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1.1 AERESHS

F 2002 % 10 H % 2003 F 3 A, 7E 77 AL
KR A B R X AT T 2
1.2 BNNAES5RAEAZE
1.2.1 RERSEIZ ERRENNE HETHE
TRt 105 R 20 HfE R A b R e
94 H, PR i N 144.63 g (95.39~227.86 g); I
11 B PR E R 107.54 g (74.21~158.74 g) -
fRRRAE RS 10 2 (145.52~154.84 g » B IX
LG B AT T P S AR ) B RS AT R B AS T 5 I
KEFE 30 FURMERR S 10 R g B ST LT R AT
WM E. Hd, JBwEARXAN: K=W-100/L3
KW W& L: 5K, K 8l g/
em®) B,
1.2.2 REREFEN R JCE %300 2T
JHR MG UL S 2 RSS2, T N T B K AR AR 43
#0410 % 4L ZUE M 1 000 1 /min - 5 min, BX
— o L IBCEEAT A R S A R 40 I A R Al AL
U5 — 0 IS 0.22 pm AR KNI C R L IE
PRI IEBR B . AR AW TR IR AR B BR S 18
S A 0 2 VR ) [P B R e AT 209 0.2 mL/
FO, 44k 41 W 1 S A 8.0 X 108 CFU /mL.
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B 3 ML HE A FRE 100 cm X S0 cm X 60 cm
MIARAG P, B 3 AN ES, 6 5 R, BAEHN
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Fig.1 Distribution pattern of crab cultrue sections and the sampling sites in east Taihu Lake

Note: A — the location of crab raising sections in east Taihu Lake (as indicated by the arrow) ; B— the eight sampling sites (D — ®) for al-

binism occurring in crab culture areas in east Taihu Lake.

1.2.4 FHERXFEE TERKPENFERXLLZ
Vi 1) IR MR K ) o 1) AT R A, 2L A 395
AR . PR PN R TR SR T AR A, S R ok
VRO R R AR B B B AR R A 2001
5 2002 FERIRAIE0 K EE SR KR KRS
KBGO SR R AR5 “a B iR
RIGIED o
1.3 BEFKITSHH

VA 2 B G A 2 0 BT B V6] SR B AR
KK EERF L ‘OB R KW 2 AT
KT

2 BELERSSH

R BRERRED

Mg R & 20, R RO e 8, THF &
WOEREE FREORIER, KR EEF R
I, BT RN, B RE A, AT S AR Y R T XD &
AR R 8RB, S U TR B IE

2.1

BN B AR R e A, B LD PR R L S
BRI E B T 00 R, 58 B s B K WL
PIFASMES 4, AERRAR 2 EELSIR, K 1, BIE B R4
BIFEE R, ST SR Rl R R, i R 2B SRE
2z h“aBIE”.

VR S R R LR, B R R IE
BB OB, 55 18 0 B 33 P A2, BN RE B & 5 R
30 AL 10 RERERN TEEEN Q0~
23C),24h WA 23 BRI T ., JLT- R 76.7%
T R e — U1, R W) RO B P4 22, AN+ I
E5

JIES 35 P55 000 o 5 SR A s, A R A R R S e
RESH 53 B A 69.8 £1.9) g /em® 1 (60.6 £2.9) g/
o> fe R ME R R £ IHE 2 110 ISR R 4 90 (551 +
2.60)g/cm®f(51.0+1.3g/em®. HEMMERE
TR s R R AT P B K TR R R (P<0.05)
MEFMEEL B REEENEHELEEZSR (P>
0.05) -
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2.2 REFEEZEN

MIREEA R L 3L B3 3 MR, 20 3 &

TR . B REE. BAREE. Tk E
P A BT e 2 A A e VR A R TR D ) A [
e R 1) R WS 0 BE AU T RO . R B EIA 3
MR AREUR B . R, L B ) Fr,
8 ST B AR WL P A 0 40 P AN ] A P 452405 5 4%
RLAR S 5 25 AN R R R A i 1, (B L AR 35 R &
I 25 PR RO B A S Qe R, U 8 SR JE Y AT e

Ji R AR T V) R LA AR (B 3D

R N 50EE ® FER
L H LR AT RSB E TR, EREARLE W REAAE®.
Fig.2 Hepatopancreas tissues from healthy crab (A) and diseased crab (B
Note: The hepatopancreas were indicated by arrows. The healthy hepatopancreas showed orange in colors whereas the diseased became whitish

