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Challenges
The 

Changing 

Environment
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Surging Food Prices and Global Stability
Misguided policies  favor biofuels and animal  feed over grain for  hungry people
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The food crisis tradeoffs and effects

+ Mass protests in about 60 countries 
Violent: Bangladesh, Egypt, Guinea, Haiti, Honduras, Tunisia, etc. 

+ The poorest suffer most and do so silently

+ Inflation and macro-economic imbalances

+ Environmental sustainability consequences

Political security 

risks

Energy security 

risks

Food security 

risks
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 There is compelling evidence that climate change is a

serious sustainable development challenge -- not only

an environmental issue.

 Climate change impacts will affect all countries

 Developing countries and the poor will bear

disproportionately high negative impacts.

 Consequently, climate change may undermine the

ability of developing countries to achieve MDGs
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Source: IPCC WGI Third Assessment Report, 21 Jan 2001



Prof. Adel El-Beltagy, Copenhagen, COP15



Prof. Adel El-Beltagy, Copenhagen, COP15



Prof. Adel El-Beltagy, Copenhagen, COP15



Prof. Adel El-Beltagy, Copenhagen, COP15



Annual Mean Precipitation Change:  2071 to 2100 Relative to 1990
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2214-11-2001   DJG12-I

From IPCC 2001
Hadley
Centre

One third of the world’s population is 
now subject to water scarcity

Population facing water scarcity will more than double over the 
next 30 years

Climate change is projected to 
decrease water availability in 
many arid- and semi-arid 
regions



Water & water resources

 Uncertain water 
quantity

 Seasonal shift in 
streamflow

 Increased intense 
rainfall

 Decreased water quality
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1. Drylands are home to over 2 billion 

people or 35% of the world's 

population.

2. 54% of dryland inhabitants live in rural 

areas.

3. More than 90% of dryland inhabitants 

are found in developing countries.

4. Approximately half of all people living 

in poverty are in drylands.

5. Drylands populations had the highest 

population growth rates.
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Climate Change and 

Biodiversity

United Nations Convention on 
Biological Diversity





Climate change and land clearing threatens 800 native plant types. (ABC News)



Under today's conditions, grasses flower early in the growing season 

and wildflowers flower later, but when we increased the concentration of 

carbon dioxide to simulate future conditions, the two groups flowered at 

the same time,"



 Millennium Ecosystem Assessment – climate change is 
the second greatest threat to biodiversity 

 Climate change is changing species through:

• shifting habitat 

• changing life cycles 

• the development of new physical traits

 Climate change is reducing the ability of indigenous and 
local communities to sustain traditional, biodiversity-

based livelihoods 

Impacts of Climate Change on 

Biodiversity



ICARDA
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REPORT

FOOD POLICY Impact on Agriculture and Costs of Adaptation

International Food Policy Research Institute

Washington, D.C.

Updated October 2009



Change in Agriculture Output Potential Due to Climate Change, 2000-2080

© 2007 World Resources Institute
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Region Potential Impacts

Africa

By 2020, in some countries, yields form rain-fed agriculture could be 

reduced by up to 50%. Agricultural production, including access to food, 

in many African countries is projected to be severely compromised. This 

would further adversely affect food security and exacerbate malnutrition.

Asia
By the 2050s, freshwater availability in Central, South, East, and Southeast 

Asia, particularly in large river basins, is projected to decrease.

Latin 

America

By mid century, increases in temperature and associated decreases in soil 

water are projected to lead to gradual replacement of tropical forest by 

savanna in eastern Amazonia. Semi-arid vegetation will tend to be 

replaced by arid-land vegetation. Productivity of some important crops is 

projected to decrease and livestock productivity to decline, with adverse 

consequences for food security. In temperate zones, soybean yields are 

projected to increase. Overall, the number of people at risk of hunger is 

projected to increase.

