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ABSTRACT

The aim of this study was to evaluate the prodectierformance of two strains of Nile tilapi®reochromis
niloticus) in mixed raising systems. A total of 3600 fistvd& species was used, 1800 belonging to Boua&adiz
and 1800 to Chitralada. The experiment was carogd in three phases; Phase | in an incubator inbt&es, in
which two treatments (Bouaké and Chitralada) wesstedd by using nine repetitions; Phases Il andwére
performed in 18 cement tanks with the same tregsmém phase |, regarding the final weight and gainweight,
Chitralada strain showed the highest final weightues. In phase Il, Chitralada showed the highesdl fweight
value when compared with Bouaké, and, considetiegggin of weight, Bouaké obtained the best rebulphase
Ill, Chitralada showed better final weight resul{$04 days of raising), final weight, final lengtmdagain of
length/cm (152 days of raising); but, after 279 sl@y the cultivation, Bouaké showed a higher weaid length
gain. These findings showed that Chitralada stgai@sented the best performance.

Key-words: Performance, Strain@reochromis niloticusReproduction, Nile tilapia

INTRODUCTION increased from 8.6 million tons to 24.4 millions
tons in 2001 (Borghetti et al., 2003).

According to FAO (2003), in 2002, the fishing andTilapias are one of the most cultivated species all
worldwide aquaculture conditions has shown amver the world, being the third worldwide
increase of 9.2% in the production from 1970, irproduction with 5.7%, followed by both the
comparison to the only 1.4% of the extractivecyprinid fish species that represent 87.2% of the
fishing and 2.8% terrestrial animals productiontotal amount of the fishes cultivated in the world,
China remains as the biggest producer, with 719%nd the salmonoid fish species that correspond to
of the volume and about 50% in terms of theabout 7.2% of the fish production (Borghetti et al.,
value. In 2001, 142.1 million tons of fishery were2003). The worldwide production of tilapia in the
produced (either from the fishing or from thelatest years was significantly influenced by the fast
aquaculture). This showed that the activityexpansion of theO. niloticus specie raised in
contributed with more than 48.4 million tons,China, Philippines, Thailand, Indonesia and Egypt.
equivalent to U$ 61.4 billions (Borghetti et al.,From 1984 to 1995, raising showed a significant
2003). Due to this explosion in the aquacultureincrease from 38%, that is, 198,000 tons to 57%,
the fishes worldwide production also significantly659,000 t (Fitzsimmmons, 2000). Considering
increased in the last 12 years. The productiohoth the advance of tilapiculture and the rapid
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growth and interest for the fish meat, the demanaeight and filet weight) of Nile tilapia strains in
for the lineages with a satisfactory performancalifferent breeding phases, compared the
has been increasing, besides the adaptation to timtraspecific hybrid (HIB) cross-breeding between
raising environment, thus, attending thethe male Chitralada (Thai) and the female Bouaké
perspectives of the markets for the(Brazilian); the Bouaké internationally known as
industrialization as well as the sportive fishing.  Nilotica; the Chitralada, the first (Chjl and
Studies carried out by Siddiqui and Al-Harbisecond (CHJ) generations of the Thai strains. The
(1995) comparing different species of tilapia andCHI,, the second generation of Chitralada showed
their respective hybrids during the post-reversioithe best results.

period, as well as evaluating the growth (survivallhe aim of this study was to evaluate the
and specific growth), which showed that Nilezootechnic performance of two strains of Nile
tilapia (O. niloticug was the best. Bentensen et altilapia in mixed raising systems.

(1998) observed the growth performance of eight

lineages of. niloticusand their hybrids in several

raising systems in Asia, with fish species fromMATERIAL AND METHODS

Africa and noticed that the growth of three African

lineages was higher than the Asian ones and thihe experiment was carried out d&stacdo

the latter showed a low hybrid vigor. Experimental de Pisciculturaf the Universidade
Several studies have been carried out to evaluaistadual de MaringAUEM/CODAPAR, located
the population genetics, sustentability andn Floriano, municipal district of Maringa—-PR,
evaluation of the strains in order to seek a highgfom November 2003 to August 2004. The
productivity and environmental sustentability.experiment was divided in three phases. In Phase |
Ramella et al., (2006) observed that the genetihe fish species were allocated in an incubator, and
variability of four fish species Rimelodus in Phases Il and i, these species were transferred
maculatus, Prochilodus lineatus, Salminusto the concrete tanks.