2.3 FHEKEKRERKEFERS BEE 4
EEMKXR

AFEPFEERFEFER NS RER R D,1.2
6.7-8 SHFEX “BFIE"EHREE T 30%, 1M 3.4.5 5
REMET 10% . ArE/KEE 52K T 40%, A7)
WA 0~15.2 g/, R EILEE MK 0.1~0.5mg /
L, 1l COD-NH; — N-NO; —N-NO; — N % & 1K
e bR Y E T IE s KB B SERE T 50%, Ik
WEE %, 7 130.1~244.5 g Al FT I, “EHEE”
HIR A KKK BB &R K EEY 2 FEME KA
R TR TR R R SS KA BE B VIAH L .

Fz1 ST RHLSKINESERRENXER
Tab.1 Relationship between incidence of disease and ambient water conditions as indicated by 8 sampling sites

M Fabr KAE 5. Sampling site
Test item 1 2 3 4 5 6 7 8
RIFF /% Incidence of disease 30 25 10 10 5 36 35 40
KEFEEZF /% Coverage of aquatic plants 40 40 50 70 70 30 20 10
. BE B BKE k& K& BKEBE KFRE EA
J&VE Bed mud
Black  Black Plumbeous Gray Gray Plumbeous Plumbeous Black
JEMZIY /(@*m™Y Benthic animals 15.2 0 138.9  130.1 244.5 4.83 1.28 12.8
IKIF /em Water depth 107.0 150.0 129.0  141.0 141.0 132.0 128.0  100.0
B /om Transparency 59.0 72.0 57.0 132.0 124.0 93.0 84.0 81.0
pH 7.8 8.0 7.9 8.0 7.7 8.0 7.5 7.9
DO/(mg'L™ 7.3 7.3 7.5 7.4 7.6 7.1 6.7 6.9
IR /C Surface temperature 18.4 18.8 18.4 18.8 18.3 18.9 18.9 19.4
J&IE /°C Bottom temperature 18.0 18.5 18.0 18.9 17.9 18.9 18.9 19.0
PO}~ -P/(mg*L™D 0.02 0.02 0.01 0.01 0.01 0.01 0.02 0.02
CODg; /(mg*L™ D 7.90 5.00 5.10 3.50 3.90 5.40 5.60 6.40
NH; -N/(mg*L™D 0.05 0.04 0.04 0.03 0.01 0.06 0.05 0.06
NO; -N/(mgL™ 1 0.300 0.300 0.090 0.070 0.050 0.300 0.300 0.500
NOj -N/mgL™ 1 0.007 0.006 0.005 0.003 0.002 0.005 0.006 0.007

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

%5 R TR T B R IT TR iR 1 AL AE 9 R IT 5L 765

3 REEAEE TR VLA RS EE Ut G LT 5D
Fig.3 Comparison of gills: hepatopancreas and muscles between the diseased and the healthy Eriocheir sinensis (Explanation at
the next page’
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A TRENVR AR, TR FA 0 57 3k Bz, LS00 P B A 4, R 9% BERE SR X 25 500. B, 2R ML 2047, 722, Z 4%, LU X
25 500. C, i & 48 _E R A, 7~ S0 M 28 AR 14, IR SR i, LD E 0 B AL, R LR B FE R X 15 000. D, M2 R A8 A, 7R TR IR
SEHE (7 3K Ao ONAE G TH A B X 18 000. B, 7 28 AT 20 B, 7 40 B 35 A% 14, B9 JT0H 28, R IR 88 TR X 12 000. F, 42 BEEE (4 AT
B, TRZAT A WML R X 25 500.
BP: J0 B fUfE; CU: A5 FSP: 1R SHE : J: S MBS s L: JGFAT s MF: WLAF 48 Mi: ZRR0 48 Mv: TS0 6 N 12 NME: B2 5 Ni: 742 ; SER:
JETE P 5 P SR: UM s Z: 22 7 28

