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Toward sustainable agriculture

Sustainable agriculture should be able to meet various 

social goals and objectives so that it can be maintained for an 

indefinite period without significant negative impacts on 

environment and natural resources. 

A wide variety of agricultural activities are running in Malaysia. 

Maintaining high quality of agricultural products with lower 

environmental impacts through a sustainable economic 

viability and life satisfaction of farmers and community are 

important factors helping to meet sustainable agriculture. 

Human resources are playing key role in directing the 

community toward sustainable development. The trend of 

improving the human development index in Malaysia is 

highest in the East Asia and the Pacific, high human 

development countries and the world, since 2000. Precision 

agriculture is providing strong tools to achieve sustainable 

agriculture. 

Different types of sensors, positioning and navigation systems, 

GIS, software and variable rate technology are well known 

components of precision agriculture. Drones and robots are 

promising tools that enabling farmers and managers to collect 

information or perform particular actions in remote areas or 

tough conditions. 







IS FOOD SECURITY IMPORTANT TO MALAYSIA?

The importance of food security in Malaysia can be viewed from both the 
perspectives of supply and demand. When looking at supply, we have the 
agriculture sector, which can be further categorised into industrial crops 
and food.

In general, industrial crops – such as palm oil – have developed into a 
competitive and efficient subsector that contributes significantly to 
national development and the export industry. However, the food 
subsector that consists of food crops, livestock and fisheries has not been 
able to perform as well.

Malaysia is self-sufficient in some of its food commodities such as poultry 
meat, eggs, pork and fisheries. However, the self sufficient is not comes to 
rice, fruits, vegetables, beef, mutton and dairy milk. Thus, with the 
exception of poultry, eggs, pork and fisheries, Malaysia depends on imports 
for most of its food items, as well as machinery, which is an indication of 
lack of comparative advantage in this sector.

The food trade deficit has grown steadily, from RM1.1bil in 1990 to 
RM12bil in 2011. Like any other developing country, Malaysia  has  enjoyed 
the benefits of cheaper food imports. This dependence, however, has come 
at a price. The country was not forced to learn how to improve productivity 
and efficiency, and during the food crisis in 2008, Malaysia fumbled in 
securing adequate food, particularly rice.

With rapid economic growth, the percapita income of the population has 
improved. This has caused, not only an increase in consumption of food, 
but also a change in consumption patterns, in terms of attributes and high-
valued foods such as beef, dairy and vegetables.



FOOD SECURITY ISSUES IN MALAYSIA

Due to bitter experience Malaysian government has realized and identified

agricultural sector as one of economic growth development. Agricultural R&D

agencies for public sectors are expected to play an important role in achieving this

sector .

In the Malaysian context, food security includes 3 key pillars, namely:

• Food availability in terms of consistency of food supply and adequacy,

• Accessibility of adequate and nutritious food

• Nutrient food that is capable of providing sufficient nutrition

Key challenge for food security in the country is to achieve self-sufficiency level

in most of the food requirements as well as to reduce dependency on food

importation. So, further research is urgently needed to set more effective policies

and strategies for achieving the self- sufficiency in producing food commodities in

the country.



National Food Security: Oil Palm.

The Federal Land Development

Authority (FELDA), set up just over 50

years ago, was tasked with carrying out

land development and resettling the

landless in the country, and now has

developed 853,313 ha of land and

resettled 112,635 families

Based on an estimated 5-person per

household, the total number of people in

Malaysia dependent on the oil palm

industry could well be around 2.26

million.

Palm oil industry plays an important role

in enhancing food security and has long

been an acceptable and affordable food

source to the nation. Ensuring adequate

supply of edible oils for the nation

market at affordable prices is very

important to low income peoples.

Table 1: Palm oil as a source of higher 

income and poverty eradication





National Food Security: Rice

Malaysia has more than 100,000 farmers

depending on rice production for their

livelihoods and many more working in rice-

related industry.

To ensure the stability of the food security, the

government interprets the achievement in the

form of self-sufficiency level (SSL) of rice

production. Table 2:  Self-sufficient level 

of rice in Malaysia.



Malaysia’s land area for rice remained fairly
constant at no more than 0.7 million
hectares since the1980s.

Even though the land area for rice has
remained rather constant, Malaysia’s rice
productivity increases every year from 2.1
ton/ha in 1961 to 3.6 ton/ha in 2008.

Thus, Malaysia’s total rice production would
also increase each year. Since 1985, Malaysia
sees an average increase in total rice
production of about 28,000 tonnes per year.

Although Malaysia’s rice production and
productivity increase each year, Malaysia’s
rice yield per capita (per person) declines
each year. From a high of 174.6 kg of rice per
capita in 1974, rice yield per capita has since
fallen steadily, falling to 86.0 kg of rice per
capita in 2008.



SOME OTHER KEY EFFECTIVE FACTORS TO SUPPORT PA FOR FOOD

SECURITY:

(a) Political will:

(b) Human development index (HDI):

(c) Suitable crops for doing PA in Malaysia

(d) Decision support systems (DSS):

Fig.4: HDI trend in Malaysia, East Asia and the Pacific and the World 

(Source: http://www.undp.org/, 2014)



RS techniques play an important role in;

 assessing crop condition and yield forecasting

 acreage estimates of specific crops

 detection of crop pests and diseases

 disaster location and mapping

 wild life management in agricultural land

 water supply information and management

 weather forecasting

 rangeland management

 livestock surveys.