brasiliensis and Steindachneridion scripta

collected in the upper Uruguay River basin, arFish-larvae species Origin

analyzed using the RAPD technique, showed higia total of 3600 Nile tilapia @. niloticu§ was
levels of the genetic variability among individuals. evaluated, 1800 belonging to BOK strain and 1800
Baccarin and Camargo (2005) studied the effect ab Chitralada strain (CHI). The fish-larvae from
different feed management on the quality othe BOK strain was obtained aEstacdo
effluent water generated in Nile tilapia cultureExperimental de Pisciculturaf the Universidade
ponds, where these authors observed that tiEstadual de Maringd (UEM-CODAPAR) in
effluent water quality decreased in all theFloriano municipal district, and the fish-larvae
treatments. from CHI strain was obtained @aRiscicultura
Dan and Little (2000) supposedifferences Aquabe) located in Rolandia, both of them in
between the lineages by studying the performandearana.

of three lineages of Nile tilapia (Gift, Thai, and

Viet) in two types of raising, that is, monosex andviaterial

mixed cultivation in summer and winter in two For phases | and I, was used an incubator covered
breeding systems in the North of Vietham. Fromwith 50% wire screens known as screen sombrite.
the tilapia fish-larvae species from Nile bred in thePlastic covering was used on all the sides, in order
winter in both the cultivations mentioned aboveto protect them from the sudden climatic changes
the Gift lineage showed a higher final weightand likely predators. In this shelter, eighteen
when compared with the other two onesamianthus cement boxes with a capacity for
Considering the monosex raising in the thre&Q0l/water each were used. The water was daily
lineages the growth was significantly higher tharrestored at a proportion of 40%. In the third phase,
in the mixed raising (R 0.05). The growth of the the species were transferred to the concrete tanks
three strains was significantly lower in thewith a capacity of 4500I, which were covered with
incubators than in the tanks. a screen in order to avoid the likely predators.
Wagner (2004), in a study evaluating the

productive performance (average daily weight

values, apparent feeding conversion, carcass
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Diets and Feeding Regimen Evaluation of the Performance

A sort of commercial bran fish-food was used inin all the phases, the following parameters were

the Phase |, whereas an extruded fish-food wamsvaluated: initial and final weight, gain of weight,

used in phases Il and lll, both of them containingnitial and final length, gain of length and survival

45% of the crude protein. The feeding wasn Phase Il in which three biometries were

performed four times a day in large quantities, buperformed. The survival rate in each treatment was

the wastes were taken out from the tanks througtalculated based on the difference between the

the siphonage to keep the water always clean andumber of species that initiated and ended the

thus, allow an optimum development of the fishphase. The temperature and dissolved oxygen were

species. evaluated daily, and the pH and the water
conductive were monthly observed.

Phase |

In this 88-day phase, 3600 larvae were used, 18@ata Analysis

of them belonging to CHI strain and 1800 one-The Experimental Outlining was completely used

week-old non-sexed BOK larvae strain. The initialat random, with two treatments and nine

average weight and length were 0.7744g antepetitions as follows: T1 (male and female

3.48cm, respectively for the BOK and 1.294 andBouaké) and T2 (male and female Chitralada).

4.084cm for the CHI. These animals were The following statistic model was used:

distributed at random in 18 boxes, nine of them for Y, = + Ti(S)) + §;

the BOK strain and nine for the CHI strain, where:

allocating 200 animals in each. The animals were Y;, is the observation of the i strain in j

redistributed when achieved about 9.0 cm ofepetition of k sex;

length and then the phase Il was initiated. W is the general average;
T; is the strain effect
Phase I S is the effect between the sexes

Phase Il of was carried out in a 22-day-period and eijj is the random error associated to eagh Y
the fish species were redistributed once more iBpservation

the following treatments: T1 (Mixed Bouaké) and

T2 (Mixed Chitralada). The initial average weightThe variance analysis of the performance variables
and length were 4.305g and 6.33cm, respectivelyas carried out and the averages compared by
for the BOK and 6.520g and 7.13cm for the CHlysing the F test at 5% of probability (Banzatto and

These animals were distributed at random in 1&ronka, 1995). For the analyses, the Statistic and

boxes, nine of them for the BOK strain and nineGenetic Analyses System (SGAS) was used
for the CHI, allocating 40 animals in each. (Euclydes, 1983).

