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Abstract of thesis presented to the Senate of Universiti Putra Malaysia in 
fulfilment of the requirement for the degree of Master of Science 

 

EFFECTS OF CATTLE GRAZING ON AVIAN BIODIVERSITY AND 
UNDERGROWTH VEGETATION COVER IN OIL PALM AGRICULTURE 

 

By 

 

KAMIL AZMI TOHIRAN 
 

March 2018 

 

Chairman: Badrul Azhar Bin Md. Sharif, PhD 
 
Faculty: Forestry 
 

Expansion of oil palm agriculture in the tropics is driven by its economic 
success. However, it may cause biodiversity loss if such expansion is 
permitted without considering environmental protection. Mitigation efforts 
such as incorporating bio-control agents may reduce this negative impact. 
Integrating cattle in oil palm plantation to control weeds is expected to 
improve biodiversity in this agro-ecosystem. While reducing the need for 
chemical herbicides, it also provides additional food security, ecosystem 
services, and habitat heterogeneity. Point transect sampling method was 
used to survey palm oil plantation birds in 45 oil palm plantations which were 
divided into systematically, un-systematically cattle grazed and control 
plantations (without cattle grazing). Bird species richness was found 
increased with size of grazing area, but decreased with number of cattle. Bird 
abundance was positively related with the systematic grazing system, but 
was also negatively influenced by number of cattle. Oil palm plantations with 
systematic or non-systematic cattle grazing had more diverse bird species 
composition than those without cattle grazing. The bird species composition 
was determined by four attributes, including the number of cattle, selective 
weeding frequency, age of oil palm stand, and palm height. Cattle grazing 
also had a significant positive effect on the height and extent of undergrowth 
in oil palm plantations, while still suppressing weeds. Therefore, targeted (i.e. 
systematic rotational) cattle grazing system was concluded can improve bird 
diversity in the plantations. Therefore, cattle integration with oil palm 
agriculture for weeds control should be promoted as one step to realize the 
environmental sustainability goal. It was recommended that a cattle grazing 
is an excellent way for oil palm stakeholders to improve sustainability and 
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biodiversity in plantations by maintaining constant, manageable undergrowth 
while reducing their reliance on chemical herbicides. 
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Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia sebagai 
memenuhi keperluan untuk ijazah Master Sains 

 

KESAN RAGUTAN LEMBU TERHADAP BIODIVERSITI BURUNG DAN 
LITUPAN RUMPUT DALAM KAWASAN SAWIT 

 

Oleh 

 

KAMIL AZMI TOHIRAN 
 

Mac 2018 

 

Pengerusi: Badrul Azhar Bin Md. Sharif, PhD 
 
Fakulti: Perhutanan 

 

Pertambahan keluasan tanaman sawit di kawasan tropika didorong oleh 
potensi ekonominya. Walau bagaimanapun, ia boleh menyebabkan 
kehilangan biodiversiti sekiranya pengembangan ini berlaku tanpa mengambil 
kira aspek pemuliharaan alam sekitar. Usaha mitigasi seperti penggunaan 
agen kawalan biologi mungkin dapat mengurangkan kesan negatif ini. 
Mengintegrasikan lembu untuk mengawal rumpai di ladang sawit diharapkan 
dapat meningkatkan biodiversiti dalam ekosistem-pertanian ini. Di samping 
mengurangkan keperluan racun kimia, ia juga dapat meningkatkan 
keselamatan makanan, khidmat ekosistem, dan kepelbagaian habitat. Kaedah 
pensampelan transek titik telah digunakan untuk meninjau burung ladang di 
45 buah ladang sawit yang dikategorikan kepada melaksanakan integrasi 
lembu secara sistematik, tidak sistematik dan ladang kawalan (tanpa integrasi 
lembu). Kepelbagaian spesies burung didapati meningkat dengan luasnya 
kawasan ragutan, tetapi menurun dengan bertambahnya bilangan lembu. 
Jumlah keseluruhan burung dipengaruhi secara positif oleh sistem ragutan 
yang sistematik, tetapi dipengaruhi secara negatif oleh jumlah lembu. Ladang 
sawit yang mengamalkan integrasi lembu yang sistematik atau tidak 
sistematik mempunyai komposisi spesies burung yang lebih tinggi daripada 
ladang tanpa ragutan lembu. Komposisi spesies burung ditentukan oleh empat 
faktor iaitu; bilangan lembu, kekerapan kawalan rumpai secara selektif, umur 
sawit, dan ketinggian sawit. Ragutan lembu juga mempunyai kesan positif 
yang signifikan ke atas ketinggian dan litupan rumpai di ladang sawit, dalam 
masa yang sama mengawal pertumbuhan rumpai. Dapat disimpulkan bahawa 
ragutan lembu (secara bergilir yang sistematik) boleh meningkatkan 
kepelbagaian burung di ladang sawit. Oleh itu, integrasi lembu dengan sawit 
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bagi mengawal rumpai perlu dipromosikan sebagai satu langkah untuk 
merealisasikan matlamat kemapanan alam sekitar. Oleh yang demikian, 
adalah disyorkan kepada pihak yang berkepentingan dalam industri sawit 
bahawa, kaedah ragutan lembu adalah cara yang sangat baik untuk 
meningkatkan kelestarian dan biodiversiti di dalam ladang serta dapat 
mengawal rumpai dan mengurangkan kebergantungan kepada racun kimia. 
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CHAPTER 1 

 

INTRODUCTION 

 

1.1 General Review 
 

Oil palm (Elaeis guinensis) is currently the most important oil-producing crop 
in the world (Verheye, 2010; Geibler et al., 2010; Rutherford et al., 2011). In 
the present study, it is identified as the most economical and sustainable 
source of food and biofuel in the world (Lam et al., 2009). This conclusion is 
based on its production capability, where the average yield of oil palm per 
hectare is the highest compared to other crops that produce oil. Oil palm 
produced 3.8 tonnes of oil per hectare which is 9.3, 7.6 and 5.8 times higher 
than soybean, rapeseed and sunflower crops respectively (Teoh, 2010). This 
results from its physiological potential where the high photosynthetic rate of 
oil palm has increased its oxygen emission and carbon dioxide absorption 
rates to ten times more effective than in soybean (Basiron, 2007). 

 

The projection on the world’s production of oil and fat for 2017 indicated that 
90% of the demand would be fulfilled by palm oil, soybean, rapeseed and 
sunflower where each vegetable oil will contribute 38%, 29%, 13% and 10% 
respectively (MPOB, 2017). While the projected volume for this same period 
was 64.15 million tonnes, where Indonesia and Malaysia were expected to 
contribute 85% of the total palm oil produced (MPOB, 2017). The demand for 
palm oil in the world’s vegetable oil market is driven by its versatility usage 
(Teoh, 2010; Ng et al., 2012), economic advantages (Lam et al., 2009) and 
health concern on other vegetable oil sources, especially on trans-fatty acids 
(TFA) and genetically modified organisms (GMO) issues (Teoh, 2010). 

 

Palm oil production has contributed significantly to the economy of the 
countries involved and also helped the poor community in those countries to 
survive. For example, the government of Malaysia established Federal Land 
Development Authority (FELDA) in 1956 and the government of Indonesian 
established Perkebunan Inti Rayat (PRI) in 1978 to resettle the poor and 
landless people (Basiron, 2007; Teoh, 2010). Under the FELDA scheme 
alone, a total of 112,635 settlers in 317 land schemes have benefited more 
than one million individuals (Fredericks, 2012). 

 

Unfortunately, the vast potential of oil palm has been tainted by several 
improper allegations such as the driver of world biodiversity loss, 
deforestation, climate change and environmental pollution due to pesticide 
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and fertiliser usage (Wilcove & Koh, 2010; Oosterveer, 2015; Hensen et al., 
2015). Conversion of natural forests to oil palm plantations is claimed to be a 
major threat to conservation biodiversity effort especially in South East Asia 
and resulted in the reduction of most animal taxa in both species richness 
and abundance (Foster et al., 2011). 

 

Taking responsibility, oil palm stakeholders have developed and promoted 
several eco-friendly practices in oil palm management. Approaches such as 
zero-burning, conservation of wildlife and habitat, waste minimisation and 
Integrated Pest Management (IPM) have been widely adopted by oil palm 
plantations (Basiron, 2008; Tan et al., 2009). The government of Malaysia 
also imposed a ban on open burning in agriculture since 1998 (Noor, 2003) 
to curb recurrent haze problem. Zero-burning technique, for example, was 
well-accepted because it is not only good for the environment (Verheye, 
2010) but also gives a positive result on cash flow and economic return 
(Noor, 2003). By investing in environmentally-friendly practices in the good 
governance of oil palm, this industry can contribute more in development and 
social improvement (Sayer et al., 2012). 

 

There is growing interest in using livestock for weed control in oil palm 
plantations as suggested in IPM practice (Ayob & Kabul, 2009). Government 
agencies encourage this practice not only for controlling weed naturally but 
also to meet the local market demand for red meat (Awaludin, 2000). 
Livestock including cattle, buffaloes, and goats are being integrated with oil 
palm cultivation. This practice has reduced the dependency on herbicides 
which indirectly might help in maintaining farmland biodiversity (Awaludin & 
Masurni, 2004). 

 

With the inception of the Roundtable on Sustainable Palm Oil (RSPO) 
scheme in 2008 at the international level and the Malaysian Sustainable 
Palm Oil (MSPO) in 2013 at the national level, oil palm growers in Malaysia 
are required to certify their plantations (Kumaran, 2017). The principles and 
criteria in both certification schemes have demanded that oil palm growers 
use biological agents to control pest organisms (RSPO, 2005; Kuntom et al., 
2015). This measure will minimise the use of herbicides. It is an important 
effort because continuous application of herbicides in agriculture can harm 
both the environment and human health (Stoleson et al., 2011; Sutyarso & 
Kanedi, 2014). 
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1.2 Problem Statement 
 

Agrochemicals such as pesticides, herbicides, and fertilisers are the main 
source of pollutants in agricultural landscapes (Krebs et al., 1999; O’Connor 
& Shrubb, 1986; Wilson et al., 2009). Even though agrochemicals have been 
linked to the eradication of non-target wildlife and beneficial species 
(Boatman et al., 2004; Capinera, 2010; Christin et al., 2003; Freemark & 
Boutin, 1995; Mañosa et al., 2001; Relyea, 2005; Ouellet et al., 1997), these 
chemicals are still widely used by farmers and agribusiness enterprises in 
developing countries to control pests and weeds. In order to suppress 
competing weeds, oil palm stakeholders have spent tens of millions of dollars 
annually on pesticides. However, it has adverse side effects on the 
ecosystem and human health in the long-run. Agro-chemicals not only 
contaminate soils and water quality (Margni et al., 2002; Pimentel & 
Edwards, 1982) but can cause severe illnesses to human beings (e.g. 
cancer) (Alavanja et al., 2003; Matthews, 2006; Settimi et al., 2003). Thus, 
agriculture stakeholders should explore new ecological-friendly methods to 
reduce dependency on these chemicals (e.g. zero-burning technique is one 
of the ecological-friendly practices implemented by palm oil stakeholders). 
 

