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EH (A-Bith) RER (C- D ) fth MOEEEE - Hokryfed: (40 pH E -
BE w5 HE - &8 ORPE - MhESE) MEEBREEAERCIEFHERN - f > MOR
iz RGERHAITFY ORP IR EE - KRR COD fEiReE @ Ml EIRE @ tt—
FERES > MORBRRAEE B REE - SoTREBERSER - B C iy COD {Efy
fRedt > EFTEIERGHIEE P98~ A - B WAEHEL C- D Wiz HE A B Mt
EyR R 4T HUCHERTEH (1200 kg & 900 kg/0.1 ha): C~D AR 2 (45 kg K 282 kg/0.1
ha) » BRI » HER TS BB M R o L/ S S B O SR S -

A K B Mz ERFEAENVFRESEHEAHBTMEEEER (P>0.05 CR D
INIE o EERR Y LR S5 R IRE (P>0.05) » AR D 2R KRB » T B K
C 2 RN E B RIED » RIS 1.66% K 2.85% » SRETEE NI BE NI EESR
HifE - A~ B i KIRREVIFRESHEENEREN 1.84-293 ZiF - C- D Al
B 1.32-2.78 ZfE ATEEEEERA  BENEBRLZERE - C D THZEREHET R
BIECHIGE » MEARIRERADIRBROBRERN EMIRE . BREREEELR
o SEEREFR IR BUERR IR K R R IE B ny iR RIS AT - SR B BRI R
PHIRERE — LU BRI - M EREEENS  —2RE MG © EEIE
A REE R AT £ S R R R L B AR D

RS - RREIE - BIEGMT - MEERRE

EIEEIE A TH5E 7Y 1968 FEREIN" - Wik
EEEER BN R SR HEZ R - ERZFR
g MRy 1987 FEEEEE > FEERE 95,000 L&
Mg - ZRT - 1988 Firtk - BIEEBEREZEIRE K
IR MBS R E SR - DB E SR ZRIAT
RAER - BIERIL—HE SR ABBOIN
EEE AR AR AL - ES SRR R At A R
P BRI BRI 7 » BB e LB R IR E B
5 - BIRAREITHIZE - R ATGREE MR S
EBAYEREE - SITKE REEEREE -
it VR R ERUAT R R E AR A R LB R - B

BRI, HEL, BE—A (1998) EiR RS s s B a4
FIRIRRER. AKEWMTE, 6(1): 115,

IRREEIEE - FEURGHEERRE G ERRA %4
HRE o BSOS T AR R TR S BT
HORS R MEME - Y BEYE R B EARIF— LI - FELUER
A AR R AT AERYIREA o

— ~ MERTGEA

RERIBEAI N S RELE - BT AN HIR
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i EEEEA/NBIFS0.8520.4 har FIRESEH
(C-D)-A~B HZiREMERHEE 20 K 25 HE -
C-D W5 20 k 24 BE - A& FEEIEIMH
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1996 £ 3 B 17 H#E 8 H 17 Hik - ¥ HH
1996 4£ 6 H 3 A#EE 9 A 3 Hik - BREHH
A~BibEg 3 A 18 BREEWEHL > C-D #iH 3
A 19 HEEZWH#EH L > REMRSE 4 BiRE—
Ko A~ B RO RN - EEAEE -T2 5
WEFHHE 5-10cm Z¥EH ;T C~ D MOREM
R > ERFERTHEEAR  WETEAITATE -
BEMIELAL - SRS B O E A E A
B BEBEEE 2 m BRI o DIRAGHEAEAERAT
30 cm BREREE/KEE o M7 EMEIE AR BR AR - 1B
& EE - BEE R ORP fH » EAMRE AR
AVKFEFRTT - DIRBARIREVEe » I BNAIE ORP
B FREEE 1 £ 2 cm EEZER A0
S AVKFER R BEAENERENERIL
el E B = A TAERE E AT -

