family penaeidae constitu ' <aquaculture group. The
production is expected ! ‘'ull or close to full
ocks o, 1985). The long-

exploitation of wild

sought goal of achie ion of marine shrimp

in captivity has past decade. The

degree of success val ial application is

only successful in cies have been tested,
at least on a prelimin; dge about a quality of

spawners from captivity :.:a:s:;:.i Bray and Lawrence, 1884;

Shrimp farm l,':‘“:,'

industry for both
developed and developging countries (Bray and Lnﬂnaa. 1984) . However,

i Pﬁummﬂm*wmﬂ“ﬁ“‘* T

erratic supply @f aravid shr‘lmps. spa'-mars and larvae [AWACDP 1985;
o TR I AN TN
seasonal ®%atching, insufficient quantities and large variation 1n
prices. (AQUACOP, 1985; Kungvankij, 1985). To overcome this problem,
researchers have developed techniques in cnntrn'l‘liﬁg maturation and
subsequent spawning from adult size animals caught in the wild and
maintained in tank. Under some manipulations in captivity conditions,

some species mature and spawn but for others the techniques still



need to be developed. At optimal condition the maturation process 1is
very rapid (Khoo, 1988; Primavera, 1985).

The use of captive broodstock eliminates dependence on the
wild stock larvae in the coastal area particularly in mangrove and

estuary which are the main nursery ground (AQUACOP, 1985; Dall, 1985;

% the method of complete

t.ba m:ﬂ" shrimps from one

- culturad prawns for

Kungvankij, 1985; Primavera, 19

Some academic rese
cycle culture. For
generation to anothe

"
. 3 » B f s method may solve a
X ¥ A AN 1'Id stock (Bray and

The selection of d -k Cangbe. undertaken when harvesting

subsequent breedings.

problem of shortage s

a pond by sorting the Tas® gr e ‘Which are then cultured at

low density to ensure maxii “Another method is to use
particular ponds to,fully itrol the anifiais from postlarvae to
reproductive size. “if v Uced 14 intensive systems

giving surprisingly Imh quality spawners s&ch m for Penaeus vannamei
(AQUACOP, 1985 ﬁ ;T reproduction of
different penﬂubﬂ ﬂ;ﬂﬁiwﬁ ﬂﬁcwnﬂy known,
Y. 815 1192 N 1 o

Long-term research must also be dedicated to reproductive
physi_o'lugy as toi give us a better understanding of individual
internal mechanisms and to gain better control of culture. Even so,
the time has come for lessening dependence on natural stocks. In

closing penaseid cycles, genetic selection for desirable traits such as



strong growth and survival, disease resistance, etc., can be
accomplished. Additionally, by obtaining very little new stock a
facility will decrease risk of introducing some disease organisms
(Bray and Lawrence, 1984; Choy, 1987; Primavera, 1978).

Using gravid-mated female broodstocks captured from the wild

is fraught with uncertainty such as limitation in quantity of

broodstock supply and the seast / t;hafr capture in the wild
(Khoo, 1988). In crdar"ﬁ"' ne. ‘prﬂhTm. the year round

ions is necessary. And

maintenance of broodstoc
in a tropical countr culture is possible,
some species have urity satisfactorily

in ponds (Rodriquez, . “Inﬂuctinn of gonadal

e in captivity remains the
basis for most researches s aiming towards a complete
understanding of & ive br of __pens shrimp. Many
environmental and - raptwa breeding are
only broadly defined, ,hi'la the cnns1 tent commercial application of

oo s G145 QI BN e o e

condition for *fn%ced maturationgof Penasus_monodon (Khap, 1988).

A 000 O A o bAeBlo boi1 16 o
adult prawﬁ Penaeus monodon decreases when comparing to juvenile stage
which dominates in estuary. This may result in offshore migrating
behavior of adult shrimp to the spawning ground (New and Raband,
1985). Salinity stress may also become limiting factor when acting
together with one or several other stressful condition in estuary.

