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DEVELOFMENT OF COCYTES TO MATURITY AND SPAWNING
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Spawning in fishes is closely associated with the
development of intra-ovarian 209S. Measurements'of diametcrs
of intra-ovarian eqgs have beeén found to be an useful *ool
in studying the development of ococytes to maturity and
spawning. An attempt to study the maturity by the measure-

' ments of ova was first made bHy Clark (1934) on the California

sardine (Sardina caeruiea). Her pioneering work was followed .
by those of Hickling and Rutenberg (1936) and De Jong (1939).

The methcd proposed by the ahove workers is essent1a11y
as follows: Cvaries are fixed in 5% formaldehyde and a
small portion of ‘the ovary is teased out on a slide in the
same medium anc. measurements. of all the ova. in the field
of the microscope are made, until about 300 ova are measured.
In case the eggs appear as‘¥metr1cal due- to preservatson,

“the micrometer may be placed in horizental peosition and the

diamaters are measured parallel to the gradua?ions on the-
micrometer, Ovaries after fixing in Bouin’s solution,
may be-cut ih rotary microtome and the diameter of the
cocytes in the secticns could also he measured. Prabhu

“{1956) suggests thet measurements of at least 1000 egys

from each'ovary are neceésary to’hitigate the probable_
error in the representation of various groups of egqs

. in . different stages of- maturlty and’ rerresented by various

modes in the graphs, Normallv the first hatch of _immature
eggs are avolded in the measurements.' '

The intrﬂ—ovarlan eggs very not - only in thelr size

 but also in their inclu51ons in cvarlea which dare fully
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ripe or in the penultimate stage-of Tipenees, - “Theére are
seve:al batches of oocytes which take their erigln from
the germ cells of_the ovigerous lamellae and,-&s.the
spaWﬁing process continues every. season. these batches '
pass on fram one atage to the other._ An: examination o
“of. the ova:y 1n the penultimate stage bf devexnpment Shuws
chiefly t}ie fonowing _four typea of ova: FI% 8 3 g

(1) Immature ova°'_””‘ 2 f minute trans- IJ g]?
paxent ova postessing a nucleus and a protéplasmic
layer.l" o R '~ T --._ r?

- {2) Maturinq ova'i small, opaque ova 1n which olk fo:mntian
C has Just commenced but not completed.li _ Lo

(3) Mature ‘ova: Opaque ova; fully’ ‘yolked, but- stgn o
contained within the follicle.- S

(4) Ripe ovag Larga fully dr partially transpafént ova o
which have burst out from the follicles.

Gvarian maturity stages ana dete:mined based on- the
pradominance ot‘the above mentioned types of develqgment.

Hiatologisally. oocyte development could be. broadly 3
classified 1nto a-primary growth phase, a secondary growth . -
base and a final'maturation to be foltowad by ovulation
and spawning. ' -

(1) 2;1@ ry_qgrowth Egage; The 1mmature oocytes, known
- as the oogonia, are seen multiplicating bv mitoais
L in tha gtroma; of the ovige:ous folds, - The oogonia
};fare transformed to the primary. oobyteé by:arresting o
':;'he Ehromosomes at the prophase of the first meiotic
| deivisionz this- proceas {8 known as oogenesis. In
- - the ocogonia, the nucleo-cytoplasmic ratio is high,
“but as-the growth ‘progrésses, this ratio decreases. o
_['Highly spiralizad—lamp-brush chromosomes are usually
" _geen in the nucleus of the primary oocyte.‘ Nucleoll
fmultiply and arrange along’ the periphery of the
nucleus, called periunuckeolar stage, _The follicular .
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wall is thin and less vaoswzmsw in the noo%&mm ncuuno
primary growth vsmmmh.m_w 33 2)

Appearance of apmmmum:w a<nmm of .
yolk bodies in sequence is the n:mumoﬁmnumawo feature of
the secondary growth phase. Normally carbohydrate-rich
cortical alveoll make theirx appearance along the voupv:mu<
of the oocyte. O0il droplets mum.v&mmmza in most of the
marine fish ococytes.. The protein laden <owx appear in

the form of yolk oumacwmm and these along with the vana
yolk fill the entire ooplasm during the ma<mmoma stages

of secondary growth phase. Size of the cocyte increases

_oQSmWQmHmvw< and momwwncwmn wall hecomes vuosw:mvwﬁm:m 3 m mu

Final m&cumwno:.. vawamnww<. 50n<&o maturation involves

‘the resumption of meiosis. It is commonly regarded that

the chromosomal mmeu<wﬂ< proceeds to the metaphase of

the second meiotic division. Resumption of meiosis is
heralded by m.vmwptsmump auoumemos of the germinal vesicle
(nucleus) and by the dissolution of the germinal vesicle
Hmmua»:mu Vesicle Breakdown or GVBD).: m<mu is commonly
used as an w:apomnon of oocyte amacuwﬁ»on.. Hs some species,
oomhwmnmsom of yolk granules resulting in the 00o<am

becoming increasingly transparent, Concomitant with

maturation in many aopmomam. mmumoumpw< marine monam_
with ﬁmwmn»o egys, ooo<am enlargement is due %o bydration,

_:<aum¢»o: in some species may result in a woot;oox p:oummmm

in ococyté. <owcam.

The vﬂmmm:& ooﬁﬁoﬁ&w;ﬁ is that oon<ao am&cnmﬁwos
and ovulation are amvm:amua on uw&cmamnﬂ:@osmao&HOﬁpz.