(—) KEEZVTHH

7K~ pH K ORP fELL WTW Microprocess pH
meter pH96 HIE - B LIWTW Microprocessor
Conductivity Meter LF 196 I » VA ELL WTW
Oximeter OX196 EEZHHIE < & - & (ammonia-N)
LA Phenolhypochlorite 1=8I7E > BERREER-& (nitrite-N)
LL Wood-Armstrong-Richard % #] & - i B - &
(nitrate-N) PASESIESEERREEIE - BRZ 500
EEtE Shimadzu UV-1601 » EE-# (phosphate-P)
LA Molybdenum blue-Ascorbic acid JEHIE » ¥ ER1E
Bl Methylene blue EEIZE® > LAY 1%
BUE R L SPNEE - COD {HRLAE SRR HE (FiR
FAE =EE® -

(Z) BRI A

B KR Z ORP fH R DL kit WIW
Microprocess pH Meter IlE - [EYB ST T EAEREL 20
g VRSN 10 fEZREs/KIRE (200 rpm) 1 /NEF > BEL
BRI EE R - ATHH 2SS - A - TR
famL- S R BRI -REEOIRE - VTR ARRE - R
BIRILIE 100 g fzEh B2 E & (mg Bopg ) &
- BERTPIRE A RIERAE pH B R
EIRAE - BIRIBIIA S B ZREKEE 35 E 1 /N
HIEE - FCRERARRRE S - INEREE
VR (TR R L SR - MRS — R

AFERREE R B ARSI - BR Dk iRay sy

- M FERR A B R ERIRED » AR tRIREEE

fRLAE 100 g 2L AR ERE (mg) &
e COD ZHlERE 0.1 g EJRHIL 25 ml HUZKER
7K i EALRIAKERE M ITERE - IRERALE 1 g
WENEZD mg By COD R - kS8R
REFERERZEY T EGHIE - RIS EVRBEZ R B DRITRR

=
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(=) IFm B MR BER TP

REGRBRE KRS 25 g 1 250 mi #EF
AR MLVEBSESR 1 /N EATESIE 200
rpm/hr > RS BRI LB 1 ml > DUEERE
10 {FH =R 5 R NE—REEEHRER
0.1 mi» S PIFE{EYSEIEASIE B R (Marine agar 2216;
Difco) b BUMEE LEHSI%®HkK  BEA 28C Hik
BEEAEPIE =R ST ERE - ERRAR
B o EEEEHEIRE 25-250 {AEBEAEEEL L
SEMEERRE B - TR SRS %2 - L Biolog B
B E R Non-clinical System $ETEEfZ
EREENEY  SEFAEAMEEE  BET S
+—EBRERA K IERAREY > T ERSE
Bergey’s Manual of Systematic Bacteriology!""'? &
Textbook of Diagnostic Microbiology!"® » HEITRETE
EE -

2:# Shannon & Weaver /A3 YDI=-2Pilog,Pi> &t
XA EEEREREY - D=RREHRE
Pi=Ni/N » Ni=t & HAI S B RERI RS - NEA
BIRE R -

AR IEH S A B E 2 FEERSI10 B 5
BHTEME - I LVEE HS RIS 0 BT
TCBS agar (Difco) |« # RS BEFERIE 28CT
BEg 24 hr £ EMERKER T LA - JE2L B
Biolog Non-clinical System #& 7 Btk °

