Asian Fisheries Science 3(1990):197-203.
Asian Fisheries Society, Manila, Philippines

https://doiorg/10.33997/j.afs.1990.3.2.004

Production of Female-Free Common Carp,
Cyprinus carpio var. communis (L.) through
Dietary Administration of the Androgen
Mibolerone

S.XK. DAS* H.P.C. SHETTY and M.C. NANDEESHA

University of Agricultural Sciences
College of Fisheries
Mangalore 575 002, India

Abstract

An experiment carried out to produce all-male common carp, Cyprinus carpio var.
communis, through dietary administration of mibolerone, a new androgen, indicated its
high effectiveness in sex reversal at a very low dosage. Three-day old larvae treated

with the androgen for 30 days at 5 and 10 mgkgl diet produced 95 and 99% sterile

carp and 5 and 1% males, respectively, while 15 mg'kg'l diet resulted in 100% sterile
fish. The sex ratio of control fish was almost 1:1. The gonadosomatic and viscerosomatic
indices were significantly lower in treated fish than in controls.

Introduction

The exotic common carp, Cyprinus carpio var. communis is one
of the most widely cultured species in India. This fish is either
cultured alone or with other carps. One of the main constraints is its
prolific breeding in Indian tropical conditions. The fish attains
maturity within about six months and breeds naturally in the pond
(Jhingran 1982). This phenomenon retards growth through
competition for food and space. Further, in common carp, the gonads
form 20-30% of body weight (Rao and Rao 1983).

To overcome these problems, there have been attempts in recent
years to produce all-male or sterile carp populations. Considerable
success has been achieved in producing male or sterile fish through
the use of 17c-methyltestosterone. However, the dosage required is
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above 200 mgkgl diet (Rao and Rao 1983; Basavaraja and Rao
1988). Recent investigations showed the possibility of producing a
male-dominated population of Oreochromis aureus (Meriwether and
Torrans 1986) and all-male populations of O. mossambicus (M.C.
Nandeesha, unpubl. data) with mibolerone, a new androgen, at a dose
less than 1 mgkgl diet. Preliminary studies conducted at this
institute with common carp using this androgen indicated the
possibility of producing sterile populations at less than 75 mg-kg!
diet (M.C. Nandeesha, unpubl. data). The present investigation was
undertaken to study the minimum level of the hormone required to
produce an all-male population of common carp.

Materials and Methods

Three-day old common carp larvae were used for hormone
treatment. For each treatment, 450 larvae were stocked in four
plastic pools of 1.8 m diameter and 0.9 m height. A minimum water
depth of 40 cm was maintained. Three dosages of hormone were tried
- 5,10 and 15 mg'kg! diet - while the hormone-free diet served as the
control. The hormone was incorporated into the finely ground fish
meal-based diet developed by Varghese et al. (1976) by spraying the
hormone dissolved in 95% ethanol (Rao and Rao 1983), while for the
control diet hormone-free ethanol was sprayed. The larvae were fed
ad libitum with the hormone-incorporated diet for 30 days. At the end
of 30 days, 100 fry from each treatment were taken and stocked in 50
m2 ponds (10 x 5 x 1 m) and grown for 164 days. During this growout
period, the ponds were fertilized with poultry manure (10
kg/pond/month) and the fish were fed daily at 5% body weight with a
mixture of rice bran and groundnut oil cake at 1:1 ratio by weight.
The fish were sampled once a month to assess their growth in length
and weight. After every sampling, a part of the pond water was
replenished with freshwater. The water quality with respect to
temperature, pH, dissolved oxygen and dissolved carbon dioxide were
measured at monthly intervals following APHA (1985) procedures.

On termination of the experiment, all the surviving fish were
measured individually and sexed. The gonads and viscera were
removed and weighed to calculate the gonadosomatic and
viscerosomatic indices, respectively. Fish with fully developed ovaries
or testes were classified as female or male, respectively, while those
with filiform (thread-like) gonads were classified as sterile forms.
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Samples of all gonads were processed for histological confirmation of
sex following the procedure described by Gray (1964) employing
Harris' hematoxylin and eosin stains,

Results and Discussion

The survival of fry treated with mibolerone for 30 days was
found to be good in all the groups excepting the 10 mgkg! diet
treatment, while the control group alone registered poor survival
after the 164-day growout period (Table 1). The lower survival of the

Table 1. Effect of dietary administration of mibolerone on sex of common carp.

