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CHAPTER II

MATERIALS AND METHODS

Experiment 1 : Effects of Br ock Sources and Sizes on Ovarian

Maturlf{":‘a& yf P. monodon.

'———’ 'J '-_ﬂ

Broodstock PreparatV / e "‘:-:<

The experime

; v ' )
Research and Train Lon (.(.gga.QT ’ Cfmlz‘longkorn University,

_pq?é}-,géf%ngc ber 1988,

prawns were collected from

Chonburi Province d

Over ten-month=ol; -_mgi-;x;f

‘u.._.a
—— -

semi-intensive prawn farms ml Ch i Province, while the wild-

caught prawns w ing at leaat _Bﬂ_g_-&!&.f ngth 19.0 cm) were
er-f—w

collected from sha 1 [ the rj in Trat Province.
i 1

The prawns were. transfered @to the Marine Shrimp Maturatlon

La.boratory aﬂMul‘ElL’gsmﬂw ﬁ mﬂ:] miﬁow temperature of
about 19-22 °C. Each prawn “was ¢ a PVC tube.
Transp@ Qﬂ)’]ﬁ \iminm u;m’] gdﬂ EJ ’lﬁﬁrs’, stress,
and stram.

Upon arrival, the prawns were first gradually accl'inated to
laboratory condition by adjusting the water temperature up to the same

level as in the laboratory. Then they were disinfected by 100 ppm

formalin and 3 ppm malachite green for 10-15 minutes. Pond-reared
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prawns and wild-caught prawns were acclimated for 15 - 20 days before

the beginning of the experiment. The acclimation was done in two 3.1

x 6.5 mz concrete ponds with a daily change of seawater. The prawns

were fed 3 times daily (9:00-9:30 a.m., 3:30-4:00 p.m. and 11:00-11:30

p.m.) with fresh natural diets (ridge venus clam and squid) and an

artificial diet (pellets) at 5 /md 1.2-1.5% of their body weight,
VL.

respectively.

After acclwf on,‘fwe1gw1ength of prawns were

recorded. Each fem bl tagged fbn-..;gennfy individually and

to establish time

consisted of a pla

number, glued on the c agau? of rawn, using an epoxy resin

i

adhesive. When an 1nd1v1d9ﬂ' femam_lted, the carapace segment of

the exuvia retal_n%i the cara.pace- yye—stalk—tag remained

fastened around t p‘.‘rawn; so it was easy to

ascertain which prawn had molted.

The Ei uﬂn mi‘l miwalﬂaﬁd males, 30 small
size pond- reared females 30 ﬁarE smeﬁ»nd-reared females, 60 wild-

cwre Nl | B2 M NERE 1o cine

w1ld—caught females. The lengths and welghts of the experimental

prawns were shown in Table 1.
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Table 1. Size of giant tiger prawn broodstocks used in

Experiment 1.

Group Ave. carapace Ave. weight
(1)

length (cm) (g)

.2 + 0.3 90.7 + 14.4

ﬂo.z 86.6 + 8.2
Large pond—rearedy ‘ 135.7 + 15.9

Wild-caught mal 5.1 4103 84.6 + 13.0

Pond-reared male

Small pond-reared fem

' Small wild-caught f 222856 102.9 + 10.4

e
. % ;’_ff
Data are given as mean -af?ﬁigéfﬂ

Rearing Systenm. Ij'- ,;¢ﬁ'£' ﬁ]

Closeﬂrﬁﬁlzjiﬁ ﬁ!ﬂ%” Wﬂ%ﬂ\%d in this study.

It had a circdlar shape with % rearing cap801ty of 38 m3. It was

e 0 5408 o) A Yo 9 e e

Schematici drawing is shown in Figure 4.

Stockin Denéit ;

Pond-reared prawns and wildfcaugbt prawns were separately

raised in the maturation tanks for 60 days with stocking density at
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Figure 4. Schematic illustration of the maturation tank
for Experiment 1. The scale is in metres.
(source : Piamsak Menasveta et al., in press)
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3.4 individuals/m2 and sex ratio at 1 male : 1 female. An untagged

eyestalk of each female was ablated by cutting with scissor.