5 B8l Microsoft Excel 7.0 FR#EE"IEt
B fEToMTEA Origin 3.01 Rtz One way
ANOVA HkEE » @B /R AR SRS T -
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A K B M9 EsKEE 27.9C K 27.8°C i C
E D WS 31.9C (Table 1) A & B HipyZ-15EE
FESRIE 258 & 24.5% 0 C & D #EIS 13.7 &
13.4% A B~C ¥ D W#iy7Fg pH {E4SF18 8.7
8.5-7.9 K 85:A K B iz sk{EEIERIHAN pH
855 (8.6-9.8) » [REMRAIEAIKATIERL » NIRRT
BB EH#E - UOREHN TR S 8597 5 mg/l
DAL > HABESBIS 6.7 2 5.7~ 5.4 K 6.1 mg/l -
BS KRN E-TIRE A HERTKR L pH ERE
FEBEFLE-ER (NH-N) AREY. 8 A-B-C &
D WiFEBE L& -AAIFHEMESBIR 0.09-0.05-0.03
R 0.03 mg/l» Mk (A~B #igd C- D #h)
FHYFEBE L E-RIRE AR (P<0.05) - A~
B CK D IUHIAYREISEE-BATRE SRR 23.4 -
131.8~ 86.3 & 54.4 ng/l - THEE-ZHVFI5IRE S
HEK A-B-C K& D #5518 06-0.7-0.6 & 0.6
mg/l - COD FHESRIS 11.6-11.3-79 & 11.9
mg/l; A~ B il C- D Wiz ZEAREE (P>0.05)
FERRZE C MAEEIERT SRR & H 28 - BN
COD {BHIAZRHE EI&R RS hnvy O Hiig s _EFHE

Table 1.

k> B 8 mg/l MEANE] 14 mg/l -

OB ER - 2 B MEEE A-B-C & D
W REESFIE 98.3 « 147.7 ~ 115.6 K 47.2
ng/l » BRILEATHE (A~ B) EEW (C- D) ZRZK
THEEHZRAK - kg ORP fEMEIEME WU
MEIAK PR ERAAYIEAE -

(=) BEESHT

MOREW s EEN pH EE8 75 £F
(Table 2) - ERHEV R A ER-F  ERIHER-A - 1HER
“RHER-HITIIME - Br A K B WIHIASEE-AS
1.4 K 2.5mg/100 g (FZERIER) 4t » HERTEEH
TE 0.5 mg/100 g LAUT 5 i [El-— K F iy AL {E BRAx
Bhop > DIPABAAVEEEL S (P<0.05) - BIAHAR I
g2 K4y COD ELl C MES
5.6 mg/g(BZIRIEIR ) A-B & D #HI5FIF 3.0
2.9 K 2.9 mg/g : T HHY A {E R R g DL
2Ly COD EERE @ SN EMRER I EREE
MFER (P<0.05) -

Analytical data of cultural pond water of grass prawn

from Taitung (pond A and B) and I-Lan area (pond C and D).

Item Taitung area I-Lan area
(pond A anci B) (pond C and D)

Water temp. (C) 27.9%3.6 31.9+1.8°
Salinity (%o) 25.1£1.3% 13.5+2.4"
D.O. (mg/ 6.17%1.6° 5.75+0.79"
pH 8.610.6° 8.22£0.4"
ORP (mV) 86.94158.2° 90.38+33.5°
NH,*-N (mg/]) 0.38+0.6 0.2620.3"
NH,-N (mg/]) 0.07£0.14% 0.03£0.04"
NO,-N (ug/l) 77.6£174.4° 70.4£59.2°
NO,-N (mg/)) 0.67£0.3° 0.59+0.4"
PO,-P (ug/l) 123£124.7° 81.4x107°
H,S (mg/l) ND™ ND
C.O.D. (mg/1) 11.45+3.3° 9.91£3.5°

*: Mean = standard deviation, the letters in the row represent
significantly (a, b ; p<0.05 ) or insignificantly (aa or bb : p>0.05)

different.
ND: not detected.
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Table 2.

Analytical data of upper-layer sediments of grass prawn

pond from Taitung (pond A and B) and I-Lan area {pond C and D).

