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1. Introduction
Poultry production of smallholders in most developing countries is based mainly on scavenging birds reared under backyard systems. Birds need feeds that give the necessary elements for body functions, including growth, egg and meat production. This is a requirement that the free-range production system does not meet adequately. To attain a balanced diet, it is recommended that in addition to scavenging, a farmer should include protein supplements from one of the recommended cheap but quality sources such as duckweed, water spinach, taro leaf, cassava leaf and so on. Animals also need carbohydrates for supply of energy and heat for scavenging (Ondwasy et al 2006). Some kinds of energy feed can be available in the village and farmers can supplement their chicken to improve the performance. 

The positive effects of supplementing scavenging chickens have been reported by several authors including Tadele (1996), Rodriguez and Preston 1997, Smith 1990, Kingori 2004, Okitoi et al 2006. Henuk and Dingle 2002 in a review of diet selection by poultry reported strong evidence that indicated that when domestic birds were offered different feedstuffs they had the ability to choose a diet that provided them with nutrients necessary for maintenance, growth and production.
In upland and some lowland areas of Cambodia and Laos, many types of cash crop are grown by smallholders such as cassava, sweet potato and banana  (Photos 1, 2 1nd 3). The crop is a part of their income. They are also sources of low cost carbohydrates for humans and animals. The price at harvesting time is often very cheap. In  this case, the farmers can decide to use some for feeding their scavenging chicken Feeding carbohydrates to the scavenging chicken in the fresh form is the easiest method but some anti-nutritional factors are present in the fresh form.   Cassava roots, sweet potato tubers and banana fruit all contain anti-nutritional factors (eg: trypsin inhibitor in sweet potato tubers, HCN in cassava roots and tannins in banana fruit) which may affect the intake and digestibility.
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	Photo 1: Sweet potato in Cambodia
	Photo 2: Cassava in Cambodia
	Photo 3: Banana grown on upland of Laos


Hypotheses

· The chickens will prefer cassava roots compared with sweet potato tubers as it is postulated that they have a greater potential to detoxify HCN (in cassava) compared with anti-trypsin factors (sweet potato tubers) and tannins, phytate compounds and oxalate (in green bananas) 
· Feed intake and growth rate will be higher when chickens are offered cassava roots compared with sweet potato roots or green bananas

· Feed intake and growth rate will be higher when chickens are offered dried fish as protein  source compared with green leaves but the use of green leaves will be more economical.

Objectives
· To compare the feed intake and growth performance of chickens fed on different sources of carbohydrate  and green leaves as a source  of protein 
· To evaluate the capacity of local chicken to resist anti-nutritional factors contained in fresh carbohydrates   
2. Work plan
The study consists 2 parts and will be started in July 2009. 
· Experiment 1:  (Cafeteria study) Preference of local chicken for different green forages and fresh carbohydrate feeds
· Experiment 2:  (Growth study) Comparison of  different sources of fresh carbohydrate with dried fish or green forage as the protein source. 
2.2 Experiment 1: Preference of local chicken for different green forages and  fresh carbohydrate feeds
2.2.1 Duration and location 
The experiment will be conducted for four weeks in the agro-ecological farm of the Center for Livestock and Agriculture Development (CelAgrid) which is about 19 km south of Phnom Penh city. 
2.2.2 Material and methods
First period
40 local growing chickens at the age of 2 months will be used in the experiment. They will be allocated at 10 birds per pen. Three types of green forage (taro leaf, duckweed or water spinach) and one energy feed (broken rice) will be offered separately in each pen. All green feeds will be offered in the same amount of DM during the first 5 days. Subsequently, the amounts will be changed according to the preference of the chickens. The overall experimental period is 2 weeks. The chickens will be given fresh feeds 3 times per day at 08:00 h, 11:00 h and 14:00 h.
Second period
The same 40 local chickens from the first period will be used. They will be divided 10 per pen. Three types of carbohydrate feeds (cassava root, sweet potato tuber and green banana fruit will be offered separately in each pen. One kind of green forage (selected according to results in the first period) if offered  All carbohydrate feeds will be offered in the same amount of DM in the first 5 days and then in amounts according to the observed intakes The chickens will be given fresh feeds 3 times per day at 08:00 h, 11:00 h and 14:00 h.
2.2.3 Data collection

Feeds offered and refused will be weighed to estimate the intake. Samples of feeds are taken for analysis.  The chickens are weighed at the beginning, after one week and at the end of each period.
2.2.2.4 Statistical analysis
Data for feed intake and changes in live weight are analysed using the GLM  option of the ANOVA program in Minitab 14 (2004) software. Sources of variation are: feeds and error.   .  
Experiment 2
2.3 Comparison of fresh carbohydrate for local growing chicken        

2.3.1 Materials and methods

2.3.1.1 Location and duration
The experiment will be conducted for 60 days in the agro-ecological farm of Center for Livestock and Agriculture Development (CelAgrid).     