How can remotely-sensed data be used in agriculture? 



ROLE OF REMOTE SENSING. How can remote sensing help?

Malaysia is still insufficient in many major food

items especially in the term of agriculture.

Malaysia must produce 30-40 percent more food,

with limited land and water, using less energy,

fertilizer and pesticide by 2030

Application of remote sensing and related

technology in food security and productivity is

focusing mainly for rice and oil palm production.

The main focus is to observe and map crop

growth and crop losses, where remote sensing

data can also be calibrated to make yield

predictions. This can eventually help

governments to make informed policy decisions

to improve the equitable supply of rice and palm

oil, thereby reducing poverty through improved

and diversified systems.



Food security through RS

technology is carried out under

precision agriculture (PA)

technique. PA is an improved

farming system where

technologies such as GIS, GPS

and RS are used to improve

agricultural land practices.

The biggest pilot projects for

Precision Farming study was

undertaken by Malaysian Remote

Sensing Agency (MRSA) together

with agriculture-related agencies

and Universiti Putra Malaysia

(UPM). The project named

Malaysian National Paddy

Precision Farming Project was

started in 2001 and ended in 2007.

ROLE OF REMOTE SENSING. How can remote sensing help?

Fig. 3: Eight major granary areas 

in P. Malaysia



Accuracy: Accurate information describes properties or the state of relevant objects according to

the reality. If the entity can be described with measurable variables the degree of accuracy can be

described easily.

Reliability: The user of information should be convinced that any information available is correct in

the widest sense. Even if a high accuracy is given for any variable it might be less reliable because of

the measurement procedure used.

Relevancy and process orientation: Information of high quality should meet objectively given

information needs. Although this criterion seems to be quite understandable, it is one of the more

difficult ones. In particular in forest management decision making is often based on individual

approaches of information use.

Timeliness: Information that is not available in time is useless and therefore of very low quality.

Completeness: Incomplete information which misses several and crucial parts may be misleading.

Normally decisions are based on complex sets of information which add up to a comprehensive picture

of the situation to be considered.

Presentation: This criterion deals with the fact that information needs to be presented in a

suitable manner. As information needs to be interpreted in order to prepare decisions appropriate

presentation is an important quality issue. Although the criteria mentioned above are not listed

according to a hierarchy, they will be of different importance in different enterprises.

Six important criteria about the 

quality of geospatial information





CASE STUDIES

Estimating cabbage production in Cameron Highlands, Malaysia ( 2008). 

Fig. 4: IKONOS imagery of cabbages using band 4-3-2 (RGB) 

overlaid with ground data

IKONOS 4 m spatial resolution’s 

capability of an individual 

cabbage counting which lead to 

about 25,000 cabbage/ha 

production estimate 



The effectively PA  management technique by MARDI

Fig.7: Rice crop growth monitoring using unmanned aerial vehicle (UAV) 

system and image processing techniques



Redmond, 2016



Oil Palm: Replanting procedures using LiDAR and airphoto imageries (2015). 

Fig. 5: DEM-LiDAR images showing the terrace lines and 

planting points.

Fig. 6: Designing planting points on 

terraces using AutoCAD 

A 3 D model obtained from fusion analysis of 

LiDAR, DEM and  aerial photo over oil palm 

plantation



KEY PROJECTS

 Oil palm yield forecasting
- Accurately forecast oil palm yield for 

the best next financial year
- Accuracy of > 96% at estate level

 Site yield potential
- Establish an achievable and realistic long

term yield target based on site specific 
criteria.

Peninsular Malaysia with industrial oil palm plantations and other 

plantations (World Resources Institute, 2019)







How should research in PA to be attractive and 
relevant

1. Building Partnership
Strong partnership should be built between 
researcher and stakeholder. This ensures:

a. successful completion of the project
b. effective technology transfer
c. no duplication
d. support of specialist of different discipline
e. interest from donor and funding agencies



2 Market technology and yourself effectively

There is a need to market the capabilities of the 
technology. Should highlight following to clients and 
potential donors:

a. long track record

b. credibility to deliver the goods and services

c. successes that have been achieved to date

d. availability of appropriate facilities

e. new directions being taken

f. good networking with clients and donors

g. minimal bureaucracy





What next? 

The government is given a full support in the drone
development and application to help monitor Palm
Oil/paddy field plantations in Malaysia and support them to
upgrade Agriculture Technology and use of autonomous
farm vehicles.

April 2017- Muda Agricultural Development Authority
(MADA) used drone technology to reduce up to 20
percent compared to the usual poison spray.
Moreover the use of pesticides can also be cut by up
to 30 percent. The use of drones is part of the efforts
to introduce accurate and precise farming as
practiced in developed countries to ensure that
farmers are able to have more lucrative results.

Tap into new world of ‘BIG DATA’ & IOT 

Drone survey?



CONCLUSION

 Malaysian population increase, more food, energy and

goods are required.

 The agricultural land resources and land are limited and

while it is necessary to produce more food by using

modern technology.

 Remote sensing technology has the potential of

revolutionizing the detection and characterization of

agricultural productivity based on biophysical attributes

of crops and/or soils.

 Remote Sensing can play a role by providing a

comprehensive knowledge base in the use of multiple

sensor platforms -based maps and statistics that can be

used to develop strategies for agricultural land

management for food security.

 Last but not least, remote sensing and related technology

need do more to enhance the capability of Agricultural

land management and production for food security for the

nation.