Item Taitung area I-Lan area
pH 7.5240.5° 7.5240.3"
ORP (mV) -327.2445.3° -175.1£109.9
NH,*-N (mg/100g) 1.190.4° 0.64+0.9
NH,-N (mg/100g) 0.02+0.03* 0.02+0.05
NO,-N (ug/100g) 21.54+19.4° 46.05+61.5"
NO,-N (mg/100g) 1.95£3.2° 0.3510.6°

PO,-P (ug/100g)
H,S (mg/100g)

C.O.D. (mg/g)

374.11£316.7°

5.5445.17

2.95+1.6°

202.33£193.8"
2.87+5.0°

4.27+2.9P

* : Abbreviation referring to the footnote of Table 1.

A~B-C K D 97ty ORP EHIS -334.4
-320.0 ~-170.4 F -179.8 mV+ A~ B yhzffiR C-
D Wiz =R TEE (P>0.05) {BEHH (A~
B) HiEEWW (C-D) <HHNERNTIEZE
(P<0.05) ; &tk C R D MifEEaZyJiAH ORP fEEL
A K B i - {BEIEE IR - HBEIRLARE -
LA L A -

B BERVFRABRELIERERS pH
EREE  BERAESENRLER A-B C K
D ez RN TRES IS 45466
3.6% 2.2mg/100 g Hfil A-B EkE A~ B =
th T R L EIEE SE B YRS E F
SEEE M ER (P>0.05) > C~ D ZHUIRFE - MRS
B b S AEERE 25 (P>0.05) » [A— iy (A
BT XD RMSEER S - RIVERE R
B(P<0.05)> (LI S8 FSRATHIFERY COD fE M ORP
E—3 - LI EASEEN - A B ZHIBEEFENL
HEEERUEE C~ D —ihE - (B4 ERALEE -

(=) [EEJEAFR 2L < B

A 2 ERREEE TS T AR B E R

BHEENT 7.2x 10°~3.2x 10° (cfu/g) > B HuFR
EHIEEAMA 2.8x 10°~2.8x 10°(cfu/g) 5 A~
B TibAVMEA B B MARR S (P>0.05-C
EREBHSIFRELEHHEHENT 1.2x 100~
1.9x 10° (cfu/g) f - D HEAYBLERINFY 1.2x 10°~
6.4x 10°(cfu/g) fE » ZHIER AU B BN IR
MR (P>0.05) A MAEERREHEREEERE
B2 EBeERmERESR A - B tRIHERENA - C
WHIRERA > D WRHRALR s MU ER
B HEHRFPVOABERELCH (Fig. 1)-

BRSO R BT MERNR O RE
o ESTRIE IFREEEMENEE - EEE
MR (P>0.05) - #ERDTEREEHH COD K
ORP f » B Ritbeh L Eh 02 IS YLV B B - (ERELE
B TUUE A R g R R s F A AR A R
B R RANG N (P>0.05) °

(1Y) JFse 2 B LA & TR
A O it 2 ES YRR TR O A7 40 2 8 M M B A

A KEHREREEL 260 PREVEEART » Br—FR (702203)
HREECI) 0 HSRESRITEEER - A WoRH
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RGN TERERARIR T - #EBEH R 5 - BFY)
UI'F : Acinetobacter ( J\#%) ~Alcaligenes (J\FE)
Curtobacterium ( &k ) -~ Kingella (1)

Lampropedia (758 ) S BB - M HUR
HEERMETIE (Table 3)-B #iBILL Alcaligenes(t=
#) - Curtobacterium (+=#£) - Acinetobacter ( 11
k) -~ Clavibacter ( H#k) K Kingella (Htk) &
B » i B7EASHREABER P ER R R
IE 15 1.66% (Table 3) - C idb 43 BEHKETE 4%

Total viable counts (cfu/g)

BAREERLL Alcaligenes (+—#k) - Kingella (4=
#R) - Curtobacterium (7N¥E) K Xanthomonas ( FL
R SUBHIRER S o o HAE & MEREARE R #3IR
ARG > 15 2.85% (Table 4) - D 4Bl ZREY
EHHEEARBEIRFLL Acinetobacter( J\f%) ~Kingella
(J\BE) ~ Pseudomonas ( \#k) - Alcaligenes (75
k) ~ Clavibacter ( 75#k) - Curtobacterium (#£)
K Xanthomonas ( 758k ) St BHIRESRE - HIR
HH#IRINE (Table 4) -

I

T I
March April

May

I ' 1 M ! v I b
June July August Sept.

