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200~400/cm #E E RERMIZK - FIA 9 om ZEEBIY - WEREIIEMET
ATR -

5. HENEMAEESBETYE A - B C ZHSRERSMTHMALEE > A
R =R > B AR > C AR » RN HEERERE TR » H
RS Table 5 -

Table 1 : The traditional biochemical tests for aerobic and facultatively anaerobic het-
erotrophic bacteria.

1. Colony color
2. Micromorphology: Grain stain(+)(-); flagella stain

3. Motility: Semi-soft agar; under microscopy.
4. Biochemical tests:

Oxidase Catalase Indole production H,S
OF test ONPG Arginene dehydrolase
Phenylalanine deaminase Ornithin decarboxylase

Lysine decarboxylase Antibiotic: 0/129; Penicillin
Cnase Simmon citrite MR/VVP

Nitrate reduction Urase

5. Growth at: 0, 5, 15, 30, 100 ppt salinity.
6. Growth at: TSI, TCBS (yellow or green). MacConkey, SIM, EMB agar.

7. Degradation of: Blood (sheep), Casien, Gelatin, Starch, Tween 80.
8. Utilization of:

Adonital Glactose Raffinose Mannose
Arabinose Inositol Rhamnose Glycogen
Dextrin Inulin Dulcitol Lactose
Esculin Maltose Sorbital Sucrose
Mannitol Fructose Salicin

Table 2 : Total bacterial number (CFU/mI) of seawater pumped from sandy shore.

CFU 10 Fold diluted
Sampl. No
Date 10’ 10?
Sep. 22, 91 10’ -
Sep. 23, 91 . 47
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Table 3 : The variation of total bacteria number (CFU/mI) from rearing pond water.

T~M| Ne | z1 | z2 | z3 | M1 | M2| M3|P1| P2 P3
A 7.2x10*| 8.5x10° | 8.7x10° | 8.8x10°| 1.7x10°| 7.0x10* - - - -
B 5.9x10° ] 1.6x10° | 6.1x10°) 3.8x10%} 3.3x10%| 1.0x10% ] 4.1x10° - - -
C - - 4.2x10*| 2.4x10% | 4.7x10* | 5.3x10°| 1.6x10°% | 7.2x10* - -
D - - ; ; : . - - |eax10t|2.2x108

Remarks: M: metamorphosis stage; P: pond.

Table 4 : The different surviral rates occured in the procedures of ten metamorphosis

stages. :
N N6 | Z1 Z2 Z3 | M M2 | M3 | P1 P2 P3
A 100* | 95 85 75 10 0.5 0 - - -
B 100* | 90 80 70 60 5 0 - - -
C 100* | 95 65 50 20 10 3 1.5 0 -
D 100* - - - - - - - 5 1

Remarks : M: metamorphosis; P: pond. * : Stocked 400 thousand nauplii in 30 tons pond water.
Survival rate: %.

Table 5 : Tatol bacterial number (CFU/ml) counted from the sediment of three hatching

ponds.
Pl 22 z3 M2
A 8.5x10° - 3.8x10° 3.0x108
B - 2.8x10° - 2.6x10°
C - - 2.9x10° | 6.4x10°

Remarks: M: metamorphosis stage; P: pond.
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F Table 6A TJDUIE L @ KIFEERD FHHELL Kingella RESE
B MERKRE G(+) BERIF & MARBRANE  EREREE
#® - G() NEHRBEEE L » {5E kB 56.25% (Table 6B) - Gram(-)
E > EBAHTOFY > G Vibrio 2 HIR - B R T BB EBEEIEE
R HXREAEREE R DINGR SRR  SRA RN ESE - &
BB ENEN - (BRREERHIERTAEBERRRAE » ThESR
JREEEEE IR SRR PR R S -

Table 6 : The existed bacferial genus in water source for hatching pond.
A. Original water source pumped from sandy bottom of seashore.