Source: FAO, 2008 based on information from IPCC, 2007

http://www.fao.org/clim/impacts_en.htm
http://www.ipcc.ch/


 Higher temperatures

 More extreme heat

 More precipitation

 More severe storms

 More floods

 More droughts



 Agriculture

 Forestry

 Water & water resources

 Ecosystems

 Human health

 Recreation
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Crops vulnerable to rising temperature
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Moderate temperature stress 

effects on quality

Heat stress (90/79 F) 

undeveloped flowers

Control (82/71 F) Seeded fruit 
Tipburn

Blossom end rot



Potential Effects of Rising 

Temperature on Plant Disease

 Wheat has been 

found to be more 

susceptible to rusts 

at higher 

temperatures
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Potential Impacts of Changes in 

Moisture on Plant Disease

 Higher atmospheric water vapor concentrations favor 
fungal spore production, accelerating epidemic 
development
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How Changes in Precipitation 

May Affect Insects

 Physical impact of heavy rainfall is a significant 

mortality factor for small insects
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Cumulative marginal effects for precipitation and temperature across all seasons (winter, spring, summer,

fall) were evaluated at long-term (1961–2000) mean conditions for each location (grid cell). Changes in the

odds ratio per unit change in seasonal precipitation (10mm/month) and temperature (°C) are averaged

across all six cropland models. Positive marginal effects (Q > 1) are shown in yellow-to-red colors, and

negative marginal effects (Q < 1) in green-to-blue colors. For instance, Q = 1.1 indicates that the odds of

land being used for cropping increases by 10% if the long-term mean monthly precipitation increases by

10mm (120mm/year). Increases in precipitation have a positive effect on croplands (left) in subtropical

regions (10–20° N and 20–30° S) whereas they are neutral or negative in tropical regions. For temperature,

increases in seasonal temperature have negative effects for most of the African continent, with the exception

of mild positive effects in parts of southern Africa. Policy Research Working Paper 4289, World Bank 2007



Policy Research Working Paper 4289, World Bank 2007

Long-term (2010–2039) changes in cropland share (in percent) arising from changes in seasonal  temperature and 

precipitation patterns are estimated from an ensemble of seven AOGCMs (top right panel). Cropland sensitivities are 

based on the SAGE cropland model (for summary of other cropland models see Table 4). Actual (current) and 

modeled distribution of cropland share (percent) based on the SAGE data are shown in the left and center panels, 

respectively. Cropland share in subtropical regions (10–15° N and 15–30° S) is expected to increase, whereas 

croplands in tropical regions are expected to decrease, in particular in tropical eastern Africa (Great Lakes region).



Agriculture and climate change:

working on adaptation and

mitigation with poor rural people
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Global Assessment

Regional Assessment

Local Assessment

Mitigation

Resilience

Adaptation



A report by ActionAid

October 2006

Climate change and smallholder farmers in Malawi
Understanding poor people’s experiences in climate change adaptation
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Water shortage + thermal stress: adverse affect on wheat 

and, more severely, on rice even under the positive effects 

of CO2.

Decline in yields due to frequency of droughts and extreme 

rainfall events

 More frequent forest fire in arid and semi-arid  regions of 

Asia.

 Mountain regions: impact on soil erosion and 

sedimentation

 Rangelands and drylands: environmental and social 

stress.

 Higher temperatures in winter: higher pathogen survival 

rates, more host plants for pathogens. 

 Weakening of disease resistance due to heat-stress and 

more favourable growth conditions for pathogenic bacteria.

 Warmer and wetter climate: widespread incidence of 

wheat scab, rice blast, and sheath, reproduction, and 

spread of disease bacteria
Prof. Adel El-Beltagy, Copenhagen, COP15



 Pampa Province (Argentina): 1921- 2000 trends show 

drought cycle with a peak in 1940 and lasting until 1960 

 Cuba: frequent climatic abnormalities in the last decades 

had a noticeable negative impact on all socio-economic 

activities.

 Brazil: During the positive phase of ENSO, increase in 

the intensity of drought in the northeastern region while in 

the south an increase in precipitation is observed.

 Argentina: close relationship between the increase or 

decrease of rainfall and the warm or cold phase of 

ENSO.

