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EYBUER, FR0E R RG-S B Y iR E
[R5 )7 R 2R 8 (R sl 2 1 [m) o
RIETH A RIS H AP AR B R A ) 5%
DI’@[‘)-IOJO

o [l 2R ) I R T A7 R AR AR K
FIUHT BR AR S 8 A s U A 5 e B W] — A=
YA AN R 20 SO R AR HU?H%EKLTH
B AR S BRI ALY (A FAE . il R A5 ) LB PR AR
WEIB AL dng k. BAS) e AN R i
BB T & B il 2 (Apostichopus japonicus)
%ﬁﬁﬁ%ﬂiﬂh%ﬁ’]ﬂ%ﬂéigﬁ?ﬁiﬁ, H ¥
B AR PR 28 A ) 2 A PR e e (Rl o7 3R ) e g 2 2
XS R P AR Z A e U (Jasus edwardsii) L
P CEEE] 147 d) ALK T CE R 117 d) B9 5%
HRWA R EES, HLHE 265 (Parapercis
colias) ALY Ji) G S A4, HAE R MR 2 ZURN 7 74
= AUrh ) S R TR 2R R i R Y
90% F1 30%~60%. JoH HE Sl ¥y & Y i B Ae o Al i
RO RBACARLBE SR G LA H N 1% 22417,
E I EORESBAN, S A ity Ak 3L 7 3 R A [ e 2 o ol H:
HEWZ R . JE R AR 58 R BN ek
AR 1 Vanderklif 28 "9 230, JEE
%E’Jf\ﬁ% A3 2 5318 AR AGE /N T B PR s
LiENExEasIEy/ NN SE LA i HE Y Y

rh AR SR B R AL ) e e v, R E
BRI, AR, CRBZMY
FoR AR E R R B AR AT AR S B 1R B
AT, SR, A O Th AR A R AR
S [ 28 )t TR S FEXT Wt . R IRl &R
IR R B FEAT R WARGE . AL ST T 2 Fib
FIAK AR GBS R 4 R A T IR R . BRI AL IR 414
T AL 2 10 SR e el R A 0, TR T rh AR o
A EN B . BRE RN RNMERE, D
Ty 2 ) 88 A T 4 B ) 5 A R e AR R (R o 38
T B - i RS e BB R 5 A A AR KRR R A
T S A L ORI IL PR Bl AR R A R A 1
TR L 5 BOASA [R) R 40 8 S e . SR UL 1A
T (Al o7 3R 1Y Jo) e 385 i 4l BRI N i . L
T A o018 R A

1 MRS TE

1.1 FEEEBSEHEREXE

A K53 AR e A R F R
R RLE B ik R 0%k AT 2020
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AE 12 A — 2021 4F 1 A b i R A i v i i
HEAT, SEI0 FH rh AR SR B G R T 1 R K
SEHELHE (31.62° N, 121.40° E), %)%z [0l 525623
JEEFR 10d, BHRAMMFEEIE—2, KR
(170 £ 1.0) °C., 88 77538 N 5L 50 % I 58 551
ZJa, FRE R 2 AAEEEL, S350 EA 41 (4.0 g+
0.5 g) F1EB 4 (15.5 g+ 0.5 g), FAbHZ 45 B
WY A 45 KGR (K. SEME : 0.2 mx
02mx 03 m), BEPRA/KIGER 1 HaiE, AHlH
Ab B 2H FK A N 4 AR TG 0 3 25 R (P> 0.05),
SEEG ], KA R OK 2k, KR RS
£ (17.0 £ 1.0) °C, % f# %A~ (10.5 £ 1.0) mg/L,
PH 25 8.0+ 0.5, JGHMIY 12 : 12(L : D). A[d]
KRG Y05 FLAY PVC AR B 4 LA A [ 14 7k
W, SCEGIE], K 16 00 B 53R T
P BE A 1RDRE A9 B FR E [R) 7 FE (—23.19 %0 +
0.12%0) i & W3 22 F WAL Ge ikl O . FoK A
BRI, —26.04%0 + 0.19%0), 20 h Ji | FHdr W A
FHRZ HUER T RN

SCESWIE, A RIFESS 00 7. 14, 21 F128 K
B TR A AN 9 H, 3 MATEREARIR S
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70% ZBENETE, U ST DR o SRR o
BRI, LR, SERTILP Y R T
Ky (BLA£<0.1 mm) I F—40 °C R RRAFE L& G
SLAOE ML R AT, SCI B RN 5L A
SELR S YE BRI, R IR R R AR
7 5y 23l B ) EE AT o

