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APPENDIX A

Paraffin method for ovarian tissues for Penaesus monodon

”}’? and Lightner, D.V. 1988;

L. 1971)

(Modified from : Baker, J.R..

Humason, G.L. 1967; Gray

1. Fixation

Cell death 1 cell contituents as a

result of enzymes and , such as bacteria. The
aim of tissue preparat nvestigation is to the
preserve cells in a st living condition as
possible. Tissue fixation i revent changes in tissue

cells., Selected tissue: 2 solution as soon

-

=

as possible after death ﬂ solution should be

selected for; (1) rnpig penetration, {2] separation of protoplasmic

o m el 44) PP o e

materials that will remain 1nsn‘igah1a dur1n subsequent traatment in
their arQnWﬂsavaiﬂq w%ﬁ 'T’gf%ﬂ }as istortion
and shrini&g&, (4) properties enabling cells to be seen through a
light microscope by changing the refractive index of the cell

organelles, or by making them stainable.

Primary fixatives solutions of single chemicals seldom have
all the properties of a good_ fixative. Some fixative are, however,

adequate for routine work. One such fixative is formalin.



Formalin is a non-coagulent fixative which reacts with protein
to form linkage between adjacent protein chains. It has a moderate
penetration rate. Its action is slow, and somewhat incomplete unless
tissues are left in it for some time. Formalin is a good fixative for
lipids, since it does not dis-sn'l?ed lipids or fats. It does not fix

soluable carbohydrate, but i some glycogen and urea.

solution at about pH

Gonadal tissue monod re. fixed in buffered
formalin. Each tissue | : I ‘Ieast ten times its
own volume. After fix ra d (>7 days), excess
formalin must be washed #frof: W :“k running water for at
least 18 hrs. After washi fransfered to 50% alcohol

for 1 hr, and then to 70% alt -n

,;M ; snadal tissues were stored for
p -, .

several weeks or . ol, (but it is always
desireable to dehydrate anc : j ble. Storage in

alcohol for long paris of time (a year or Imﬂr] tends to reduce

e s gt ) o BTRIN SN YINS

Buffered Farma'l?:]1 solution {Humvsnn 1967) .

_qm;ngrQ 1? ﬂ %as qun or :]afnr‘ma‘ldehyda

saturated aqueous solution, to 90 volumes of distilled water) 1,000 ml.
- Sodium acid phosphate, NaH, PD4.H20 S 4.0 g.
- Anhydrous disodium phosphate, Na, HPO, v e ewaBa gy
Note that tissue may remain in fixative indefinitely. Wash in

water to remove formalin.

S99
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2. Dehydration

Before embedding tissue in paraffin, all water must be
removed. Dehydration is wusually achieved in a series of gradually
increasing percentages of alcohol in water. Gradual changing through
‘30, 50, 70, 80, 95% to absolute alcohol is said to reduce some
-shrinkage or distortion. If .t1m+a does not permit such a series, the
30% and 80% steps, and even tha \ may be eliminated without
great tissue damage. " oho & is usually accmp]isheﬂ

using 95% alcohol dilute

3. Clearing

'Lietly step between
o\

dehydration and infiltr inde Alogho’ ~\ or dehydration will

Clearing 1is
not dissolved or mix ‘_‘ < able to mix with both
alcohol and paraffin pefore infiltration can
take place. Toluene and xyler 0 reagent commonly used for this

purpose. Toluene +s pro 1 sg; and it does not

harden as much as xy/@ne. Y )

AP

4. Infiltration H‘lth pa‘raffin or parapiast

ol 18 BB NI oo o

rigidly control184 mixture of par;affin and aavarﬂ p]ast ¢ polymers of

cornes QI FHF) FRPRIYHE) B 4) ﬁ%ﬂh Toxs

compress 193 than paraffin.

After ovarian tissue was well cleared with toluene, it is
transferred to saturated toluene with paraplast or 1:1 ratio of
toluene and paraplast. The tissue should remain in this solution for

30 to 60 mins. The tissues is then removed with a warm spatula and



transferred to melted paraplast in a heated oven. The oven-

temperature should be heat enough to maintain the paraffin in a melted
stated, no higher. After 30 to 60 mins in the first bath, the tissue
is transferred to a second container of paraplast for a similar length
of time. Two changes of paraplast or paraffin are sufficient for most

normal requirments (Humerson, 1967 ',

5. Embedding : D

As soon as the ti itrated with paraplast

at the paraffin has

- g \\\\ ace the tissue in a

or paraffin, it is reag
solidify around and w
small container filled
transferring the tissugs, instruments to prevent
paraffin congealing on me the tissue as rapidly as

possible to prevent paraij before the tissue is

positioned.

