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ABSTRACT

In this study was tested the effect of betainenergtowth performance of the piaucgu fish. For thiggnty-one fish
(mean = SD: body weight: 14.9 + 1.3 g) were randpmlistributed in one out of three experimental tneents (n =
7 each; 1 fish/aquarium): without betaine addedhe food (control); 3.6 g betaine/Kg of food; @.betaine/Kg of
food. The fish were exposed to experimental camditfor 60 days. Fish presented significant grothttoughout
experimentation, but no statistically significanifference was found for any parameter analyzed amtire
treatments, except for condition factor, which viaggher in control group than betaine ones. Accoglim it was
concluded that betaine had no enhancing effectrowtip of piaugu.

Abbreviations: SGR - specific growth rate; FCE - food conversidficiency; FI - food intake; K - condition
factor; TGC - thermal-unit growth coefficient
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INTRODUCTION investigations have reported that betaine improved
growth in fish (Clarke et al., 1994; Virtanen et al.,
Growth performance may be improved by usingl994; Castro et al., 1998; Melanie et al., 2000;
feeding stimulants in order to increase food intak&eklevik and Polat, 2001). However, some authors
(Papatryphon and Soares Jr., 2000a). Betaine,h@ave demonstrated that betaine had no affect on
common feed attractant, has been used as fefish growth rate (Dabrowski and Kaushik, 1985;
enhancer in fish, as reported for coho salmoPuston, 1993; Garcia-Alcazar et al., 1994). These
Oncorhynchus kisutcfCastro et al., 1998), winter controversial results may be indicating a species-
flounderPleuronectes americany®lelanie et al., specific betaine effect, reinforcing the necessity to
2000)and gibel carpCarassius auratugXue and assess betaine effects on growth of other untested
Cui, 2001); it has also been mixed with otheispecies, before applying it in commercial fish
compounds for reaching this growth-stimulatingfarms.
effect, as reported for largemouth bas$iaucu, Leporinus macrocephalus(a South
Micropterus salmoideg¢Kubitza et al., 1997), and American Anostomid), is a species that has
striped bassMorone saxatilis(Papatryphon and recently been commercially cultured for human
Soares Jr., 2000a and b). In fact, severafonsumption with a growing aquacultural activity
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in South America (Albrecht et al., 2001).36% protein diet) were ground, homogenized, and
Accordingly, techniques to improve piaugu growthre-pelleted to allow incorporation of the betaine in
are very interesting goal for aquaculture practicethe two proposed concentrations. This procedure
in which growth rate represents an economicallyvas also performed for the food used in the control
important trait (Moreau et al., 2003; Barreto et al.group (without betaine), for maintenance of
2003). Betaine could be a possibility forsimilar handling procedures among groups.
improving piaugu growth rate. Hence, the presenAt each feeding, a known amount of food was
study examined the effect of betaine-incrementegdrovided to each aquarium. Uneaten food was
commercial fish food on growth of piaugu fish.  collected by siphoning 60 minutes later, dried to
weight constancy and quantified. Thus, the daily
food ingestion for each individual was calculated
MATERIALS AND METHODS by the difference between the food dry weight
before and after this handling. The rate of loss of
Juveniles of piauculLeporinus macrocephalus uneaten food was evaluated by adding a weighed
Anostomidae, Characiformes, were held for abouamount of food into the aquarium containing only
two months in a 1200-L tank (1 fish/ 6 L), water for 60 minutes and then collected, dried and
consisting the stock population. During thisre-weighted (Barreto et al., 2003). No loss of
period, the water temperature averaged 24°C, witineaten food due to leaching or breaking up was
continuous aeration through a biological filter; ancddetected. Three times a week, fish excrements
the photoperiod was set up from 06:00 to 18:00 were siphoned and 20% of aquarium water level
(12L: 12D). Fish were daily hand-fed in excessvas replaced to avoid ammonia and nitrite
with tropical fish chow (Purinaltda, Campinas, accumulation.
SP, Brazil, 36% protein diet). During the experiment, water temperature
From the stock population, 21 fish (mean + SDaveraged 24 + 0.2°C; pH ranged from 7.0 to 7.2;
standard length: 9.1 + 0.3 cm; body weight: 14.9 water-dissolved oxygen ranged from 6 to 7 mg/L;