~Concomitant with maturation or after maturation is complete,

ooo%nmm are o<cumwma Anto the o<muuma wcam:.

Various: mcazonm :m<o classified the" different amﬁcnuaﬂ
stages intc 4. tc 7 stages, calling them as "Stage I*,"Stage
I1I*, ete., end taking into account the dominant size of the
ova as well as the gross vcolume of the ovary in _relation

. . . s mm\:&h
to the bedy cavity (Clark, 19343 Hickling and ermﬁ@.
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19363 Prabhu 1956, Nair, 1959; James and Badrudeen, 1981)

Based on ova diameter measurements, four different
types of spawning periodicities have been recognized in
teleostean fishes: ' '

Iype A: Spawning taking plaée only once a yeér during

a definite, short period. In this case, the eggs which are
destined to be Spawhed are withdrawn from the immature -
stock in a single group, sharply di#tinguishable at

least in the later stages of matu:ation from the stock of
small eggs from which it was dérived (Fig. 3.3.%). The
oocyte development in this case is said to be synchronous,
as in Therapon j_gbua, Macreones vittatus and. Chirocentrus
dorab, »

Jype B: Spawning taking place oniy'énce a year, but with

a longer duration. In species exhibiting this type of
spawning, the range in size of the mature ova, irreSpective
of the number of modes representing them, have been found -
te be nearly half of the total range in size of the entire
intra-ovarian eggs in the whole ovary {Fig. 3.3.4), as

in Pelates guadrilieatus and Cypsilurus oligolepis,

Type C:-Spawning twice in an year. In the ovaries of -
fishes-exibiting'this'typé'of spawning,: in addition to
the batch of eggs in ripe cohditioh,_another batch.bf
eggs in which yolk formation has already commenced could
‘be seen (Fig. 3.3.8), as in Psammoperca waigensis,
Therapon puta and Selarcides legtolepis.

In the B and C types of spawning, the cocyte devclop—"“
_ ment is described as group synchronous. -

Type Dt Spawning throughout the year, but intermittently.
Withdrawal of eqgs from the immature stock is @ continuous
process; and there will e no sharp separation between

the general egg stock and the maturing eggs (Fig.3.3.4). -
The pattern of cocyte development in this case is said to
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I be .mm<:nsﬂo:ocm., ‘as observed in maowmmsoucm H:a»ncm.
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It may Um am:auonoa smuo that & unmwumodma mvmxsnzo
mommos cannot mwswem be macmﬁmn with acnawﬂwm spawns for

bt

each female, vnoﬂamoema mvms:wno season may simply reflect
Hmox of vovcpmawos m<5nsnoa< in terms of gonadal development,
The term scwwmupm vvmssmu wm generally applied to a species’
in which a female spawns more than once in a mﬁmiﬁw:o season,
The term fractional mvmssmu has ammnmmmma do Hmmmn to a
mvmo»mm which spawns a nmu& of the ovulated nwcanz or. Espn:
mature o<:wmﬁm. and spawn a part of a post-vitellogenic

~clutch at wswoucmwm over a Hmwma»<mw< msoﬂﬂ nmupon

Clark (1934) uo»:am out that if o:~< one batch of eggs
: Hm mtmi:mn. ‘the ratio Um¢£mm: the number of eggs in a:m
| maturing group and the number of eggs in the mature group
should remain constant and on the other hand, ‘if more than
one batch is spawned, the ratio gradually decreases, Based
" o.on &r&ﬁ.bwpﬁo»uwm m:m;buocmm ﬁ:m» indjividual California
m_,: A0 wﬁﬁ.ﬁ;pﬂ& e, a@vgiﬂﬁinmmﬁnw:a s e
mul nuwm mumss»:u. she provides four lines of . w<wnm=om.
viz,, multiplicity of modes in the ova diameter .frequency
curves, a high degree of noﬂuopmﬁuo: um&imm: the growth of
mcoommmwcm groups of moom. occasional vummm:om in «vm¢e§wm<
of a few ripe, unspawned maom and decrease in the ratio of
the :caaon of eggs in the amacnnso and smwcum ‘groups as wrm
csmmawso .season macmuomm. : R
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i _ Esm: the egg Umooamm vam. a mSmwp oﬂm:nzo x:oi:
“ as the micropyle appears on- Mﬁ ﬁsﬂocos which ‘the sperm
i .. enters at the time of mmﬂ&»wummawos. Hm is mmmcama that
soon after mmadwwnmmawou. water mﬁamnm w:noc@: w:m pores
“ of the egg membrane, Hpmdwao it muos the <owx to form the
m umnw<wamppw:m mvmnm.u It 1s- not known whether cmmoum .

mmuﬁww»mmﬁwo: the. aunuon<ymn canal is closed by m_mcamdmsom
.Hmncunwzn an mﬁNfﬂm muos a:m muwﬂa to cummw »ﬁ.aoz:.
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When the egg is laid free in the water, the outer
covering (chorion) at once becomes hardened., The hardened
chorion becomes thinmer as development advances and the
egg increases In size, This process called 'water hardening'
is advantageous in that it offers protection to the eggs .
from predators. It is assumed that a part of the substance
of the e¢gg membrenes is withdrawn and absorbed by the enbryo
and this seems to occur to a greater extent in the demersal
‘eggs, where the embryo is more advanced on hatching, than
in the pelagic eggs.
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_ Fig.3.3.3
SECONDARY GROWTH PHASE AND FINAL MATURATION
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