.

Feeding.

Prawns were fed 3 times daily (9:00-9:30 a.m., 3:30-4:00 p.m.
and 11:00-11:30 p.m.) with aptif ”iéet modified from Millamena et
al. (1986) and fresh natural 1.5% and 5-8% of their body

weights, respectively.

his artificial diet was shown
in table 2. Squid ne? 3 I sad meal,fish meal and soybean meal
supplied protein toifs ” : : ‘jf~ . 7' pproximately 50%. The
major carbohydrate g d sources were cod liver
oil and lecithin.i : *#igﬁu“v s ?\\ oyster, sand worm were
used as fresh natura s food and waste were taken off

two times daily before X C ird meal.

Ovarian Maturity and Spawning. N,

Two days agger being ablated; female glawns were netted out

fa U
e ARHINEN Ny e
through the dgpominal part of the females. This procedure was done
: ,‘ = s

IR TAIA TN HRTINE 1A L

q

Stage III and IV matured (gravid) females were recorded and
transferred individually to a circular fiberglass spawning tanks with
150 1 of new filtered seawater of 28-30 ppt with moderate aeration.
The females with other stages of maturity were left in the maturation

tanks.
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Table 2. Composition of maturation diet used for giant tiger prawns
in Experiment 1 and Experiment 2.
Ingredients % Wet weight of pellets
Squid meal 30
Shrimp head meal 20
Fish meal ‘ 13
V'H' r
Soybean meal F P 13
Rice bran J 5.5
Cholesterol : | 0.5
~ : ¥ . ‘I
Cod liver oitffgfﬁ x 55
Lecithin / TR 0.5
( \.-"'A i - -
Vitamin mix )ﬂxf £ r- 3 # 3
Mineral mix'WP M A o 6
' s -
BHT / Pocietc /N 0.03
4 d ko ,uﬂ-li;ffi
Sodium hexametaphospﬁa;g == 1
b e
Sodium alginate il b o 2
{ od L. )
Yy \¥

(1

(2)

Vitaminméix mg/kg diet) ¢ Inositol,_2040-8; Vitamin A/D3
(500/100)4 10; Vitamin E., (500), 1, 000; Vitamin K3 (98%),

102;" Vi tamin| BL' ((99%), 121%2; ¥itamin| B2 (96%), 208.3;

Calcium. D. Pantothenate (98%), 255.1; Nicotinamide (99%)
505.1; Vitamin B6 §99%), 121 & Folic Acid@f98%), 5.1;

Vitamin, B12| (0.1%), 3003 Biotin (2%), 100:\Vitamin C (96%
coat), 5,208.3; Paraaminobenzoic Acid, 204.1; BHT, 10.2;
Choline chloride (50%), 11,520.7; Filler (Zeolite Alumina

Silicate), 8,287.8.

Mineral mix (g/kg diet) : CaC12.6H20 0.14, KC1, 2; MgSO

s
7H,0, 6.35; NaH,PO, .H)0, 14; ALC1;.6H,0, 0.0255; CaCO,, 10.3;
Dicalcium phosphate (Rock), 15; K,HPO, , 5, CoSO 33.67%Co.),
0.0081; Cus0, (25%Cu), 0.022; FeSO, (30.9%Fe), o 5; KI
(23.9%K-76. 1%1) 0.025; MnSo, (32. 17Mn), 0.15; znO (78%zn),

0.153; Filler (Zeolite Alumina Silicate), 6.3264.
,

VAN S AN NP
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The following morning, females in spawning tanks were checked
for spawning by observing the presence of floating proteinaceous scum
released during spawning and the water was sampled in a glass

container for egg observation.

