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Grasses became cereals (ycars BP)




DOMESTICATION -
from a wild habitat to an
agricultural ecosystem
— a rapid genetic shift
Hordeum vulgare: cultivated barley
T

Wild'species Land race Moderny, -bred cultivars



MIGRATION and ADAPTATION

Gradual development;
minor genetic changes over a longer period
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Everything found was collected ....

Bread fruit

Sunflower






Botanical Gardens became the first
"gene banks”
holder of exotic biological material
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The last phase of diversity creation

Modern plant breeding







Vavilov’s
expeditions

by

N.I Vavilov

an interesting
and important
publication

Finally published in English, this book contains descriptions by Academician N.1 Vavilov of the
expeditions he made between 1916 and 1940 to five continents, in search of new agricultural plants
and confirmation of his theories on plant genetic diversity. Vavilov is ironic, mischievous, perceptive,

hilarious and above all scholarly. This book is a readable testament to his tenacity and belief in

his work, in the face of the greatest adversity.

_——___.——______-—
This book is dedicated to the memory of Nicolay Ivanovich Vavilov (1887-1943) on the
110th anniversary of his birth
_—__—_—____.——-——_—__—'

NI Vavilov Research Institute of Plant Industry » International Plant Genetic Resources Institute
United States Agency for International Development ® American Association for the Advancement of Science
United States Department of Agriculture = Agricultural Research Service ® National Agricultural Library
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Where is the genetic
diversity today?

e "old” genes are present in new
cultivars
















Hunza Valley, Pakistan
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Collecting wild barley in China




Collections (no of accessions per year)
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PCoA analysis of Kyrgyz material

PCoA analysis based on SSR marker

*YRU&QO
| YR08»55
YR08-54

*YRUB-SH

FMPs, Kyrgyzcultivars, = Nordic and Baltic
cultivars, Russian accessions,
accessions from Afghanistan, China and Pakistan
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We came In the
middle of
the harvest

6 Per



We came In the
middle of
the harvest
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NordGen
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Native crops
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Festuca pratensis
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Forage grasses!
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NordGen



NordGen
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Wild and

semi-wild

21%

Landrace
14%

Pending
2%




Barley genetic stock collection

> 13 600 accessions

No of acc.
10776
980
685
58
242
176

Types of Genetic Stocks

Mutant collection

Bowman near isogenic lines (NIL)
Translocation lines

Duplication lines

James Mac Key near isogenic lines (NIL)

H. bulbosum introgression lines
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Lactuca collection
(Svalof Weibull AB)

 Wild material, mainly Lactuca serriola, collected in Sweden
* 300 accessions, screened for resistance to Bremia lactucae

80 resistant acc found, used for crosses with L. sativa

 DNA studies (DNA landmark, Canada)



NordGen’s Collection

Cultural Relict Plants —

plants that grow on historical sites having
potential to be survivors from that time

6  Collecting missions
- with botanist and/or
‘ LD~ archaeologists

many medicinal plants
ornamentals ~30 collects




Cal 700 gene banks in the world

Svalbard

State of The World 2010
Gene banks with > 10 000 accessions




Accessions in gene banks of the world
totally 7.4 mill —unique ca 2.5 mill

oil crops  others
root crops

forages

legumes
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Aegilops In gene banks

WIEWS SGSV
0)
20.8 % B Aegilops e
species \
" indet
79.2 % 98.9 %
41 species 26 species

42 273 accessions 3 528 accessions (8.3 %)



Diversity in Brassica—a European story

RO T t : .f"
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terminal lateral

stem & Inflo-
flowers rescence

buds buds stem

cabbage brussel- kohlrabbi  kale broccoli cauli-
sprouts
flower



BRASSICA in genebanks -

WORLD

102 213

A case study

BRAS-EDB EURISCO SGSV*

25 901 22 675 7121

= s \\\\ -

25.3% 22.2 % 6.9 %

 Duplicates?
e Overlaps?

e ‘,‘ p a -\ " > &, &Y . E S ,. 4 :
g S MR T T » Safety back-up?

*Svalbard



WILD BRASSICA (n=9) IN GENEBANKS

Collected material:

IBPGR missions in 5 countries in 1982 — 1988:
e ESP, FRA, ITA, GRC, GBR
e ~ 185 accessions of 9 species

¢ Available: 19 a_cc\gi;sions of 2 species (16 GBR
and 3 GRQ)!!!

¢ No information on other accessions!!!

