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Summary
An experiment was conducted in the Poultry Sector, Agrarian and Veterinary Science, Jaboticabal Campus, São Paulo, Brazil, to evaluate the effect of feeding fish meal on the performance of broiler chickens. The feeds were formulated based on ideal protein. The experimental design was completely at random, with an animal-protein source (fishmeal) and four diets formulated with corn and soybean meal. The levels of crude protein used for the starter feed with fishmeal and for the 4 vegetarian feeds were 21.71%, 21.85%, 20.37%, 18.87% and 17.35%, respectively, while for the growing phase crude protein levels were 19.1%, 19.1%, 17.7%, 16.2% and 14.6%, respectively. The results were analyzed using the SAS® software (SAS Institute, 2002) and the means for carcass yield and part yields were compared using orthogonal and polynomial contrast analyses. Soybean meal can be successfully replaced by fishmeal, as far as the limits presented herein are observed (7.5% for the starting phase, and  5% for the growing phase).
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Introduction
Feeding represents nearly 70% of total poultry production cost, and it is fundamental for animal performance. Establishing minimum nutrient levels promoting maximum productive performance at the least cost is necessary. Due to the high biologic value of their proteins, animal-origin products have become indispensable raw materials for feed manufacturing, due to their nutritive value in terms of protein, fat, minerals, and mainly as a source of amino acids and vitamin B12. Despite of this, the broad availability of soybean meal (SBM), synthetic amino acids and vitamins, and also due to the tremendous variation that exists in the SBMs offered in the market place, have resulted in reduced use of such ingredient. Mack and Pack (2000) showed that carcass quality is more and more important as a meat quality criterion, and it is considered that carcass yield, fat contents, and % breast meat, are the most important parameters to characterize meat quality. In accordance with Mendes et al. (2001), carcass yield and part yield are the most important factors impacting broiler profitability. 
Materials and Methods
The experiment used 960 one-day-old Cobb broilers housed in 30 pens, in the phase of 1 to 42 days of age. The experimental design was completely at random, with 5 treatments and 6 repetitions i.e., T1: diets with the inclusion of 7.5% and 5% fishmeal (FM) with 21.71% and 19.10% CP; T2: diets with 21.85% and 19.10% CP; T3: diets with 20.37% and 17.70% CP; T4: diets with 18.87% and 16.20% CP; T5: diets with 17.35% and 14.70% CP for the starting and growing phases, respectively. 
The results were subjected to analysis of variance and the means were compared using orthogonal and polynomial contrasts. Whenever the variance analysis showed a significant effect, the means were compared at a 5% probability through orthogonal and polynomial contrasts: Contrast 1 – comparison between the FM-formulated diet versus the mean of the corn and SBM (CSBM)-formulated diets. Contrasts 2, 3 and 4 – for the treatments with the diets formulated with CSBM as the protein source, using 3 regression models, i.e., linear model, quadratic model, and cubic model (Robbins et al., 1979), aiming to verify the polynomial effects regarding the PC levels. 

Results and Discussion
The analysis of variance (Table 1) shows a significant effect (P<0.05) of the treatments only for breast yield. For all other traits evaluated, no significant effect was seen at all (P>0.05).

Through the orthogonal contrast analysis, a significant effect for breast yield can be seen for contrast 1 (P<0.05), where the mean for the FM treatment (38.3%) was above the mean for the treatments in which CSBM was used in the rations as the main protein source (36.7%).
Table 1. Means, coefficients of variation, F values for the analysis of variance and for the orthogonal and polynomial contrasts for the performance characteristics of birds at 42 days of age
	Treatments2
	Characteristics evaluated1

	
	CY 

(%)
	BY
(%)
	LY+TY
(%)
	WY
(%)
	BY
(%)

	FP-1
	72.88
	38.32
	30.20
	10.39
	20.81

	M+FS-2
	72.75
	37.22
	30.26
	10.57
	21.08

	M+FS-3
	72.38
	36.27
	30.74
	10.13
	20.98

	M+FS-4
	73.52
	36.24
	30.23
	10.62
	21.18

	M+FS-5
	71.81
	37.05
	30.34
	10.10
	21.67

	F values for the analysis of variance

	Protein sources
	1.14NS
	3.15*
	0.16NS
	1.66NS
	0.38NS

	CV (%)
	2.00
	3.83
	4.43
	4.45
	6.03

	F values for the orthogonal and polynomial contrasts 

	C1 -FP vs M+FS
	-
	9.16*
	-
	-
	-

	EF LIN. M+FS
	-
	0.06NS
	-
	-
	-

	EF QUA. M+FS
	-
	3.37NS
	-
	-
	-

	EF CUB. M+FS
	-
	0.00NS
	-
	-
	-


NSnot significant, * P<0.05; 1CY = carcass yield; BY = breast yield; LY+TY = leg +  thigh yield; WY = wing yield; BY = back yield; 2FP-1 = fishmeal (19.1% CP), M+FS – 2 = SBM + corn (19.1% CP), M+FS – 3 = SBM + corn (17.7% CP); M+FS – 4 = SBM + corn (16.2% CP); M+FS – 5 = SBM + corn (14.7% CP); C1 – FP vs. M+FS = contrast 1  – fishmeal vs. all others (CSBM); EF LIN. M+FS = linear effect for CP levels for the CSBM-formulated rations; EF. QUA. M+FS. = quadratic effect for the CP levels for the CSBM-formulated diets; EF. CUB. M+FS. = cubic effect for the PC levels for the CSBM-formulated diets.

Conclusion
Based on carcass yield and carcass part yields it can be concluded that carcass yield, leg and thigh yield, wing yield, and back yield were not influenced by the treatments. Nevertheless, birds fed fishmeal showed the highest breast yield values.
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