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ABSTRACT

The culture of genetically male tilapia (GMT) is becoming established as an alternative to hormonal sex-reversal in some countries such as the Philippines.  However, concerns exist over the growth performance of the strain of Oreochromis niloticus in which GMT have been developed and the consistency of sex ratios.  As part of a programme to develop improved GMT, a selection programme was initiated in a female line to be crossed with YY males.  Three generations of divergent within family selection for 16-week weight were applied to a base population consisting of five strains of pure O. niloticus from diverse origins, with each base strain forming a family.  Rotational mating was carried out between the families from the base strains.  A high intensity of selection was applied (one fish per sex per family) with standardized selection differentials ranging from 1.6 to 2.6 per generation.  In generations one and three, selection for combining ability for GMT sex ratio was carried out in the selected females by progeny testing the ten heaviest females per family with YY males.  After three generations of selection, high line and low line selected males and females were used to produce progeny for growth performance trials in four culture environments in order to assess the response to selection.  Growth differences between high and low lines in the four environments ranged from 37% (extensive ponds) to 102% (intensive tanks) indicating highly significant response to selection (P < 0.01).  Estimates for realised heritability (h2) ranged from -0.08 (high line males) to +0.40 (low line females).  GMT was produced by crossing YY males from an Egyptian strain with females from the high line.  The mean sex ratios of GMT produced using this selected female line was 97.4% male and preliminary data from growth trials indicate significant increases in growth rate of this improved GMT compared to the original inter-strain GMT.

METHODS

Strains Used for the Creation of Base Population

1.    Egypt-ICLARM

2.    Egypt-AIT

3.    Kenya-Turkana

4.    Kenya Baringo

5.    Gift fish (BFAR selected strain)

Selection for the Founding Mothers

At least 20 randomly selected females from each strain were progeny tested by crossing them to YY males of the Egypt-Swansea strain.  The female from each strain that produced the highest number of progeny with the highest % males was selected.  Since their growth rate was not determine prior to progeny testing, selection was based mainly on sex ratio.

The fathers used were selected mainly on the basis of physical normality - no deformities.  As the mothers their growth rate was not also determined and given emphasis.

Breeding Scheme

The mother and father from each strain were schematically paired based on the rotational mating scheme creating five pairs which later to be called groups.  During the first generation the male from the first strain was mated to female from the second strain.  On the second generation the males from the first group was then paired to female from the third group.  The same procedure follows in all the strains/groups.

Selection Procedure

300 fry (newly swimming fry) from each pair/group were randomly selected.  These 300 fry were reared in a 150 cm diameter tank until they reached an average weight of 0.5 g.  At this stage the number was reduced to 100 by selecting the individual fish with weight nearest to the mean (collimation).  The selected 100 were then grown further for 16 weeks using the same tank.  During the culture period the fish (beginning at fry stage) were fed ad libitum, starting with fry mash and later with crumble and pellet form using commercial brand feed.  After 16 weeks, all the fish in each group were weighed individually and the biggest 6 males and 10 females in each group in high line and the smallest 6 males and 10 females in the low line were selected.  All the selected fish were PIT tagged for identification.

Creation of High and Low Line

After the first generation of selection, separate high and low lines were created.  Within each group the biggest and smallest males and females were selected to constitute the high line and low line, respectively.  In the second generation, the biggest and smallest fish were schematically paired only among themselves separately to form a high line and low line.

Selection for Sex Ratio

After selecting the biggest 6 males and 10 females, the selected females were progeny tested by crossing to YY males to determine which females produce the highest percent males.  Only the females were tested as it is believed that females have a greater influence on sex ratio than do males.  No selection for sex ratio was carried out in the second generation to hasten the selection for growth rate.

Growth Evaluation

After three generations of selection for growth rate and two generations of selection for sex ratio, growth evaluation trials were carried out to determine the response to selection.  The selected biggest fish in high line and smallest fish in low line were bred separately to produce a fourth generation unselected fish.  To avoid a possible mating of brother and sister, the pairing based on the rotational mating scheme was followed.

PAGE  

