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ABSTRACT

Quantitative evaluation of the male gonad and gamet@srininus mrigalawas studied in seasonal cycle as well as
in the multiple stripping sequences during breeding season to assess the efficacy of males for multiple uses. The peak
GSI was observed during July and least in January. The matured testes during June showed a GSI 2.175+0.01 that
reduced to 0.88+0.01 soon after stripping. The same again increased up to 1.81+0.08 within 4 weeks in brood rearing
ponds. The milt yield, spermatocrit value and sperm count reduced drastically in first week after first stripping (milting)
and slowly increased on fourth week. The histo-anatomical study of testes through seasonal cycle and during inter-
milting (stripping) period implies that the testes do not enter to any resting phase in later. The sequential growth of germ
cells in spermiogenesis completed within few weeks during inter-milting period in a multiple sequence of milting. The
spent male broods were found to be ready for subsequent use within 30 days after first stripping.
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Indian major carps could be bred 2 to 4 times in a yearthe tagging technique as described by Kégal. (1988) in
(Bhowmik et al. 1977, Chondar 1986, Gupéa al. 1995). brood ponds at Central Institute of Freshwater Aquaculture,
Studies on the multiple spawning in female individuals are Kausalyaganga, Bhubaneshwar. Milters were sacrificed and
known to some extent (Routray 2003) but limited information sampled monthly for a complete calendar year for the study
is available about male carps (Chondar 1986). Increased ratef GSI and histo-anatomy. Mature milters (20) were induced
of fertilization in induced breeding depends upon quantity milted with ovaprim @ 0.2 ml /kg body weight in June, and
and quality of milt produced during this period (Routray spent were again reared with 2nd dye mark for subsequent
2003, Thomaet al 2003, Bozkuret al.2009, Vermeet al. milting. Milt sample were analyzed for volume, spermatocrit
2009). Similarly, studies on seasonal changes of testes ofralue, sperm motility and sperm count. Spermatocirt values
cultivable carps in Indian waters especially their maturity (packed sperm cells) of milts were determined by micro-
status and annual cycles are meager (Kuro&tied. 1984, haematocrit apparatus with RPM 10000xg for 10 min.
Das 1988, Kumar 1998, Gupta and Rath 2006). Milt Motility of milt were assessed by activating the sample with
collection by stripping from carp males during artificial a drop of sterile water on a glass slide and observed under an
fertilization is a regular practice in hatcheries. However, thereinverted microscope (x200) attached with a CCD camera.
is no systematic study on the milt quality and quantity by
multiple induced stripping of these species. The present study
aimed to analyze the qualitative and quantitative changes in
testes ofC. mrigalathrough induced stripping in multiple

Table 1. Quantitative evaluation of milt 6f mrigalaat
weekly intervals

. Parameters Weight of Motility Spermatocrit
Spawning programmes. fish (Kg) (%) value (%)
MATERIALS AND METHODS Initial 125+ 0.02  92.75:2.8%  91.75+4.7%
Spent mrigal male brood (milters) of preceding years (2+ 1° week 1.23:0.22 13.5+3.87 15.7543.30
years age groups) were tagged by M. Procian blue following?', Week 1.16+0.18 22.5%5.50 31.75:0.18
3rd week 1.21+0.19 44 5+7.59 60.5+6.55
4t week 1.26+0.20 87.25+2.2% 78.75+6.39

