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ABSTRACT 

Different combinations of soybean, tuna, and meat meals were 
evaluated using net gain and utilization of feed as criteria for comparison . 
T hree studies were conducted, one during the starting and two during the 
growing periods using female chicks of the DeKalb strains . In all 
experiments the best combinations were those using zero or low 
percentages of meat meal with bone and tuna and soybean meals. A 
consistent decrease in overall performf!nce resu lted as the levels of meat 
meal with bone were increased in the d iets. Levels of tuna fishmeal as 
high as 24% of the diets were sa tisfactory. In starting and growing diets 
for chicks of laying strains, the factor which may limit the use of tuna 
fishmeal is its cost compared to that of soybean meal or any other suit­
able substitute. 

INTRODUCTION 

-Morassi et al. • reported that if the protein supplement fraction of 
broiler diets was composed of equal parts of tuna fi shmeal and soybean 
meal, good and satisfactory growth and utilization of feed resulted. 

T he objective of this study was to determine the best combinations of 
tuna fishmeal, soybean meal, and meat meal in diets for female chicks of 
Whi te Leghorn st rains during the starting and growing periods _ 
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MATERIALS AND METHODS 

Two feeding studies were conducted at the Lajas Substation and one at 
the Main Station in Rfo P iedras. The first one was conducted during the 
starting period (1 day to the 8th week of age), with seven combinations of 
tuna fish, soybean, and meat meals. A balanced incomplete block des ign 
with three repl ications was used . T he experimental uni ts consisted of 25 
DeKalb chicks, housed in 3.64x 2.64 m floor pens. Heat was provided 
during the first 3 weeks. T he diets were isocaloric. 

The second study, conducted at Lajas during the growing period (8th 
to the 20th week of age), evalua ted fo ur combinations of soybean and 

TABL E i.-Composition of baoal diets t<sed in the different studies 

Ingred ient Starting- Growing- Growing-
study l study 2 study 3 

% % % 

Corn, dent no. 2, ground 70.2 74.7 78.2 
Prote in sources 26.0- 29.4 24.0 20.0 
Skim mLlk, dried 2.0 .0 .0 
Dicalcium phosphate .5 .5 .5 
Limestone, ground .0 .0 .5 
NaC l .5 .5 .5 
P remix .3' 3' .3' 
Crude protein 15.59 15.09 15.05 
Calcium 1.52 2.76 2.71 
Phosphorus .64 .89 90 

' Contained 0.0006 vitamin s A/D 3 (500,000/100.000 IU/g); 0.0004 riboflav in ; 0.0004 
calcium pentothenate; 0.0016 niacin; 0.0250 manganese su lfa te (75%); 0.1000 choline 
chloride (25%); 0.0750 coccid iostat; 0. 1200 terramycin (7.5 g oxytetracycline and 5.5 mg 
vitamin B 12/kg). 

2 Contained 0.0006 vitamins A/D, (500,000/100,000 IU/g) ; 0.0002 riboflavin ; 0.0004 
calcium pentothenate; 0.0008 niacin; 0.0250 ma nganese sulfate (75 %); 0.0/.JO coccidiosta t; 
0.8500 terramycin (11.0 g oxytetracycl ine and 4.4 mg vita min B 12/kg). 

tuna fi shmeals, using a complete block design with four replications. The 
experimental un its consisted of 25 pullets, housed in floor pens 4.55 x 
4.55 m. 

In the third study, conducted at t he M ain Station during the growing 
period (7th to 17th week of age), seven combina tions of soybean meal, 
tuna fishmeal , and meat meal with bone, and a commercial laying diet 
were evalua ted, using a partially balanced incomplete block design wi th 
four replications. T he e:r.::)eri menta l un its consisted of 10 pullets, housed 
in floor pens 3.63x 1.82 m. 

Growth ra te and feed utilization were used as cri teria for comparison. 
Table 1 describes the basal diets used in the three studies. Feed and 
water were offered free choice. 
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RESULTS AND DISCUSSION 

'The results of t he first study are shown in table 2. Chicks fed diets 3 
and 4, containing a high level of meat meal, performed poorly. 