For many years, livestock farming has been integrated with oil palm 
cultivation in Malaysia in order to meet local meat consumption demand 
(Devendra, 2007; Devendra & Thomas, 2002; Latiff & Mamat, 2002; Payne, 
1985). For example, in the Economic Transformation Program (ETP) under 
Entry Point Project 5 (EPP-5) which started in 2013, the Malaysian 
government has distributed a total of 2,500 cattle to oil palm plantation 
companies to encourage livestock in order to increase the country’s level of 
meat self-sufficiency (PEMANDU, 2017). However, palm oil stakeholders 
have failed to understand their potential in weed management and its 
biodiversity-friendly aspect. Until now, the purpose of using the cattle as an 
agent to control the weeds seems to be unsuccessful. More importantly, 
there is lack empirical evidence that supports any sustainable management 
practices in oil palm areas. Previous studies have suggested the retention of 
forest patches is important in biodiversity conservation in agricultural areas 
(Koh, 2008; Edwards et al., 2010; Azhar et al., 2011), but few have 
emphasised the importance of sustainable practices in these areas (Donald, 
2004; Azhar et al., 2012; Jambari et al., 2012). This leads to the need for 
conservation scientists and palm oil stakeholders to collaborate to study the 
potential benefits of targeted grazing in order to control the weeds as well as 
conserve the farmland biodiversity. 
 

 

 

 

http://www.amazon.com/s/ref=ntt_athr_dp_sr_1?_encoding=UTF8&field-author=Dr%20John%20Capinera&ie=UTF8&search-alias=books&sort=relevancerank
http://www.springerlink.com/content/?Author=Santi+Ma%c3%b1osa
http://www.jwildlifedis.org/search?author1=M+Ouellet&sortspec=date&submit=Submit
http://www.sciencedirect.com/science/article/pii/S016788090100336X
http://www.amazon.com/s/ref=ntt_athr_dp_sr_1?_encoding=UTF8&field-author=Graham%20Matthews&ie=UTF8&search-alias=books&sort=relevancerank
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1.3 Justification 
 

This study provides a new approach to implementing the innovative practice 
to control weeds and rodent populations. In accordance with the Malaysian 
Sustainable Palm Oil (MSPO) and Roundtable on Sustainable Palm Oil 
(RSPO) principles and criteria, the findings demonstrate that such ecological-
friendly methods (i.e. targeted grazing) can enhance farmland biodiversity in 
oil palm plantations. Research that focuses on the ecological aspects of such 
integration system between cattle farming and oil palm agriculture is limited. 
Thus, this study offers a new perspective in improving the system of 
managing farmland. 

 

Oil palm plantations should only be expanded through sustainable 
approaches. Some suggested mitigations are still debated for their partiality, 
reasonable impact and economic viability. Promoting an environmentally-
friendly farming system has a direct positive impact on the improvement of 
the oil palm plantation landscape, and every sector could participate. 
Therefore, Malaysian government has made mandatory for oil palm growers 
in this country either from plantations or smallholders sector to embrace with 
certification such as Malaysian Sustainable Palm Oil (MSPO) by 2019 
(Sivanandam, 2017). This effort believed able to handle negative concern on 
palm oil especially from customers in European Union and marketability palm 
oil produced in this country will be increased,  

 

Since biodiversity of birds is a reliable bio-indicator to evaluate the impact of 
livestock grazing on oil plantations (Robbins et al., 1986), it was used in this 
study. In this study, a bird survey was conducted following point count 
method. Two treatments were applied to test the hypothesis, namely cattle 
grazed plantation following a systematic approach and non-systematic 
approach. Oil palm plantation with no cattle integration activity depended 
solely on chemical herbicide for controlling weeds. 

 

1.4 Objectives 
 

This study was conducted with the following objectives: 
 

i. To compare the oil palm plantation bird species diversity between 
grazed and non-grazed plantations. 

ii. To examine the relationship between different grazing practices on the 
farmland and the bird composition. 

iii. To determine the effects of cattle grazing on the ground cover by 
comparing between grazed and non-grazed plantations. 

 

https://www.thestar.com.my/authors?q=%22Hemananthani+Sivanandam%22
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1.5 Research Questions and Hypotheses 

 

i. How do the vegetation structure, cattle’s stocking density and 
chemical weeding costs differ between different grazing systems (i.e. 
systematic grazing, unsystematic grazing, and control)? It was 
hypothesised that the vegetation structure would be different following 
different weed management practices. 
 

ii. What is the effect of cattle grazing on bird biodiversity with respect to 
different cattle grazing management? It was hypothesised that 
systematically managed cattle integration with oil palm plantations 
would increase bird species diversity and abundance. 

 
iii. What oil palm plantation bird species contribute the most to the bird 

community composition in systematically and non-systematically 
managed plantations using livestock as well as control plantations? It 
was hypothesised that bird species that dominated those systems will 
be different which indicates that individual species have specific 
tolerance to agricultural practices. 

 
iv. Does oil palm plantation bird species composition differ between 

systematically, non-systematically managed farmland and control 
plantations? It was hypothesised that bird composition in cattle grazed 
plantations would be significantly more diverse than un-grazed 
(control) plantations. It was also predicted that bird species 
composition in control plantations characterised by intensified 
herbicide spraying frequency was the least diverse. 

 
v. What is the effect of cattle grazing on ground vegetation in grazing 

management? It was hypothesised that systematically managed cattle 
integration with oil palm plantations would improve weed control. 

 
 
 
 

 

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

 

72 
  

 

REFERENCES 

 

Abazue, C.M., Er, A.C., Alam, A.F. & Begum, H. 2015. Oil Palm Smallholders 
and Its Sustainability Practices in Malaysia. Mediterranean Journal of 
Social Sciences, 6(6 S4), 482. 

Ab-Rahman, A. (2016). Senario Industri Sawit Malaysia Sepanjang 2016. 
Warta Sawit, pp. 4-5. 

Adler, P., Raff, D., Lauenroth, W. 2001. The effect of grazing on the spatial 
heterogeneity of vegetation. Oecologia, 128, 465-479. 

Ainsworth, R. 2014. Beef Central. Retrieved March 8, 2017, from 
http://www.beefcentral.com/live-export/the-worlds-second-most-
efficient-beef-production-system/ 

Alavanja, M.C., Samanic, C., Dosemeci, M., Lubin, J., Tarone, R., Lynch, 
C.F., Knott, C., Thomas, K., Hoppin, J.A., Barker, J. & Coble, J. 2003. 
Use of agricultural pesticides and prostate cancer risk in the 
Agricultural Health Study cohort. American journal of 
epidemiology, 157(9), 800-814. 

Allen, D.E., Singh, B.P. & Dalal, R.C. 2011. Soil health indicators under 
climate change: a review of current knowledge. In Soil Health and 
Climate Change, (25-45). Springer Berlin Heidelberg. 

Allen, K., Corre, M. D., Tjoa, A. & Veldkamp, E. 2015. Soil nitrogen-cycling 
responses to conversion of lowland forests to oil palm and rubber 
plantations in Sumatra, Indonesia. PloS one, 10(7), e0133325. 

Anon 2018. Comparison of the ISPO, MSPO and RSPO Standards 
https://www.sustainablepalmoil.org/wp-
content/uploads/sites/2/2015/09/Efeca_PO-Standards-Comparison.pdf 

Aratrakorn, S., Thunhikorn, S. & Donald, P. F. 2006 Changes in bird 
communities following conversion of lowland forest to oil palm and 
rubber plantations in Southern Thailand. Bird Conserv. Int. 16, 71–82. 

Asmah, S., Ghazali, A., Syafiq, M., Yahya, M. S., Peng, T.L. & Norhisham, 
A.R. 2016. Effects of polyculture and monoculture farming in oil palm 
smallholdings on tropical fruit-feeding butterfly diversity. Agricultural 
and Forest Entomology, 19, 70-80. 

Attademo, A.M., Peltzer, P.M. & Lajmanovich, R.C. 2005. Amphibians 
occurring in soybean and implications for biological control in 
Argentina. Agriculture, Ecosystems & Environment, 106(4), 389-394. 

http://www.beefcentral.com/live-export/the-worlds-second-most-efficient-beef-production-system/
http://www.beefcentral.com/live-export/the-worlds-second-most-efficient-beef-production-system/
https://www.sustainablepalmoil.org/wp-content/uploads/sites/2/2015/09/Efeca_PO-Standards-Comparison.pdf
https://www.sustainablepalmoil.org/wp-content/uploads/sites/2/2015/09/Efeca_PO-Standards-Comparison.pdf


© C
OPYRIG

HT U
PM

 

73 
  

Awaludin, R. 2000. Guideline On Cattle Integration In Oil Palm Plantation. 
Kajang, Selangor, Malaysia: Malaysian Oil Palm Board. 

Awaludin, R. & Masurni, S.H. 2004. Systematic beef cattle integration in oil 
palm plantation with emphasis on the utilization of undergrowth. 
Sistem Integrasi Kelapa Sawit-Sapi. Pros. Lokakarya Nasional. Dept. 
Pertanian, Pemda Prov. Bengkulu dan PT. Agricinal. Bengkulu, 23-35. 

Ayob, M. & Kabul, M. 2009. Cattle Integration in Oil Palm Plantation through 
Systematic Management. The 1st International Seminar on Animal 
Industry (pp. 66-74). Bogor: Bogor Agriculture University. 

Azhar, B., Lindenmayer, D.B., Wood, J., Fischer, J., Manning, A., McElhinny, 
C. & Zakaria, M. 2011. The conservation value of oil palm plantation 
estates, smallholdings and logged peat swamp forest for birds. Forest 
Ecology and Management, 262(12), 2306-2315. 

Azhar, B., Lindenmayer, D.B., Wood, J., Fischer, J., Manning, A., Mcelhinny, 
C. & Zakaria, M. 2013. The influence of agricultural system, stand 
structural complexity and landscape context on foraging birds in oil 
palm landscapes. Ibis, 155(2), 297-312. 

