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Crop Genetic Erosion in the Field

Wheat-Middle East




Crop Genetic Erosion in the Field

Vegetable and Fruit







Banana, Barley, Beans, Cassava, Groundnut, Malze, Millots, Oats, Oll Palm, Paas, Potato

Rapasasd, Rlce, Rye, Sorghum, Soyabean, Sugarcans, Sweast Potats, Wheat, Yam






Estimated range of dependency (%) for each EURAGRI member
country from genetic resources from elsewhere

EURAGRI Member

Minimum Maximum

Countries
Austria 80.94 97.54
Belgium / Luxembourg 82.26 97.73
Bulgaria 88.17 99.36
Cyprus 78.93 90.19
Czech Republic 87.87 97.40
Denmark 81.18 91.96
Estonia 86.66 95.13
Finland 88.96 98.99
France 75.55 90.67
Germany 83.36 98.46
Greece 54.24 68.94
Hungary 86.85 98.04




EURAGRI Member

Minimum Maximum

Countries
Ireland 84.59 99.45
Italy 70.82 81.21
Latvia 81.15 90.42
Lithuania 91.66 97.87
Malta 84.35 98.15
Netherlands 87.94 98.49
Norway 90.67 98.94
Poland 90.06 99.32
Portugal 78.86 90.88
Romania 90.34 99.44
Slovak Republic 85.10 96.60
Slovenia 89.99 98.81
Spain 71.41 84.84
Sweden 88.79 98.70
Switzerland 81.79 98.43
United Kingdom 89.23 99.10
AVERAGE 83.27 94.82







New climates and lost climates

A2 Local Change B1

4.72 6.22

Source: Williams J. W. et.al. PNAS 2007;104:5738-5742


Oplægsholder
Præsentationsnoter
There will be both novel climates and disappearing climates – i.e. quite different combinations of temperature and water at different periods (to say nothing of different daylengths). Thus breeding for climate change is not jut adding some temperature tolerance gene or drought stress gene – much more complex than that with new phenologies adapted to new soil conditions and completely different pest and disease regimes.



Explanation of slide 

Mapped indices of climate change risk for local climate change (A and B), novel 21st-century climates (C and D), and disappearing 20th-century climates (E and F). (A) Local climatic change for the A2 scenario, represented by the SED between the 20th- and 21st-century climate realizations for each gridpoint. The color bar is scaled so that SED→SEDt (see Materials and Methods) are yellow to red. (B) As in A but for the B1 scenario. Locally high values over the Sahara, Arabian Peninsula, and southwestern Asia are an artifact of zero precipitation and precipitation variance simulated by the MRI–CGCM2.3.2 and CCSM3 models. In other models, the SED scores for these locations are similar to those of neighboring gridpoints. (C) Maps of the SEDmin between the 21st-century realization for each gridpoint and the set of 20th-century climate realizations (A2 scenario). High dissimilarities indicate risk of novel climates. (D) As in C but for the B1 scenario. (E) Maps of the SEDmin between the 20th-century realization for each gridpoint and the set of 21st-century climate realizations (A2 scenario). High dissimilarities indicate risk of disappearing climates. (F) As in E but for the B1 scenario. (C–F) The pool of potential climatic analogs is global.
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Oplægsholder
Præsentationsnoter
The extent of change is likely to be considerable – note the non-overlap in slide 


Agriculture projections

Adapted from Lobell et al., 2008


Oplægsholder
Præsentationsnoter
But



1 Under a number of different climate change scenarios there seem to be very real probklems for some staple crops in some areas e.g. maize in S Africa as indicated by Lobell.


The importance of resource movement
and the International Treaty on Plant
Genetic Resources

Germplasm flows: ICRISAT Groundnut


Oplægsholder
Præsentationsnoter
An example of international transfers of genetic resources from 1 CGIAR genebank for a groundnut from about 1996 to 2001



Consequences from this for pgr conservation

Increased importance of ex situ repositories and of good characterisation and evaluation and availability of materials; 

2. Trans national transfers expected to increase so good procedures for transfer essential – use and extend use of SMTA

3. Increased importance of search and prediction capabilities (see A Jarvis on finding useful Phaseolus) 


Geneflow

* Climate change exceeds the adaptive
capacity of the currently used genetic
portfolio

e Currently underutilized species / breeds
may become more attractive, and species
substitution will be an option.



more than 80 000 plant species are edible

about 10 000 have been
used in human history

about 150 are

cultivated today
12 provide more than

only & provide more than |
 60% of human food -






Oplægsholder
Præsentationsnoter
Una planta de Tarwi. Lupinus mutabilis

Cortesia de Julio Valladolid




Oplægsholder
Præsentationsnoter
Camu camu. Myrciaria dubia.

