

5SS Hime5,000 50048, 14=12.000 £000s
From 30-60 plants

Conservation

LI,
& =

e
Abbreviation
A= Acdve collection
B = Base colecton
C = Cross pelinaled erop
E = Electranic

F = Fleig

HM = Homogeneous

Hi = Hotarogenecus

MC = Moksture content

M1 = Meritoring Intervad
MTSS = Ml tes! sampie sze
NGRC = Natonal Gerelic
Resource Colieation

PS = Pogulaiion size

R = Regisier

S = Sef polinated crop
55 = Sample dze

T =Tissue

———e Germplasm flow
— — = Information flow

Registration
R+E '
Verification

Processing

Clearing, Health Testing

Viability Test
=B5% Germination

Accessioning
NGRC...

$8: 5-10 seeds

Seed Herbaria

Reference Sample

Drying

MC: Oty seads= 3-4%
Non-oly seeds=5-7%

Packaging

Base Collection
Room

A2

far 515 yrs.

. S il A e it i e ) e e, e ) WD S S G G G i b e g S

Distribution

W hes! sample

50- 100yTS

Seed Characterization ‘

Initial
Multiplication

Duplication

50-100yrs

~C far

MTSS = 50-100 se208

C-10259




= 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)

Distribution

Active Collection

Incoming .
Seeds Quantity 43
& Quality

Pre Breeding

Regeneration .
& Characterization

& Evaluation

e > Base Collection Viability
Monitoring

Reference Initial

Samples

Regeneration Safety

Duplication

A 4

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
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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::::::
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https://eurisco.ipk-gatersleben.de/apex/f?p=103:55
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2019. Farmers and Plant Breeding: Current Approaches and Perspectives (OT Westengen and T Winge,
eds). Issues in Agricultural Biodiversity. Routledge. https://www.routledge.com/Farmers-and-Plant-
Breeding-Current-Approaches-and-Perspectives/Westengen-Winge/p/book/9781032088877

2020. Good Practices for Agrobiodiversity Management. NAGRC, LI-BIRD and Alliance of Bioversity
International and CIAT; Kathmandu, Nepal. https://www.bioversityinternational.org/e-
library/publications/detail/good-practices-for-agrobiodiversity-management/

2019. Working Groups of Agricultural Plant Genetic Resources (APGRs) in Nepal. Proceedings of National
Workshop, 21-22 June 2018, Kathmandu; NAGRC, NARC, Nepal.
https://www.researchgate.net/publication/334052118 Working Groups of Agricultural Plant Genetic

Resources APGRs in Nepal Proceedings of National Workshop 21-22 June 2018 Kathmandu

2018. Community Seed Banks in Nepal. 2"d National Workshop Proceedings, 3-5 May 2018, Kathmandu
Nepal; NAGRC, LI-BIRD and Bioversity International; Kathmandu, Nepal.
https://cgspace.cgiar.org/handle/10568/99141

2006. Manual of seed handling in genebanks. Handbooks for Genebanks No. 8. Bioversity International,
Rome, Italy. http://www.fao.org/3/ah803e/ah803e.pdf

1994. Genebank standard. https://www.bioversityinternational.org/e-
library/publications/detail/genebank-standards/
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= The Crop Genebank Knowledge Base:
https://cropgenebank.sgrp.cgiar.org/index.php/home-mainmenu-71

= Farmers’ seeds: https://weseedchange.org/

= Small Farms: https://smallfarms.cornell.edu/2019/10/on-farm-variety-improvement-
part-ii-selection-and-plant-breeding/

= The bio-intensive approach to small-scale household food production:
http://www.nzdl.org/cgi-bin/library?e=d-00000-00---off-OhdI--00-0----0-10-0---0---
Odirect-10---4------- 0-1l--11-en-50---20-about---00-0-1-00-0--4----0-0-11-10-0utfZz-8-
00&cl=CL1.2&d=HASHOlabe8c223cc35b9cb2cf343.4.3&gt=1

= Breeding methods in crops:
https://agritech.thau.ac.in/crop improvement/crop imprv_breed.html
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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/GGEBiplotGUl/index.html

Selection.index: R package for analysis of selection index in plant breeding.

https://cran.rstudio.com/web/packages/selection.index/index.htm| 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?persistentld=hdl:11529/10854

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