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ABSTRACT 

Sustainable agriculture recently becomes popular among farmers, researchers and 

policy makers. As an alternative farming system, it serves to improve the 

environmental quality and public health. Therefore, this study had been conducted in 

order to determine the status of knowledge, attitude and practice (KAP) of farmers 

towards sustainable agriculture. A total of 30 vegetables farmers in Kundasang, Sabah 

were selected randomly from the list given by the Department of Agriculture Ranau. 

Data collection method used was face-to-face interview by objective structured 

questionnaire. The results showed that there was a positive correlation between the 

knowledge of the respondents and their practices towards sustainable agriculture. The 

higher the knowledge of the respondents on sustainable agriculture, the more frequent 

they practice the sustainable agriculture practices. This study had also identified the 

attitude of the farmers towards sustainable agriculture practices through Likert rating 

scale statements. 

• 
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KAJIAN MENGENAI HUBUNGAN ANTARA PENGETAHUAN, SIKAP DAN 

AMALAN DALAM PERTANIAN LESTARI DAN STATUS SOSIO-EKONOMI 

PENANAM SAYUR DI KUNDASANG 

ABSTRAK 

Sejak kebelakangan ini pertanian lestari menjadi popular diantara para petani, para 

penyelidik dan juga mereka yang terlibat dalam membuat polisi. Sebagai altematif 

yang terdapat dalam sistem pertanian sekarang, pertanian I esta ri berfungsi untuk 

meningkatkan kualiti alam sekitar dan kesihatan orang awam. Oleh itu, kajian ini 

dijalankan untuk menentukan status pengetahuan, sikap dan amalan petani terhadap 

pertanian lestari. Sebanyak 30 responden terdiri daripada penanam sayur di daerah 

Kundasang telah dipilih secara rawak daripada senarai nama yang diberikan oleh 

Jabatan Pertanian Daerah Ranau. Kaedah pengumpulan data adalah melalui kaedah 

temuduga secara bersemuka menggunakan borang kaji selidik. Hasil menunjukkan 

bahawa terdapat hubungan korelasi positif antara pengetahuan responden dan juga 

amalaf) mereka berkaitan pertanian lestari. Semakin tinggi pengetahuan responden 

berkaitan pertanian lestari, semakin kerap mereka mengamalkan amalan pertanian 

lestari. Kajian ini juga telah mengenalpasti sikap petani terhadap amalan pertanian 

lestari melalui penyataan yang diukur melalui skala Likert. 
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CHAPTER 1 

INTRODUCTION 

1.1 Introduction 

Nowadays, demand for high quality vegetables generally increases due to the health 

awareness among consumers. Quality vegetable means healthy, succulent and fresh 

looking vegetables with no visible rashes or holes caused by pests or diseases (Jipanin 

et al., 2001). Therefore, in order to fulfil consumers' needs and to gain maximum 

profit, the uses of good agriculture practices have not been used anymore. 

The uses of pesticides, chemicals fertilizers, mono-cropping, over-tillage and 

any practices which lead to the degradation of environmental quality become 

tremendous. Thus, the issue of alternative farming arises to overcome this 

phenomenon. Sustainable agriculture recently became popular among farmers, 

researchers and policy makers. As an alternative farming system, it serves to improve 

the environmental quality and public health. 

In Kundasang, Sabah many negative issues arise regarding agricultural 

activities. The issues mainly related to the environmental quality. Intensive system of 

vegetables production required a higher level of irrigation as well as high inputs such 

as fertilizers, pesticides and labour (Anderson et al., 1998). 
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1.1.1 Sustainable Agriculture 

Agriculture implies the purposefully organized application of human creativity and 

labour and was associated with natural resources such as flora, fauna, soils, water and 

climate to produce food and other agricultural products to meet societal needs. As one 

of the most important industries in the world, it supplies food for human and 

associated with other industries such as engineering, trading and manufacturing. 

However, nowadays agriculture field faces the sustainability problems due to the 

extensive and expensive subsidies to agriculture in the industrialized world and 

extreme poverty and environmental degradation in much of the less developed world 

(Solomonovich et al, 1997). 

Thus, the words "Sustainable Agriculture" arise as the alternative farming 

system. Recently, sustainable agriculture was being used more and more frequently in 

conversations about the future of farming. New terms often start out meaning different 

things to different people, because peoples have their own perception and definition. 