Azhar, B., Puan, C.L., Zakaria, M., Hassan, N. & Arif, M. 2014. Effects of 
monoculture and polyculture practices in oil palm smallholdings on 
tropical farmland birds. Basic and Applied Ecology, 15, 336-346. 

Azhar, B., Lindenmayer, D., Wood, J., Fischer, J., Manning, A., McElhinny, 
C. & Zakaria, M. 2012. Contribution of illegal hunting, culling of pest 
species, road accidents and feral dogs to biodiversity loss in 
established oil-palm landscapes. Wildlife Research, 40(1), 1-9. 

Azhar, B., Saadun, N., Puan, C.L., Kamarudin, N., Aziz, N., Nurhidayu, S. & 
Fisher, J. 2015. Promoting landscape heterogeneity to improve the 
biodiversity benefits of certified palm oil production: evidence from 
Peninsular Malaysia. Global Ecology and Conservation, 3, 553-561. 

Azhari, M., Samingan, I. & Seman, I.A. 2004. Pengurusan Rumpai. In G. 
Esnan Ab, Z. Z. Zakaria, & M. B. Wahid (Eds.), Perusahaan Sawit di 
Malaysia; Satu Panduan (pp. 126-143). Bangi: Malaysian Palm Oil 
Board (MPOB). 

Azman, N., Latip, N.S., Mohd, S.S., Akil, M.A., Shafie, N.J. & Khairuddin, 
N.L. 2011. Avian diversity and feeding guilds in a secondary forest, an 
oil palm plantation and a paddy field in riparian areas of the Kerian 
River Basin, Perak, Malaysia. Tropical Life Sciences Research, 22(2), 
45-64. 

Bailey, D.W., Stephenson, M.B. & Pittarello, M. 2015. Effect of terrain 
heterogeneity on feeding site selection and livestock movement 
patterns. Animal Production Science, 55(3), 298-308. 



© C
OPYRIG

HT U
PM

 

74 
  

Bakar, B. 2004. Invasive weed species in Malaysian agro-ecosystems: 
species, impacts and management.  Malaysian Journal of Science, 23, 
1-42. 

Baker, N.J, Bancroft, B.A. & Garcia, T.S. 2013. A meta-analysis of the effects 
of pesticides and fertilizers on survival and growth of 
amphibians. Science of the Total Environment, 449, 150-156. 

Basiron, Y. 2007. Palm oil production through sustainable plantations. 
European Journal of Lipid Science and Technology, 109(4), 289-295. 

Basiron, Y. 2008. Malaysia’s oil palm–Hallmark of sustainable development. 
Glob Oils Fats Bus, 5, 1-7. 

Basiron, Y. & Weng, C.K. 2004. The oil palm and its sustainability. Journal of 
Oil Palm Research, 16(1). 

Bates, J.H., Spotswood, E.N. & Russell, J.C. 2014. Foraging behaviour and 
habitat partitioning in sympatric invasive birds in French Polynesia. 
Notornis, 61, 35-42. 

Beckie, H. J. & Tardif, F.J. 2012. Herbicide cross resistance in weeds. Crop 
Protection, 35, 15-28. 

Bergholm, J., Olsson, B.A., Vegerfors, B. & Persson, T. 2015. Nitrogen fluxes 
after clear-cutting. Ground vegetation uptake and stump/root 
immobilisation reduce N leaching after experimental liming, 
acidification and N fertilisation. Forest Ecology and Management, 342, 
64-75. 

Bhagwat, S.A. & Willis, K.J. 2008. Agroforestry as a Solution to the Oil‐Palm 
Debate. Conservation Biology , 22(6), 1368-1370. 

Bickel,T.O., Bruhl, C. A., Gadau, J. R., Holldobler, B. & Linsenmair, K. 2006 
Influence of habitat fragmentation on the genetic variability in leaf litter 
ant populations in tropical rainforests of Sabah, Borneo. Biodivers. 
Conserv. 15, 157-175. 

 
Boatman, N.D., Brickle, N.W., Hart, J.D., Milsom, T.P., Morris, A.J., Murray, 

A.W., Murray, K.A. & Robertson, P.A. 2004. Evidence for the indirect 
effects of pesticides on farmland birds. Ibis, 146(s2), 131-143. 

Bommarco, R., Miranda, F., Bylund, H. & Björkman, C. 2011. Insecticides 
suppress natural enemies and increase pest damage in cabbage. 
Journal of Economic Entomology, 104(3), 782-791. 

Bonaudo, T., Bendahan, A.B., Sabatier, R., Ryschawy, J., Bellon, S., Leger, 
F., Magda, D. & Tichit, M. 2014. Agroecological principles for the 
redesign of integrated crop–livestock systems. European Journal of 
Agronomy, 57, 43-51. 

Brooker, M.P. & Edwards, R.W. 1975. Aquatic herbicides and the control of 
water weeds. Water Research, 9(1), 1-15. 



© C
OPYRIG

HT U
PM

 

75 
  

Brueggar, R.A., Varelas, L.A., Howery, L.D., Torell, L.A., Stephenson, M.B. & 
Bailey, D.W. 2016. Targeted grazing in southern Arizona: Using cattle 
to reduce fine fuel loads. Rangeland Ecology & Management, 69(1), 
43-51. 

Chalil, D. 2013. Assessment of smallholders’ barriers to adopt sustainable 
practices: Case study on oil palm (Elaeis Guineensis) smallholders’ 
certification in North Sumatra, Indonesia. In Cases on the Diffusion 
and Adoption of Sustainable Development Practices, (439-467). IGI 
Global. 

Chang, X., Quan, R.C. & Wang, L. 2013. Bird conservation in extremely 
small tropical rainforest patches in Southwest China. Biological 
Conservation, 158, 188-195. 

Chen, C.P. & Dahlan, I. 1995. Tree spacing and livestock production. In FAO 
International Symposium on the Integration of Livestock to Oil Palm 
Production. Kuala Lumpur (pp. 25-27). 

Chiron, F., Chargé, R., Julliard, R., Jiguet, F. & Muratet, A.  2014. Pesticide 
doses, landscape structure and their relative effects on farmland birds. 
Agriculture, Ecosystems and Environment, 185, 153-160. 

Christin, M.S., Gendron, A.D., Brousseau, P., Ménard, L., Marcogliese, D.J., 
Cyr, D., Ruby, S. & Fournier, M. 2003. Effects of agricultural pesticides 
on the immune system of Rana pipiens and on its resistance to 
parasitic infection. Environmental Toxicology and Chemistry, 22(5), 
1127-1133. 

Choo, Y.M., Muhamad, H., Hashim, Z., Subramaniam, V., Puah, C.W. & Tan, 
Y. 2011. Determination of GHG contributions by subsystems in the oil 
palm supply chain using the LCA approach. The International Journal 
of Life Cycle Assessment, 16(7), 669-681. 

Christensen, K.D., Jacobsen, E.M. & Nøhr, H. 1996. A comparative study of 
bird faunas in conventionally and organically farmed areas. Dansk 
Orn. Foren. Tidsskr, 90, 21-28. 

Chung, G.F. 2013. Pictorial guide to common weeds of plantations and their 
c ontrol. Selangor: Agricultural Crop Trust. 

Clarke, K. & Gorley, R. 2006. PRIMER v6: User manual/tutorial. Playmouth: 
PRIMER-E Ltd. 

Clarke, K. & Warwick, R. 2001. Change in marine communities: An approach 
to statistical analysis and interpretation (2nd ed.). Playmouth, United 
Kingdom: PRIMER-E Ltd. 

Comte, I., Colin, F., Whalen, J.K., Grünberger, O. & Caliman, J.P. 2012. 3 
Agricultural Practices in Oil Palm Plantations and Their Impact on 
Hydrological Changes, Nutrient Fluxes and Water Quality in 
Indonesia: A Review. Advances in Agronomy, 116, 71. 



© C
OPYRIG

HT U
PM

 

76 
  

Corley, R.H. & Tinker, P.B. 2016. The Oil Palm (Fifth ed.). West Sussex: 
Blackwell Science Ltd. 

Croonquist, M.J. & Brooks, R.P. 1991. Use of avian and mammalian guilds 
as indicators of cumulative impacts in riparian-wetland areas. 
Environmental Management, 15(5), 701-714. 

Crowder, D.W. & Jabbour, R. 2013. Relationships between biodiversity and 
biological control in agroecosystems : Current status and future 
challenges. Biological Control, 75, 8-17. 

Dahlan, I., Yamada, Y. & Mahyuddin, M.D. 1993. Botanical composition and 
models of metabolizable energy availability from undergrowth in oil 
palm plantations for ruminant production. Agroforestry Systems, 24(3), 
233-246. 

Danielsen, F. & Heegaard, M. 1995 Impact of logging and plantation 
development on species diversity: a case study from Sumatra. In 
Management of tropical forests: towards an integrated perspective (ed. 
O. Sandbukt). Oslo, Norway: University of Oslo-Centre for 
Development and the Environment. 

Darus, A. & Basri, M.W. 2000. Intensive IPM for management of oil palm 
pests. Oil Palm Bull, 41, 1-14. 

Davis, A.M., Thorburn, P.J., Lewis, S.E., Bainbridge, Z.T., Attard, S.J., Milla, 
R. & Brodie, J.E. 2013. Environmental impacts of irrigated sugarcane 
production: Herbicide run-off dynamics from farms and associated 
drainage systems. Agriculture, Ecosystems & Environment, 180, 
123-135. 

Davis, A. L. V. & Philips, T. K. 2005 Effect of deforestation on a southwest 
Ghana dung beetle assemblage (Coleoptera: Scarabaeidae) at the 
periphery of Ankasa conservation area. Environ. Entomol. 34, 1081–
1088. 

Devendra, C. 2004. Integrated tree crops–ruminants systems: Potential 
importance of the oil palm. Outlook on AGRICULTURE, 33(3), 157-
166. 

Devendra, C. 2007. Perspectives on animal production systems in Asia. 
Livestock Science, 106, 1-18. 

Devendra, C. 2011. Integrated tree crops-ruminants systems in South East 
Asia: Advances in productivity enhancement and environmental 
sustainability. Asian-Australasian Journal of Animal Sciences, 24(5), 
587-602. 

Devendra, C. & Thomas, D. 2002. Crop-animal interactions in mixed farming 
systems in Asia. Agricultural System, 27-40. 

