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Abstract of this thesis presented to the Senate of Universiti Putra Malaysia in 

fulfillment of the requirement for the degree of Master of Science 

AVIAN BIODIVERSITY PARAMETERS IN RICE FIELDS IN 

KUALA SELANGOR, MALAYSIA 

By 

NUR AMIRA MOHD HANAFI 

January 2018 

Chair : Badrul Azhar Md Sharif, PhD 

Faculty : Forestry 

Rice is one of the main staple food for most of Southeast Asian countries and it is 

one of the traditional crops in Malaysia and its neighbouring countries. Not only that, 

rice fields are common agricultural landscape of Southeast Asia that inhabited by 

various species of birds. This is because flooded rice fields provide similar 

environmental conditions to certain natural wetland habitats in terms of flooding 

condition, water depth and landscape features. Declination of wetland areas also one 

of the reasons birds are attracted to rice fields. These birds would provide ecosystem 

services that improve agricultural yields with minimum use of agrochemicals such as 

pesticides.  

Until now, there are quite a number of scientific studies that have investigated the 

status and ecology of birds in the rice fields of Malaysia. Thus, this study is the first 

to quantify avian biodiversity in rice production landscapes during three farming 

stages in Peninsular Malaysia. More specific, it determined bird abundance, species 

richness, and composition in rice field landscapes, and compared these during 

different stages of rice growing. 

 This study was conducted at the rice fields in Kuala Selangor district. A total of 60 

sampling points were randomly established in three locations, from which 3,447 

individual birds of 46 species and 26 families were recorded. Water and land birds 

were counted in rice fields using the point-count method. There was a significant 

difference in bird abundance between the three different stages of rice growing. In 

bird species richness, the results showed significant difference during the various 

stages of rice growing.  
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The growing stage supported greater bird abundance and more diverse species 

composition compared to the pre-harvest and post-harvest stages. Rice-growing 

provides temporary habitats to different bird species in the managed aquatic 

landscape. This implies the presence of abundant food, such as small fish and 

amphibians. In conclusion, the evidence from this study suggests that biodiversity-

friendly agricultural practices should be implemented to improve habitat quality for 

birds in rice production landscapes. Apart from being agricultural landscapes, rice 

fields also can be managed more as an off-reserve strategy in order to protect the 

waterbird diversity. 
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Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia 

sebagai memenuhi keperluan untuk ijazah Master Sains 

BIODIVERSITI BURUNG DI DALAM LANSKAP SAWAH PADI DI KUALA 

SELANGOR, MALAYSIA 

Oleh 

NUR AMIRA MOHD HANAFI 

Januari 2018 

Pengerusi : Badrul Azhar Md Sharif, PhD 

Fakulti : Perhutanan 

Beras adalah salah satu makanan ruji utama bagi kebanyakan negara di Asia 

Tenggara dan ia merupakan salah satu tanaman tradisional di Malaysia dan negara-

negara jiran. Bukan itu sahaja, sawah padi juga merupakan landskap pertanian yang 

biasa di Asia Tenggara yang menampung kepelbagaian spesies burung. Ini kerana, 

keadaan sawah padi yang dibanjiri air dapat menyediakan keadaan tertentu yang 

menyerupai dengan habitat semulajadi tanah lembap seperti keadaan air yang 

bertakung, kedalaman air dan kepelbagaian ciri landskap. Kemerosotan kawasan 

tanah lembap juga merupakan salah satu daripada punca, burung-burung air tertarik 

kepada sawah padi. Burung-burung ini secara tidak langsung membantu 

menyediakan perkhidmatan ekosistem yang dapat meningkatkan hasil pertanian 

dengan penggunaan agrokimia secara minimum. 

Sehingga kini, terdapat beberapa kajian saintifik yang telah menyelidik tentang 

status terkini burung-burung di sawah padi di Malaysia. Oleh yang demikian, kajian 

ini digunakan untuk mengukur biodiversiti burung dalam landskap penanaman padi 

semasa berada di tiga peringkat pertumbuhan padi di Semenanjung Malaysia. Secara 

spesifik lagi, ia adalah untuk menentukan kelimpahan burung, kekayaan spesies, dan 

juga komposisi di dalam landskap sawah padi, dan membuat perbandingan di antara 

ketiga-tiganya semasa kitaran pertumbuhan padi di setiap peringkat pertumbuhan 

yang berlainan. 

