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Abstract
In this study 120 crossbred chickens from 5-week-old were allocated to four treatments with three repetitions. The treatments were: levels of sprouted rough rice (0, 2.5, 5.0 and 7.5%) in the diet. The birds were fed ad libitum in all of the treatments. There were linear improvements in daily weight gain and feed conversion as the level of sprouted rough rice in the feed was increased from 0 to 7.5%.
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Introduction
Livestock contributes a large proportion of the economy of Tra Vinh province in Vietnam; and, within the poultry sector, local chickens contribute high profit for farmers in rural area, as shown by Afolabi (2013).
Crossbred chickens between Noi and Binh Dinh ecotypes are common in Vietnam. The chickens have the same rustic characteristics as Noi chickens but the growth performance is better. Khoa et al (2018) showed that Noi chickens have a potential to be ulitlized for sustainable poultry production systems in Vietnam. The breed has a good adaption to the environment and can be raised in many ways such as backyard, semi-intensive farm, semi-scavenging, for or commercial purpose or household consumption (Khoa et al 2018).
	

	Photo 1. Local crossbred chicken


[bookmark: _Hlk45467614]Sprouted rough rice is not a common ingredients for poultry nutrition, but it has a component as a supplement to increase the nutritional value of feed, thereby improving the growth of poultry. Amal et al (2007), Agu et al (2012) and Sharif et al (2013) debated that nutrients are increased after germination of grain, particularly after 4-5 days (Agu et al 2012). The sprouted grain is increased in components such as protein, amino acids and bioactive components such as α-tocopherol, γ-oryzanol, thiamine, niacin and pyridoxine (Moongngarm and Saetung 2010).
	

	Photo 2. Sprouted rough rice


The sprouted rough rice helped poultry increase the weight gain but had no effect on feed intake according to Sharif et al (2013). Sprouted grains are reported to have benefical effects on the intestinal villus parameters of chickens which can lead to the improvement of the microflora, and the reduction of harmful bacteria in the gut (Afsharmanesh et al 2012).
The aim of this study was to determine the effect of sprouted rough rice on growth performance of local crossbred chickens and to identify the most suitable level of sprouted rough rice in the diet.

Materials and methods
Location
The experiment was implemented at the experimental farm of the School of Agriculture and Aquaculture, Tra Vinh University from February to June, 2020.
Preparation of sprouted rough rice
Rough rice was soaked in water with the temperature of 25-300C for 2 days. After that, the sprouted rice was dried in sunlight for a day. After germination, the sprouted rice was spred in a tray for 3 days more to get the highest level of nutrients and amino acids following the report of Agu et al (2012). The sprouted rice was ground to facilitate mixing with other feed components. Rice that did not germinate was not selected.
Experimental design
One-hundred and twenty, 5-week-old crossbred chickens were allotted to four treatments and three replicates per treatment (10 chickens per replicate and balanced numbers of males and females in each replicate) using a completely randomized design. The treatments were levels of sprouted rice of 0, 2.5, 5 and 7.5% of the diet. The birds in each replicate were kept in pens 5 m2 in area. Balasa bio-yeast and rice husk were used to cover the floor.
The chickens were crossbreds between Noi chickens and chickens from Binh Dinh province. They had free access to feed (Table 1) and water given ad libitum and were weighed weekly.
Feed analysis
Proximate analysis of diet ingrediens was done according to AOAC (1990).
	Table 1. Composition of diets (% air dry basis)

	
	Level of sprouted rice

	
	0
	2.5
	5
	7.5

	

	Maize
	25
	22.5
	20
	17.5

	Sprouted rough rice
	0
	2.5
	5
	7.5

	Broken rice
	17
	19
	22
	26

	Rice bran
	36.7
	34.7
	31.5
	27.2

	Soya bean meal
	12.00
	12.00
	12.00
	12.00

	Fish meal
	8.5
	8.5
	8.7
	9

	Dicalcium phosphate
	0.50
	0.50
	0.50
	0.50

	Vit-min premix#
	0.30
	0.30
	0.30
	0.30

	Analysis, %

	Crude protein
	19.0
	19.0
	19.0
	19.0

	Ether extract
	8.3
	8.2
	7.9
	7.6

	Ca
	0.9
	0.9
	0.9
	1.0

	P
	1.0
	1.0
	1.0
	1.0

	#Vitamin A: 2,500,000 UI; Vitamin D3: 600,000 UI; Vitamin E: 4,000 mg; Vitamin K3: 400 mg; Folic acid: 80 mg; Choline: 100,000 mg; Mangan: 14 g; Zn: 40 g; Fe: 32 g; Cu: 48 g; Iodine: 0.5 g; Co: 0.28 g; Se: 0.04 g


Statistical analysis
The data were analyzed by the General Linear Model procedure in the ANOVA programe of the Minitab 16.0 software (Minitab 2010).

Results
Growth performance
The supplements of sprouted rough rice did not affect the feed inake (Table 2) but improved the growth rate and feed conversion of the chickens with curvilinear trends (Figures 1 and 2).
	Table 2. Mean values for growth performance of the chickens supplemented with sprouted rough rice

	
	% sprouted rough rice in the diet
	SEM
	p

	
	0
	2.5
	5
	7.5
	
	

	

	Live weight
	

	Initial, g
	347
	345
	349
	348
	5.754
	0.957
	

	Final, g
	1461b
	1497b
	1514ab
	1523a
	10.87
	0.016
	

	Daily gain, g
	15.9b
	16.6b
	16.9ab
	17a
	0.198
	0.016
	

	Feed intake, g/d
	60.7
	60.8
	60.5
	58.8
	0.799
	0.302
	

	Feed conversion#
	3,82a
	3,67ab
	3,58bc
	3,45c
	0.046
	0.003
	

	ab: Means in the same row without common letter are different at p<0.05
#Feed intake/live weight gain
	




	
	

	Figure 1. The relationship between sprouted rough rice
supplementation and daily weight gain
	Figure 2. The relationship between sprouted rough rice
supplementation and feed conversion



Discussion
The beneficial effects of sprouted rough rice on final weight, weight gain and feed conversion are supported by the reports of Afsharmanesh et al (2012), Sharif et al (2013) and Ali et al (2019). During germination, enzymes are produced, the nutrients are changed and enriched (Amal et al 2007; Moongngarm and Saetung 2010; Agu et al 2012; Sharif et al 2013). The process of germination may also have improved the balance of the intestinal microflora as indicated by the research of Afsharmanesh et al (2012).

Conclusion
· There were linear improvements in daily weight gain and feed conversion as the level of sprouted rough rice in the feed was incresed from 0 to 7.5%.
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