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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 sy
indefinite period without significant negative impacts on sa/glqysi;m Journal of
environment and natural resources. - 5e Agriciltire
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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.
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Ladang sayur, buah akan kurangkan import negara
dalam 2 tahun

Oleh Ahmad Suhael Adnan
ahmad.suhael@bh.com.my
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KUALA LUMPUR: Pelaburan swasta dan syarikat berkaitan kerajaan (GLC) dalam gandch ‘Ki'ivmfj“amgi:‘[, 4 b b | ——
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Ketika ini, kadar sara diri bagi sayur-sayuran hanya 60 peratus, baki 40 peratus
diimport. Dengan pelaburan serius serta penggunaan teknologi, kita mampu capai 100
peratus, bererti tidak perlu lagi mengimport sayuran daripada luar.
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Beliau mengulas kenyataan Perdana Menteri, Tun Dr Mahathir semalam, yang
menggalakkan syarikat swasta dan syarikat milik kerajaan seperti Khazanah Nasional
Bhd membuat pelaburan dalam penanaman buah-buahan dan sayur-sayuran secara
besar-besaran bagi mengurangkan bil import makanan yang mencecah RM6&0 bilion.
“Pelaburan dalam sektor ini akan berjaya jika mendapat sokongan kuat daripada
kerajaan menerusi insentif tertentu darjpenggunaan teknologl terkini.

“la juga perlukan aspek keusahawanan, iaitu tanaman diusahakan petani lulusan
universiti dalam bidang berkaitan pertanian yang boleh menggunakan sistem teknologi
pertanian sepertl persekitaran terkawal, sensor, dron dan sebagainya," katanya.

Dron PadiU Putra by Universiti Putra

Malaysia. The drone technology is able

to capture images of 140ha-950ha of the

paddy field in an hour.




Malaysian Soil Taxonomy

Category | No. of Differentiating characteristics
Taxo
Order 1 Soil-forming process as indicated by the presence or absence of
major diagnostic horizons
Sub-Order 28 Genetic homogeneity — according to presence or absence of
properties associated with wetness; major parent materials;
nature and origin of organic materials
Great 87 According to profile morphology with emphasis on upper
Group sequum; degree of weathering; presence or absence of
diagnostic layers, e.g. plinthite
Sub- 279 Central concept for great group
Group
Soil 325 Properties important for plant growth - particle size classes;
Family mineralogical classes; temperature; and color
Soil 527 Kind and arrangement of horizons, color, texture, structure,
Series consistence, and major differences in chemical and

28-May-15

mineralogical properties of the horizons. .

Soil types

¢ Suitable - 53%

¢ Marginal —.l()‘l-b
(Peat, acid sulfate
soil, sandybeach
ridges, saline marine
clay)

¢ Unsuitable'- 37%
(Steepland)

@ Evtric Fluvisols

B Dystnc Fluvisols & Dystric Gleysols
Bl Thionic Fluvisols & Dystric Gleysols
[ Dystric Cambusols & Dystric Gleysols
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Plinthic Acnisols & Orthic Ferralsols
Plinthic Acrisols

Gleyic Acrisols & Plinthic Acrisols
Dystre Nitosols

Dystric Nitosols & Orthic Ferralsols
Dystric Nitosols & Dystric Cambisols
Dystnic Nitosols

Orthuc Ferralsols & Fernc Acnisols
Rhodic Ferralsols & Xaathic Ferralsols
Dystric Histosols

‘Steepland

‘Mined & Urban Land’
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IS FOOD SECURITY IMPORTANT TO MALAYSIA?

FeatureS viome > LiEsite > FesurEs

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 AR \
competitive and efficient subsector that contributes significantly to (e 1Y i \\t 'Q\
national development and the export industry. However, the food 7= U AR (—
subsector that consists of food crops, livestock and fisheries has not been T/ O AR "
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 Situation of Agl'lCU“llre
rice, fruits, vegetables, beef, mutton and dairy milk. Thus, with the in MalaySIa S
exception of poultry, eggs, pork and fisheries, Malaysia depends on imports = A Cause For Concern

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

Year ‘

Felda Settler!
RM 1,338
2006 (US$ 429)
RM 2,221
2007 (us$ 712)
RM 3,278
2008 (US$ 1,051)
RM 2,457
2009 (US$ 788)
2010 AN 2000
(US$ 962)

Source:

1 Maklumat Asas Felda 2009 (published)

2 MPOB Dala

Independent
Smallholder?