ARG AR . RAE R ML E 8 A
FME LT 20184F 7 — 11 A fE FigHE
TR S AR A BRI 2R e 7 4 ik b et 37
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BHFEZL/NZ . Bk BRI, —26.04%0 +
0.19%0), W 3 MEE . FHWME, &K 16:00
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1.2 BERMNENE

AL PRSEEE AR 2802 VR T HEAL (ILShin FD5508
Floor-Model Freezedryer) Xb L5 WF %, i 80 H i,
TRAr o M e m R ap, Hd, B .
JULPA AR A 2 A 1.00 mgo SR AR UE [
# Ji % {¢ (ISOPRIME100, Isoprime Corporation,
Cheadle, Je[E) HEATHE S AR E [ 7 R (8°C) 4347,
Tk WA 28 i LA B FH A v o 40 S 55 N UL 567
£1 (PDB) 1S H R, ke e PRI ZR(ELL §°C
W okFmm, §PCitEAR:

GX (100%) = [R campte/R standara — 1] x 1000 (1)
L, X HOC; Romple RFEARIYFALE HEC/C;
Riandara 2 PR AE A A RO R LUAEY . i PR IE SE S0 45
RO UERAPE RS AR E R, B 10 A4 5 2
i LAPRAESEAT R OIE o R &L 8VCAE 43 T kG BE
0.05%o0-

1.3 FEMIRFAHERMEETE

A B 5T R F B RS E [R) 67 R R i B RN 3
Hesslein 551" (9 [A] 7 22 i 5 5700, 28RN A= )
A 2 JA 5% 25 9100 AR KRBT R AR 2 Rl R
HAk

C = Cp+ (Co— Cp) x e tmxi21] @)

K, C IR 4B AR 526 25 o B 2H 2 B R A8 TR o
RH, C, YA EY &M T HLUA SR E R
PR HIR A BR[O R AE, Co g iR
it 4y 8 2H 2 g e A R R MH, & A2 40 S 0 10
6] ) 5 A KR (%ord),  m 2 400 T 1 T I A T
F(%/d), ¢ (d)o FfE AR E (k) 8 A

A

i — lnM;/Mo 3)
X, M REERER A IR (2), M, AR TT
TR AR R TR (g), ¢ 2 NI T 3R 3] 4 8 BURE
(I T] (d)o B AR A PR R 3 30 4 I 20 AR e
6} o R AL R A (2) 715, m (BB oY
P 2B P50 B A 81 2 3R Bl ) e () A7 25 ) e il R
(m) JU) Ay S 560 T 0L 2% 1) %) e i [ 4o 2% ) 7 1R
(k) Y2 P A 1K DR 2R T IR s A i i ) o7 35 )
W (k) 3 (2) FUA 250 A5 1% &)y 188 21 2 i B 1]
AR Bk FRE R R A(E,  FIF SPSS # /% (SPSS,
Chicago, IL, 2% [) 21l 45 m™, A=K FH BRI
XiF &y 8 4 PO e R A7 2 T A 1) ik B B RD Ry &
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B m (HS k+m 1 ELE™
A 1 R P9 i R TR A7 2 TR B E A B (o) BT
W ] () F BRI
 —In(1 — a/100)

Tk @

A B A N IR S ) 3 R e 50% IR BT s 14
I () A BRASAE RV 3 SR 9K 8] (HL), 437 do

1.4 BIESH

B Ak 3 A R R A + bR 23k
/No fdH] SPSS 26.0 # 4 (SPSS, 3 [E) X AH [F] KL
% S 8 AN R RBEIS ) R B §PC HA 22 5, AR
) I FL T TR AE . JUL PR R B 2 21 AR A i
R R 2 TR A s R AN R AR Bk o L AL
P AT B K 7 220 HT (Oneway ANOVA) K £
%% (Duncan’s 3%), 4335l P <0.05F1 P < 0.01
FREFBESIWNDE .