Time elapsed (1996)

Fig. 1.

prawn ponds.

Monthly variation of average total viable counts from the upper-layer sediment of four grass
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Table 3.  Monthly distribution and rate of bacteria: isolation from the upper-layer
sediment of grass prawn pond A and B.

No. of bacteria isolated

Pond Genus of bacteria

March April May June July August ra}e( %)*
Acinetobacter 4 2 2 x* - - 13.33
Alcaligenes 1 3 1 1 - 2 13.33
A Curtobacterium - 2 2 2 - 1 11.66
Kingella 1 - - 1 3 2 11.66
Lamporpedia - 1 2 - 1 1 8.33
Vibrio - - - ) - - 0
Alcaligenes 2 2 1 - 1 1 11.66
Curtobacterium - 4 2 - 1 1 11.66
g Acinetobacter - - - 2 2 - 8.33
Clavibacter - 2 1 - 1 1 8.33
Kingella 1 - 2 - 1 2 8.33
Vibrio - - 1 - - - 1.66

*Total isolates=60; **No isolated.

Table 4.  Monthly distribution and rate of bacteria isolation from the upper-layer
sediment of grass prawn pond C and D.

No. of bacteria isolated

Pond  Genus of bacteria March April  May  June July August Sept. rate(%)*

Alcaligenes 1 1 S 2 4 3 3 15.71
Kingella - 1 2 1 1 - 2 10

C Curtobacterium - - 2 - - 3 1 8.57
Xanthomonas - 2 1 1 - 1 - 7.14
Vibrio - 1 - - - 1 - 2.85
Kingella - - - 2 4 - 2 11.42
Acinetobacter 2 - 1 1 1 - 3 11.42
Alcaligenes 1 2 2 - - - 1 6
Pseudomonas 3 - 3 1 - 1 - 11.42

P Clavibacter - 4 - - - - 2 8.57
Curtobacterium 1 1 - - 2 1 2 10
Xanthomonas 1 - 2 1 - 2 - 8.57
Vibrio - - - - - - - 0

*Total isolates=70; **No isolated.
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(71) [EEJEETEI RS

A WERFEENKZEZERERSEDHEEANR
(D1=2.93)  FHEREEAELH (DI=2.2); B RS
EHIRIEHOKEARIFI=H (DI1=2.91) REBIERIHLY
£ (DI1=2.66) - /\H (DI=2.76) » S{EMEAIHEH
ETEVEAM Y HE (DI=1.84) KM AN B
(DI=1.84) » CithJE e A 5 52 R 48 80a = fE L BR A I
A (DI=2.78) I{EAIHIRIELH (D1=1.32); D #f

30-
2.8 4
2.6
2.4 S
2.2 4
2.0 S

1.8

i

W EHRERTET N A (DI=2.68) » &K
BRI HIRAEIER A A (DI1=1.98; Fig. 2)- &
L EREHENT I EZR SR A 2,491 0.323 -
B: 241+ 0463+ C:2.28% 0.52 & D:2.23%
0.28 - B WERISBMEREWK S - BNEVHHERL
ks —HEERBEREE - B KEEREEH
FECREEEE  ZMEEKEERERERE 1.84 -
B 4Nt - EEFH g - BhrTtee - HHE
80 2 S EIT U E B DA 2K E -

—m— A pond

—e—B pond

Diversity index

2.8 4
2.6

2.4 4

2.0 4
1.8
1.6 4

1.4 S

1.2

T A T v
March April May

<>/3

' 1 I
June July August

—a—C pond

¥ M 1 v 1
March April May

1 1
June July

T

1 i 1
August September

Time elapsed (1996)

Fig. 2.

