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i E.AE ER pH.COD.NH, — N X338 F, i FIEE ( Vibro harveyi)ge% B A5 3F( Penaeus
japonicus )IF¥F, KRR 3 A, BRA, RIZ A pH F COD & £ 4n il 64 £ Ko B Rt IRiFIre) & 3
AR AR HEEERN. KB 30C, B4 32.8,pH 7.64 # COD 10.2 mg/L M, A kK A X
AR F AN ST 11.245,6.5 4, 6.2 5 7.9 4&; B AT IFITI0 4G 56 2 Rk ot R am 59 3
T 60%,45%,43% W 50%, NH, - N £ ke iA RAEARHE A FERFE1.2-1.6 mg/L

B, $ed de B A HIPFIER KRR R R R PR TR,

XA FHET; A amil A K BRI IR BT R

AR E MR, #F RIS R LR,
M B R 5 R AT SR RCRRRIR R 2 8 2 g
B [RIE( Vibro harveyi )11, BICH BB AR EREh
#HE, MEPURAREN B RY EGETENM, HER
FHERBAEATEERRTOE R L BB %
FLENE, R & RN, W R R SRS
WAMECHATHDEAE B R RKTEIH
Wzh, MNP RIS, HHARBRFE 23 d, HE
BRI RS (4 d T ) S HITENEIE, WIFRLR
EXNIFRE &P (ERE G IR sk
£, ERRA, SRR SRR, BOLER, TE1.24
A, SLAE B 80 % LA L MIST IR S AR RE SRR FE T

3% B % %4 §F ( Penaeus japonicus ) B B #K
PR B PR T AR AL 55 R R A A A R B O A
SFRURBRTET B 1 X R A FTIRIT, FAEM SR
FRBMATES, AT T 5 B WS K BT A B3 R,
BASR 38 R AR F W R AR B AL IR, R TR K

IR E M 2000 - 02 - 28

WA AW SRl SR E (92703)

{ERATT BIR(1953 - ). B, WETHEW, KRR MREA
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T, ARBR R 4 S B AR KR BB FR 5K, Bl 36 %) 4R 4k
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1 MRSHE

1.1 ##

1.1.1 BRE HREXRER.FARS L BEK
10 g, B8 20 g, BE¥K 1 000 ml, pH 7.0, 15Pa B
KR H 30 min,

1.1.2 EANHE BERUREHRTEEKE
B RARE LR, AR, BERERNTERRE
EREHTLE, £28C FiER 24 h. REAXHE
3% NaCl S T S AR,

1.1.3 B AR  HEMNFFRGETFSEREK
0.49 cm, FHAE 0.001 7 g, BLH MERWATFH
HHREITREETHN TS, BT KESERE
B 6 h, R, PLe IR AT RS RER
i T

1.2 BBA*E

1.2.1 H¥AE EELSEPEXRERHEK
i SR A R, SR AR B T, BRAE
721 RARIEHE T 550 nm FE WS HEEE
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[T 8N
1.2.2 HERATFARE KEAHSRERETE,
hE A SR T E  pH A pH - S2 BB I
E;RBEAREERNZE; COD ARt RERT &
W5 s NH, - N ARRE AL, EREREARNE.
A Wy -1 BEROURE; I Askea b
¥ ;pH FABBE S, NH, - N FHRAE (a8 A
F;BHURAR TS B IFh RS TURY, Bl B Bl
BER—ERER ARRKE D, RS0 ELHKE
t COD,
1.2.3 BB HBRARNY6 0L HERNE, m
AZREESHARMER RS EHETREX
40L, ABI1M2FDARS, SR, {574
EEN U EE R T, FRASRMNIFA | B AR
ERAERGQS), BEHEESERHEF. BRR
HIAR R, B4 2 BEMAFINE 50 BIETFAT
Bk, AREERBMALERMAR B EERR
FHEBERKERPERBEHMGERE, WRASM
EAHEERNY, —EH N THMERNIRRE T8
HEH, RBRFN 3 d SERR, 8XNE1 KT
BEF, WEFIFE KAFETFA. BT, #