Therefore, sustainable agriculture has no exception. 

A logical meaning of sustainable agriculture is the farming system related to 

agricultural systems which are capable of sustaining, and being sustained by, present 

and future generations (Barraclough, 2000). This term has emerged as alternative 

agricultural system to many resource-poor farmers who faces many constraints and as 

well as to ensure the environmental sustainability (Kassie and Zikhali, 2009). Some 

associated the term sustainable agriculture with conservation agriculture. Conservation 

agriculture is the approach used to rebuilding the soil, optimizing crop production 

input, including labor and optimizes the profit (Dumanski et al, 2006). It was based on 

optimizing yields and profits, to achieve a balance of agricultural, economic and 

environmental benefits. Theoretically, conservation agriculture and sustainable 

agriculture are the same. Sustainable agriculture was also being defined as the ability 

of any farmland to produce food and other agricultural products in order to satisfy 

human needs indefinitely as well as having sustainable impacts on the broader 

environment as well as enhancing environmental quality (Convention on Biological 

Diversity, 2010). Meanwhile Menalled et al. (2008) defined sustainable agriculture as 

Site-specific ranching and farming practices designed to meet current and future needs 

for food, fiber, energy, and ecosystem serv~ces and not limited to.:: SOilUM S 
UNIVERSITI MALAYSIA SABAH 



clean water and biodiversity only. It involves design and management procedures that 

conserve all resources, minimize waste and avoiding environmental damage, while 

maintaining or improving farm profitability (MacRae, 1997). Thus, sustainable 

agriculture emphasizes production and food systems that are giving profit in return, 

environmentally sound, energy efficient and improve the quality of life for individuals 

that involves in sustainable agriculture activities. 

Sustainability is the key element towards a profitable long-term future for 

farming and rural areas (Passel et al., 2006). The principles or the components of 

sustainable agriculture are: economic sustainability which means that in order to truly 

sustain a farm should be economically profitable; environmental sustainability which 

means that sustainable agriculture is environmental sound or environmental friendly 

that have little to zero negative effects to the ecosystem; and should enhance 

ecological quality and third principles are social sustainability which related to the 

quality life of the communities involves in sustainable agriculture activities (Kassie and 

Zikhali, 2009; Dumanski et aI., 2006). 

However, it leaves a lot of questions, in other words, crucial question 

(Barraclough, 2000). Who will get the benefit and who is willing to perform sustainable 

agriculture (SA)? What type of system will be used to obtain sustainable farming 

system? can it be applied in widely diversified area? Barraclough (2000) also stated 

that "If one takes seriously the declarations of national governments, their 

international organizations and non-governmental development agencies, agricultural 

sectors in every country are expected to contribute to food security and hence to 

dynamic sustainable development". This suggestion implies a lot of cost-effective 

agricultural production for domestic consumption, exports and imports and even will 

develop rural markets associated with the production sites for non-agricultural goods 

and services as well as providing significant contribution from agricultural sources to 

public revenues and to productive investments (Barraclough, 2000). 

One of the major objectives of the Malaysian Third National Agricultural Policy 

(NAP3) was to conserve and utilize natural resources on a sustainable basis. Adopting 

the strategy which uses the concept of environment-friendly agricultural and forestry 

practice, there is a hope for a decrease of negative impacts of agriculture activity on 

the environment. 
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UNIVEASITI MALAYSIA SABAH 



Sustainable agriculture is a very wide concept. Sustainable food and fiber 

production should be replicated naturally as one of the principles of the science of 

agro-ecology (Guthman, 1998). As we know that sustainable food and fiber production 

was related to the sustainable agriculture due to the production chain; product from 

agriculture will be processed to produce food. We can assume that in this situation, the 

component of environment (farming) and economy (food and fiber production) was 

associated. Safety food production started from the beginning of farming in agricultural 

activity should concerns on human health (social). Now, three component of 

sustainable agriculture was present and it can be assumed that SA was applied to 

produce food. According to Barraclough (2000), "sustainable agriculture could not be 

viewed only or primarily as farming systems that are technically able and was used to 

maintain or increase yields while conserving their natural resource base and enhance 

environment quality without concerning on economic and other social issues that have 

to be faced simultaneously with ecological ones at all levels from local to global". 