Temporal variation of diversity index of bacterial genera isolated from the

upper-layer sediment of four grass prawn ponds.
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E C Wik D s BRI e
TR RE TR B A MY, - (BRAITRER LI EW
RS E R - NRATE B RGN E LA
HAESNREILINE - MRERLESBA LIS
(70 D #a) -

ON) TR PR T T
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Table 5.

IR BEEBIARS - AHEEE C W
LAERSINERG TCBS Mg (Difco) SR EEE
B MR S B AR L RO P i I g I Y B AR AR
IR B A B IE B R IR A RO A R AR e —
FLLEFSINE - T IE 5 B8 e ny b i T g oo e 2K
BIINEEESL 1/4 (Table 5) < (B SLIMERITERA ST 2R
BRAHBENINEER  WHERILE V
alginolyticus ~ BI¥FIMINEE V. parahaemolyticus ~ #5
HEERINE V. harveyi ~ SBEINE V. vulnificus K V.
damsela % -

Results of bacteria isolated from hepatopancreas of diseased and healthy grass prawn of pond C.

Bacterial identification

No. of bacteria isolated

Diseased prawn Healthy prawn

Vibrio parahaemolyticus
V. alginolyticus

V. vulinificus

V. carchariae

V. harveyi

V. damsela

V. minicus

Alcaligenes latus
Acinetobacter radioresistsnes/ genospecies 12
Aeromonas DNA Il
Miscellaneous

Total bacterial isolates

4 0

2 3
1 1
2 0
1 0
0 1
1 0
2 2
1 0
0 1
6 2

1
20 20

[

“H @

A~B-~C K D MAIZFHKE - BN pH HE -
ITEE R A R E E R A« VU BRI R
BEE KT KRR T L a AT IREITE
EBAE REI R EE LI SRR AR
EIMEERSR AR T 2 IRERE AN - FIIHEk-
FHNBETMIRE(R - $HEIR R B - R
COD (i e X AH i B BB Bn3Q N A £y
B ¥91E 8 mg/l IGHNE) 14 mg/l > {BAELE—FEEILL—

AR EEE - BEETIE - ATRR MR 2 JESiR R PmAE A IR L
i%%ﬁ{&(ﬂ) °

BiR-BHEPY IRk i S BMEEAR - Fh g
HE i h R R E Y AL R AT ERERAY B3R - HR
FEREERE R KR Ve R BEE T 2 B
BLSY s R BT R (A - B) B
B (C- D) ZMZKFRERZRTAR - R
ORP 15 2 IEfE » TUC SRR Ay - R
IKNE SRR A DA FE K St iR A o )
B RA -

MO EIRE pH (BN EREEE R - JEELE M




L RS M i B B R R I RO BR (R 9

Z B ATIS RO BAERLY - DU O YR Y
AEME-R o TIER-A 0 [EER- B - BHEE T
BEERFERL s it (A~ B) ZJEVERY ORP {EHA
BERthEM ( C- D) FHE o i B rERIREE
-300 mV 2 - ARSGHTHEIR - EEE LB IERI R
T gt B E T ORP (EEEFE - SN NE
B RERS KESREEILEMRSEE -
DEETE I AR R - S H PR a B EE R
% HERKER ORP EHEJEHEE  HEWEERE
-460 MV 7 BN EFEHHae LT E - K2Ry ORP
H—REEELEE  FERFERENSERE
Je#y ORP {EEEYINIREGR - TRAREH > BE
ORP {E{ERYIEME - NMERMER > MEEEEE - 8%
ERERRIT » AKKIRIEH) ORP EXI7E +0.4 &
+0.7 V [ - RIERSEARDL T - IRERy ORP fEH]
KE -0.3 VP9, HEHEARATENRIER ORP {EABRF
& - ERRAEMREFRBRENRE e ttiREE S
F o HERBKDB SRR - BRIEKFE
(Interface) 1B/ & #54RFARRE - 1HY & RS S ik
E/\J{%%GG) °