Embedding b&X .JI L’s, placed on
a small flat metal %5 CM : hnﬂcan be adjusted to
several size for embedding, and being metal, they cool the paraff‘in or

m@,ummmwmm
e PAMAIA UM INENAD

(For gonadal tissues blocks 10 mm in size)

The schedule for ethyl alcohol use is shown below:

1. Fix in bufferred formalin overnight or longer.

2 Wash in runing tap water,for 6 to 8 hrs or overnight.
3. Transfer to 50% alcohol: 1 hr

4. Transfer to 70% alcohol: 1 hr

101

8- to 62 c). Before .
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5. Transfer to 90% alcohol: 1/2 hour
6. Transfer to 95% alcohol: 1/2 hour
7. Transfer to absolute ethyl alcohol #1:1/2 hour
8. Transfer to absolute ethyl alcohol #2:1/2 hour

9. Transfer to absolute Toluene $1:15 min

10. Transfer to absolute Tolder #2:15 min
) toluene:1/2 hour
Gt 1:1/2 hour

.8 2:1/2 hour

11, Transfer to
12. Transfer to wmad
13. Transfer
14. Embed

T

6. Sectioning

1. Embedded squares or rectangles.

2. Hondan blocks ara layer of paraffin, and

tissue blocks are 1y into the m nfParaffin before it

J

o J ctiming

GCI'D]S. ﬂ,ftar thﬂ y* ——
3. Clanp the ]l block in the u1cmuﬂ carrier.

I 1/): ﬁﬂﬂiﬁm‘mﬁ"‘iﬁ s
e =R TR TN ING1AY

7.Fixing anr.i Mounting

Cut sections are attached to slide with egg altmian and water.
It is essential that slides be absolutely clean to insure adherence of
the sections throughout the staining procedure. Dilute a few drops of
albumen fixative with about 10 ml of distilled water, and float the

sections on the warm solution. Mbmﬁn acts as a surface tension
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depressant and aids in closer attraction of sections to slides. A.
water bath at 40 to 45 C was used to help maintain a warm
temperature during spreading (albumen was also added to the water
bath).

When removing cut sections from the microtome knife, or from

the box, stretch them as flat as_pos sible placing them slide surfaces.

After they have warmed, " mnra easily to their
'Iida under them, and '

with a needle hold them &g - while ing them from the

2. Glycerol Y £ ...50 ml

3. Formalin (40%)

First mix es acial acetic acid.

Pour into cvﬁnder‘ e ¥ Brings suspended

Pour u@ liquid from the

— ;1)) ﬁ:ﬂl‘ﬂ%’ gli A
. AN T AN INY1AD

Un'lnss tissues are stained, all organelled lack sufficient

material to the surfme (overnig

contrast to be easily distinguished by the human eye. Two stains of
cantrasting colors (stain and counterstain) are used to differentiate

between nucleus and cytc;p'lasm.

8.1 Stains: Hematoxylin and Mordant
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Hematoxylin is a natural dye, extracted from the heartwood of
logwood trees (Hematoxylin campechiawum). 1Its color must be allowed
to develops after oxidation to hematin. Oxidation may be accomplished
in either of two way; artificially by the use of an oxidizing agent,
or naturally by a slow process of air exposure for 3 to 6 weeks (as

in Heidenhain’s hematoxylin). alone, hematin is a weak and

. diffuse dye with little affinity for/, . A weak acid will not
s 7 uantity to produce
efficient staining. Some {osm oF mor: 1€ refore required to
form a base for this dys W the acidic nuclear
element. The most commog 'sa‘lts of aluminum,
potassium, or iron. Whgh giofda 1:: ] a used seperately,
regressive staining dsual £V In regressive
staining, the section anﬁ excessive amounts are

removed by use of excess mordam

When axcassk' ord w‘ the tissue, the
tissure mordant-dye since the amount of
mordant 1in the t1ssue 'Js smaller than that 1n the d'iffarentiating

fluid, the dyeﬁnu;m ﬁgiﬂxﬁjaw E}ﬂfﬂﬁj Nuclei hold

considerably mu dye than tha‘:rtnpiasm When the corract dye

mers s G ) BT FFELL B 9) 914 T B

and wash tq.han throughly, to remove excess mordant. Traces of

remaining mordant can cause the stain to fade in time.