2 R

21 BRRERMRERNI®

AN TR EUARE: Bsf (1) 4 88 P JR e 880 JUL A P il
SEFRMZEIE 1, KB EY L )E, AR
6 LI A8 T R R R JUL A i B [R) 467 2% (450 3%
[T B DR R TRl AT RS . BA L4 T fik
RN HIL PR e [R) o7 28 (B ZE SE B0 T 0 14 d 5 3
TREFEZES, MERRE RN R EESL RIS 21d
JEA IR 2%, EB 40 . SRF LA
) B A R 57 A A3 I AE S F 4R 7. 14 Fi2l d
EPAR R EL AT =2

2.2 EKAFPRA X B BT EH Rk
SYAEE B 0EA )

AN IR RRAS rh A 8 8 R ) B T AR . SRR
PR E AR (k). BT RACETE E (m) . AR E
[ R LR (k + m) DL Sk e [ & R % 1Y
2 ] (half-life) WL 2, EA 40098 & 4B K
& (0.006 7/d + 0.001 7/d) 7= T EB 4H (0.001 9/d +
0.000 2/d). AN [RIFLAS &) 8 A [ 40y 8 2H 22 8] m {H
YR EET kE (P<0.05), AN, EA 4456
(0.020 3/d + 0.005/d) FIHLIA (0.023 6/d + 0.004/d) [#)
[F] 7 2% J8 &% 3 %8 g 2% & T EB 41 (0.010 5/d +
0.006/d F1 0.019 7/d + 0.006/d), 7 AT H 2 (m)
Ej e IRl 28 S8 5 o3 (k + m) 19 LU A 267 B R
PR X e AR A 2R S i i e i sk L . T F
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R 1 TEMEPLEAZEBYERR . BMAAKRRERVRENET K
Tab.1 Carbon stable isotope values of hepatopancreas, gills and muscles of E. sinensis with different specifications
JFF IR W il
Uﬂt_l‘ﬂ/d hepatopancreas muscle gill
tme EA EB EA EB EA EB
0 -26.26 £ 0.01° —24.58 +0.02° —25.88 +0.41° —23.96 + 0.33" —28.87 +£0.78" —27.50 + 0.46"
7 -26.26 £0.01° —23.95+0.03" —26.55 +0.35° -23.73+£0.21° -29.47 +£0.35° —27.14+0.37a"
14 -25.92+£0.76" —24.13 £ 0.02° —24.84 +0.03° —23.96 £ 0.41° —28.84 +0.57° —27.71 £0.15°
21 -22.51+0.01° —21.71 £ 0.06" —23.49 +0.32° —22.20 +0.08" -25.92+0.76" —26.16 + 0.74"
28 -22.67+0.01° —21.87 +0.23¢ —23.25+0.20° —22.40 + 0.05° —24.95+0.78" —25.38 £ 0.45°

VE: Bl P2 b 25 (mean + SD)Rr; RSN 7 RER R ZE R MR 2 (P < 0.05); Rl
Notes: Data in the table are expressed as mean + standard deviation (mean + SD), values with different small letters mean significant differences in the
same row (P < 0.05); the same below.

Fz2 TREMEPERERNENTEALAVBEMERRERMEZE G°C). HFHREKE (b, FERE m). RUZEAR
JRE (k+m). FFRKETREE S (100%) R R = A £ 4 (mean = SD)

Tab.2 Summary of initial and final stable isotope values (5" °C), special growth rate (k), metabolism (m), isotope turnover rate

(k + m), percentage of metabolic contribution (100%) and isotope turnover half-life (mean + SD) of different sizes of E. sinensis

3"C/%o

1 5E BRAR 7 2% il BBRACH
g4 Btk M Rl RS P ey
tissue body size WG 2SN iﬁik/(%/d) HFR/(Ye/d) ﬁi\r:i(%/d) LA 'Jﬂkoﬁ/ i half-life

initial final m m °
filg EA —28.87+0.63 —2495+0.63 0.0067+0.0017 0.0136+0.0002° 0.020 3+ 0.005 67.00" 34.14
ill
£ EB —27.50+0.37 —-25.38+0.37 0.0019+0.0002 0.008 6+0.0001* 0.010 5+ 0.006" 81.90° 66.01
LA EA —25.88+0.34 —2325+0.17 0.0067+0.0017 0.0169+0.0002* 0.023 6+ 0.004° 71.61% 29.37
muscle
EB —23.96+027 —22.40+0.04 0.0019+0.0002 0.0178+0.0001° 0.019 7+ 0.006" 90.36° 35.18
JH g i EA —26.26+0.01 —22.67+0.01 0.0067+0.0017 0.0265+0.0002° 0.0332=+0.003° 79.82° 20.88
hepatopancreas
EB —24.58£0.02 —21.87+0.19 0.0019+0.0002 0.0300+0.0001° 0.031 9+ 0.004 94.04° 21.73
LRSI, FEANEEATIBNR . SRAOULA P, BB 3 1R
i BB 52 3 A 5 0 K L 163 0 7 i o
3.0 e R RERT AR . SRS ANER

