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ABSTRACT

Two feeding trials in the sequential order were conducted to evaluate the
feeds used in the guppy (Poecilia reticulata) farming in South Asia, and to investigate
the effects of varying dietary fatty acid levels on growth and reproductive performance
of female guppy. The feeds namely Diet-1, 2 and 3 contained 18.26%, 29.27% and
43.60% of protein and 4.17%, 4.55% and 9.47% of lipid respectively. The Diet-3 which
was found to contain the recommended levels of protein and lipid had shown
significantly (p<0.05) the highest specific growth rate, ovary weight, absolute fecundity,
number of fry and their survival. The fatty acid profiles of the diets, and lipid extracted
from muscle, egg and embryo of female guppy were determined by the GC-MS. The
EPA, DHA, n-3 PUFA, n-3 HUFA and n-3/n-6 ratios were significantly higher in Diet-3
and the muscle and ovary of the guppy fed this diet indicating the significant role of
these fatty acids to achieve the highest growth, reproduction performance and fry
survival. In the second experiment, four iso-calorific, iso-lipidic and iso-proteic diets
were formulated using coconut oil, sunflower oil, linseed oil, and cod liver oil as lipid
sources for preparing Diet-CO, Diet-SO, Diet-LO and Diet-FO respectively. The Diet-FO
which had significantly the highest n-3 HUFA, showed significantly (p<0.05) the highest
specific growth rate, ovary weight, gonadosomatic index, absolute fecundity, fry
production and their survival. The second highest growth and reproductive performance
was observed in the fish fed Diet-CO which may be due to the selective retention of n-3
HUFA in the muscle and egg of guppy resulting from preferential oxidation of short
chain fatty acids. The significant amounts of metabolites of n-6 pathway (18:3, 20:3,
20:4) and n-3 pathway (18:4, 20:4, 20:5, 22:5, 22:6) were found in the muscle of guppy
fed Diet-SO and Diet-LO respectively, indicating its capacity to desaturate and elongase
the essential fatty acids into HUFA. Regression analyses revealed that the fatty acid
composition of fish tissue and egg lipids reflected those of the dietary lipids. The
principal component analysis, performed on the data matrix of fatty acid composition in
all stages, revealed the correlation among samples and the responsible variables in the
form of “score” plots, “loading” plots and bi-plots. The present study demonstrated that
the use of feeds with inadequate nutrients could be one of the reasons for poor
reproductive performance observed in the guppy farming. Further, the availability of n-3
HUFA either in the form of dietary source or biosynthesis from the dietary precursors
enhanced the growth and reproductive performance of guppy.