WP R E N B FIFORER, FRAERER
RAEWBE R ENFIRNFETER,

2 BREGH

2.1 KEBHAEXHAEMEKEFATGERETERN
¥E

KRBT 24~ 30C BITEEA, KEPREICHEE
S B HO H AR UR IR R T R KR B A
WA 1), YKiE 240, BXAEEES,
IR R IFE T Rt A, XA e R U T

- T% ;K 26 ~28°C W, B GHH B I A K E N AFAF

MR FET AR LI KE 30T i, RICHE B
AREEAFIORRAATRER, EXAEPE
Rk 2,57 ¥ 10% ml !, EEBIEREF(2. 10 X 10° ml ') 38
T 112 £5, B EFIFR TR B m T
60% ; Kk 32°C B, & 40 B ) 4 2 o B AT SR 88
Bt RN R TR, MRS, BEEENE
KBERENEN 28~ 30T, Mo, BHMEH
FXIFFIHMBRRETRRR. KE=232C ®H
8T H, HAMENE K FEENTIFABRATR
fEREZ TRE,

TO 1 6.4

luminous bacteria numbers

90 - h H Shd
Gt i P ) 1y =)
i 80 t:.h EE - 60 6.2 £
R —h.4g§ = st {80 T
—_ . @ O
=8 R L 5E a0 1sn &
S K50 bo = 3§ = = 5
E ) , 5 = 1 ]
L L0 < ARy B = oW 1586 &
= 2 2 # g bl
Wog 0 1885 8 BEoom {184 =
al 8= [ X
e} 20 154%£ i &
, |2 ol 0 - 152 #®
= lr 5.2 * #®
* 0 . A 8 ! 5.0
24 26 28 h14) a2 224 248 8.7 W5 R
BE/T Temperature P Sulinity
AR &M (Condibons) Wiy &4 (Conditons) |
§298-302 pH759-8.10,DO 5 125:0509433mg;‘1-[: Tw24.5-250T, pH7.96~8 12, DO §.32-6 02 mg/L.,
N -N 00D mg
€OD 1 65~5 01myL. NH-N OO COD 1.89~3.89 my/l., NH:-N 0.002-0.038 mg/L
—— Ak Post-larvae —— A Gwirol —O— BB HE Logar [the of loninous haclorin numbers

M1 KEBRESENZAENECE BRI TRILN
Fig.1 Effects of temperature and salinity on growth of luminous bacteria and mortaility of infected post-larvae of P . feponicus

2.2 HRENERAFHEEEFIRERIETEN
®ng

HEAE22.4~32.8 WERA, KiEP R LAE
By B H A H A SRR A R e T R E 1
BMTIARE, EFENLBEANE 1), ShE

22.4~24.8 B, 2 Y40 B A9 A 1 38 BE FAT 10 R 3
FET-BRIGME, SR8 28. 7~ 305 B, B M A
K PR RS SE T R R BR, $0F 30.5 A
R R AR (2. 10 X 10° ml DM T
2.0 £, RS T TR LT AT 20% £
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PR RS TR E T R ICH MY A K B B A X AT AT R FE TR

43

B 32.8 B, B YCAN 0 4 AT EF R R e T
2AE R, REAWEBRERRERE X 2.08
X 10% ml™?!, LEIREHEIN T 6.5 %, 1 {7 FE
TR PREWINT 45% . BILESE, RLGEA
Ak 32,8 A KEERR, HEMIMFEF IR L
TEIRE.
2.3 CODMEXHARMEKB BRI RN
t AU

ME 2 P, AR EXARM AR ERX D
AR AR AT B M B FE T BB COD RN 7
00D 2.2~6.2 mg/L B, EAAMANERBE LR

%, HFAFR R T RIFEE; COD 6.2 mg/L IHY
B S BR AT IR (1. 95 X 10° ml ™) (UM T
1.9 £, R FFUFFET-F Lk o BRAA AR (L 16% 5
¥ COD 8.4~10.2 mg/L B, B A K EFR
{FIFE B FE T SRR EFE;COD 10.2 mg/L BB
RICMEH R L 2.19x10° ml ™', AV E 18I
T7. 9% R4 ELTHAMIN T
50%, B3iEFEE, 7EH LR+ B oKk S (COD=8
mg/L), RICMBE R TR, {TIF M RPFE T RIFE
o