Decreasing hunger among population requires a higher food production which in turn 

requires farmers' skills, knowledge and attitudes (Kassie and Zikhali, 2009). This in 

turn needs an approach in order to succeed. 

1.1.2 Sustainable Agriculture Practices 

According to Kassie and Zikhali (2009), sustainable agriculture practices include: 

i. Soil and water management, such as, conservation tillage, mulches, cover crop, 

preventing soil erosion, nitrogen fixing legumes; 

ii. Soil fertility management, such as, application of manures and composts, 

application of green manures and integrated soil fertility management; 

iii. Crop establishment, such as, planting pits, system of rice intenSification (SRI), 

intercropping and alley cropping; and 

iv. Controlling weeds and pests, such as, integrated pest management (IPM) and 

integrated weeds management (IWM). 

These were the most prominent sustainable agriculture practices. 

Kassie and Zikhali (2009) was supported by Menalled et al. (2008). Menalled et 

al. (2008) state that among the sustainable practices are: use water and nutrients 

efficiently; keep soil covered throughout the year; reduce or eliminate tillage in a 

manner consistent with effective weed control; diversify your farming ent 
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spread agronomic and economic risk; use cover crops and green manure and/or animal 

manure to build soil quality and fertility; protect water quality; develop ecologically

based pest management programs; integrate crop and livestock production; increase 

energy efficiency in production and food distribution; maintain profitability; rotate 

crops to enhance yields and facilitate pest management. 

Although the practice of conservation agriculture on a large scale emerged out 

of Brazil and Argentina, similar developments were occurring in many other areas of 

the world, especially North America in zero tillage, and Africa and Asia with 

technologies such as agroforestry. ApprOXimately 47 % of the zero tillage technology 

was practiced in South America, 39 % was practiced in the United States and Canada, 

9 % in Australia and about 3.9 % in the rest of the world, including Europe, Africa and 

Asia (Dumanski et al., 2006). 

1.1.3 Main Constraints to the Adoption of Sustainable Agriculture Practices 

The adoption of sustainable agriculture depends on the spatial variation and temporal 

variation of the area. It is also depends on the situation or the socioeconomic status of 

the farmers. According to Kassie and Zikhali (2009), several constraints that may 

impede the adoption of sustainable agriculture are: 

i. Heterogeneity in agro-climatic environments implies that there are no single 

approach can be applied all over the world in a uniform manner. The reason is 

due to the variation of agro-ecological condition; 

ii. Biomass availability, such as, crop residues and animal dung because resource

poor farmers depends on it; 

iii. Economic incentives, which was important in the determination of economic 

viability in both short and long term; 

iv. Access to information is important in order to create awareness and attitudes 

towards adoption of sustainable agriculture practices; 

v. land issues, such as, insecurity of land tenure has been proven to be the 

constraints to any investment; 

vi. Institution as the important agent to promote and facilitate. Without institution, 

applied research and extension service could not serve as a vehicle for 

development; 
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vii. lack of proper extension will also become one of the major constraints in order 

to ensure correct and up-to-date information; and 

viii. Political constraints at the national and international level will play the major 

role whether or not it is more or less conducive. 

1.1.4 Status of Sustainable Agriculture Practices in Kundasang 

The study area was situated in the Malaysian state of Sabah. This area was mostly 

used for agricultural purpose, which was suitable for temperate vegetable production. 

The level of mechanization was low and most work was done by hand (Anderson et a/., 

1998). According to Jipanin et at. (2001), Kundasang covered 45 % of the total area 

for vegetable plantation in Sabah. 

Forestry and agricultural run-off, which contains fertilizers, pesticides and 

eroded soils, were the major sources of pollution (Juin et a/., 2000). Higher yield of 

agricultural productivity results largely from the used of high yielding crop varieties 

which required intensive use of inputs, such as, irrigation water, chemical fertilizers 

and pesticides (Juin et a/., 2000). The excessive use of fertilizers and pesticides for 

vegetable production in Kundasang leads to potential health risks for the people living 

downstream due to the pollution it caused. Heavy metals, organic compounds and 

pathogenic agents are potential pollutants of the river water (Murtedza et a/., 2002). 

This was also supported by Datuk Abdul Rahim Ismail, Minister of Agriculture and Food 

Industry 2006, said that farmers in Kundasang used excessive use of pesticides. 

