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ABSTRACT

The aim of this study was to determine the effefcteaternal size on egg production in saline-tolgrtlapia O.
mossambicus. Female broodstocks were taken fr@rponds, kept in concrete tanks and classified gize
groups: small-sized (20.1-26 g), medium-sized (2632.0 g) and large-sized group (32.1 — 38.0 @) allowed to
be paired with male broodstocks in a ratio of 3das to 1 male. They were fed a commercial dietatoimg 30%
crude protein. Fecundity, relative fecundity, weigf gonads and Gonadosomatic Index (GSI) wereragbed.
Fecundity of O. mossambicus were in the range hiegareported by other investigators. Fecundityg aelative
fecundity of saline-tolerant O. mossambicus weiftuémced by the maternal body size; the relatiopshof
fecundity with total body weight and with gonadgtiwere linearly correlated
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INTRODUCTION

In general, the fecundity, larval development andsurvival of tilapia are severely affected unthégh salinity
conditions [20]. Although salinity exposure of theodfish as early as the spawning stage does iraghe salinity
tolerance of the fry, fecundity of the broodstoskadversely affected. An alternative approaclo ispawn the fish
in freshwater and hatch the eggs in saline wagtk [In O. niloticus hatching rates in salinities from 0 to 159 L
were almost similar to those of freshwater-spawaed hatched eggs but above 15 fdalinity inflicted heavy
mortality. Still another alternative approach dasteated irO. niloticusis to hatch the eggs in lower salinities (15-
I8 g L") and to transfer the fry to higher salinities @@L™) at the size of maximum tolerance [23, 25].

The problem in the seed supply of tilapia is pagtyributed to the low fecundity and asynchronopaveing
between females in the same environment (Tsadik Baxti 2007). Even in tanks which is a more cotabl
spawning environment, natural fry production wittcdease rapidly after an initial peak in spawniregause of
asynchronous spawning [8]. Improvement in spawmsiyrgchrony in Nile tilapia broodstock managemeietude
stocking density [2] and dietary protein levels 19, 26] among a number of factors. This suggdstisfecundity is
highly influenced by body size since stocking dgnand dietary protein levels directly affect growt
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The aim of this study was to determine the effexftsnaternal size on the reproductive performanceatine-
tolerant tilapiaO. mossambicus.
MATERIALS AND METHODS

The reproductive performance ©f mossambicusere evaluated at the Brackishwater Center oluhiwersity of
the Philippines Visayas from February to March 20B&perimental facilities were located at Leganiso,
Philippines.

Experimental facilities

Nine breeding units used were hapas {fine-meshed breeding nets) suspended in thre 8 X m concrete tanks
and 1.2-L clear plastic jars for egg incubation.t®¥avas from a freshwater reservoir tank suppliggtavity to the
experimental facilities, supplied with aerationdislift method.

Experimental fish and design

Broodstocks were taken from the ponds of the rekeeenter and kept in concrete tanks. Tilapia fen{at36)

broodstocks were visually identified by examinihgit urogenital papillae and were conditioned favexks during
which they were fed commercial feeds intended ifapia (30% crude protein) at 5% body weight. Fezaakhich

were ready to spawn where then selected by visthmation of their morphological characteristithe selected
female tilapias were randomly distributed and ghiréth male tilapias at a ratio of 1 male to 3 féena each hapa
net. Three hapa nets were installed per concreke(8x 3 x 1 m) in a total of 3 tanks containingptal of 36 tilapia
breeders. Each replicate (i.e. one hapa net) wéight class had the same male to female ratioddtermine

whether the size of the spawners will have an efféecegg production, female spawners were classifieo size

groups, namely small-sized (20.1-26 g), mediumes{26.1 — 32.0 g) and large-sized group (32.1 O 83.

