5540 5 55 6 ]
2016 4F 6 A

Koo

JOURNAL OF FISHERIES OF CHINA

Vol. 40, No. 6
June, 2016

NERHS:1000-0615(2016)06-0925-08

DOI: 10.11964/jc.20151010126

R Z BB R P AR E ST RE

A, BEE, MHEXR, X
FRE, A @', Fat

(1. KPR BB SO AP BRI BR BT AR TSP B %, R Pl 2660715
2. P ERRE BRI BSORT, UK 1 266071)

%‘E[E¥1> %)%17

TE: JEVEERENEE — AR ARSI B HLIIANR SRR}
Hat, HAHERFAREDRRARENEE . FEAFATTRRENE, AEEE N4
REMLEHRTT 0N, ASHLEREREG R ABTI L. ERETR, FEF A
WX R F R BERRT KR E K A0~0.33°C; 0~25%M A EZET, BEK
FMBERRARAELALZELEE, 50%~100%th F H2E T, BERXEAAL XS TH
BRAX, 4012~0.62mg/L, KEAAKTHRERMK, 40~038mg/L; AF XK, &
g E I T R B0 CRO N 2 A H—15.27%0 F18.11%0, B 5HAF B KR EY 2R+
H %8R 8 E L AR (—20.12%0F110.95%0) « B A AE A AT R B, A 4R
HRE KM ER T A N 13%~52%, & T KA E(4%~49%). £ 7 kA 4L 4 POM
(23%~39%) L B Pt % 4 #1(0~22%), THART e B R E G+, K HPOMMAGEIE & T &0
Tk & K, 0.95% 5 AF T8 &= X 5 (CDA A 4 24%~54%F01%~53%, T i & A £ Kot
BT N 0~27%. RFR KW, Kt ETUA—ERE ERKEF B RP AR, ¥
MmAREER, BN RETENCNRIE, TERFELARMAEGENTETRELN

ERW.

KBIA: K5, kebsk; BEIEMGE;, BEA; BE; ALE; B KRIE

hE3ES: S968.4

PEAER, 2 (dpostichopus japonicus)FiFE i
R, © R TR E K SR AR ) S
—o TEFREAC Ty, Wb IE IR AL AR A g R
FE T XL SR A S, (R SR i Y AR
B —, ARAEERZE . RS H RS
5 Y % A5G 7 A T 2255 0, AT e BH MY
REARZK IR R R BG AL 4 . B B Ak
SR PE R A EE D | A 25 TR A 0 b
KBRS, DL BSOS T ik, HEAES
ARGk e S HE et BB, FRE Mk
BT A e . REmRENE S ]

WIS HER: 2015-10-22  {&EIHEA: 2016-03-08

MHEFRER: A

BAPERBAC, i, BRI ZAE A 2R i 5k
Wi R AT s SO R, ISR AR . KirH
FREMESRERERSRNBERZ —,

g R AR R R G W R, 2
FI S EZ AR AR E% % 1 5 X
FORA KBNS, WPomory 5 iy i A %
WA 18 2 (Holothuria scabra) ¥ & TE 1 55 1 16 FE B
HMhin s kB, P IR, S A ETEE
FNMEE , FEATRE AR TS AT TR L M M
N LW, RS TR 2 HE 2 0 M0 ) T 18 5 [ 35 75 1
Y ZR R W (Thalassia hemprichii) 7 [, LI I

BERE: R AR A1306117) KRS0 50 HEARHIR L 5 -6 151(20603022013020; 2060302201517105-2); 111 %

& BHE I %1(2010G002050)
BIE1EE: #7H#Y, E-mail: fangjg@ysfriac.cn

http://www.scxuebao.cn


http://dx.doi.org/10.11964/jfc.20151010126

926 ko R 40 %

WHoE R W Tl R AE S AR AE TR R P Y 2
Moo T A AR 0 R N IR B R R 2 )
fii, AN R T 3 AR R B A T R R A R
B HZ AR B B S BE A BT R A I R
Ji&, W RGRAERZE 20

