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Fig. 1 Evaluation criteria of clinical indicators for E. sinensis

(a) the hardness of the shell is divided into 4 stages according to the degree of fragility of the head breastplate; (b) the muscles are divided into 4 stages

according to the cross-sectional area of the muscles and the effusion content; (c) the hemolymph is divided into 3 stages according to different colors; (d)

the gills are divided into 3 stages according to different colors; (e) the hepatopancreas are divided into 5 stages according to different colors
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Tab. 1 Indicators for E. sinensis

BgE| pic/TE st VT8 20 I bR
item type level criteria
A sex IR 1 TP, T R ATE
2 M, B 2 BB
WS vitality SRAE 0 BT
1 WS, S5O G B AT B R BICAT e 11 55
2 BURIG A7, TRATREJIREE, fdi. SRS SN1EG A A HEH
3 G 7y, TCATEEEEDR, WEHIREI5R, (HALECI G I A A )
4 AT, PRSI B e
KR body weight ELA ARG IR kIR
K%E  body width AR R Fh R R S fl) PR S5 — A 1 D) P 2
S shell hardness Iy WA 1 SCARBEEE, AR Sk B PR ElAR T/ B Sk M PR R AR TR
HES(E1-a)
2 BURRERE, TovETe RN LM, 5 X (K1 -a,)
3 TPAETERE, R RERIBLA R, DARTR NS AT Sk R R R I 4
(A 1-a3)
4 AR, e AR SR, LU SR A T Sk Bl R R A S A
(K 1-ay)
WLAML# . muscle fullness IrRAL G 1 BARMREE, AR B BCA Ky, BT R, B r g E)
KR, HB W™ E S, WL b A B s L(E b))
2 BURMIKREE, RARIMEERICA Ky, B PR )E, M T s3] K
M, AAZEGEI G, H2 WA AR R/NLENL-b,)
3 HPEERE, SRR R RN, BYOF R E, BT WAL S
Fe2 [ W B AR (K 1-by)
4 VR, PR PR R R, BYOTE R, AT T UL PR A
TR RRUE, BRGERA D& kR (E 1-by)
AR hemolymph color Vo 1 FHIM AR ELAF30 s P, B A I vk B2 200 €2 52 95k 0 € B T 663 B (1 -c)
2 SR L E30 s, Ltk B 2 0 3 (B L-cy)
3 JHHUMAREE30 s, MLk E AR R 3, RM(E 1-cy)
It gill color Iy 2RI 1 i 52 A /B w2 (B 1 -d,)
2 [N L S AR (B
3 T 2 AR, BERA KR (E 1-d;)
JFIRAREI  hepatopancreas color Iy AT 1 JF PR 52 K A (B L -e )
2 JHF IRl 52 3 8 €1, B € ) Iy T (B 1-e)
3 JH I 2 2 (18 1-e3)
4 JHF R AT (B 1-ey)
5 JHF I R S A/ SR (1 1 -e5)
JFIEART S hepatopancreas weight 447 & B LU A AR O R P R AR S T
JFBERRAERL  hepatopancreas index AR B JHF R 5 5 O ) L AL
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Fig.2 Collecting sites of E. sinensis

A collecting site in 2017; % collecting site in 2018
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Tab.2 Sample collection statistics

SRR 8]
sample time KRE I/ 1 PRSI FE i H ot/ A
Ay A sample pond sample sites number of samples
year month
2017 4 18 Mol it FE H(18) 176
6 8 MACIRARIA(S). EIHED). R EEIE A ) 72
9 2 PUBIRARE(L) FTHE(L) 29
2018 5 14 MACHFREE(3) FLIEE(4). BRRE(D. ZHEE(): ISR 113
@) RAWHELQ). LFBU(D
8 10 ML), FIHHQ). REEQ). GHFEG). KB 125
1.3 HIESH 1o, WS FRPR B Lo AR B R DX TR -3, 3],

IR BT A AR 05 B T K8 70 1 32 22
(LS R AN SRS g s

R I AR AL 1T A A 52 T 4% D
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BB W, i HTKMOFI BartlettBR JE 125 %}
BRI 32 oy AT R S . R AR (PC RS =
FEAE ) f/y/ RFIEAE ) TR J2 o SRR AL, I
Ab, SR AL [m1E 43 B 3 3 7K 0 AR
845