Diamond, J.M., Call, C.A. & Devoe, N. 2010. Effects of targeted cattle 
grazing on fire behavior of cheatgrass-dominated rangeland in the 



© C
OPYRIG

HT U
PM

 

77 
  

northern Great Basin, USA. International Journal of Wildland Fire, 
18(8), 944-950. 

Didem, A. & C. Can, B. 2014. Effects of landscape, land use and vegetation 
on bird community composition and diversity in Inner Anatolian 
Steppes. Agriculture, Ecosystems and Environment, 182, 37-46. 

Diefenbach, D.R., Brauning, D.W. & Mattice, J.A. 2003. Variability in 
grassland bird counts related to observer differences and species 
detection rates. The Auk, 120(4), 1168-1179. 

Dislich, C., Keyel, A.C., Salecker, J., Kisel, Y., Meyer, K.M., Auliya, M., 
Barnes, A.D., Corre, M.D., Darras, K., Faust, H. & Hess, B. 2016. A 
review of the ecosystem functions in oil palm plantations, using forests 
as a reference system. Biological Reviews, 92(3), 1539-1569. 

Dittmar, E.M., Cimprich, D.A., Sperry, J.H., Weatherhead, P.J. 2014. Habitat 
selection by juvenile black‐capped vireos following independence from 
parental care. The Journal of Wildlife Management, 78, 1005-1011. 

Donald, P.F. 2004. Biodiversity impacts of some agricultural commodity 
production systems. Conservation biology, 18(1), 17-38. 

Dormann, C.F., Elith, J., Bacher, S., Buchmann, C., Carl, G., Carré, G., 
Marquéz, J.R.G., Gruber, B., Lafourcade, B., Leitão, P.J. & 
Münkemüller, T. 2013. Collinearity: a review of methods to deal with it 
and a simulation study evaluating their 
performance. Ecography, 36(1), 27-46. 

Dormann, C.F., McPherson, J.M., Araújo, M.B, Bivand, R., Bolliger, J., Carl, 
G., Davies, R.G., Hirzel, A., Jetz, W., Kissling, W.D. & Kühn, I. 2007. 
Methods to account for spatial autocorrelation in the analysis of 
species distributional data: a review. Ecography, 30, 609-628. 

Dudley, N., Baldock, D., Nasi, R. & Stolton, S. 2005. Measuring biodiversity 
and sustainable management in forests and agriculture landscapes. 
Philosophical Transactions of the Royal Society of London B: 
Biological Sciences, 360(1454), 457-470. 

Eaton, D.P., Santos, S.A., Santos, M.D.C.A., Lima, J.V.B. & Keuroghlian, A. 
2011. Rotational grazing of native pasturelands in the Pantanal: an 
effective conservation tool. Tropical Conservation Science, 4, 39-52.  

Edwards, D.P., Hodgson, J.A., Hamer, K.C., Mitchell, S.L., Ahmad, A.H., 
Cornell, S.J. & Wilcove, D.S. 2010. Wildlife‐friendly oil palm 
plantations fail to protect biodiversity effectively. Conservation Letters, 
3(4), 236-242. 

Efeca. 2016. Comparison of the ISPO, MSPO and RSPO Standards. 



© C
OPYRIG

HT U
PM

 

78 
  

Egan, J.F., Bohnenblust, E., Goslee, S., Mortensen, D. & Tooker, J. 2014. 
Herbicide drift can affect plant and arthropod communities. Agriculture, 
Ecosystems & Environment, 185, 77-87. 

El-Kateb, H., Zhang, H., Zhang, P. & Mosandl, R. 2013. Soil erosion and 
surface runoff on different vegetation covers and slope gradients: a 
field experiment in Southern Shaanxi Province, China. Catena, 105, 1-
10. 

Evans, D.M., Redpath, S.M., Evans, S.A., Elston, D.A. & Dennis, P. 2005. 
Livestock grazing affects the egg size of an insectivorous passerine. 
Biol. Lett., 1(3), 322-325. 

Evans, D.M., Redpath, S.M., Evans, S.A., Elston, D.A., Gardner, C.J., 
Dennis, P. & Pakeman, R.J. 2006. Low intensity, mixed livestock 
grazing improves the breeding abundance of a common insectivorous 
passerine. Biol. Lett., 2, 636-638. 

Food & Agriculture Organization-FAO. 2017. Integrated Crop-Livestock 
Systems. Retrieved March 7, 2017, from Food and Agriculture 
Organization of the United Nations: 
http://www.fao.org/agriculture/crops/thematic-sitemap/theme/spi/scpi-
home/managing-ecosystems/integrated-crop-livestock-systems/en/ 

Food & Agriculture Organization-FAO. 2016. FAOSTAT. Retrieved May 9 
2017, from Food and Agriculture Organization of the United Nations: 
http://faostat.fao.org/site/567/DesktopDefault.aspx?PageID=567" \l 
"ancor". 

Faruk, A., Belabut, D., Ahmad, N., Knell, R.J. & Garner, T.W. 2013. Effects of 
oil‐palm plantations on diversity of tropical anurans. Conservation 
biology, 27(3), 615-624. 

Fayle, T.M., Turner, E.C., Snaddon, J.L., Chey, V.K., Chung, A.Y., Eggleton, 
P. & Foster, W.A. 2010. Oil palm expansion into rain forest greatly 
reduces ant biodiversity in canopy, epiphytes and leaf-litter. Basic and 
Applied Ecology, 11(4), 337-345. 

Fitzherbert, E.B., Struebig, M.J., Morel, A., Danielsen, F., Hl, C.A., Donald, 
P.F. & Phalan, B. 2008. How will oil palm expansion affect 
biodiversity? Trends in Ecology and Evolution, 23(10), 538-545. 

Foster, W.A., Snaddon, J.L., Turner, E.C., Fayle, T.M., Cockerill, T.D., 
Ellwood, M.F., Broad, G.R., Chung, A.Y., Eggleton, P., Khen, C.V. & 
Yusah, K.M. 2011. Establishing the evidence base for maintaining 
biodiversity and ecosystem function in the oil palm landscapes of 
South East Asi. Phil. Trans. R. Soc. B, 366(1582), 3277-3291. 

Fredericks, L.J. 2012. Exploring the spatial dimensions of rural development 
models in Malaysia 1957-2007. Institutions and Economies, 4(1) 47-
62. 

http://www.fao.org/agriculture/crops/thematic-sitemap/theme/spi/scpi-home/managing-ecosystems/integrated-crop-livestock-systems/en/
http://www.fao.org/agriculture/crops/thematic-sitemap/theme/spi/scpi-home/managing-ecosystems/integrated-crop-livestock-systems/en/


© C
OPYRIG

HT U
PM

 

79 
  

Freemark, K. & Boutin, C. 1995. Impacts of agricultural herbicide use on 
terrestrial wildlife in temperate landscapes: a review with special 
reference to North America. Agriculture, Ecosystems & Environment, 
52(2-3), 67-91. 

Freudmann, A., Mollik, P., Tschapka, M., & Schulze, C.H. 2015. Impacts of 
oil palm agriculture on phyllostomid bat assemblages. Biodiversity and 
conservation, 24(14), 3583-3599. 

Frost, R., Walker, J., Madsen, C., Holes, R., Lehfeldt, J., Cunningham, J., 
Voth, K., Welling, B., Davis, T.Z., Bradford, D. & Malot, J. 2012. 
Targeted grazing: applying the research to the land. Rangelands, 34, 
2-10. 

Fuhlendorf, S.D., Harrell, W.C., Engle, D.M., Robert G. Hamilton, C.A. & 
Leslie, D.M. 2006. Should Heterogeneity Be The Basis For 
Conservation? Grassland Bird Response To Fire And Grazing. 
Ecological Applications, 16(5), 1706–1716. 

Fuller, R.J. & Gough, S.J. 1999. Changes in sheep numbers in Britain: 
implications for bird populations. Biol. Conserv., 91, 73-89. 

Gabdo, B.H. & Abd-Latif, I. B. 2013. Analysis of the Benefits of Livestock to 
Oil Palm in an Integrated System: Evidence from Selected Districts in 
Johor, Malaysia. Journal of Agricultural Science, 5(12), 47. 

Garcia, R.R., Celaya, R., Garcia, U. & Osoro, K. 2012. Goat grazing, its 
interactions with other herbivores and biodiversity conservation issues. 
Small Ruminant Res., 107, 49-64. 

Geibler, J., Bienge, K., Eichelb, J. & Nordmann, J. 2010. Success factors for 
standards and certification schemes for biofuels:" sustainable palm oil" 
from a small-scale farmer and development perspective. In Building 
sustainable rural futures: the added value of systems approaches in 
times of change and uncertainty. 9th European IFSA Symposium, 
Vienna, Austria, 4-7 July 2010, (1511-1520). Boku-University of 
Natural Resources and Applied Life Sciences. 

Ghazali, A., Asmah, S., Syafiq, M., Yahya, M.S., Aziz, N., Tan, L.P., 
Norhisham, A.R., Puan, C.L., Turner, E.C. & Azhar, B. 2016. Effects 
ofmonoculture and polyculture farming in oil palmsmallholdings on 
terrestrial arthropod diversity. Journal of Asia-Pacific Entomology, 19, 
415 - 421. 

Gill, H.K. & Garg, H. 2014. Pesticides: environmental impacts and 
management strategies. Pesticides-toxic aspects. InTech, 188-230. 

Giller, K.E., Beare, M.H., Lavelle, P., Izac, A.M. & Swift, M.J. 1997. 
Agricultural intensification, soil biodiversity and agroecosystem 
function. Applied soil ecology, 6(1), 3-16. 



© C
OPYRIG

HT U
PM

 

80 
  

Giller, P.S. 1996. The diversity of soil communities, the ‘poor man's tropical 
rainforest’. Biodiversity and Conservation, 5(2), 135-168. 

Gillespie, G.R., Ahmad, E., Elahan, B., Evans, A., Ancrenaz, M., Goossens, 
B. & Scroggie, M.P. 2012. Conservation of amphibians in Borneo: 
relative value of secondary tropical forest and non-forest habitats. 
Biological Conservation, 152, 136-144. 

Glor, R. E., Flecker, A. S., Benard, M. F. & Power, A. G. 2001 Lizard diversity 
and agricultural disturbance in a Caribbean forest landscape. 
Biodiversity Conserv. 10, 711–723 

González‐Tokman, D., Martínez‐Morales, I., Farrera, A., del-Rosario 
Ortiz‐Zayas, M. & Lumaret, J.P. 2016. Effects of an herbicide on 
physiology, morphology and fitness of the dung beetle Euoniticellus 
intermedius (Coleoptera: Scarabaeidae). Environ. Toxicol. Chem., 
9999, 1-7. 

