fmenodon were used for

studying salinity effe€ts 5Moret _ tien. Table 3 shows means and

l - prawn haemolymph after

being 7 days acclimatg ’ 2t ) o was found that Penaeus

7 A ‘oo can regulate their
haemolymph osmolality as Mypo=hy u tor.

The osmotic response-ofthé prawiisto a change of salinity can

evolve in differe e"f_"m unction of m \ osmotic pressure.

i

Three different typaﬂ ‘Istrntad in Figure 5.

The isosmotic point nf‘suhadu'lt prawn was about 28 ©/oo or 789 + 40

nmo1/kg. whanﬂafuﬂ ’3 ‘m:&]-ﬂu‘g' M’a ﬂﬁﬁ the osmolality

of haemowmph greater thangthe mad'ltg surrnund1a§ and hyper-
o
cenoress o P PP THIGUKA VAR Ry, o0 o
to 45 Dfm in which salinity 1s higher than isosmotic point,
osmolality or osmotic pressure of body fluid are less than seawater,

the result is call hypo-osmoregulation.

The analysis of covariance indicated that osmoregulation of

these prawns were not only affected by salinity but also by eyestalk



Mean and standar-‘*'

concentration ef subaduTi

Table 23
Salinity
Group {o/oo) Blg
20 716
25 750.
Ablated 28 789,
prawn 30 812.6
I as 924.8
40 999. 1
45 114
; 20
Unablated 30
prawn 35
40
45

7

=

—_
-

EJ
sa11n1t1&5/

W]l’ﬁ\i’-?l;

(s0) of haemolymph osmotic

aus monodon at various

0\

L]

\ ;
- ,\Q\':‘\‘\\ eawater DF{S.D
P N :

2/
n
(mmol/ka) (Seawater)
559.4 + 3.39 5
719.6 +11.65 6
786.3 + 5.86 3
931.6 +59,15 12
1102.6 +11.,08 5
1298.9 #81.33 10
1343.4 + 8.85 5
'Y | 559.,4 + 3.39 5
892,3 +44,90 12
1102.6 +11.08 5
1258,7 +66,66 10
. 1343.4 8,85 5

"'“ﬂ*ﬁﬁﬁﬁﬁ‘ﬁ'ﬁﬂ'ﬁ/ﬁ”}’«]ﬂiﬂﬁﬁl

samp = 8129

o€
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Figure 5 Relationship between osmotic pressure and osmotic pressure

of seawater for subadult female Penasus monodon with and

without eyestalk ablation.
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ablation (Table 4, P<0.01). 1In salinity range 20 ©/00 to 45 ':’fm.

haemolymph concentration of ablated prawns was lower than that of
unablated one. However, tukey HSD showed that haemolymph concentration
of ablated prawns was only significantly lower (Table 5, P<0.05) than
at salinity 45 9co. In addition, Figure 5 and Table 3 indicated that
the deviation of osmolality from iso-osmotic 1ine increase after

acclimation at high sg11n1ties. particularly in ablated prawns.

o
nmere acclimated in
salinity 30 %00 and fof 1, 2, 7, 15,780 and 45 days. Table
6 shows means and s vietior . jaemolymph osmotic pressure

and osmotic gradie each time. Hypo-
steady state of ¢omplete

was significantly (ANCOVA:

S8)10 % g
I ' ‘ - =
' “ ;]n@bﬁli province

(Oct., ItﬂaB}, were used to examine the effect of hypersaline
acclimation duration. The comparison of ovarian index and condition
index were measured at salinity 30 %/oo and 40 °/co, during 2.5

months acclimation without eyestalk ablation. The regression analysis
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Table 4 Analysis of covariance for effect of eyestalk ablation and

salinity on haemolymph osmotic pressure (BLOOD) of subadult
female Penasus monodon .