Present addres$-3Senior Scientist, Carp Breeding Unit,
Aquaculture Production and Environment Divisié@ mail: Values are expressed as mean+SD (n=9). Values having different
routray30@yahoo.co.injFish Nutrition and Physiology Division.  superscripts differ significantly in a column (P<0.05).
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The motility was recorded in computer by using the Biovis of brood fish. Verghese (1975) recorded a GSI range of 0.09
motility software. Sperm count was done by to 0.13% in maleCirrhinus rebaduring resting season and
haematocytometer and expressed as number of spermatozdhe same was as high as 0.89 to 3.50% during peak breeding
per cubic mm. The milters were induced Ovaprim (Salmon season. Selvarat al. (1972) and Das (1988) reported the
GnRH + domperidone, Ovaprim) @ 0.2 ml/ kg body weight maximum mean GSI dfabeo bogguandLabeo bataas 3.5
and milt collection was done with weekly intervals to assessand 5.96% respectively during breeding season. Testis of
the quality and quantity of milt. Gonadosomatic index was Cyprinus carpioexhibits highest GSI during pre-spawning
calculated using a formula, i.eeight of testes/ total body period up to 3.36 whereas, grass carp and silver carp showed
weight of fishx100 and histo-anatomical study were done toa GSI (testis) of 2.4 and 0.6 respectively (Chondar 1986).
ascertain the quantitative changes in testes during the study Increased rate of fertilization in induced breeding depends
period. A piece of male and female gonad were fixed in upon quantity and quality of milt produced (Bozkattal.
Bouin’s solution, dehydrated in alcohol, embedded in paraffin 2009, Vermaet al. 2009). The milt yield, spermatocrit value
and sections, 5-7 p thick, were prepared. Sections wereand sperm count of mrigal on first stripping were 6.92+1.41
stained with haematoxylin and eosin. Slides were examinedml/ kg, 91.75+4.77% and 2.94+0.43X1n¥ respectively.
under a phase contrast microscope. These 3 parameters reduced drastically in the first week after
first stripping (milting) and slowly increased up to 5.7+0.72
RESULTS AND DISCUSSION mi/kg, 78.75+6.39% and 2.62+0.32 7Lonn? respectively

In the present study mean gonadosomatic index of mrigalon fourth week. Spermatocrit value of milt and motility of
during seasonal cycles showed lowest value (0.22+0.01) inspermatozoa dfabeo rohitain the range of 65 to 80% and a
January while the peak was found in July (2.26+0.114). motility score of more than 4+ was found to be ideal for
Milting was observed since April with GSI of 0.80+£0.03. fertilization of eggs (Routragt al 2006). Moreover, the
The mean GSI (2.17£0.01) of non-induced milters during present study showed that reduced spermatocrit value, sperm
June has gone down to 0.88+0.02 soon after induced miltingcount and motility during first and third week were certainly
(stripping). The same further reduced after 1 week and slowlydue to the absence of adequate spermatozoa in the
increased up to 1.81+0.08 within 4 weeks after first milting. seminiferous tubules as observed in the histo-anatomical
The GSI in seasonal cycle reduced slowly up to the restingstructures. The histo-anatomical study showed the presence
season. The GSI of mrigal dropped to 0.88 soon afterof more number of spermatozoa in the testis during June and
stripping, certainly due to ejaculation of voluminous milt. July whereas testes entered into the resting phase during
The same was further reduced to 0.57 that implies that theNovember to January. The milted testes during multiple
ejaculation process also persisted for more hours after pealstripping experiments were different from the annual testes
milting by stripping. Multiple usages of males in traditional cycle. Initial stripped testes showed emptiness and shrunken
induced breeding programmes have been recorded byseminiferous tubules with residual spermatozoa. Some
practitioners. Badapandsat al (1982) and Chondaat al. tubules also retained large number of spermatocytes at
(1986) could utilize males for multiple times during breeding different stages of development and spermatids. The size
season. Guptat al (1995) reported three to four time uses reduction was clearly evident in spermatogonia of third and
of C. catlamilters in multiple breeding experiments but did fourth week after stripping. Thus, the sequential growth of
not quantify the efficacy of males. Similarly, it was reported germ cells in spermiogenesis is completed within few weeks
that Indian major carps could be reused within a time lapseduring inter-milting period in a multiple sequence of breeding
of 30 to 45 days between 2 successive spawning (Gupta andr milting. Post-stripped testes of 20 days showed large
Rath 2006). Although these reports envisaged the possibilitiesnumber of spermatids inside the tubular lumen with
of multiple spawning of milters, the gonadal readiness andperipheral spermatogonia which could not be distinctly
milt production during subsequent breeding was not reportedobserved. Testes sections during the fourth week were filled
earlier. Multiple milt yield was also reportedliabeo calbasu  with numerous spermatozoa comparable with the testes of
andL. rohita in spawning season of carps (Routray 2003). peak phases. Thomas$ al. (2003) described that during
Gupta and Rath (2006) further added that the time intervalresting phase, the seminiferous tubules are filled with
between successive milt yields is not the parameter thatspermatogonial cells and called those structures as spermatic
decides the use of milter for breeding operation, rather thecords. In this study, similar structures were found from
milt quality with more than 60% spermatocrit value and 4+ November to January and numerous spermatogonia in
sperm motility (scored in a index of 5—point scale) can be sequences are transformed to spermatozoa through
used subsequently. In the present study, the milt parameterspermatocytes and spermatids in subsequent months. The
such as milt yield, motility, sperm count and spermatocrit spermatogonia were observed distinctly as hyper-trophid cells
value were more suitable for use in breeding programmes inin post-stripped testes up to second week after stripping. As
agreement with earlier workers. A seasonal change on maleéhe number of spermatocytes and spermatids increased in
gonadosomatic index of carps is an indicator of gonadal statushe lumen of the tubules, spermatogonial activity was
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reduced. It was evident as in distinct spermatogonia of third Labeo bata(Ham.). Himalayan Journal of Environmental
and fourth week after initial stripping. Lin and Peter (1996)  Zodogy 2: 1004-11.