Following this, he said that the Agriculture Department carried out research to develop 

technology to tackle crop infestation (Daily Express, 2006). In addition, the application 

of fertilizers may spill into rivers and other water bodies, which can be harmful to 

human, and the aquatic ecosystems (Juin et a/., 2000). The United Nations, in 1990 as 

cited by Juin et at. (2000) stated that in Asia the uses of fertilizer doubled from 1977 to 

1987 and the rate of use increased by 7.5 % per annum while the uses of pesticides 

increased by 57 % per annum in the 19805. The impacts of the use of fertilizers 

include the eutrophication of lakes and pollution of rivers. 

The general landscape of Sabah faced negative impact due to the shifting 

cultivation (Juin et a/., 2000). This activity involves land clearing by burning vegetative 

residue and replanting with fast growing c~ps such as hill padd:::alzD oca and S 
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various types of vegetables (Juin et a/., 2000). It was reported that a massive fire 

probably started by farmers preparing land for planting burnt out of control in 

Kampung Tomis, a foothill village of Mount Kinabalu reported on Daily Express (Daily 

Express, 2005). This issue gave an impression that the farmers did not apply 

sustainable agriculture practices because open burning was not encouraged in 

sustainable agriculture. The consequence, some of the big trees in a nearby forest also 

caught fire. The farmers were blamed for turning the supposedly temperate climate in 

Kundasang into another hot tropic (Daily Express, 2005). If this phenomenon 

continues, the problems of soil erosion and land degradation can be potentially serious. 

1.2 Justification of Study 

Since the Rio Summit, international organizations, such as, The Food and Agriculture 

Organization (FAO), the Organization for Economic Co-operation and Development 

(OECD) and other United Nations (UN) organizations have taken sustainable 

agriculture on board to some degree and have repeatedly emphasized sustainability as 

a key issue until it becomes agenda and of course part of the policy-making process 

(Urech, 2000). Kundasang covered 45 % of the total area for vegetable plantation in 

Sabah (Jipanin et al, 2001). This area was the main vegetables production area in 

Sabah. Thus, it is important to study the knowledge, attitude and practice (KAP) of the 

farmers regarding sustainable agriculture practices. As we know, sustainable 

agriculture basically is the integration between the aspects of economy, social and 

environment. If the farmers have not heard or even have no idea regarding to 

sustainable agriculture practices, how would the future of agriculture in Sabah be in 

the future? How would the farmers strive for profitable and environmental safe in their 

farming system? 

The population growth and increased population density will substantially 

influence the availability, quality and sustainability of almost all natural resources in 

Sabah (Juin et a/., 2000). One cannot tell the exact population in future but yet can do 

some prediction. One thing we can agree is that the population in Sabah will increase 

in future. This will increase the need for conversion of land to agricultural purposes 

because high population growth increases consumption and the generation of all kinds 

of wastes. Therefore, it is now the right time to implement the sustainable agriculture 

7 



practices on the farming system in Sabah starting in the vegetables production, and it 

will lead to other agriculture production such as palm oil and rubber especially. 

Sabah is still dependent on agriculture (especially oil palm) as its primary 

sources of income (Juin et a/., 2000). The agriculture activity had negative 

environmental impacts of current agricultural practices including soil degradation, 

water contamination, inefficient energy use, loss of plant and animal genetic diversity, 

and destruction of non-agricultural habitat. Sustainable agriculture is perceived in 

many aspects to provide solutions to most of these problems (MacRae, 1997). The 

uses of chemicals in production were very low in comparison to conventional systems, 

so the environmental and health issues associated with their uses do not occur. Energy 

use in sustainable systems may be reduced by up to 60 %, depending on the region 

and production system (MacRae, 1997). 

Significant benefits would result by using sustainable agriculture practices, such 

as, higher net farm income and lower government subsidies to agriculture. Another 
-

contribution of sustainable agriculture practices were small to medium size farms could 

become more available, provide job opportunities, local development and creation of 

new businesses (MacRae, 1997). 