UTAEAE, AR LR RIL T Wi A A e X,
T 2 Bl 3 o8 K i B ek G K k) i B
A B, (A R —— R I S P A
IR % R G T B R o AN IR R
GeXt RS IR A AR, AR TS AE LD 2R SR
— b0 2 P, 6 R I o A VA AR B I
B4 I e R SR AR Y RS T kAT T
I RTT, B AR T M I SR FE M3 A 2
e, JF R 5 R G051 R 2t 0 57 A 42 14
HitZ%

1 MRS JE

1.1 Wit S

SO b, A B AE 11 AR 2R SR I T e R — A
HE WL HE(37°02706"N, 122°32'46"E), 7K1%0.8 m~
1.8 m, ZEHEK M4 K5 4017 4938 7K
e, HNHIREPIK BT, [RIBA Hw pr4a
He, 4% 35 W 10%~20%0 AL, H AR A KGR
oK B R T 5 T R O R Ay TR, B R A
Y1, ¥ENorris%:7 R AR W45 g s, AR
B A, SEGAER 4T A sk A )
{18 A i B o, TR B R I Py Rt
WV 817 55 B 2760%

[i) B 326 b B A0 B SRR SR A A I R g, X H
PR TR S A RN YRR, kb A
SR N F b BB AR AU 7 a] B T A (37°2746"'N,
122°33'25"E), FEMGFIFPAR 5K ER &5
AR, KIR3 m~5 m, JH N/ RE S
Ye b A 6] 43 AR WIS B 2R 7, AR Rt s e e 0
A AR R, Ry, FHERED
50%~60%, Ak BAERKRAEE, EREEE
BRI
12 W7

Kot R 5 B B xF B BRI B F 4w 2
20134E5—9 H , | Star-Oddifli B 3¢ 5 {00 Kt
P IX (R 388 25 1 75%~100% ) A1 JE] [ '%% 40 1) o iR
DX (TG K 388 43 A 1 R 8 0 D JEG I DX Y I i 4 7
TR RS0 5, 10 520 IX U 3 A K 14:000F

http://www.scxuebao.cn

190 NI o P ¢ S = o < 0 s el () A WA R (g
J<5%%) KR, FHPro Plus(YSI 2 )% &
(75%~100%) . 1(~50%). fi(0~25%)31> 55 T 1Y
R Pt DX LG DX R I S AT I, P i
P 1Y I i DX B8 208 1 ] XS B DX (BRI <10 m)
AbF AR GRBE , AR ) — 2, R — 55 B A
34k,

E MR FH G R A RS E AT T
il 3 vl I b BOPS 2 Je F ) A 7 A CR
B R AE E) FK AR BE BORL A ALY POM, R
JXfEE ] I Xk s I A B AR i Sl 3 N 1
P2 e FEERRA = H AT . RGN
B SGE Ui SN N b T PG SN
T FRLHE S Ab B R, KRS m~5 m, JE R
A S PR A 1] o AT B IR SR, AR
MR IR B AL A KR, IR Y, Ak
AR R RS S o R S U RE | B B A K B
JEaiK e, 60 °CHET, B A B A B 5 0
(180H), 4MHCIEZE, FRMLTIRAERRI; K
W e S JBORE S R AR, ELFE M B RS 0 A HE R B
gy, diKmhE, JRgEA R kR s POMHI GF/F
PO LT e 2 A2 LR Z K s s BE AW h
N0 T BB R T PN A 5 I IG AE E IUAS T Rk Ol
IR Z IR, 2 B Riera¥:" K Herlory 55" %) 7
PARARIUE , 7ERAGE TSR, #5010 min,
1000 g). HET. FhERHEZE, DL b il & B A o gk
A FEHETC R T I (Elementar 3 )[Rl 67 K i
{X1SOprime 100(Isoprime & [E )i 176" CH15" "N
e AENLR WELISEMIERE, & LH