1.3 g) were randomly distributed in eachand nitrite and ammonia were both lower than 0.05
experimental dietary treatment (each n = 7; mg/L. The photoperiod was set from 06:00 to
fish/aquarium - 541:) 1) without betaine added in18:00 h (12L: 12D).
the food (control group); 2) 3.6 g betaine/Kg ofThe parameters of growth performance were
food; and 3) 7.1 g betaine/Kg of food. Thesecalculated based on Fu et al., (1998): specific
concentrations were based on Papatryphon argfowth rate (SGR) = 100 (InW¥ InW;) At™, food
Soares Jr. (2000a). Each fish was exposed to igonversion efficiency (FCE) = 100 (W W) 1",
respective experimental treatment for 60 daysood intake (FI) = 100 | &™* (W; + W)™, and
Fish weight and length were measured on day @ondition factor (K) = 100 W £. Based on Cho
(the threshold when fish were submitted to theiand Bureau (1998): thermal-unit growth
respective dietary treatment), and off'20d 68'  coefficient (TGC) was calculated as = {W -
days. Food ingestion was monitored everydayVvi'®) T At* 100. Abbreviations are as follows:
throughout this 60-day experimental period. FistW is the fish weight (g), being Wf the final and Wi
were tested isolated from each other for excludinghe initial weight, L the standard length (cm), | the
social effects on growth, since based on pilototal dry food consumed (gt (days) the time
observations was reported heterogeneous growihiterval of each experimental period (see above),
(see Fernandes and Volpato, 1993; Volpato angnd T the temperaturéQ).
Fernandes, 1994; Corréa et al., 2003) anKruskal-Wallis ANOVA was performed at each
cannibalistic behavior in grouped piaugu (data notampling time to test differences among the three
shown). groups (betaine groups, and control) and, when
Each fish was hand-fed twice a day, at 09:00h angecessary, followed by Tukey HSD test of sum of
15:00h throughout the experiment in an amount ofanks. Also, the differences within each group
food totaling 3% of fish biomass each day (6‘-30 throughout the experimental periods were
day, food weight = 450mg; 3660" day, food evaluated by Wilcoxon test (for two moments) or
weight = 600mg). For preparing the betaineby Friedman’s ANOVA test followed by Tukey
incremented food, commercial dry pellets forHSD test of sum of ranks when necessary (for
tropical fish (Purina Itda, Campinas, SP, Brazil, three or more moments). Statistical difference was
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accepted when P<0.05. These statisticagroups (Kruskal Wallis ANOVA test;Ra = 0.79,
procedures were based on Zar (1999). Psotn = 0.56, Ron = 0.046). SGR, FI, TGC, and
FCE mean values are expressed in Figure 2. No
difference was observed in the SGR (Kruskal
RESULTS Wallis ANOVA test; B3 = 0.61, Boeo = 0.40)
and in the FI among treatments in each period
Body weight and condition factor mean values arg¢Kruskal Wallis ANOVA test; B30 = 0.96, Bo.so =
expressed in Fig. 1. Body weight increased.84), and for FI for each treatment between the
significantly for all groups throughout the 60-daysdifferent periods (Wilcoxon test; & = 0.87,
period (Friedman ANOVA test; Bitrol = 0.002, Poetaine - 3.69— 0.24, Betaine - 719~ 086) FCE
Poetaine - 3.6¢= 0.001, RBetaine - 7.2¢= 0.03), but no (Wilcoxon test; Bonwol = 0.02, Betaine - 365~ 0.02
difference was observed among groups (KruskdPoetaine - 7.1¢ 0.03) and TGC (Wilcoxon test: R
Wallis ANOVA test; Fl)nitial = 0.12, BOth = 0.87, = 0.04, I%etaine - 3.60— 0.04, I%etaine - 7.19™ 003)
Pson = 0.92). K increased significantly for all increased significantly when comparing”3060"
treatment throughout the 60-day period (Friedmaperiod with the 0 - 30 period for all groups, but
ANOVA test; Pontrol = 0.002, Betaine - 364~ 0.041, no difference was observed among groups in any
Poetaine - 7.1~ 0.006), and the control group K was period (Kruskal Wallis ANOVA test; FCE,oR =
higher than those found for the betaine treatmenf$46, Roso = 1.0 and TGC, & = 0.68, Bo.e0 =
in the last measurement {60day), with no 0.60).
significant difference between these betaine
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Figure 1 - Effects of betaine on piaucu growth performanaadyBweight and condition factor (Mean
+ SD; n = 7). Different letters denote statisticiffferences among groups in the same
period and within each condition throughout expertation
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Figure 2 - Effects of betaine on piaucu growth performan8pecific growth rate, food intake,
thermal-unit growth coefficient and food conversiefficiency (Mean + SD; n = 7). *
denotes statistical differences between the periods

