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ABSTRACT 
 

Keeping free-range village chicken (FRVC) with supplementations are common 
practices for most of the rural families in Sabah. However, the main limitation of the 
current practice is supplementing the FRVC overlooking their actual nutritional demand. 
The availability of the nutrients to the FRVC from scavenging sources is also unknown. 
In addition, until today, there is no standard ready-made supplementary feed in the 
market for FRVC in Sabah that can meet up the exact nutritional requirement of the 
FRVC, cost effectively. Therefore, a series of experiment were conducted in Sabah to; 
i) investigate the common feeding practices and nutrition related challenges in the 
FRVC, ii) know the nutritional status in the scavenging feed, iii) develop and test the 
capability of supplementary feed, and iv) establish protocol of introducing 
supplementary feed for FRVC. Initially, a survey on common feeding practices and 
nutritional related challenges were conducted on 153 respondents through interview. 
Results showed that 89.5% of the farmers practices supplementary feeding using 
commercial feed or broken maize which was available at local market. Next, a study on 
the nutritional availability and nutrition related challenges to the FRVC were performed 
on 120 FRVC from three different agro-ecological locations and age groups. The 
concentration of dry matter, crude protein, ash, crude fibre, ether extract, nitrogen 
free extract, metabolizable energy, phosphorus and calcium were 58.2%, 12.6%, 
38.0%, 5.78%, 7.69%, 36.04%, 2180 kcal kg-1  DM, 0.009% and 0.200% in the crop 
gizzard contents (CGC) of the FRVC irrespective of the age and locations, respectively. 
There were significant variations in the age groups and locations of the FRVC 
(p<0.05). The nutrient requirements of these FRVC were computed and compared with 
the availability.  Results showed that the major nutrients were insufficient in quantity 
to all FRVC and also imbalanced along with 100% parasitic burdens. To fulfil the 
deficiency of the nutrients particularly balancing the ME deficiency, two separate feed 
formulations for the young and adult FRVC have been introduced under this study. The 
ME contents in the young and adult feeds were 3150 Kcal and 3000 kcal kg-1 DM which 
would incur a cost of RM 1.45 and RM 1.41, respectively. The recommended 
supplementary amounts were 38.9, 54.3 and 30.44 g kg-1 body weight for young FRVC 
per day for the Sandakan, Kota Belud and Kundasang areas, whereas for adult FRVC 
per day, the amounts recommended were 33.4, 48.5 and 36.7 g kg-1 respectively in 
the same locations. The feed was formulated comprising of 5% local fish meal, 24.9% 
palm kernel cake (PKC), 10% copra meal, 20% local maize, 14.5% broken rice and 
25% rice bran for the young feed and for the adult feed were 5%, 25.2%, 10%, 20%, 
10.4%, and 25% respectively. Some common additives were also added.  
Supplementary feeding trial confirmed that the new feed have comparable body weight 
gain of the FRVC with that of the commercial broiler feed. Finally, it was concluded 
that this research introduced basic information on the nutritional status of the FRVC in 
Sabah for the first time. It also introduced two low-cost supplementary feed 
formulations for the young and adult FRVC in Sabah incorporating six local ingredients. 
This research also established a general procedure of introducing supplementary feed 
suitable for the FRVC applicable in other parts of Malaysia and others country. 
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ABSTRAK 
 

