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Fig.1 Distribution map of culturing

cooperative ponds
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Tab.1 Feed feeding situation

JUGATE X R 58 R AL T4 B TR 3T PR UE(E
Litopenaeus vannamet growing days/d Feed name Guaranteed value of feed composition analysis/%
0.5 - HUIRIT =4 1L 8 £ =48 LI <16.0, P4 <3.0
‘ TR =2. 0, 7K 53 <6
HUIRI =4, HLEE FL ST =41, HURSr <16. 0, H4F4E<5.0
6~25 TR O#IC 45 WEMR=2.2, M#=1.0,551.0~4.0, K45 <11,
%1{:’51*]0.5 ~3.0, FHAKR=1.0
N =4 MR =41 MK <16.0, 84748 <5.0
26 ~35 WHE 1#EC A R HER=2.2, M#i=1.0,951.0 ~4.0, /K4 <I11,
AL 0.5 ~3.0, FHAER=1.0
RN =4 B R =41 K <16.0, #4746 <5.0
=36 Wk 1#EC & AR MR =2.2, M=1.0,451.0~4.0,/K5r <11,
At Vﬂo 5~3.0, FAKLR=1.0
1.2 KESmEERNTE K £ 3 RT-PCR J5 % ( GBT 28630. 2—
IR ], 2% (ORI i AR i) (GB - 2012) 4 I F (5 BE 25 5 ik 2% | ffi A6 B 1 A i

3838—2002) , % 5 Kl 1 Y& 50 5 1Y 7K Ui
B4 (DO, HJ 506—2009) .pH( GB 6920—=86) |
BA (TN, HJ 636—2012) . & #% (TP, GB 11893—
1989) b4 & (COD, HJ/T 132—2003 ) J i}
42 a(Chl. a) " 2
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Fig.2 Basic information of the Lifopenaeus vannamei ponds

1.3 HESH

HIHT Excel FI SIMCA S5 581173 r ¥4 #E17
Bt o M, A 3 828 2 A % ( principal
component analysis, PCA) "™ H1 1F 32 i ft /N — 3¢
73 # (orthogonal projections to latent structures
discrimination analysis, OPLS-DA )"/ fii ik t 52 36
2H ] 22 57 DT mk de R A /K B Y -, OF R AT 22 5 B
PESE AT

2 4

2.1 REFEKFEFRNEHTE

T 0 A S A BE N LR T . AR
LU AR I, o3 A 2 i o 2 AU R4, 45
ZHL 14 BT AELART BT TR AN [, 268 ] — s [ B A 3 .
A AT PRI 8 R IR AT 51 K2 67 K [H]
(1 4 IR AT AL (3 2) .

K2 3AMBEAREFHRITER

Tab.2 Statistical results of water quality factors in three groups of ponds

4 YOK TP ¥ Wa I #4) fH RIRHRIG 2 H A5 KT F-{E (5 67 K)
) Average of water quality indicators Water quality values at the day
KA (n=4) disease outbroke( day 67)
Water quality factors
I vz fahREe Rt A fraE st
Diseased group Virus carrying group Healthy group  Diseased group Virus carrying group Healthy group
4 DO/ (mg/L) 8.9+2.9 6.5+0.9 6.6+1.0 13.3 6.9 7.6
{1k 2F A= COD/ (mg/L) 6.2+3.4 5.3+£5.3 5.8+3.2 11.5 13.0 10.3
M4 a Chl. a/(mg/L) 0.06 £0.03 0.35+0.74 0.17 £0.03 0.08 0.06 0.20
BEAE TN/ (mg/L) 0.443 £0.101  0.794 £0.360 0.993 £0.241 0.325 0.680 0.940
Ji g TP/ (mg/L) 3.24 £0.43 5.84 £1.24 5.78 £1.2 3.60 7.44 7.33
pH 8.7+0.4 8.4+0.2 8.4 +0.1 9.1 8.2 8.5
KR/ C 24.6 £3.3 30.0+£2.6 30.1+2.3 23.1 29.0 30.6

2.2 KREFEMITE R KEMES T
FIS 53 T 0 AR AT RE ORFE IR A B A
SRURTEET , 381 B 4 ab BE 1 7 5K LA a7 A £ 4
br, K& MEAR A Z M 25 50 XT3 ALK i
B A 32 843 53 A (principal  components
analysis, PCA) , & 3 /R . KRl 5H Al [0,
DA R 405 e 40 2 1) 34 g W A IX 43, {H T i

