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Abstract

An experiment was conducted to compare the seed production of pearlspot (Etroplus suratensis) under
different photoperiod combinations. Photoperiod combinations of 1000 lux/ 6 hours, 1000 lux/ 8 hours,
1000 lux/ 10 hours and control on seed production of Pearl Spot (Etroplus suratensis) were tried. Each
combination represented treatment and was duplicated 300 litre FRP tank system. Temperature was
maintained at 26.7 °C +1.0 °C. Fishes with mean body length and weight of 16.7 cm and 119.44 ¢
respectively, were stocked at a rate of 4 fishes / tank (2 pair).The experiment was conducted for a period
of 90 days. One way ANOVA of the data clearly affirmed that significant differences (p<0.05) was
observed among the 6L:18D treatment which produced significantly greater (p<0.05) number of a seeds
in single spawning (1453 Nos) than the treatment with longer photoperiods and control.
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Introduction

Etroplus suratensis is widely distributed in almost all the brackish water and freshwater of
peninsular of India. It is essentially a brackish water fish that has become naturally
acclimatized to freshwaters. It possesses certain requisite qualities essential for aquaculture
such as good body weight, growth rate, and high adaptability for food, tasty and nutritive flesh
(Mukundan & James, 1978) ' and good market price (Joseph, 1980; Jayaprakash & Phil,
1980; Rattan, 1994) 2% 10.291 |t is widely distributed and extensively found along the east and
south-west coasts of Peninsular India and Srilanka (Padmakumar et al., 2012) '8, Successful
induced breeding of this fish has not been reported so far mainly because of the complex
breeding behaviour of the fish. Over exploitation of indigenous Pearl spot seeds from wild
resulted in the depletion of standing stock in recent times. The low fecundity habit of Pearl
spot represents one of the major constraints that hinder expansion in pearl spot reproduction.
As Etroplus suratensis to exhibit such a complex and unique courtship behaviour, involving
pairing, nesting and parental care. Therefore some techniques have been developed to
counteract this problem. Temperature plays an important role in teleost fishes because it can
modulate all physiological processes and endocrine regulations. Temperature can play a
greater or lesser role in arresting or delaying some gametogenesis stages, particularly the most
advanced ones including maturation and ovulation. Artificial light has been used previously by
some workers to induce and extend the natural spawning season in tilapia. Riddha et al. (1998)
(201 showed the possibility of extending spawning season of Oreochromis spirulus from 6-7
months to a year round one. The photoperiod directly influences the fish behavior, especially
in their feeding and reproductive habits. The manipulation of the photoperiod is currently
being used in aquaculture to induce maturation, control spawning and stimulate growth in
different species. It is believed that melatonin is the key hormone involved in the regulation of
endogenous rhythms by photoperiod cues. During the hours of darkness synthesis of melatonin
by photoreceptor of pineal is increased. Melatonin action is linked to other reproductive
endocrinology. The importance of these environmental factors in the initiation and termination
of their reproductive activities seems to differ among fish species; the gonadal development of
some fish is entrained to the period when there is an increase in photoperiod and temperature.
The objective of this study was therefore to compare the effect of better ranges of photoperiod
regimes on seed production of Etroplus suratensis.
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Materials and methods

One light intensity regime were tested in combination with
three different photoperiods (6, 8 and 12 h't).The photoperiod
combinations as follows: 1000 lux/ 6 h, 1000 lux/8 h 10 h,
1000 lux / 10 h and control. Each combination used in the
study were represented a treatment and each was conducted in
duplicate. All the FRP spawning tanks, each measuring
(Im*1m*0.5m) were illuminated using 2.29 feet LED light
fixed at 70 cm above the tank. This illumination gave 1000
lux light intensity on the water surface at the centre of the
tank. The average size of the brooder was 119.44 g. The
photoperiod was controlled by 24 hr time controller. All tanks
were aerated with compressed air. Mud pots (hard substrate)
and PVC Pipe were kept for egg attachment and hideouts
respectively. Each brooder tanks were stocked with Etroplus
suratensis broodstock at 4 fishes / tank. Fishes were fed with
1.2mm floating feeds twice daily @ 3% of fish body weight.
During the course of experiment, Dissolved oxygen (DO),
Temperature, pH, TDS, Conductivity, Resistivity, ORP were
monitored daily by using digital multiparameter instrument.
Alkalinity, Hardness, Calcium, Magnesium, Ammonia were
monitored weekly by by using the standard procedures given
by (APHA, 2005) @ This experiment was conducted for a
period of 90 days.

At end of the experiment, following spawning parameters
were determined: Average no. of. eggs / tank, Fertilization
Rate, Hatching Rate, Swim up fry, Swim up with Yolk sac,
Total seed production / tank, Larval survival Rate and ISI-
Interspawning interval (days). Based on the information
derived from biological data, individual statistical relationship
such as One Way ANOVA, Duncan multiple range test
(Duncan, 1955) ™, were analysed following the Bio-statistical
Method of Christenson (1996) and Microsoft Excel.