79.82%~94.04% .  67%~81.9% Fl 71.61%~90.36%.
F T 40y 8 A [ 20 20 1) A K SR U B AR 3R A7
TEZSPE, SR . BRI P iR R A R
R AFE AR, BRI, 408 A AT
Xt B ke TR 28 1 AR AL B R URK (B 1), 4
JHF Pk B it i [ 7 22 ) e 3 U S8R UL 1R e
oE R Z R, H EA AR R JH
Sl IR EB Al ik IRl R A i
2.3 rRAEgEERIN R . A IBARBEVNE

ah g FCA TR . EURCE R R AA DL K4
ke . RURRUE IR R A R BN 3 TR,
HA RSB R 418 §C {E AN 8N {H43 51 H—-25.06%0 +
2.11%0Fl1 3.50%0 £ 0.75%0, B4 1KLY §°C {5 F1
8N (4 512H—26.04%o0 + 0.19%0F1 0.49%o0 + 0.02%o0.
e i R 2 1 218 R ECH 0.98%0 + 0.19%0, A
R IR B 4318 R ECH 3.01%0 £ 0.02%o00
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R

MR Y, H B R 2 AR E R
F A AR 1018 & W R B R R AE RS, AR
SEUIN RE T A R A T 40 Y S IR . BERULIA
HAAa E AL R R 55 MR, KM EAZ . EB
P A FEE IR UL IR R L ) AR R R [T 3 A
R AL, EATREN, EYERRRGS
AT A A St SR P, ) H A 7 20 2 ) i B [
(LT 5 N P N N N G SR
O %) VR TR L UL A R 0 P ) 2 i R A U R AIK TT i
J2 R T T R A 3 3R A R AR A o R i 0,
T3 A5 M AT AL e R A0 2 ) e R 11 [
REAVAHZ RN &a. CAMREN, I
0 5 i 5 v 1) 4 2 Ll AR (W) A6 3R 0 R A 59
T 06 5 B a2 B A A 20 20 e e [R) o A IR A
FRUS21 0 W5 SO0 7 i A s A U A T

T KPR 25 3246 sponsored by China Society of Fisheries



I 24, 2023, 47(10): 109611

=22
—24
g -26
I
w —28
730 -
-32
KHEud
days
()

1 EA‘H (a) ¥ EB 48 (b) PGB BB IRAR . ALAFMER RIS E B R AR E A L

H. R, MUK, G. 6.,

Fig.1 Time courses for the shifts in the 8"C values for the EA(a) and EB groups (b) of E. sinensis

H. hepatopancreas, M. musclesand, G. gills.

*3 HESEAEARNE. ARERMEEUAR
YEE-ARER. RRERMESIBRAYK
Tab.3 Carbon and nitrogen stable isotope values of
E. sinensis, artificial feed and trophic fractionation for
carbon and nitrogen stable isotopes
%0

e 5N
B BAE L E. sinensis —25.06+2.11 3.50+0.75
BLAFkl  formulated feed —26.04+0.19 0.49 +0.02
IUBEH fractionation 0.98£0.19 3.01£0.02

o ARG AE [ 3 28 A A R AR IS o 4 R TR
JR R M7 5 R 2 3 v T LD AR, D 4 R
R A ()07 2 o ok 3 e v o

3.2 Migxt e E BB EAEERNENN

ARSI RE T AN [R] KA S 8 ) Rl £ (A6, 3R
Jaie A, GERFRWT, RS X 4 B A RS [l o7 &
() J8] 2 AT S SR o R R .
FLA ZH A, 402 Bk /N 1 4 8 LA e v 1Y
foe ke o [l o7 3 J) e i o3 o L /N LA 400 88 T it
(20.88 d). il (34.14 d) FALA (29.37 d) HLH 5
WX /INT R HAS LB X i 212 (21,73 d, 66.01 d
F135.18 d). FELH RIS RS T AT LR 31,
TS B A BUA SRR RELL ZL, /NRILA 15 i 2 4H
X T I HAS A5 0 2 U 34 B A e (R i B[R] A
R, 5 Tieszen S5 $2 H 1y IR 8 R 1Y
SN LB RGE R0 2R ) e o 30 g B WL —
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3.3 KSR RERZEBHNER R
[E %% B STk

