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Challenge: Address shrinking diversity

* Increasing crop yields and improving stress tolerance requires genetic
diversity
* Intensification of agricultural systems has substantially reduced biodiversity

Shrinking diversity

250,000

T,I'll')[} _,/ce.maize and wheat

i = currently provide >50% of the
Shatn world's calories from plants

Number of crops usé\d
for food by humans
throughout history

12 crops that .together with
5 animal species provide 75%
Globally identified plant species of the world’s energy intake

N Threats
{‘\:\ Threats

Bioversi Continued push towards

Internatioi . . . .
monocultures; shrinking diversity

Consolidation of seed supply into few,
large companies

Reduced funds to public sector agricultural
research, education and breeding

Consequences

Loss of options to meet public and private needs:
Biotic and abiotic stress
Diet diversity and nutrition
Market and cultural demands

Ecosystem health and stability
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Climate change is already happening

Annual temperature trends: 1976 to 2000
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+  We cannot predict which new pest or pathogen will  :::
develop or how the rain will fall next year -- but we can "

use agricultural biodiversity to have a diverse set of crop
varieties in agricultural systems to increase the options

— to buffer against an unpredictable change. This explains b

why on-farm conservation can play key role in future!

‘u Seed system: On-farm management -
(e \ adapt, evolve and buffer (evolutionary

povers®  breeding)

]  Farmers \

Distribution
Gene Bank Y
(ex situ) N\ Seedi_ T~

1Savedown ~N ~ Seed gqualit
Planting A cor?trol Y

Cultivation ~LOCAL ,)\Exchange Market
Hg‘rv&st SYgSO'[/EM 3. Sdle/purchase
Storage = Consumption ‘
Breeding Seed production

\ FORMAL /

SYSTEM 10% [De Boef et al., 2000]
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Global context: Access for farmers a secure
source of locally adapted seed

Country Crop Contribution of Reference
farmer seed system
(source) %
Burkina Faso| Sorghum 95 Kabore, 2000
Mexico Maize 75 Ortega-Packka
etal., 2000
Morocco Durum 87 Mellas, 2000
wheat
Nepal Rice 97 Baniya et al.,
2003

In India alone-100 million farms-15-20% of them use seed from the regular
seed trade; the remaining 80 m farms depend on self saved seed or seed
supply from farmers! (Swaminathan, 1998)

0; Himalayan Superfoods

werw libird, org.
facebook comAlibirduachautari
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Cor]tHbu o? of inform

liv

Amaranth 100 100
Barley 100 100
Beans 100 85

Buckwheat 100 100

Finger millet 100 100

Foxtail millet 100 100

Perso millet 100 100
Rice 96 76
Total

seed sources to

100
100
83
100
100
100
100
98

mountain farmers, Nepa

100
97
72
95
97
97
NA
95

GEF LLI-BIRD Baseline survey, 2014
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Bioversit
Internation

Isolated
farmers in
the
network

2,2
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[Paudel, Sthapit, & Shrestha 2015\‘Ktern@¢49_n@{§.JgJJrnal of
doi:10.1155/2015/312621]
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Multi-functionality of farmer seed system:

Germplasm base
- diversity, flexibility, selection

Seed production and quality
-~ germination, disease problems, quantity

Seed availability and distribution
- seed sources, networks, markets

Knowledge and information

- growing methods, utilization, knowledge of new
materials, traits trade off

Complementary Conservation
Strategies

v

v v

In sitv unity-based conservatio Ex sity
a National parks /\ o Botanical
gardens
0 Protected areas In situ Ex situ a Zoological
on farm on farm gardens

o Biosphere reservgs G bank
o Landraces o Sacred a Genebanks

groves

a Folk o Communjty
varieties

(Forest, (Government
Environment and (Tri agencies and
Wildlife departments) universities)

Integrated Conservation Methods
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o m m u n l y e e Abstract: Although community-level seed-saving initiatives have existed in many countries

around the world for about 30 wears, they have rarely been the subject of systematic scientific

a n s enquiry. Based on a combination of a literature review and field rescarch, we present a novel

comprchensive conceptual framework that focuscs on the multiple functions and services