0X(%o0)=[(Rsample/Rstandard)-1]x1000
A, XFEARPC 8{"N; RsampleFEA (K [H] 7 &
FLAE(C/PC; “N/YN), RstandardfZ bR i) R &
Pl o B . AR E A7 28 0 7 9 A e ) 5 43 S
i PDB(SE YU EGT A1) M2 U AN,

1.3 Zitath

I3 FHSPSS13.0 A7 X6 A - 3 X % J&] FiDxt B X
A A B AT PR R, BEKEIRE N
0.05; PIRLIGIE 4 E B GE - HEXNESE
W) BTk A 20 BT FH TR B AR R 7E R JF 1 STAR (Stable
Isotope Analysis in R ) F#EA71" . AR J& AR 9 3
i SAEYEK/N, KitE. BESY . POMA
JEE AT T B A R 2 R B R S ) s A
AR T T . POM.JEE G £ R 5 AR



6 4 FAE, 4 IS EHEIRAT R A A T e 927

PO AR E G S EYRIE. ks (&,
1750 0000, HHRARWIR095, 0.75M025E 5,5 IHERSABREERWDEE. KEER
KT By B A5 X (8] (credibility intervals, CI), S

Hrp0.95F B B A5 X RIAE SO IR N ‘
R TR MM IX B RP X 50.06, (HEEH

2 4R SR, ZERIFAREE(E2)., MXKIEZEE
SEE I 45 R R P IR o R 7E p A G
T, KMEXMREZEAS TRDX, 20
F, LHESZET, RRKZEHEIE0.62 mg/L(E3),
JCZWEERY, P EE T, KX g
TFHBERDX, FEETEET, BReHMmIN, WX
R, RMEXMMTRERDX, 2HY

21 AMEXSRAERERMXEERRERN
Eb i

FE6 3 —9 F [a] A i 388 X J2 1 B AR Ak 3 Rl
16.6~29.9 °C, #KABILHRER PP X ALK, 2ZMHA
A5 AL —0.04~0.33 °C, F32%{E #0.10 °C

— KH[#:IX eelgrass patches 0.13~0.38 mg/Lo
— RIS b0 X A1
difference between sandflat and 2.3 iE 5‘& iE 5 }E_I E % E ii] EP %U % A 5§7_‘E
eelgrass patches N o 2
g% 033 g RIFEMEM R EREER
ooy 025 ©5
oz 20 030 2% P 0 0 30 19 305 90 00 5 149 67°C 5 0N 22
gg;& 150 §é§ Eﬁ% (B4 51 R—-15.27%0 F18. 11%0(F 1), 5 AR4E [ 4k 2
e : : =
= 501 | | 00 =g Y Z GRS BAR (F4), AR N AL
2013/6/7 2013/7/7 2013/8/7 2013977 5 IS I 10.95%, 106 CIl %
H
Fled B, K-20.12%0 (P S). TR BOHE fy (00 A2 A4
E1 AMtEXRSEARRVDXRREE il 1t 3% N 0P C RGNS AR T W 4 . FAR
Fig.1 The bottom temperature of eelgrass patch and N FEERB BRI ES T CLE R
adjacent sandflat ~18.83%0, 6" °NH6.59%0 . Wb IFHEH K&k

[ 0~25% & FEARUTHY R R X 0~25% sand flat

11.0
B 0~25% 35 K BEX 0~25% eelgrass patch
0 40%~60% BT F KI5 X 40%~60% sand flat
10,09 _ ,
40%~60% 15 5 KM [X. 10%~60% eelgrass patch
B 75%~100% 25 £ ATIE WS IR IX. 75%~100% sand flat
9.0

& 75%~100% i K FEX 75%~100% eelgrass patch

WA /(mg/L)

5H May 6] June 7H July 8H Aug. 9H Sept.