Gray, C.L. & Lewis, O.T. 2014. Do riparian forest fragments provide 
ecosystem services or disservices in surrounding oil palm plantations? 
Basic and Applied Ecology, 15(8), 693-700. 

Gray, C.L., Lewis, O.T., Chung, A.Y. & Fayle, T.M. 2015. Riparian reserves 
within oil palm plantations conserve logged forest leaf litter ant 
communities and maintain associated scavenging rates. Journal of 
applied ecology, 52(1), 31-40. 

Gray, C.L., Simmons, B.I., Fayle, T.M., Mann, D.J. & Slade, E.M. 2016. Are 
riparian forest reserves sources of invertebrate biodiversity spillover 
and associated ecosystem functions in oil palm landscapes? Biological 
Conservation, 194, 176-183.Green, J.M. 2014. Current state of 
herbicides in herbicide‐resistant crops. Pest Manag. Sci., 70, 1351-
1357. 

Hafidzi, M.N. & Saayon, M.K. 2001. Status of rat infestation and recent 
control strategies in oil palm plantation in Peninsular Malaysia. 
Pertanika Journal of Tropical Agricultural Science, 24(2), 109-114. 

Harker, K.N. & O'Donovan, J.T. 2013. Recent weed control, weed 
management, and integrated weed management. Weed Technology, 
27, 1-11. 

Haselmayer, J. & Quinn, J.S. 2000. A comparison of point counts and sound 
recording as bird survey methods in Amazonian southeast Peru. The 
Condor, 102(4), 887-893. 

Hashim, N.R., Akmal, W.F., Jusoh, W. & Nasir, M.N. 2010. Ant diversity in a 
Peninsular Malaysian mangrove forest and oil palm plantation. Asian 
Myrmecology, 3, 5-8. 

Hassall, M., Jones, D. T., Taiti, S., Latipi, Z., Sutton, S. L. & Mohammed, M. 
2006 Biodiversity and abundance of terrestrial isopods along a 



© C
OPYRIG

HT U
PM

 

81 
  

gradient of disturbance in Sabah, East Malaysia. Eur. J. Soil Biol. 42, 
S197–S207. 

 

Hawa, A., Azhar, B., Top, M.M. & Zubaid, A. 2016. Depauperate Avifauna in 
Tropical Peat Swamp Forests Following Logging and Conversion to 
Oil Palm Agriculture: Evidence from Mist-netting Data. Wetlands, 
36(5), 899-908. 

Hayes, G.F. & Holl, K.D. 2003. Cattle grazing impacts on annual forbs and 
vegetation composition of mesic grasslands in 
California. Conservation Biology, 17, 1694-1702.  

Heap, I. 2014. Global perspective of herbicide‐resistant weeds. Pest Manag. 
Sci., 70, 1306-1315. 

Hensen, S.B., Padfield, R., Syayuti, K., Evers, S., Zakariah, Z. & Mastura, S. 
2015. Trends in global palm oil sustainability research. Journal of 
cleaner Production, 100, 140-149. 

Hidayat, N.K., Glasbergen, P. & Offermans, A. 2015. Sustainability 
certification and palm oil smallholders’ livelihood: A comparison 
between scheme smallholders and independent smallholders in 
Indonesia. International Food and Agribusiness Management Review, 
18(3), 25-48. 

Hole, D.G., Perkins, A.J., Wilson, J.D., Alexander, I.H., Grice, P.V. & Evans, 
A.D. 2005. Does organic farming benefit biodiversity? Biological 
conservation, 122(1), 113-130. 

Huang, J., Wang, J., Zhao, X., Wu, P., Qi, Z. & Li, H. 2014. Effects of 
permanent ground cover on soil moisture in jujube orchards under 
sloping ground: A simulation study. Agricultural Water 
Management, 138, 68-77. 

Husté, A. & Boulinier, T. 2011. Determinants of bird community composition 
on patches in the suburbs of Paris, France. Biological Conservation, 
144, 243–252. 

Ibrahim, M., Guerra, L., Casasola, F. & Neely, C. 2010. Importance of 
silvopastoral systems for mitigation of climate change and harnessing 
of environmental benefits. Grassland Carbon Sequestration: 
Management, Policy and Economics, 11, 189. 

Ismail, A. 2016. Kos Pembangunan Dan Penjagaan Ladang Sawit. Ceramah 
Insentif Integrasi Ternakan dengan Sawit, UKM Bangi 

Ismail, A., Simeh, M.A. & Noor, M.M. 2003. The production cost of oil palm 
fresh fruit bunches: the case of independent smallholders in Johor. Oil 
Palm Industry Economic Journal, 3(1), 1-7. 



© C
OPYRIG

HT U
PM

 

82 
  

Ismail, D. & Wahab, K.H.A. 2014. Sustainability of cattle-crop plantations 
integrated production systems in Malaysia. International Journal of 
Development and Sustainability, 3(2), 252-260. 

Ismail, S., Tohiran, K.A. & Omar, R.Z. 2007. Integration of Yellow Cattle 
under Oil Palm. Seri Kembangan: Academy of Sciences Malaysia. 

Isselstein, J, Griffith, B.A., Pradel, P. & Venerus, S. 2007. Effects of livestock 
breed and grazing intensity on biodiversity and production in grazing 
systems. 1. Nutritive value of herbage and livestock performance. 
Grass Forage Sci., 62, 145-158. 

Ivancic, H. & Koh, L.P. 2016. Evolution of sustainable palm oil policy in 
Southeast Asia. Cogent Environmental Science, 2(1), 1195032. 

Jambari, A., Azhar, B., Jamian, S., Ibrahim, N. L., Hussin, A., Chong, L. P., . . 
. Zakaria, M. 2012. Avian biodiversity and conservation in Malaysian 
oil palm production areas. Journal of Oil Palm Research, 24, 1277-
1286. 

Jeliazkov, A., Mimet, A., Chargé, R., Jiguet, F., Devictor, V. & Chiron, F. 
2016. Impacts of agricultural intensification on bird communities: new 
insights from a multi-level and multi-facet approach of 
biodiversity. Agriculture, Ecosystems & Environment, 216, 9-22. 

Johari, A., Nyakuma, B.B., Nor, S.H.M., Mat, R., Hashim, H., Ahmad, A., 
Zakaria, Z.Y. & Abdullah, T.A.T. 2015. The challenges and prospects 
of palm oil based biodiesel in Malaysia. Energy, 81, 255-261. 

Jones, A.L. & Longland, W.S. 1999. Effects of cattle grazing on salt desert 
rodent communities. Am. Midl. Nat., 141, 1-11. 

Kaur-Gill, H. & Garg, H. 2014. INTECH. Retrieved January 4, 2017, from 
www.intechopen.com/books/pesticides-toxic-aspects/pesticides-
environment-impacts-and-management strategies 

Kissling, W.D., Sekercioglu, C.H. & Jetz, W. 2011. Bird dietary guild richness 
across latitudes, environments and biogeographic regions. Global 
Ecology and Biogeography, 21(3), 799-808. 

Koh, L.P. 2008. Can oil palm plantations be made more hospitable for forest 
butterflies and birds? Journal of Applied Ecology, 45(4), 1002-1009. 

Koh, L.P., & Wilcove, D.S. 2008. Is oil palm agriculture really destroying 
tropical biodiversity? Blackwell Publishing, 1(2), 1-5. 

Kohyani, P.T., Bossuyt, B., Bonte, D. & Hoffmann, M. 2008. Grazing as a 
management tool in dune grasslands: evidence of soil and scale 
dependence of the effect of large herbivores on plant 
diversity. Biological Conservation, 141, 1687-1694. 

Köhler, M., Hiller, G. & Tischew, S. 2016. Year-round horse grazing supports 
typical vascular plant species, orchids and rare bird communities in a 



© C
OPYRIG

HT U
PM

 

83 
  

dry calcareous grassland. Agriculture, Ecosystems and Environment, 
234, 48-57. 

Krebs, J.R., Wilson, J.D., Bradbury, R.B. & Siriwardena, G.M. 1999. The 
second silent spring? Nature, 400(6745), 611. 

 

Kumaran, S. 2017. 100 years of oil palm in Malaysia: current status and 
what's next for Malaysian palm oil sustainability. Kuala Lumpur: 
Malaysian Palm Oil Certification Council. 

Kurz, D.J., Turner, E.C., Aryawan, A.A., Barkley, H.C., Caliman, J. , Konopik, 
O. & Foster, W.A. 2016. Replanting reduces frog diversity in oil palm. 
Biotropica, 48(4), 483-490. 

Lam, M.K., Tan, K.T., Lee, K.T. & Mohamed, A.R. 2009. Malaysian palm oil: 
Surviving the food versus fuel dispute for a sustainable future. 
Renewable and sustainable Energy Reviews, 13(6), 1456-1464. 

Latif, J., & Mamat, M.N. 2002. A financial study of cattle integration in oil 
palm plantations. Oil Palm Industry Economic Journal, 2(1), 34-44. 

Launchbaugh, K., Walker, J. & Daines, R.L. 2006. Targeted grazing: A 
natural approach to vegetation management and landscape 
enhancement. Englewood, CO, USA: American Sheep Industry 
Association. 

Lee, C.H. 1997. Barn owl for field rat control in cocoa. Journal of Tropical 
Agriculture and Food Science, 25, 43-54. 

Lees, A.C., Moura, N.G., de-Almeida, A.S. & Vieira, I.C. 2015. Poor 
prospects for avian biodiversity in Amazonian oil palm. PloS one, 
10(6), e0122432. 

Lemaire, G., Franzluebbers, A., de-Faccio Carvalho, P.C. & Dedieu, B. 2014. 
Integrated crop–livestock systems: Strategies to achieve synergy 
between agricultural production and environmental qualit. Agriculture, 
Ecosystems & Environment, 190, 4-8. 

Lerner, A.M., Zuluaga, A.F., Chará, J., Etter, A. & Searchinger, T. 2017. 
Sustainable Cattle Ranching in Practice: Moving from Theory to 
Planning in Colombia’s Livestock Sector. Environmental Management, 
1-9. 

Lim, K.H., Lim, S.S., Parish, F. & Suharto, R. 2012. RSPO manual on best 
management practices (BMPs) for existing oil palm cultivation on peat. 
RSPO, Kuala Lumpur. 

Liu, Z., Notaro, M. & Gallimore, R. 2010. Indirect vegetation–soil moisture 
feedback with application to Holocene North Africa climate. Global 
Change Biology, 16(6), 1733-1743. 