RM 476
(US$ 153)
RM 1,209
(US$ 388)
RM 1,094
(US$ 351)
RM 944
(US$ 303)
RM1,259
(US$ 404)

National Pove

Line (PGK)?

RM 526
(US$ 169)

RM 740
(Us$ 237)
RM 691
(Us$ 221)

RM 666
(US$ 213)

RM 720

(US$ 231)

3 Economic Planning Unit (EPU), Tenth Malaysia Plan and Mid-Term Review of the Ninth Malaysia Plan

Note: *PGK for Peninsular Malaysia
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Oil Palm contribute to 12 billion USD of Malaysian economy

[ Pakm Oll Export (% of the total) |
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National Food Security: Rice NAD-3 will helpks T food

Malaysia has more than 100,000 farmers to “.““gafd r;,iotect farmers

depending on rice production for their security aﬁnancial Josses that

livelihoods and many more working in rice- from ﬁ?ure 45 a consequence od

related industry. thaea';;; catastrophes A%
r;conomic crisis

To ensure the stability of the food security, the
government interprets the achievement in the

form of self-sufficiency level (SSL) of rice o
production. Table 2: Self-sufficient level

of rice in Malaysia.

Master Plan/NAP Period Self sufficiency level (SSL) target SSL achieved (%)
First Malaya plan 1956-1960 - 540
Second Malaya plan 19611965 - 60.0
First Malaysia plan 1966-1970 - 80.0
Second Malaysia plan 1971-1975 - 87.0
Third Malaysia plan 1976-1980 90 92.0
National agricultural plan | 1984-1991 65 75.9
Fourth Malaysia Plan 1981-1985 65 76.5
Fifth Malaysia plan 1986-1990 65 75.0
Sixth Malaysia plan 1991-1995 65 76.3
National agricultural plan Il 1992-2010 65 65.0
Seventh Malaysia plan 1996-2000 65 71.0
National agricultural plan III 1998-2010 65 71.0
Eighth Malaysia plan 2001-2005 65 71.0
Ninth Malaysia plan 2006-2010 65 72.0

National food security policy 2008 80 by 2010 72.0
New economic model 2010 85 by 2020 -
National agro-food policy 2011-2020 70 by 2012




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.

% meanchangeinriceyield per hectare peryear
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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):

2014 Human Development Index (HDI)
Very high human High human Medium human Low human
development development development development
= 1 Norway == 50 Uruguay Il 103 Maldives k 145 Nepal
Bl 2 Australia EZ 51 Bahamas ENl 103 Mongolia 146 Pakistan
n 3 Switzerland HEM 51 Maontenegro Bl 103 Turkmenistan BB 147 Kenya
= 4 Metherlands ™™ 53 Belarus Hl 105 Samoa BE= 148 Swaziland
=== 5 United B B 54 Romania E= 107 Palestine, State [ER 149 Angola
States af
B 5 Germany M55 Libya BN 502 Indonesia K3 150 Myanmar
=l T Mew e 55 Oman B= 100 Botswana = 151 Rwanda
Zealand
§+0 & Canada w57 Russian Federation s 110 Egypt W 152 Cameroon
N o Singapore  mmm 58 Bulgaria == 111 Paraguay B B 152 Nigeria
= 10 Denmark Bl 50 Barbados 112 Gabon = 154 Yemen
11 Ireland A S0 Palau = 113 Bolivia M 155 Madagascar
(Plurinational State of)
12 Sweden 1 Antigua s Garbuda el 114 Moldova == 156 Zimbabwe
(Republic of)
13 lceland \ ™ 62 Malaysia == 115 El Salvador  [BRll 157 Papua New
Guinea
14 United . 53 Mauritius = 116 Uzbekistan =8 157 Solomon Islands
Kingdom
E3 15 Hong B 54 Trinidad and Tobago 238 117 Philippines [ 155 Comoros
Kong, China
(SAR)
i®: 15 Korea —I_ 65 Lebanon B== 115 South Africa B=4 159 Tanzania
(Republic of) (United Republic of)
® 17 Japan e 65 Panama = 118 Syrian Arab 161 Mauritania
Republic
|- RE] 57 Venezuela = 120 Irag 162 Lesotho
Liechtenstein (Bolivarian Republic of)
== 19 Israel == 68 Costa Rica 121 Guyana 163 Senegal
B B 20 France Bl 60 Turkey Il 121 Viet Nam 164 Uganda
= 21 Austria Il 70 Kazakhstan = 123 Cape Verde 165 Benin
I I 21 Belgium H<B 71 Mexico BN 124 Micronesia 166 Sudan
(Federated States of)
——r3 E== 71 Seychelles <l 125 Guatemala 166 Togo
Luxembourg