21 R B 2 8] D0 DG 32 W1 DX oo e WS O e
b, HK BT I 7 2 BB B e, T R EOR R
T, RIS 0 B , A 5 it T 4 =2 18] 1 TG 1]
WS TR W, AT AL AR AL A I
— 2 I & MR IS e 2
11 IE A e/ > — 3551 534 o
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{@ R4 Healthy group ® KK Diseased group
o R4 Virus carrying group © R EE Virus carrying & healthy group
® K4l Diseased group PN. M3 (OPLS-DA)

Scaled proportionally to R2X

PN. 1 (PCA-X) Colored according to calsses in M3

Colored according to classes in M1
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-3
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5 4 -3 -2 -1 0 1 2 3 4 p
0.414 R2X [2] =0.197 Ellipse:Hotelling’s T2(95%) 5 4 -3 2 -1 0 1 2 3 4
1.00028%t [1]
B3 3AMERNKREFERS D R2X0 [1] =0. 206 Ellipse:Hotelling’s T2(95%)

Fig.3 PCA of water quality factors X 6 e »
8 auatty H4 RRAS R & @R AR

[EF OPLS-DA %1t
Fig.4 OPLS-DA chart of water quality

in three groups of ponds

2.3 RFAS“HR & ERAHB LR factors in diseased group and
FIH IE 28 -0 $5 /> = 3¢ 3 F1 531 43 #r ( OPLS- “virus carrying & healthy” group

DA) ATt — 20 br, R4 5 i & fdRR™ A

KRB TESE I FiE— R AR 5 R B R PN. M3 (OPLS-DA) :Validate Model

AL TR S (F14) . BB Lntercapes R0, 0 0,397 G220, 0.827) 22

S T LS A 4R T 4 Y T A 3K 0s

A REAS OB Bt AT I N

IR S o Q2 fE A /R TY Y SRR AE L % Y

AR % (H R 3R 8 AL %) T e ) R 5 ;32

R2 (H 3R AR Ry 2508, 0 e Ed e T -3.0

257 OPLS-DA | BURIA )5, X (AR A ]

RIS B J B3R R BR B 4 R R2 A e

Q2 {H 4y %~ 0. 250 il — 0. 827, Ui BH 2 7. 1) Similarity to the original model

OPLS-DA H I BEAA B4, AT B R BN RE ) . BS5 XRBAS5“HR & @R EKR
ARG FEAE (VIP) 2] T A i vk EFHE R E

A& 6 Bl %, VIP > 1 (1 B 3% 5 B S M5 hr, Fig.5 Water quality factor replacement

VIP <125 BB T B AL S AR, AR test chart of diseased group and

ISR I PR T 50605 22 1 e WA Z A virus carrying & healthy™ group

BTG . HEICIBEPE L BEAR R O ML > KR >
SN > AR AR
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PN. M3 (OPLS-DA)

VIP [1+3+0]

TN T TP DO pH
Var ID (Primary)

B6 %RmAS“HR & ER"HKR
AFHEZEFHRITE

Fig.6 Main factor statistics of water

Chl.a COD

quality factors in the diseased group

and “virus carrying & healthy” group

3 e

3.1 BREERRNAE
SAEAEAA MR A R A ST
PSR LAVLE S, RAEE E AR
il (O A S S OSSR e B
( Macrobrachium rosenbergii ) T IR #4AR HL A B 1k
s 4R K B % R R 26 4 AR ( Penaeus
vannamer) fii SE PG (1 1t 5 v 0 A R R AL B3
i Ji 5 , U1 RE B B B IR A FR L L, < PRI R
RISt 1l 5 52 e 251 S B Jek PR A 4 0
75 2R A A A 1% 7 T ARG AR K rb i) 220 BRI i
TR, $E T+ V7 Ui 2 Wy R S 1 %% B, B AR LA
BEXTMAPELE A AEABET i R B S R AR
RIEH i BE 19 X5 W ( Penaeus monodon ) 11 1R 9 7
YL T T, & A TR AT R
B, P2 B AR ; o e [ 45
RIAEK A58 AR = A AR A R 58 B R R
BT HFAA PAVER AR B 1 R 2 5 A 3 7 B o 3
D B R R R L 2.5 my/L LR
WA RRER AL T 2. 0 mg/ L Hg2x 30 IF 9 55
PUARTEERS MR AR A4 S 1 R 5 ol T P, AR W )
Bge 3, G HE X @I S B Y B 8t LIU
212 TR SR K A ) S AR T 5. 24
mg/ L J5 SR v I 9T 1) FL A T X IR AR T
B R o ASBIFSE I A 2 S A, EEAR R Rk ]
EH AL S A/ & &, {H OPLS-DA Z5 3t g
AN FEJLAS K B AR A e, AR 0 2 R T 1Y