PENGENALAN KEPADA MAKANAN BERASASKAN BAHAN SAMPINGAN AGRO 
UNTUK AYAM KAMPUNG TERNAKAN LEPAS BEBAS 

 
Memelihara Ayam Kampung ternakan lepas bebas (FRVC) dengan memberi makanan 
tambahan merupakan amalan yang biasa bagi penduduk luar bandar di Sabah. 
Walaubagaimanapun, amalan ini hanya terhad kepada memberi makanan tambahan 
sahaja tanpa mengambil kira keperluan nutrisi sebenar. Nutrien yang ada pada sumber 
makanan yang dicari oleh FRVC tidak diketahui. Tambahan lagi, sehingga hari ini, 
masih belum terdapat makanan tambahan pasaran di Sabah yang disediakan khusus 
buat FRVC yang boleh memenuhi keperluan nutrisi yang tepat dan pada harga yang 
berpatutan. Oleh itu, beberapa siri kajian telah dijalankan untuk i) mengenalpasti 
amalan yang biasa dalam memberi makanan dan juga cabaran berkaitan nutrisi yang 
dihadapi oleh FRVC di Sabah, ii) mengetahui status nutrisi FRVC di Sabah, iii) 
menghasilkan dan menguji makanan tambahan yang kompeten terhadap FRVC di 
Sabah, iv) menetapkan satu protokol dalam memperkenalkan makanan tambahan 
yang kompeten bagi FRVC. Satu tinjauan terhadap amalan yang biasa dalam memberi 
makanan dan cabaran berkaitan nutrisi pada mulanya telah dijalankan terhadap 153 
responden melalui temubual. Hasil daripada kajian ini telah mendapati 89.5% daripada 
penternak FRVC mengamalkan pemberian makanan tambahan menggunakan sama 
ada makanan komersial atau jagung hancur yang terdapat di pasaran tempatan. Kajian 
terhadap nutrisi yang diperolehi dan cabaran berkaitan nutrisi daripada sumber 
makanan yang diperolehi oleh ayam telah dijalankan terhadap 120 ekor ayam FRVC di 
tiga lokasi agro-ekolgi dan kumpulan umur yang berbeza. Kepekatan kandungan bahan 
kering (DM), protein kasar (CP), abu (ash), serat kasar (CF), ekstrak  eter (EE), ekstrak 
nitrogen bebas (NFE), tenaga metabolisma (ME), fosforus (P) dan kalsium (Ca) 
masing-masing adalah 58.2%, 12.6%, 38.0%, 5.78%, 7.69%, 36.04%, 2180kcal/kg 
DM, 0.009% dan 0.200% dalam kandungan tembolok dan hempedal FRVC. Terdapat 
interaksi signifikan yang berbeza pada kumpulan umur dan lokasi FRVC (p<0.05). Hasil 
kajian menunjukkan majoriti kuantiti nutrisi tidak mencukupi dan tidak seimbang 
berserta bebanan parasit 100%. Bagi memenuhi kekurangan nutrisi, terutamanya 
untuk mengimbangi kekurangan ME, dua formulasi makanan bagi ayam muda dan 
dewasa telah diperkenalkan dalam kajian ini. Kandungan ME pada ayam muda dan tua 
masing-masing adalah  3150 dan 3000kcal/kg pada pengiraan harga RM1.45 dan 
RM1.41 untuk 1kg makanan. Cadangan jumlah makanan tambahan untuk ayam muda 
bagi kawasan Sandakan (SDK), Kota Belud (KB) dan Kundasang (KDG) masing-masing 
adalah 38.9, 54.3 and 30.44 g/kg. Makanan diformulasikan dengan menggunakan 
formulasi makanan UFFDA yang merangkumi 5% tepung ikan tempatan, 24.9% 
hampas isirong sawit, 10% tepung hampas kelapa, 20% jagung tempatan, 14.5% 
beras hancur and 25% dedak padi untuk ayam muda dan kadar 5%, 25.2%, 10%, 
20%, 10.4%, and 25% masing-masing untuk ayam dewasa serta beberapa bahan 
tambahan. Ujian makanan tambahan membuktikan penambahan berat badan FRVC 
setanding  dengan penambahan berat badan ayam pedaging tanpa ada sebarang 
kekurangan. Kesimpulannya, kajian ini buat pertama kalinya telah memperkenakan 
maklumat asas bagi status nutrisi FRVC di Sabah. Dua formulasi makanan tambahan 
kos rendah untuk FRVC muda dan dewasa turut diperkenalkan dengan menggunakan 
enam bahan-bahan tempatan di Sabah. Selain itu, kajian ini juga membangunkan 
prosedur am dalam memperkenalkan makanan tambahan yang kompeten yang boleh 
diaplikasikan bagi FRVC di tempat-tempat lain di Malaysia dan negara luar.  
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CHAPTER 1 

 

 

GENERAL INTRODUCTION 

 

 

 

1.1 Background of the Study 

Currently the world is harbouring estimated 96.3 million tonnes of indigenous chicken 

meat production (FAO, 20141). Malaysia is having 1367.4 thousand tonnes of 

indigenous chicken meat and approximately 30% of them are believed to be village 

chicken kept under traditional production system (FAO, 20142; Anonymous, 2011). Low 

productivity and high adaptability of these chickens to local environment are the 

advantage of these chickens when compared with that of the high yielding farm 

chicken (Moreki, 2015; Aini, 1990). The meat and eggs of these chickens are of special 

flavour and taste (Sonaiya and Swan, 2007). Therefore, people often choose this kind 

of chicken as an alternative source to organic meat and eggs, and this trend is now 

increasing day by day (Anonymous, 2015). In recent years, consumer’s interest in 

specialty poultry products derived from free-range or organic production systems has 

been steadily increasing in the United States and Europe (Fanatico, Pillai, Emmert, 

Gbur, Meullenet; Owens, 2007). The presence of a range of bioactive compounds in 

the forage, such as xanthophyll and several hypocholesterolemic and anticarcinogenic 

compounds, may lead to improve the meat quality of these chickens (Ponte, Mendes, 

Quaresma, Aguiar, Lemos, Ferreira, and Soares, 2004). In Malaysia and other tropical 

countries, the production of village chicken traditionally takes place in free-range 

system (Engku Azahan and Zainab, 1980; Barbosa, Silva2, Silva1, Coello and Savino. 

2005; Milkulski, Celej, Jankowski; Teressa and Mikulski, 2011). 