Explanation of Fig.3
A, Muscle tissues of diseased crabs showing relaxed muscle filaments (as indicated by arrow) s swollen or disaggregated sarcoplasmic reticulum, and
no virus-like particle; X 25 500. B, Muscle tissues of healthy crab, showing muscle filaments, z-line, sarcoplasmic reticulum; 25 500. C, Endothelial
cells in diseased crab gills; showing that the organelles dissolved: the finger-like projections declined: few bacterial particles emerged; and no virus-
like particle was found; 15 000. D> Endothelial cells in healthy crab gills showing the finger-like projections (indicated by arrow’ > mitochondria
and smooth endoplasmic reticulum: 18 000. E; Liver cells of diseased crab: showing that the organelles dissolved: nuclear material disappeared: and
no virus-like particle was found: 12 000. F: Liver cells of healthy crab, showing that nucleolus; nuclear membrane endoplasmic reticulum; and lipid
droplets. X235 500.
BP: bacterial particles; CU: Showing cuticle; FSP: finger shaped protuberance; J : cell junction: L: lipid droplets; MF: muscle fiber; Mi: mitochondri-
a; Mv: microvilli; N: nucleus; NM: nuclear membrane; Ni: nucleolus; SER: smooth endoplasmic reticulum; SR: sarcoplasmic reticulum; Z: Z-line of

muscle fiber.

2.4 “BEEAFIERL. &HFEURLRFHE
WHE AR KW 395 NFRE P BRI, B 267 7 H I
“OBIE” &, b6l N 68.0%, H % 1 & Lol 72

HWBA BEEZR MR E T8 4830 R /ot
BN 8250 R /o, AR 3750 K /b, R TE I
TEHEE AR MATEERIEE , Toie 2 i) iE 2ok A

5.0% L ERIH 173 5 7 43.8%; HERE B B LU AR
5.0%L\ EHIH 104 77, 7 26.3% . AT HERR B
TR S Em THE. NERE, B W
(R 46 %S 359 0 51.8% 5 & 93 I [l 0] 46 % 1 35
50.2% , VA IR 2 s B R ST RS I R R
154.45 g /H, B W 735 00k 4 150.27 g /H,

SUILE AR LSRN U, BB R A ARG, T AR A
EE R PBRRGUNT BB R AR A
HI3E 2 AT, 78 2R W) 5% B8 X v 0 0 7 0 4
AKX RS ECE ) BB R W B AR T R KA
RIFRIE /N5 R I, K 578 26 2 309% LA BRI R A
BRWY BACT KR 52 30% L FRIFRE DX

Fz2 FEKIFEIRHRFME
Tab.2 Relationship between water qualitiy and albinism rate

AR A EDE 8 1 T L FHAEE /%
FIKHE W B3 A a7 A LA /% Average incidence of albinism
Aquaculture environment Total number of Occurring ratio of albinism R Male JE Female
pens surveyed among surveyed pens
GG R R
Coastwise slowly-flowing water 175 60.3 57.9 275
FAHEFRN AKX
Smoothly flowing water beside the main channel 220 3.5 26.0 20.7
KEBZEET 30%
Coverage of aquatic plants higher than 30% 203 37.9 231 11.6
HEER 0
AR EEFET 30% 192 65.4 49.5 13.7

Coverage of aquatic plants lower than 30%

TR A, AR T E = KA E X25% +
PRV EE X 10 9% X 25% + )L R X 90 % , AH BE
VR IR R B R B, MK DK 395 AN FRAE N

Pl P PE I I 3R AT EL G, &5 AN 4 Bis, P B
T 0.6 kg /R0, R LG &k 57.2%; 9%
HEMRT 0.6 kg/HATET 1.2 kg /A, BEE KA
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B RS, TR RAE BB IR T 0.6 kg /RN
Wl aERS. B 5 2o, shrEmete
19155 o 0 ] B4 A AEAR 9% . SR s P iE
LR &y 8 20% M, HEE P AE RN
11.7% » BH s AR L & 2 £ i, a8 iz

E 30
2
<5 1 125 2
5w 50 EE
g s i1 s
[]—»gz g 40 15 =
g 30 08 %
= O g g
® o 20 T8
g 10 15 =
a o0 : ' 0
<03 03-06 06709 09-12  >12

B/ (kg + ind )
Feeding rate
—O0— KW L% Percentage of disease-occurning pens
—O— WERET- I 8% Average albinism rate in male crabs
—A— Y #FH HEZ Average albinism rate in female crabs
4 BEEXN BB RMENE R
Fig.4 Effects of feed casting on albinism rate