Phase I

Phase Il was carried out in a 169-day-period anRESULTS AND DISCUSSION

was initiated with fish species with an average

weight and length of 8.265g and 9.763cm for thehysjcal-chemical Parameters

BOK and 8.661g and 11.091cm for the CHI. Afterrhe water variables shown in Table 1 have the

the incubation, the species were submitted to tWetandard suggested for aquaculture (Boyd, 1990),
treatments with nine repetitions in the concretgs well as for the satisfactory development of the
tanks with a capacity of 4500L. Regarding thespecie (Popma and Phelps, 1998), eliminating,
repetition of each strain, this phase embraced 3Ays, their influence regarding the survival of the
fish species. fish species.
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Table 1 - Average values of both the water temperature aedltbsolved oxygen, pH and conductivity during the
experimental phase.

Water temperature (°C) O.D (mg/l) pH Conductivity (mS/cm)

21.25+ 3.92 5.35: 1.62 7.92+ 0.82 167.94 18.25
Performance Parameters Phase Il

Phase | Table 3 shows the average values of the initial

The results obtained for the final weight and gairweight (IW), final weight (FW), and final length
of weight showed that the CHI strain presented th@-L) of the Phase Il. The results showed that there
highest values for the final weight and gain ofwere significant differences between the BOK and
weight. These results were similar to other studfHI strains on weight gain. The CHI lineage
carried out during the initial and growing phaseshowed the higher final weight. The gain of weight
with Nile tilapia using 25 CHI and 20 BOK strain. of the BOK lineage was better than that of the CHI
It was observed that the performance was bettatrain.

for the CHI strain, which had a higher gain ofConsidering the final length and gain of length, the
weight (P< 0.05) than the BOK strain (Boscolo etresults were similar. There was no significant
al., 2001). The low performance of the BOKdifferences between both the strains. The results
probably occurred due to the high consanguinity ofelated to the final length were in agreement with
this strain, which was introduced in this countrythose obtained by Romana-Eguia and Eguia
for 30 years and originated from an allotment 0{1999), who compared five Asian strains of the red
only 60 individuals (Moreira, 2000). Pullin and tilapia in the sea environment and concluded that
Capili (1988) carried out a study in Asia with even after 10 weeks, they showed similar lengths.
stocks of tilapia and observed a low productiverhe findings obtained by Tachibana et al., (2004)
performance due to the introduction of a smaltontradict the results obtained in this study. The
amount of tilapia. The results of the present study authors compared the performance of different
were in disagreement with Wagner (2004) whestrains of tilapia, that is, CESP (C), Pernambuco
evaluated four strains (intraespecific hybrid,(P), Thai (T) and Santa Catarina (SC) during the
Bouaké, and SLand 2¢ generations of Chitralada) sexual reversion phase and found significant
in different breeding phases, regarding the gain dfifferences P< 0.05) for the final total length,
weight. No significant differences was foundwhereas the strains C, T and SC had a higher final
between the strains when compared with the initidength, although PE strain, which presented a
phase. This was probably due to the fact that thewer final length, was similar to SC strain.
species were in the initial phase in which in spiteayaprakas et al., (1998) also observed differences
of the significant difference of weight between theamong some strains of Nile tilapia; the Chitralada
treatments, the gain was similar. strain showed a faster growth than Bouakeé. In this
In a study comparing the growth of 11 tilapiastudy, the F1 hybrids between both the strain and
strains Q. niloticug and two genetically male F2 hybrids (result of the coupling between the F1
lineages (GMT) in the mixed raising, significantindividuals) were also evaluated, increasing in
differences were also observed regarding thaverage 28 and 37% more than the pure

growth between the lineages; both GMT straingndividuals, respectively. Macaranas et al.,
presented a higher growth rate in relation to th€1997) studied tilapias from Israel, Thailand,
other ones (Capili et al., 1995). Mozambique, and red tilapia hybrid. The Thai

Table 2 shows the average values of the initisdtrain showed a gain of weight significantly
weight (IW) and final weight (FW), gain of weight higher, reflecting the phenotype/environment
(GW), and final length (FL) in the Phase | relation. .
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Table 2 -Average values for Phase | species performancemngdeas of the different strains of Nile tilapi@.(

niloticus).

Variable W FW GW FL
BOK 0.77 a 430 a 351a 6.33 a
CHI 1.29a 6.52 b 5.25b 7.12 a

According to Turkey's Test, the averages followed by the same iettee columns do not differ at a 5% probability. Caption: Inifidight
(IW), Final Weight (FW), Gain of Weight (GW), Final Length_{FBOK (Bouaké strain) and CHI (Chitralada strain).

