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Abstract

Annual reproductive cycle of female Catla catla was investigated during the (January 2009 December 2009) through
gross and histological studies. GSI 13.00 % was observed in June. On the basis of gross and histological studies,
seven ovarian stages namely, 1) Immature/resting ii) Regenerating iii) Developing iv) Maturing v) Mature/gravid vi)
Regressing and vii) Regressed were distinguished. Based on GSI studies, spawning seem to for a period (late June-
early September). Histological studies revealed six stages of oocyte development namely i) Chromatin nucleolar ii)
Perinucleolar iii) Cortical alveolar iv) Early vitellogenic v) Late vitellogenic and vi) Early germinal vesicle
movement. The present study describe the morphological and histological changes in ovaries of Catla catla. The
annual breeding cycle of the fish has been divided in to four stages concerned with the following month of year i.e i)
Preparatory phase (January — March) ii) Pre spawning phase (April — June) iii) Spawning phase (July — September)
iv) Post spawning phase.
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The major carps Catla catla is one of the
economically important fish in india. It is an
annual breeders during the monsoon breeder and
in nature attains maturity in the second year of life
wild Catla catla breeders during during monsoon
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(June — September) in shallow pockets and in
marginal areas adjacent to the rivers which are
flooded after heavy showers (Khan, 1924;
Mookerjee, 1945; Ahmed, 1955° Duby and Tuli,
1961).

Catla catla i1s gonochoristic species with no
sexual dimorphism between male and female fish.
Externally, sex could be recognized only during
breeding season when female shows a fully
bulged, soft abdomen and red bulging cloacal
region. The female reproductive system consisted
of a pair of ovaries, suspended anterio-posteriorly
in the peritoneal cavity and attached to the dorsal
air bladder by thin mesenteries. Ovaries joined
together posteriorly, sharing a single oviduct
which opened into cloaca through genital pore.

Majority of the Indian teleosts breed once a year
and that is only during monsoon (rainy season)
and to perform spawning in monsoon, maturation
of gonad takes place in pre-monsoon phase. The
reproductive cycle of Indian teleost may be
divided into four stages, preparatory, pre
spawning, spawning and post spawning and at
each stage gonads show a discrete change but
there is no direct evidence of GTH involvement in
these changes.

Materials and Methods

Adult female fish, Catla catla weighing between
750 gm and 14750 gm were used for the present
investigation the fish were collected from
Godavari river at Nath sagar dam Paithan dist,
Aurangabad, geographical coordination (latitude
19° 29’ and longitude 75° 17° The collection
station 45 km away from Aurangabad (M.S.)
India. India. During the period from January 2009
- December 2009.  Fishes brought to the
laboratory after washing, the fishes were blotted
to remove excess water with filter paper and then
and weighed in single pan electronic balance.
After weighing of gonads the tissue of each
gonads fixed in the bouins fluid for histology. The
procedure for micro technique was indeed to
produce permanent preparation of cell and tissue.
The normal procedure are: fixation embedding,
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sectioning (microtomy) and staining. Stained
section of ovary were studied under the electronic
microscope and different types of oocytees were
classified on the basis of the identifying
characteristics of the nuclear and cytoplasmic
characteristics of the oocytes.

Results and Discussion

On the basis of the study on made on gonads, the
annual breeding cycle of the fish has been divided
in to four different phases namely 1) preparatory
phase (January — March) ii) pre spawning phase
(April — June) iii) spawning phase (July —
September) iv) post spawning phase (October —
December). Ruma Da, ef al. (2001).

Gonadosomatic index (GSI): The Catla catla
fish appears to have a specific gonadal cycle. This
should be noticeable from the gonadosomatic
index. In the female Catla catla the GSI value
0.6 sudden rise in March to 3.42 in April indicates
beginning of the maturation phase. The 6.7
indicates maturation was completed. The GSI in
June 14.5 indicates ovary is matured. The GSI
value 20.45, 19.94 and 16.80 in July, August and
September respectively. They suggest the full
development of ovary by that time. The GSI
decreased in October indicates that spawning has
already commenced. The gonadosomatic index
conclusively shows that Catla catla has single
specific spawning.

Cyclic change in ovarian cycle:

During the preparatory phase (January-
March): in the month January ovaries were very
thin and very little blood supply. Histological
observations were at rest, only primary oocytes
(POC) are containing at chromatin nuclear stages.
The histological structure of gonads in February
did not differ from January. In the month march
the ovaries immature, thin and little blood supply.
Tunica become thinner and increase in POC’s size
(Fig. 1, 2, &3).

During the pre spawning phase (April-June) :
during these month the size of the ovary increased
and occupied 2/3 body cavity externally ovaries
appears were opaque orange red in color showing
some relatively large ova with many blood
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Table 1. Morphological and histological characteristic of various stages of ovarian recrudescence in
Catla catla.

Maturity
Stags

Duration

Morphological characteristic

Histological characteristic

Immature/
resting

Regenerating

Developing

Maturing

Matured/
Gravid

Regressing

Regressed

January to
February

March to
April

May to
June

July

August-

September
to October

November
to
December

Ovaries are small transparent and
white in color. Oocyte were not
in visible a thin blood vessels
seen on the surface.

Ovaries were slightly larger than
pervious stage. Compact in
structure. Blood vessel not in
prominent.

Ovaries pinkish red with opaque
oocytes. Blood vessel were
visible. Ovarian duct were thin
and transparent. Ova greenish
cream in color.