Gram stain Genus Volume Total Vol./total(%)

+ Deinococcus 1 1 6.25
6.25

- Moraxella 1 6.25
Aeromonas 1 6.25

Pseudomonus 6 37.5

Kingella 7 43.75

15 93.75

B. Storaged pond water treated by 2 ppm chloride.

Gram stain Genus Volume Total Vol./total(%)

+ Deinococcus 8 50

Micrococcus 1 9 6.25

56.25

- Pasturella 1 6.25

Pseudomonus 1 6.25

Aeromonus 1 "~ 6.25

Vibrio 1 6.25

Yersinia 2 12.5

7 43.75

2. TEEREEM A ¢ 2 Table 7 A5 -
BABBZE—KREFECEBT  ENMKRERIENH 4tk 2

ZH 10 £k ; FijELL Deinococcus fE% » (HFEEHREL 21.42% » R E DL
Kinglla . Vibrio B#% » Z{LFEEER 21.42% - ZIFEERL A EIN AT > B
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RIREEER 7 RIFFTIRCKEEAR » BHHEARYERT - MEBYERC R
HERBERC 71.42% > BRETRIENEZEE - RIVIEHEELINE
FRATRER Y : —RIFRERINBHRE - RREERAT6E AR AR
%M (Portunus sp.) » ZFTEH/KPFTS » B MMEE AT FkeE Mk
BEE - N BREKKERIMTHEE - ERIREEA Vibrio #91H
e - WE KA REEEERRAERERR TSR B RAEE
Vibiro HIH K K5 EB 4 (Lee and Pfeifer, 1977 ; Vanderzant et al.,
1970 ; Heinsz et al.,, » 1988 ; Zuberi et al., » 1987 ; Kawabata et al., -
1975 ; gE KB » 1977 ; Gennari and Tomaselli » 1988) - R EAHEES
Wi BB LE < BRI AT BR - MRFABEAE - KEMBTILOTE R
X > T ERUBHFIEZ Vibrio alginolyticus {5 K258 (MRBR » 1993 5
B%) - FILAM TR CRAERE - RRC SIS EWEE -
3. IEmREEWEHIEEC ML
(1) Nauplius 6th #f :
A BABESE —RIREZEH » HbF GH) BE 1 £ G(+)
EREH Deinococcus 3 ¥k » Staphylococcus 1 #: » £ 5 #: ; G(-) &£ F
7 ¥k > H b Alcaligenes 2 ¥& » Pseudomonas 3 #% » Aeromonas » Vi-
brio #&—#k » REFRFIEL 4 #% » HP 2 IEREL 8.3% - BIHREE
7 {8 LLBCREURATSHEATCEE » BEAK » FRURERHREELE
. muEEe
(2 Zoea I HiZEAIRML
£ A # G(+) ERNEHR MR KEE G(-) » K Kingella 7
#k » Pseudomonas 4 # » Photobacterium 3 ¥k » Plesiomonas F; Mo-
raxella &1 # - ¥ B BHIERIRE » EH3IR G(-) » E#EFH Acintobact-
er 13 ¥k » {§ 81.25% » [REESEM » HERE Kingella 1 # R Proteus
185 > FEC—Hk - B2 HREAE AL RIERR 5 18 » B #ufEH 3 {H » T AL
Acinetobacter S{B#%E '
(3) Zoea I HiZ EHHEL. -
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Az G(+) BEHE » {BERIE 3 ¥R E » 4355 Staphylococ-
cus 1 B Micrococcus 2 ; 825 G(-) » Hth¥ _Acinetobacter 4 fk -
Pseudomonas 4 ¥k » Kingella 2 # » Neisseria 1 #: » Vibrio 1 #} Mo-
raxella 1 #% - FBRIRRBURLR 8 (8 » WMoRHIRFFHIZ ESHE » Vibrio Ir{%
HHER 1 Bk

B #t G(+) E¥FrHH » {4 : Micrococcus 1 £k ; G(-) RIFF : Pseu-
domonas 3 » Kingella 4 » J Acinetobacter 1 & - 5 7 BR1ER{ERIETE
hFEL - '