Prior to pairing, variation in the total weight tifapia breeders for each hapa net were intentipmalnimized
(Table 1). The tanks were located outdoor, filkdth freshwater and followed a natural photoperéodl ambient
temperature (28.5 -3°0). Freshwater was used since the reproductivierpeance as well as survival of eggs in
seawater is much better than in seawater. On@Heldy following pairing, 18 female tilapias out tiettotal 36
fish were sacrificed, weight and total length meadu Ovaries were excised and weighed and the eunfteggs
was counted to determine the total fecundity fahefish. Fecundity was estimated from total cowfteggs in the
ovaries of the fish in the most advanced stagecgélbpment [16]. Relative fecundity, expressedhasnumber of
eggs per 100 Ybody weight (bw), was determined by dividing theat number of mature eggs produced with the
total bw of the particular female spawner in g niplitd by 100. The weight of the gonad relativetie total body
weight, i.e., the Gonadosomatic Index (GSI) wasudated as: GSI = (weight of the ovary/total bwtloé fish) x
100.

The remaining fish in the outdoor hapa nets weexkéd for spawning and mouth brooding on a daikishdggs
were collected from each female, manually countetiteansferred into artificial incubators that wergplied with
aeration by airlift. An incubator was a clear filagar (1.2-L capacity) with a wide mouth that bled convenient
placement and removal of eggs and fry and a nalrottom. Potassium permanganate (KMjN®olution was
added every 12 h to distinguish and discard bad ¢gbite-colored eggs) from the good ones (browialor).

Dead eggs and fry were counted before discardTrilgpia fry were allowed to hatch in the incubat@bout 3 days
post-spawning) and transferred to small basing cothplete yolk absorption (about 8 d post-spawhafter which

they were transferred into nursery tanks.

Data analysis

To determine whether significant differences extstsween fecundity, relative fecundity, GSI, fryrgmeters of
different sizes ofO. mossambicufingerlings, one way analysis of variance (ANOVWas performed. Survival
rates and GSI were arcsined transformed beforeopeirig one-way ANOVA. When significant differences
between treatments exist, the Duncan’s Multipledeahiest as a post hoc test was performed [7]. ®imgirelation
analysis R?) was used to determine the degree of relatioriséiiween the weights of female broodstock and gonad
with fecundity.

RESULTS AND DISCUSSION
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The results obtained show that all of bemossambiculroodstock had a high adaptability for spawnindarrthe
conditions of the experiment in hapa nets insidecoete tanks, with a high survival rate, sexualuraton and
natural spawning.

Fecundity ofO. mossambicuis scientific literature vary widely stemming pedily from factors such as feeds, time
of year and other factors. In the present stuglyrfidity increased with fish size from a mean @5Ldggs in small-
sized female (median= 23.28 g) broodstock to 44is dor large-sized female (median=35.15 g) bramzs{Table
1). Hora and Pillay [11] state that the femalepidalays 75-250 eggs at a time. Other works refemtindity of
tilapia from 80 to 1000 eggs per female [15]; 808@0 eggs for female tilapia measuring 8 cm to &g ¢
respectively [3]; 180-300 eggs and 350-500 eggsaférmonth old and 8-month old tilapia female, ezspely
[15]; 360-1,775 eggs per femal@ mossambicusvith 20-32 cm length range and 145-538 g weiginigea[4].
Measurements made by Jaspe and Caipang [12] raviealundity for saline-tolerarf®®. mossambicuto be about
550-570 eggs femafewith weight range of 30-70 g. In the present gtudle noted a higher fecundity of 488 to
1368 eggs femafewith a median weight range of 23.28 to 35.15 @§e Tecundity range was higher and wider than
those reported by Jaspe and Caipang [12] and dmulan indication of a better conditions of varidastors that
affect egg production.