E 2 2 W D O 00 Bl o3 &) 1 iib v 0K (£ 7
HEAT Z X R4, A R AR 2 1 R
Fr e, DABFSE oK I8 5 I AR A AE

$AEART  fdH Cruskal-Walli J7 2 A7 A%
WHEFE ) 2 5 B WA Y, B2 RKT
h i 3 (P<0.05), %53 (P<0.01)fl ik H i 3%

PRI body weight, BW

K% body width, BT

FFERRfi S hepatopancreas weight, HW
] time, TI

W71 vitality, VA

JFFERRE (S hepatopancreas color, HC
Sei#fE  shell hardness, SH

AP 4EXL  hepatopancreas index, HI
MR EFI  hemolymph color, BC
ALAMLHE  muscle fullness, MF
g gill color, GC

£S5 sex, SE

(P<0.001).
2 4R

2.1 EIRHEXMED

BENSMERER, B2 RMEHE2ER
K, FRAIRI(E), H, KFiE . RIEAT
B MR o e S I R AR OGO —2 W
JEF IR RR B . FE R RE RIS AL i vk B B
00 R UL PR 0 5 3 3R R — 2 Tk B
H At A A E) A S M AR B R o — 2, BB
FEPRIRI IR TG WA DG o SRR ZE LR, k51
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B3 B RERENREITER

Fig. 3 Results of cluster analysis of the indexes of E. sinensis (n=264)
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Analysis of covariance matrix(n=264) %

PCs PC, PC, PCy PG,

PCyy PCy; PC,

Tab. 3
fjri PC, PC, PC,4 PC,
FRAEAH 3282 2133 1115 1.066
characteristic value
EL /% 28.752 18.685  9.764  9.341
ratio
R TR/ % 28.752 47.438 57202 66.543

cumulative contribution rate

0927 0.808 0.699 0472 0413 0378 0.103 0.018

8.124  7.082  6.121 4133  3.616 3313  0.906 0.162

74.667 81.749 87.871 92.004 95.620 98.932 99.838 100

http://www.scxuebao.cn

HHE K= %4 E 75 sponsored by China Society of Fisheries


http://www.scxuebao.cn

538 oA, S PARGREER K IE TR I T ARAE R bR 863

R4 HBUFEEENSER

Tab. 4 Analysis results of normalized feature vectors(n=264)

vifile PC, PC, PC; PC, PCs
fAJFiE  body weight 0.921 -0.258 -0.109 0.028 -0.018
%% body width 0.918 -0.191 0.017 0.046 -0.085
W71 vitality -0.293 0.578 0.415 —0.125 0.201
HFIE  time 0.720 —0.004 0.398 0.025 —0.061
M#kEFite  hemolymph color -0.095 0.554 -0.248 0.229 —0.467
oM@ shell hardness 0.492 0.439 0.115 -0.121 0.391
#EERE  gill color —0.163 -0.505 —0.126 0.214 0.613
FFERREI  hepatopancreas color 0.171 0.441 0.173 —0.622 0.109
AFERRTi % hepatopancreas weight 0.911 0.012 —0.189 0.145 0.066
WL muscle fullness —0.113 0.569 —0.548 0.147 0.331
PR sex —0.154 0.174 0.585 0.645 0.073
AFBENRFESL  hepatopancreas index 0.412 0.687 —0.116 0.296 0.051

PC,=0.51X,+0.51X,—0.16X5+0.40.X,~0.05.X s+
0.27X¢—0.09.X,+0.09Xg+0.50X9—0.06X,,—0.09
X;,+0.23X,,

PCy=0.18X,—0.13X,+0.40X;-0.002.X,+0.38 X5+
0.3X50.35X,+0.3X51+0.008X510.39.X,,+0.12X;,+0.47X,,

PC3=—0.10X,+0.02.X,+0.39X;+0.38X,~0.23 X5+
0.11X,-0.12X7+0.16X—0.18X5—0.52.X;7+0.55X,,-0.11.X}

PC,=0.03X,+0.04X,—0.12X3+0.02.X,+0.22.X5—
0.12X,+0.21LX,—0.60X+0. 14Xy +0. 14X, +0.62X,,+0.29X,,

PCs=—0.02X,-0.09X,+0.21.X5—0.06.X,~0.49. X5+
0.41X,+0.64X+0.1 1LXg+0.07Xy+0.34.X, 7+0.08X,,+0.05X}
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Tab.5 Credibility test of multiple correspondence

