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Abstract. The aim of this study was evaluate the effects of dietary vitamin E on growth factors, survival,
reproductive performance and sex ratio in guppy. Guppies were divided into 5 treatments with triplicate
groups and fed with one of 5 diets for 20 weeks. The experimental vitamin E diets were formulated to
contain 100, 300, 500 and 1000 mg kg™* vitamin (treatment 1, 2, 3 and 4 respectively) with 1 control
group (Treatment 5). The data obtained from the trial were subjected to one-way analysis of variance
(ANOVA) to test for effects of dietary treatments. In vitamin E treatments the body weight increase
(BWI), percent body weight increase (PBWI), specific growth rate (SGR), daily growth rate (DGR) and
reproductive performance of guppies were increased significantly with increasing the amounts of vitamin
E (P<0.05) and highest BWI, PBWI, SGR and DGR were observed in treatment 4. There were no
significant differences observed in survival rate and sex ratio between the treatments. This study
indicates that BWI, PBWI, SGR and DGR and reproductive performance can be improved by dietary
vitamin E supplementations and also may be concluded that the vitamin E requirement of guppies fish
for optimum growth and reproductive performance is 1000 mg kg™ of dry diet.
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Introduction. Vitamin E is a lipid-soluble vitamin that comprises four tocopherols and
four tocotrienols in nature. Among them, a-tocopherol has the highest vitamin E activity
(NRC 1993). Other than its vitamin E activity, a-tocopherol is a potent biological
antioxidant that can protect biological membranes and lipid components containing
unsaturated fatty acids against attack from oxygen free radicals.

A dietary requirement of vitamin E has been demonstrated in a number of fish,
which includes 120 mg kg diet (Hamre & Lie 1995) for Atlantic salmon, 30 to 50 mg kg'!
diet for channel catfish (Murai & Andrews 1974; Wilson et al 1984) and 200 to 300 mg
kg'! diet for common carp (Watanabe et al 1977).

Vitamin E was originally considered as a dietary factor of animal nutrition, which
has an importance in reproduction. In aquaculture, vitamin E is used for the fortification
of feed to improve the growth, resistance to stress and disease as well as for survival of
fish and shrimp (Vismara et al 2003). As in higher vertebrates, vitamin E deficiency
affects reproductive performance, causing immature gonads and lower hatching rate and
survival of offspring (Izquierdo et al 2001).
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The significance of vitamin E in fish reproduction was confirmed in earlier studies.
In a study of the effects of vitamin E and growth hormone on gonadal maturity in the
common carp (Cyprinus carpio), dietary vitamin E resulted in a higher gonadosomatic
index, larger ova, and more eggs with higher hatchability than the control (Gupta et al
1987). Further, spawning was complete in fish fed a diet supplemented with vitamin E
but partial in the majority of fish fed diets lacking vitamin E (Gupta et al 1987). Vitamin E
is essential for fertility and reproduction in fish and fish cannot synthesize vitamin E, so
the maternal dietary content of each prior to oogenesis is an important determinant of
reproductive fithess (NRC 1993).

The commercial production of ornamental tropical fish is gaining momentum in
many regions of the world. The live bearer guppy fish (Poecilia reticulata) are the most
popular among hobbyists because of their vibrant colours and the fact that they are easy
to breed and keep (Dahlgren 1980).

Many authors have studied the impact of vitamin E on growth and immune
response in various organisms but studies related to Dietary vitamin E requirement, fish
performance and reproduction in ornamental fishes are scanty. So, this study was
conducted to study the effect of different levels of dietary vitamin E on growth factors,
survival, reproduction and sex ratio in the guppy, P. reticulata.

Material and Method

Experimental diets. The basal experimental diets were formulated with the commonly
available ingredients (Table 1). The formula and analyzed proximate composition of the
basal diet is shown in Table 1. Five graded levels of vitamin E (a-tocopherol) at 0, 100,
300, 500 and 1000 mg Kg! diets were included in the basal diet (vitamin E was
supplemented separately to the basal diet at the expense of wheat flour). The ingredients
were grinded, milled, weighed, mixed and pelleted with meat mincer through a 0.8 mm
die. After cold pelleting, the feeds were air dried and put in an air-tight container. All
diets were stored at -20 °C until fed.

Experimental fish and feeding regime. Guppy fish (P. reticulata) (initial weight, 0.01
g) were obtained from an Institute of Ornamental Fish Hatchery in gorgan, and were
transferred to the place of experiment and acclimated for 2 weeks. Guppies were fed an
Vitamin E-free diet (Means the basal diet which finally served as the control diet) for 2
weeks while acclimating to experimental conditions. Thirty uniform fish were randomly
selected and stocked into each of 15 aquarium (30x40x50 cm), which in turn were
randomly assigned to each treatment. Controlled temperature was (28+2 °C) and three
replicate aquarium were assigned to each dietary treatment.

