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Abstract 

The nutritive value of four leguminous plant seeds: pigeonpea (Cajanus cajan). 
mungo (Phaseolus radiatus), kidneybean (Phasoolu• vulgariB) and soybean (Glycine

max), were evaluated as protein sources for milldlsh (Chanos chanos) juveniles in 
isonitrogenous and isocaloric diets containing 40% protein. The legumes were heat
treated and added at different levels so that their protein contributed 25% of total 
dietary protein; peruvian f1Shm.eal supplied the remaining portion. A diet with all 
protein contn"buted by fishmeal was used as a control. Substitution of 25% of the total 
40% animal protein in the control diet by mungo and soybean meal did not advenely 
affect (P > 0.05) fish growth and the ef!Iciency of feed conversion. Diets with 25% of 
protein contributed by pigeonpea and kidneybean meal resulted in significantly 
clepn,ased (P S 0.05) growth and efficiency of feed oonversion. Milkfiah survival rate 
waa more than 97'1i throughout the eix-week experimental period. We conclude that 
mungo and soybean meal, contributing at least 25% of dietary protein, can be used to 
replace fishmeal to reduce the oost of feed without adverse effect on the growth, 
survival and efficiency of feed conversion of juvenile milkfish. 
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depressed (P S 0.05) when fish were fed diets with 25% of the protein 
contributed by pigeonpea meal (diet 2) and kidneybean meal (diet 4). 
Fish fed diet 2 attained 76% of the weight gained by fish fed diets 1,3 
and 5, while fish fed diet 4 had the poorest growth. 

Discussion 

In this study, all the legumes evaluated were subjected to the 
same heat treatment and were formulated to contribute 25% of the 
protein in isocaloric diets. The comparable growth resulting from the 
diets containing mungo and soybean meal with that of the fishmeal 
control diet suggests the absence of antinutrient effects and the 
adequacy of nutrients in these diets but not in diets containing 
pigeonpea and kidneybean meal at the levels tested. Although all the 
leguminous seeds were heat treated in the same way, the process 
may not be adequate in removing metabolic inhibitors in pigeonpea 
and kidneybean meal. There are differences in the degree of 
metabolic inhibition and the heat treatment required to remove 
inhibitors among the various legumes (Gontzea and Sutzescu 1968). 
It is also possible that the concentrations of some nutrients, 
specifically amino acids like methionine and lysine, are inadequate. 

Amino acid supplementation has been shown to improve the 
nutritive value of soybean meal in trout and carp (Rumsey and Ketola 
1975; Ketola 1982; Viola et al. 1982). Complete substitution with 
soybean meal causes a marked fall in growth rate, but amino acid 
supplementation can improve growth rate up to more than 80% of 
that of a fishmeal control (Ketola 1982). Ketola (1982) also showed 
that a mixture of protein sources with an amino acid profile similar to 
that of soybean meal alone significantly improved the growth of 
Atlantic salmon. Milkfish respond positively to amino acid 
supplementation (Chiu et al. 1986). It would be of great economic 
interest to determine the maximum rate of inclusion of mungo and 
soybean meal, through combinations with other protein sources and 
amino acid supplementation, so that a least-cost formulation that 
minimizes the use of fishmeal without adverse effects on growth can 
be attained. 

Acknowledgements 

This study was funded by the NSTA PD 84-05. The assistance of 
Agnes Sastrillo, Neila Surnagaysay, Faith Marquez, Mimi Seneriches 






