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Because of the effect of photoperiod on physiological and biochemical processes in fish, this study aimed 
to evaluate the effect of manipulated photoperiod on growth, feed conversion and survival of wild carp, 
Cyprinus carpio. Fish received six photoperiod regimes (light:dark cycle) including: natural photoperiod 
(control), 24L:OD, 16L:8D, 12L:12D, 8L:16D and 0L:24D by the three replications. Regulated photope
riods as a 16L:8D or 12L: 12D light/dark cycle significantly improved growth rate and food conversion 
ratio of wild carp. 
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Light and dark cycle has a considerable impact on physiological and biochemical 
processes in fish species [8, 9]. Yamamoto et al. [15] pointed out the most appropriate 
macronutrient ratios in carp diets change with environmental conditions like photope
riod and water temperature. Taylor et al. [14] claimed that artificial light regimes may 
increase growth rates by up to 25% in farmed rainbow trout, Oncorhynchus mykiss. 
Artificial long photoperiods may be used for advanced testicular maturation in Indian 
carp, Catla catla [2]. 

Little information is available regarding to effect of photoperiod on wild common 
carp. This study aimed to evaluate the effect of manipulated photoperiod on growth, 
feed conversion and survival of this species in juvenile stage. 

The captured broodstocks of wild common carp transported from Caspian Sea to 
Rajaee fish farm (Sari, Iran) and were propagated with common methods. Initial 
mean weight of experimental fish was 2.95 g (SD=0.05) and the study was carried 
out for 60 days. Eighteen tanks (2 x 2 x 0.5 m, water volume: 2000-1) were selected 
and each tank was stocked by 100 fishes. Water inflow was about 5 IImin and all tanks 
were cleaned daily. Fish were fed with Isfahan Mokamel (Isfahan, Iran) pellet feed 
(40% protein, 16% fat, 12% ash, 3% fiber and 11 % moisture) by 10% of body weight 
with the three times interval per day. Throughout the experiment, water temperatures 
and pH (pH-55, Milwaukee, Italy) in the tanks ranged from 18-22 QC and 7.8-8.4, 
respectively. Dissolved oxygen levels (WalkLab oxymeter, Trans Instrument, 
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Singapore) ranged between 6.S and 9.0 mg/l, with most recorded values higher than 
7 mg/l. The water source was free of ammonia and nitrite (DR-890 photometer, Hach, 
Loveland, USA). 

All fish were acclimatized for a week under manipulated photoperiod regimes. 
Fish received six photoperiod regimes (light dark cycle) including: natural photope
riod (control, 14L:IOD, July/August), 24L:OD, 16L:8D, 12L:12D, 8L:16D and 
OL:24D by the three replications. The fifteen manipulated photoperiod tanks were 
covered by black nylon screens and the daylight lamps placed 1 m above tanks with 
controlling digital timers. 

A random sample of ten individuals per tank was taken in each biometric time for 
measuring the biometrical data. Specific growth rate (SGR) was calculated as (In final 
weight-In initial weight)/duration of experiment (days). Feed conversion ratio 
(FCR) was measured by (feed intake/body weight gain). The differences between 
groups were analyzed by using one-way ANOVA and Duncan's multiple range tests 
atP<O.OS. 

Growth factors of wild carp in all photoperiod regimes were presented in Table 1. 
The continuous light in treatment 2 (24L:OD) and treatment 1 (natural photoperiod) 
was led to significant (P < O.OS) reduction in the final weight of fish to 4.23 and 4.24 
g, respectively. These photoperiod regimes showed the lowest specific growth rate 
(SGR) as well as highest feed conversion ratio (FCR). Similarly, Semenkova and 
Trenkler [12] pointed out that mean weight of 4-month-old beluga sturgeon (Huso 
huso) exposed to a 24 h photoperiod was by IS% lower compared to that of the fish 
kept at 16 h photoperiod. 

The highest specific growth rates (SGR) have been observed at 16L:8D and 
12L:12D light/dark cycles (see Table I). Their growths were significantly higher 
(P < O.OS) than the ones of other photoperiod treatments. Also, these photoperiodic 
regimes resulted the lowest feed conversion ratio and highest survival. This may be 
related to the fact, that these light/dark regimes are closest to the one of the most 
active and productive season of the carp. These findings are in accordance with sev
eral works. Juvenile rainbow trout (Oncorhynchus mykiss) exposed to 18L:6D grew 

Table 1 
Growth factors of wild carp in photoperiod regimes. Data presented as mean ± SD 

Photoperiod Initial weight Final weight 
SGR(%) FeR Survival (%) 

treatments (g) (g) 

(I) Contro[l 2.9S±0.03 4.24±0.22h* 0.S7±0.04c 4.S3±0.69a SS.S3±3.S1 b 

(2) 24L:OD 2.97±0.OS 4.23±0.llb 0.63±0.OSC 4.77±Oo4sa 92.S3±2.ssab 

(3) 16L:SD 2.92±0.07 4.70±0.14a 0.S6±0.03a 3.37±0.16b 9S.S3±1.4sa 

(4) 12L:12D 2.9S±0.OS 4.74±0.29a O.SS±O.osa 3.39±Oo4Sb 94.23±4.2sa 

(S) SL:16D 2.96±O.O) 4043*0.03ao 0.72±0.03b 4.07±0.13ab 93.76±2.1sab 

(6) OL:24D 2.9S±0.07 4044±0.21 ab 0.73±0.04b 4.04±Oo4oab 97.60±2.19a 

j Natural photoperiod. 
* Mean values with the same letter for each column are not significantly different (P> O.OS). 
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to a significantly heavier mean weight than the other treatments [13]. The maximum 
SGR and minimum FeR has been observed by an intermediate light/dark cycle 
(l2L:12D) in beluga sturgeon (Huso huso) [4]. The highest weight gain for European 
eel (Anguilla anguilla) observed under 12 h light/dark regime and decreased food 
coefficient in the dark [6]. The highest survival rate (89%) injuvenile beluga sturgeon 
(Huso huso) was observed in the 12L: 12D period in which the levels of lactate and 
cortisol as stress indicators were minimal, but differences in growth were insignifi
cant for the photoperiod regimes [I]. A physiological deterioration can be recognized 
in carp yearlings in the dark as well as their better physiological state in the 12D: 12L, 
16D:8L and OD:24L variants [10]. The maximum growth rate of juvenile Siberian 
sturgeon, Acipenser baerii, was in 12, 16, and 24 h photoperiod [11]. 

In contrast, the highest growth rate of mirror carp (Cyprinus carpio) [3] and 
(Acipenser nudiventris) [7] was observed under a 24 h photoperiod. Kryuchkov and 
Obukhov [5] studied the effect of photoperiod on the development of sterlet 
(Acipenser ruthenus) and the weight of the fish exposed to 24 h photoperiod was 39% 
higher compared to control and the absence of light decreased the fish weight by 
33%. 

As a conclusion, regulated photoperiod as a 16L:8D or 12L:12D light/dark cycle 
significantly improved growth rate and feed conversion ratio of juvenile wild carp. 
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