R BB, TR SRR E RV 2 A0 o
RS & A IR AR S P o 5
B G, I, AR AR A A A A R R A
TR 25 5 e H AR Rl R 1 S FE R ™, AR
K, HrBRACHTE rhAE R B 4y B8 AR . RN
WL Y TR E 43 E 43 38 B 79.82%~94.04%
67%~81.9% Fl 71.61%~90.36%, 136 B 387 [ A 1 12
OK 3y &)y 8 A 40 2B RS TRl o7 2R A e ) B 1
X 5 Tarboush %™ & 31 Bk A5 4 H XT B 15 4
(Danio rerio) WP 20 2 s i [0 2 J8 5% 19 DTk L
1] 5 15 74% B9 45— %k . {H Hesslein %"V, Fry
4 PYF1 Herzka 55 PV I\ g A K A 2 0K 2 A8 K A=
S ke AL K G R 2 AT 458 AR B R
PRI AT BB 2 R T A R FIUHT MR A X A P 2 2 e e
[ 437 28 &1 2 1) B R A e i A W e 2 0 B
Fo )™, AR B AR, S BLE 21 hE
a1 TR T BRSSOl 2 15 1E F A AR BEYE Bl
AR BURE A Y, 38 F S K B RE R PRIE
P Az KB 2 B R W e i AR KA X g, IR
LRI . WLIA 5 8RR IRl Al §% b
A TR R B BTRR A /N TR AT R 2R 1 Tk

3.4 rhiEgERgER,. FRERMEMSIE

RY
ABEFEME T AR AR . RARE AR

(ELR T3 T S8 X TR A A2 5E R 67 38 0 v A k.
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FERIN, WAE RN R IME R ECH 0.98%0 £ 0.19%,
X 5 McCutchan %5 B 58 15 H 19 7 2 5 LA A9 4
T EREN 1.3%0 + 0.3% 45 AL, HARE [F7
FOMBEECN 3.01%0 + 0.02%0, X5 Post™ X} 25 4~
A0 T LA BT PN A T I A I ) K AR
EEEA A, RIARARE IR B AR E AL R 71
FREIE 3.4% /e AT M o 115 Vizzini 57 Vander
S0 IR % R M A PR VR M DR PE 22 27 N
A A W) RS E R 3R 5318 R AU 3%0 42 40 4
AEARL o

Aursidr, hEgwiee, HaER—fMAT
Bea kbt 5 M H, Wi EFMLR S EY
de g A R IR B TPERIRAE, A 5845
%) 48 GRS T 20 T 0 ) Bl R BB (R 3R 1Y 40
T8 R BUEMER R AT 521

4 ZEip

AW B FE50 EA 41 [(4.0 g+ 0.5) g] 1 EB
4 [(15.5 g +0.5) g] 2 H R B gL, 430 T
0. 7. 14, 21 F1 28 d W RAE LB . WLA
R ZY, PR RS A7 28 R e el %2, -
SE T AT . AR R R Y R
SERL R, BB R 2R 11 ) B o 3R Bl 2 40y 4 R
S B B TR /N o &0y 8 T JE R %) ) B SR A
HRENA, e, EhEFBER. RS
8 e [F A 2R % rh, AR R R Y DT ik R /s
TR P R 1 sl A iRk . AR
E R 2R 0 40 18 R 8050 51 0.98 %0 + 0.19 %0 Fil
3.01%o + 0.02%o-

(fE# R AL E IR g A Al i K )

2 #k (References):

[1] Zhang C, Li Q Q, Wu X G, et al. Genetic diversity and
genetic structure of farmed and wild Chinese mitten crab
(Eriocheir sinensis) populations from three major basins
by mitochondrial DNA COI and Cytb gene sequences[J].
Mitochondrial DNA Part A, 2018, 29(7): 1081-1089.

[2] de Abreu D C, Paula J, Macia A. Tropical seascapes as
feeding grounds for juvenile penaeid shrimps in south-
ern Mozambique revealed using stable isotopes[J]. Estu-
arine, Coastal and Shelf Science, 2017, 198: 21-28.