Aquaria were using dechlorinated municipal water with a hardness of 10-30 mg L! as
calcium carbonate. Water quality was maintained by continuous aeration, and water
temperature was 27+2 °C (mean#£S.D.). A diurnal light:dark cycle of 12:12 h was
maintained during the feeding trial. Fish were fed approximately 5% of their body weight
daily, and it is divided into four equal feedings (08:00, 11:00, 14:00 and 17:00 h) for 5
months. Feed preparation was carried out bi-weekly to prevent long storage. Fish from
each aquarium were counted and weighed at 2-week intervals to monitor growth and
adjust feed rations. Mortalities and general health were recorded. Any dead fish were
removed and not replaced during the experiment.

Measurements and sample analysis. Sampling was carried out fortnightly. The water
quality parameters were monitored during the trial by the staffs of limnology division in
gorgan university of agricultural science and natural resources, and average value for
temperature, dissolved oxygen, hydrogen ion concentration (pH) and conductivity were
28+2 °C, 6.15+0.45 mg I'!, 8.3+£0.3 units and 655+100 pmhos cm™3 respectively.
Proximate composition of diets was carried out using the Association of Analytical
Chemists (AOAC 2000) methods. Sample of diet were dried to a constant weight at 105
°C to determine moisture. Protein was determined by measuring nitrogen (Nx6.25) using
the Kjeldahl method; Crude fat was determined using petroleum ether (40-60 Bp)
extraction method with Soxhlet apparatus and ash by combustion at 550 °C.

AACL Bioflux, 2010, Volume 3, Issue 3. 240
http://www .bioflux.com.ro/aacl



Calculations and statistical analysis. The following variables were calculated:
Body weight increase (BWI) = W, - Wy (Tacon 1990)

Percent body weight increase (PBWI) = [(W; - W)/ W] %100 (Bekcan et al 2006)
Specific growth rate (SGR) = (In W, — In W()x100 t " (Hevroy et al 2005)
Condition factor (CF) = (W / L3) x100 (Ai et al 2006)

Body weight gain (BWG) = (W, — W) XN, (De Silva & Anderson 1995)

Daily growth rate (DGR) = [(W; - Wg)/ t]x100 (De Silva & Anderson 1995)
Survival = Nx100 No! (Ai et al 2006)

W, and Wy were final and initial fish weights (g), respectively; Ny and No were final
and initial numbers of fish in each replicate, respectively; L (cm) was final length; and t
is the experimental period in days. The humber of newborn fish in each aquarium in each
day was counted, and they transferred into related larval aquaria; and finally the sex
ratio of newborn fish after they displayed the morphological characteristics of male or
female were calculated.

The data obtained from the trial were subjected to one-way analysis of variance
(ANOVA) (using SPSS 16.0 programme) to test for effects of dietary treatments. When
ANOVA identified significant difference among groups, multiple comparison tests among
means were performed using Duncan’s new multiple range test. For each comparison,
statistically significant differences were determined by setting the aggregate type I error
at 5% (P<0.05).

Table 1
Formulation and proximate composition of the basal diets (dry weight)

Ingredients (%)

Fish meal 60

Barley meal 7.5
Wheat flour 7.5

Corn meal 7.5
Soybean meal 7.5

Mineral mixture @ 5
Olive oil 2
Fish oil 3
Proximate composition (%)
Moisture 13.4
Ash 11.5
Crude protein 38.7
Crude lipid 13

@ Mineral mixture contain (mg/g mixture): Ca, 180000; P, 90000; Cu, 600; Zn, 300; Co, 300; I, 100; Cos72,
100; Mg, 190000; Se, 1; Na, 60000; Mn; 200; Fe, 3000. Vitamin A, 500000 IU; Vitamin Ds;, 100000.

Results. The factors related to the growth in guppy fed with diet containing different
levels of vitamin E are presented in Table 2.

Specific growth rate (SGR) was increase significantly (P<0.05) with the increase
the level of vitamin E, and highest SGR was observed in treatment 4 (29.28) and lowest
SGR was observed in treatment 1 (25.54). Body weight increase (BWI), percent body
weight increase (PBWI) and daily growth rate (DGR) were also increased with the level of
vitamin E, and they were significant between treatment 4 with other treatments
(P<0.05). In body weight gain (BWG) significant differences were observed between
guppies fed the supplemented diet using 1000 mg kg! vitamin E (treatment 4) with
other groups, and between guppies fed the supplemented diet using 5000 (treatment 3)
with treatment 1 and control group (P<0.05). The highest BWG was observed in
treatment 4 (21.83) and lowest BWG was observed in treatment 1 and control group
(13.53 and 13.84 respectively). Condition factor (CF) was also significant between
treatment 1 and control group with treatment 4 (P<0.05), significant differences was not
observed between other treatments.
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Figure 1. Effects of vitamin E on survival rate.