As the first step to know the status of sustainable agriculture in Kundasang 

Sabah, the knowledge, attitude and practice (KAP) study on farmers should be 

determined first. By the findings of this study, only then we can plan what is the next 

step, either to continue implement the sustainable agriculture practices or to find 

another alternative for agriculture in Sabah. Finding in this research could also be used 

to design and implement more detailed planning regarding the guidelines and methods 

of implementation of sustainable agriculture in the region (Reyahi Khoram et a/., 

2006). 
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1.3 Objectives of Study 

The objectives of this study were: 

1. To determine the status of knowledge, attitude and practice of vegetables 

farmers in the Kundasang area on sustainable agriculture practices; and 

2. To examine the relationships between the socio-economic factors of the 

farmers and their knowledge, attitude and practice towards the sustainable 

agriculture practices. 
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CHAPTER 2 

LITERATURE REVIEW 

2.1 Introduction 

In many developing countries, agriculture plays a vital role in the economy (Sadati et 

al., 2010). Malaysia during the colonization was an agricultural country as the rubber 

becomes the main commodity. Although Malaysia was fast developing into an industrial 

country, agriculture still plays a major role for country. Malaysia has 4.06 million 

hectares of agricultural land distributed throughout 13 states. Eighty percent of this 

land was cultivated with industrial crops, such as, oil palm, rubber, cocoa, coconut and 

pepper (Mohd et al., 2008). In 2006, Malaysian agricultural sector contributed 

significantly to country's Gross Domestic Product (GOP) and it became the third main 

industry next to the manufacturing sector and service sector (Mohd et al., 2008). 

Clearly, Malaysian agriculture has major impact on society, economy and environment. 

Nowadays, conventional farming should be replaced by sustainable agriculture. 

Sustainable agricultural emphasis biophysical, economic and social factors operating at 

the field, farm, watershed, regional and national scales (Smith and McDonald, 1998). 

Smith and McDonald idea was the challenges to determine what are sustainable 

agricultural uses before they are implemented, specifically at the planning stage. 

Before sustainable agriculture being practiced, planning on how to implement it with 

suitable methods regarding temporal and spatial variability is very important. They 

argue that these approaches must include, from the beginning, sustainability criteria. 

These stages were involving policy makers in order to implement sustainable 

agriculture practices. Otherwise, implementation of sustainable agriculture practices 

will become useless. 



2.2 Sustainable Agriculture Practices (SAP) 

Sustainable agriculture is an approach that has been used to indicate a more 

economically, environmentally sound and socially responsible system of agricultural 

production (Mohd et al., 2008). Gamon et al. (1994) and her colleagues had conducted 

a research in Central Iowa regarding the adoption of sustainable agriculture practices. 

The information of sustainable agriculture practices were given at two Central Iowa 

Extension Conferences on sustainable agriculture. A month after the conference, an 

external evaluation was carried out to determine their effect and to know what was 

influencing the adoption of sustainable agriculture practices. Their findings showed 

that Central Iowa farmers were interested in long term profitability as the criteria to 

implement any sustainable agriculture practices. There was an increase on the level of 

information but there was no significant different between attendees and non

attendees and the level of information could not influence the adoption. Perhaps or it is 

also possible that the non-attendees received extension education by farm magazines, 

news or any other sources. 

Farmers' perceptions with regards to the profitability and compatibility impacts 

of selected sustainable agricultural practices were necessary to be elicited. Soil 

degradation, erOSion, water pollution, extreme uses of chemicals, waste of water, 

damage of natural habitats for wildlife and insects and pests resistance against 

insecticide and pesticide were only a few of the concerns expressed by 

enVironmentalists, ecologists, agricultural professionals, policy makers, farmers and 

public «Allahyari et al., 2008; Sadati et al., 2010). Another research conducted in Iowa 

the following year by Alonge and Martin (1995). They agreed that high productivity of 

conventional agriculture had been achieved in parallels with massive damage to our 

environment and troublesome social disruption. Thus they conducted a study aiming to 

determine the perception of selected farmers regarding sustainable agriculture 

practices. More speCifically, they sought to determine the perception of selected Iowa 

farmers regarding the profitability and compatibility of selected sustainable agriculture 

practices and to determine the degree of the adoption of the selected practices. Alonge 

and Martin (1995) also tried to determine the relationship between farmers' socio

demographic, attitude, perception and their adoption of the selected sustainable 

agriculture practices. Majority of the respondent perception was positive regarding the 

profitability and compatibility of the selected practices. What happens i ag i ' tu 
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was not only an economic issue, yet it also has importance on biological, 

environmental, social, cultural and ethical aspects (Mohd et al., 2008). If agriculture 

activity was practiced in an unsustainable manner or system, vital natural and cultural 

resources and qualities will be lost (Mohd et al., 2008). 