Fig.4: HDI trend in Malaysia, East Asia and the Pacific and the World
(Source: http://www.undp.org/, 2014)



How can remotely-sensed data be used in agriculture?

SUPPIEMENT st e s e A

RS techniques play an important role in;

v’ assessing crop condition and yield forecasting

v’ acreage estimates of specific crops

v’ detection of crop pests and diseases

v’ disaster location and mapping

v wild life management in agricultural land

v’ water supply information and management
v weather forecasting

v’ rangeland management

v’ livestock surveys.

| GIS and Remote Sénsing'
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 vyield
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.




ROLE OF REMOTE SENSING. How- can remote sensing help?

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 Fig. 3: Eight major granary areas
started in 2001 and ended in 2007. in P. Malaysia




Six important criteria about the
quality of geospatial information

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.



Sensing for Precision Ag

Precision Agriculture is about optimizing returns on inputs while preserving resources

PA is a farming Management concept based on Sensing, Measuring and Assessment

-

Senslﬁ Com[jonents

Sensors , Cameras

-~ RGB B\
o Hyperspectral
o Mulispectral

o Thermal

o NDWI

o Infrared

N NIR

Satellite

.
Ground-based
~ j\
Handheld | | Vehicle mounted




CASE STUDIES

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

IKONOS 4 m spatial resolution’s
capability of an individual
cabbage counting which lead to
about 25,000 cabbage/ha
production estimate

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



The effectively PA management technique by MARDI

Rice plant growth monitoring

23/5/2012

30/4/2012 1/6/12012 21/6/2012 12/7/12012

. . . I water (100%) W water 34%) [l water 73%) ] Water (12%) W water (7%)

I Paddy (16%) [ Paddy (27%) [ Paddy (88 %) I Paddy (93 %)

Fig.7: Rice crop growth monitoring using unmanned aerial vehicle (UAV)
system and image processing techniques

saving for cach PIO*
is about .
10 to 13 Pe* cert

fertilizer



Inventory Management

Estimated/Precise Palm tree counts in a selected area of interest

Plot size: (ha)
Palm counts: 2500
Palm density: 100 trees/ha




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

Terraces

LEGEND:

Elevation

141,116 - 147.56 —  Agricuiture road

134,671 - 141,116
W 128227 - 134671
121782 - 120227
W 115338 - 121782 . .
I 108,893 - 115.338 3 fepladtiog foxt
W 102.449 - 108.893

96,004 - 102,449

89.56 - 96.004

— Termace

A 3 D model obtained from fusion analysis of
LiDAR, DEM and aerial photo over oil palm
plantation

Fig. 5: DEM-LIDAR images showing the terrace lines and
planting points.