DEPENDENT !/ / / \\\ \ RE (BLOOD)

D\\\\

: 95 MULTIPLE'R ' A IPLE R: 0.737

SOURCE  SUM-OF-SQUARG DEH D\ F-RATIO P
EYE 1114788028 © > ‘Q 30.963 0.0001

SAL 769264, T84 it | 213.693  0.0001
ERROR 331230.35 :

a]1n1ty 0 and

" uﬁiiﬁﬂﬁmﬁ’lﬁﬁ’ S

QW']MﬂﬁﬂJNWYWIEJ’mEJ
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Table 5 Matrix of pairwise comparison (tukey HSD multiple
comparisons) probabilities of haémoly-ph concentration of
subadult intermolt Penaeus monodon in salinity between 20

©/00 and 45 °/oo

1.000 .
0.995 1.000
0.004 0,001
0.179 0.014
0.001 0.001
0.005 0.001
0.001 0.001
0.001 0.001
0.001 0.001

0 0.133 0,022

1.000
0.001 1.000

0.173 0.001 1.00%

-t 0 00 = b N G R -

Eﬂs definition;
G wmwmm

d prawn

Note:

9
2
3 = 30 nfnu ; un-ab¥ated prawne,
6 = 35 ofoo ] uE lated prawn
T = 40 ofoo ; un—-ablated prawn
3] = 40 o/oo ; ablated prawn
9 = 45 ofoo ; un-ablated prawn
10 = 45 ofoo ; ablated prawn



Table 6

between seawater angd

/00 and 40 °/og

Salinity
(o/o00)

Acclimation
Time (days)

(sD) of osmotic

and osmotic gradient

on at salinity 30

bV ooiel]

30

40

1/ = sample size 9

1/kg)

Osmotic

Seawat (mmol/Kkg) | Gradient

‘ {mmo1/kg)

\' sD

.25 25.41 -68.1 + 64.38
897.80 29,15 | -55.0 + 48,01
2.00 23.99 |-100,.7 + 39.41
0 [ 15.78 |-146.4 + 67.86
7.37 |-100.0 + 14.03
16.60 |-121.2 + 39.86
247. 44,19 |-272.5 + 71.80
1272.30 47.77 |-337.3 +108.26
J 0 15.44 |-270.9 + 94.33
ﬁﬁ ﬁgﬁtﬂl 14,50 [-303.9 * 51,93
i L 8.84 [-306.8 + 46.57
1%2:.?0 17.04 |-293.4 + 28.10

AR M NR AN ENa g

SE
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Table 7 Analysis of covariance between acclimation time and
haemolymph osmotic pressure (BLOOD) of intermolt subadult

prawn, Penaeus monodon

a7

DEPENDENT VARIABLE™% BLOO wlc PRESSURE)

N: 57 MULTIPL | SOUARED MULTIPLE R: 0.679

N

SOURCE F-RATIO P
SAL 1 113.474 0.001
TIME 0.437 0.511

ERROR

,s:'j 30, and 45 days)

U

ﬂUEJ’JVIEWIiWEJ’]ﬂ‘i
’QW’WNﬂiﬂJN‘MT}VImaB
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shows that there is a significant relationship between prawn ovarian
index or gonad index (GI) and acclimation duration in both 30 °/oo and
40 %/oo (Appendix B: Table 12). The relationships are expressed in the

following formulas:

% GI;q= 0.266 + 0.039 Time, (P=o.nou1.n2=u.411)

and X GIq= 0.392.41 y / (P=0.0001,R?=0.302),
:;pun

at salinity 30 ©/oo,

when GIyq is ovarian

'BI4u is ovarian '"Idﬁ 8 ‘

acclimation duration ' h ajue indicated that only 41.1%

and 30.2% could be ' by the equ X ons at 30 and 40 ©/oo,

to initial group pendix B: | 3r, thére was no signif‘lcant

difference hetuea' the gonad

salinities (

Hnﬂiﬁnﬂﬂ ﬂzmﬂmijm index (fatness)
was n ﬂw Wlﬂn&]mm, P>0.05).
An AHCO’* indicates t there was no sign of salinity

on the relationship of condition index and acclimation time (Appendix
B: Table 17, P>0.05). Furthermore, there was no interaction between

condition index and gonad index (P>0.05) (Appendix B: Table 18).
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% Gomad lndex
7.0 -I : @
Glao = 0g.266+ 0.0389 Time
5.5 -
n L] 4 a, . =

0 °
424 # * 0.411

2.8 1

4

% Gonad index - .
1.II-|

5.6 1
4.9
28 -

14

ﬂumﬂﬁl‘&‘l’%"ﬂﬂ“’im

Figure T Ee'la onship betweenggonad [mr 1an} index o adu1t female

o Bkl iea radiind ’o}?ﬂu&l’qﬂﬂﬂmn under

hypersaline condition. A: 30 °fnn ~ B: 40 %/o0
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Table. 8 The Analysis of Covariance of the hypersalinity effect on

relationship of ovarian index (GI) and acclimation duration

(TIME) of adult female prawns, Penaeus monodon.