© C
OPYRIG

HT U
PM

 

84 
  

Lucey, J.M. & Hill, J.K. 2012. Spillover of insects from rain forest into 
adjacent oil palm plantations. Biotropica, 44(3), 368-377. 

Luskin, M.S. & Potts, M.D. 2011. Microclimate and habitat heterogeneity 
through the oil palm lifecycle. Basic and Applied Ecology, 12(6), 540-
551. 

Machovina, B., Feeley, K.J. & Ripple, W.J. 2015. Biodiversity conservation: 
The key is reducing meat consumption. Science of the Total 
Environment journal, 419-431. 

Macon, D. 2014. The art and science of targeted grazing—a producer's 
perspective. Rangeland Ecology & Management, 36(5), 31-35. 

Mahlobo, B.T. 2016. Multi–criteria livestock assessment for sustainability of 
smallholder farms in Kwa-Zulu Natal. Cape Town: Stellenbosch 
University. 

Manik, Y., Leahy, J. & Halog, A. 2013. Social life cycle assessment of palm 
oil biodiesel: a case study in Jambi Province of Indonesia. The 
International Journal of Life Cycle Assessment, 18(7), 1386-1392. 

Mañosa, S., Mateo, R. & Guitart, R. 2001. A review of the effects of 
agricultural and industrial contamination on the Ebro delta biota and 
wildlife. Environmental Monitoring and Assessment, 71(2), 187-205. 

Marsden, S.J. 1999. Estimation of parrot and hornbill densities using a point 
count distance sampling method. Ibis, 141(3), 327-390. 

Marty, J.T. 2004. Effects of cattle grazing on diversity in ephemeral wetlands. 
Conserv. Biol., 19, 1626-1632. 

Martin, T.G. &  McIntyre, S. 2007. Impacts of livestock grazing and tree 
clearing on birds of woodland and riparian habitats. Conserv. Biol., 21, 
504-514. 

Martin, T.G. & Possingham, H.P. 2005. Predicting the impact of livestock 
grazing on birds using foraging height data. J. Appl. Ecol., 42, 400-
408. 

Matthews, F., 2006. The ecological self. Routledge. 

Mathews, J., Yong, K.K. & Nurulnahar, B.E. 2007. Preliminary investigation 
on biodiversity and its ecosystem in oil palm plantation. In International 
Palm Oil Congress, 1112-1158. 

Mattsson, B., Cederberg, C. & Blix, L. 2000. Agricultural land use in life cycle 
assessment (LCA): Case studies of three vegetable oil crops. Journal 
of Cleaner Production, 8(4), 283-292. 

Matzrafi, M., Gadri, Y., Frenkel, E., Rubin, B. & Peleg, Z. 2014. Evolution of 
herbicide resistance mechanisms in grass weeds. Plant Science, 229, 
43-52. 



© C
OPYRIG

HT U
PM

 

85 
  

Maya‐Elizarrarás, E. & Schondube, J.E. 2015. Birds, cattle, and bracken 
ferns: bird community responses to a neotropical landscape shaped 
by cattle grazing  activities. Biotropica, 47(2), 236-245. 

McCarthy, J. & Zen, Z. 2010. Regulating the Oil Palm Boom: Assessing the 
Effectiveness of Environmental Governance Approaches to 
Agro‐industrial Pollution in Indonesia. Law & Policy, 32(1), 153-179. 

McLaughlin, A. & Mineau, P. 1995. The impact of agricultural practices on 
biodiversity. Agric. Ecosyst. Environ., 55, 201-212. 

MdSaid, M.F. & Man, N. 2014. Evaluation of target area concentration (TAC) 
programme in Malaysia’s integrated cattle and oil palm farming. J. 
Food Prod. Market., 20, 151-163. 

Meijaard, E. & Sheil, D. 2013. Oil-palm plantations in the context of 
biodiversity conservation. In Encyclopedia of biodiversity. Elsevier 
Science Publishers, Netherlands. 

Mohamad, R.B., Wibawa, W., Mohayidin, M.G., Puteh, A.B., Juraimi, A.S., 
Awang, Y. & Lassim, M.B. 2010. Management of mixed weeds in 
young oil-palm plantation with selected broad-spectrum herbicides. 
Pertanika Journal of Tropical Agricultural Science, 33(2), 193-203. 

Malaysian Oil Palm Board-MPOB. 2016. MPOB Pocketbook Jan - June 
2016. Malaysia: Economics & Industry Development Division, 
Malaysia Palm Oil Board. 

Malaysian Oil Palm Board-MPOB. 2017. Review of the Malaysia Oil Palm 
Industry 2016. Selangor: Economics and Industry Development 
Division MPOB. 

Margni, M., Rossier, D., Crettaz, P. & Jolliet, O. 2002. Life cycle impact 
assessment of pesticides on human health and 
ecosystems. Agriculture, ecosystems & environment, 93(1-3), 379-
392. 

McLaughlin, A. & Mineau, P. 1995. The impact of agricultural practices on 
biodiversity. Agriculture, Ecosystems & Environment, 55(3), 201-212. 

Mukherjee, I. & Sovacool, B.K. 2014. Palm oil-based biofuels and 
sustainability in southeast Asia: A review of Indonesia, Malaysia, and 
Thailand. Renewable and Sustainable Energy Reviews, 37, 1-12. 

Naim, M. & Mohd-Noor, H. 2012. The ranging behaviour of Tyto alba in oil 
palm under baiting with anticoagulant rodenticides, warfarin and 
brodifacoum and a biorodenticide Sarcocystis singaporensis. 
Pertanika Journal of Tropical Agricultural Science, 35(2), 209-221. 

Najera, A. & Simonetti, J.A. 2010. Can oil palm plantations become bird 
friendly? Agroforestry systems, 80(2), 203-209. 



© C
OPYRIG

HT U
PM

 

86 
  

Negro, M., Rolando, A. & Palestrini, C. 2011. The impact of overgrazing on 
dung beetle diversity in the Italian Maritime Alps. Environmental 
Entomology, 40, 1081-1092. 

Ng, W.P., Lam, H.L., Ng, F.Y., Kamal, M. & Lim, J.H. 2012. Waste-to-wealth: 
green potential from palm biomass in Malaysia. Journal of Cleaner 
Production, 34, 57-65. 

Nichols, J.D., Hines, J. E., Sauer, J.R., Fallon, F.W., Fallon, J.E. & Heglund, 
P.J. 2000. A double-observer approach for estimating detection 
probability and abundance from point counts. The Auk, 1Current state 
of herbicides in herbicide-resistant crops.17(2), 393-408. 

Nkongho, R.N., Feintrenie, L. & Levang, P. 2014. Strengths and weaknesses 
of the smallholder oil palm sector in Cameroon. OCL, 21(2), D208. 

Noor, M.M. 2003. Zero burning techniques in oil palm cultivation: an 
economic perspective. Oil Palm Ind Econ J, 3, 16-24. 

Nor, S.M. 2007. Keynote Address: Potential of Silvopastoral Systems. Seri 
Kembangan: Academy of Sciences Malaysia. 

Obidzinski, K., Andriani, R., Komarudin, H. & Andrianto, A. (2012). 
Environmental and social impacts of oil palm plantations and their 
implications for biofuel production in Indonesia. Ecology and 
Society, 17(1). 

O'Connor, R. J., and Shrubb, M. (1986). Farming and Birds. Cambridge 
University Press, Cambridge. 

Oosterveer, P. 2015. Promoting sustainable palm oil: viewed from a global 
networks and flows perspective. Journal of Cleaner Production, 107, 
146-153. 

Otieno, N.E., Dai, X., Barba, D.D., Bahman, A., Smedbol, E., Rajeb, M. & 
Jaton, L. 2016. Palm oil production in Malaysia: An analytical systems 
model for balancing economic prosperity, forest conservation and 
social welfare. Agricultural Sciences, 7(02), 55-69. 

Ouellet, M., Bonin, J., Rodrigue, J., DesGranges, J.L. & Lair, S. 1997. 
Hindlimb deformities (ectromelia, ectrodactyly) in free-living anurans 
from agricultural habitats. Journal of wildlife diseases, 33(1), 95-104. 

Owens, I.P. & Bennett, P.M. 2000. Ecological basis of extinction risk in birds: 
Habitat loss versus human persecution and introduced predators. 
Proceedings of the National Academy of Sciences, 97(22), 12144-
12148. 

Pacheco, P. 2012. Soybean and oil palm expansion in South America: a 
review of main trends and implications. (No. CIFOR Working Paper 
no. 90). Center for International Forestry Research (CIFOR), Bogor, 
Indonesia. 



© C
OPYRIG

HT U
PM

 

87 
  

Padoa-Schioppa, E., Baietto, M., Massa, R. & Bottoni, L. 2006. Bird 
communities as bioindicators: The focal species concept in agricultural 
landscapes. Ecological indicators, 6(1), 83-93. 

Page, B. & Lord, S. 2006. The oil palm industry's approach to the use of 
pesticides in Papua New Guinea. Planter, 82, 13-21. 

Parsons, K.C., Mineau, P. & Renfrew, R.B. 2010. Effects of pesticide use in 
rice fields on birds. Waterbirds, 33, 193-218. 

Pyke, C.R. & Marty, J. 2005. Cattle grazing mediates climate change impacts 
on ephemeral wetlands. Conservation Biology, 19(5), 1619-1625. 

Payne, R. 2008. A guide to regression, nonlinear and generalized linear 
models in GenStat (15 Edition). VSN International, Hertfordshire, UK. 

Payne, W.J.A. 1985. A review of the possibilities for integrating cattle and 
tree crop production systems in the tropics. Forest Ecol. Manag., 2, 1-
36.  

Peh, K.S.H., Sodhi, N.S., De Jong, J., Sekercioglu, C.H., Yap, C.A.M. & Lim, 
S.L.H. 2006. Conservation value of degraded habitats for forest birds 
in southern Peninsular Malaysia. Diversity and Distributions, 12(5), 
572-581. 

PEMANDU. 2017. ETP Annual Report 2014. Retrieved from Performance 
Management and Delivery Unit: https://www.pemandu.gov.my 

Pereira, J.L., Antunes, S.C., Castro, B.B., Marques, C.R., Gonçalves, A.M., 
Gonçalves, F. & Pereira, R. 2009. Toxicity evaluation of three 
pesticides on non-target aquatic and soil organisms: commercial 
formulation versus active ingredient. Ecotoxicology, 18, 455-463. 