80 1 B6 oy 764 w
70 ¢ 1{ 6.4 = . i E§
2fe '“mée ?%:2 :5 gg
[ = - 7 .
225 {eomEL £5 k-
n D3t 40 5.8 5
PR seEE s &g = 4
w2 ., mg® #3200 56 ® 8
e 07 13658 HE E 2
Erzu—k__.____‘,’-‘/‘—s.qadé,s 2 54 B2
E g 152 2 =10 152 =5
0 5.0 0 5.0 ®
22 87 B 8.4 104 6.2 04 0.8 .2 L6
COD/ e+ RHb/ (g L")
8 &M (Condmons) — 8 (P4 Pest-larvae ;
Tw 24.5-250°C, 8298-302,pH 7 95-8 14, —h— 7 LLL ﬁfﬁf 2;%”2';35; 30,2, pH 7 90-8 09
¥ B . —o—% : 5~ - ~30.2, :
DO 4 98-3.25 my/L. NH\N 0.001-0 045 m/L lagerrs thm ot ﬁrfrffi:ffrin numhery DO 4.89~5 25 my/L, COD 2 15~-3.65 my/L
B 2 COD M NH, - N X & 248 1 4 € B F IR S FE T R no M
Fig.2 Effects of COD and NH; — N on growth of luminous bacterfa and mortality of infected post-larvae of P. japomicus
;.6 T0 - 1 6.4 IE; b 2.4 NH3 -N ﬂﬁ*ﬁﬁﬁﬁgﬁﬁ&ﬁ“ﬂ%ﬁt
RN 162 ‘Eé HEN
Ty oo &2 K T 2 S S B 2 VT AR AR S 1
L A b
o P gl HRERRERENENT RS, G EL
- [ L N o -
®E L ., B cop@MBE(H2), YERAMEEEQ 2~
—— k., ™ g
B ol I5: B2 0.8 me/L RS, BICA BN A K EBRTAFR BT
[ N,
g A 50 me TRBEM ZREEBCE LA (1. 95 x 10°
e TH A0 Rz A ml™ ) SN T 1.1~ 1.3 4%, B FAFFET S 1
ol

A& (Conditions)
Tw 24.5-25.0C. 5 29 3-30 2, DO 5.01~5.78 my/L..
COD 2.10~3 57 mg/L.NH:-N 0.001-0.037 mp/L.

—dk— M Control  ——@=—{FAF Post-larvas
—r 3 W B LogaTithn of Tuminous bacterin numbers

M3 PHUENXEAMHEKEFTRNFETEHER
Fig.3 Effects of pH on growth of luminous bacteria and mor-
tality of infected post-larvae of P. japonicus

MRAIRIEM 8% ~15% ; UEEREWE 1.2~
1.6 mg/L B, ABHEAEKENE LA HEMH
RUEH 1.6 mg/L B3k 6.61 % 10° ml 1, Lb#iEET
Wm T 2.4 4%, RIEB AP R BA MM T
35% ., HULRY], AAERRENERATEAEREE
KAERERAFAHE, BEERREE>1 mg/L
I ENREER B R e A W R IR A R R ISR TR,
2.5 pH MEXEAHRNEKBEFERDFETRNE
[}
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WHE 3 PR, pH 7 7. 64~ 8. 41 BB A, Ak
th R ICANE Y A 46 B X A 2w SR ah s 4L 56 0 KRR
pH BREETTIEM, 2 pH 8.41~8.03 B, BH40E
B4 R BRI S, (TR R FE R Y
pH 7.81~7.64 B, &G40 W 69 4 1 F0 7 4R i R 3
FET-FAAE EFH;pH 7. 64 B R EAH R X
1.51X10% ml ™", EADERB(2.10X 10° ml~ )M T
6.2 %, RIRMFAFFE - R IL X MAMNMT 43%.
B, ZCMBE A B RE (pH<T7.60) F
FB, B AR BRI RO,

2.6 HPMRIF

TEXTERS AR B LR R B A i, WPk
KEGH I HHNER AT T AKREN, S2R
1, 7E/KiR, &5 .COD M NH, - N BB/ M K& pH
B (—& T:.28~31T, $:31~34, COD:6. 15~
9.25 mg/L, NH; — N:0.13~0.884 mg/L, pH:7.70
~8.00) & KR I, B AR KA 8 &3
MILEBOSH R, El 15 TP FoR I F
B A ARSR R R T I DA R o R B K R W,
FREABER T,