INTH]
time
B2 ARWE. . B)EEAMEXSMENRKRXEKERS

Fig. 2 The surface water dissolved oxygen of different eelgrass coverage and adjacent sand flat
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Fig.3 The bottom dissolved oxygen of different eelgrass coverage and adjacent sand flat

*1 BMEGREPRSNEERENREMRLE
(mean + SD) K+ ¥ = (n)
Tab.1 Stable isotope ratios (mean + SD) of A.japonicus

and potential food sources in sea cucumber pond and

adjacent coastal seagrass habitat %o
8 C N n
2
2 A. japonicus -1527+0.86  8.11=0.51 7
K3 Zmarina 9.27+0.65  6.58+0.56 4
M) epiphytes —18.17£1.53  10.11+0.30 3
JEMITH# microphytobenthos ~11.24£0.87  6.93+049 3
WRLAHLY POM 2501029  4.36+045 3
BRI
% Ajaponicus -20.12+0.54  10.95+0.40 6
MAEKRMEE Z caespitosa —-12.76£0.27  7.16x0.38 4
BT Spallidum -18.830.31  6.59+0.57 3
IHE ) epiphyte —17.874£0.95  8.57x0.11 3
JEMITH# microphytobenthos -1520£1.24  6.33+0.55 3
WRIAHY POM -25.54+0.44  434+045 3

POMWK R ZAEAH T, 435 M —-25.54%0 5
4.34%0F1-25.01%054.36%0.
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Fig. 4 Stable isotope ratio of sea cucumber A. japonicus

and food source in sea cucumber pond
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Fig.5 Stable isotope ratio of sea cucumber A. japonicus

and food source in seagrass bed
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Ecological function of seagrass Zostera marina L.
bed in sea cucumber pond

GAO Yaping', JIANG Zengjie', FANG Jinghui', DU Meirong',
LIUYi', JIANG Weiwei’, ZOU Jian', FANG Jianguang'"

(1. Shandong Provincial Key Laboratory of Fishery Resources and Eco-Environment,
Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China,
2. Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China)

Abstract: In order to determine the ecological function of seagrass Zostera marina L. in sea cucumber culture,
water temperature and dissolved oxygen in the eelgrass bed of a sea cucumber pond were determined and
compared with the adjacent sandflat. Food sources used by sea cucumber Apostichopus japonicas were determined
by comparing their stable isotope signatures (6"°C, 6"°N) with those of food source. Proportions of different carbon
sources were estimated using the SIAR mixing model on §"C and §"°N values. The results showed that water
temperature at eelgrass patch bottom was 0 to 0.33 °C lower than the naked sandflat. Surface and bottom dissolved
oxygen showed no differences between low eelgrass coverage (0 to 25%) area and sandflat, while in area with
mid-to-high eelgrass coverage, resolved oxygen was 0.12 mg/L~0.62 mg/L higher in surface water. Bottom
dissolved oxygen was lower in mid-to-high eelgrass coverage (0 to 0.38 mg/L). Stable isotope signatures 6"°C and
"N of sea cucumbers 4. japonicus was —15.27% and 8.11%o , which differed from those in adjacent coastal
seagrass habitat (—20.12% and 10.95%o). A strong role of Z. marina matter as food sources was indicated from the
estimation of SIAR mixing model. The model gave higher upper and lower limits of 0.95 credibility interval (CI)
(from 13% to 52%) for Z. marina relative to microphytobenthos, particle organic matter POM and epiphyte, for
which 0.95 CI ranged from 4% to 49%, 23% to 39% and 0 to 22%, respectively. However in adjacent coastal
seagrass bed 4. japonicus showed different stable isotope signatures with —20.12%o and 10.95%o for §"°C and 6"°N,
respectively. 0.95 CI of SPOM and brown seaweed ranged from 24% to 54% and 1% to 53% while seagrass Z.
caespitosa matter only contributed to 0~27%. These results demonstrate that Z. marina could reduce the bottom
temperature in the pond and increase surface dissolved oxygen. Cultured 4. japonicus consume relatively higher
amounts of Z. marina than other organic sources in this pond. This implied the importance of seagrass habitat in
the pond environment. The importance of seagrass habitats in sea cucumber pond was discussed and the necessity
and feasibility to transplant seagrass to sea cucumber pond was highlighted.

Key words: Apostichopus japonicus; Zostera marina L.; sea cucumber pond; dissolved oxygen; temperature;
stable isotope; food source
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