Osmotic stress in high salinity is possible to be a trigger of



maturation process in migratory species as P. monodon (Sastry, 1983).

Energy expenditure process as osmoregulation can result in
energy allocation in reproduction, gamete production or ovarian
development (Brafield and Llewellyn, 1982; Vernberg, 1987). Thus,
animals usually migrate to stable environment where osmotic work can

succeed with less phjrsialngick stre That is, will result in a

! qﬂs‘: occurs mostly in
high salinity {M1rod % 7; eard and Wickins, 1980;
erance of broodstock

| '; s u-“
may relate to reprodu e -':f' \\‘\> 969, 1976; Vernberg,

Nowadays, studies’of asmor i and maturation of Penasus

monodon are still scantyd 1A dllar, the combined effects of

eyestalk ablation on osmnti “regulationye and broodstock maturation
under hypersaline u:~ ition is Ve niented.

v -
el B] " 4.

1. To ﬁ”g[ rﬂazjv'[ﬁw:ﬂmmﬁjn in subadult

FPenasus monodony and ip betwean nsmnragu'lation and

e AT AT N -

acclimatiomn time.

2. To study effects of hypersaline acclimation and eyestalk
manipulation on ovary maturation of Penseus monodon using ovarian

index and maturity index.



3. To study hypersalinity effects on morphology of cocyte and
size of mature ova in subadult and adult Penaeus monodon by paraffin

histological method.

4, To describe and determine oocyte development by paraffin

histological method and microsco -_ /'Iysis.

&ta!k ablation effects on

t accelerate the

stock in closed-

6. To find
ovarian developmen

recirculating water s

Most of prav‘luus rasaart:has in prawns now were focused on

defining the npﬁﬂﬁﬁnﬁﬂﬂﬁ‘ﬂrﬂﬂﬂn?bh methods for

inducing maturation of conmrﬂe'l spacias and datarmin‘ing the best
e QIR IR BTSN B9 o
supply for hr1u:p farms (Chakraborti et al., 1986; Sastry, 1983; Khoo,
1988; Uno, 1985).

Kungvankij .(1985) recorded that female Psnaeus monodon 1is
more difficult to mature in captivity than in other penaeid
species, although excellent progress on this aspect is being achieved.

Thus, reliable techniques for maturation are also being developed.



The numerous techniques for inducing ovarian maturation 1in Penaeus
monodon can be classified as following :

1. Environmental manipulation wtilizing temperature,
photoperiod, salinity, substrate and population density, 2.

Nutritional manipulation of ovarian maturation, 3. Eyestalk ablation,

and 4. Treatment with exogenous hormones by injection, or through

thec feed. However, in th environmental manipulation and

s 1s produced by the
The X- organs show
histological cycle assofiate yte devaelopment (Highnam and
Hi11, 1977). Vitellogéngéi f':ﬁ'“;r”5‘ﬂtﬁ 1led by alternately
fluctuating levels of ' | and stimulating hormones
Lo
produced by neurosecretory Qf§;§ﬁ$~ n different parts of the central
] ) Lo
ov¥arian-inhibiting and

X )
unknown (Highnam and

nervous system. Howe  ;&
stimulating l'u»:u-mg:mz;l act
|
Hi11, 1977; Khoo, 19::3.

ﬂﬂwﬁﬂﬁ'ﬂ%’wﬁﬁ] ﬂﬂds attentfon as a

possible and uséful method of 1ﬁFuc1ng pra¢o¢1nus maturatiun of ovary

or A Y TR YRR et o

crustaceanS seems to stimulate either molting or ovarian development

(Adiyodi and Adiyodi, 1970; Arnstein and Beard, 1975; Emmerson, 1983;
Webster, 1885). Maturation of subadult Penaeus monodon is achieved by
unilateral eyestalk ablation of female prawn (Primavera, 1978).