A review from McLaughlin and Mineau (1995) and Sadati et al. (2010) showed 

that agriculture had been identified as one of the largest contributors to the loss of 

biodiversity world-wide. They suggest that we need to fully consider the effects of 

common agricultural practices, such as, tillage, drainage, intercropping, rotation, 

grazing, pesticide and fertilizer the environment to preserve the biodiversity and 

enhance environmental quality. This paper has very good reviews which agreed with 

Alonge and Martin (1995) that agriculture activity affects the environment. 

Conservation tillage, as proposed by McLaughlin and Mineau (1995), was an effort to 

promote sustainable agriculture practices. 

Urech (2000) on his paper considers the role of chemical crop protection, 

particularly in Western Europe. The issues are how sustainable the chemical crop 

protection? Does it enhance or impede sustainable agriculture? Could it be validated as 

an enabler of sustainable agriculture? Equally, the adverse effects of elevated pesticide 

residues in water, soil and crops to man, domestic animals, wildlife and the 

environment in general, are well recognised and documented (Abdul Rani, 1995). It 

offers, according to Urech (2000): 

i. Securing the quantity and quality of harvested products; 

ii. Contributing to conservation tillage; 

iii. Forming an indispensable part of Integrated Crop Management (ICM); and 

iv. Keeping land free as a natural habitat for wildlife. 

Reyahi Khoram et al (2006) found that the least amount of knowledge was 

related to the application of non-chemical methods to combat pest attacks. This meant 

that the farmers were mostly use chemical crop protection methods to combat pest 

attack which themselves did not realize that they were using one of the sustainable 

agriculture practices. However, the issue was whether they applied the chemical crop 

protection using recommended doses or vice versa. 

12 UMS 
UNIVERSITI MALAYSIA SABAH 



REFERENCES 

Abdul Rani, A. 1995. Environmental pollution in Malaysia: trends and prospects. 
Trends in analytical chemistry 14(5): 191-198 

Abhary,K., Adriansen, H.K., Begovac, F., Djukic, D., Qin, B., Spuzic, S., Wood, D. 
and Xing, K. 2009. Some Basic Aspects of Knowledge. Joumal of Procedia 
Social and Behavioral Sciences 1:1753-1758 

Allahyari, M.S., Chizari, M. and Homaee, M. 2008. Perceptions of Iranian Agricultural 
Extension Professionals Toward Sustainable Agriculture Concepts. Joumal 
of Agriculture & Social Sciences 4(3): 101-106 

Alonge, AJ. and Martin, R.A. 1995. Assessment of the Adoption of Sustainable 
Agriculture Practices: Implications for Agricultural Education. Joumal of 
Agricultural Education 3(3}:34-42 

Anderson, C.O., Anderson, L., Brandt-Nelson, T.K., Clausen, J.H., Folving, R.L., 
Host-Madsen, R., Kallesoe, M.F., Kofoed, S., Korsgaard, L., Nielson, OJ., 
Pederson, M., Peterson, A.I.S. and Severin, C.H. 1998. Management and 
Utilization of Resource in the Kundasang Area: An Interdisciplinary ReId 
Study of Tourism, Water Management and Agricultural Development in 
Sabah, Malaysia. Danish University, working paper December 1998 

Arellanes, P. and Lee, G.R. 2003.The Determinants of Adoption of Sustainable 
Agriculture Technologies: Evidence from the Hillsides of Honduras.!n: 
Proceedings of the 25th International Conference of Agricultural 
Economists (IME). 16-22 August, 2003. Durban, South Africa. 

