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ABSTRACT 
 
The survival and the growth of Pseudoplatystoma corruscans larvae exposed to four photoperiods: light:dark 
(LD) 0:24, LD 10:14, LD 14:10, and LD 24:0, in a brackish water (5‰) culture were analyzed. Larvae were 
fed with Artemia sp. nauplii at a 500 nauplii/larvae/day ratio. Survival on day 5 was inversely related to the 
length of photoperiod. From days 5 to 10, intermediate photoperiods resulted in a better survival, although LD 
0:24 and LD 14:10 resulted in similar survival on day 10. Larvae presented higher weight at intermediate 
photoperiods. The results suggested that photoperiod requirements shifted during early development of P. 
corruscans larvae. 
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RESUMO 
 
A sobrevivência e o crescimento de larvas de surubim, Pseudoplatystoma corruscans, submetidas a quatro 
fotoperíodos: luz:escuro (LE) 0:24, LE 10:14, LE 14:10 e LE 24:0 em água salinizada (5‰) foram avaliadas. 
As larvas foram alimentadas com náuplios de Artemia sp. na proporção de 500 náuplios/larva/dia. Após cinco 
dias de experimento, a sobrevivência apresentou relação inversa ao aumento do fotoperíodo. Entre o quinto e 
o 10o dia, houve tendência de maior sobrevivência nos fotoperíodos intermediários, mas foram registradas 
sobrevivências semelhantes no intervalo entre LE 0:24 e LE 14:10 no 10º dia. As larvas apresentaram maior 
peso nos fotoperíodos intermediários. Os resultados sugerem que a exigência de fotoperíodo das larvas de P. 
corruscans sofre mudanças durante o cultivo. 
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INTRODUCTION 

   
Fundamental biological rhythms in nature are 
frequently related to the periodicity of light and 
many animals, including fish, exhibit a 24-hour 
cycle in their activities (Boeuf and Le Bail, 1999). 
This cycle dictates the feeding rhythm and is 
specific for each species, being classified as 
diurnal, nocturnal, or diurnal-nocturnal (Zavala-
Camin, 1996). 
 
The mechanism which regulates that rhythm and 
produces effects on growth are not completely 
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clear, but photoperiod can influence the release of 
several hormones that affect fish larvae 
development and performance (Hart et al., 1996; 
Boeuf and Le Bail, 1999). However, the best 
photoperiod for growth is frequently not the best 
one for survival (Boeuf and Le Bail, 1999; Fielder 
et al., 2002). 
 
Photoperiod requirements are specific for each 
species, and the positive effects on the growth 
and/or survival can occur under continuous light 
(Reynalte-Tataje et al., 2002; Moustakas et al.,  
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2004), intermediary photoperiods (Cerqueira and 
Chatain, 2001; Solbakken and Pittman, 2004), or 
continuous darkness (Piaia et al., 1999; 
Baldisserotto, 2002). The light:dark (LD) 
photoperiod 0:24 has been associated with better 
development of Siluriformes fish with some 
exceptions (Nwosu and Holzlöhner, 2000; Giri et 
al., 2002). Photoperiod requirements also vary 
according to the ontogenetic developmental stage 
(Puvanendran and Brown, 2002; Kestemont et al., 
2003). 
 
The surubim Pseudoplatystoma corruscans (Spix 
& Agassiz, 1829) is one of the most important 
Brazilian native species used in fish culture (Cury, 
1992; Ribeiro and Miranda, 1997; Inoue et al., 
2003). However, studies related to the initial stages 
of development of this species are still scarce. 
 
Currently surubim is usually grown under darkness 
thus demonstrating the influence of photoperiod on 
this species. The present study was carried out to 
evaluate the survival and growth of surubim larvae 
exposed to different photoperiods. 
 

MATERIAL AND METHODS 
 
The study was carried out at São Carlos Fish 
Culture Station in Santa Catarina State, Brazil. 
Larvae were obtained from induced spawning using 
the protocol described by Zaniboni-Filho and 
Barbosa (1996).  
 
