There were two ways by

.which broodstocks were 1»-;- ' 1 For those having,

body weight 80 to %2 ' were pdried in holding tank

with aerating seaws

reduce physiologi: 1 actw'itfas and stre

immobilized b ﬂ}] gﬂ rder to prevent
strain. This ue cou radu njury and mnrtn'Ht.r. The prawns

M W N VPN 12N

5s. Each prawn was

polyethyl } filled with 3 liters of seawater,
pressurized with oxygen and packed in styrofoam boxes. Each bag
contained 3 to 5 individuals. The rostrum of each prawn was covered
with rubber tubbed to prevent puncturing . The water temperature was
maintained at 20 to 24 %C. uUnder such conditions, the prawn could be

kept alive for more than 12 hours.
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Broodstocks arriving at the laboratory might be carrying some
external parasites and disease. To prevent reinfection, the newly
arrived prawns were quarantined and treated with 50 ppm malachite
green and/or 25 ppm formalin for 10-15 minutes. The rearing tanks
were 1.0 X 1.5 X 0.7 m° in dimensions and stocking density was 7

- llowed to acclimatize to the

&/untﬂ they recovered from

tordd andecemtrolled at the optimal
»

bed to red levels by changing

individuals per m. " The prawns,

laboratory condition for a
stress. Water quality

ranges. The salinity was z

(Sartorius: Model P . Ovarian weight

was measured by usingle Model 200-A) after

cimens.

R )
Sk )3 112 ) )
1085) wawmﬁqnwwq :‘jmﬂqtarﬂcnrnpua

length were, used to de ness or cond ex of each prawn.

Fatness or condition index was calculated from the formula as follows:

Condition index . ___ Body weight (grams)  ....... .(1)

Carapace length (centimeters)
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Tagging Method

Each prawn was doubly tagged in order to identify each
individual and to establish the time of molting and ovarian

development. The double tagging comprised of carapace-tagged (Figure

1), color-coded plastic piec o the carapace of the prawn

using an epoxy resin a c Tk-tagged, a ring of a

colored elastic sili bearing & ﬁ&taﬂ around the ocular
peduncle of the unabla ‘ : The optimum diameter
and length of the tag ‘ as for subadult and
adult prawn, the sizedof 1 L ?rn 4-5 mm internal

After molting, #he icarapace & exuvia retained the

carapace-tagged while thgl eyéstaik-tageed rer ained intact. It was
then easy to ascertain when ¢ ' ted No harmful effect on
the prawn was observid Primavera, 1978)

Feed and Feeding

AULININININT

The praWns were nrsa musse]s and fresh squid meat four

o A RTRTTHAN T AR

sometimes fsupplemented with pelleted feed , 36-40% of protein.
Uneaten food, wastes and exuvia were removed every morning before

feeding.

017565
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Eyestalk Ablation Technigue

Female prawns were unilaterally ablated only when their

exoskeleton hardened, never ablated during postmolt (newly molted or

soft shelled) or premolted (read 1t with whitish spots on the
shell) stages. | W

The eyestalk abl

__yla following:

s “soft cloth and firmly

2. Eyestalifabl dtion was parformed on either left or

erwise deamaged-eye

3. ormed by cutting across the

1 2 |
eye ball with scissors while #iciding & “Prawn under water to minimize
stress, cut off the ¢ :-_ about 8 mm fr s base. After ablation,

the ablated eyestalk Amiediately treated 9 antibiotics, e.g.
acriflavine solution Eﬂ: (0.1 ¢ avira in 100 ml of water)

or thimerosal H (w/¥)=before relefise the ablated-prawn into the

WETBRTWE TS
s AF AN TN ING TN

rearing tanks.

Rearing tanks were close-recirculating water system,
rectangular in shape with flat bottom (Figures 3 and 4}.‘ Light
intensity was controlled at the level lower than 70% of the normal
light intensity by covering the tanks with black plastic sheets,

continuously aerated for maintaining sufficient dissolved oxygen



thod-of»carepeca tegaing

i

Figure 2 Method of eyestalk tagging

17
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(A) SIDE VIEW

FALTER '_’En/mn LIFT
e - WATER. RRVEL = Lol oo 1
. FILTER PIPE u_‘f"
» s WAL -
op |§§ '
AIH, LIFT 7 | \k\