Heidenhain's Iron Hematoxylin (regressive method)

Heidenhain's iron hematoxylin is a two step hematoxylin

method. Tissues are first exposed to mordant, and are then placed in
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stain solution. This method creates sharp contrasts between cell
parts, and works well with almost any fixative.

Double solutions are never mixed before use:

Solution A:

= FEFF1C a]Uﬂ, FEHH4(SU‘&“_' D-raaooono.ollol«i----S-n 5

Solution B
- HematoxyH 'y o '.: e ....2.5 g
- 95% Ethyl | . o O\ . 25.0 ml

" Add 25.0 ml 800 m1 of distilled water.

This gives a practical

Differentiator: 1.5%. feri¢ alimsolution in water.

Eosin: (Willey, 19

=R ANENTHEANT -

- 95 x 1 a1cuhu1 ---; -------- .r--.-.......iﬂﬂ.u m]

TR ﬁ'@ﬂﬁ"m BRTIREARY

8.2 Staining procedure:

The staining schedule is shown in Figure.

Staining produces blue black to black color in nuclei, and

grey or orange color in cytoplasm.



XYLENER1 = 18 XYLENE#2 = ABSOLUTE ALC.

‘\11/1\

{ §
PERMANENT MOUNT - 15 »= 95% ALC

-

20

:
v

§° 7 | DISTILLED
HATER

ﬂuaqmﬂmsﬂﬁhniJ

K 'Eﬁ:ﬂﬁﬁmﬂm’ﬂﬂ NN

(TJ = Mordant in 3% iron alum for 15 min.

(8),(12) = Wash rapidly in distilled water.

(9) = Stain in hematoxylin 15 min. Section should be
jet black.

(10) = Rinse in tap water.

(11) = Differentiate in 1.5% aqueous iron alum .

(13),(14) = Dehydrate to 80% alcohol.

{15) ° = Counterstain for 2 t0 3 min.

(16) = Wash rapidly in 95 X ethyl alcchol.

(17)-(19) = Dehydrate for 1-2 min.

(20) = Permanent mount

Figure 15. Scedule for routine staining of ovarian tissue

106



Data available for ovari&n-matur axperiments of Penasus

monodon : Adul rawh At 1 hypersalinity
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Appendix B-1 Data available for ovarian maturation experiments of