JVARIAN INDEX)
N: 85 MULT g ARED'MULTIPLE R: 0.360
LT o A " \.,I
SOURCE IRES™ . OF) 'MEAN-SOUARE .  F-RATIO P
SAL | 1.307 0.256
TIME 45.257 0.001
ERROR 8 i".{ik»:__f ‘-' 82’
_ Y
SAL :| = salin b 0 “/Bo)

I#]

TIME ¢ 3macclimation & jme (covariate data)

AUYINYNTNYINT
RINNIUUNIININY
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2. Prawn Size, Hypersaline Acclimation and Eyestalk Ablation
Effect on Maturation of Subadult Penseus monodon
The result of this experiment was obtained from two size
groups of subadult female prawns; 5-month old, in closed recirculating
water system. Mean values and standard deviation of body weight,

carapace length, condition index, ovarian index, and mortality rate

are shown in Table 9.
and condition index was

wﬁmts of size groups of

hat size of subadult

The comparsi

made at salinity mp >

subadult prawn were

broodstock could i ic -ovar opment under hypersaline

female, prawns were higher £han unabjated prawns (Table 9).
P f""’ o s

30 %00 and 40 °/oo

X

had no significan Q N oV ment of subadult prawns in
i l
L

both size groups resulted in ha 1mpr:w" ant of condition index

especially tﬂﬁu émj wﬂﬁwgﬁ ﬂ'ﬁmm C: Tables 20

and 21). Thélcondition indax of small aize prawn uns less than the
PR éNﬂ‘ml UNIINYA Y

However, data in Table 9 indicated that acclimation at 30
O/00 was probably better for ovarian maturation, survival, and
condition index than at 40 °/oo.

According to the analysis of these data it may be

concluded that maturation process of subadult Penseus monodon could be



L]

Size Sa!iiitr. Time ! Eye |Body Weight(q] iCak Ovarian Index | Mortality
Group | lofoo) ‘tdml sulu‘ -------------- j=m-—- ot
: - : - i 43 5 L] :a:m:
- --"---*l"---'":"""'l--"-‘--*"'-l-""": ------ pge o iz e o
w38 R 198,722 ) 1,106 | 0,083 ! 6 ! 0.485 -
small ! 30 30 N 132,554 ) 2,935 1,550 1 6 ) 44 ] 00
gl WL WA 31,402 | 4001 : 0.891 ! 52132, 50
subadult; 40§ W0 PN 132338 5 .20 - 0,443 17 ) 1488 30
bogo )30 ) A 3530 Ig.tﬂ : 0,113 ! 4 ) 0,559, 60
S | Ll 152,304} 9.5 52 ! 0,543 ) 0,312 10 1L R -
Large } 30 ; 30 PN 156,200 5 5.428- ! . 0,783 ' 0,508 L8} 1039 W
Size ! 3 ) 3 ) A 156,165 I 6. 1560 L0619 ) 6§ 1,99 | |
subadult! 40 1 30 | N 55, 108 | 8.6%8 1y 0.313 ) 711388, 0
| B I W : 5399 Ty 0.954 § 6, 3.381 ! il

ﬂ‘IJEJ’J‘VIEmﬁWEHﬂ‘E
’Q‘mﬁﬂﬂ‘im UAIINYIAY

A
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induced by using hypersaline condition with or without eyestalk
ablation. However, large size subadult was more effective for
maturation induction at hypersalinity and eyestalk manipulation than

the small size group.