Fig. 6: Designing planting points on
terraces using AutoCAD




KEY PROJECTS

= Qil 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.
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i i 35, 560-37.
Bulgarian Journal of Agricultural Science, 21 (No 3) 201,
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Agriculture land suitability analysis evaluation based multi
criteria and GIS approach

L Goma Bedawi Ahmed™*, Abdul Rashid M. Shariff !, Siva Kumar Balasundram *,
Ahmad Fikri bin Abdullah*
'Geospatial Information Science Research Centre (GISRC), University Putra Malaysia

*Arab Center for Desert R h and Develog of Desert Cs ies Morzok- Libya
‘Department of Agriculture Technology, University Putra Malaysia
‘Department of Biological and Agricultural L y Putra Mal

E-mail: joma762001 @gmail com

Abstract. Land suitability evaluation (LSE) is a valuable tool for land use planning in major
countries of the world as well as in Malaysia. However, previous LSE studies have been
conducted with the use of biophysical and ecological datasets for the design of equally

100°0'0"E 101°0'0"E 102°0'0"E 103°0'0"E 104°0'0"E 105°0'0"E

1 1 1 1 1 L

90°0'0"E 100°0'0"E 110°0'0"E 12000°F

S L L A |

i XU E ) i 0

& E 3 \\,“n gﬂ) Mil\‘
=3 S & o 9

Z B u \ o 3 y z
> [ R =
S N 4/%‘*‘.’2; 128
&= ° /-\'.v ‘g =| =~

N - “

o . /‘Q;Frv e B3

» il e = R Y

St A
fi ] S 1 1 it e wihon, <. ol L R i
2 100°0'0"E 110°0'0"E 120°0'0"E o
o
Z zZ
= R
=3 =
@ S
Z Z
S - .S
& 5
-+ -t
z 2
= o>
4 2
(32} o
2 5
>4 LS
QO =
S &

-Industn'al Oil Palm plantations i

- -Othcr Plantations t -
£ — 0 40 80 160 Kilometers &
| . . =
;g - ' Peninsular Malaysia T S O O TR S T | = og
T T T T T
100°0'0"E 101°0'0"E 102°0'0"E 103°0'0"E 104°0'0"E 105°0'0"E

Peninsular Malaysia with industrial oil palm plantations and other

plantations (World Resources Institute, 2019)



Oil Palm Yield

Forecasting
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Oil Palm Yield Monitoring with UAV

FFB detection/quantification

N\ T

Geo-referenced

<215
e T

‘u

Y=Weight (Kg)

X=% of Indexed pixels, No. of FFB, etc

Yield Estimation Model development
Correlation between palm height (x,) , crown size (x,), age (x;), vegetation index (x,), ..., and yield

Yield = func(xy,x3,x3, X4 ...)

v A model that is based on a comprehensive information of each palm location, size, and health, will
provide managers with an estimation of yield, and make decisions for sustainable practices methods for

production increase without necessary needs for expanding the plantation into natural forests




How should research in PA to be attractive and

relevant

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

™o N o

. successful completion of the project
. effective technology transfer

no duplication

. support of specialist of different discipline
. 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

. credibility to deliver the goods and services
successes that have been achieved to date

. availability of appropriate facilities

new directions being taken

good networking with clients and donors

. minimal bureaucracy

Q@ "o a0 o



Commercialization

Predicted Yield
Disease detection
Management decisions

—N
—/

-

Palm heights, density,
Crown Diameter, Volume,

Nutrient contents, N, P, K, Mg, B FFB quantification, etc




What next?

Drone survey?

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.

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.




CONCLUSION

= Malaysian population increase, more food, energy and
goods are required.

= The agricultural land resources and land are limited and . d and Agriculture
ile it i . sustainable FOO
while it is necessary to produce more food by using st ot Edition

modern technology. & 1o approach

la, Shivaji Pandey

% Editors: Clayton Campanho

. - ) mprint: cadernic Press .

= Remote sensing technology has the potential of |- 2 i T
revolutionizing the detection and characterization of

agricultural productivity based on biophysical attributes S ——

i LAND REMOTE SENSING
of Crops and/or soils. FOR DECISIONS ABOUT

FOOD SECURITY AND
: . HUMAN HEALTH
= Remote Sensing can play a role by providing a WORKSHOP REPORT

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.