Penaeus monodon: Adult prawn maturation in hypersalinity

Salinity |Acclimation] ARAody o Cardpas; Gonad | % Gonad Condition
ofoo  itime {da'fs‘.l'ﬁemhf (o) qht/ gl @eight(q); dindex | index
P |- e —— ~ g} -——— o
3n ' 0 ' 1.454 | 17.784
in ' 0 ! p.4&8 ! 17.276
au ; 0 : 0.847 | 19.403
30 } 0 b 6.207 ' 1B.466
30 ! 0 H 0.611 ; 17.692
30 : 0 : 0.560 | 19.146
30 ! 0 3 087 e L7809
30 ' 0 I p.226 ) 17.821
an ' 30 "1 0.189 ) 19.106
30 ' 30 $ 2.450 ! -
30 - 30 'N.R6? | -
30 ' 3o H 1.265 ) -
30 H 30 ! 0.145 | 15.987
30 : 30 #.882 ! 0.871 ! 18.259
30 ¢ 30 0.830 ! 0.779 ! 16.894
30 . 30 0.990 ! 0.959 ! 16.904
30 i 35 ' L 7.231 1 16,304
0. ! 36 A 1.420 ! 16.838
an ! 40 ; ] ?.87%3 ! 1B.797
30 ! 42 | 0RO 465 | 1.360 ! 18.462
30 ' 43 :.;us.un . . —1.3 ! 1.305 ! 17.607
30 ! 46 ! 90.000 | LT 3 ' 1.2 : 1.397 !  146.559
I ! 47 | Gae@no ! S.SEOY!  1.3)1 ! 1.33R ! 17.786
30 ! 5?1”&!6}%8% : wgﬂ ‘j’]-sm ' 17.153
30 - 5 9 .0 2.070 ) 16.892
30 ! ! 105. unu , 5.930 | 1.197 |} 1 140 ' 17.707
30 : ! S.3R0 ! Sw ! 0! 15.428
2 | 1%'1 R AR N Gm
30 : : L 4 1 i ' 1B.597
30 : ! 103.000 : 5870 11,981 ! 1.923!' 17.547
30 ! 53 ' 105,000 | 5.R90 ! 1.462 | 1.392 ! 17.827
30 - 55 ! 115.000 ! %.98§ ! 5.498 | £.781 ' '19.215
30 ! 56 ' 95,000 ! 5.910 ! 3.RR0 ! 4_.0R4 ! 16.074
30 : 56 ' 115.000 !  .6.255 ) 0.450 ! 0.391 ! 18.385
30 ' 58 ! 110.000 ! S.675 ! 3.572 ! 3.247 ! 19.383
30 - 59 ! 118.000 ! 6.050 !  1.385 ! 1.174 ! 19.504
i ! 60 ' 90.500 ! 6.015 ! 3.234 ! 3.573 )} 15.046
30 - b4 ' 105.500 ! 5.830 ! 6.512 ! 6.172 ! 18.096
30 ' 64 ! RS.500 ! §.520 ! 2.192 !  2.564 ! 15.489
30 ! 76 ' 93.500 ! 5.760 ! 3.600 ! 3.850 ! 16.233
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Appendix B8 -1 (continue)

salinity !'acclimation; Body ! Carapace | Gonad | % Gonad 'Condition
ofoo  ltime (days)! Weight(a)!lenght(cm)Weight(g)] index ! index
40 - 0 ! 103680 | 5.R30 ! 508 ] 1.454 )} 17_.784
40 ! -0 ' 100.200 | 5800 ' 0.669 !  0.668 ) 17.276
40 ! 0 ' 100,700 | $.190 ! 0.848 ! 0.847 | 19.403
40 ! 0 ! 103.500 ) 5605 ! 0.214 ! 0.207 | 1B.466
40 ! 1] ' 1n3 S00 | 4. 850 | N.632 ! n.61) 1 17.692
40 ! 0 - w 3 0.553 ! 0.560 | 19.14¢
40 : 0 H 772 '  D.871L ¢ 17.809
40 : 0 H i 09.226 ) 17-8B21
40 : 30 : ' D.189 | 19.962
40 i 30 . ' 0.856 | -
40 . 30 ' ! D.14S | 17.6B0
40 ! 30 : : 1.005 | -
40 - 30 ! L 0AT - 19,377
40 : 30 : (- 7 3 (o -
40 : 30 4 ' 0.779 ! 17.RRé
40 s 30 . ' 9954 !} -
40 ! 30 H ! 0p.959 ! 1B.058
40 : 34 H ' 2.146 ) 16.747
40 ¢ 35 ! ! 1.953 } 17.145
40 - 38 - . 2.235 ! 14.531
40 ' 38 . H 2.651 ! 17.459
40 : 40 ! ' 0.R90 } 15.123
40 ! 42 - ! 1.490 | 16.544
40 ! 42 - ! 2.793 ) 13.761
40 ' 42 ! D.480 | L7 .407
40 ! A4 N8 0.221 ) 15.005
40 i 44 A0 || 1.680 | 18 _450
40 ! 46 - a0 1.460 | 17.730
40 H 47 o L5007 ; n 1.320 ! 16&.681
AN . 49 ! 95 m}u ! 5 655 ) - 9 | 1.420 ! 1&6.799
40 ' 51 H 1 S.p | u 351 - p.Asl 1" A 7.712
- "ﬂ u*mmmwm 3 U3 | ialsr
40 : 5 9 H oy | mﬁ L.317 ! 1R 327
40 H i 35 uur} 6.060 | 1.080 | 1.270 ! 14.02%
40 : ! 6.540 'an 0.496 | Q7D | 1B.043
o ﬁﬂ AR BN BB AR e
40 : : . ' 19,231
40 :‘I Coon.oon | S5.R00 | 4.4%41 | 4.541 ! 17.241
40 ! m ' 118.000 | 6.105 | 4.052 ' 3.434 ) 19.3728
40 - 70 ! 115.500 | 4.350 !} 3.593 ! 3.111 | 18.189
40 S 75 ! 110,500 | 6.210 ! 2,185 ) - 1950 F E7.194
40 : 75 ' 118.000 } 6.055 ! 3.533 ) 2.994 ) 19.488
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Table 15 Linear regresion analysis for relationship between ovarian
index (GI) and hypersaline acclimation time (TIME) of adult