Barraclough, S.L. 2000. South Perspectives: Meanings of Sustainable Agriculture 
Some Issues for the South. Switzerland: South Centre online publication 

Chizari, M., Lindner, J.R. and Lashkarara, F. 2001. Perception of Lurestan Province, 
Iran Wheat Farmers With Respect to Sustainable Agriculture Practices. 
Journal of International Agriculture and Extension Education. 65-71 

Chua, S.C. and Oh, T.H. 2010. Review on Malaysia's national energy developments: 
Key policies, agencies, programmes and international involvements. 
Renewable and Sustainable Energy Reviews 14:2916-2925 

Convention on Biological Diversity. 2010. Sustainable Agriculture and the 
Sustainable Use of Agricultural Biodiversity: Concepts, Trends and 
Challenges. In: An information note submitted by Biodiversity International 
for the Fourteenth Meeting of the Subsidiary Body on Scientific, Technical 
and Technological Advice of the Convention on Biological Diversity. 10-21 
May, 2010. Nairobi, Kenya. 1-55 

Cramb, R.A. 1993. Shifting Cultivation and Sustainable Agriculture in East Malaysia: 
A Longitudinal Case Study. Joumalof Agricultural Systems 42:209-226 

Daily Express. 2005. Open burning in Kundasang. Daily Express, 15 March. 
Daily Express. 2006. "Get certification to export greens, Rahim tells farmers". Daily 

Express, 11 November. 
Dumanski, J., Peiretti, R., Benites, J.R., McGarry, D. and Pieri, C. 2006. The 

Paradigm of Conservation Agriculture. In: Proceedings of World Association 
of Soil and Water Conservation. Paper Number P1-7. 58-64 

Faridah, A. 2001. Sustainable Agriculture System in Malaysia. In: Proceedings at 
Regional Workshop on Integrated Plant Nutrition System (IPNS), 
Development in Rural Poverty Alleviation. 18-20 September, 2001. 
Bangkok, Thailand. 



Gafsi, M., Legagneux, B., Nguyen, G. and Robin, P. 2006. Towards Sustainable 
Farming Systems: Effectiveness and DefiCiency of the French Procedure of 
Sustainable Agriculture. Journal of Agricultural Systems 90:226-242 

Gamon, J., Harrold, N. and Creswell, J. 1994. Educational Delivery Methods to 
Encourage Adoption of Sustainable Agricultural Practices. Journal of 
Agricultural Education 35(1):38-42 

Guthman, J. 1998. Regulating Meaning, Appropriating Nature: The Codification of 
California OrganiC Agriculture. Codification Of california OrganiC Agriculture 
30(2):135-154 

Jakobsen, F., Hartstein, N., Frachisse, J. and Golingi, T. 2007. Sabah shoreline 
management plan (Borneo, Malaysia): Ecosystems and pollution. Ocean 
and Coastal Management 50:84-102 

Jhamtani, H. 2007. Putting Farmers First in Sustainable Agriculture Practices. Third 
World Network: Penang, Malaysia. This paper was originally published as a 
chapter in the book Biosafety First: Holistic Approaches to Risk and 
Uncertainty in Genetic Engineering and Genetically Modified Organisms. In 
Traavik, T. and lim, l.C. (Eds.). Trondheim: Tapir Academic Press 

Jipanin, J., Alinah, A.R., Jaimi, l.R. and Phua, P.K. 2001. Management of Pesticide 
Use on Vegetable Production: Role of Department Of Agriculture Sabah. In: 
Proceedings of the 6th SITE Research Seminar. 13-14 September 2001. 1-
21 

Juin, E., Yangkat, Y. and La Ugesen, C.H. 2000. The State of the Environment in 
Sabah. In: Proceedings at the Environmental Convention. 29-30 June, 
2000. Kuching, Sarawak. Issue no. 1 

Kaliyaperumal, K. 2004. Guideline for Conducting a Knowledge, Attitude and 
Practice (KAP) Study. Community Ophthalmology 4(1):7-9 

Kassie, M. and Zikhali, P. 2009. Brief on Sustainable Agriculture. In: Proceedings of 
the Expert Group Meeting on ''Sustainable Land Management and 
Agricultural Practices in Africa: Bridging the Gap between Research and 
Farmers". April 16-17, 2009. Gothenburg, Sweden. 1-11 

liaghati, H., Veisi, H., Hematyar, H. and Ahmadzadeh, F. 2008. Assessing the 
Student's Attitudes Towards Sustainable Agriculture. American-Eurasian 
Journal of Agriculture And Environmental Sciences 3(2): 227-232 

Macgregor, C.J. and Warren, C.R. 2006. Adopting sustainable farm management 
practices within a Nitrate Vulnerable Zone in Scotland: The view from the 
farm. Agriculture, Ecosystems and Environment (113): 108-119 

MacRae, R. 1997. Definition of The Term "Sustainable Agriculture". Ph.D. thesis of 
title "Strategies for Overcoming the Barriers to the Transition to Sustainable 
Agriculture". Ecological Agriculture Projects, McGill University (Macdonald 
campus), Ste-Anne-de-Bellevue, QC, CANADA. Available at 
http://eap.mcgill.ca/sustain.htm. Accessed on 15 October 2010 3.45 pm. 