The resu lts of the second study are shown in table 3. There were no 
statistical differences in either criterion com pared even in diets contain­
ing 24% tuna fishmeal. Diet 1 had a P content of 1.19% compared to the 
recommended level of 0.6%, but this did not cause any apparent adverse 

TABLE 2-A verage gain in weight and feed conversion for the starting study I , conducted at 
the Lajas S ubstation from Fe bruary to April 1967 

Protein source 
Diet Net gain Feed conversion 

Soy bean T una Mea t 

No . % % % Lb L b feed l ib gain 

7 8.9 13.3 4.4 1.45a 1 2.80a 
6 13.6 9. 1 4. 5 1.4 lb 2.87a 
2 18.0 9.0 .0 1.40bc 2.90a 
5 8.5 17.0 .0 1.37cd 3.04a 
1 13.0 13.0 .0 1.35d 2.92a 
3 19.6 .0 9.8 1.27e 2.86a 
4 .0 17.6 ~ .~ : 1.17 3.0i.ia 

1 Means followed by the same le t ter or letters are not si gnifi cantly different at the P= .05 
level. 

T ABLE 3.-Average growth and fe ed conversion for growing studies 2 and 3 

Composition of protein sources 
Diet Net gain Feed conversion 

Soybean T una Meat 

No. % % % L b Lb feed /l b gain 

S tudy 2- From 8 to 20 weeks old , conducted at the Lajas Substation from August to 
October 1965 

1 
2 
3 
4 

0 
24 
16 
8 

24 
0 
8 

16 

0 
0 

0 
0 

1.39a 1 

1.37a 
1.43a 
1.38a 

6.44a 
6.77a 
6.46a 
6.4la 

Study 3- From 7 to 17 weeks old, conducted at the Main S tation in R{o Piedras from July 
to Sep tember 1966 

1 10.0 10.0 0.0 1.73a 5.70a 
5 6.7 10.0 3.3 1.70ab C.Ha 
7 6.7 13.:3 0.0 1.61a b 6.46a 
4 10.0 3.3 6.7 1.59ab 6.24a 
3 10.0 6.7 3.3 1.55b 6.39a 
6 6.7 6. 7 6.6 1.54c 6.63a 
2 10.0 0.0 10.0 1.52c 6.4la 
8 Commercial diet l.56b 7.13 

1 Means followed hy the same letter or letters are not s ignificantly different at the P= .05 
level. 
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effects in either criterion compared, in contrast to reports a t the same 
levels by Summers et a l. ' and Twining et al. 6 

T he results of feeding study 3 are shown in table 3. T he best 
combinations were those using 0 or the least amoun t of meat meal and 
containing about equal parts of soybean and tuna meals (diets 1 and 5) . 
T hese results agree with t hose of Clark et a l. 7 , Morassi et a l. <, and the 
fin dings reported here in during the starting period 

RESUMEN 
Se lleva ron a cabo tres est udios, uno en el perfodo ioicial y dos en el per 1ucw de 

crecimiento con pollitas y pollonas Liornas Blancas de la es t irpe DeKalb. Se C'.'a lunro n 
diferentes combinaciones de harinas de soja, atun y ca rne, usando ganancia neta y uti li­
zacion de l ali mento como criterios de compa racion. En todos los estudios las mejores com­
binac iones fue ron las de har inas de atun y de soja, con poca o ninguna harina de 
carne. Segtrn aum ent0 el nivel de har ina de carne en las d ietas, bajo el crecimiento, y el 
a limento se u tiliz6 en forma menos eficiente. N iveles de harina de atun tan altos como 
24 par ciento de la dieta fu eron sat isfactorios. En dietas iniciales y de crecimiento para 
pollitas de est irpe ponedoras Liornas Blancas, el facto r que quizas puede limitar el uso 
de la harina de at(m, e su costa local cuando se co mpara con el de Ia harina de soja o 
cuall!uier otro sustituto apropiado. 
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