prawn, Penaeus monodon

(a) SALINITY =

30 /09

N: 43  MULTIPLE R 3,0/841  SQUARED-MIL . 0.411

ADJUSTED SQUARED MULTIPLE RinledSi- IDARULERROR OF ESTIMATE : 1.048

VARIABLE COEFFICIE T P(2 TAIL)

CONSTANT 0.268" 4 308 . ,0:0000,0.864 0.3920
TIME 0. F f fodc 2N\ 5.345  0.0001

SOURCE  SUM-OF-SQUARES

REGRESSION 31.3717 AT 28.569 0.0001
RESIDUAL 45.029 - 35008

1'

(b) sm.m:m' ;
nsmusnﬂmnm + GT(OVARIAN m%}
sauaaen MULTIPLE R : 0.302

N : 42 MULTIPLE R

- ﬂ 549
ADJU&TED SQUARED MU i

mmu ERROR OF ESTIMATE: 1.001

VARIABLE mEic - %570 | ehAck | 0 &Tolcbed | It 9 pe2 TAIL)

i amﬁ%mﬁi%mﬁwﬁwﬂ"

ANALYSIS OF VARIAMCE _
SOURCE  SUM-OF-SQUARES DF MFAN-SQUARE F-RATIO P

REGRESSION 17,345 1 17.345 17.296 0.0001
RESIDUAL 40.113 40 1.003
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Table 16 Linear regression analysis on effect of hypersalinity (SAL)

on condition index (CIL)of adult prawn, Penaeus monodon.

(a) SALINITY = 30 o/o0
6 CASES DELETED DUE TO MISSING DATA.
DEPENDENT VARIABLE : CI (CONDITION INDEX)

N: 37 MULTIPLE R: 0.260  j SOUARED MULTIPLE R: 0.067
ADJUSTED SQUARED MULTIPLE R: 0,041 SJANDARD ERROR OF ESTIMATE: 1.159

VARIABLE  COEFFICIENT 'w.STO ERROF ) COEF T  P(2 TAIL)
CONSTANT 18. 74 —Biouu 48.445 0.0001
TIME -0. o 1.591 0.1210

SOURCE  SUM-OF-SQU/ OF _FEAN- SOUARE -RATIO P

REGRESSION -4
RESIDUAL a7

(b) SALINITY

DEPENDENT VARIABLE : CI (CONDITION JNDEX)
N: 38  MULTIPGERT 0:0F _-.__5_3 R: 0.019
ADJUSTED SQUARED MUL -* 3

VARIABLE  COEFFICIY STD ERFICIH sTD

-3 ﬂmmmmwmms 3 e
IR IR

SOURCE | SUM-OF-SQUARES OF MEAN-SQUARE F-RATIO P
REGRESSION 1.590 1 1.590 0.689 0.412
RESIDUAL 83.086 36 2.308

TIME = acclimation time (days)
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Table 17 Analysis of covariance of hypersalinity effect (SAL) on
relationship of condition index (CI) and acclimation time

(TIME) of adult shrimp,Penaeus monodon.

DEPENDET VARIASLE : 01/ (gfwfarion INDEX)
N TS R0:19 S TIPLE R: 0.039

SOURCE § / Jof MEANESOUAR F-RATIO p

TIME o giof Fa (N 4N 2.640 0.109
SAL / ) 0.242 0.625

ERROR

Note :

L IT!