Pimentel, D. & Edwards, C.A. 1982. Pesticides and 
ecosystems. BioScience, 32(7), 595-600. 

Pittarello, M., Probo, M., Lonati, M., Bailey, D. W. & Lombardi, G. 2016. 
Effects of traditional salt placement and strategically placed mineral 
mix supplements on cattle distribution in the Western Italian 
Alps. Grass and Forage Science, 71(4), 529-539. 

Power, E.F., Kelly, D.L. & Stout, J.C. 2013. The impacts of traditional and 
novel herbicide application methods on target plants, non‐target plants 
and production in intensive grasslands. Weed Research, 53, 131-139. 

Prince´, K., Lorrillie`re, R., Barbet-Massin, M. & Jiguet, F. 2013. Predicting 
the fate of French bird communities under agriculture and climate 
change scenarios. Environmental Science & Policy, 33, 120-132. 

Puan, C.L., Goldizen, A.W., Zakaria, M. & Baxter, G.S. 2011. Understanding 
of relationships between ground cover and rat abundances: An 
integrative approach for management of the oil palm agroecosystem. 
Crop protection, 30(10), 1263-1268. 

https://www.pemandu.gov.my/


© C
OPYRIG

HT U
PM

 

88 
  

Purwantari, N.D., Tiesnamurti, B. & Adinata, Y. 2015. Availability of Forage 
Under Oil Palm Plantation for Cattle Grazing. WARTAZOA. Indonesian 
Bulletin of Animal and Veterinary Sciences, 25(1), 47-54. 

Rahmann, G., Paulsen, H., Hotker, H., Jeromin, K., Schrader, S., Haneklaus, 
S. & Schnug, E. 2006.  Contribution of organic farming to conserving 
and improving biodiversity in Germany – the example avi-fauna. Asp. 
Appl. Biol., 79, 187-190. 

Ranganathan, J., Daniels, R.J., Chandran, M.D., Ehrlich, P.R. & Daily, G.C. 
2008. Sustaining biodiversity in ancient tropical contryside. 
Proceedings of the National Academy of Sciences, 105(46), 17852-
17854. 

Relyea, R.A. 2005. The impact of insecticides and herbicides on the 
biodiversity and productivity of aquatic communities. Ecological 
applications, 15(2), 618-627. 

Relyea, R.A. 2012. New effects of Roundup on amphibians: Predators 
reduce herbicide mortality; herbicides induce antipredator 
morphology. Ecological Applications, 22, 634-647.  

Rey-Benayas, J.M., Galvan, I. & Carrascal, L.M. 2010. Differential effects of 
vegetation restoration in Mediterranean abondoned cropland by 
secondary succession and pine plantations on bird assemblages. 
Forest Ecology and Management, 206(1), 87-95. 

Rinella, M.J. & Hileman, B.J. 2009. Efficacy of prescribed grazing depends 
on timing intensity and frequency. J. Appl. Ecol., 46, 796-803. 

Rival, A., Montet, D. & Pioch, D. 2016. Certification, labelling and traceability 
of palm oil: can we build confidence from trustworthy standards? OCL, 
23(6), D609. 

Robbins, C.S., Bystrak, D. & Geissler, P.H. 1986. The breeding bird survey: 
its first fifteen years, 1965-1979. Washington: United State 
Department of The Interior Fish and Wildlife Service. 

Robson, C. 2008. Birds of South-east Asia. London: New Holland. 
Roche, L.M., Latimer, A.M., Eastburn, D.J. & Tate, K.W. 2012. Cattle grazing 

and conservation of a meadow-dependent amphibian species in the 
Sierra Nevada. PLoS One, 7, e35734. 10.1371/journal.pone.0035734 

Rosenstock, S.S., Anderson, D.R., Giesen, K.M., Leukering, T. & Carter, 
M.F. 2002. Landbird counting techniques: current practices and an 
alternative. The Auk, 119(1), 46-53. 

Room, P.M. 1975. Diversity and organization of the ground foraging ant 
faunas of forest, grassland and tree crops in Papua New Guinea. 
Australian Journal of Zoology, 23(1), 71-89. 

https://doi.org/10.1371/journal.pone.0035734


© C
OPYRIG

HT U
PM

 

89 
  

Roundtable on Sustainable Palm Oil-RSPO. 2005. Principles and Criteria for 
Sustainable Palm Oil Production. 

Roundtable on Sustainable Palm Oil-RSPO. 2017. Retrieved September 20 
2017 from http://www.rspo.org/key-documents/certification/rspo-
principles-and-criteria. 

Rutherford, M., Flood, J. & Sastroutomo, S. 2011. Roundtable for sustainable 
palm oil (RSPO): Research project on integrated weed managment 
strategies for oil palm. Final Report. Retrieved January 4, 2017, from 
www.rspo.org/key-documentd/supplementary-materials 

Ruysschaert, D., Darsoyo, A., Zen, R., Gea, G. & Singleton, I. 2011. 
Developing palm-oil production on degraded land. Medan: PanEco, 
YEL and World Agroforestry Centre. 

Sahat, S., Yusop, Z., Askari, M. & Ziegler, A.D., Estimation of Soil Erosion 
Rates in Oil Palm Plantation with Different Land Cover, Soft Soil 
Engineering International Conference 2015(SEIC2015), IOP 
Conf.Series: Materials Science and Engineering 136. 

Sail, R.M. & Muhamad, M. 1994. Factors Associated with Non-adoption of 
Technology by Rubber Smallholders. Pertanika Journal of Social 
Sciences & Humanities, 2(1), 29-41. 

Salman, J.M. & Hameed, B.H. 2010. Effect of preparation conditions of oil 
palm fronds activated carbon on adsorption of bentazon from aqueous 
solutions. J. Hazard. Mater., 175, 133-137.  

Samedani, B., Juraimi, A., Rafii, M., Awadz, S. S., Anwar, M. & Anuar, A. 
2015. Effect of cover crops on weed suppression in oil palm 
plantation. International Journal of Agriculture & Biology, 17(2), 251-
260.  

Samedani, B., Juraimi, A.S., Abdullah, S.A.S., Rafii, M.Y., Rahim, A.A. & 
Anwar, M. P. 2014. Effect of cover crops on weed community and oil 
palm yield. Int. J. Agric. Biol, 16, 23-31. 

Sánchez-Moreno, S., Castro, J., Alonso-Prados, E., Alonso-Prados, J.L., 
García-Baudín, J.M., Talavera, M. & Durán-Zuazo, V.H. 2015. Tillage 
and herbicide decrease soil biodiversity in olive orchards. Agronomy 
for Sustainable Development, 35(2), 691-700. 

Sandercock, B.K., Alfaro-Barrios, M., Casey, A.E., Johnson, T.N., Mong, 
T.W., Odom, K.J., Strum, K.M. & Winder, V.L. 2015. Effects of grazing 
and prescribed fire on resource selection and nest survival of upland 
sandpipers in an experimental landscape. Landscape Ecol., 30, 325-
337.  

Saswattecha, K., Kroeze, C., Jawjit, W. & Hein, L. 2015. Assessing the 
environmental impact of palm oil produced in Thailand. Journal of 
Cleaner Production, 100, 150-169. 

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwj31POm-rDYAhWMHJQKHfnaCIUQFggoMAA&url=https%3A%2F%2Frspo.org%2Fabout&usg=AOvVaw0bODOUw1o08wjF5hzWKeXm
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwj31POm-rDYAhWMHJQKHfnaCIUQFggoMAA&url=https%3A%2F%2Frspo.org%2Fabout&usg=AOvVaw0bODOUw1o08wjF5hzWKeXm
http://www.rspo.org/key-documentd/supplementary-materials


© C
OPYRIG

HT U
PM

 

90 
  

Savilaakso, S., Garcia, C., Garcia-Ulloa, J., Ghazoul, J., Groom, M., 
Guariguata, M.R., Laumonier, Y., Nasi, R., Petrokofsky, G., Snaddon, 
J. & Zrust, M. 2014. Systematic review of effects on biodiversity from 
oil palm production. Environmental Evidence, 3(1), 4. 

Sayer, J., Ghazoul, J., Nelson, P. & Boedhihartono, A.K. 2012. Oil palm 
expansion transforms tropical landscapes and livelihoods. Global 
Food Security, 1, 114-119. 

Schiesari, L. & Grillitsch, B. 2011. Pesticides meet megadiversity in the 
expansion of biofuel crops. Front Ecol. Environ., 9, 215-221.  

Seng, C.T. & Sahid, I.B., 2010. The status of weed resistance in plantation 
crops of Malaysia. The Planter, 86 (1014), 615-620 

Sekercioglu, C.H., Daily, G.C. & Ehrlich, P.R. 2005. Ecosystem 
consequences of bird declines. Proceedings of the National Academy 
of Sciences, 101(52), 18042–18047. 

Serin, T., Radam, A., Shamsudin, M.N. & Mohamed, Z. 2008. The efficiency 
of beef cattle production: A case study in the target area of 
concentration in Johor, Malaysia. Economic and Technology 
Management Review, 3, 57-74. 

Settimi, L., Masina, A., Andrion, A. & Axelson, O. 2003. Prostate cancer and 
exposure to pesticides in agricultural settings. International Journal of 
Cancer, 104(4), 458-461. 

Shafie, N.J., Sah, S.A., Latip, N.S., Azman, N.M. & Khairuddin, N.L. 2011. 
Diversity pattern of bats at two contrasting habitat types along Kerian 
River, Perak, Malaysia. Tropical Life Sciences Research, 22(2), 13. 

Shankar-Raman, T.R. 2003. Assessment of census techniques for 
interspecific comparisons of tropical rainforest bird densities: a field 
evaluation in the Western Ghats, India. Ibis, 145(1), 9-21. 

Shariff, F.M. & Rahman, A.K.A. 2008. Chemical weed control in the oil palm 
sector with particular reference to smallholders and nursery 
operators. Oil Palm Industry Economic Journal, 8(2), 28-38. 

Sheldon, F.H. & Styring, A.R. 2011. Bird diversity differs between indutrial 
tree plantations on Borneo: Implications for conservation planning. 
The Raffles Bulletin of Zoology, 59, 295-309. 

Singh, M. & Bhagwat, S. 2013. Tropical agricultural production, conservation 
and carbon sequseration conflicts: oil palm expansion in South East 
Asia. In Biofuels-Economy, Environment and Sustainability. Intech. 

Singh, R.D., Sud, R.K. & Pal, P.K. 2014. Integrated weed management in 
plantation crops. In Recent Advances in Weed Management (pp. 255-
280). Springer New York. 