The eggs were incubated in 200l funnel incubators 
with constant water flow and natural photoperiod. 
After hatching, the larvae were continuously 
observed to identify the moment of mouth opening. 
At that time, the mean (± standard deviation) total 
length was 4.45±0.03mm and mean weight was 
0.57±0.04mg. Larvae were transferred to white, 
circular plastic fishbowls containing 5l of aerated 
5‰ brackish water. These experimental units 
consisted of a closed system without water 
recirculation and the stocking density was 15 
larvae/l.  
 
During the experimental period the water 
temperature and the dissolved oxygen concentration 
(DOC) were monitored twice daily, in the morning 
and in the afternoon, with a YSI-55 oxygen meter. 
The pH, total ammonia, and nitrite concentrations 
were recorded each afternoon, with a YSI-60 pH-
meter and colorimetric methods, respectively.  
 
Four photoperiods were randomly applied as 
treatments in triplicate: LD 0:24, LD 10:14, LD 

14:10, and LD 24:0. However, one experimental 
unit in LD 0:24 treatment was lost during the 
experiment due to an incorrect management and 
was not included in the analysis. 
 
The larvae were fed with Artemia nauplii at a rate 
of 500 nauplii/larvae/day using a four-hour interval 
that started daily at 08:00h. The experimental units 
were siphoned daily with 0.2mm screened hose 
until 40% of water was removed. That volume was 
immediately replaced after the cleaning procedure. 
 
On day 5 of cultivation, survival was evaluated by 
counting all surviving larvae. The study was ended 
on day 10, when all larvae of each experimental 
unit were sieved and preserved in a 4% 
formaldehyde solution for further measurements of 
length, weight, and survival.  
 
The survival was calculated for days 5 and 10 and 
for the period between them using the initial 
number of fish stocked as reference: S = 
(N10/N5)100, being: S was the survival (%) from 
days 5 and 10, N10 the number of survivors on day 
10, and N5 the number of survivors on day 5. 
 
Simple regression analysis (Zar, 1996) was used to 
establish the relationship of survival, weight, and 
length with the photoperiod. Each regression was 
found and tested (α=0.05) with GraphPad Prism 4.0 
software and only valid regressions were presented. 
 

RESULTS 
 
Water temperature, pH, DOC, total ammonia, and 
nitrite concentrations were similar among 
treatments and stayed within the acceptable range 
for fish cultivation (Boyd, 1990), with means (± 
standard deviation) of 25.4±0.09 and 26.0±0.05ºC 
for morning and afternoon temperatures, 
respectively; 7.5±0.01 for pH, 7.7±0.01 and 
7.4±0.02 mg/l for morning and afternoon DOC, 
respectively; 0.31±0.01mg/l for total ammonia; and 
0.22±0.02mg/l for nitrite.  
On day 5 and 10 (Fig. 1a and b), the survival 
presented relationship inversely proportional 
(P<0.05) to photoperiod increase, but on day 10, the 
decrease was less accentuated. From days 5 to 10, 
the survival showed stabilization (P<0.05) in the 
intermediary photoperiods (LD 10:14 and LD 
14:10) and reduction in the extreme photoperiods 
(Fig. 2).  
 
The growth in weight was better (P<0.05) in 
intermediary photoperiods (Fig. 3a), but that 
relationship was not observed (P>0.05) for total 
length (Fig. 3b). 
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a) 

 
b) 

 
Figure 1. Survival (%) of Pseudoplatystoma corruscans larvae at different photoperiods. a) After five 
days of cultivation. b) After ten days of cultivation. Slope significant at 5% of significance level. 
 
 

 

 
Figure 2. Survival (%) of Pseudoplatystoma corruscans larvae at different photoperiods between days 
five and ten of cultivation. Slope significant at 5% of significance level. 
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a) 

 
b) 

 
Figure 3. Growth of Pseudoplatystoma corruscans larvae at different photoperiods after ten days of 
cultivation. a) Total weight (mg); b) Total length (mm). Slope significant at 5% of significance level. 