 

Free-range village chicken (FRVC) plays an important role in providing 

household source of income, and meat and eggs for the smallholder farmers (Conroy, 

2005; Minh, 2005; Halima, 2007). It also has an important position in cultural and 

religious life of the society (Minh, 2005; Conroy, 2005). The ancestor of these FRVC in 

Malaysia is mainly the Red Jungle Fowl (Gallus gallus) (Noraida Ilias, no yr; Bambang 
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Cahyono and Natasha Azmi, 2008). The current stock of FRVC in Malaysia is no longer 

purebreds of Gallus gallus as they evolved from the indiscriminate and random 

crossbreed between original jungle fowl and exotic commercial breeds (Engku Azahan, 

1994; Edjeng Suprijatna and Hakim Johari, 2008). Generally, the village chicken in 

Malaysia and elsewhere in the world are smaller in size, possesses poor genetic 

potentials and low productivity in terms growth and egg production (Engku Azahan, 

1994; Sonaiya, Branckaert and Guèye, 1999; Tadelle, Million, Alemu and Peters, 2003; 

Pousga, Boly, Lindberg and Ogle, 2005). 

 

There are three types of production systems of village chicken throughout the 

world (Guèye, 1998) and they are the free-range, backyard and semi-intensive 

systems. Management of chickens under free-range system is mainly done with 

traditional knowledge. Free-range systems allow birds to express their natural 

behaviours with the main feature being freedom of movement, choice of nesting site, 

space to escape or chase other birds during a social encounter and choice of neighbour 

(Armstrong and Cermak, 1989). In western countries, animal welfare activists are 

campaigning against intensive poultry production (Savory, 2003). However, the 

worldwide trend is to increase the productivity of chicken under free-range systems 

(Ministry of Livestock and Fisheries Development, 2003).  

 

The FRVC have natural tendency to scavenge for their own feed (Hoffman, 

Styger, Muller, Brand, 2003). Their feeds mostly come from environmental materials 

such as worms, insects, snails, forage leaves, flowers, forage seed, sand and grits 

(Ologhobo, 1990; Rashid, 2003; Sonaiya, 2004; Goromela, Kwakel, Verstegen and 

Katule, 2007). Their owner sometimes offers them small amounts of supplements such 

as leftover household food or kitchen waste, garden vegetables waste, crop residues, 

corn and commercial feeds. Normally it is given to them, early in the morning or 

evening, depends on the availability (Ologhobo, 1990; Wattanachat, 2008; Sonaiya, 

2004; Goromela et al., 2007).  

 

Substantial number of researches in different countries showed that the 

scavenging chickens have low productivity. The productivity of scavenging chicken, 

especially the productivity of FRVC can be improved through various ways such as 

improving their housing and management, health control and also improving their diet 

(Minh and Ogle, 2005; Ministry of Agriculture, 1980). One of the limiting factors of 
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improving their diet is the uncertainty with the quantity and quality of the scavenged 

feed (Smith, 1990; Robert and Gunaratne, 1992). To manufacture the improved 

supplemental feed for these chickens, information on nutrients availability from the 

scavenging sources and the exact amount of the supplemental need of different 

nutrients should be taken into consideration (Smith, 1990; Huchzermeyer, 1973; 

Rashid, Roy, Asaduzzaman, 2004). The availability of the nutrients in terms of quality 

and quantity has been reported to be varied in different geographical locations, 

seasons and communities (Rahman, 2003; Mutayoba,Katule, Minga, Mtambo and 

Olsen, 2011). Until today, there is no information on the nutritional quantity and 

quality of the scavenged feed available to FRVC in Sabah. 

 

The use of unconventional feed ingredients in poultry industry is an economic 

strategy to ensure the maximum profit. Majority of the conventional feed stuffs for 

poultry are common with that of human. On the ground of frequent food crisis in the 

world, scientists are seriously exploring a range of agricultural by-products as the 

poultry feed like palm kernel cake (PKC), soybean meal, sunflower oil byproducts, 

slaughter house byproducts, food and beverages processing byproducts and so on, 

which have no use in human nutrition (Wan Zahari and Wong, 2009; National 

Research Council, 1994). Among the imported feed ingredients in Malaysia, the maize, 

wheat, full-fat soybean and soybean meal are the major for which human is also a 

strong competitor.  

 

Therefore, the price and availability of these ingredients are directly related to 

international food market. Consequently, Malaysian poultry sector frequently become 

vulnerable to the shortage of feed supply and higher production cost. On the other 

hand, Malaysia is rich and unique in its diverse source of agro-byproducts. The PKC 

(2.5MMT), rice polish (0.38MMT), cassava root (0.44MMT), rubber seed (1.2MMT), 

copra meal (21000MT), fish meal (60000MT), oyster shell (20000MT) and poultry 

byproducts meal (25000MT) are the major Malaysian agro-byproducts (United States 

Department of Agriculture, 2012; FAO, 2011; MPOB, 2012). These are available 

throughout the year and usually much cheaper than the imported feed ingredients like 

maize, wheat and soybean. The nutritional value of these agro-byproducts has already 

been established and human never compete for these ingredients (NRC, 1994). The 

feasibility of using these agro-byproducts in poultry ration formulation has extensively 

been studied worldwide (Wan Zahari and Wong, 2009). 