2.3.1.2 Materials

The chicks will be hatched by incubator in CelAgrid and raised until they are 60 days old. The feeds (cassava roots, sweet potato tubers, banana fruit, broken rice and dry fish will be bought from the local market. The best green forage from experiment 1 will be selected to use as a protein source. 
2.3.1.3 Experimental design

The experiment will be designed as 4*2 factorial arrangement in a completely randomized design (CRD) with 3 replications. There are 10 chickens per replication (pen) (5 males and 5 females per pen). The factors are:
Carbohydrate feed 

· Broken rice (BR) 
· Cassava root (CR) 
· Sweet potato tuber (SPT)
· Green banana fruit (BF)
Protein feed

· Dry fish (F)
· Green forage (GF)
	Table 1: Individual treatments from two factors

	
	Br
	Ca
	Sp
	Ba

	F
	BrF
	CaF
	SpF
	BaF

	GF
	BrGf
	CaGf
	SpGf
	BaGf


Individual treatments are:

· BrF: Broken rice + Dry fish (control treatment)

· CaF: Cassava root + Dry fish
· SpF: Sweet potato tuber + Dry fish
· BaF: Green banana fruit + Dry fish
· BrGf: Broken rice + Green feed
· CaGf: Cassava root + Green feed
· SpGf: Sweet potato tuber + Green feed
· BaGf: Green banana fruit + Green feed
	Table 2: Experimental layout

	BaF
	BaGf
	BrGf
	SpGf
	CaF
	CaGf
	BrF
	SpF

	BaGf
	SpF
	BaF
	SpGf
	CaF
	BrF
	CaGf
	BrGf

	BrGf
	SpF
	SpGf
	BrF
	CaGf
	CaF
	BaF
	BaGf


2.3.1.4 Housing system

A house will be built on the high land with bio-security fence and will be separated into 24 pens measuring 1.5 x 1.5 m using wooden frames and metal wire mesh. Two feeders (one for energy feed and one for protein feed) and one water trough will be put in each pen.  

2.3.1.5 Experimental feeds and feeding
Chickens will have free access to carbohydrate and protein feed. For cassava roots, the peel will be removed  before feeding to chicken.   
2.3.1.6 Animals and management    

240 local chickens at the age of 60 days will be used in the experiment. They will be kept 10 per pen (5 males and 5 females) where they will have free access to the feed and water. Before starting the experiment, the chickens will be vaccinated against Newcastle and fowl cholera diseases. Chickens will be offered feed 2 times per day in the morning (07.00) and afternoon (16.00). 
2.3.1.7 Data collection 

Chickens will be adapted to experimental feeds for 10 days before starting to collect data. Feed offered and refused will be weighed and recorded daily before and after each of the meals. The weight of chickens will be measured every 7 days. Every 7 days, samples of feed will be taken for analysis. 
2.3.1.8 Chemical analysis

The feeds offered and refused will be analyzed to determine DM using microwave radiation (Undersander et al 1993) and N and ash following the methods of AOAC (1990). 
2.3.1.9 Statistical Analysis 
DM feed intake, crude protein intake, live weight gain and feed conversion ratio will be analyzed by using the General Linear Model (GLM) option of the ANOVA software of Minitab 14 (2004). The sources of variation are: carbohydrate feeds, protein feeds, interaction of carbohydrate feeds*protein feeds and error. 

3. Budget (USD)
	Items 
	Expenditure
	USD

	
	Cafeteria research study
	
	

	Repairing small chicken house 
	1
	100
	 

	Chickens
	80
	200
	

	Carbohydrate feeds
	300 kg
	70
	

	Feed (broken rice)
	300 kg
	70
	 

	Gasoline to collect green feed
	30 l
	30
	

	Scales for weighing chicken
	3
	20
	 

	Feed analysis
	6 samples
	50
	

	Other
	-
	100
	 

	Total
	
	
	640

	
	 Growth performance study
	 
	

	Building new chicken house
	1
	1500
	

	Chicken egg for hatching
	300 
	120
	

	Incubator from VN
	1
	500
	

	Cassava
	150 kg
	70
	 

	Sweet potato
	150 kg
	70
	 

	Banana
	150 kg
	70
	 

	Broken rice
	400 kg
	160
	 

	Dry fish
	400 kg
	200
	 

	Medicine and vaccine
	-
	100
	 

	Laboratory analysis
	DM, CP, N, HCN, Ash
	300
	

	Literature/office supplies
	Paper, ink, photo copy, telephone, internet
	250
	

	Local travel
	Motor cycle fuel, oil, repairs 
	300
	

	Extra labor
	Payment for 2 assistants for 5 months
	500
	

	Other
	
	100
	

	Total
	
	
	4240

	Total all expenditure
	 
	Total
	4880


Justification of budget
- Experimental chicken house will be built on the farm of CelAgrid
- Chicken will be hatched in the farm of CelAgrid 
- One incubator needs be bought to hatch the chicken eggs
- Experimental feed and other materials relate to experiment need be bought from market  
- Internet at the private shop will be needed to search for literature relating to the research.
- The service for travel to local market to buy material supplies is needed.   

- Extra labor is needed to assist in feed preparation, animal weighing, data recording and cleaning during the experiment carried out
4. Working plan
	Activities
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Jan
	Feb
	Marc

	Organize the farm trial
	   **********************

	Survey research 
	           ********

	Start experiment
	                                   ******************************

	Report and paper preparation 
	                                                                                              **********
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