Results and Discussion

In this study, 6L: 18D treatment spawning occurred thrice and
seed production started shortly after the stocking and
increased gradually with time, while in the other treatment
8L:16D spawning occurred twice but that spawning was
observed after 28 ™" and 39 ™ days of stocking, In 10L:14 D
spawning occurred twice but spawning was observed after 44
h and 67 ™ days of stocking and in control spawning occurred
twice after 54 th and 86 ™ days of stocking. Over the entire
period of study (90 days), the water quality parameters were
maintained in optimum range. The photoperiod directly
influences the fish behaviour, especially in their feeding and
reproductive habits.

Ridha and E M Cruz (2000) 21, conducted a study to compare
the effect of six light intensity/photoperiod combinations
(2500 lux/18 h, 2500 lux/15 h, 2500 lux/12 h, 500 lux/18 h,
500 lux/15 h, 500 lux/12 h on the seed production in Nile
tilapia Oreochromis niloticus. These results showed that the
2500 lux/18 h treatment yielded good result than other
treatments. Reared gilthead seabream, under five photoperiod
regimes 8L:16D, 16L:8D, 12L:12D, 24L:0D and natural)
exhibited better growth related to long day length but the
differences appeared only after a long exposure time (45-145
days according to the light regimes) and were maintained up
to 220days (Silva-Garcia,1996) 22, Poncin, P., 1992 ['8] stated
that the pineal organ, which is a component of the circadian
system, is influenced by the light/dark cycle and it is involved
in the control of circadian and circannual rhythms in
vertebrates. Felix S., 2017 reported natural spawning in pearl
spot, the fertilized eggs (350-400 nos.) were found attached

on the sides of mud pot in indoor hatchery conditions.
Ezhilarasi V., 2018 B! attempted induced breeding of Pearl
spot by using different hormones, The mean fecundity and
mean fertilization rate obtained after induced breeding with
HCG was 1920+62.44 eggs per female and WOVA FH was
1630.00+ 66.58 eggs per female.

The higher number of eggs were observed in T1 (1960 eggs)
followed by T2 (1216eggs), T3 (998 eggs) and C
(981eggs).The better fertilization rate (%) observed in T1
(89.89%) followed by T2 (88.44%) C (86.13%) and C
(84.39%). Higher hatching percentage (%) observed in
(90.98%) T1 followed by T2 (90.35%) C (86.54%) and T3
(85.85%). Higher larval survival rate (%) observed in T3
(94.18%) followed by T2 (93.67%), T1 (90.20%) and C
(88.71%). Finally, Higher Ave total seed/ spawning was
observed in T1 (1453 seeds) followed by T2 (1039 seeds) T3
(662 seeds) and C (614 seeds).These results indicated the
advantage of using optimum range of medium or short
artificial light duration 6L: 18D h and 8L: 16D for better
breeding performance in pearlspot seed production. The
breeders under shorter photoperiod exhibited higher seed
production. Many exogenous factors involving water
temperature and light (intensity and duration) often interact to
regulate the onset of gonadal maturation, the spawning
season, spawning frequency and the calibration of the
endogenous rhythm of tilapia reproduction (Lauenstein, 1978;
Jalabert & Zohar, 1982; Philippart & Ruwet, 1982) [12.%.17] |t
is believed that melatonin hormone is the key hormone
involved in the regulation of endogenous rhythms by
photoperiod cues. During the hours of darkness, synthesis of
melatonin by photoreceptors of the pineal is increased.
Reproduction in tilapia is regulated by an inter related series
of endogenous and exogenous stimuli, of many exogenous
factors involved, water temperature and light (intensity and
duration) are considered to be most important environmental
cues involved in the onset of gonadal maturation and in the
calibration of the endogenous rhythm, both factors often
interact to regulate the spawning season and spawning
frequency (Lauenstein 1978; Jalabert & Zohar 1982;
Phillipart & Ruwet 1982) [ 9 171 The reproductive
performance of E. suratensis fed with commercial feed for a
period of 90 days in terms of Fertilization rate, Percentage of
hatching, and Larval survival rate are depicted in Figs. 1 to 3.
The initial mean weight of the peral spot on the first day of
stocking was 119.44 g. At the end of the experiment (90th
day), the final mean weight was recorded as 139.7 g. The
growth of E. suratensis fed with commercial fed for a period
of 90 days in terms of ABWG, and SR, are depicted in Figs. 4
to 5. The mean weight gain of E.suratensis reared in
freshwater showed highly significant (Table 2). Further, as
per the Duncan Multiple Range Test, it was inferred that
mean growth and reproductive performance value of E.
suratensis reared in freshwater fed with commercial diets
showed significance difference among the different
photoperiod duration. Average values of water quality
parameters monitored during 90 days of growth and
reproductive trial for E. Suratensis values are given Table 4.
In the present study, the lower FCR was obtained in T1 (1:26)
followed by C (1:28), T3 (1:29) and T2 (1:35). The higher
FCE was observed in T1 (79.36) followed by C (78.12), T2
(74.07) and T3 (77.51). Reproductive parameters of Etroplus
suratensis with different photoperiod under hatchery
conditions (Table 1), Bio-Growth parameters of Etroplus
suratensis with different photoperiod under hatchery