Crustaceans eyestalks are known to contain the neuroendocrine centers

responsible for the preoduction and release of both the molt-inhibiting



hormone (MIH) and gonad inhibiting hormone (GIH) (Beltz, 1988:
Muramoto, 1988; Tombes, 1977). The manner in which these hormones
control molting and ovarian development has been investigated (Cooke
and Sullivan, 1982; Klenholz and Bourquin, 1984) but the mode of
action is still under contention.

known to be dependent upon the

The stimulation i
relative interaction of t Vi actors as well as the age,
molting stage and physi the animal operated on
(Emmerson, 1983: Highr 1985). Furthermore,
the ablation 1s a g6td ining viable larvae
in the laboratory.
spawning 1n pond withe
monodon (Halder, 1978), £. ' ' 5, japonicus (Bray and

Lawrence, 1984).

declined spawning, n@ ab‘laad prawn (Emmerson,

1983; Kelmec and Smith,“1280; Lumare,

ﬂuﬂawswswgwnﬁ
%n.tmm_wum

9 "W’T‘ﬂ“@ﬁﬁ SERI ) B B ponses

monodon with regard to seasonal abundance of fry and adults, spawning
season and area, larval development, and migration and transportation
are not well documented (AQUACOP, 1985).

Most of subadults and adults Penaeus spp. inhabit
offshore waters down to about 160 m - the waters are high and

unfluctuated in salinity (Motoh, 1981,1985).



The optimization of conditions to increase
reproductive potential would reduce the necessity of other less
effectual methods ,such as eyestalk ablation, where the viability of
the eggs after treatment tends to be low (Bray and Lawrence, 1984;
Primavera, 1978)
her with other parameters such as

act maturation and spawning
; Eéh Khoo, 1988; Pudadere

T—

High salinity to

temperature and photoperiod '
(AQUACOP, 1985; Chamber w
and Primavera, 1981; ng, 1980).

Rac aie - | rtance of salinity
and breeding migrat Pah ofus. wns prevented from
leaving the estuary v . } t
end nf'th1s period, hr '1'5 ned normal adult body
length. Breeding migr ? ‘@ssential if Penaeus prawn

-!:r‘;-_"-" -
are to reproduce, and s 1nﬂ£‘$§t
LAY

leave the estuari
N nd@:uputi, 1985; Recek,
1959; Vernberg and Vernberg, 1972).q.Salinity will indeed affect
reproduction ofd] dsbaiboabnt |1 #se e 18 lubdarsoss pronounced
changes, Llnf-::-rt:;ltatﬂy, data abbut these effects are Scanty, and it

e < 1O EL3E LA AATIEEA e .

it is impossible to bring an analysis of the ecological effect of

oceanic water before Sspawnin

salinity on growth and development down to the molecular level (Gilles
and P’equeux, 1983). It appears that salinity markedly affects both
egg production and embryonic development in a variety of crustaceans.
Experiments on gameto-genesis or gamete formation (egg and sperm

formation) are very rare in the literature.



Not much is known about the mechanism of action of
the various environmental factors in the control of the neurosecretory
center but a number of papers have shown that some of these factors do
induce ovarian maturation in penaeid prawns. Salinity probably

controls the release of the gonad inhibiting hormone (GIH) from the X-

assumed that salinity acts-thic

"h'l“ "-

| and migrating to marine

1988).

Organisms

habitat as peneeid pras oregulate efficiently

(Gilles, 1970, 1979). f_organisms according to their

ganisms into two groups: hyper-

osmoregulators and F "—psmoregulators have

= = —d

higher ionic concent W surrounding medium

while hypa-osmuregtmtnrs show lower iunﬂ concentration in
haemolymph than- ‘@ o 011 ﬂuﬁ 1989; Castille
and Lawrence, ﬂlﬁﬂ le .%mmy Farmer, 1983: Potts and
AN I NR NG A Y

qware are some crustécaﬁns that sﬁnw ability as hypo-
hyperosmoregulation. They are Palemonetes varians, Artemia salina and
Penaeus monodon (Castille and Lawrence, 1981; Cheng and Liao, 1986;
Ferraris et al., 1986, 1987; Knut, 1983). These organisms are

extremely powerful osmoregulators and can cope with any fluctuation of

salinity of the external medium that normally occurs 1in nature (Dall,
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1985; Ferraris et al., 1986, 1987; Gilles, 1979: Motoh, 1981; Potts
and Parry, 1964).