analysis models

fige B
B e T L R A interpretation

dimension Cronbach’s alpha 1T (RFEH) JiAee
total(eigenvalue) inertia

1 0.919 7.568 0.420
2 0.876 5.776 0.321
Hit total 13.344 0.741
#1{5  mean 0.900° 6.672 0.371

T a. e B R R TP R

Notes: a. total Cronbach's alpha is based on average eigenvalues

i P L 3 SN PRI F5 A X o e 8 B 8 e AR
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Fig. 4 Multiple correspondence analysis of six indicators of HPND
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*6 FERKEFHREZRERMAOEAREITER
Tab. 6 Cluster analysis of main indicators of HPND

Bzt &7 FURIE LPR 6 2 JHF P R JHF R R4 2
type vitality shell hardness muscle fullness hepatopancreas color hepatopancreas index
ATY 2.39+1.32° 3.89+0.31° 1.39+0.49° 3.29+1.31° 0.07+0.03"
B#! 4.00+0.00" 1.67+0.47° 1.33+0.47° 4.67+0.47° 0.09+0.01®
(@it 3.10+0.88" 3.21+0.58" 3.29+0.67" 3.34+1.13° 0.10+0.03"
D#Y 1.28+1.22¢ 2.31+0.69° 2.62+0.54° 2.08+0.66" 0.08+0.03"
EXY 1.47+0.78° 2.24+0.64° 1.24+0.42° 2.71+0.96" 0.07+0.02°

TE: Bl L B EEARE 2 OR, IF 6] Cruskal-Wallivzidh 47 0 6 () 22 ek B2 A0 00 ARV/NS FREOR R 2R (P<0.05)

Notes: significant differences between different categories in each variable were tested using the Cruskal-Walli method; different lowercase letters

indicating significant differences (£<0.05)

@ L RMAZEFHFK; O IFBREAKA A
@ JFBRAR S B — 25T B (2%~6%).
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Evaluation of the leading physical indicators of hepatopancreatic necrosis
disease of Chinese mitten crab (Eriocheir sinensis)

FENG Yang ', HUANG Xiaoli', WANG Kaiyu>, CHEN Hui’, WANG Jingjing

(1. College of Animal Science & Technology, Sichuan Agricultural University, Chengdu 611130, China;
2. College of Veterinary Medicine, Sichuan Agricultural University, Chengdu 611130, China;
3. Fisheries Technology Extension Center of Jiangsu Province, Nanjing 210036, China)

Abstract: Hepatopancreatic necrosis disease (HPND) of Eriocheir sinensis is a multi-symptomatic disease,
characterized by white color and atrophy of hepatopancreas. This study aims to evaluate the main symptoms of
HPND, hoping for provide a reference for researchers and clinicians to further unite the diagnosis. In this study we
collected 11 individual indicators of E. sinensis in health or suspected HPND in criteria Xinghua and Yancheng
Cities, Jiangsu Province. Systematic cluster analysis, principal component regression, and multiple correspondence
analysis were conducted in this study. Our study dertermined calculated five leading indicators of HPND,
including vitality, shell hardness, muscle fullness, hepatopancreas color, and hepatopancreas index. Further, the
symptoms were evaluated as poor vitality, lower shell hardness, atrophy and effusion of pereiopoda, the pale
yellow of hepatopancreas color, and the low hepatopancreas index (2%-9%). Besides, the analysis showed that the
reduction of body weight, and the darkness of hepatopancreas color and gill color might not be related to the
typical symptoms of HPND. The results showed five indicators, i.e. vitality, shell hardness, muscle fullness,
hepatopancreas color and index, might be the leading indicators in the disease assessment of HPND.

Key words: Eriocheir sinensis; hepatopancreatic necrosis disease; leading physical indicators; cluster analysis;
principal component regression analysis; multiple correspondence analysis
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