From Noortje Bas, CGN



WILD BRASSICA (n=9) IN GENEBANKS

CONCLUSIONS:

¢ Several collecting missions; availability is limited
or badly known

* Number of collected/available samples is
limited - often seed collected from very few  plants

e Material made available under different
conditions

In some collections: “Not to be used for breeding”

From Noortje Bas, CGN



CONSERVATION IN GENE BANKS
General conclusions

 Availability of genebank material often uncertain
* Genetic status of material rel. unknown

 Much material is not determined

» Safety back-up needs iﬂprbvement
 Complementary collecting necessary (CWR)

e Different taxonomies used is a problem

e Databases are not fully compatible

« How many duplicates are there?
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There are many threats to the
gene banks of the world!!!

* Economic problems

* Corruption

* Equipment failure

» Wars and strides

* Nature catastrophies:
landslides, tsunamis, flooding, eart
h quakes
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Aleppo, Syria

The war came....

Research

%*éﬁg rrogramor

CGIAR Systems




The gene bank

Totally 148 000 accessions
(116 000 in Svalbard)

Food legumes

Pasture & range 4

Forage legumes

Cereals
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International agreements regulate
the access fo genetlc resources

Global Plan of Action for
77| the Conservation and
Sustainable Utilization of
Plant Genetic Resources
for Food and Agriculture

rn',r; il TLJ‘, @
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International Treaty
on Plant Genetic
Resources for Food
and Agriculture

mmmnuouncts
B AND THE FAIR AND EQUITABLE
#  SHARING OF BENERTS ARISING
mmmnou
' YO Tk
CONVENTION ON

& BIOLOGICAL DIVERSITY

CBD "The Nago{a The International treaty
»Global Plan of Action” Protocol of PGR

?The Treaty”



INTERNATIONAL DEVELOPMENT

¢ 1982 FAO, Comission of Plant Genetic Resources

e 1992-2004 FAO, The International Undertaking
e 1994 TRIPS Treaty (GATT, WTO)
* 1996 The Leipzig Declaration



souvereign rights




... Sharing of benefits




Ul e
ure food security depends on
~diversity in our crops

e banks are vulnerable
for many threats

ernational collaboration is
necessary



Svalbard
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SVALBARD

Gjelder hele

Svalbard
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NORDIC GENE BANK

"THE 100 YEAR TRIAL'
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Vision
A global security net

The Svalbard Global Seed Vault shall
be the most secure back-up
storage for a global system of ex
situ collections of diversity In
crops

The Svalbard Global Seed Vault shall
have the capacity to sfore all
unique plant genetic resources in
conventional genebanks of the

world
Svalbard
" _ Global Seed Vault



SGSV — Organization

e The Norwegian government

Owner, main funder and liable national w
authority

e Crop Trust

Partly funding the Seed Vault as part of
the global conservation system

e NordGen
Responsible for management & operation ‘ NordGe
e Statsbygg -

Responsible for service and continuous
surveillance

e International Advisory Council

Oversees the operation


http://www.regjeringen.no/en.html?id=4

Standard Deposit Agreement

« No transfer of legal ownership

e Safety duplicates can only be returned to
depositing genebank

e Deposit IS consistent with relevant
international law (CBD, ITPGRFA)

e Deposit IS free of charge
e "Black box” handling
e Information in an open database

e Viability monitoring and regeneration of
original accession remains responsibility
of the depositor



The Structure

- Storage halls embedded in solid rock — 120 m into
the mountainsicde

* 130 m above sea — above worst case climate change
scenario for ice melting

o Geologically stable location

e Temperature maintained at -18°C

* Permafrost provides natural freeze guarantee at -4
°C In the case of equipment failure

* Monitoring and surveillance with gas- and
temperature-detectors and security camera






Material in The Global Seed Vau
8 November, 2016

Countries: 234
Genera: 985
Species: 5403
Accessions: 880 837

Svalbard Global Seed Vault  Global Crop Diversity Trust NordGen

Svalbard

A Global Seed Vault

Home Depositor Guidelines  Information sharing

Welcome to the Seed Portal of the Svalbard
Global Seed Vault

Search the Seed Portal by:

« Seed samples [120 545
+ Species [2839]

« Genus [B45)

« Depositor institutes [22)
+ Seod deposit events [26]
« Country of origin (220]

« Continent of origin (&

This data portal serves two main users

For depositors: The seed portal provides a way 10 submit inventories of the material they wish
10 depositin the Seed Vault - see the Depositor Guidelines tab in e meny above.

For the general public: The seed portal is 8 way to find basic information about the seed
samples conserved in e Seed Vault - see the |nformation Sharing tab in the menu above.

The Svabard Global Seed Vaul (SGSV) is
SGSV Seed Portal now open, February 26, 2008, 10:30 Photo
by Simon Joppson
The data in the Svalbard Global Seed Vault (SGSV) Seed Porial will bulld on, and be fully
compatible with, the new glodal accession level data portal for access 1o PGRFA data under development by Bioversity internasonal with
contribution from NordGen, and supporned by the Global Crop Diversity Trust
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Depositors in The Seed Vault

® ".o o
..' 0‘0..’ 0. L))
By B

® nternational Agricultural Centers




National, 258 152

International, 554 962

The proportion and numbers of safety duplicates
currently deposited in The Vault at the end of 2015 by
different types of gene banks.