External visual examination of the ovaries of spent females

f
was done again to determine nature’ ;ﬁ%:’pawn1ng. Completely spawning
females were returned to thelrﬁfespeif;;e tank. Partial spawning

females and stage IIlﬂer'TV matured females that did not spawn were

still kept in the spawninz tanks &or another 1-2 nights and they were

Spawned eggs of inﬁiﬁiﬂual'ﬁE:Q%er were gently siphoned from

the spawning tank 1nto an- egg washer-ﬁifh a series of 2 net, 1. Coarse
| i

A
net (0.4 mm mesh); i - dir arti
,,f s

pass through. 2. Tpne net (0.15 mm mesh):f;etained the eggs but

re———

ﬁut allowed eggs to

allowed finer particles to pass through. The eggs were always kept

immersed in sea water and processed gently to avoid mechanical damage.

Clegned eggspof, individual] spasner) webel ¢oTlected separately
in 500-ml. seawater in a beaker. Three 1-ml aliquot eggs were sampled
in a counting chamber after stirring the beaker to ensure uniform
distribution. The number of fertilized and unfertilized eggs were
determined microscopically by the method described by Primavera and
Posadas (1981). The average egg count of the three samples (=no.
eggs/ml) multiplied by 500 (=no. eggs/beaker) gave the estimated total

number of eggs spawned. Percent fertility was therefore computed as :
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Total fertilized e28S + 100
Total eggs spawned

% Fertility =

Remaining eggs were transferred to hatch in the spawning tank
with continuous aeration. Hatching rate was determined 36 hrs after
spawning by counting the number of nauplii in three 50-ml aliquot

samples.

Hatching Rate

The nauplii
for 48 hrs, at whic
determined as the s

egg to the first protozo

Total protozoea 0
Total eggs spawned % 10

% Metamorphosis from

' ]
Dead prawns:lnd their splited old exoskeleton in the culture

tanks were tFTngJ. ?‘l Wﬁ Wlﬂef] ﬂ?ultlng and dead

prawns were n‘pord Dead prawns were determlned v1sua11y and

RNV VR o

Water Quality Analysis.

Water temperature, dissolved oxygen, pH and salinity in the
experimental tanks were monitored daily :‘Water temperature and

dissolved oxygen were determined using a YSI oxygen meter, pH was
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detefmined by using pH meter and salinity was rdetermined using in
American Optical salinity refractometer. Nutrients': ammoniun—N(NH4+),
nitrite—N(NOz-), nitrate-N(NO3-) and phosphate-P(P043-) were monitored

weekly by spectrophotometric methods (Grasshoff et al., 1983).

Proximate Analysis.

%

Proximate an values such as moisture,

protein, fat,  ash 8( the diet

ere done by hsing AOAC

- The statistlic andlys' sed in the experiment was
descriptive statistics, ana ‘variance, analysis of covariance
and regression analys 3 sgd for all statistical

analysis.

AU INENTNYINS
ARIANTUNNIINGIAY
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Experiment 2 : Effects of Diets on Ovarian Maturity and Spawning of

Large Size Pond-reared P. monodon.

Broodstock Preparation.

The experiment was cont\ ed at Rayong Brackishwater Fisheries

"

Station, Rayong Province@v- : -June 1989,

\\1..
—_—

The broodsto two | un@ns were collected from
semi-intensive DPM \Mince. Females weighing

aB,l 'O’
and, ma

at least 88 g(Tot

length 18.8 cm) wer

in Experiment 1. Th

. ) = M
a2 circular concretoldi s'-'wft'p;;!;
NAlel
2 ‘jJ.-.‘ e, .
in the tanks were rep c?},_ ce Prawns were fed twice a day
e
—

——

in the morning and evening with commer
et e B f‘

mussle at 1-2% qi:_;& 15-20% of thei

ial diet (pelleted) and horse

h gr respectively.

ed pr&ns were individually

weighed, lengthed and ,tagged with the eye-stalk-tag in the same manner

oo wxpertaedf i 1 B GHLELLLD P bE L dachear praens vere

U

WA INYIAE
MR, el e -
Sex Ave. carapace length Ave. weight
(cm) (g) .
Female 6.2 + 0.4 : 136.5 + 22.7
Male 5.1 + 0.2 80.2 + 8.8

Data are given as mean + standard deviation.
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Experimental Design.