DISCUSSION Similarly, betaine did not improve growth in

Coregonus schinzi(Dabrowski and Kaushik,
The present study demonstrated that the additioh985), Atlantic salmonSalmon salar(Duston,
of betaine on commercial dry-pelleted food did notl993), sea basdicentrarchus labrax and sea
improve growth performance of the piaucu fish.
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bream, Sparus aurata (Garcia-Alcazar et al., Jr., 2000a). However, no increase of FI was found
1994). when comparing both betaine groups to the
Body weight increased similarly throughout thecontrol group. Probably, betaine might be more
experimental period for all groups with similar effective in rather unpalatable foods. On the other
SGR and TGC among treatments fh-030" and hand, growth rate might increase due to an
30" - 60" period. The K increased significantly for elevation of FCE, independently of an increase of
all groups over time, but the control group had dood intake, as reported for coho salmon,
higher K in the final sampling (80day) when Oncorhynchus kisutghby Castro et al. (1998).
compared with betaine groups. These resultBlevertheless, FCE increased equally for all
indicated that betaine was not a growth enhancegroups in the 30- 60" period when compared to
for the piaucu. In contrast, several other studie§™ - 30" period. Thus, the lack of enhancing effect
reported that betaine increased the growth in fishgpf betaine on the growth rate of piaugu was
for instance see results obtained for coho salmomrobably associated with the absence of enhancing
Oncorhynchus kisutcfCastro et al., 1998); winter effect on those possible growth mechanisms: FlI
flounders, Pleuronectes americanugMelanie et and FCE.

al.,, 2000); and rainbow troutOncorhynchus

mykiss (Beklevik and Polat, 2001). Although

betaine-supplemented foods have been sufficiel A CKNOWLEDGEMENT

for improving growth in fish (e.g. Beklevik and
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transitory conditions are known to affect appetite

due to new adaptation, such as transition from

freshwater to seawater (e.g. Castro et al., 1998RESUMO

Hence, according to these latter statements, future

tests could not be excluded in this fish speciegestamos o efeito da betaina na performance de
through relevant transitory conditions, such asrescimento do peixe piaucu. Para tal, 21
transition from endogenous (yolk), or live food to espécimes (média + DP: peso corpéreo: 14,9 + 1,3
dry one, etc. g) foram distribuidos aleatoriamente em um entre
In the case of the K, changes in this parametetas tratamentos (n = 7 cada; 1 peixe/aquario):
reflected the nutritional or energy status of the fishacdo sem acréscimo de betaina (controle), 3,6 g
(Lambert and Dutil, 1997; Grant and BrOWﬂ,betaina/Kg de ra_gé_(), 7149 betaina/Kg de ragéo_
1999), as K was altered either by storage 0Ds peixes foram submetidos as condigdes
mobilization of energy reserves, such as musclexperimentais por 60 dias. Os peixes apresentaram
proteins (Barton et al., 2002). Thus, the lower K oOfcrescimento  estatisticamente  significativo ao
betaine groups in comparison with control group Kjongo do experimento, porém nenhuma diferenca
could have been indicating a catabolism stateestatistica foi encontrada para qualquer parametro
Although the reported alterations in K might be aanalisado, exceto para o fator de condicéo o qual
result of changes on the energy reserves and tissg maior no grupo controle do que nos grupos
biOChemiStry, the reported alterations mlght a|SQratadOS com betaina. De acordo com isso,

be caused by changes in body water conterdoncluimos que a betaina ndo melhora o
(Lambert and Dutil, 1997), as betaine could haverescimento do piaucu.

some osmotic effects in fish (Castro et al., 1998).

However, data of this study did not allow to further

speculate about these possibilities, so theSREEFERENCES

questions concerning effects of betaine on K

remain inconclusive and should be clarified inaprecht, M. P.: Ferreira, M. F. N. and Caramaséhi,
future studies. P. (2001), Anatomical features and histology of the
Generally, betaine acts as feeding stimulant for tract of two related neotropical omnivorous fishes
fish, inducing an increase of Fl, and consequently, (Characiformes; Anostomidae)Journal of Fish
improving growth rate (Papatryphon and Soares Biology, 58, 419-430.
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