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P, {H 1996 4F Lambert %5 M ik [ 47 51 3% J¢ Hh IX
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(Ruditapes philippinarum) % ¥ %% (BRD) Bt 5% iz M
WA, FERER 48 0 D1 5E a2 1 DTRLE DLSE
M, WS & BB IR UK (V. tapetis) ", H
T P A 1 2R X IR 3 B DL DL 5 P A 4 e TR T
BRI JEAR SCAH ST, ASHIFFE I8 L S A T S R A
Bi7 A RN OGS AT 4 T IR TR PR R, R
WHIE B N B 5 2 =57 2 0B R 8 i LB T4
Kk, ARAMESE kA ML 25
U bR
1.1 RITHRZFRAE
2017—2019 4, 7Kg B/ I B B A
Vi 3ol 320 AT ) A MR 5 DUAR (B U BURE R AR i R L
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Fig. 1 Cultivation cage for avoiding bite

JUT Ry ARAE R X B 43 BRI AE & 2 mg, i
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Tab. 1 Statistics of brown deposition syndrome in P. yessoensis
2017 2018 2019
1 SEAR E 1/% FE A HOR /A SEAR E 51/% FEMRRUR /L SEAR E 51/% FE 2R
time proportion of number of proportion of number of proportion of number of
symptom samples symptom samples symptom samples
3H 0.00 100 0.00 100 0.00 100
March
4H 0.00 100 0.00 100 0.00 100
April
5H 0.00 100 0.00 100 0.00 100
May
6H15H—25H 10.50 200 0.00 200 0.00 200
June 15-25
6H26H—7H5H 33.40 200 1.20 200 9.70 200
June 15-July 05
TH6H—15H 52.50 200 1.50 200 10.20 200
July 06-15
7H16H—25H 86.20 200 1.51 200 10.40 200
July 16-25
10H 85.70 400 1.54 400 10.90 400
October

Fz2 20172019 FUNERFNEETIAGELLFIMBRETE

Tab. 2 Statistics of proportion of brown deposition syndrome

in P. yessoensis and cumulative mortality rate

DU B A e DL e N, URRER 0L i 4 b b
JEB O R R SO, SERINEIREE 8

ANTE] (1 2)0 {EHREE RS DGR MITE BB BOTE 2

W, 2, KsETIBUEE A 4 BB,

I 1] T PUBIEIR L A1 KBS R

time proportion of symptom cumulative mortality rate
2017 85.70 90.40

2018 1.54 49.20

2019 10.90 48.16

55 1 BBl Fe i TR,

AN B, 2

VIR 5 DA G5 AU LA DL BE T MK
¥ 5 A8 & AR A AE

HR SR B DL A 12

Hm OO, 52 B e NN TTRR 1 22 A 9
B, UDRBOHEAVE R, BIEmEE; 4 3 Bk
NFEeAMITLRR Y R B, TR IR, Bt — 4
M, VIRERAIANEBEE I IR s 26 4 Bir Bt
A it o, SNEMEIGYE (BT T ).

=3 2017—2019 FEVRERTEREE 5 S & MG 7K kGE

Tab. 3 Shell height of P. yessoensis and water temperature of sampled sites

it ] 2017 2018 2019
M

time P 5ER/om JKii/°C S 5ER/om K/ °C ¥ 5ER/em K i/eC

average shell height temperature average shell height temperature average shell height temperature

3H 5.12+0.80 3.14 5.07+0.20 2.23 5.55+0.32 3.24
March
45 5.79+0.31 7.42 5.41+0.25 5.35 6.05+0.33 6.50
April
5H 6.38+0.28 11.64 5.88+0.43 9.17 6.74+0.27 10.29
May
6H15H—25H 6.97+0.32 13.34 6.12+0.27 14.38 6.93+0.16 14.73
June 15-25
626H—7H5H 7.04+0.19 17.24 6.50+0.11 17.77 7.24+0.41 17.51
June 15-July 05
7TH6H—15H 7.2840.42 21.36 6.89+0.43 19.18 7.67+0.44 19.03
July 06-15
7H16H—25H 7.31+0.22 22.80 7.04+0.21 22.39 7.92+0.31 19.59
July 16-25
10/] 7.92+0.33 18.12 7.45+0.21 18.40 8.13+0.51 18.79
October
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BB AWMOUIBUES 4 B Sk T8 AR RAB AT R
(b) o
LA
2 BERINEIE (a) B BITIEINER (b)

Bk FR7R)
Fig. 2 Healthy mantle (a) and mantle with
brown deposition syndrome (b) (arrow)