(4) Zoea MIAEAHZBML -

®)

®)

A iz G(+) E#H3H » & Micrococcus 4 » Deinococcus 2 &—Jb‘kﬁl '
B » G(-) BF : Pseudomonas 2 » Neisseria 2 » Alteromonas 1 » Kingella
1> Edwardsella 1 } Acinetobacter 1 & » BB HEE 8 @ » T AR
HR Vibrio - BB SIFHFIREEER P ZARINY) - BERRTFRSEC —Fk -

B #i G(+) {h#—B _# » & Micrococcus 2 » Tij G(-) H » Kingella
H 9O MREESTE - HExE Acinetobacter 1 J Pseudomonas 3 £ » £1F
IRFFELC_—#R » BBYE B BlRT B EEBRME A K
Mysis I HIEHHZ 2L :

A RBTE R BB TR GH) RT —HREBEESN - HERR
G(-) - G(-) BJE3E T : Acinectobacter 2 » Aeromonas 2 » Vibrio B8 T 8
B 8 11 8 (HEREELL 68.75% -

B iz G(+) M3EInE 5 #k » /3 Micrococcus 4 £k » Deinococcus
1) B—HREEETE  G(-) BlaKE Kingella 1 » Pseudomonas 2 » Moraxella
2 > Neisseria 2 » Flavobacterium 3 » BEERIECRHIMR - B EBUERE 9 H »
Vibrio A H3H, »

Mysis I HHEHZ B4 -

A b EHEEE Mysis 1 LLE > HHEARS | G(+) KEIORHE - MEBE
G(-) # » &b Alteromnas J Aeromonas %75 —#k » Kingella 3 £k » Vibrio
HBER 11 8k > {57 68.75% » B2 Mysis T HiAHH -
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B W2 EHIME T IRARIEME » G(+) I8AAFR. » G(-) RIA : Alcaligenes
1> Aeromonas 1 > Pseudomonas 1 » Kingella 2 » Vibrio B8 & B2 T Bl
A HARRIR 11 &k - {4 68.75% » —BTIR S ESEE -
EAE A - B W] Mysis T9EIEC TR -
(7) EEEEEW C K D MokEitHs #14t :

C))

(b)

(©)

(@)

®

®

C i Zoea M#AZ B : G(+) R Deinoccocus 1 ¥k » HESHE
G(-)» HE&F Pseudomonas 2 £ » Acinectobacter 1 ¥ » Vi-
brio 4 £k » Kingella 8 £k » HBRIBLEHERETE 5 18 » Vibrio ({55047
H#Z 25% -

C #i Zoea MAIZEHH + G(+) BLRK » EHWM » —HREEE
JE » £ G(+) RAFHE - BB Deinococcus - B3 G(-) » W54 En-
terobacter 1 » Salmonella 1 > Plesiomonas 3 » Vibrio 2 }; Kingella
7. BY¥EF 7 Kingella SEZEE > IEERS > BiE(S
43.75% » 1851% 12.5% -

C # Mysis 1 BiEARML : G(+) {HERKERAE 2 & » Deinococcus 2 »
G(-) Rl Edwardseilla 1> Yersinia 1 » Kingella 5 » Vibrio BI}& 55
THR A 43.75% » REBESHE - BZEBMERES @ -

C itz Mysis T #IZEAHEML © G(+) 2BIAL ¢ G() BIE T Pasturel-
la 1> Shegella 2 » Pseudomonas 2 » Kingella 9 » Vibrio 2 - 1B
TRERFE S (8 LIFIIEIIBE DR -