 Brazil, Argentina and Uruguay: Evaluation of El-Niño and 

La- Niña (1938 to 1998) on barley showed that in most 

cases La- Niña had a positive impact and El-Niño a 

negative one.
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Butterworks Farm, Westfield, VT

35 kW generator produces 

3,000-3,500 kW / month in winter

(60% of farm’s electricity, 15% in summer)

on-farm wind power

(net metering matters)



Reducing tillage: no-till



Reducing tillage: spader



Irrigation is becoming ‘essential’
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Different crops & systems



NFT and hydroponics
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Fodder production in  hydroponics



Human
Resources

Land 
Resources
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Crop 
Production

Fish 
Production

Livestock 
Production
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Pomegranates 
Tomb of  Nakht



Doum and Date Palm trees

Sycamore trees
Tomb of  Sennedjem



Fig trees
Tombs of  Nakht, Menna, Rekhmire, Amenem and Khnumhotep



Lettuce
Tomb of  Menna

Cucumber Qatha 

(Egyptian Chate)
Tomb of  Menna



Grape Vine
Tomb of  Nakht



Flax (Linen)
Tomb of  Sennedjem



The Treaty represents an important
advancement in access to plant
genetic resources, and establishes
the bases for a fairer distribution of
the benefits derived from using these
resources, including farmers' rights in
the distribution of commercial
benefits, which may contribute to
alleviating global hunger and poverty.

The International Treaty on Plant Genetic 

Resources for Food and Agriculture



10.1 In their relationships with other States, the Contracting
Parties recognize the sovereign rights of States over their own
plant genetic resources for food and agriculture, including that
the authority to determine access to those resources rests
with national governments and is subject to national
legislation.

10.2 In the exercise of their sovereign rights, the Contracting
Parties agree to establish a multilateral system, which is
efficient, effective, and transparent, both to facilitate access to
plant genetic resources for food and agriculture, and to share,
in a fair and equitable way, the benefits arising from the
utilization of these resources, on a complementary and
mutually reinforcing basis.

Article 10 – Multilateral System of Access and 

Benefit-sharing



13.2 The Contracting Parties agree that benefits arising
from the use, including commercial, of plant genetic
resources for food and agriculture under the Multilateral
System shall be shared fairly and equitably through the
following mechanisms:

(a) Exchange of information.

(b) Access to and transfer of technology.

(c) Capacity-building, and

(d) Sharing of the benefits arising from commercialization.

Article 13 - Benefit-sharing in the Multilateral 

System



(i) establishing and/or strengthening programmes for 
scientific and technical education and training in 
conservation and sustainable use of plant genetic 
resources for food and agriculture.

(ii) developing and strengthening facilities for 
conservation and sustainable use of plant genetic 
resources for food and agriculture, in particular in 
developing countries, and countries with economies in 
transition, and 

(iii) carrying out scientific research preferably, and where 
possible, in developing countries and countries with 
economies in transition, in cooperation with institutions
of such countries, and developing capacity for such 
research in fields where they are needed.

Capacity-building



IFPRI December 2008/ Joachim von Braun



World on

the edge

October 4th – 10th 2008.
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• Remote sensing, GIS/GPS

• Biotechnology/genetic engineering.

• Genetic and Proteomics (Gene mining …etc).

• Simulation modeling

• Information Technology/ Expert System/ Advanced 

artificial intelligence

• Renewable energy: solar, wind, biofuel

• New energy-saving techniques for desalination and 

water transportation

• Nanotechnology, (Biosensors – Bioprocessing –

Nanomaterials). Prof. Adel El-Beltagy, Copenhagen, COP15

http://www.csb.yale.edu/userguides/graphics/ribbons/help/dna_rgb.gif


On farm conservation and In vitro preservation of Citrus 
local varieties and sustainable utilization in Egypt.

Hanaiya  El Itriby  
National Gene Bank and Genetic Resources  - Egypt



• Citrus species are native to Southeast Asia where they are    
found wild and in as uncultivated form.

• Citron (Citrus medica) has been renown in Egypt since the time of the 
pharaohs, where the egyptologist and archaeologist Victor Foret had  found 
it inscribed on the walls of the botanical garden at the Karnak Temple 
which dates back to the times of Thutmosis III (15th Century BC) during his 
wars on Asia.

• The Louvre Museum exhibits a Citron fruit which was excavated from a
Pharaoh's tomb.

• The word Gitri in the Coptic language which was taken from 
the hieroglyphic language means sour fruit.  

INTRODUCTION



HISTORY OF EGYPTIAN AGRICULTURE AND 

HORTICULTURE 

Karnak Temple



Thank 

You

شكراً لحسن 

استماعكم