Osmotic receptors in Penaeus monodon are thought to be
located near neurosecretory cells in eyestalk complex and other parts
of nervous system (Tombes, 1977; Beltz, 1988; Waterman, 1960). As they

sense a change in salinity of the external medium they send a signal

/

, initiating osmoregulation.
' lp salt and water balance

are produced by neurosecrétory cells -eyestalk, brain, and thoracic

to the central nervous syste

Moreover, hormones implic

ganglion. The crustaceaf’ warasic |gs 1glion contains a substance that
increases the permeab | 0 water, whereas the
eyestalk has a substafice that e Lh r inhibits the release of the
thoracic ganglion factor the body surface
decreasing its permeab man, 1976; Waterman,
1960)

The combfnad affﬁ&Tf: and ablation of eyestalk
in some prawns ﬂl‘ld" (eight and decrease
in osmolality or ion ]ﬁ presumably because

of increased water upta}a or retention {Beltz, 1988; Muramoto, 1933)

otk 1 SR BT s

hormonal imbalarte which nffactg osmotic gress (Highw: and H111,
. GBI T 3 B o coneon
occur when ‘the ablated animﬂs are hypoosmotically regulating (Mantel
and Farmer, 1983). Thus, in hypersalinity where maturation occurs
eyestalk ablation may not affect osmoregulation of broodstock. - The
prolonged osmotic stress may produce some shortage of energy demands
for growth or maturity, which is reinforced at a certain moment by

some generalized reduction of energetic metabolism i.e. reduction of
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ATP production (Beltz, 1988; Gilles, 1970, 1979; Fingerman, 1976;
Lassere, 1976; Towle, 1984; Yancey et al., 1982).

Therefore, it 1s believed that hypersaline acclimation
should be able to induce maturation of Peneaus monodon in captivity.

In order to know whether hypersaline acclimated prawn has reached

maturity or not, gnﬁad index 'yt rity index will be employed
(Giese and Pearse, 1574; ant @Baa, 1983b)

3. Method e Condition
3.1
‘e method for estimating
reproductive stage is d /4 é.. oonad. index s calculated in
several Hays, but wusually, 'Ft«t@u e fatio of gonad wet weight (or
volume) to the wet weigh : ‘ £ the whole animal, expressed
as a percentage (De wamLW - Chapman, 1982; Giese and

is an attempt to

measure the reTativ rapruductiva cnndiﬂnn of animals of variable

sizes so thatﬂnﬂﬂ ra Wﬂ mwmﬁ?t times can be

compared (Giesef9énd Pearse, 1914 Grant and Tylar,ﬁsan However, A
gl ‘*%Wﬂﬂ’ﬁﬂ"?‘m%ﬂ PR YR PP eccomante
by microsdopic examination of the gonads, it indicates 1ittle as to
what is occurring within the gonads (Giese and Pearse, 1974; Grant and

Tyler,1983b).

3.2 Maturity Index

Examining sections of gonads also yields more detail

information on reproduction than 1t 1s possible to obtain from an
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examination of gonad indices alone. The simplest assessment of
paraffin sections is to subjectively place in a number of development
stages. It seems better to call this method as maturity index (Bell
and Lightner, 1988; Grant and Tyler, 1983b).

If microscopic preparations of the gonads are being

produced to estimate maturit ndices, it 1s definitely worthwhile

measuring oocyte sizns in § ‘* amount of information
_‘

“ be a@g eyepiece graticule

calibrated against a stag crometer.  Only.those oocytes sectioned

(yler, 1983a, 1983b).

through the nucleus arg

Additione ad of keeping female

prawn alive for spawp ars use the in vivo
classification by lookin§ af 11y through the dorsal

" exoskeleton (Motoh, 1981; P

ﬂﬁﬂ'?ﬂﬂﬂiﬂ81ﬂ§
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