=== II/IE BN T | T

13757/ = 9 \\ ¥ o

= =] = & & |

0 —~ llmz u\\\\\

VA
LFILTEH BEC l . \
b 1 ""
,;;
Figure 4 Schemati: l t of the c‘lad recirculating

system, syi e filter I:re A: side view, B: top view

ﬂ‘UEJ’JVlEJ'V]ﬁWEJ"Iﬂ‘i
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concentration in water. Physico-biological filtration system of
these tanks was done by recirculating seawater through sand, gravel
and oyster-shell layers. The tanks with double filter bed (Figure 3)
contained 8 tons of seawater and the filtering rate was 30 liters per
minute while the single-filter bed tanks (Figure 4) operated at the

rate of 20 1liters ﬁar minute. ,) r.rI" tha filter beds contained
R

nitrification bacteria a d 1cro-nrgan1=ms. These

organisms acted as bi te, 1979). Each tank

contained 7 individua

Water Quality

Brine water ween 55 and 85 ©/oo

was used for the exper tion of 50 ppm calcium
hypochorite are essential toai anic waste and micro—organism

that may cause diseas . d for t Weeks or until excess

150g), the chlorine

determination was pegomaﬁ by tes . (Merc fL! 4640). Experimental

wr, o LY Wﬁiﬁ' 1}
N T AT T

test kit (Aquamerck 11120). The water quality was maintained and

readjusted within the following allowable 1imits:

Water temperature 24-31° ¢

pH 7.5 -8.5

+

HH4 0-1.0 ppm
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NO, 0-0.50 ppm

H03 0-50 ppm

Compozyme or Biobact (trade name) was added to filter bed of
the experimental tanks twice a month at the ratio of 1 tea spoon per 1

ton of seawater or ut!_nanever nitrogenous waste was overranged. Biobact

should help increasing the t:- W the biofiltration system.
Compozyme and Biobact are caﬂun bacteria and some

Therefore, the filtepbEg ShoU 1 kept in an aerobic

condition. Nitrificasfondbigteria utilizes ia and nitrite as

formation of praw (D lson, 1975). It was
expected that briné experiment had a

different ratio of a'lc1um ion to majur e'lh ts from natural sea

S 1121 L1 L e

of the dilutedibrine water might result from how many times it

e QAR 68 AN (e o o
filtratiofl system or on the concentration of brine sea water used. The
procedure for calcium determination was based on Kremling (1976).
Complexometric titration with EGTA (ethylene-glycol-bis(2-hydroxyanil)
-N,N,N’,N’-tetracetic acid) has been used for the direct
determination of calcium in sea water. After brine water was

diluted, 1 11t of diluted water with both salinity 30 ®/oo and 40 ®/00
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were sampled for determining the concentration of calcium dons and
calcium/salinity ratios. After recirculating for 15 and 30 days

calcium concentration was determined again for comparison. .PA

Experimental Procedures

These experiments “five main parts :

‘\\,\
1. Osmotic Study of ~Fenaeds

In this pa r and haemolymph of P.

monodon, subadult was gdétafmi ¢ g \ pressure osmometer
(Wescor-5500). | NG \ '
1.1 Osmoregafion Type
Penaeus th: lated eyés (normal eyes) and
unilateral eyestalk ablat _:', After accHuﬁnn of the
prawns in 20, 25, ’v":-;r_;:,_.ﬂ_ and_ 467007 or 7 days, osmotic
pressure of prawn iere determined.

The daté were then 1ntarpratad for isosmotic point and

iS4 A AN £
5 ww“a‘ﬁﬁii" T

P. monodon subadult were acclimated at salinities
30 %00 and 40 °/oo for 24 hours, 48 hours, 7, 15, 30, and 45 days and
then osmotic pressure of haemolymph and sea water were measured. The
relationship between osmotic regulation and acclimation time were

deduced.
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2. Ovarian Maturation Experiments

2.1 Adult Prawn Maturation in Hypersalinity
Prawns used in this experiment were collected in
Chantaburi province. Upon arrival in the laboratory the sizes of

prawns were measured, then they climated in the rearing systems

for 1 month before tagging.. B -, ‘ the experiment the prawn
size was determined agair é broodstocks Penaeus
monodon of T5 to 120 weight & : #.7 to 8.0 cm carapace

length were selected fog xperiment. 'he stock density was 6-8

’ \ , recirculating tanks
(Figure 3) containing & ulating water. The
salinities of 30 %/oo ai order to represent

hypersaline condition. nuri “iment lasting for 2.5 months,

random samplings of g every 2 or 3 days in

order to dst&rmna [ gvarian weight, body

weight (wet Haight)mnd

g 11 @m:mgrws‘w gy e
o e VIR TS T e

Vleming, Grossman and Chapman, 1982; Giese and Pearse, 1974; Grant and

of aﬂh female prawn were

Tyler, 1983a; Vernberg and Vernberg, 1972). Thus, the ovarian index

is calculated as following:

Ovarian index (%) . Ovarian weight (grams) X 100...(2)
Body weight (grams)
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The fatness or condition index of this broodstock is

calculated by equation ..(1)

2.2 Prawn Size, Hypersaline Acclimation and Eyestalk
Ablation Effects on Maturation of Subadult Penasesus

o examine the effects of
hyﬁnrsal‘lnit:f (30 /00 -aRded0=2/00) @nn period and eyestalk
ablation on gonad dav( ' up of subadult P. monodon
(Table 1). Small size 0 grams) collected from
Jaboratory rearing andgfegfiel #12 " grms) from intensive
farm were used and com Vg I;é' " ‘ n recirculating water

chroughout the experiment.