ORIGINS, EVOLUTION AND PROSPECTS provided by community-based sced-saving efforts, in particular community seed banks. This

framcwork is output oricnted and complements an input oriented typology of community

EDITED BY sced banks presented in 1997. The framework identifies three core functions: conserving

Ronnie Vernaoy, Pitambar Shrestha genctic resources; enhancing access to and availability of diverse local crops; and ensuring

and Bhuwon Sthapit sced and food sovercignty. The framework can be used for analysis of existing seed-saving

imitiatives and scrve as a gwide for the cstablishment of new community sced banks. In

addition, it can inform the devclopment or revision of national policics or strategics to
support community sced banks. The framework s utility s illustrated by throe casc studics
of community seed banks in Bangladesh, Guatemala and Nepal.

Keywords: agricultural biod jon of biod plant genetic resources;

community sced banks; farmers” rights; food ienty: sced
Guatemala; Nepal

35 Case studies review
25 Countries

= Diverse actors diverse objectives

= Differences
= Origin and evolution
= Functions and activities
= Governance, management and cost
= Technical operations
= Support and networking
= Policy and legal environment
= Sustainability

= Analysis of new scope, opportunities and partnership
= “Out of box” initiative

L
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Timeline

1975 USA-Based Seed Savers Network established by Diane and
Kent Whealy to preserve heirloom varieties

1986 PGR Ethiopia, Seed for Survival Program supported by USC,

Canada to re-integrate local varieties in local seed system
Australian seed networks and seed library in Europe

1992- The Philippines by SEARICE and CONSERVE; Brazil, Chile;

1996 UBNING, Bangladesh, CTDT Zimbabwe, DDS, ADS, Green
Foundation, Gene Campaign and MS Foundation, India,
USC Canada-Asia

2003 to LI-BIRD/Bioversity International/Development Fund

date Norway/Oxfam, Action Aid etc in number of countries

NGOs are key player in past & now Governments taking interest! é_

Seed Savers Exchange Network
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Conceptual framework: Classification of global
community seed banks by functions

Conservation Bhutan, Malaysia, Mexico and Rwanda

Access and availability Burundi, Canada, Costa Rica and Uganda

Conservation and Bolivia, Brazil, China, Guatemala,

Access & Availability Honduras, India, Mali, Nepal, Nicaragua,
South Africa, Sri Lanka, USA, Trinidad,
Zimbabwe

Conservation; Bangladesh, Brazil , Nepal and Spain

Access & Availability &
Seed and food sovereignty

Result: Multiple functions; Diverse actors/Diverse objectives

Governance, Management:and Cost
~
Lefjitimacy, and Rules'an atio

Daily operationSsagd management governied by collective
actions, social GAPIESRURNRg, voluntary work g, -
empowern e ' :

Accountability, transpare :

Roles and responslitics =7 v
Building local,e,apaéity,,- \
How much it cg8lto establish CSB?
1000$ to $10000
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Community and site selection
Choosing crop species and varieties
Collecting seed and planting materials

Documenting, sharing and
communicating information

Storing seed, structure, methods,
monitoring

Regenerating seed
Distribution system and tracking

Y

Technical operation and issues

Bhuwon Sthapit
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Chopsin crops and varieties-
rare/uni

‘9 ‘
@ %

many households few households

[Sthapit et al., 2006]
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Distribution of Varieties

Tail of Opportunities

Number of households

List of varieties

Market Pyramid

International market

National/regional market

Size of the market

Local market

Household level use

Number of varieties or species

2015-11-03
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Agriculture, Ecosystems and Environment

journal hamepage: www.slsevier.com/locate/ages

A risk-minimizing argument for traditional crop varietal diversity use to reduce
pest and disease damage in agricultural ecosystems of Uganda
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Bhuwon Sthapit

Role: Source of mixture varieties or portfolio of crop diversity @

Seed Storage

<+ Goal in storing seeds is to slow metabolic processes-dry
and cold (sleep)

- Maximizing seed longevity:

-+ Start with good quality seed

- Keep them appropriately dry

-+ Keep them as cold as possible
- Minimize exposure to light

-+ Minimize access to air

-+ Minimize changes in conditions
-+ Exclude insects and rodents

< Longevity doubles for every 1% reduction in seed moisture
content and for every 5°C drop in temp.