C iz Mysis I 812 EAHRMY © [FIEED G(+) AT E » G() BEH

B2 {H > BRT Kingella 3 ¥z 4} » HEHIRBRE Vibrio (IR »
LB 81.25% -

C it Post larvae I B BHER ML : G(+) (RAREERA » G() A

Plesiomonas 1 » Phtobacterium 1 » Kingella 2 » g Vibrio ty8¢ 8 4l
ZRIRREE 4 £k (25%) » TR Z BIANZE Pseudomonas » {57 8 &
(50%) - ERIES IR C R -
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(9) D #b Post larvae T K¢z EAHR L : G(+) HE—#k » 5 Micrococcus
G(-) Hi[f5 Edwardseilla 1 - Salmonella 1 » Haemophilus 1 » Kingel-

Ja5» B8 Vibrio » 3£ 7 ¥k » 15 43.75% -

(h) D # Post larvae M2 BB L : G(*+) L » G(-) b Kingella
2 » Actinobacillus 1 » HE:#9E Vibrio » 45 13 # » {5IRIEBHIEA
B> 81.25% - '

= FARRBEER R
1. A¥Zoea I fiMbE BARRRY, - :
R WEREHETRBEE G*) » 28K G() E‘EP Photobacterium
1 » Kingella 2 > Yersinia 2 » Aeromonas 2 > Vibrio 2 » Pseudomonas B {B&fE »
AR » G BB 37.5% » JNE{E 12.5% » (REFEEPIEC—HK -
2. A Zoea MHAMEZFEAESEML
LhEE A EEAEEE —#k G(+) » £ Deinococcus » ER¥ER G(-) » HhE
¥545 Aeromonas 1 » Neisseria 1 » Salmonella 1 » Vibrio:2 » Kingella 4 » Pseudo-
monas 6 » HUBERESESE - IERH Zoea 1 ﬁ%ﬁ
3. A Mysis I HibE BiERML ¢
G(+) Bia%k » BHZEE G()» Hdfa#g Acinetobacter 1 » Moraxella 1 »
Kingella 2 » TiHE22 6 Vibrio » 4 12 # > {H5RERZ 75% -
4. B Zoea IHAMEZ BARRML - 0
G(+) WEHRE —RE Rods » HE& & Planococcus 2 » Deinococcus 2 Mi-
crococcus 5 ; G(-) AI[{E4udE Pseudomonas 4 BRTTE. » HULFF BHHES G(+) &
BRAGESS » 1 62.5% - ‘
5. B b Mysis I #i/E 2 EERML
G(+) 2Bia%k » G(-) B354 Photobacterium 1 » Alcaligenes 2 » Kingella
-4 Vibrio 9 £ » EHEERIEEBIZ 56.25% » B T T RAOESE -
6. C itz Mysis II Ry BFERML

— 10 —



HERAE R RS HRCBR

G(+) 808 » G(-) /2358 Photobacterium 1 » Shegella 1 » Pseudomo-
nas 2 - Kingella 4 » Vibrio 8 ¥ » BB E 5 Vibrio B8 EREHHM 2
56.25% » BT T ERIESHE -

Table 7 : The isolated bacterial genus from water of brood stocking ponds.
A. The first day after spawners stocked.

Gram stain Genus Volume Total | Vol./total(%)
+ Gemella 1 7.14
‘Deinococcus 3 21.42
4 28.57
- Haemophilus 1 7.14
Pasturella 1 7.14
~ Aeromonas 1 7.14
Moraxella 1 7.14
Kingella 3 21.42
Vibrio 3 21.42
10 71.42
B. Water sample collected before spawners to move spawning pond.
Gram stain Genus Volume | Total |Vol./total(%)
+ Deinococcus 1
1 7.14
- Moraxella 1 7.14
Kingella 1 7.14
Pseudomonas 1 7.14
Vibrio 10 71.42
) ' o 13 92.85
, £ e
A HEEAL