Kajian ini telah dijalankan di sawah padi di daerah Kuala Selangor. Sebanyak 60 

titik persampelan telah dipilih secara rawak di tiga lokasi berlainan, di mana 

sebanyak 3,447 individu burung daripada 46 spesies dan 26 keluarga telah 

direkodkan. Burung air dan burung  telah dikira di sawah padi menggunakan kaedah 

bilang titik. Terdapat perbezaan yang signifikan dalam jumlah kelimpahan burung di 
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antara ketiga-tiga peringkat penanaman padi. Manakala dalam kekayaan spesis 

burung , keputusan data menunjukkan perbezaan yang signifikan dalam pelbagai 

peringkat penanaman padi 

Dalam peringkat awal tumbesaran padi, ia dilihat menyokong kelimpahan burung 

yang lebih banyak dan komposisi spesies yang lebih pelbagai berbanding dengan 

peringkat pra-tuai dan lepas tuai. Pertumbuhan padi pada peringkat awal membantu 

menyediakan habitat sementara kepada spesis burung yang berbeza dalam landskap 

akuatik yang terurus. Ini menunjukkan bahawa terdapat kehadiran makanan yang 

banyak, seperti ikan kecil dan amfibia. Sebagai kesimpulannya, bukti daripada kajian 

ini menunjukkan bahawa amalan pertanian mesra-biodiversiti perlu dilaksanakan 

untuk meningkatkan kualiti habitat untuk burung dalam landskap pengeluaran padi. 

Selain daripada menjadi landskap pertanian, sawah padi juga boleh diuruskan 

dengan lebih baik sebagai salah satu strategi rezab-luaran untuk melindungi 

kepelbagaian burung ai
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CHAPTER 1 

INTRODUCTION 

1.1 Background Study 

Over the past century, continuous agricultural expansion has changed most natural 

habitats, including wetlands. The loss and degradation of natural wetlands have 

negatively affected water birds (Ma et al. 2010). However, the creation of artificial 

wetland area is viewed as valuable measure as it can provide new habitat for bird 

communities (Zedler, 2003; Ismail, 2012). Artificial wetlands are those that are 

created or extensively modified by humans; for example, salt ponds, and reservoir 

and rice fields. Moreover, Ramsar Convention (1971) has categorized rice field as a 

type of man-made wetlands and is considered an important habitat in agricultural 

ecosystem (Ramsar Convention Secretariat, 2013). Therefore Czech and Parsons 

(2002), stated that rice fields are among the most important artificial wetland habitats 

for water birds worldwide.  

Rice fields occupy more of the world’s land than any other wetland crop, covering 

over 1.5 million km2 (FAO, 2004). This is because rice is the primary source of 

calories for over half of the world’s human population (Donald, 2004). It is grown 

mostly in humid coastal lowlands and deltas, where the soil holds water well. In the 

Indochinese region, Oryza sativa was domesticated independently for the local 

varieties and widespread to China, India and Indonesia. Rice is produced in many 

ways, ranging from dry fields (50% of all rice production) through seasonally 

flooded fields to deep permanent inundation (Donald, 2004). However, all rice plants 

share common features and go through three main stages of growth that is 

vegetative, reproductive, and ripening before the seed can be harvested (Global Rice 

Science Partnership (GRiSP), 2013). 

Rice plants can be categorized into two group varieties- the short-variation varieties 

which mature in 105-120 days and the long-duration varieties which mature in 150 

days (GRiSP, 2013). The short-duration varieties usually planted in tropical 

environment, spends about 45-60 days in the vegetative phase, 30 days in 

reproductive phase, and another 30 days in the ripening phase. The growth duration 

of the rice plant is 3 - 6 months, depending on the variety and the environment under 

which it is grown. During this time, rice completes two distinct growth phases that is 

vegetative and reproductive. The vegetative phase includes germination, early 

seedling growth, and tillering meanwhile, the reproductive phase is the time before 

and after heading that is panicle exsertion in rice plants (Bambaradeniya and 

Amerasinghe, 2003). Ripening period is the time after the heading is complete. 
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Most classifications of rice environments are based on hydrological characteristics. 

Irrigated lowland rice is grown in bunded fields need to have sufficient water 

available during entire growing season, with controlled shallow water depth between 

5 to 10 cm for one or more crops a year (Bambaradeniya and Amerasinghe, 2003). 

Rain-fed lowland environments which are mainly dependent on the duration of the 

rainfall for at least part of the cropping season to water depths that exceed 100 cm 

for no more than 10 days. In both irrigated and rain-fed lowlands, fields are 

predominantly puddled, and plants are transplanted, direct seeding on wet or dry soil 

is also widely practiced and has largely replaced transplanted irrigated rice in South 

East Asia (Halwart and Gupta, 2004). 

In South East Asia, where agriculture is a major source of livelihood, Malaysia is 

one of the rice producers that contribute to the percentage of world total milled rice 

production. Rice (Oryza sativa) is the third most important crop after oil palm and 

the rubber in regards of economic importance in Malaysia (Mohd Ekhwan et al. 