2.2 HERREIFR A S

g1t 2017 4 3—10 H 7E B WG 7256 58 Hh 57
BCHR S DL i R BRBE T, A ) L5 Bl DL N
WA TCHE (O TTRUE K L, 255 w10 7 4R35
D121 5% 5 (7.8940.57) em, ZFIET- &R 87.6%,
W TR B B1A B 75.4%. FRIEE R Z TR
B 1RO DU, BTSSR A e H A €8 T BRURE
B, 8RB DU E AR A I A R Ui AR
JEA

2.3 ENEREE AR BIARMILL SN S AR

Plate

1. the first stage of brown deposition syndrome; 2. the second stage of
brown deposition syndrome; 3 the third stage of brown deposition syn-
drome; 4. the four stage of brown deposition syndrome; arrow points at

the position of brown deposition syndrome

2 RIS F A AL TR 208N GiE R A A an
Kl 3~& 6 fin, @ UTRY) B E S 4 S B
FEAMARLAIMNGERERIEAR —5, I H FFE
PR 145 (1600~1700) FNEERE MHF (1200~1300),
36 7548 O TR 32 B A U A AR T RE R B
3 e

3.1 BEIMINEMRKREERFEEZHBRE S

20 fh4t 70 4EARE S, EAMEE L H A

e G0 TR TR R T B 2H (DL 5% PR32 Bk 0B R A b 7R AR 3 B DL DL A ) S 348 £ DT
95 ¢
) Al
90 234211 em'!
2349.07 cm™!
85
80
.8 5t ) Y 877.43 e e [\
S g | . amide ITT [ 875.26 ¢m™!
M E 7 | 2965.77 cm™ — o
g ) .
A z I 699.22‘-4;11371 )
B E 65| el 1 7 {
- , amide | ‘ 517.65 cm'!
60 | 3310.98 cm™ [123381
cm 1069.29 cm™
55t
\
50 | /1446.90 pm*
1654.28 cm™ \
45 + ) ) ) ) 151595 e | | )
4000 3500 3000 2 500 2 000 1500 1 000 500
WHy/em™

wave number

&3 BETIAY FTIR SiEE

TIHEFORBERE 1 W A BERZIILA, T 1H)

Fig. 3 FTIR spectra of brown deposit

The boxes indicate the amide [ and III region, the same below
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K DL NG (Crassostrea virginica) . #i4FH,
A ARARURE R AR GE " PURRP IR W5 R A o 2
D2 A B EitT i aw e . AR R A A
S (fungi). F15 304 (annelids), W H (tre-
atodes) S5t 2 FHAHPI I e P

AT E A AN EEE, DA TS A& .
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Preliminary research on ""brown deposition syndrome'" of
raft farmed scallop (Pationopecten yessoenisis)

YU Zuoan, LIDacheng, WANG Qingzhi, LIHualin, YUDi, LIU Xiangfeng,
TENG Weiming, WANG Xiaoyue, ZHOU Zunchun "

(Liaoning Marine Fisheries Research Institute, Liaoning Open Lab of Applied Marine Biology,
Key Laboratory of Marine Fishery Molecular Biology of Liaoning Province,
Dalian Key Laboratory of Genetic Resources for Marine Shellfish, Dalian 116023, China)

Abstract: The scallop (Pationopecten yessoenisis) is one of the most important aquaculture species in China. The
main cultured areas are distributed in Chang-Shan archipelagos of Liaoning. But since 2007, the raft culture scal-
lops P. yessoenisis disease outbreak has caused massive mortality in Changhai, Liaoning. The moribund scallops
exhibited severe disease signs including brown deposit on the inner shell. So the cause of brown deposit symptom
and the relationship with death of P. yessoenisis were analyzed. The epidemiological investigation and experiment
of avoiding bite were used for researching the preliminary cause and formation of brown deposition syndrome. The
infrared spectroscopy scanning was also used for studying the components of brown deposit. The result show that
the cumulative mortality of P. yessoenisis cultured in aquaculture cage for avoiding bite was 87.60%, and the pro-
portion of brown deposition syndrome was 74.50%. So biting or mechanical abrasion between scallops was not the
cause of brown deposition syndrome; the FITR spectra of brown deposit was consistent with the FTIR of BSA, and
had protein characteristic peaks of amide [ and amide III, and the main component of brown deposit was pro-
tein; the brown deposition syndrome often happened in mid late June and early July when the temperature of
seawater was 17 °C. 2017-2019, the proportion of brown deposition syndrome was 85.7%, 1.54% and 10.9%
respectively, and the cumulative mortality of P. yessoenisis cultured in ordinary cage was 90.40%, 49.20% and
48.16%, and the proportion of brown deposition syndrome was significantly associated with the cumulative mor-
tality of P. yessoenisis. So pathogenic infection may be the cause of brown deposition syndrome, and it had rela-
tionship with the massive mortality of P. yessoenisis.

Key words: Pationopecten yseeoensis; brown deposition syndrome; raft farming; epidemiology
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