 
DISCUSSION 

 
The smallest survival rates registered at LD 24:0 
on days 5 and 10 day may be associated with the 
intense larvae swimming activity, higher energy 
consumption and, as consequence, reduction of 
survival, a condition registered at the initial 
feeding phase for Clarias gariepinus 
(Appelbaum and Mcgeer, 1998), Dicentrarchus 
labrax (Cerqueira and Chatain, 2001), 
Paralichthys lethostigma (Tuckey and Smith, 
2001), and for Clarias gariepinus juveniles 
(Almazán-Rueda et al., 2004). 
 
The increase in swimming activity in the tallest 
fish is associated with a decrease in the 
concentration of melatonin (Ekström and Meissl, 
1997), a hormone synthesized by the pineal 
organ that reaches basal levels in plasma in the 
presence of light; whereas in the dark, the levels 
rise and reach a maximum value. This light-dark 
changing in melatonin concentration is a 

condition that occurs in natural photoperiods and 
that is called stable rhythm. The pineal organ is 
involved in the releasing of hormones that affect 
the growth and the survival of fish (Boeuf and Le 
Bail, 1999).  
 
In periods of continuous darkness, melatonin 
presents a stable rhythm for some time, but after 
few days, it decreases in most teleost due to an 
internal mechanism of control located in the 
pineal. That mechanism, however, is not 
triggered in the presence of continuous light. 
 
The maintenance of a stable rhythm of melatonin 
production during the first days followed by 
reduction, as registered to Ictalurus punctatus, 
which showed a stable rhythm of melatonin 
production during four days in a condition of 
complete darkness (Bolliet et al., 1996), can 
explain the higher survival registered on day 5 at 
LD 0:24 compared to that obtained on day 10 for 
the same photoperiod. 
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The higher survival rates registered in 
intermediary photoperiods showed that surubim 
larvae benefited from the daily dark:light cycle, a 
condition that maintains the stable rhythm of 
melatonin production. Intermediary photoperiods 
were also better for larvae survival of other 
species at the beginning of the feeding 
(Barahona-Fernandes, 1979; Martin-Robichaud 
and Peterson, 1998). 
 
Survival rates registered at the end of the 
experiment (day 10) in LD 0:24, LD 10:14, and 
LD 14:10 were higher than those registered on 
the 5th day (9.63%) for Lopes et al. (1996). 
 
Similarly to survival, the surubim larvae growth 
in weight was negatively influenced by energy 
consumption increase in LD 24:0, which was 
also registered for Pagrus auratus larvae during 
the air-filling phase of gaseous vesicle (Fielder et 
al., 2002). On the other hand, the absence of light 
in LD 0:24 did not allow growth to reach its 
maximum, since accordingly to Boeuf and Le 
Bail (1999), there is a synergic effect between 
light and food availability that can favor the 
larvae growth probably due to the releasing of 
hormones such as somatotropin. Even if food 
was available or detected with the aid of the 
barbells (Nwosu and Holzlöhner, 2000), this 
synergism could not occur under continuous 
darkness because light was absent. 
 
The better growth registered in intermediary 
photoperiods was not registered for other 
Siluriformes like Clarias gariepinus larvae 
during the initial phase of feeding (Appelbaum 
and McGeer, 1988) and Rhamdia quelen larvae 
and juveniles (Behr et al., 1999; Piaia et al., 
1999) whose better growth were registered in LD 
0:24. Similar results were registered in the initial 
cultivation of Heterobranchus longifilis larvae 
(Nwosu and Holzlöhner, 2000) and Wallago attu 
(Giri et al., 2002). 
 
Therefore, the decrease in survival on day 10 
compared to high survival on day 5 in LD 0:24 
indicated a shift in the response of surubim 
larvae to photoperiod. During the first five days, 
the absence of light was a favorable condition, 
but on day 10 it was not. The better growth in 
weight on day 10 was registered in intermediate 
photoperiods, confirming that presence of light 
became an important factor to larvae 
development. 

CONCLUSIONS 
 
Continuous absence of light was an important 
condition during the first five days of surubim 
larvae cultivation, but after that period complete 
darkness was not a favorable condition. 
Intermediary photoperiods provided better 
growth in weight at the end of the experiment, 
suggesting that larvae photoperiod requirements 
shifted from continuous darkness at the 
beginning of the development to a condition with 
intermediate light availability. 
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