[31 M. HlZ 7700 1 2E R R AL AR BT [D).
T 5 PEE R, 2012,

https://www.china-fishery.cn

[10]

(1]

[12]

Sun Z L. Study on the main nutrient metabolism of the
farming sea cucumber[D]. Qingdao: Ocean University of
China, 2012 (in Chinese).

BRI, SOKOW, B, AL HIRRE PR R AL 3 BoR A i
TE—MF 28 ¢ Hh AN TR <Rk / 0 B0 W 77 2N 0 B Ji B £
PERIZIRT]. ZK7=2441, 2018, 42(11): 1778-1786.

Li C, Cheng Y X, Guan Q Z, et al. Using stable isotopes
to estimate the effects of different carbon/nitrogen feeds
on feeding habit of Procambarus clarkii in the rice-cray-
fish co-culture system[J]. Journal of Fisheries of China,
2018, 42(11): 1778-1786 (in Chinese).

TR, AL TR, EEME, A LT AR E IR F K AR
I ETPEIHT]. K724, 2016, 40(6): 903-910.

Ning J J, Du F Y, Wang X H, et al. Feeding habits of
mantis shrimp based on stable isotope analysis[J].
Journal of Fisheries of China, 2016, 40(6): 903-910 (in
Chinese).

Rudnick D, Resh V. Stable isotopes, mesocosms and gut
content analysis demonstrate trophic differences in two
invasive decapod crustacea[J]. Freshwater Biology,
2005, 50(8): 1323-1336.

Vander Zanden M J, Clayton M K, Moody E K, ef al.
Stable isotope turnover and half-life in animal tissues: a
literature PLoS One, 2015, 10(1):
¢0116182.

O'Reilly C M, Hecky R E, Cohen A S, et al. Interpreting

synthesis[J].

stable isotopes in food webs: recognizing the role of time
averaging at different trophic levels[J]. Limnology and
Oceanography, 2002, 47(1): 306-309.

McCutchan J H Jr, Lewis W M Jr, Kendall C, et al. Vari-
ation in trophic shift for stable isotope ratios of carbon,
nitrogen, and sulfur[J]. Oikos, 2003, 102(2): 378-390.
Michener R H, Kaufman L. Stable isotope ratios as
tracers in marine food webs: an update[M]//Michener R
H, Lajtha K. Stable isotopes in ecology and environ-
mental Science. 2nd ed. Malden: Blackwell Publishing
Ltd. , 2007: 238-282.

Hesslein R H, Hallard K A, Ramlal P. Replacement of
sulfur, carbon, and nitrogen in tissue of growing broad
whitefish (Coregonus nasus) in response to a change in
diet traced by &S, §"C, and §"N[J]. Canadian Journal
of Fisheries and Aquatic Sciences, 1993, 50(10): 2071-
2076.

MacAvoy S E, Arneson L S, Bassett E. Correlation of

T KPR 25 3246 sponsored by China Society of Fisheries


http://dx.doi.org/10.1080/24701394.2017.1404048
http://dx.doi.org/10.1016/j.ecss.2017.08.040
http://dx.doi.org/10.1016/j.ecss.2017.08.040
http://dx.doi.org/10.1111/j.1365-2427.2005.01398.x
http://dx.doi.org/10.1371/journal.pone.0116182
http://dx.doi.org/10.4319/lo.2002.47.1.0306
http://dx.doi.org/10.4319/lo.2002.47.1.0306
http://dx.doi.org/10.1034/j.1600-0706.2003.12098.x
http://dx.doi.org/10.1139/f93-230
http://dx.doi.org/10.1139/f93-230

I 24, 2023, 47(10): 109611

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

[22]

metabolism with tissue carbon and nitrogen turnover rate
in small mammals[J]. Oecologia, 2006, 150(2): 190-201.
MacAvoy S E, Macko S A, Arneson L S. Growth versus
metabolic tissue replacement in mouse tissues determ-
ined by stable carbon and nitrogen isotope analysis[J].
Canadian Journal of Zoology, 2005, 83(5): 631-641.
Traugott M, Thalinger B, Wallinger C, et al. Fish as
predators and prey: DNA-based assessment of their role
in food webs[J]. Journal of Fish Biology, 2021, 98(2):
367-382.

Tieszen L L, Boutton T W, Tesdahl K G, et al. Fraction-
ation and turnover of stable carbon isotopes in animal
tissues: implications for 8"°C analysis of diet[J]. Oecolo-
gia, 1983, 57(1): 32-37.