Table 3 - Average values for the species performance parasnieté>hase Il of different strains of Nile tilagi@.
niloticus).

Variable W FW(g) GW FL (cm)
BOK 4.30a 8.26 a 3.96a 9.76 a
CHI 6.52 b 8.66 b 2.10b 11.09 a

According to Turkey’s Test, the averages followed by the same iettee columns do not differ at a 5% probability. Caption: Inifidight
(IW), Final Weight (FW), Gain of Weight (PW), Final LengffL}, BOK (Bouaké strain) and CHI (Chitralada strain).

Phase Il by the CHI strain regarding the GW, occurred due
Tables 4 and 5 (performance between the sexestm the onset of the reproductive process, the
the strain) and 6 (performance of the straingnoment when the female wastes its energy for the
between sexes) show the average values of theproduction, what seemed to be an indicative that
final weight (FW), gain of weight (GW), final the CHI females grew less than the BOK females
length (FL), gain of length (GL) in Phase lll, after the maturity.

respectively. After 125 days of raising, there werétudies carried out by Bromage and Coward
significant differences for FW and GW between(1999) with Tilapia zilli kept with different
the treatments, the moment when the CHI straifeeding rates since the post-larvae period until the
showed the best results for both variables imdult phase observed during a long period of
relation to the BOK. These data were in agreemeffiéeding restriction that the tilapia female seemed
with the studies performed by Romana-Eguia antb sacrifice a gain of weight and body growth in
Eguia (1999) and Wagner (2004), comparing therder to maintain the reproductive investment.
differences of the productive performance betweemhis implie that if the feeding restriction were
the tilapia strains. These authors, besidessed for a long period as a practice to reduce the
observing such differences, showed the superiorityosts of tilapia maintenance, the reproductive
of the Chitralada strain. changes related to the body size could occur, not
After 152 days of raising the FW was differenthaving, thus, any change either of the egg size or
between the lineages, and, the CHI strain showdtlie gonadosomatic relation. Balarin and Haller
the highest value. On the other hand, the GW di¢lL982), in studies performed with tilapia females,
not show significant differences. Regarding the Flobserved that an inferior growth of up five times
and GL, there were significant differences betweenoncluded that occur, depending on the
both the lineages, and the CHI strain obtained theanagement adopted.

best results again. These results disagreed witbonsidering the final weight, gain of weight and
those obtained by Zanoni et al., (2000) withfinal total length, there were significant differences
different lineages of tilapia, during the phasebetween the male and female of Bouaké strain, the
between 30 and 60g in average, in which thenale achieving a higher percentage, that is, 32.83,
Chitralada showed a gain of weight higher than th87.05, and 12.38%, respectively for these
Hybrid and Bouaké strains. After 279 days ofvariables. The same behavior was observed for
raising, the GW and GL were significantly Chitralada strain, which showed significant
different, an the CHI obtained a lower value fordifferences between the male and female, the male
GW in relation to BOK, which obtained the achieving a higher percentage, that is, 78.88,
highest value for the GL in relation to the CHI.304.17, and 19.98%, regarding the same variables.
Probably, in this last phase the lowest value shown
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Table 4 - Average values for the performance parameterseofish species in Phase Il of different tilapieasts

(O. niloticus.

TRAT DR FW (9) GW (g) FL (cm) GL (cm) S (%)
BOK 125 20.26 a 15.64 a 12.06 a 2.30a

CHI 2481b 21.17b 11.04 a -0.04 a

BOK 152 48.77 a 28,51 a 1293 a 0.86 a

CHI 62.89 b 38.08 a 14.45b 3.40b

BOK 279 141.02 a 87.79 a 18.89 a 5.43 a 72.6
CHI 134.37 a 69.33 b 18.69 a 4.08 b 73.4

According to Turkey’s Test, the averages followed by the saneg Ietthe columns do not differ at a 5% probability level. CapfiiR:(days of
raising), Final Weight (FW), Gain of Weight (GW), Final lgthh (FL), Gain of Length (GL), Survival (S), BOK (Bouaké stjaamd CHI
(Chitralada strain).

Table 5 - Average values for the performance parameters legiilee sexes for the tilapia strai. (iloticug in
Phase 1.