and Bhatacharya (1999) described that GtH-II hormones©Gupta S D and Rath S C. 2008andbook of Fisheries and
control final maturation of teleostean gametes and spawning. Aquaculture.Directorate of Information and Publication of

The reduced gonadal cycle during inter-spawning period may ang;l;ﬂeé Indian council of Agricultural Research, New Delh

be due to inducing agent that ultimately tng_gers the formaﬂonGu'Ota S D, Rath S C, Dagupta S and Tripathi S D. 1995. A first
of GtH-Il. In the present study, the sequential growth of germ o1t on quadruple spawning @atla catla (Ham.)
cells in spermiogenesis was completed within few weeks  verterinariski Archives (5): 143-48.

during inter-milting period in a multiple sequence of milting. Hora S L. 1945. Analysis of the factor influencing the spawning of
This usually takes few months in a seasonal cycle of Indian major carproceedings of National Institute of Sciences
traditional breeding system. The spent male broods were of India (B), 11: 303-12.

found to be ready for subsequent use within 30 days aftef<han HA, Gupta S D and Reddy PV G K. 1988. Suitable dye for
first stripping in multiple milting. marking Asiatic carplndian Journal of Animal Sciencé&s:

1003-06.
ACKNOWLEDGEMENTS Kumar K. 1998. A comparative study of various extenders for

. . . cryopreservation of carp spermatozdaurnal of Animal
The authors express their gratitude to Director, CIFE,  ggience58: 1355-60.

Mumbai and Director CIFA, Bhubaneshwar for facilitating Kurokura H, Hirrano R, Ronia M and Iwahasi M. 1984.
the present investigation under a Ph.D. programme to D K.  Cryopreservation of carp spermquaculture37: 267—73.
Verma. Lin H R and Peter R E. 1996. Hormones and spawning in fish.
Asian Fisheries Scienc& 21-33.
REFERENCES Routray P. 2003. ‘Evaluation of cryopreserved milt of selected carp
L.calbasufor fertilization and seed productio”Rh.D thesis
Badapanda H S, Das P K and Pathak G C. 1982. Observation of Sambalpur University, Sambalpur, Orissa, 144.
the frequency of inter-seasonal maturity and bundh breeding of Routray P, Choudhary AK, Dash S N, Verma D K, Dash C, Swain

Labeo rohita(Ham.) andCirrhinus mrigala(Ham.) at Sonepur, P, Jena J K, Gupta S D and Sarangi N. 2006. Cryopreservation

Orissa.Indian Journal of Fisherie9: 1-2. of dead fish spermatozoa several hours after death of Indian
Bhatacharya S. 1999. Recent advances in the hormonal regulation major carpLabeo rohitaand its utilization in fish production.

of gonadal maturation and spawning in figkurrent Science Aquaculture261 1204-11.