Treatment Control 5 mgkgt 10 mgkg'! 15 mg-kg!
Number of larvae stocked 450 450 450 450
Number of fry recovered after
treatment for 30 dayn 430 380 298 368
Survival (%) 95.5 844 68.2 2.3
Average weight () 014 0.28 0.36 0.29
Survival (%) 66 ] 86 97
Average weight (g)

{Mean £ 5.E.) 8848 +4.28 30.36 £1.30 4444 1+ 210 3758212
Sex composition (%)
Male 30 5 1
{53.8) (5.5) 1.2
Female 28
(48.4)
Sterile BB 85 97
(94.5) 98.8) (100)

Figures in parentheais indicate percentage.
*Initial atocking for post-treatment grow-out period was 100 fry per treatment_

fish in the 10 mg'kg! diet treatment and the control, 86% and 56%,
respectively, is difficult to explain, since the wvarious water
parameters measured viz., temperature (30.0-34.5°C), pH (7.4-7.8),
dissolved oxygen (3.68-10.5 ppm) and carbon dioxide (0.5-2 ppm),
were within the favorable limits for fish growth. Evidently because of
poor survival in the control at the end of the growout period, the
survivors in this treatment seem to have outgrown the survivors in
other treatments to a significant degree, attaining about double the
weight of the hormone-treated fish. Meriwether and Torrans (1986)
recorded significantly higher growth in untreated (control) tilapia,
Oreochromis aureus, than in those treated with mibolerone solution
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during the treatment period. They also reported that with increasing
concentration of mibolerone there was a corresponding negative effect
on growth. The weights attained by the hormone-treated groups in
the present study during the post-treatment period were almost
equal, varying from 37.58 to 44.44 g, and the final body weights
under the various treatments were negatively correlated with the
survival rate.

Common carp larvae with high doses of 17c-methyltestosterone
over a period of time for sex reversal were reported to grow
significantly faster than the untreated (control) larvae during the
subsequent growout period, on account of the withdrawal effect of the
hormone on growth promotion (Basavaraja and Rao 1988; Ali and Rao
1989).

The sex ratio of the fish in different treatments and control
revealed interesting results (Table 1). No females could be seen in
any of the hormone-treated groups, while males and females were
present in the control at nearly 1:1 ratio.

Most of the fish in the hormone-treated groups were sterile, with
their percentage increasing with increasing dosage of the hormone.
At 15 mgkg! diet treatment, all the fish were sterile. The gonads of
sterile fish were very much different in structure from those of males
and females in the control, being only a thread-like structure
consisting of connective tissue, devoid of any germ cells (Fig. 1). The
few males encountered at the lower two dosages had normal testes.

Meriwether and Torrans (1986) reported that immersion of O.
aureus fry in 10 ppm mibolerone solution resulted in total mortality
within 24 hours, while immersion in 1-0 ppm mibolerone solution
over four and six weeks resulted in 63.3% and 61.3% males,
respectively, with the remainder having ovotesticular gonads. No
individual with ovotesticular gonads (intersex) was observed in the
present study.

Sterile common carp with filiform gonads as observed in the
present study had earlier been obtained with 17a-methyltestosterone
treatment by Rao and Rao (1983), Basavaraja and Rao (1988) and Ali
and Rao (1989). However, the dose required for the production of a
female-free population of common carp with that hormone was above
200 ppm (Basavaraja and Rao 1988). This clearly indicates the higher
potency of mibolerone for sex reversal of common carp. Lyster and
Duncan (1963) have reported that mibolerone is 16 times more potent
than methyltestosterone as an androgen in rats.
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Fig. 1. Photomicrographs of transverse sections of gonads of the common carp,
Cyprinus carpio. (a) Ovary of normal female showing oogenesis stages, Sy -Sg with yolk
vesicle (V) and yolk globule (G) (x10). (b) Testis of normal male showing different stages
of spermatogenesis (x40). (c) Gonad of hormone-induced sterile fish showing only blood
vessels (Bv) and connective tissue without any germ cells (x10).
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It is well known that in sterile fishes, the entire reproductive
energy is rechannelled for somatic growth, resulting in higher
dressing weight. The gonadosomatic (GSI) and viseerosomatic (VSI)
indices of sterile groups were significantly lower (P < 0,05) than those
of the controls (Fig. 2). However, the difference in viscerosomatic
indices of males in the control group and 5 mgkgl diet treatment
was not significant (P < 0.01), Observations of lower GSI and VSI
values for hormone-treated fishes have been reported earlier (Rao
and Rao 1983; Basavaraja and Rao 1988; Ali and Rao 1989).

The results of the present study demonstrate the effectiveness of
mibolerone in producing a sterile dominated female-free population of
common carp even at dosages as low as 5 mg-kg’l. Thus, this new
androgen could be profitably employed for production of sterile
common carp, if it is found to have no adverse residual effects.

At the present time, the only product containing mibolerone is
"cheque drops" which is manufactured and sold by Upjohn Company,
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Fig. 2. Effect of dietary administration of mibolerone on the gonadosomatic and
viscerosomatic indices of common carp. Vertical lines indicate standard deviation, and
numbers in parenthesis represent sample sizes.
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USA. It is reported that this veterinary product is administered
orally on a daily basis to female dogs to delay estrus (E.F. Nicks,
Upjohn Company, pers. comm.).
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