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Summary 
The objective of this research was to evaluate the effect of dietary energy levels on the performance of French Hillbilly Gray Rolled chickens. The experiment was performed in an experimental house granted to Amazonia's Federal Rural University (UFRA), located in Parauapebas, PA, Brazil. One hundred and ninety two (192) as hatched, 1-day-old, chickens of the above-mentioned genotype, grown under an intensive production system. A completely-at-random- experimental design was used, including 3 treatments. Each treatment was constituted by 4 repetitions, considering as the experimental unit one 16-bird pen. Treatments were defined by dietary energy levels (29 - 91 days). Treatments were: T1: 3,100 kcal metabolizable energy (ME)/kg; T2: 3,200 kcal ME/kg; T3: 3,300 kcal ME/kg. The variables studied included start weight, end weight, feed intake, feed conversion rate, crude protein consumed, metabolized energy consumed, energy efficiency, and protein efficiency. Results were statistically analyzed using the ANOVA procedure for a completely-at-random model, with the “Statistics and Genetics Analysis System” (SAEG, 2007). The differences among variable means were compared using Tukey's test, at the 5% level. Dietary energy levels did not influence the performance of French hillbilly gray rolled chickens during grow out. Energy efficiency was decreased as feed energy levels increased, but protein efficiency remained unchanged.
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Introduction
Traditionally, the rustic production of hick chickens in country side family units, is characterized by extensive systems, where management practices are not particularly efficient in terms of reproduction, nutrition, or health. This has typically resulted in low fertility, hatch indexes (Sagrilo et al., 2003). These birds, also known as country, hillbilly, peasant, colonial, rustic, or slow-growing  chickens feature different sensorial traits as compared to those grown under commercial confinement, since their meat is darker and firmer, with a stronger taste, and the carcass has a lower fat level (Takahashi et al., 2006).
The literature has reported that chicken performance is closely linked to dietary energy levels. Nevertheless, only a few research efforts have been done about the energy requirement of these slow-growing type chickens. In this context, the theoretical basis is represented by the studies done to determine metabolizable energy (ME) requirements. In agreement with Zanusso and Dionello (2003) it would be impossible to grow chickens of a fast-growing strain all the way to 12 weeks, since their weight would be extremely high, fattening rate would be excessive, resulting in a too high feed conversion rate (FCR), high mortality and, probably, locomotive disorders. This is why specific genes have been studied for a slower growth in order to adapt the birds for these traits. The purpose of this study was to evaluate the effect of feed ME levels on the performance of the French hillbilly gray rolled (Caipira Francés Barré) genotype during the grow out phase.
Materials and Methods 
The experiment was performed in an experimental house granted to Federal Rural University of Amazonia (UFRA), located in Parauapebas, PA, Brazil. One hundred and ninety two (192) one-day-old chickens of the French hillbilly gray rolled lineage were reared under an intensive production system. The experimental design was completely at random, with 3 treatments and 4 repetitions. The experimental unit was one pen with 16 birds. 
Treatments included various ME levels in the growing feeds (29 - 90 days), as follows: T1: 3,100 kcal ME/kg; T2: 3,200 kcal ME/kg; T3: 3,300 kcal ME/kg. Feeds were manufactured using conventional ingredients like corn, soybean meal, soybean oil, meat meal, limestone, dicalcium phosphate, sodium chloride, and vitamin/mineral premix (Table 1).

Table 1. % Composition and calculated analysis of growing feeds
	Ingredients
	T-1
	T-2
	T-3

	Corn 
	63.24
	60.95
	58.66

	Soybean meal
	27.20
	27.60
	27.90

	Plant oil
	2.60
	4.50
	6.40

	Meat meal
	5.70
	5.70
	5.80

	Calcium carbonate
	0.36
	0.35
	0.34

	Salt, NaCl
	0.30
	0.30
	0.30

	Polimax F-2(*)
	0.60
	0.60
	0.60

	Total
	100.00
	100.00
	100.00

	Calculated analysis
	
	
	