3, Manipulation Technigues to Induce Ovarian Maturation of
Subadult Penaeus monodon

Table 10 shows mean values and standard deviation of prawn

size (body weight and \
index of subadult prawns..

techniques (TRM) fow
Table 2 in methuan |

” , condition index and ovarian
axpiunaﬂun of operational

so shown in Table 10 and

M

¢arian index of prawns
seemed to be 1mprcw?d signally aither at 30 /oo or 40 %/co (Table

. . <4418 YIRS PRI oco: o

index of ablated and un—ub‘lut:d prawn uara compared at 30 and 40 %/oo.
The W-: on eyestalk
SRR B 3 WG FRB o0
ablatm?l. That is, ovarian index of ablated prawn was significantly
(P<0.05) higher than the unablated ones (Appendix D: Tables 22 and
23). An analysis of variance and tukey HSD test indicated that

combination of hypersaline acclimation and eyestalk manipulation



Table 10 Mean values (X) and standard deviation (SD) of body weight,

carapace length, condition ind

Und ovarian index of subadult

yﬂ'ious manipulation

Penaeus monodon thet a

techniques (TRM).

First Second hyp Condition % Ovarianindex
- Code |Salinity| 17 |hypersaline Acclination i g} Index -~
Treatment| (ofoo) |Eye|acclimation i L5 - :
[ TRN) tine salinity, 1, f X 1 80 (M 3
(days) | lo/oo) 'Ere, T l Y so x : :
| 30 N 15 - 1=5 12,450 1,445 10,914 0,480 }1.879 ;12
| 30 N 30 - b 11.946 10.927 |1.380 1,303 'i 461} 8
| n N 45 - S 12,428 12.436 |0.680 10.215 }1.05% | &
? k1] A 15 = 4=l 12,283 10,703 [1.581 11,332 4,136 | 9
F k| A 30 g 11,549 10,648 |2,305 )1,297 14,853 | 9
! 0 A 45 - 1= § 19980, 12,662 10,080 |1,005 10,159 }1,189 } 3
k| 40 N 15 e oo 47536 10,185 |11,528 11,075 [0,719 10,316 ;1.529 }?I
3 1] N 30 = =1 5122 '0.183 |11,638 10,982 |0.927 }0.393 11,590 ;13
k| i N {5 - o ' s WYl s 1= Y= 0B
[ i A 15 9 ) 00 202411).865 11,452 (2,204 11,917 15.807 ;18
i {0 A 0 = _"[W.i!i 11,209 (1,450 30,472 J2.004 } 1
[ T O - ) iy oy 3 “ar S Ak
5 30 N k1] ki | 11,660 ;0,508 1,533 j0.443 ;2,059 | 4
§ 30 ] 3 n N 11,629 11,529 0,606 ;0,099 ;0.735 § §
1 {0 N k| n N 11,840 10,656 (0,872 }0,473 1,296 | 4
8 [ ;ﬂ: : | ﬁ 10,633 1,405 10,613 12.489 1 §
§ {0 N 30 H J060.1 10,267 (1,810 11,206 13,165 | §
10 0 A kli} oy 52,701 ! 5,905 (4,744 10,203 |11,092 ;0.838 [1.920 ;1,028 (4,050 | 1
i1 0 A 0 K]l L ; 6. ﬂl! {, Ellnlﬂ L2067 12,539 1a.672 |3.332 )1.583 |6.887 ) 8
24 wl= % » i i 6l T F %9 ] [ i
12 |52 | ' 1A I [#1009 PR (7000 162 1 | ? 0,621 10,317 '1.054 ‘24

.1/ ‘Eyestalk manipulation ; N=normal eyes; A=uni-ablated eye

Y
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significantly (Tables 11 and 12 ,P<0.01) influenced the ovarian index.
The eyestalk ablation coupled with two steps hypersaline acclimation
as in TRM-11 method: ovary would greatly develop and ococyte
maturation occurred. Ovarian index of prawns by such methods were the
highest one. The maximum ovarian index was 6.B887%

By paraffin sectioning, it appeared that the largest ovary

dominantly contained mature ove and some degenerated ova (Figures 11

and 12). The oocyte size s //Eot differ from general model

of Bell and Lightner 7 confirmed that induced
T ——
maturation techni [ 1 cyte morphology and
development.