C WIKKIFZ RS /£ 1.0 x1 0° 5] 4.7 x10° i » 2TEREEMBRE D B
RALBAEAREHIRHE - T B H BB 3L Pseudomonas J Kingella £ 8%
B ERETIFEFREC IEREE  NTEERKEATHENZE  BERL
2 ppm &R » EHEABENE 8 @ G(+) REE X EEHERE  LESE
DRESTE BB MR % - HEMAIR T INGE (Vibrio) - BT AR FAEWRKEE
S > HFFEVRRECE TR ESEME -
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2. 7EHETEEE KRR S : ABC SEWT4  LMEELAIEY 1.0 X 10° FHHg
A0: Ll B Y7ERRSIEET T 0 IR C W7E Zoea Il XA BHEREE A
10° « BEESELSK » A ECEAETE Zoae T S5 Mysis 1 HF - EEIR - T
B B A BAEL - RE L Zoea IEHEMSE Mysis 1 (A B C 1) 3% My-
sis 1 #88% Mysis B (B ) SECREE - B—Rri s BRIETEES MW

% -
107
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= 106-:
E -
E 4 80
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=
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< 3 3
B ] s
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g 3
S 1044 140 &
g 3 >
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102 1 v LI v 1 * T v ¥ M ] v ] v 1 M T
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Stages of development

® : the bacterial number of pond & O : the survival rate of pond A
A : the bacterial number of pond B A : the survival rate of pond B
W : the bacterial number of pond C 3 : the survival rate of pond C

Fig. 1. The relationship between total bacterial number and survival rate.

R EBERT A Z BRSC R o - BEES7E Nauplius B¥ 27K 1x10°- 1 x 10°
(Llobrera and Gacutan » 1977) » 841K 5 i A A B B BT 4R (P. japonicus)Z /K84
BBTE 1 x 10° - 10°» Bt R4 (igarashi » 1991) ; ZEV/KIRIIRLIBIEF - LA
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/N 7E 1x10°-1x107 (Anderson et al., » 1989) - #EEEIDL FER4&EAHREAFREE » /K
PAIERRBOREVNR - MREMSED BRI S AEREETE x10° ) SREEBR > EAEE
BRI A R BRI MK RIE 10° > 88 T & > BRBR T RARTGRIE 1 x 10°-
10° ] > TIMETURFEBEBEITE 1 x 10°- 10° AL » BIKPEEAZR - HEIS RIS
PL# - HSRALEEEIR RS IE 2 A - IR B A TSI L L » HABRIEC B e
EAAHIELER N SRAHE] > BAE N B8R Zoea 1 HASEL K5 (Igariashi, 1991) - JHATRE
B INARFARE » AR S Zoea T BAMARL "AE/K ) » B FRERE S
RERER MRS FIUAHERT Zoea 1 R IT HifEC M4 BRESER F ol -

BB = LB - SERE AR 1 GH) X ERBEE T REIRE - RN
G(-) BB B EREREAE 90% LU L » HFE 100% - ENMETNERY S EHTE G(+) %
() > RIAEREIFA KR FTHHIRE » 207E A # Mysis 1T 8 G(+) 2ERE4AEK2E () B
£ Mysis I #f G(+) 7R{E » 28 G(-) - Llobrea F Gacutan (1977) Fif&®y Nauplius 82
BIFR » JREL G(+) FHbBILLEIRES > & 76% 5 G(-) Bilflh 24% - YK BB K EEHEE K
HG(+)F9E31% > G(RIE59.4% » TLERY) G(+) {5 8.8% » £35S G(-) (Anderson
F1989)  HERIFILREAFCAERE © G(+) BErZ#iEsk Tl GO IAZ -

=~ G(-) ¥HRKRTF IS Vibrio 4 et S8 ¥ 7 & 49 1%
TEARXRAFPERMTBREBERERRICC I K PERETTBRY a7l
RATELLAA G IR IS - RE=FILIBY  BEREARIECCR > JEIEHILLELI8
- T 68.75% > AN 4 ERABMIR IR MBAIRE  ANARIZEM 1 81> BHAEM II
$1> CHB7E M I - D WuSERAT/MEB T 81.25% - Wit » WHEECEIES BEA +
STEYIRIBAGR - T B BRI A K B IREIA TARHIARA(R -
FH B PH 3 AT LA T AR B B A R RIEC RS BN Y R 4 AT B YIBIME -