Mclaughlin, A. and Mineau, P. 1995. The Impact of Agricultural Practices on 
Biodiversity. Journal of Agriculture, Ecosystems and Environment 55:201-
212 

McMorrow, J. and Mustapa, A.T. 2001. Decline of forest area In Sabah, Malaysia: 
Relationship to state policies, land code and land capability. Global 
Environmental Change 11:217-230 

Menalled, F., Bass, T., Buschena, D., cash, D., Malone, M., Maxwell, B., McVay, K., 
Miller, P., Soto, R. and Weaver, D. 2008. An Introduction to the Principles 
and Practices of Sustainable Farming. A self learning resource from 
Montana State University Extension. www.msuextension.org. Ac es S 
30 August 2010 -

55 UNIVEASITI MALAYSIA SABAH 



Mohd, W.M., Nik Hashim, N.M. and Chamhuri, S. 2008. Review of Malaysian 
Agricultural Policies with Regards to Sustainability. American Journal of 
Environmental Sciences 4 (6): 608-614 

Murtedza, M., Oksen, P. and Muller, T.2002. Land Use Zones and Land Use Conflicts 
in the Liwagu-Labuk River Basin, Sabah, East-Malaysia. In: Proceedings at 
the conference on International Agricultural Research for Development. 9-
11 October, 2002. Witzenhausen. 

Passel, S.V., Nevens, F., Mathijs, E. and Huylenbroeck, G.V. 2006. Measuring Farm 
Sustainability and Explaining Differences in Sustainable Efficiency. Journal 
of Ecologicaleconomics 62:149-161 

Quah, S.H.1999. Sustainable Food Production, Income Generation and Consumer 
Protection in Malaysia. Agro-chemicals News in Brief Special Issue 39-46 

Ramadass, P. and Aruni, A.W. 2009. Research and Writing across the Disciplines. 
Chennai: MJP Publishers. 

Reyahi Khoram, M., Shariat, M., Azar, A., Moharamnejad, N. and Mahjub, H. 2006. 
Survey On knowledge, Attitude and Practice on Sustainable Agriculture 
among Rural Farmers in Hamadan Province, Iran. Sarhad Journal of 
Agriculture 22(04):701-705 

Rigby, D., Woodhouse, P., Young, T. and Burton, M. 2001. Constructing a farm level 
indicator of sustainable agricultural practice. Ecological Economics 39:463-
478 

Sadati, S.A., Fami, H.S., Asadi, A. and Sadati, S.A. 2010. Farmers Attitude on 
Sustainable Agriculture and its Determinants: A case Study in Behbahan 
County of Iran. Research Journal of Applied Sciences, Engineering and 
Technology 2(5): 422-427 

Smith, C. S. and McDonald, G.T. 1998. Assessing The Sustainabillty Of Agriculture 
At The Planning Stage. Journal of Environmental Management 52:15-37 

Solomonovich, M., Apedaile, L.P., Freedman, H.I., Gebremedihen, A.H., Schilizzi, 
S.G.M. and Belostotski, L. 1997. A Dynamical Economic Model of 
Sustainable Agriculture and the Ecosphere. Applied Mathematics and 
Computation 84:221-246 

Thomas, S.J. 1999. Designing Surveys That Work: A step by step guide. california: 
Corwin Press Inc. 

lilman, D. 1999. Global Environmental Impacts of Agricultural Expansion: The Need 
for Sustainable and Efficient Practices. National Academy of Sciences 
Colloquium Paper 96: 5995-6000 

Urech, P. 2000. Sustainable Agriculture and Chemical Control: Opponents or 
Components of the Same Strategy? Journal of Crop Protection 19:831-836 

WHO. 2008. Advocacy, Communication and Social Mobilization for TB Control: A 
Guide to Developing Knowledge, Attitude and Practice Surveys. In: Stop TB 
Partnership, 20 Avenue Appia CH-1211 Geneva Switzerland. 

56 