< Short-term storage: 5-10°C

+ Long-term storage: -18°C

12



Storage Insect Control using Drying Beads

- .-y
e AT

- . T k g1 ..
Seeds Sforeci n Air!.’a‘:f‘ Container +
Zeolite beads C121) + 10 pairs
0f bruchids

Seeds S!:or—ei in Cloth baﬁ,
Io pairs  of bruchtds (Control)

Six months storage
d Without beads ~ With beads (3
M 69% infestation 0% infestation

™ 4
2 ==

Bhnnl! CGIAR
Inizraation. science for cure future

al Case study:
A local solution to improve access to quality seed,
safeguard of diverse crop varieties, and secure food

security

2

m
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CSBs in Nepal supported by LI-BIRD

USC-Canada 14
Oxfam-N 100

LI-BIRD/Bioversity/ 14
DF
DoA 5
Tanahun,
2009
Dhading,

Sankhuwasa

Nawalpar
asi, 2009

No. of CSBs established

2003 1 Legend
2007 3 [ vid to high hill (2) Jhapa,
2008 3 B Lo o vidhill (2) 2009

7

2009 Low land terai (10)

Typologies

PGR- Local varieties only (regeneration, conservation at
focused the cost of food insecurity)
N Integrated Both LRs and MVs (conservation and food security
approach goal addressed)
Seed- MVs only (seed for food, food security enhanced
focused at the cost of agrobiodiversity l0ss)

[Source: PC Chaudhary, 2012 LI-BIRD]

14



22
Bioﬁ.-si\ty Hypothesis and research questions

International

o Whether or not CSB improve access of unique, endangered and
rare local varieties?

o Whether CSB improve equitable access of seed to marginalized
and poor smallholder farmers?

o Whether CSBs address farmer’s concern of seed accessibility or
availability or both?

o Are CSBs relevant and appropriate interventions where social seed
networks are strong, open and well-connected?

o Whether CSBs can be a platform of open source of seed exchange
and social learning?

o What are key drivers of success and failures ?

o What are key principles that ensure sustainability of CSBs after
completion of the project?

‘w\ Community Driver: Rapid erosion of

Bioversity rice landraces in Kochorwa, Bara
(Shrinking local crop diversity and options)

Internationa

Year of study and No. of LRs/MVs No. of growers | % of area occupied
type by
LRs MVs LRs MVs LRs MVs
Baseline 1998 33 20 137 - 16.7 83.3
(n=202 HHs)
CBR 2003 14 ] | 26 ml | - 34 || o966
(n=349 HHs)

Note: LRs=Landrace, MVs=Modern varieties, HHs=Households, CBR=Community biodiversity Register

[Source: Adapted and modified from Rana et al., 2000]

2015-11-03

15



Community Driver: Weakening social seed networks

Non-commercial: Resilient to Commercial area: Vulnerable
climate change to climate change and
adversity

[Paudel D, Sthapit BR and P Shrestha 2015. An Analysis of Social Seed Network and Its
Contribution to On-Farm Conservation of Crop Genetic Diversity in Nepal," International Journal
of Biodiversity, vol. 2015, Article ID 312621, 13 pages, 2015. doi:10.1155/2015/312621]

‘u Results: Improve access of local varieties for

(o \ poor smallholder farmers and social equity
Eigyneall.isa-nal

Year Number of farmers of different socio- No. of Seed

economic landrace (Kg)
Rich Medium Poor Total

2007 23 (23) 34 (33) 45 (44) 102 28 103

2006 7 (1) 25 (39) 32 (50) 64 21 80

2005 17 (20) 37 (42) 33 (38) 87 23 197

2004 6 (17) 14 (40) 15 (43) 35 13 69

2003 5(12) 19 (48) 16 (40) 40 11 87

[Source: Pitambar Shrestha and BR Sthapit, 2008]