Hobson K A, Welch H E. Determination of trophic rela-
tionships within a high Artic marine food web using §"°C
and 8N analysis[J]. Marine Ecology Progress Series,
1992, 84: 9-18.

Peterson B J, Fry B. Stable isotopes in ecosystem stud-
ies[J]. Annual Review of Ecology and Systematics,
1987, 18: 293-320.

Vanderklift M A, Ponsard S. Sources of variation in con-
sumer-diet 8N enrichment: a meta-analysis[J]. Oecolo-
gia, 2003, 136(2): 169-182.

Caut S, Angulo E and Courchamp F. Variation in dis-
crimination factors (A”N and A"C): the effect of diet
isotopic ~ values and  applications  for  diet
reconstruction[J]. Journal of Applied Ecology, 2009,
46(2): 443-453.

TS, AR AR 8 i AR 8 R R BORR S e
GRS 5 0 oA IR R T 8 SR A S AL RHAE [T, AT
W IR 5 FRES, 2019, 28(9): 2092-2099.

Yu Y W, Xu D P. Trophic niche on eriocheir sinensis
and chiromantes dehaani through stable-isotope
analysis[J]. Resources and Environment in the Yangtze
Basin, 2019, 28(9): 2092-2099 (in Chinese).

Logan J, Haas H, Deegan L, et al. Turnover rates of
nitrogen stable isotopes in the salt marsh mummichog,

Fundulus heteroclitus,

switch[J]. Oecologia, 2006, 147(3): 391-395.

following a laboratory diet

Buchheister A, Latour R J. Turnover and fractionation of
carbon and nitrogen stable isotopes in tissues of a
migratory coastal predator, summer flounder (Paralich-

thys dentatus)[J]. Canadian Journal of Fisheries and

R E K722 4 /8 sponsored by China Society of Fisheries

(23]

[24]

(23]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

Aquatic Sciences, 2010, 67(3): 445-461.

Zar ] H. Biostatistical Analysis[M]. 5th ed. New Jersey:
Prentice-Hall, 2010.

Armeson L S, MacAvoy S E. Carbon, nitrogen, and sul-
fur diet—tissue discrimination in mouse tissues[J]. Cana-
dian Journal of Zoology, 2005, 83(7): 989-995.

Ogden L J E, Hobson K A, Lank D B. Blood isotopic
(8”C and 8“N) turnover and diet-tissue fractionation
factors in captive dunlin (Calidris alpina pacifica)[J].
The Auk, 2004, 121(1): 170-177.

PG, HE o, F2 8 S AU R H R
[ 7 2 F e Ak 56 5 00 IR 0. K P72 4%k, 2017, 30(6):
34-40.

Han Y J, Tian J S, Li D H, et al. Conservation rate and
fractionation of carbon stable isotope from different tis-
sues in yellow tail seriola aureovittata[J]. Chinese
Journal of Fisheries, 2017, 30(6): 34-40 (in Chinese).
DeNiro M J, Epstein S. Mechanism of carbon isotope
fractionation associated with lipid synthesis[J]. Science,
1977, 197(4300): 261-263.

Nelson J, Chanton J, Coleman F, et al. Patterns of stable
carbon isotope turnover in gag, Mycteroperca micro-
lepis, an economically important marine piscivore
determined with a non-lethal surgical biopsy
procedure[J]. Environmental Biology of Fishes, 2011,
90(3): 243-252.

Tarboush R A, MAcAvoy S E, Macko S A, et al. Contri-
bution of catabolic tissue replacement to the turnover of
stable isotopes in Danio rerio[J]. Can. J. Zool., 2006, 84:
1453-1460.

Fry B, Armold C. Rapid "C/"C turnover during growth
of brown shrimp (Penaeus aztecus)[J]. Oecologia, 1982,
54(2): 200-204.

Herzka S Z, Holt G J. Changes in isotopic composition
of red drum (Sciaenops ocellatus) larvae in response to
dietary shifts: potential applications to settlement stud-
ies[J]. Canadian Journal of Fisheries and Aquatic Sci-
ences, 2000, 57(1): 137-147.

Post D M. Using stable isotopes to estimate trophic posi-
tion: models, methods, and assumptions[J]. Ecology,
2002, 83(3): 703-718.