Complete Randomized Design was used for this experiment which

consisted of 3 treatments and 2 replications as follows :

Treatment 1 : Prawns were fed with fresh natural diets

consisted of cow liver, s % ” ussel.

Rearing Systenm.

AULININTNYINT

Six ougﬁoor 01rcu1ar'qpncrete t s were used for rearing

e m RN T A AR VLY G e

1.65 m; water level-1.4 m; water capacity-9.8 m3 (Figure 5).

The water supply system was 10-hrs flowthrough system;allowing
a daily exchange rate of 200% of the total water volume in each tank
at flow rate 33 1/min. Four airstones was provided on the bottom of
each tank. The tanks were covered with dark cloth to reduce light

intensity and to minimize the disturbance of the broodstocks.
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Figure 5. Schematic illustration of the maturation tank for
Experiment 2. The scale is in metres
(1 = inlet, 2 = air stone, 3 = overflow pipe,
4 = filter pipe, 5 = outlet).



42

Stocking Density.

Eighty four females and the same number of males were divided

into 6 groups and each group was reared in each experimental tank.

Stocking density in each tank was 4 individuals/m2 with ratio of male

2

to female at 1:1.

Feeding.

Prawns were f

This feeding regime w

and wastes in the expe

Table 3. Feeding

Group I] s,

‘"";;;;;;‘:,ﬂ"uﬁﬁ ﬁﬁgﬂ W

edlng
eed type & Feeding schedule

treatment 1Y 7-10% BW 10—15% BW 3qL}5% BW
k no. 1 % E‘

Praw ﬁ?ﬂiﬁj Eﬁ;ﬂ }%ﬂ rl@se mussel at
treatment 2 3-5% BW + 5-8% BW + 15-20% BW +
(tank no.3 & 6) Prepared diet Prepared diet Prepared diet
; at 0.4-0.5% at 0.4-0.5% at 0.4-0.5%

BW BW BW :
Prawns in
treatment 3 Prepared diet (pelleted) at 0.8-1% BW/meal

(tank no.2 & 4)

= body weight
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Ovarian Maturity and Spawning.

Three days after being ablated, female prawns were checked for
ovarian maturity and spawning, and the routine monitoring program on

maturity and spawning were conducted in the same manner as Experiment 1.

Efgs Quantity and Quality:. \\\'////
—_— =
The methoda-!UF?'rr_r_}niﬁgr‘ﬁgguquantity and quality of

ferent ;:;::EQBEriment 1. Two hundred

Experiment 2 was
fifty litre coni
and hatching co

follows:

in 500-ml seawater in a,hegker, : same manner as Experiment 1.
A Vo
-

AR i
Taking three 109{_31 aliquot eggs s&lplﬁiaﬁﬁ,lde were done by using

micropipette after stirring the be iré uniform distribution.

v T — I
The number of fefkilized and unfertilizeéjeggs were determined

microscopicﬁu ﬁ:‘?ﬁoﬂ ﬂgﬁ'{WEJ 6'1 ﬂca-three samples (no.

eggs/ml) mUkBip i =no. eggs/beakers) gave the estimated

AR T M I TR -

metho escribed in Experiment 1.

One ml of remaining eggs in the beaker were sampled to hatch
in the hatching cone with continuous aeration for determining nauplii
and protozoea. Hatching rate and percent metamorphosis from egg to
the first protozoea stage were computed by the method described in

Experiment 1,
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Mortality. :

Dead prawns were determined visually and microscopically in

the same manner as Experiment 1.

Water Quality Analysis.

pe .im@s were monitored by the
same procedure as d( EX[ I nt 1. Whereas, nutrients were

i

Proximate analys : £ onal values of the diets were

analysed by the same proéed' =k ibed in Experiment 1.

Statistical Analysis. ' AY

% | ‘56 experiment Wa%
AN TUNNINGAY
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