A~B-C K D Wiz ERF i iSBIFEREL
A~ B WS > EEHAERRERS > REER
Kk C K D e EREE (RA) FizERS
PR SRS - BURIERIRb S RN E -
A~ B Tz EEERTIRLEEESER Y
B2 R =R (P>0.05)» C~ D ZHigRHE -
fIBEEFIHLE » Sz BRI E S 2 BtG L
T =T EREEREEER ELERRNEY - 5
HTHERREEREREZH - & ORP HEE
0~-190 mV HF » B it EEEMRAE  AKFTH
BEBR ORP HIFFIK » FRIEREBEEFAR
g8 > RILERS A SHEERS  HEBEEA
KBS IR IR EAIBER R - B R EEEE
Bk PR R BT R 2 MR L S i S s

AR FEGFIR - KBRS EREAREE
s HRZ (BEELN T - AWl 1,200 kg/0.1
ha » Bitl : 900 kg/0.1 ha » C Wk : 45 kg/0.1 ha» D
o 282 kg/0.1 ha) » FRAETEE B DR B IYAE
Pl E SE R R EER -

B N 15 R LB TR T Bt Y R A it ozt JE A R Al S A
[ - {BE2 M EITFREEHHEESE - WEEHE A
2 Jit - WEXRBERSHNERRTEREETE
HORUHTES Bt EERUAT R B - VeIE R R =

7R - #RSTEEREFHY COD K ORP
B > fFEFRE Rt RE S YL E B E  BE
o VO {E o R R B R R B i S A
Yo MBI EZRLTEE -

4 BRI B IENR TR T RIERENEER
(10* cfu/g) LLYEEFRER (10° cfu/g) » HH{HLIR
I B ESEY - MAEE P RORENHIER
Fenneropenaeus indicus’ #H1 2 KR RIGFT S B4
BEEAE 1.82x10°~4.72x10° (cfu/g) » RN BE B
B2 - KL - MR EELUIBE A A R BIN 2 B(F
BREAEHFER - BLREZE R IR R
HIRRRETZE -

B KR E] DA B R AR E R B (BR bt
MRS, 835 Flavobacterium~ Moraxella~ Neisseria
%) H{SHEEE 70% LIE o BRI
SEET  ARAIBHEREENVIIFREEAET
DIAHNE R B BERGES - B Wk C g R
ERINE - HERRBAIRIER - NI - IS ER
By A FEE S - FEE R R A REIEC R IR
o KRR EELEEEINERESE - A
KRB EEEAERY PRI E R R
» BRSO MRREREEERIHT KRR
ﬁ@g) °

T R AR R BRI EIEIR . — - BIRRT
chfEAE RS B MAERE IS - R/KEZ IS - K
BRE K2 BESMEEIR  KERRRF -
BIAEBES ARI7KIR - BHEANGY 1.0 B TS
Guskig - BLAERIE 1.0~3.0 » FEMSEKIE - th{ER]
KA 3.0 5 SEILE RS MR & BIE 2 eI
CIRYTEE BRI 1.0 BAKEE - BBED
Yoz KBRS o B S AR PR BB TE A R -
AR REEEHERE R RESH 2.0 Bk
i BIERUEEN LEIEAECY 2R Ll AR
SR O A VRSB R BT 3 » S BRAERTIEL
BT 2.23-2.49 2/ FIRESRENEN > HE
ERIGHI BRI AR B A E SRR R IR

7K EYED ~ TEYE IR RIS R BRI T Rl I
EFBFRROME > ASEFIEREEEN SR
Skeletonema costatum [ > FIWYBERE R AT B B fE
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The Relationship Between Rearing Condition and Bacterial Disease Infection
of Grass Prawn Penaeus monodon in Taiwan