The survival rate of guppies fed with diets containing graded levels of vitamin E are
shown in Figure 1. No significant differences in survival rate observed between the
treatments and the highest survival rate was observed in 100 mg kg vitamin E and
lowest survival rate was observed in 300 mg kgl vitamin E (100% and 95%
respectively).

The reproductive performance of guppies (the number of newborn fish) fed with
different levels of dietary vitamin E is presented in Figure 2. Reproductive performance of
guppies were increased significantly with increasing the levels of vitamin E (P<0.05), but
these increase was not significant between guppies using 100 and 300 mg kg'! vitamin E
diets and the diet devoid of vitamin E, and between guppies using 300 with 500 mg kg
vitamin E diet, and the highest number of newborn fish was observed in guppies fed the
1000 mg kg! vitamin E diet (178).
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Figure 2. The reproductive performance of guppies (the number of newborn fish).

There were no significant differences in sex ratio observed between the treatments
(Table 3).

Table 3
Sex ratio in newborn fish
Diet 1 Diet 2 Diet 3 Diet 4 Diet 5
(100 mg kg'! (300 mgkg! (500 mg (1000 mg (Control)
Vit E) Vit E) kg Vit E) kg Vit E) (0 mg kg
Vit E)

Sex ratio 3.43+0.445% 3.05+0.079% 3.14+0.44° 3.44+0.61° 2.49+0.77°
(female/male)
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Discussion. The requirement for vitamin E as an essential dietary component in fish has
long been recognized, and minimum requirements for many fish species have already
been established. Naziroglu et al (2003) mentioned that vitamin E especially a-tocopherol
form, have very effective role on immune system response, and it is one the few
nutrients for which supplementation with higher than recommended levels enhance
certain aspects of immune function in fish.

The study showed that vitamin E significantly influences growth and reproductive
performance in P. reticulata. These results agree with the result of James et al (2008)
which demonstrated that growth and fecundity increased in female goldfish (Carassius
auratus) with increased dietary vitamin E levels, but these results was not confirm the
findings of Boggio et al (1985) and Kiron et al (2004), that no difference occurred in the

growth factors like weight gain of fish fed diets containing either lower (100 mg kg-l) or

higher level of vitamin E (1000 mg kg ' diet).

No significant difference in survival rate was observed between the treatments.
This result is conform with study conducted by Mourente et al (2002) in gilthead sea
bream, they found that addition of vitamin E in diets containing oxidized oil did not
improve the survival of sea bream.

Also no clear differences in fry sex ratio were detected among the treatments,
which is analogy with the result obtained by Garcia & Garcia (2004) and Kavumpurath &
Pandian (1993) for P. reticulata.

A major function of vitamin E is to prevent peroxidation of polyunsaturated fatty
acids of phospholipid and cholesterol in cellular and subcellular membranes. In general,
because of peroxidative damage to cellular membranes nutritional muscular dystrophy,
fatty liver degeneration, anemia, exudative diathesis, erythrocyte hemolysis,
hemorrhages, depigmentation and reduction of fertility are observed in fish in the
deficiency of vitamin E (He & Lawrence 1993).

The importance of vitamin E in fish reproduction has been reported. For example,
vitamin E caused higher gonadosomatic index, larger ova, and more eggs than a control
in a study on the effect of vitamin E and growth hormone on the gonadal maturity of
freshwater fish (Cyprinus carpio) (Gupta et al 1987). In addition, complete spawning
occurred in fish fed a diet containing vitamin E, but only partial spawning occurred in the
fish fed diets without vitamin E (Gupta et al 1987). In a different study,
Sutjaritvongsanon (1987) found better gonad development and spawning for goldfish (C.
auratus) fed with added vitamin E.

In these trials the number of newborn fish was increased with increasing the level
of vitamin E. These results agree with the result of Harlioglu & Barim (2004) which
demonstrated that the number of pleopodal eggs increased in freshwater crayfish
(Astacus leptodactylus) with increased dietary vitamin E levels.

Conclusmn Our research results showed supplemented dietary vitamin E up to 1000 mg

kg can be useful for improving the growth factors and reproductive performance of P.
reticulata.
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