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Introduction
Red strains of two-species hybrid tilapia (Oreochromis niloticus x O. mossambicus), commonly known as red tilapia, are being used for semi-intensive fish culture purposes in north-eastern Brazil (Sena et al., 1993; Chellappa et al., 1996). However, limited information in available regarding the reproductive biology of these cichlid fishes. These hybrids are aggressive towards conspecifics and male reproductive aggression is related to territorial defence, especially during the reproductive phase. This study was conducted to investigate reproductive aggression, territorial defence and gonadal development of adult males and females.

Materials and Methods

Adult male hybrid red tilapia were acquired from the Experimental Fish culture Station, Macaíba, RN of the Federal University of Rio Grande do Norte, Brazil. Twenty fights were staged between adult males of red tilapia of different body sizes, and each test was conducted in triplicate. As the male fish settled down in the individual aquaria, they started to establish and defend territories. Fish defending territories and those without territories were used in the tests.   Encounters were programmed between five resident adult males with established territories (resident status), each maintained in separate glass aquarium, with five adult non-resident males (non-resident status). Resident fishes were those that established and defended territories. Fights were also staged in neutral aquaria, between adult males, which held territories, with those, which never established territories. In this test category, the two males were introduced simultaneously in a neutral aquarium. At the beginning of the tests, the measurements and weighs of the fishes were registered. The observations were conducted using the continuous focal method.

Forty males and females of the hybrid red tilapia were used to determine the reproductive biology. The fishes were measured, weighed and dissected. The gonads were macroscopically classified. Histological examinations were carried out on sections of ovaries and testes stained with haematoxylin and eosin. Fecundity, gonadosomatic index and relative proportion of oocytes were estimated. 

Results and Discussion

In all fights, one fish emerged as a loser as the agonistic interaction proceeded. The bigger males were more aggressive in agonistic encounters and acquired good spawning territories and were preferred by the females. In fights with a resident and an intruder, aggression manifested by the resident male was significantly higher than that of the intruder male. However, in fights on neutral territories, the larger fish won all fights.  

The number of attacks given by the winner was lowest in fights on neutral ground and highest in fights with a large resident. Resident males of similar size were more aggressive during the encounters (Figure 1), similar to the observations of Turner and Huntingford (1986). In territorial species, prior residence was the major determinant of the outcome of territorial encounters between males of hybrid red tilapia. Possession of a territory and relative body size of the males were determinant factors of territorial encounters.
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Figure 1- Mean frequency of aggression presented by males of red hibrid tilapia, Oreochromis niloticus x O. mossambicus

The macroscopic observations of the gonads of hybrid red tilapia showed four stages of development:  immature, maturing, mature and partially spent. The mature females showed simultaneous occurrence of oocytes of different sizes, indicating partial spawning (that each individual spawns more than once within a breeding cycle). (Câmara and Chellappa, 2000). 

The microscopic analyses, it was possible to identify the immature stage, phase I and II corresponding to the maturation stage, the mature stage and the partially spent stage with some empty follicles, mature oocytes with a large quantity of immature and maturing oocytes. The mean fecundity was 1213 mature oocytes.

The microscopic analyses of testes showed the primary and secondary spermatogonia; primary and secondary spermatocytes; spermatids and spermatozoa. The mean gonadosomatic index of males was 0,73 and that of females was 2,75. It is a iteroparous species with a low fecundity due to its partial spawning habit coupled with the high degree of parental care.
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