Conditi in these experiments
were unaltered by a techniques. An ANOVA

showed no significa ¢ “ @yestalk \ablation and hypersaline

There were sewvecral indications of an impending molt. By

observation, ﬁ&u&rj stolbbd Fobding Ipbiokinktdin)4s hours before

molting. They usually inhabited unactimely at theabottom of the
rearinsﬂm QQMﬁmumﬂ%m&ﬁﬂum until
appmximalaly 24 hours. The old exuvium was generally eaten, but the
harder carapace was always left. Molting interval could be recorded
from the tagging number on which carapace. Most of prawns molted at
night, but some could molted at day time in the dark tank with Tow

Tight intensity.
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Table 11 Analysis of variance for effects of manipulation techniques

(TRM) on ovarian index (GI) of subadult Penaeus monodon

DEPENDENT VARIABLE : GI(OVARIAN INDEX)
N : 171 MULTIPLE R : 0.570 SQUARED MULTIPLE R : 0.325

SOURCE  SUM-OF—SQUA ’ MEA ““E-RATIO

TRM 6.960 0. uum

ERROR

Note :

OF A

-= man'ipulat on techniqu o (The definition of

ﬂuamm“mﬁﬂ? S
awwaxﬂnimumqwmaa



Table 12 Computation output of tukey HSD test for manipulation
It.achn‘lqu&s (TRM) effect on ovarian index (GI) of subadult

Penaeus monodon

TUKEY HSD MULTIPLE COMPARISONS

MATRIX OF PAIRWISE COMPAR PROBABILITIES

1,000 0.31797, 00040,
1.000 0,884 1.
1,000 0.980
0,985 1.000 0.

10 0.9 1.000 0,280 . o LU F Nl

11 0.001 0.001 0,000 il 0,854 1,000

12 1,006 0,182 1.000 0,557 65881, 206 LEEEIIR 0667 0.371 0,001 1,000

“ﬂﬂ-“ﬁuﬂ—n
E—1
N
e
-
[—]
-

Note : The TRM 'I - 't}'.’-." and 9
/ 3 T ]

AULINENINEINT
AN TUNMINGAY
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The effects of body weight, hypersaline acclimation, and
eyestalk ablation on molting interval of Penaeus monodon were
performed for subadult (5-month-old) and adult (8-month-old) prawns at
salinity at 30 ®/oo and 40 ®/oo. Mean values and standard deviation
(sD) of molting interval were summarized in Table 13. For subadult

prawn, the result indicated that molting interval of Penaeus monodon

was not affected by body ity, and eyestalk ablation

(P>0.05)(Appendix E: T
In case of arval was independent of

sex (P»0.05) and ndix E: Table 26).

77\

In contrast, theres ifference (P<0.01) molting
interval of prawn ‘ ‘ E: Tables 27 and 28).
The subadult prawns arval period than that

of the adult ones.

Water Quality

Ammonia, pi‘gﬂa and n1 were lower than that of the

controlled 11ﬂtum %&W}-WIBQ ﬂ ‘i
q méi ﬂmmu m:m 28 ¢

2. Calcium Determination

calcium (free ions) concentration of rearing water in
recirculating water system was determined by a complexometric

titration (Kremling, 1976). The result is showed in Table 14. The



Table 13 Molting interys odon under laboratory
condition, nd eyestalk ablation
- Eyastumy ' / Bod irapace Molting 2
Group [manipula-|Salinityfs !; : th (cm)|Interval(days)| n
tion (o/o0) d
sSD X T BD
i mpr—
: N 25 0.11 15.50 §} 1.72 |10
Subadult N 30 0.22 15.40 | 2.41 |34
6-month N 40 0.19 16.90 | 2.68 |25
old A 30 0.20 i6.68 | 1,89 |22
A 40 0.10 15.67 | 2.60 |24
X = |
N 0% T_:E'E-EEEEi;==-;1-'* . 28 20,8 | 3.7T9 112
Adult N 30 &4 £h.15 | 23.8 | 3.2 | 4
5=-month N 40 - b l0. 47 23.2 | 6,217 b
old N 40 5.6 | 7.1 |4.89)!0.29 21.3.! 8.65 | 7