1 EREMRITREE WAL E a0k R

Table 1 The mornitoring results of water quality in prawn seedling — culture ponds and sea area

during eloidamic period of luminous bacteria disease

e 7K Pond water B7K Sea water
Irem ZMH Diseosed pond  IERM Normal pond  # B K Frequently-discased area E B R Seldom-diseased area
T/C 2731 27-~31 2729 27-29
S 28133 25--32 2833 2532
pH T.70~8.01 3.00~8.30 7.78—-8.10 3.01-8.22
COD/(mg-L™ 1) 6.15~9.25 3.29—-6.75 4.12-7.00 D.80--0.96
NH; = N/{mg-L™") ¢.13-0.884 0.34—~0.40 0.287—0.680 0-—-0.062
M EH/ (10" ml ") - _ - N
Total becteria density 9. 1-40-0 0.02~7.2 0.15~4.00 0.016~0.39
WEB/ (100 ml ™)

2.6~6.6 0.037--0.14

V. harveyi density

0.10~0.20 0.000 8~0.001 0

3 g

(1) BT A YRR A W EE R, ek
RESTBREERBEDHHHERN, Hit, &
BEEMBRE. REEER BEREYERENR
BHETHAEKEEILERMBE BETE
R, FEXSAFH BB, FAFAO KRB R, FFUF
YL B, £ KRN R, R RN IR
I 5 L HE A B2 905 Y BB 7 T R, A7 AR 0 25 5K 9 Y
TR, HH AN AFEE ZFIREHE, KB
SREE MR KE. ERE X 30.0 ML EME
FoKEEH, FIRBRT R Bk, i ERE
28.0 724, BEEAIUF A TAAIREE, TEARTH
A8 H R CH B A R INR B,

BT RN ERZEKPHEROH
HUER AR BE AR, AR 3 B Ak PR R g iy
s BEMDEYRES AT RES, AR
EHmAE KRB T EEHER. EEEAPH COD
>8 mg/L BY, ZOLA B I K E AR, ARk
HEPEHBES. FePkEPRaEs BN

Br. EEMZtARMERKESIFAAE, HR
VR FE B S L 4D B 0 R A7 5 3o 0 I bk % A7 AR TR
Lo By 88 R E B K, xR Py —
EEMmE AN, BE LA R EE
TR, EEX AR G, M ER AR R R R
B, ik, ZEXTEFE W, BEBFNRB L R
MOEAEE, HHBNT LA CEL Y RREL
MHEFEAK RRBSFT KPP HAIERNEEY
FTH; QFHERSER R R, BV ERbRE
ShEsHFHENREE, B RH0EN P ARE
3%,

GIMTEEGH, HEXFLAEK K, RER
HUFHEM Y EBER, FEMEVERES BRI
KK pH BEZ TRE. &1 F B eI IRR B AR
B, BRI THREYETT, R RES KT
RERHE, BRI ZEWRE K", Mok Hot
TEEHYERRALSBEKOEE &, HEF
WFEHAK R pH MR, FRTHERAH D pH &
EEF7.60 LT, B BRERCHAREREE
R _EF, 7E 58 6 P AR B T I B R OE R TSR
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Effects of environmental factors on growth of luminous bacteria
( Vibro harveyi ) and mortality of infected
post-larvae of Penaeus japonicus

ZHONG Shuo-liang, CHEN Yue-zhong, ZHOU Chen

(Fisheries Research Institute of Fujian Provinee, Xiamen 361012, China)

Abstract; Water temperature, salinity, pH, COD, NH; — N were regarded as the environmental factors and the
bacterium Vibro harveyi was used to infect Penaeus japonicus for 3 d. The results show that water tempera-
ture, salinity, pH and organic matters have ohvious enhancement effect on the growth of V. harveyt and lead to
higher mortality of P. japonicus with any one of the factor levels going up. When water temperature 30T,
salinity 32.8, pH 7.64 and COD 10.2 mg/L, the bacteria densities of V. harveyi at the end of the experiment
is higher by 11.2, 6.5, 6.2 and 7.9 times, respectively, than those at the beginning and the mortalities of P.
japonicus in the corresponding groups are increased by 60%, 45%, 43% and 50%, respectively. NH; ~ N has
no obvious effect on growth of V. harveyi, but when its concentration is berween 1.2 and 1.6 mg/L., the mor-
tality and V. harveyi-infected rate of P. japonicus can be heightened.

Key words: environmental factor; Vibro harveyi; growth; Penaeus japonicus; post-larva; mortality
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