© C
OPYRIG

HT U
PM

 

91 
  

Sivanandam H. 2017. MSPO certification mandatory by 2019. Retrived 
April 16 2018 from 
https://www.thestar.com.my/news/nation/2017/02/25/mspo-
certification-mandatory-by-2019-govt-aims-for-sustainable-oil-palm-
industry/ 

Slade, E.M., Burhanuddin, M.I., Caliman, J.P., Foster, W.A., Naim, M., 
Prawirosukarto, S., Snaddon, J.L., Turner, E.C. & Mann, D.J. 2014. 
Can cattle grazing in mature oil palm increase biodiversity and 
ecosystem service provision? The Planter, 90(1062), 655-665. 

Slingenberg, A., Braat, L., Windt, H.V., Rademaekers, K., Eichler, L. & 
Turner, K. 2009. Study on understanding the causes of biodiversity 
loss and the policy assessment framework. Netherlands: ECORYS. 

Snelder, D.J., Masipiqueña, M.D. & De-Snoo, G.R. 2008. Risk assessment of 
pesticide usage by smallholder farmers in the Cagayan Valley 
(Philippines). Crop protection, 27(3), 747-762. 

Stoleson, S.H., Ristau, T.E., deCalesta, D.S. & Horsley, S.B. 2011. Ten-year 
response of bird communities to an operational herbicide-shelterwood 
treatment in a northern hardwood forest. Forest Ecology and 
Management, 262(7), 1205-1214. 

Struebig, M. J., Kingston, T., Zubaid, A., Mohd-Adnan, A. & Rossiter, S. J. 
2008 Conservation value of forest fragments to Palaeotropical bats. 
Biol. Conserv. 141, 2112–2126. 

 

Sulai, P., Nurhidayu, S., Aziz, N., Zakaria, M., Barclay, H. & Azhar, B. 2015. 
Effects of water quality in oil palm production landscapes on tropical 
waterbirds in Peninsular Malaysia. Ecological Research, 30(5), 941-
949. 

Sutherland, W.J. 2006. Ecological Census Techniques. New York: 
Cambridge University Press. 

Sutyarso, & Kanedi, M. 2014. Impacts of herbicide exposure on seminal 
parameters among oil palm plantation workers in Lampung Province, 
Indonesia. American Journal of Biomedical Research, 2(4), 83-87. 

Suzanti, F., Kuswardani, R.A., Rahayu, S. & Susanto, A. 2016. Contribution 
of epiphytes on the canopy insect population in oil palm plantations in 
North Sumatera. ARPN Journal of Engineering and Applied Sciences, 
11(11), 6982-6998. 

Syafiq, M., Atiqah, A.R.N., Ghazali, A., Asmah, S., Yahya, M.S., Aziz, N., 
Puan, C.L. & Azhar, B. 2016. Responses of tropical fruit bats to 
monoculture and polyculture farming in oil palm smallholdings. Acta 
Oecologica, 74, 11-18. 

https://www.thestar.com.my/authors?q=%22Hemananthani+Sivanandam%22


© C
OPYRIG

HT U
PM

 

92 
  

Tan, K., Lee, K., Mohamed, A. & Bhatia, S. 2009. Palm oil: Addressing 
issues and towards sustainable development. Renewable and 
Sustainable Energy Reviews, 13(2), 420-427. 

Taylor, R.L., Maxwell, B.D. & Boik, R.J. 2006. Indirect effects of herbicides on 
bird food resources and beneficial arthropods. Agriculture, Ecosystems & 
Environment, 116, 157-164.  

Taylor, B. 1977 Ant mosaic on cocoa and other tree crops in western Nigeria. 
Ecol. Entomol. 2, 245–255. 

Teoh, C.H. 2010. Key Sustainability Issues in the Palm Oil Sector. 
Washington: The World Bank Group. 

Thompson, W.L. 2002. Towards reliable bird surveys: accounting for 
individuals present but not detected. The Auk, 119(1), 18-25. 

Tilghman, N.G. 1987. Characteristics of urban woodlands affecting winter 
bird diversity and abundance. Forest Ecology and Management, 21(3-
4), 163-175. 

Tohiran, K.A. 2016. Ruminant Integration. Bangi: Malaysian Palm Oil Board. 
Tohiran, K.A., Omar, R.Z., Khasim, N., Rodi, M.Z., Basri, N.K. & Omar, W. 

2014. Transforming Oil Palm Plantation for Forage and Livestock 
Integration. Oil Palm Bulletin, 69, 1-4. 

Tscharntke, T., Clough, Y., Wanger, T. C., Jackson, L., Motzke, I., Perfecto, 
I. & John-Vandermeer, A.W. 2012. Global food security, biodiversity 
conservation and the future of agricultural intensification. Biological 
Conservation, 151(1), 53-59. 

Turner, E.C., & Foster, W.A. 2009. The impact of forest conversion to oil 
palm on arthropod abundance and biomass in Sabah, Malaysia. 
Journal of tropical ecology, 25(1), 23-30. 

Turner, E.C., Snaddon, J.L., Ewers, R.M., Fayle, T.M. & Foster, W.A. 2011. 
The impact of oil palm expansion on environmental change: putting 
conservation research in context. In Environmental Impact of Biofuels. 
InTech. 

Turner, P.D. & Gillbanks, R.A. 1974. Oil palm cultivation and 
management. Oil palm cultivation and management. 

Tyser, R.W. 1982. Species composition and diversity of bird communities in 
four wetland habitats of the upper Mississippi river floodplain. 
Passenger Pigeon, 44, 16-19. 

Vaira, M., Pereyra, L.C., Akmentins, M.S. & Bielby, J. 2017. Conservation 
status of amphibians of Argentina: An update and evaluation of 
national assessments. Amphibian & Reptile Conservation, 11(1), 36-
44. 



© C
OPYRIG

HT U
PM

 

93 
  

Verheye, W. 2010. Growth and production of oil palm. In W. H. Verheye 
(Ed.), Land use, land cover and soil sciences (pp. 1-24). Oxford,: 
UNESCO_EOLSS Publishers. 

Vickery, J.A., Tallowin, J.R., Feber, R.E., Asteraki, E.J., Atkinson, P.W., 
Fuller, R.J. & Brown, V.K. 2001. The management of lowland neutral 
grasslands in Britain: effects of agricultural practices on birds and their 
food resources.   J. Appl. Ecol., 38, 647-664.  

Wacher, T., (2002) Grazing Patterns In High Altitude Mountains Around St. 
Katherine Town.(A GIS integrated approach). 

Wahab, H.A. 2017. Forages in Oil Palm and Rubber Plantations in Malaysia. 
Retrieved 11 March 2017  from 
FAO:http://www.fao.org/ag/agp/agpc/doc/proceedings/manado/chap4.
htm 

Wahid, M.B., Kamarudin, N., Seman, I.A., Darus, A., Sundram, S., Moslim, 
R. & Ali, S.R. 2003. Handbook of pests and diseases of oil palm. 
Kuala Lumpur, Malaysia: Malaysian Palm Oil Board. 

Wallace, J.M., Wilson, L.M. & Launchbaugh, K.L. 2008. The effect of targeted 
grazing and biological control on yellow starthistle (Centaurea 
solstitialis) in canyon grasslands of Idaho. Rangeland Ecol. Manage., 
61, 314-320.  

Wang, Y., An, X., Shen, W., Chen, L., Jiang, J., Wang, Q. & Cai, L. 2016. 
Individual and combined toxic effects of herbicide atrazine and three 
insecticides on the earthworm, Eisenia fetida. Ecotoxicology, 25, 991-
999. 

Weng, C.K. 2005. Best-developed practices and sustainable development of 
the oil palm industry. Journal of oil palm research, 17(C), 124. 

Wheater, C.P., Bell, J.R. & Cook, P.A. 2011. Practical Field Ecology: A 
Project Guide (First ed.). Oxford: Wiley-Blackwell. 

Wibawa, W., Mohamad, R., Omar, D. & Juraimi, A.S. 2007. Less hazardous 
alternative herbicides to control weeds in immature oil palm. Weed 
Biol. Manag., 7, 242-247. 

Wibawa, W., Mohamad, R., Juraimi, A.S., Omar, Dzolkhifli, Mohayidin, M.G. 
& Begum, M. 2009. Weed control efficacy and short term weed 
dynamic impact of three non-selective herbicides in immature oil palm 
plantation. International Journal of Agriculture and Biology, 11(2), 145-
150. 

Wibawa, W., Mohayidin, M.G., Mohamad, R.B., Juraimi, A.S. & Omar, D. 
2010. Efficacy and cost-effectiveness of three broad-spectrum 
herbicides to control weeds in immature oil palm plantation. Pertanika 
J. Trop. Agric. Sci., 33, 233-241. 



© C
OPYRIG

HT U
PM

 

94 
  

Wilcove, D.S. & Koh, L.P. 2010. Addressing the threats to biodiversity from 
oil-palm agriculture. Biodivers Conserv, 999 - 1007. 

Wilkins, R.J. 2008. Eco-efficient approaches to land management: a case for 
increased integration of crop and animal production systems. Phil. 
Trans. R. Soc. B(363), 517-525. 

Woittiez, L.S., van-Wijk, M.T., Slingerland, M., van-Noordwijk, M. & Giller, 
K.E. 2017. Yield gaps in oil palm: A quantitative review of contributing 
factors. European Journal of Agronomy, 83, 57-77. 

Yaap, B., Struebig, M.J., Paoli, G. & Koh, L.P. 2010. Mitigating the 
biodiversity impacts of oil palm development. CAB Reviews, 5(19), 1-
11. 

Yahya, M.S., Syafiq, M., Ashton‐Butt, A., Ghazali, A., Asmah, S. & Azhar, B. 
2017. Switching from monoculture to polyculture farming benefits birds 
in oil palm production landscapes: Evidence from mist netting data. 
Ecology and evolution, 7(16), 6314-6325.  

Zakaria, M. & Rajpar, M.N. 2010. Bird species composition and feeding 
guilds based on point count and mist netting methods at the Paya 
Indah Wetland Reserve, Peninsular Malaysia. Tropical Life Sciences 
Research, 21(2), 7-26. 

Zamri-Saad, M. & Azhar, K. (2015). Issues of ruminant integration with oil 
palm plantation-review article. Journal of Oil Palm Research, 27(4), 
299-305. 

 
 

 

 

 

 

 

 

 

 

 

 

 


	KamilGS38148-Thesis_coverFinal
	KamilGS38148-Table of contentsFinal
	KamilGS38148-Final