_/ N=normal ayeﬂ ﬁﬂ’?’w ﬂ.j w EJ’] ﬂ tj

samp1a siz

ammn‘a‘m mn'nﬂma d

6%



Table 14 Calcium ions concem recirculating water

Treatment
R:j-ratiun Calcium :
salinity |Acclimation salinity
(o/00) Time (days) (X 100)
a5 = - \ 0.4236 1.210
30(a) ., 0 0.1921 0.640
30(a) 15 0.3450 1.150
30(a) 30 10 0.4280 1.427
3ﬂ{b} u et Tl _;'- ’,l_'l_:: Dl Enzﬂ ﬂ.ﬁ?a
30(b) 15 Wig ' 3080 1.027
40(a) 0 =i —' ¢ EED 0.920
40(a) 30 0.J6020 1.506
40(b) 0 ,,- .4018 1.005
40(b) 15 D.5704 1,426
(a) =Seawater was pr ﬁ @ﬂg W ppt
(b) =Seawater was pr a % %J%}ﬁé ppt
* = Standard sea waﬁ

’QW']EQ\‘iﬂ‘iELI ma'nwmaal

0s
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brine water from salt farm having salinity between 55 °/oo to 70 ©/oo
was found to have Ca:S ®/co ratio lower than normal seawater. After
diluting the brine water with tap water and recirculating it through
the filter bed the Ca:S °/oo ratio started to increase up to the
normal ratio. However, the increase in calcium concentration depended

on the duration the brine uatar or diluted brine water was

nqrnﬂggégiﬂp} which was prepared from

sher calcium concentration

recirculated through the f:

Diluted water. (2
brine water with sal
and Ca:S %°/oo rati 4 from brine water with
higher salinity (7
jon in tap water that
e, it was one of the
important fs!cturs tha alcium concentration of

diluted water.

an in this rearing

system was on four 4"‘- diluted water and

brine water; cal lm concentration of tasﬂuatar; and subsand

Y "ﬁumwﬂmwmm
INIUNRINYIAY

1. Hypersalinity and Evestalk Ablation Effects on Mature
Oocyte Size and Morphology

Oocyte sizes were measured from subadult and adult prawns

at different maturation stage. It appeared that hypersalinity (30 and

40 ©/00) and eyestalk ablation had no influence on oocytes morphology.
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Moreover, the sizes of mature ococytes of subadult and adult prawns;
ablated and unablated, were not different by salinity acclimation (30

%/00 and 40 °/00).

2. Descriptive Histological Studied on Ovaries development of
' Penaeus monodon

The female reproductive system of Penaeus monodon conforms

to general decapod plan (Bel r, 1988; Motoh, 1981). The

paraffin histologica®l m:L'c éd to assess oocyte

developmental stage \H*nury condition of P.

monodon 1s classified LO /51> Ages as. d developed, developing,
nearly gravid, maturg of /dravid) dnactiy and redeveloping.
The stages of ovarfan JMeye \aré based on external appearance.

Depending on oocyte s nd contact with the

follicle cells, ovaries nto the following six

LS

developmental phases:

2.1
,,t"‘
d-in newly procured and
control group of pr%yns. nurias are small, rod-l1ike 1in

appearance, ﬁ;%ﬁw Emtw-ﬁﬂlmam cavity, with

white color ‘uuhich is trnrhﬂucant and 1mr151hla through the
s G OF) TERHAD 31 Bt B Jon e soor
by sacti&ﬂng the germinal layer or zone of peripheration where they
are typically found. Within this zone oogonia are also found which
upon cell division produce primary and secondary oocytes. The
oocytes migrate away from the germinal layer toward the periphery of

the central ovarian cavity. Oocytes are found 1in nodules or cysts,



= -
Figure 8 Overall vi‘@w of an arias.wﬁmary oocyte or

;:nrﬁlr@‘tiJ g%nms cells &@ré produced from germinal

g1 8 7T e
3 ﬁﬁ@:ﬁﬁﬁ?ﬂﬂﬁﬁ Fian Y,

central ovarian cavity (Cov).

15 l‘:,um

53
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surrounded by follicle cells, and the cysts are separated by hemal
sinuses. Oocytes are very small, rounded cells with large nucleus.
Early nucleolar cells stained deep violet with haematoxylin. The
immature ova or primary oocyte are uniform in size with a diameter of
about 16.47 to 33.56 um. Follicle cells surrounding the oocytes

become apparent at this stage. The ovarian indices range 0.1 to 1.8%

ngn of ovaries is semi-
- transparent, or mi ovaries are easily

distinguished from “otr Yy, the ovaries became

late developing stag rie v; ontain eogonia cells, follicle cells
~Vitellogenesis, or yolk

deposition begins in p ma‘& “Hev g bhase. Oocytes are almost in
g .""ld"li ;

late peri nuc1aulg sta,gp’“ i

'ﬂ"; Inftha later

nsﬂ their affinity for

~ developing stngag
haematoxylin stained gad contain welk granules in cytoplasm. The

cytoplasm noﬂaug ’Jﬂw ﬂtn§1w &lﬂtﬂ ‘;'”5 surround the

dava‘lcu:‘ln mra, and the ova radiate towards the ovariapwall.