The size of the ovary increased
and occupied 2/3 body cavity
externally ovaries appears were
opaque orange red in color
showing some relatively large
ova with many blood capillaries
seen by the naked eyes.

The ovaries were fully enlarged
and occupied almost the entire
body cavity. Yellowish color,
Blood  vessel were  well
developed.

The ovaries were slightly loose
and smaller than pervious stage
but few ovaries contained
matured mostly in September.
Tunica becomes thin.

Some ovaries were still loose but
follicles were seen. Color was
reddish or pink. And bllod
vessels visible on the surface.

Small POC were present at
chromatin and perinuclear stage.
Tunica was thick.

Size of cells, nuclei and nucleoli
were larger than pervious stage.

Ovaries dominated by late
periuclear oocytes and primary
yolk vesicle. Secondary yolk
vesicle oocytes were present.
Atretic follicles were also present.

The thecal, zona granulose, zona
radiata layers become thicker. The
yolk granules form larger, tightly
packed granules and the whole
oocytes filled with yolk granules.

Secondary oocytes at early and
late yolk globule stage. Early
germinal vesicle were observed.

Late yolk oocyte at late yolk
globule stage were observed

The pheripheral migration of the
nucleus.

Only primary oocyte observed.
Perinuclear stage was prominent.
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Fig. 5 Fig. 6

Fig. 1. Transverse section through the ovary of Catla catla (From January) preparatory phase: PO — primary
oogonia; CNS- chromatin nuclear stage.

Fig.2. Transverse section through the ovary of Catla catla (From February) preparatory phase: PO —
primary oogonia; CNS- chromatin nuclear stage.

Fig. 3. Transverse section through the ovary of Catla catla (From March) preparatory phase: PO — primary
oogonia; CNS- chromatin nuclear stage.

Fig. 4. Transverse section through the ovary of Catla catla (From April) pre spawning phase: N- nucleus;
NLI — nucleolus; PPO — pre-perinuclear oocyte; EPO — early perinuclear oocyte

Fig. 5. Transverse section through the ovary of Catla catla (From May) pre spawning phase: PPO — pre-
perinuclear oocyte; LPO — Late perinuclear oocyte.

Fig. 6. Transverse section through the ovary of Catla catla (From June) pre spawning phase: N- nucleus;
NLI — nucleolus; YG — yolk granules.
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Fig. 11 Fig. 12

Fig. 7. Transverse section through the ovary of Catla catla (From July) preparatory phase: VM — vitelline
membrane; LPNS - Late perinucleolus stage; NLI- Nucleoli.

Fig.8. Transverse section through the ovary of Catla catla (From August) preparatory phase: YG- Yoly
granules; N- Nucleoli; CA — Corticle Alvoli.

Fig. 9. Transverse section through the ovary of Catla catla (From September) preparatory phase: VM —
vitelline; NLI- Nucleoli; N- Nucleoli; CA — Corticle Alvoli.

Fig. 10. Transverse section through the ovary of Catla catla (From April) pre spawning phase: NLI —
nucleolus; VM — vitelline; LPNS — late perinuclear stage.

Fig. 11. Transverse section through the ovary of Catla catla (From May) pre spawning phase: YG- Yoly
granules; N- Nucleoli; NLI — nucleolus;

Fig. 12. Transverse section through the ovary of Catla catla (From June) pre spawning phase: VM —
vitelline; YG — yolk granules. LPNS — late perinuclear stage.A - Arstecia.
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capillaries seen by the naked eyes. The
histological structure of gonads in the month
April primary oocytes were perinuclear stage with
large nucleus. The size of the nuclei increased as
compared to the pervious stage showing active
nuclear activity. In month May diameter of POC’s
increase having large nuclei (Fig. 4, 5, & 6).

During the spawning phase (late June — early
September): the ovaries were fully enlarged and
occupied almost the entire body cavity. The
histological structure of gonads, the thecal
(external layer), zona granulosa (follicular
epithelium) zona radiata layers become thicker.
The yolk granules form larger, tightly packed
granules and the whole oocytes filled with yolk
granules (Fig. 7, 8, & 9).

During the post spawning phase (Octomber-
December): At the end of the early September or
early December the ovaries were collapsed and
contained degenerative tissue. The ovary showed
spent condition with atretic oocytes (Fig. 10, 11,
&12).

The reproductive cycle of female fish Catla catla
was divided in to seven stages on the basis of
gross ovarian morphology and histological
features. The observed stages are Immature,
regenerating, developing maturing, mature or
gravid regressing and regressed. Similar
morphological histological features was observed
by Khalid P. etal. (2012).

In the present study oogentic cycle were observed
throughout the histological study these stages
were, chromatin nuiclear stage, perinucleolar
stage cortical alveolar, early vitellogenic, late
vitellogenic and early germinal vesicle stage.
These stages were defined on the basis of number
and position of nucleoli. Many other workers has
studied the ovarian morphology and histology of
other terleost (Barcellos ef al. 2001; Yi Wang et
al. 2001; Marraro et al. 2005; Chen et al. 2006 ;
Dadzie et al. 2007)

It could be detected in intact ovaries by the naked
eyes in the form of many grey to dark brown to
red coloured tissues and spots and the total
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ovarian tissues in red in color. It is concluded that
annual cyclic change in Catla catla almost the
same as in fishes reported elsewhere.
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