SAL 0 and” 40 °/00)
on time (days)

AULINENINYINS
AR IUNMINGA Y
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Table 18 Analysis of Covariance of the hypersalinity effect (SAL) on

relationship of ovarian index (GI) and condition index (CI)

DEPENDENT VARIABLE : GI (OVARIAN INDEX)
N: 75 MULTIPLE R: 0.108 SQUARED MULTIPLE R: 0.012

SOURCE P
SAL 0.364 °
Cl 0.853
“ERROR
Note

AULINENINYINT
AN TUNMINGAY



Data available for o v matur imgnts of Penaeus
ablation nffact i nat aeus monodon

ﬂUEJ’J'ﬂEW]SWEI"Iﬂ‘i
ammmmummmaa

"u' and eyestalk



115

Table 19 Analysis of variance on effect of hypersalinity (30 9 /00 and

40 °/0o) and eyestalk ablation on gonad index of subadult

Penaeus monodon

SOURCE  SUM~OF-SQUARES 'MEAN-SQUARE _ P

SOURCE SUH—OF-SQU#RES DF HEAH;SQUARE F-RATIO P
& AUgAnENIN NS o
;::ﬂmai‘l?jiguuvﬁﬁwm T

Note : Source = source of variation
DF = degree of freesdom
EYE = eyestalk abaltion °

SAL = salinity
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Table 20 Analysis of variance for effect salinity (30 ®/oo 40 ®/co)
. and acclimation time on ovarian index of subadult prawn,
Penaeus monodon
(a) SIZE = SMALL SIZE SUBADULT PRAWN

DEPENDENT VARIABLE : GI (OVARIAN INDEX)
N : 25 MULTIPLE R ; 0.454 SQURED MULTIPLE R : 0.206

SOURCE  SUM-OF-SQ ’ AN-SQUAR F-RATIO P
SAL | 1928 4.452 0.242
T v —1 TRRN 2,724 0.114
= . T 0.925, 1.452 0.242
ERROR '
(b) SIZE

N : 35 MULTIPLE R : 6

Y]
SOURCE SUM-0F-80Q " DF MEAN-SQUARE @-MTIU P
= s
w AUMANENIVYIAG: o
T 6 p L887 0.185
SAL*® U
o I, Gﬁ , : EArS n.’qin 0.261%/  0.613
Note : Source = source of variation ’
DF = degree of freedom
SAL = salinity’,
TIME = accclimation tion (days)



Table 21 Analysis of variance for effect salinity (30 ©/00 40 °/00)

N :
:

and acclimation time on condition index of subadult prawn,

Penaeus monodon
(a) SIZE = SMALL SIZE SUBADULT PRAWN

DEPENDENT VARIABLE : CI{CﬂHDITIDH INDEX)

N =25 MULTIPLE R: 0.720\ MULTIPLE R: 0.519

117

SOURCE  SUM-OF-SQU WEAN-SOUARE . F=RATIO P

SAL AN ).505 0.485
T : P Af = 4% 22.038 0.001
SAL® N \ :
3 = N 0.505 0.485
ERROR

(b) SIZE = LARGE SI2

32 MULTIPLE R : o201 SOUARED MU

sv;‘-‘

ALYSIS C

S”Mfﬂsﬂﬁ ﬁﬁ‘%%’ﬁ "iﬁi '
SAL ’J EJ‘ 0.389
- 0.137 1 0. 13? 0. nrz 0. TEU
siniuL=
QW’] mmm Nmﬂﬂ?ﬂﬁﬂ 7] 0.3
ERROR 53.089 28 1.896
Note : Source = source of variatien
DF = degree of freedom
SAL = salinity
= accclimation time(days)

TIME




Data available fior c ’ of Penaeus
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Table 22 ﬂnalrsis of variance for salinity and eyestalk ablation
effects on ovarian index (GI) of subadult prawn Penaeus

monodon

DEPENDENT VARIABLE : . GIi (OVARIAN INDEX)
N : 137 MULTIPLE R ; SQURED MULTIPLE R @ 0.173

SOURCE M—W \‘ P
' s ). 8

SAL 0.721
EYE 0.0001
SAL:
EYE 0.228
ERROR
Note

|
-EYE ﬂ‘ = ayesta

AugIneninens
PRI TUNMINGIAY
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Table 23 Matrix of pairwise comparison (tukey HSD multiple
comparisons) among probabilities for eyestalk ablation
and salinity effects on ovarian index (GI) of subadult prawn