TR R, KA SBXAFITE S A S 7 iF
W 7 19 ML AV X 08 1 &0 1 0 A 7 o i —
A HRFSR
3.2 KESERWEE

GUNALAN 45 53 3o % 220 s BF A0 56 10 T
R 0T R 7 537 W S K B KRR pH B, kB
AR A KR (SR I K 9 B AR I A 23 C)
A rY) pH(pH =9.5) 285 WSSV gL Bty
X ) o 2 A T 78 e BT 6 MR A e PR TR

DU %52 LB 5 WSSV 1 v FR U AR e
KA (32 +1) C KA T 9% 12 d R BIET
MG AR 2 (24 = 1) CRIKFT)E, K
Holb HBIPET- 4,7 d ISETHGAF] 100% . %
e B4 B T SR B K T 1 B A R, 6 R
FBRELR A IR 8 1 R G 2 5 | A 1 = 440 i 1) oz R
N, S % 4w 32 A0 M — ZR 0 1 B A AL R ARG X
WFAYBET- 3

IR SCHk 68 R 44 358 X B 0 7 905 25 19 58
MR LB S5 HEAT T RS, XA b L 2R R
VLR 2R 48 530 4 5% 8 3 10 ORI R2 5 5 PH 4 32
PEAT TR T (R IR T 1 5 15 K R 2 TR )
KR MAWERRIE

AR 45 R 5 AT T WSSV 1 iiF 58 A A
Uz Ab, B 4n 5.8 5 thy 34 S M 37 5, 555 1A )
AR REAE 30 C A2 A7, R FLAA i X iR 7 A5 4R
WO EE , AR AT DU R AR 1 (EDR LG 38 31 4%
KRS T 4k S35 B, B 4an 1,11 5 3 2 52
RIFHE (LI KR53k 24.0.22.2 °C)
a5, FLANE X VT

WA BFFIAN N, K AR KR 2 2 AR
FEIGAE R B 17 R R — K TR 2 5 1 R o
AR 255 98 R, SR B K 78 B K IR (> 33
C) FRAKIR ( <12 C) Z£04 T B2 B E WA
BELE AR 75 UE A I 09 80, i 7E 27 °C 4444
TR AL R B . DU 257 R BiAE
(24 = 1) CEMT ) 5 RS U A v 5 WSSV
TR, EVE ST 12.24 F1 48 h J5 K24 10° 4/
mg . 10°4~/mg Fl 104~/ mg i ki1, (H7E (32 =
D)CEKMET, E85 12 h KR4H 1071/ mg fi5 7%
BT, 1 96 h J5 G R KL T R IR 7E 10° 4/
mg, W AT OB 1 . DU 452 Bt
TEC10 = 1) CHYZAE T IERYE WSSV (1 5 [C s S AR
AR N (10 1) CHFZ R (24 1) C
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SR E AL TG, (10 £ 1) °C 5 85k 11
KEMT (24 £1) CHMFT

AWEFE R, T BT 43 B 3 ) 1 5080 , e IR
KA 20.7 °C, R (24.6 £3.3)°C, ARV
T B 1 /K T T 2 e R e, XTI
WRIRHE , a A WA TE — 1> 5 28 5 s 1) 7Kl X
B, 2P
3.3 EMiERRHNAE