Fotografiada por JEA en Guatemala c., en Dic.-1981





Climate change and genetic
resources

Climate change will acelarete genetic erosion

Genetic resources are crutial to buffer Climate
Change effect in food production

It will drastically increase countries’ dependency on
foreign GRFA



Challenges and recomendations

« Scientific and technical challenges
 International cooperation

e Legal and institutional



Scientific and technical challenges

Magnitude of changes requires significant adaptation.
Massive extinction? Need to collect conserve endangered GRFA
New genetic diversity within and between species, needed.

Novel and unstable production environments would require
different breeding approaches.

Increasing need for adaptability and resilience, properties that to
date have not been embedded in traditional breeding

Potential of underutilized crops and other promising species.

Role of new and traditional technologies in coping with Climate
Changes
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Oplægsholder
Præsentationsnoter
In general, the genetic relationships between adaptation and production traits and potential selection response need further attention. The speed of natural or artificial selection for adaptation depends on many factors. Conventional within-breed selection in species with long generation intervals is given to be insufficiently fast to adapt to the forecast climate change. Assuming that is it faster to select commercial breeds for improved adaptation than to select local breed for higher production (Nardone and Valentini, 2000), there are two options. 

If the industry considers that enough tropically adapted breeds/genes are present in their portfolio and breeding programmes already, they will, as appropriate, undertake targeted and strategic crossbreeding with those adapted breeds, or insert specific genes via biotechnology. Breeding for improved adaptation to heat and harsh conditions, better feed conversion ratio FCR or reduced GHG emissions has become a high-tech exercise. The high throughput-SNP genotyping and the phenotypic characterization and bioinformatics tools needed for their calibration are most likely to be used in developed countries, thereby strengthening the market position of commercial breeds also in developing countries. 

This option will continue to preclude characterization and selection within local breeds from developing countries for increased production or even improved adaptation. Problems for the survival of those breeds may occur if climate change is faster than natural selection, or if adapted commercial breeds penetrate into the marginal environments currently occupied by local breeds. Locals breeds may remain in “safe zones” in marginal lands, but the bulk of production will be from commercial breeds. Local breeds of ruminants in land-based production systems thus have a better chance of being maintained, but the threat of extinction for local breeds of monogastric species will accelerate (FAO, 2007a). Conservation measures for breeds identified as becoming threatened should be established. 

In view of the unprecedented speed of climate change, it may be difficult to develop breeds that remain productive. If climate change exceeds the adaptive capacity of the currently used genetic portfolio, an increased geneflow and introduction of breeds more adapted to the new environment will occur and the value of those breeds will increase. Currently underutilized species or breeds may become more attractive (e.g. camelids), and species substitution will be an option. This was already observed in the Sahel, where dromedaries replaced cattle and goats replaced sheep following the droughts of the 1980s. Countries will increasingly depend on exotic genetic resources. Countries that happen to host such resources may try to take advantage of this scarcity and control access. Such changes in the species or breed mix in livestock production may lead to a reverse in the current flow of genetics. Tropical breeds may thus become important, however, it can be expected that only well characterized breeds will be used for crossbreeding or gene transfer via biotechnology to increase adaptive traits of high output breeds. 

A new species or breed may replace the current one as a single new component in a production system, or may be changed together with other components of agricultural systems, including knowledge systems. In any case, such replacement process may involve considerable costs and substantial investment in learning and gaining experience. The need for improved exchange mechanisms for AnGR and the associated knowledge will thus increase.




International cooperation
challenge

 No country Is self-sufficient in terms of
genetic resources.

 The European countries are amongst the
most depending ones on foreign genetic
resources.

* Climate changes will drastically increase
countries’ dependency on foreign GRFA
and therefore the need for international
cooperation



Figure 2. The Decline in Overseas Development Assistance (ODA) to Agriculture
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Legal and institutional
challenges

Legal agreements that could be reviewed:

The International Treaty of Plant Genetic Resources for Food and
Agriculture

The agreements dealing with intellectual property rights, such as
the UPOV and the WTO (e.g. TRIPs art. 27.3.b)

The Convention on Climate Change: More proactive action to
reduce the lost of genetic diversity due to climatic events, and to
promote universal access and use of this diversity.

The Convention of Biological Diversity: Ongoing negotiations of its
International Regime on Access and Benefit Sharing.



Conclusion

e To deal with climate changes in a global
and interdependent world is not only a
tremendous challenge, but also a unigue
opportunity to build up an equitable and
sustainable world in harmony with the
environment
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