Penaeus monodon

TUKEY HSD H.ILTIPLE mmm

F N U

1.000

Group definit ‘\ ormal eyes shrimp
uni-ablation shrimp
0 o/ \ ormal eyes shrimp

/004, uni-ablation shrimp

AN
AN

Table 24 Analysis of va ondition index (CI) of

subadult ";,‘— nasUS monoaon =Y |

EFFEG‘m{}F TRM GROUPING ON cmurrmn INDEX

BARTLETT TEST
APPROXIMAT

SOURCE SUM OF SQUARES OF MEAN SQUARE F PROBABILITY
BETWEEN GROUPS 22.T15 17 1.340 0.891 0.585
WITHIN GROUPS 211.935 141 1.503

Note: The TRM defination is showed in Tables 2 and 9



------
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Data availab?l
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Table 25 Analysis of variance of body weight, salinity, and eyestalk

ablation effects on molting interval of subadult prawn,

Penaeus monodon

122

PERIOD I)

N: 105 MULTIPLEWR® g EQUARED MULTEPLE R: 0.015

SOURCE F-RATIO P
BWO 0.662 0.418
SAL 0.255 0.615
EYE 0.046 0.830
SAL=
EYE 0.370 0.545
ERROR
- - “‘
V‘h : - ,":.“
DEPENDENT WAl LT BERIOD 1) .
N: 105 MULTIPLE R: 0.089 'SQUARED MULTIPLE R: 0.008
¢ ANALYSIS OF VARIANCE
souRce suﬂmna ¥ &J Vwdsthee| | Tndro
0.567
0.937
sit,tl B ﬂl 395y ) Sl
2.165 2.165 0.367 0.546

ERROR 5§95.711 101 5.898

Note: MOL1

time elaped (days) between two consecutive

ecdysis
- BWO = body weight (gm)
SAL = salinity (30 and 40 o/co)
EYE = eyestalk manipulation (normal eyes and uni-

ablation)



Table 26 Analysis of variance of sex and salinity effects on moiting

interval of adult prawn, Penaeus monodon

EFFECTS OF SEX ON

F P.MONODON

DEPENDENT VARIABLE: MOL! (INTESHOET RERIOD I)
N: 28 MULTIPLE R:-wedti— SQUARED-MULTEPLE R: 0.097

SOURCE  SUM-OF-SQ TIO p
SAL \ 0.000 0.997
SEX 0.112 0.7T41

SAL=®
SEX 2.297 0.143

ERROR
Note: : ¥ L Gl a Dl e e fWo consecutive

SAL 1-5 linity (30 a 40 o/o0)

ﬁE%JEl%‘Vi &mwmm
QW']NﬂiﬂJﬁJWYJVIEJ’]GEJ

123
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Table 27 Analysis of variance of age and salinity effects on molting

interval of Penaeus monodon

ERMOLT PERIOD I)
ULTIPLE R: 0.484

DEPENDENT VARIABLE:
N: 87 MULTIPLE R: »

SOURCE QUARES M SQUAR! F-RATIO P
AGE ’ ' 75.449 0.0001
SAL 0.659 0.419
AGE=
SAL 0.000 0.991
ERROR
Note: 1 rime elaped *v‘ two consecutive

¥ 1

] . f
-11“ agﬂ or o ll!t' ¥ (E_Mth Shr‘[mp

g ’Jmﬁ‘i‘ﬂﬁﬂ”ﬁﬁ
ARIAN TN INYIAE



Table 28 Computation output of tukey HSD multiple comparison among
probabilities of molting interval of subadult and adult

prawn, Penaeus monodon

DEPENDENT VARIABLE: M DJFERMOLT PERIOD I)

BARTLETT TESTwROR HOMOGENEITY¥OE GROUP VARIANCES
CHI-SQUARE ="8w228~—DF="8 PROBABILITY = 0.050

nonth-o01d)
onth-o1d)
th~01d)
old)

125

BETWEEN GROUPS
WITHIN GROUPS

MATRI ,',

'3

0.00¢ .

aLie ﬂ%’%’iwﬂﬂ‘ﬁ
SV MG et TP

U

§  MATRIX OF PAIRWISE COMPARISON PROBABILITIES
1 2 3 -
1 1.000
2 0.895 1.000
3 0.000 0.000 1.000
4 0.000 0.000 0.959 1.000

SOURCE SUM OF SQUARES < OF */MEANISQUARE F  PROBABILITY
25.960  0.0001
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