	ME, kcal/kg
	3,100
	3,200
	3,300

	Crude protein, %
	20.00
	20.00
	20.00

	Ether extract, %
	5.83
	7.64
	9.45

	Crude fiber, %
	3.29
	3.27
	3.24

	Minerals, %
	5.08
	5.08
	5.08

	Lysine, %
	1.07
	1.08
	1.08

	Calcium, %
	1.00
	1.00
	1.00

	Total phosphorus, %
	0.67
	0.66
	0.66

	Available phosphorus, %
	0.48
	0.48
	0.48

	Sodium, %
	0.17
	0.17
	0.17


(*) Composition per kg product: Vit. A - 1,335,000 IU; Vit. D3 - 300,000 IU; Vit. E – 2,000 mg; Vit. B1 - 167 mg; Vit. B2 – 670 mg; Vit. B6 - 170 mg; Vit. K3 – 335 mg; Vit. B12 – 1.670 μg; Biotin - 7 mg; Folic acid - 67 mg; Niacin – 4,670 mg; Selenium - 35 mg; Antioxidant - 2,000 mg; Calcium pantontenate  – 1,870 mg; Copper – 1,000 mg; Cobalt 17 mg; Iodine – 170 mg; Iron 8,335 mg; Manganese – 10,835 mg; Zinc – 7,500 mg; Choline chloride 50% - 83,340; Methionine – 235,000 mg; Coccidiostat – 10,000 mg; Growth promoter – 10,000.
At arrival in the experimental facilities, chickens were selected and weighed. Homogeneous 16-chicken subgroups were weighed and randomly assigned to the pens, as per the identification of treatments and repetitions. Drinking water was provided ad libitum. The drinkers were washed and re-filled twice per day as to avoid water intake then feed intake reductions. 

Feed was weighed once per week and offered ad libitum, assuring that feed was present in the feeders at all times. Twice per day, the feed in the feeders was mixed aiming to promote intake, and any litter particles (wood shavings) were removed.

The variables studied included start weight, end weight, feed intake (FI), weight gain (WG), feed conversion rate (FCR), crude protein intake, metabolizable energy intake, energy efficiency, and protein efficiency. Results were analyzed using the ANOVA procedure for a completely-at-random model, with the “Statistical and Genetic Analysis System” (SAEG, 2007). Differences among variable means were compared using Tukey´s test, at the level of 5%.

Results and Discussion 
Result analysis showed that start weight, end weight, weight, cumulative WG and FCR were not influenced by dietary ME levels. Birds fed the rations containing 3,200 and 3,300 kcal ME/kg had a higher FI, with a statistically-significant difference (P<0.05) with the feed containing 3,100 kcal ME/kg (Table 1).
Table 2. Performance of French Hillbilly Gray Rolled chickens receiving various dietary metabolizable energy levels in the growing phase (29 - 91 days of age)
	Treatments
	Start

Weight
(g)
	End

Weight
(g)
	Feed

Intake
(g)
	Weight Gain
(g)
	Feed
Conversion

Rate

	T1 - 3,100 kcal ME/kg
	444.00a
	2,772.50ª
	4,979.50b
	36.96ª
	2.16ª

	T2 - 3,200 kcal ME/kg 
	506.00a
	2,951.50ª
	5,981.75ª
	38.82ª
	2.44ª

	T3 - 3,300 kcal ME/kg
	490.75ª
	3,071.75ª
	6,195.00a
	40.97a
	2.40ª

	CV (%)
	11.48
	6.76
	6.29
	7.71
	6.41


Means followed by different small case letters in a column are statistically different as per Tukey´s test (P<0.05).
Mendes et al. (2006) found similar results in a study using Cobb broilers fed a diet containing 3,020 - 3,140 kcal ME/kg. No significant (P>0.05) were found by these authors on mean weight or WG. On the other hand, Gomes et al., (2002), using the same chicken genetics, found a significant difference (P<0.05) in daily WG of birds fed 2,800 - 3,000 kcal ME/kg. In accordance with Noy and Sklan (2002) some studies have shown that increasing ME levels in the diet results in enhanced WG in broilers, while other papers show that this variable peaks then plateaus, so that birds show no further responses to higher dietary Me levels. 

CP and ME consumed were influenced by dietary energy levels, since the birds fed 3,100 kcal ME/kg had a significant FI reduction as compared with the other treatments (Table 3).

Table 3. Energy/Protein efficiency of French Hillbilly Gray Rolled chickens in the growing phase (29 - 91 days of age)
	Variables
	Treatments

	
	T1

3,100
kcal ME/kg
	T2

3,200
kcal ME/kg
	T3

3,300
kcal ME/kg
	CV (%)

	Crude protein intake (kg/bird)
	15.81b
	18.99a
	19.67a
	6.29

	ME intake (g/ave)
	245.02b
	303.83a
	324.50a
	6.35

	Protein efficiency
	0.43a
	0.49a
	0.48a
	6.41

	Energy efficiency
	0.15a
	0.13b
	0.13b
	7.32


Means followed by different small case letters in a column are statistically different as per Tukey´s test (P<0.05).

Protein efficiency was not influenced by dietary ME levels. Energy efficiency was reduced as energy levels increased. The level of 3,100 kcal ME/kg in the feed contributed significantly to improve energy efficiency.

When studying the effects of the energy:protein ratio on broiler performance  in the growing phase, Reginatto et al., (2000) concluded that decreased energy levels yielded no advantages whatsoever in the 22 - 40 day-of-age period, due to decreased growth rate and increased FCR. On the other hand, low energy starter feeds promote, in the following stage, a period of accelerated growth in which birds experience improved calorie conversion rates.
Conclusions
Feed energy levels had no influence on the performance of French Hillbilly Gray Rolled chickens in the growing phase. Energy efficiency was decreased as feed energy levels increased, but protein efficiency remained un changed.
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