3: 342-49. Selvaraj C, Radhakrishnan S and Parmeshwaran S. 1972. Notes on

Bhowmick R M, Kotwal G V, Jana R K and Gupta S D. 1997. the breeding season, fecundity and life history of a minor carp,
Experiments on second spawning of major Indian carps in the  Labeo boggu{Skyes)Journal of Inland Fisheries Societies of
same season by hypophysatidguaculturel?2: 149-55. India 3: 130-31.

Bozkurt Yusuf, Ogretmen Fatih Secer, Faik Sertel and Ercin Ugur. Terner C. 1986. Evaluation of sperm motility for Cryopreservation
2009. Relationship between Seminal Plasma Composition and Progressive Fish Culturist8: 230-32.

Spermatological Parameters in Scaly Catgpfinus carpid. Thomas P C, Rath S C and Mohapatra K D. 2@808eding and
Journal of Animal and Veterinary Advanc@g12): 2745-49, Seed Production of Finfish and Shell FisHeaya Publishing
DOI: 10.3923/javaa.2009.2745.2749. House, Delhi, 402.

Chondar S L. 1986. Repeated breeding of Indian and ChineseVarghese P V. 1975. Internal rhythm of sexual cycle in Camhina
major carps during the same spawning seaBwoceedings reba (Ham.) under artificial condition of darknesgurnal of
Second National Fish Seed CongreBsheries Department, Inland Fisheries Society of India 182-88.

West Bengal and Ministry of Agriculture. Government of India. Verma D K, Routray P, Dash C, Dasgupta S and Jena J K. 2009.
pp 40-43. Physical and Biochemical Characteristics of Semen and

Das R C. 1988. Seasonal variation and effect of certain hormones Ultrastructure of Spermatozoa in Six Carp Speclesirkish
in testicular choloesterol and gonadosomatic indices of teleost, Journal of Fisheries and Aquatic Scien€e$7-76.

103



1160 [Indian Journal of Animal Sciences80 (11)

The Indian Journal of Animal Sciences
ARTICLE CERTIFICATE

F.No.
P g T LT =t o] 1)1 [=To N

LSl =T Vo =T I (o TSSO UUPRRTRURRRN
F U 11 g To] I (= 4 1= ) PRSI

It is certified that:

1. The article has been seen by all the authors (signatures given below), who are satisfied with its form and content.

2. The sequence of names of authors in the by-line is as per their relative contribution to this experiment, giving due
credit to all scientists who made notable contribution to it.

3. The address of the organization where the research was conducted is given in the by-line (changes of author’s
address is given the footnote).

4. The experiment was carried out during 20.............. and the article is submitted soon after completion of the experiment.

5. The article is exclusive for this journal, and the results reported here have not been sent (and not be sent during its
consideration by this journal) for publication in any other journal.

6. The article has not been rejected for publication in any other journal/rejected iN ..o
whose comments are attached (such a rejection does not disqualify the article for consideration in this journal).

7. ltis based/not based on a part/complete M.Sc/Ph.D thesis of the first author, who submitted the thesis in 200.........
T0 thE e university, place).

8. Correct data and facts are presented in the article.

9. l/we agree to abide by the objective comments of referees and do agree to modify the article into a shortnote as per
the recommendation, for publication in The Indian Journal of Animal Sciences.

10. If published in The Indian Journal of Animal Sciences, the copyright of this article would vest with the Indian Council
of Agricultural Research who will have the right to enter into any agreement with any organization in India or abroad
engaged in reprography, photocopying, storage and dissemination of information contained in it, and neither we nor
our legal heirs will have any claims on royalty.

Signature Name in full and designation Present official address Subscription

with date number
O OO TP SO OO TSP PPV SUTURTIUE FOPORPURTPUPTTROON
S RO TSSO PO STO U U U UPTRY FOPROSPRTSTROPPRTON
3.
4.
ST RO PO TSP PR UPTY FYPROSPTSRP PP

OPTIONAL
The above certificate is correct to the best of my knowledge and | have no objection to the publication of the article cited
above in The Indian Journal of Animal Sciences

Signature and address of
Head of the department /Head of the Institute

104