2015-11-03
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‘u Results: Improve income by seed
multiplication and sale of modern varieties

fd

Bioversi
International

Year Number of farmers of different socio- No. of Seed

economic Mv (Kg)
Total #

2015 309 3 12296

2014 221 3 6100

2013 159 3 5281

2007 162 2 3269

2006 135 1 3655

[Source: CSB data record, Bara, 2015]

Transferrl( 0,900 accessions of C mmunity
seed banksto Natlona Gene , Nepa
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Estimated Atfected Arvas as of 25th April 2015

_NEPAL - April 2015 Earthquake

Earthquakes in Nepal

Aftotal of 124 aftershocks have occured in Nepal
after Gorkha earthquake (25 April 2015) till 02
May 2015,

The largest aftershock of Gorkha earthquake
had a local magnitude of 6.9 with epicentre at

Dolakha. T

Eplcemfe of earthquake
* Magnitude 4.0 - 4.9

@ Magnitude 4.9 - 5.8

@ Magnitude 5.8 - 6.7

@ Magnitude 67 - 7.6
[T Districts at High Risk < —~
[77) Districts at Medium to Low Risk

Vi EAUTARAT F SARLAHI }b\nmr

I VDCs with Relief Work
QOur relief work is being carried out in 17 VDCs of 6 districts. Our partners SAHAS Nepal, Parivartan Nepal and Rural

Development Tuki Association are leading the work in Rasuwa, Makwanpur and Sindhupalchok (VDCs yet to be identified),

2015-11-03
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Income for a single CSB: USD 3600 (NPR 358,750)
Pride: Able to help earthquake affected families

(Credit: P Shrestha, LI-BIRD)

2

Participatory seed exchange at the meeting
held in community seed bank

2015-11-03
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Improved access to unique materials and information to
wider groups (Diversity Kits)

Luffa cylindrica L.  Traits: aroma, taste, delayed net

1998

—Good practices 1 HH Diversity fair

- Diversity fairs
o 2000
-+ Diversity blocks Diversity block 7HH

- Diversity kits

2001
- CBR 70 Diversity kits
« Community seed
bank 2002
195 HHs

2002

A Common

Improved access by community actions; many examples

Big task shared by many citizens
Amaranth Diversity Kits in Jumla

www Jibird.org
fatebook com/liblrdkochautari

R #r-wd, di-ad, wEm R r-wit, wwm
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H‘ Strengthening local capacity for
4~ management of local crop diversity for
Bioversity ; : .
rural livelihoods and income

International
National :
Genebag Formal Breeding
é'ofnmunity  EORES T Options
diversity register; e e :
Community seed .7 - 7 pema- i« PPB v
bank ;

f
1

ot

~. Diversity fair/ block* !
3

=

Household Farmer's seed
seed store : . System (on-farm

-

Overarching principles: Role of CSB

Knowledge

Site & |
1 community
selection

Understanding
the local context
Institution

Practice

fL

Principles
Social Raising .
learning 3 awarenes 1: Build upon local
innovations, practices &
% resources
“Let local lead to 2: Diversifying biodiversity-
Mobilize drive the CBM Institutional| based livelihood options
CBM fund modalities

process”

3: A platform social learning
and collective action

1

4: Let local lead

Develop & E Capacities & .
implement skills Sustainability, innovation &
action plan resilience

2015-11-03
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Take home message
« New roles of community seed banks and national gene banks are
emerging and new scope and opportunities

- Cultivate partnership for creating space for country specific innovation in
this field

- Misconception-let’s science drive the process of understanding and
appreciating

- Strengthen technical capacity of community seed banks (introduce *
system by NGB)

- Link to PPB/PVS and crowdsourcing approach

- Policy space for CSB (Seed regulatory framework, Farmer’s Rights,
ABS/Nagoya protocol)

- Potential platform of community biodiversity management and social
learning and change (institutional issue)

2
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