AT WY, A FR A B, B AL T
DA SR 2 ) 422 () AR R}, W 1 3 AT DA G ot %
TR L e SR S A I i AR R g ) U
Jo KA BWEE AT e & A, X S
HAKIRAHEHYIRR MK EFRY 2w,
TR R PO K, R BUK H B e
T i 56 A (B], & A1k i K 3 KR AK T
P & MR UL, TR R 3 KA X B R, Xt
JLAEXT RIS SR M BERe 14 B A PR
3.4 BREESERNEE

K HS A A B R R M R AR R RN 11
IR, B &, 24 DO <2.0 mg/L
IF, PLEATE ORI H 00 25 1G24 DO > 4.2 mg/L
i Mg N N i ol o A= 2R LS el 1 5 W
TR AR, R 2 H DL X
W, AR IV SR v T & T A, L
B 1 TRE KR T 7K r S A R R AR RN 5 5 T A
2l BRI R AR 2 M JC o 3 2 7 A R
L INE 85% LA b BT A i 30 s e 0 25 £ 10
JEPLANEE X IR 5 AR 7 22, o3 4 07 XA TR], &
AL W & R A Z M RANZE S, B
TR E KRR 225, RIGHKIRAR A, <R
& fa R KR e AR TS &, B T 3R AR AT
BT A i B, B AR A TG BR, S TH AR T 2
Vs i o
3.5 SERESERNEZE

HIIR AT B AR TR B e brAs & , (H A F5
BB AER, 28 HINER . REATM 5
PRER) 7 SHETERE A 102 d (3R o Ferh A
RN, AR A e R 5 220 o VR AR IS B
TEJYER 5 5 8 S IRAESS 86 KRG F
WA s 1 , (ER B AR , I 2243 i 37 2256 91
KA 102 KICHF; 50 L0 1S3 11 54
B DU) PR 2 e 9 T B TR . PR AR A T BB Y
PR — R BIE R TR KA o1V
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Correlation between water quality and shrimp hemocyte iridescent virus
disease occurrence of Litopenaeus vannamei in ponds

SUN Shiyu', JIANG Min'?, JIN Ruochen', DAI Xilin>®, WU Hao™’, ZHOU Junfang*, YU Zhongli’,
ZHANG Feng’

(1. College of Marine Ecology and Environment, Shanghai Ocean University, Shanghai 201306, China; 2. Shanghai
Aquaculture Engineering Technology Research Center, Shanghai 201306, China; 3. College of Fisheries and Life, Shanghai
Ocean Unversity, Shanghai 201306, China; 4. East China Sea Fisheries Research Institute, Chinese Academy of Fishery
Sciences, Shanghai 200090, China; 5. Shanghai Fishery Technology Promotion Station, Fengxian District, Shanghai
201419, China; 6. Shanghai Siyang Aquaculture Cooperative, Shanghai 201400, China)

Abstract; Water quality analysis and virus detection was carried out in a shrimp breeding cooperative in
Fengxian District, Shanghai in order to understand the correlation between water quality and diseases
occurrence of Litopenaeus vannamei. Combined with situation of disease occurrence, principal component
analysis (PCA) and orthogonal projections to latent structures discrimination analysis (OPLS-DA) were used
to figure out the difference of water quality with in same period among healthy group, virus carrying group and
diseased group, and find those water quality factors that contributed most to the differences among three kinds
of groups. In this research, shrimp hemocyte iridescent virus was detected in some shrimp samples and the
results showed that; (1) Obvious water quality difference existed between diseased group and healthy group,
also between diseased group and virus carrying group. While no obvious difference was found between healthy
group and virus carrying group without disease out breaking. (2) The correlation degreefrom high to low
between water quality factors and the occurrence of shrimp disease is total nitrogen > water temperature > total
phosphorus > dissolved oxygen. (3) Mechanical operations such as diversion might cause stress response of
shrimp and then induce disease. (4) Shrimp of “virus carrying & healthy group” was cultured in green house
and water temperature was kept around 30 °C, even if shrimp hemocyte iridescent virus was found, cultured
shrimpcould grow normally; But when shrimp was transferred to lower temperature ponds, disease broke out.
So water quality including temperature, etc. , should be paid attention during the breeding of Litopenaeus
vannamei and unnecessary mechanical operation activities should be avoided.

Key words: Litopenaeus vannamei; shrimp hemocyte iridescent virus; water temperature; principal

component analysis; orthogonal projections to latent structures discrimination analysis
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