After 30 days, the prawns { to determine ovarian index.’

Condition index of ‘gac t beginning of the

condition index were m'uen compared anddiscussejg

af] L1512 M A S INEI 2 Forten raratton

nnd Physiological Condition of Subadult Penaeus

QRBIATUANINY A Y

The prawns used in this experiment were large size

experiment and aftees b ovarian index and

e'_..'

subadult prawns, 45 to 7O grams body weight and 4.3 to 4.7 cm carapace
length, with the age of 5§ months old. The traatmant" methods were
classified into 4 groups. First group, ablated and unablated prawns
were acclimated with hypersalinity 30 °/co or 40 /oo for 15, 30 and

45 days (TRM-1 to TRM-4). Second group, the prawns were acclimated at
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Table 1 Experimental conditions and manipulation treatments for size

effects of subadult anaeﬁs monodon on maturation.

Size group

Sta'l k manipulation

small — ! ~Eye€talk ablation

size : [ — :

group I . 'Nermal eyestalk
(3.4-4.0 cm_CL, Vo E R \:“»_ 1k ablation

28-40 grams BW)
s - nal eyestalk

large S&talk ablation
size \ e
group Normal eyestalk

(4.3-4.7 cm CL, astalk ablation

48-60 grams BW)

'}Mormal eyestalk

ELrapac- m)

b%ﬂy waigh£ (grams}

ﬂ‘LJEJ’JVlEWIiWEJ’]ﬂ‘i |
AN ANN IO llW]’JVIEJ']ﬁ d

CL
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30 “{m for 30 days, then unilateral eyestalk ablated and acclimated
at the same salinity for 15 days (TRM-5). Third group, (TRM-6 and T7)
prawns were hypersalinity acclimated at 2 salinities, 30 %/00 and 40

®/00. The first step acclimation time was 30 days and second step
acclimation time was 15 days, and last group, prawns were also two

The prawn were ablated before

-

steps acclimated with hypersalini

ine combination effects

~ablation of laturation (TRM-8 to TRM-
p. The treatment methods

or after first acclimation:
of hypersalinity and
11). The TRM-12 was
are summarized in Tabl

Ovari idition . index were determined

2.4 Studie clopment by Paraffin

effects of hypersaline
condition and eyest ---—---_-_-=__‘:T—='-F\“? opment, paraffin
histological methndjd cma size and oocyte
morphology of subadult ‘ind adult prawns, kept 1n salinities 30 °/oo and

© /oo wers ﬂv%ﬂ’)‘l’lﬂﬂ’ﬁwmﬂ‘i

D‘isa&ctad ovaries obtained from the experiments were
reare ) 58 BT SR ) £1 YT
that, aach gonad was cut 1into small pieces and gently rinsed with
running tap water. The small pieces of ovaries were dehydrated by
using ethyl alcohol series (50, 70 ,90, 95 and absolute alcohol,
respectively). The dehydrated tissue was then clearified with toluene
and infiltrated with paraplast. After this step each sample was

embedded in paraplast block and cut transversely at 7-10 microns with
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Table 2 Scheme of Bxper‘iménts of hypersaline acclimation series and

eyestalk manipulation on subadult Penaeus monodon

second hypersaline acclimation
Code |[Salinity - —
Tresteent| (o/oo) |acclimakian ity| Eyestalk [Acclimation
{ TRM) “|Menipulation] Time
[days)
1
2
3
i ! i ]
] 15
] 15
1 15
g o ap s
ﬂ‘ﬁ WE TN
10 30 30 A 4 15
" 40 kL] A 30 15
12 25-28 0 M
N = Mormzl Eyestalk
A = Eyestalk ablation
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rotary microtome. The sections were mounted onto glass slides and
stained with Heidenhain’s 1ion haematoxylin and Eosin-Y (Baker, 1958;
Gray, 1958; Hall, 1962; Humerson, 1967; Willey, 1971). The
histological condition of the ovary was examined by 1light microscope
and mean size of oocytes in each ovaries was determined. Sizes of 50~

epiece graticule calibrated

! ﬂ was obtained. Only those

oocytes sectioned thr uc usﬂsur&d (Grant and Tyler,

1983b) (see hppandix- date

100 oocytes was measured usi

against a stage micromete

Statistical Analysis

'

Data were anal zed - 4

| I
g

v descriptive statistical

methods. Mean values #das arithmetic mean + standard

deviation (SD). Ragrass'ln" #nalysis of variance, analysis
of covariance and % jtfwere used in testing
for significant 'ﬁ Ci “‘f“ 95% confident

interval was used ﬂ define a significant 1&1. All statistical
::: :::t:r: @aﬁﬁiﬁ ﬁﬁ%&wrg ’Tﬁtﬁ for Statistics)
RINNINANINEIAY
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