= BWRRTRYINE S L Z R

BUKFBEBAAREM - LLA R B B4 » 76 Mysis T $I54m LR E 2 EE5 31
£ 56.25% [ 75% - 3R Mysis 1 FFtBETTRYIMRAOAT - EFAEEKHIFHEM - 5
ERBICCHIMF > MIETIRYH Vibrio B3RS -
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The number of occupied strains of Gram (+)&(-)

- Stages of development

O : Grain stain(-) of A pond @ : Grain stain{+) of A pond
A : Grain stain{-) of B pond A : Grain stain(+) of B pond
D : Grain stain(-) of C pond M : Grain stain(+) of C pond

- : represented the stage approached to mass mortality.

Fig. 2. Mass mortality occured at different developing stages of P. monodon larval de-
pened on appeared Gram stain positive or negative volume of bacterial strains.

738 » 7€ Anderson (1989) FfIAKRE R A THRAER » 57K RESHTIIRYZ
BRI - Zkoh 2 SN 3.2% » TR SR 13.6% IR MBI EA 25% -
IRE KU E R ES YRS 1N ? BRMERY - RO TERTES
BRER BRI REEHE SRR - TREAIBES YRS
B PORYII B AR -

TEARFSEE » D Hi7E Mysis IIERRAL Post larva B - BT REVKFEEETIHTER
A IR EATSRE TR T KT - SR RNSRE LR R S
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T /] pond B
Z1 B3 pond C
A\ pond D
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P1 RRRSEBRRERERREILER R LR R R KRR,
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1 v 1 N 1 ' 1 v 1 v 1 T ) * 1

0 10 20 30 40 50 60 70 80
Vibrio volume (%)
Fig. 3. The genus of Vibrio occupied over percentages (%) within the total geners of het-

erotrophic bacteria at different developing stages in P. monodon hatching sys-
.tem. ' -

B RERREER  IHTSEEEIE  ARFREE » MREEZIECETUFER
FERg -

Bt4Y o BAFIRREE » MAEKEFZRE Zoea I HABALG » NREELE Mysis [ BHE™M
BEEEVHRERSE - H—HR/kGEGHmaESL (Rotifer) » H _REHSGRREZRFEHR
FERSYRGHT (BIRTREERI) - sREdmTLIRR 2 Mysis HF ERAYEERL » FillipsdmE R
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Fig. 4. The survial and Vibrio volumn rate on different hatching stages of P. monodon.
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Studies on the Flora Variation of Heterotrophic Bacteria

in Giant Tiger Prawn (Penaeus Monodon) Hatchery

Wen-Yu Liu Shiu-Nan Chen and Guang-Hsiung Kou

Department of Zoology, National Taiwan University

The total bacterial number of water source, sampled from 5 meters depth of sandy bottom of
seashore at Lin-Yuan distriction, was demonstrated to be 10° (CFU/ml). Althogh seawater
treated by 2ppm chloride and aerated for 24 hours, the CFU/ml number were elevated to 10°. In
the rearing ponds, with larvae ranging from nauplius VI to post-larvae stages, showed CFU/ml
number of 10° ~10°, In early stages, the CFU number was maintained at low level but at mid-
stages, CFU number increased suddenly to peak that was 10° which it appeared on stages of Zoea
I and Mysis. Meanwhile, mass mortality also occured conincidently as same as those stages.

- Aspect of bacterial flora variation, Vibrio was not discovered from seawater source, other-
wise, very few number of Vibrio existed in storaged pond water. However, the Vibrio_volume
was elevated to 71.4% in spawners stocked pond. At prior stages the major bacterial flora in-
tended to appear Gram positive strains, but after Zoea I stage, the Gram negtive bacteria had to
become the main strains of which the Vibrio were turned into dominant species. It was 68% oc-
cupied from sampled strains.

Both water body and sediment possessed the high Vibrio volume including on three stages of
Mysis.
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