160000
140000 -
120000 -

100000 -

Top 20 crop genera in the Vault
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Policy &
politicians

Other visits






19 %
Media-TV
| w

- Other
visits

Dutch TV




Visits: Media-magazines

18 %

AVICA 2 1 Nerarale 2000 € 500

EFO

SVALBARD GLOBAL SEED VAULT

¥
b

Fashion magazines
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NordGen - Nordic Genetic Resource Center (Nordiskt
Genresurscern

Governed by the N
Denmark, Finl

Regional gene bank

Nordic Gene Bank: establish J 1111 979
Converted to NordGen Plants January 1, 2008



Global policy context

ITPGRFA: “cooperate to promote i,

the development of an efficient and
sustainable system of ex situ
conservation...”

GPA: “develop a rational, efficient, goal
oriented, economically efficient and
Sustainable system of ex-situ
conservation and use ...”



Storre grodor | Frovalvet
(accessioner/froprov)

RIS (Oryza) 154 060
Vete (Triticum) 143 693
Korn (Hordeum) /1 683
Durra (Sorghum) 48510
BOnor (Phaseolus) - 39289
Majs (zea) 35 651

17 sept, 2016









Green — European countries that have deposited seeds in SGSV




Striilcknivren

Valvet ligger 120 m inne | berget

130 m ovanfor havsytan; ovanfor worst case
scenario” for klimatforandringar

Geologiskt (och politiskt?) stabilt omrade
Temperatur i valvet -18° C

Permafrosten garanterar-4 ° C vid tekniska
problem

Overvakning och kontroll med gas-,
temperatur- och rorelsedetektorer
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Forage crops

Poa | 560

Industrial crops




Subcollections at NordGen

100%
80% W Breeding and research
60% Pending
M Cultivars
40%
i Landrace
20% Wild and semi-wild
| ] 1.1
0% l - ' - - = ' - e - . - ' [ u Other
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NordGen
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Ang8idlpota _Malva Genera

Deschampsia <20 acc
Leymus Verbascum

Carum

Alopecurus

Lolium Papaver

Lactuca—
Elymus
Phalaris

Trifolium

Barbarea




The man behind
»THE GREEN REVOLUTION”

Norman Borlaug




The success has been evident
— wheat yield increased over years

Wheat yields in developing countries, 1950-2004

U AU
Source: FAQ




The genius behind
"THE GREEN REVOLUTION?”

Successful shuttle breeding

Cd. Obregon 39 masl

High yield (irrigated), Water-use efficiency,
Heat tolerance, Leaf rust, stem rust (not Ug99),
end-use quality

‘ Njoro, Kenya 2185 mas|

El Batan 2249 masl X Stem rusﬁ (Ug99 group)
Leaf rust, Fusarium Yellow rust

Toluca 2640 mas! .y

Yellow rust

Septoria fritici

Fusarium

Zero tillage

WicIMMYT.




Cereal collection (ACC/PEN)

Type Accesions
Cultivar 1.731
Landrace 2.508
Breeding / Research 14.926
il 2.15
Genus Accesions | Wf\d g
Hordeum 16.531 S
Triticam 1.979
Avena 531 o
Secale 328 T
Other 347
19.716

In total 121 different species







Other cereal genetic stock
collections

No. of acc. Types of Genetic Stocks

412 James Mac Key near isogenic lines
(wheat)
5 Test assortment for resistance to Heterodera

avenae and related species (wheat)

208 James Mac Key near isogenic lines (NIL)
(oat)

131 Inbred rye collection ’Stal’



Grad av vilbefinnande

Vixternas betydelse!

Lycka och gladje .

LUND 8"
Kreativt liv I ] e eresa
Overlevnad

knapp 6verlevnad Antal anvanda arter
Dod

200 400

Teoretiska ekologer o Vanligt folk Kloka orangutanger
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West C. Asia

Latin America

Mediterranean

2APLe



How many species do we use?

Ca 400 000
species of
higher plants

Ca 7 000 species can be used

SRESs
"'\.\.

120 species are of
national importance

REE



Three species stand for 60 % av all
calorie uptake globally!!







NordGen

Plants » Farm Animals »

NordGen

* Cultivated plants & wild relatives

— Agricultural, horticultural, landscape & ornamental ) 1% <
plants %

— Seed gene bank

— Clonal material in collabora-tiqﬁ\with national
programs .

7
— Nordic Networks ?E

e Farm Animals
— Collaborative
— In Situ, in breeding programs

- Forest trees =
— Collaborative ,4«1"-‘m
— In Situ, in forest reserves /”