Strain DR Sex FW (g) GW (g9) FTL (cm)
BOK 279 M 153.00 104.29 19.77

F 115.18 66.40 17.59
CHI 279 M 183.35 120.45 20.98

F 102.50 39.60 17.49

Caption: DR (days of raising), Final Weight (FW), Gain of Wei@WV), Final Total Length (FTL), BOK (Bouaké strain) and GBhitralada
strain).

Table 6 - Average values for the performance parameterseftiains between sexes in tilap@ (iloticug in
Phase Ill.

Sex DR Strain FW (9) GW (9) TFL (cm)
M 279 BOK 153.00 104.29 19.77
M CHI 183.35 120.45 20.98
F 279 BOK 115.18 66.40 17.59
f CHI 102.50 39.60 17.49

Caption: DR (days of raising), Final Weight (FW), Gain of WeighitV), Final Total Length (FTL), BOK (Bouakeé strain) and GBhitralada
strain).

Regarding the final weight and final total length,strains, and independently of the strains, Bouake
there were significant differences between ther Chitralada, the male performance was always
males of Chitralada and Bouaké strains, showingigher than the females.

that the Chitralada males presented higher values.

The female showed significant differences only for

the gain of weight, indicating that the Bouaké

strain female was higher than the Chitralada straiA\CKNOWLEGMENTS

female.
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It can be concluded that there was no significative
differences between the performances of both

Braz. arch. biol. technol. v.51 n.3: pp.531-538yMane 2008



Evaluation of the Performance of Two Strains oeNiilapia 537

RESUMO Bromage, N. R.; Coward, K. (1999). Spawning

frequency, fecundity, egg size and ovarian histplog

O objetivo deste trabalho foi avaliar 0 desempenho I 9roups offilapia zilli maintained upon two distinct
produtivo de duas linhagens de tilapia do Nilo 1000 ration sizes from first-feeding to sexual
(Oreochromis niloticus em sistemas de cultivo maturity Aquat. Living Resour2 .1, 11-22.-

. . . ., . Capili, J.B.; Mair, G.C.; Beardmore, J.A.; Skibinsk
misto. Foram utilizados ?3600 alevinos o_Ie tilapia, p o E. (1995). Communal growth comparison of 11
1800 da linhagem Bouake e 1800 da Chitralada. Ostrains of mixed sex tilapiaOgeochromis niloticus
experimento foi conduzido em trés fases, a Fase IL.) and two strains of genetically male tilapia (GM
realizada em estufa em 18 caixas, nas quais forami37: 328- 329.
testados dois tratamentos (Bouaké e Chitralada)an, N.C.; Little, D.C. (2000). The culture perfante
nove repeticdes; e a Fase Il e lll realizadas em 180f monosex and mixed sex new season and
tanques de alvenaria, com os mesmos tratamentosoverwinted fry in three strains of Nile tilapia
Na fase I, a linhagem Chitralada apresentou ogOreochromis  niloticus in northen  Vietnam.
maiores valores para peso final e ganho em pes|r:JAq“aCUItUIre 184, 221-231.

Na f I Chitralad ¢ : | uclydes, R.F. (1983).Manual de utlizacdo do
a fase 1, 8.‘ Itralada aE)re§en ou o’mr_;l!or valor programa SAEG (Sistema de Andlises Estatistica e
para peso final em relacdo a Bouaké, ja para o

b Genéticas)Vicosa: Universidade Federal de Vigosa -
ganho em peso a Bouaké obteve o melhor centro de Processamento de dados

resultado. Na fase Ill, a Chitralada apresentou gsa0 2003, Aquaculture Statistic, 2002. Disponivel
melhores resultados para peso final (104 dias deem:< www.fao.org/aquacultuseAcessado em 10 de
cultivo); peso final, comprimento final e ganho em outubro de 2006.

comprimento (152 dias de cultivo) e aos 279 diakitzsimmons, K. (2000). Future trends of tilapia
de cultivo, 0 ganho em peso e em comprimento aquaculture in the Amer_icas_. In: Costa Pierc_e, B.A.
foram maiores para a Bouaké. Estes resultados?akocy, J.E. (9Ed) Tilapia Aquaculture in the
demonstraram que a linhagem de melhor Americas. Baton Rouge, Lousiana: World

. . Aquaculture Society, pp. 252-264.
desempenho foi a Chitralada. Jayaprakas, V.; tave, D.; Smitherman, R.O. (1988).

Growth of two strains of Oreochromis niloticus and
their F1, F2 and backcross hybrids. In: PULLIN, R.
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