Riedel [18] observes that the relative fecundityOofmossambicaange from 660 to 1,754 eggs 100 lgv while
that of Hatikakoty and Biswas [10] range from 54611550 eggs 100'gbw. In the present study a higher relative
fecundity was observed (2,096 to 3,092 18(gdy weight) than those reported. This may biditation that the
method of allowing the salin®. mossambicut® be paired with the male in freshwater couldabrmuch favorable
condition, in addition to feeding commercial feemhtaining 30% protein, for the proper productioregfys in this
tilapia strain. The effect of salinity on egg puaton and hatchability of fry in tilapia have mgkeesults from
various studies. In the Nile tilapia, reproductperformance o0. niloticusfemales were comparable at freshwater
and brackishwater (12 ppt) conditions and incraasiie salinity to full seawater resulted in thduia of hatching
[22]. In contrast, fry production d. mossambicuwas higher in brackishwater (8.9-15.2 ppt) tharfir@shwater
[21].

Total fecundity increased with increasing body sitéemale broodstock but the relative fecunditysvsagnificantly
higher in bigger-size®. mossambicufemale broodstock (Table 1). These results didageee with those of Jaspe
and Caipang [12] who find that there was no sigaifi differences in total fecundity in all the sg®ups ofO.
mossambicusFurthermore, they report that relative fecunditgrease with increasing size of female broodstock

Gonadosomatic index (GSI) increased with increasing of the female parerf®€0.96), this finding might be due
the spawning frequency during the time of the stwtlich was higher during the dry season than dutfiegrainy
season. Seasonal fluctuations in reproductive siterseemed to be related to productivity of O. samsbicus.
Generally, in any given environment, seasonal tiana in relative fecundity have been observedabBagt al.[6]
suggest the fluctuation may be due to differenibundance of food, and fish species could exhibitie
fluctuation in fecundity among member of the sapectes, size and age.

Physical parameters of the hatched fry and survixere not correlated with the fecundity or body giwiof the
female parent (analysis not shown). The fry boéyght and length did not significantly vary in sinahedium or
large female parent. However, survival rate of lilaéched fry was significantly better in those proed by the
large female parent than did those by small andumegarents (Table 1).

Table 1. Fecundity and fry parameters (Mean + SDhetween different female weight classes (n= 3).

Size Weight Class (g) of Fecundity (no. of Rel. fecundity Fry Body Fry length  GSI Survival
female broodstocks eggs femald) (100 g* bw) weight (mg) (mm) % Rate %
Small 20.1-26.0 488 2096 7.7+0.3Z2 8.5+0.27 0.183 70
Medium 26.1-32.0 594 2090 76+0.13 85+0.12 0.28¢ 79
Large 32.1-38.0 1368 3097 7.8 +0.40 8.8+0.35 0.359 8g

Fecundity varied between maternal size groups wisiéh agreement with previous reports [14, 17jvéts linearly
correlated with the female body weiglf€0.94) and with the weight of the gonad weigRt=0.71) (Figure 1),
which is in agreement with the finding of Petek3][that finds high significant correlation betwedemale weight
and spawn size tested in blue tilapia. Howeves fimiding is in contrast with the findings of Despeet al. [5]
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which demonstrated that the fecundity @reochromis aureuss not correlated with the body weight and the
fecundity does not increase systematically withabe of fish.
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Figure 1. Relationship of weight of0. mossambicus female spawner with the number of eggs spawned feta™.

The relationship between fecundity and female’sagbweight significantly varied among treatmers@.05); the
weight of the gonad is linearly correlated withuadity (Figure 2).
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Figure 2. Relationship of the weight of gonads tthe number of eggs spawned fematespawner.

One probable factor was nutrition which could dffine fecundity ofO. mossambicusSize and age also affect the
egg number [13]. It seemed that @ mossambicyssize as a single factor could probably be usegrélict
reproductive efficiencies of the females with redge weight class. In general, using large sizedies to improve
productivity is advisable for tilapia culture. Atthgh fecundity varies greatly in individuals of osgecies of the
same weight, length and age, in many speciesri¢ases in proportion to the size of fish [13].

In conclusion, fecundity of the saline-tolerant t@ossambicus were in the range of the values repdayeother
investigators. Fecundity and relative fecunditysafine-toleranD. mossambicugere influenced by the maternal
body size; the relationships of fecundity with tdtady weight and with gonad weight were linearbyrelated.
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