~1121~



Journal of Entomology and Zoology Studies

conditions (Table 2), Photoperiod for growth and breeding of
pearl spot (Table 3) and Water quality Parameters of Etroplus

Table 2:

suratensis

with  different

conditions (Table 4) are given below:

photoperiod

Parameters Control (C) [ 6L:18D (T1) [ 8L:16D(T2) | 10L:14D(T3)
Average no.of eggs 981+0.04° 1960+0.022 | 1216+0.082 998+0.05"
Fertilization Rate 86.13+0.022 | 89.89+0.02° | 88.44+0.06° | 84.39+0.07°
No. of Hatchlings 637+0.06° 1806+0.07° 970+0.02° 723+0.028
Hatching Rate 86.54+0.01* | 90.98+0.07° | 90.35+0.06 | 85.85+0.01°
Swim up with yolk sac 583+0.03? 1719+0.09° | 953.5+0.57% | 672.50+0.05
Larvae Survival Rate (%) | 88.71+0.08% | 90.20+0.07* | 93.67+0.09* | 94.18+0.06°
Swim up fry 576.5+0.06% | 1702+0.09° 915+0.072 642+0.05%
Ave total seed / Spawning | 614+0.02° 1453+0.05" | 1039+0.07° 662+0.01°

Table 3: Photoperiod for growth and breeding of pearl spot

Group Light/Dark cycle Duration (Period
Tl 06/18 6am — 12 Noon
T2 08/16 6am — 2 Noon
T3 10/14 6am — 6pm

Parameters Control 6L:18D 8L:16D 10L:14D
DO 5.16+0.312 5.31+0.062 5.0+0.112 5.0+0.102
Temperature 26.86+0.082 26.56+0.13? 25.96+0.082 26.6+0.152
pH 7.86+0.03? 7.76+£0.032 7.7610.06° 7.76x£0.032
TDS 888.50+0.75% 863.18+0.022 946.66+0.52° 901.16+0.622
Conductivity 1.63+0.032 1.63+0.032 1.66+0.032 1.76+0.03°
QRP 255.33+0.08?2 572+0.07° 256.16+0.082 553.66+0.072
Resistivity 575.33+0.37° 252.66+0.372 554.33+0.17° 553.66+0.07°
Alkalinity 153.33+0.03% 158+0.022 152.66+0.032 160+0.032
Hardness 263.33+0.012 270+0.072 248.33+0.012 233.33+0.082
Calcium 32.66+0.072 34.33+0.022 43.00+0.082 42.66+0.022
Magnesium 116.66+0.032 130.00+0.132 133.33+0.102 150+0.082
Ammonia 0.02+0.012 0.03+0.012 0.03+0.022 0.08+0.00?

under

Table 1: Reproductive parameters of Etroplus suratensis with different photoperiod under hatchery conditions

Bio-Growth parameters of Etroplus suratensis with different photoperiod under hatchery conditions
Parameters Control (C) 6L:18D (T1) 8L:16D(T2) | 10L:14D(T3)
Initial Mean Length 16.88+0.032 16.87+0.022 15.98+0.052 17.23+£0.032
Final Mean Weight | 129.95+0.05% | 119.25+0.05° | 100.58+0.06% 128+0.05°
Final Mean Length 21.55+0.024 19.25+0.01° 17.80+0.092 21.20+£0.05%
Final Mean Weight | 149.25+0.14Y | 137.55+0.11% | 124.95+0.092 | 147.05+0.05%
Ave Mean Weight 19.30+0.042 18.30+0.018 24.36+0.012 19.05+0.05%
FCR 1.28+0.022 1.26+0.022 1.35+0.06° 1.29+0.072
FCE 78.12+0.01° 79.36+0.01°2 74.07+0.01° 77.51+0.012

Table 4: Water quality Parameters of Etroplus suratensis with different photoperiod under hatchery conditions

hatchery
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Fig 1: Fertilization rate in pearlspot under different photoperiod

conditions

Fig 2: Percentage of hatching rate under different photoperiod
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photoperiod conditions
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Fig 5: Survival Rate (%) in pearlspot under different photoperiod
conditions

Conclusion

The present study evaluated several combinations of
photoperiods with same light intensity upon the reproductive
performance of Etroplus suratensis. The present results
revealed that, optimum seed production was possible when
the fishes were exposed to a light intensity of 1000 lux/6 hr
and 1000 lux/8 hr with optimum water temperature 26.7 °C.
Therefore, the potential for maximizing seed production of
pearl spot in the hatchery condition using through different
light periods. Further studies are required to test the effect of
different combinations of light intensity and photoperiod on
gonadal development, seed production and associated
endocrinology.
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