
DIRECTOR
AGROBIODIVERSITY AND ENVIRONMENT RESEARCH CENTRE

MARDI HEADQUARTER 
SERDANG, SELANGOR

DATO' DR. MOHAMAD ZABAWI BIN ABDUL GHANI



1
2
3
4
5
6

Introduction/Definition

Climate Change Scenario

Enabling National Policies  

Climate Change and Agriculture  

Adaptation strategies 

Conclusions

Institut Penyelidikan dan Kemajuan Pertanian Malaysia (MARDI)



Institut Penyelidikan dan Kemajuan Pertanian Malaysia (MARDI)

Threaten 
security of 

natural 
resources

Affect human 
well-being

Undermine 
development

Any change in climate over 
time that directly and 
indirectly affects human and 
their activities as well as 
natural systems and processes.
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• Access for all people at all times to 
sufficient, safe and nutritious food

Components Adequacy 
Stability 

Utilization 
Physical and economic access



↗ Rising in food prices
↗ Increase in agriculture input prices
↗ Increase in global population
↗ Increase in utilization of food commodities for 

bioenergy
↗ Impacts of climate change to production and 

biodiversity
Institut Penyelidikan dan Kemajuan Pertanian Malaysia (MARDI)



↗ Ensuring sufficient food supply
↗ Increase and sustain the productivity
↗ Balance utilization of agriculture land
↗Mainstreaming of smallholders within the food 

system
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Global Scenario of Climate Change

Dry season with less rainfall

 Increase in irrigation water demand

Disappearance of many species

Increases in frequency of tropical cyclones
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• Annual rainfall in Kelantan, 
Terengganu, Pahang and N-
W Coast – increase up to 
10%

• Annual rainfall in Selangor and 
Johor – decrease by 5%

• Mean air temperature increase 
by 1.2 - 1.4ºC

• Minimum temperature increase 
by 0.7-1.4ºC

• Maximum temperature increase 
by 1.6-2.0ºC
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Mainstreaming climate 
change through wise 
management of resources and 
enhanced  environmental 
conservation resulting  in 
strengthened economic 
competitiveness and 
improved quality of live
Mainstreaming climate 
change through Integration of responses into 
national policies plans and 
programs to strengthen the 
resilience of  development 
from arising and potential 
impacts of climate change

Strengthening of institutional 
and implementation capacity 
to better  harness 
opportunities to reduce 
negative impacts of climate 
change
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Development and application of products, 
equipment and systems used to conserve the 
natural environment and resources, which 
minimises and reduces the negative impact 
of human activities.

↗ minimises the 
degradation of the 
environment

↗ safe for use; 
promotes 
healthy & 
improved 
environment for 
all forms of life

↗ zero or low 
green house 
gas (GHG) 
emission

↗ conserves the 
use of energy 
and natural 
resources

↗ promotes the 
use of 
renewable 
resources

OBJEKTIF

↘ To reduce the 
energy usage rate 
& at the same time 
increase economic 
growth

↘ To facilitate the 
growth of the 
Green Technology 
industry & enhance 
its contribution to 
the national 
economy

↘ To increase national 
capability &capacity for 
innovation in Green 
Technology 
development & enhance 
Malaysia’s 
competitiveness in 
Green Technology in the 
global arena

↘ To ensure 
sustainable 
development 
&conserve the 
environment for 
future 
generations

↘ To enhance public 
education & 
awareness on Green 
Technology & 
encourage its 
widespread use



To ensure enough 
food supply 
(availability, 
accessibility) and safe 
(food safety)

To transform 
agrofood industry to 
be more competitive 
and sustainable

To increase income of 
farmers and agro-
entrepreneur
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↗ Contribute to GHG 
emission

↗ Vulnerability
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SOURCES 

AND 

CAUSES OF 

GHG

• Main GHG of 
concern in 
agriculture
↗ Methane
↗ Nitrous oxide
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• Flooded rice  
• Enteric 

fermentation in 
livestock 

• Manure 
management
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• Agricultural 
soils 

• Burning of 
agricultural 
residues

• Production and 
use of chemical 
fertilizer
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• Warmer temperature
• Drier or wetter 

condition
• Increased frequency of 

extreme climatic 
events

• Enhanced atmospheric 
carbon dioxide

• Changing market 
conditions

• Increased productivity from 
warmer temperature

• Posibility of growing new crops
• Longer growing season 

• Increased productivity from 
enhanced carbon dioxide

• Accelerated maturation rates
• Decreased moisture stress

• Increased insect infectations
• Crop damage from extreme heat
• Planning problems due to less 

reliable forecasts

• Increased weed growth and 
disease outbreaks

• Decreased herbicide and 
pesticide efficiency

• Increased moisture stress and 
drought
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Shortage of world food 
supply
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Crop modelling simulations (DSSAT 4.1): 

• Daily temperature above 34oC will reduce potential yields

Increase of 2oC above the threshold temperature will reduce 
13% of rice yield in MADA area

• Occurrence of floods & drought early in the growing season 
could decrease up to 80% of yield
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• Decrease in grain feed supply 

• Poor quality feeds

• Increase favorable zones for vectors

• Unavailability of safe drinking water
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Item Mean yield loss 
(%)

Mean yield loss for 
non El-Nino Years 
(NEY)

5.65

Mean yield loss for El-
Nino Years

6.8

Net El-Nino Effects - 1.15
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• Short maturing variety
↘ Less risky to water stress

• Development of drought resistant 
varieties
↗ Aerobic rice production 

↗ Develop high yielding varieties
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• Optimize water use 
efficiency

• Dry rotation and dry 
seeding

• Improved irrigation 
techniques

• Reduce water loss and 
wastage
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• Continued improvement of irrigation infrastructures
• Enhanced management support services
• Management & control system
• Indegeneous water storage system
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• Improve genetics to achieve 
shorter finishing period before 
marketing 

• Incorporate more local genetic 
materials that are adapted to 
local environmental and more 
heat resistant
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• Integrate animal production 
with tree crops

• Develop alternative feed 
additives (natural – herbal)

• Utilise more local feed 
resources

• Provide controlled environment 
incorporated with manure 
management





• Directly: Changes in agro-ecological conditions

• Indirectly: Growth & distribution of incomes

• Example: Changes in temperature and precipitation bring changes 

in land suitability and crop yields

• Increases in the frequency and severitry of extremes 

events (cyclones, flood and drought) caused greater 

fluctuations n crop yields and food supplies



• Increase in temperature expected to increase in prices due to low 

production

• Decreased purchasing power

• Damage of infrastructure due to extreme events

• Main concern is changing in climatic conditions can initiate a vicious circle 

where infectious disease causes hunger more susceptible

• Ability of individuals to use food effectively by altering the condition for food 

safety and changing the disease pressure from vector, water and food-

borne diseases
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Food Security 

Action Plan

Increase rice 

production

Increasing rice 

stockpile

Increasing 

agricultural 

production & 

productivityIncentives

Strenghtening 

marketing & 

distribution capability

Green book 

campaign

Idle land 

management
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• Climate change will affect all economic sectors 
with agriculture being one of the sector most 
intensively attack

• Climate change adaptation is needed in all 
agro-ecosystems
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• New agriculture technology and approaches 
based on policy needs can be implemented 
to adapt to climate change

• Climate change affects food security 
(availability, stability, accessibility and 
safety)
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