3 it

3.1 PRGBS ‘QEENARIFEMRIT

FEE OB —HE 7 HEiRETHFHH
TR, 34850 e T JE 5% AN B, B 55 S AR AN RE AR R AR
T s R KA B LT 10 H O i B ISR . 1%
A LLR JLANMSAE : (D i 201, RFRER A &,
TR /D HILAE T, 76 8 BT 2 [Pl % P I R K
s S 4ebr S B E XA, (B &, KR EE R
WE B E KT R (P<0.05), T 7 HE 18 5 i
RREMERE (1) A B 22 RAN K (P >0.05) s TR il 97 i
KA &, SR T R E . Q) B L
PN T, PYIRTAEN 43.8% , M UH 26.3% -
3 it BAHBEF L2k A MR, “A B
(R IR R X B @) T BRE IR B AE 58 1) BT R
P B T I R IR IE % 04 3 (8 28 ik
AR A, LA RA S 25 48, 9 1 B s BUK, JE IR R
B . S IFHIAT, P LA RAZHEAME LT
TA I B SR X, B 5% 5 R T /K SR A i ) 0 R
WEE, UH BB A /KE KR AG . e A4 18k
/b .CODg,~NH; -N-NO; -N-NO; -N /KL $5 45
B B KR TE 25 5y 5| R IX I -

A in. {2 ERE U S0 R R R E Y SR T
20%FIm T 81% I A LR > A B S, HET
BRI, H A5 FFRE S SR 100% . 15 5

TEBEE TR 13.5 g/H, 1t KA KEE
%5 BT RAROI AR HEBE 0 3.0% , WERE N 1.7 % -
] 50
2 45
2 ° 140 . €
3w 30 ¥ 2
EE {2 52
g A 20 =g
K3 154 8
Ky 0" £
1s =

A0 : 0

0-20 21-40 41-60 61-80 81-100
SRR A %
Ratio of animal feed to total
—O0— KIMEIER Percentage of disease-occurning pens
—O— EEET Y118 5% Average albinism rate in male crabs
—A— MiMEFY)HE & Average albinism rate in female crabs
5 fAEAEA R R A S BB R R R R
Fig.5 Relation of animal feed ratio with albinism rate

3.2 HEGEBEAEREMERER

T S A I R D R B AR SRR S PR P AR L A
P s A TR 2 A 2 2 BOR A I B R RE R LA =5
AT AR S A D A7 A 5 MR 98 R AR AT ALA T 15 O 93
i, MEREBE AOM AR T 2 57, AHRILE T, A 2RI
FEBE B P T B AR R 22 LT IR ie i =5 11
WPEREE, L ERFAE U, BRI A B AT RE S A T
EYIRAAK

X ARG B B R AT T, BN SR R A B
5 B SR B R T R A U B e B2,
AR BEAR LY OR, 24 B A AR IR
T, AT E0T 395 AN 57 FE P I A £ 08 1 B0 A 2 o o)
Hredi R, BE0E B R ARRL A SE 4 JsUR) E 1) 5
MeABE" RERFKEYMR. B2 RMBEMKT
0.3 kg /2 S PETE BL BB B /NI, TE 10 HEEE B
B IR 5 (B BT BRI s AR L B AR e
HEEE I BB R MR S/ EA 0.3~0.9 kg /A
I, MERE 1 3 B AR, B BE A 34 1 TRk BG4 e
I, HERR ) BB R AT RGN SR Y I
R, B R BRI 1.2 kg /RN “BERE" R4
AR BT i, “AE " R AR &S B
BIUHZEE DS LG E IR &R . N, 24
BHERET 0.3 kg /AR Ha Y EmE LB, 1
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BEE IR B AR R 2 TR AR KT R, K AL T LR
R B R A A P A5, BRI R B0 AR 5 4 e 1H
SEET 0.6 kg /R B R L EIAR S B, BT
MR R, MAKRESIWEALIE B RYE4E
SAR O 5 =TI T J P 2 1 i O M 13, R
T IR 5 (] B v 9 2= K A R B AN R T T R TR
BHEMN EARESZ, b g- % EX
5k 22 T A i R R A s AR U410, SR e AR
B 45 R 5 I Kumar 25 U603 B (R IR 77 1
P — B B W T2 25 & F (Appendage deformity syn-
dromes ADS) #1775 KA 57 25 SR AHAL -

X SR K PR A ORI, KR o R IR ™
HRE RN D K. CODe, NHy -N.NO; -
N-NOj -N 5K 22 a5 fh = 0 ) B, R % “E B
FE” B4R 9 2R 5, Ut BH 4 /K PR BE 1 8 2 R AR 4%
BRECOBIE I — BT

gr ERTIA, T LA, AN R # 5 2 pl b 4R SR
BB R, N2 SR KRB, & “BF
RE” I E B IR . B ] Fh v 57 o0 25 BB = Bl e
o 7K A58 TR 7 X P PR R AU 2R 1 1) 8 BRATL A1
Fr it —22 5.