Abstract

The physico-chemical characteristics of water quality, upper-layer sediment, and bacterial aspects of four
grass prawn (Penaeus monodon) ponds, which are located in the Taitung area of eastern Taiwan (A and B
ponds) and the I-Lan area of north-east Taiwan (C and D ponds), were studied. The water temperature (C),
dissolved oxygen (DO), pH value, salinity and concentration of chemical oxygen demand (COD), un-ionic
ammonia (NH;-N), nitrite (NO,-N), nitrate (NO,-N), hydrogen sulfide (H,S) and redox potential (ORP) were
selected for analysis. Water temperature ranged from 27.9 to 31.9 ‘C and pH value from 7.9 to 8.7. Salinity
was from 13.4 to 25.8%. and DO was over 5 mg/l. The nitrogen wastes in the culture water were NH;-N (0.03
to 0.09 mg/l), NO,-N (23.4 to 131.8 ug/l) and NO;-N (0.6-0.7 mg/l). In general, the normal growth of cultured
shrimp might not be influenced by culture water, in accordance with published reports of previous studies.

The physico-chemical properties of upper-layer sediment were determined by pH value, the concentration of
soluble nitrogen substance (ammonia-N, nitrite-N, nitrate-N), orthophosphate-P and ORP value. The average
pH value was 7.5, which is suitable for raising shrimp, and the concentrations of soluble ammonia-N, nitrite-N,
nitrate-N, orthophosphate-P were at low safe levels. The ORP values in A and B ponds were -334 mV and -320
mV respectively, compared to =170 mV and -180 mV in C and D ponds. The ORP values were significantly
different (P<0.05) between the two areas. The H,S level in upper-layer sediment was higher than in the water,
but there was no significant difference among the four investigated ponds (P>0.05). The higher shrimp yield
was obtained in A and B ponds (1,200 kg and 900 kg/0.1 ha), although their upper-layer sediment was more
seriously contaminated as indicated by the lower ORP value.

Average total viable bacterial counts of upper-layer sediment ranged from 7.2x10° to 3.2x10° cfu/g in A
pond, and 2.8x10° to 2.8x10° cfu/g in B pond. The amount of 1.2x10%to 1.9x10° cfu/g and 1.2x10° to 6.4x10°
cfu/g revealed in C pond and D pond, respectively. The bacterial counts in the sediment between two ponds of
each area were neither significantly different (P>0.05) nor among the four ponds in the two areas. Some
predominantly aerobic heterotrophic bacterial genera, including Acinetobacter, Alcaligenes, Curtobacterium,
Kingella, and Pseudomonas, were isolated and identified from the upper-layer sediment in the four ponds. Very
low rate of vibrio was found in A (0%) and B ponds (1.66%) or in C (2.85%) and D ponds (0%), as detected
from 60 samples and from 70 samples, respectively. The diversity index (DI) ranged from 2.2 to 2.93 and 1.84
to 2.91 in A and B ponds, and from 1.32 to 2.78 and 1.98 to 2.68 in C and D ponds. A major finding was that
the higher production could be obtained from high DI level ponds (A, B) compared with less affected ponds (C,
D).
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Red disease had broken out in the lower level production ponds (C: 45 kg and D: 282 kg/0.1 ha.) causing
mass mortality to the cultivated shrimp. Bacterial, pathogens were isolated and identified from the
hepatopancreas of reddish shrimp, including a large quantity of vibriosis pathogens (over 50%), of which Vibrio
alginolyticus, V. damsela, V. harveyi, V. parahaemolyticus and V. vulnificus formed the dominant species. in
the normal shrimp, the quantity of vibrio species was only 25%.

Consequently, water and upper-layer sediment quality was not a sufficient proof to estimate the survival
conditions of pond shrimp in association with the vibrio species. This species rarely existed in upper-layer
sediment but it could be isolated from the moribund shrimp during the culture period. On the other hand, those
pathogens may have originated either from the broodstock possibly acting as vectors or from some unqualified

hatcheries.
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