Vizzini S, Mazzola A. Seasonal variations in the stable
carbon and nitrogen isotope ratios (*C/"°C and “N/"*N)

of primary producers and consumers in a western Medi-

https://www.china-fishery.cn


http://dx.doi.org/10.1007/s00442-006-0522-0
http://dx.doi.org/10.1139/z05-038
http://dx.doi.org/10.1111/jfb.14400
http://dx.doi.org/10.3354/meps084009
http://dx.doi.org/10.1146/annurev.es.18.110187.001453
http://dx.doi.org/10.1007/s00442-003-1270-z
http://dx.doi.org/10.1007/s00442-003-1270-z
http://dx.doi.org/10.1111/j.1365-2664.2009.01620.x
http://dx.doi.org/10.1007/s00442-005-0277-z
http://dx.doi.org/10.1139/F09-196
http://dx.doi.org/10.1139/F09-196
http://dx.doi.org/10.1139/z05-083
http://dx.doi.org/10.1139/z05-083
http://dx.doi.org/10.3969/j.issn.1005-3832.2017.06.007
http://dx.doi.org/10.3969/j.issn.1005-3832.2017.06.007
http://dx.doi.org/10.3969/j.issn.1005-3832.2017.06.007
http://dx.doi.org/10.1126/science.327543
http://dx.doi.org/10.1007/s10641-010-9736-4
http://dx.doi.org/10.1139/z06-136
http://dx.doi.org/10.1007/BF00378393
http://dx.doi.org/10.1139/f99-174
http://dx.doi.org/10.1139/f99-174
http://dx.doi.org/10.1139/f99-174
http://dx.doi.org/10.1890/0012-9658(2002)083[0703:USITET]2.0.CO;2

2B, & K= 244, 2023, 47(10): 109611

terranean coastal lagoon[J]. Marine Biology, 2003, al. Primary consumer stable nitrogen isotopes as indicat-
142(5): 1009-1018. ors of nutrient source[J]. Environmental Science &
[34] Vander Zanden M J, Vadeboncoeur Y, Diebel M W, et Technology, 2005, 39(19): 7509-7515.

Determination of carbon stable isotope turnover rate and carbon and
nitrogen fractionation factor in juvenile Eriocheir sinensis

LU Zhenzhen ', XU Guangwei ?, SUN Yunfei "***,  XIAO Changlun ",
TANG Boping°, CHENG Yongxu "***

(1. Centre for Research on Environmental Ecology and Fish Nutrion, Ministry of Agriculture and
Rural Affairs, Shanghai Ocean University, Shanghai 201306, China;
2. Key Laboratory of Integrated Rice-Fish Farming Ecology, Ministry of Agriculture and Rural Affairs, Fresh water Fisheries
Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China,
3. National Demonstration Center for Experimental Fisheries Science Education,
Shanghai Ocean University, Shanghai 201306, China,
4. Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University, Shanghai 201306, China;
5. Yancheng Teachers University, Yancheng 224002, China)

Abstract: To determine the effects of growth and metabolism on carbon stable isotope turnover rates and fraction-
ation factor of juvenile Eriocheir sinensis and different tissues, the hepatopancreas, muscle and gill tissues of
juvenile E. sinensis in EA group [(4.0 g = 0.5) g] and EB group [(15.5 g + 0.5) g] were collected at 0, 7, 14, 21 and
28 days, respectively, in an aquarium of 0.2 x 0.2 x 0.3 m. The turnover process of stable carbon isotopes was
investigated, and the fractionation factor of stable carbon and nitrogen isotopes were determined. The results showed that
(1) The turnover rate of carbon stable isotopes in EA group was greater than that in EB group, and the
turnover rate decreased with the increase of juvenile crab size. (2) The turnover rate of hepatopancreas was the
fastest, followed by muscle and gills. The half-lives of hepatopancreas, muscle and gills in EA group were
20.88, 29.37 and 34.14 days, respectively, and those in EB group were 21.73, 35.18 and 66.01 days, respect-
ively. (3) Metabolism was more principal for driving the turnover of carbon stable isotope with the contribu-
tion ranging from 79.82% to 94.04% for hepatopancreas, from 67.00% to 81.90% for gills, and from 71.61%
to 90.36% for muscle. (4) The fractionation factors of carbon and nitrogen stable isotopes were 0.98 %o +
0.19%0 and 3.01%o = 0.02%., respectively. This study not only provided a reference for the nutritional ecology

of juvenile E. sinensis, but also provided a scientific basis for bait selection in the breeding process of E. sinensis.
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