TANNIUHRTIVIE TN E

2.3 Nearly gravid Stage
Ovaries are large and turgid. Their overall color
range from gray to green-gray and they are visible through the
prawn's exoskeleton. The ovaries contain previtellogenic and
vitellogenic ova (Figure 10). Young oocytes, 1in previtellogenesis,

line the central ovarian, cavity. Early yolk vesicle oocytes make up



nta perinucleolar

GIW”T‘M‘T’I *mm m*a NETHY

qBar length = 50 microns.

Figure 9 Enlarged vlw of oocytes (ﬂun:} in

35
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=t s —
Figure 10 Enlarge ajjaﬂ o ovarwg} Young oocytes
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aggregation of chromatin from distinct marginated

ar}ftfﬂ developing. Follicle cells (Flc) surround
each!
1

bodies. Bar length = 50 microns.
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most of the ovaries along with a few late yolk vesicle oocytes.
Follicle cells surround each maturing ova and make up the cyst wall.
Previtellogenic oocytes have an intensely basophilic amorphous
cytoplasm and stain hematoxylinophilic, while the cytoplasm of
v1ta‘l'loga!11c ova are highly vacuolated and acidophilic at the
periphery, but basophilic around the nucleus. They stain
eosinophilic. In this sta. A ring ova significantly 1increase
their bodies are cytoplasmic 1za. Nuclei dot shaped

numerous and distribut

Follicle cells become
reduced in size. taﬂoganesis is in range

88.50 + 22.68 um di n ‘!'Iaganas1s is 41.50 to

N

in color aﬂd'mra swollen

172.37 um.

2.4 Ma

rtually all space between

other organs. by the presence of a

maryin character '1;;,- rphe rog=tike-toflies. Most oocytes
are in the ccrt1c@ germi | esicle stage. A few
oocytes are in primary.vitellogenesis stage. Mature ova are tightly

packed tosetfar MAdretorb I el | Tbsd Bk dre surroundes by

thin layer uf’ follicle cellsf The oocytes in the gortical vesicle

stase Werate 165132 £ bolohld il dfited Flaite b6 £

2.5 Inactive Stage
ovarian color of the ovary 1is generally off-white,
while ovarian wall is commonly very thick and convoluted in some

areas. Varying degrees of recovery from past ovulations are evident.



Figure 11 Overall glawf of matu ﬂom adult Penaeus

monodon, Thesovaries corsist primary of mature ova
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cavity (Coc). The ovarian index for this specimen was

6.17% . Bar length = 100 microns.
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In recovered ovaries, the oocytes occur in previtellogenesis similar
to what happens in the undeveloped stage. In some cases, massive
reabsorption of ripe un-oviposited ova appears to be occurred (Figure
12). Mature ova (secondary vitellogenesis) of broodstock which reach
this ovarian stage without mating, show signs of breakdown, including
unsystematic orientation of the rod-like peripheral bodies and

followed by reabsorption.

2.6 Redeveloping ¢

Ova
present, but tend to apfSg
Intersperse is residual’ ové dfipderadin rious degree of reabsorption
(Figure 13).' Moreoye' Jeyte 2Topment s in various stages;
including parinucln rge  .‘ ‘- Wyvesic d germinal breakdown

stage.
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Figure 12 Enlarged gle;“'
be followed hy reabsorption. Some of the cellular

caﬂ uﬂ ';] %ﬂ %ﬁﬂ&&] qrﬂuﬁlng rod-1ike
ﬁriphary bodies (Rpb), yolksglobules (¥gb), and
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Figure 13 Overall \mu of an ovaries from smudun 70 grams
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ovary wall (Ovw) 1is thick. Raz is a defined

reabsorption zone. Bar length = 100 microns.
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