3.3 PEGEBDEEMREESR

ARG BRI R R R v R T R
A SRR E 4 1. RS T RSB R A S T
T 2E R R, B R TP AR G BRIV T TR, 18 R R T
JEIR 2R, EAE ARG E EBMA, KRR
R, MR OB, UHBERE RO
WO AER, BT R, ARG
BRI, THEK, DG, XA EMERZ A “aE”
B[R, 95 SR ST ST UR B, i 5 A R R RN
Ko FEIRAEEFAL LA EHE . K, fR4EAE
RFFE R 45 T e B & “E B Bk 44, Bl
th A B I IR IR L ALE -

Bl AR AAFE) b B R AR IR HOK S L AR P
[ t A EAERFIE R 4 25 F

52 3k
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Pathogenic factors of albinism in hepatopancreas of Chinese mitten crab Eriocheir
sinensis (Decapoda: Grapsidae)

SONG Xue-hong!s CHENG Jian-xin?, ZHU Mao-xiac?s CAI Chun-fang!, YANG Cai-gen!; SHEN Zhen-hua®
(1.School of Life Sciences: Suzhou University: Suzhou 215123, China; 2.Taihu Lake Fisheries Management Committee Jiangsu
Province: Suzhou 215004 ; China)

Abstract: The Chinese mitten crab (Eriocheir sinensis) is an omnivorous speciess and has great commercial
significance in China. With the rapid development of intensive rearing: serious ecological and pathological
problems are increasing in the crab producing regions. In recent years; a kind of disease in E. sinensis called
“BAIGAQOZHENG Symptom” by local culturists occurred frequently in the intensive farming areas of east
Taihu Lake and other regions. Main symptoms of diseased crabs were observed in hepatopancreas gills and
muscles; causing tremendous loss in crab farms: and the cause of diseases remained unclear. Therefore: since
October 2002, by visiting individual culturist and collecting questionnaires: a systematic survey has been con-
ducted to investigate the occurrence of the disease. The items surveyed included the sources of 2-year-old
mitten crab larvae; feed casting patterns; coverage of aquatic plants, the amount of feed input, bed mud sta-
tus; recapture ratess and commercial crab production. The results revealed that there was a marked gender
difference in the incidence rate of albinism in hepatopancreas; and male crabs were significantly more prone
to develop hepatopancreas albinism than the females. By examining the diseased male crabs for any abnor-
malities- the diagnostic symptoms or signs included that the smooth and intact body surface yellowish cara-
pace> dark purple hepatic region inside the breastplate; pale yellow or white hepatopancreas. Moreover; as the
disease furthor developed, the hydrothorax in the thoracic cavity, loosen and shrunk muscles rotten hep-
atopancreas and blackened branchial filaments were commonly observed. In order to know the possible
pathogens for albinism in hepatopancreas isolation procedures were performed; and three bacterial strains
from Aeromonas, Pseudomonas and Vibrion > were isolated from the hepatopancreas and gills. The chal-
lenge experiments with these bacterial strains reliably excluded possibility of the involvement of bacteria in
the hepatopancreas albinism. Electronic microscope observation on diseased tissues also did not find any virus
associated with it. These results> together with the absence of parasites in the diseased crabs, implied that
“BAIGAOZHENG Symptom” disease was not caused by pathogenic microorganisms. Investigation results
indicated that improper feed-casting brought malnutrition to the Chinese mitten crab, and made ambiance
water degenerate. Therefore, the occurrence of “BAIGAOZHENG Symptom” disease; regarded as a nutri-
tional disease has close relation with feeding amount of feeds; ratio of animal to plant based feeds; and quali-
ty of ambiance water. Based on the main symptoms and pathogenic factors; it is suggested that this disease
be nominated scientifically as hepatopancreas albinism. [Journal of Fishery Sciences of China>2007,14 (5):
762 —769 |
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