2013) and is mainly produced in four states in northern Peninsular Malaysia – 

Kedah, Perak, Perlis and Penang. In the 1950′s, 73% of the land in Peninsular 

Malaysia was forested, but more than half of this land has now been lost by 

conversion to agriculture and another quarter has been logged (Rainforest 

Conservation Fund, 2014). According to Ministry of Agriculture (2010), the total 

area of Malaysia’s agricultural traditional landscapes that characterized by rice fields 

are 673 745 ha. Rice cultivation has great impact on birds, as birds can be directly 

influenced by the land use, habitat quality and food supply (McCafee, 2011).  

1.2 Problem Statement 

In Malaysia, there are quite a number of scientific studies of birds in the rice fields 

while in other producing countris the studies of birds in rice fields mostly focused on 

water birds and some on farmland birds (Amano et al. 2008; Fujioka, 2010; Elphick, 

2008). Not only that, along Peninsular Malaysia’s west and east coasts, there is a 

presence of wetland and wide coastal plains that provide migration routes for both 

sides of land mass (Malaysia Birding, 2011). In Peninsular Malaysia, most rice fields 

are found at the downstream zone of major rivers and close to coastal areas (MADA, 

2014). Here, rice is planted mainly in two seasons in a year, with several growing 

stages in one season (Toriman et al. 2013).  

There are three main stages including direct seedlings or transplanting, growing and 

harvesting activities, creating temporary wetlands with inundated water> 10 cm level 

(Nur Munira et al. 2014a). As part for the agricultural intensification to increase food 

production, the pesticides are used intensively to protect the paddy plants from algae, 

weeds, insects and diseases (Ahmed, 2001).  The use of insecticides, herbicides and 

fungicides in the rice fields might cause direct and indirect impacts towards birds 

that associate with rice fields (Parsons, 2010). This can be illustrated briefly by data 

from the Ebro delta that conducted by Martinez-Vilalta (1996) shown massive 

declines of bird numbers coincident with peaks of indiscriminate pesticide use in the 

1970s. 
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Malaysian rice fields are surrounded by many different habitats such as secondary 

forest, shrub land and streams. The connection between these habitats has provided 

various organism including birds, reptiles and fishes with food and shelter (Katoh et 

al. 2009). This in turn attracts different kind of bird species including farmland bird 

and raptors.The most common bird in rice fields are Egrets, Herons, Bitterns and 

Common Myna (Nur Munirah et al. 2014a; Maeda, 2001; Paliwal and Bhandarkar, 

2014; Fujioka, 2010; Acosta et al. 2010). In general, rice fields provide suitable 

habitat for foraging, breeding activities and shelter for various kind of birds 

(Takahashi and Ohkawara, 2007; Wood et al. 2010). 

To date, studies that have correlated water bird with rice field habitats and farming 

management practices was carried out only in certain periods, such as the non-

growing season (Amano, 2008; Elphick, 2004). Several studies in fact have revealed 

that, the abundance of water bird species also varied among each stage of rice 

growing cycle. Recent study by Nam et al. (2015) in the South Korea stated that the 

shorebirds, herons, and waterfowl species that were observed mainly used flooded 

fields before rice transplanting, during rice growing and post-harvest respectively. 

Another example of this, is the study carried out by Nachuha (2009) in which, the 

abundance of individual species (most common ones) have higher abundances 

recorded on ploughed fields (36 individuals) and fields with rice (38 individuals). 

In Malaysia, a considerable amount of literature has been published regarding birds 

in rice fields. As an example, a recent study conducted in northern Peninsular 

Malaysia by Nur Munirah et al. (2014a) recorded 67 bird species in the rice field. 

This shows the number of bird species that use rice fields is relatively high. Another 

factor that influences the bird diversity and abundance in the rice fields is the 

migratory season (Robson, 2005). Migrants usually arrive in Peninsular Malaysia in 

very large numbers from September to March every year (Jeyarajasingam and 

Pearson, 2012). Hence, it is crucially important to determine the population structure 

of the water birds in terms of ecological and the effects of disturbances in rice fields 

on the water birds for improved management and conservation. 

1.3 Research Objectives 

The research objectives of this study are as follows: 

1. To determine and compare bird species composition in three rice farming

stages; growing stage, pre-harvest stage and post-harvest stage.

2. To compare bird abundance and species richness in three rice farming stages.
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1.4 Research Hypotheses 

1. Families with diverse species composition are predicted to be highest in the

growing stage compared to pre-harvest and post-harvest stage.

2. Bird abundance species are estimated to be high during pre-harvest stage and

lowest during the post-harvest stage.

3. Bird species richness is expected to be highest in pre-harvest stage compared

to growing and post-harvest stage.
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