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W AR AT R A R 5 i TOC 48/ CIN 2 % IF 48 % (P<0.05), T 5 TN 4 & f1 DW/FW
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KR COy, M N T ¥ BRI, f22E I in ik
TR CO, g K iy 8, A4 F T3 KA i
CO, (a4, 2016) . 1 RIS £ T K AR
WIRBE, i 2 2802 H b d5 JE B 2B 2 — (Cacabelos
et al, 2010). i /2 AN AR A i AR i 8 L iE
PETRE Sy, LKA B i 3Rk R (Wessel s
et al, 2006)., X LB S ) 7E A 5 i i F v SR
At v 7 S 4R AR T B A 4 ok JE (Duffy et al,
2000; Jiménez-Prada et al, 2021), KB 3 199 2%
Az il B REL E B E m B SRR, NS R
St 1Y ) TG A RN e B 3 ol = A B I (Tano et al,
2016). T HEAE VA 55 S AE b i o R IS R O R
RS RGP B — A AT . eI,
R 5V R 8 G Bh 4) =2 [) 1R 56 R — LR Vi R R
BUREIIT T S Z — (K558, 2019), #EAfi sl XK
AUV BRI PR B R ) — DR N A o

FFZ T HESh W — K, i 2 2% KA R
AN Ay e, MR s, et nr
P17 () R A0 i, R A K Ul 174 A g
(WS, BT B A AT DAy b i3 8 KA 3 1)
A AR B OB RAE, 2013; HERMESE, 2018), fHK
TR TG 5 1) RE VR 45 R ) iy R RN R I SN
505 1) % J& (Duffy, 1990), MM X K B ¥ 5 i V% 45 7
A 3 AR E .

YN B WS W S 0E A R B A% 326 1Y) SC BB 1Y
Uiy 2 2 o HE B AR A, N R TR 9 T S R A i e B
PO, WSEE a7 s ks i, FEET
WOl BRI R P r] BB R 75 AN T ZR VR o A SC LA
LU 7R > B o A2 26 rh 42 i 44 R (Eogammarus - possjeticus)
R SZEG R, BFST T HE 5 A B R R v g 4 £ ok
Bk, IFRILERTT T AR AE AR RE MR, DU A ik
T ) 2 R SR S A B

1 HREE
1.1 SCIEH

ASHIE ST A P AR SRR IR SR Ll AR B T A U B
T Y 3% 5E M YE L, B & (Ulva prolifera) . I iF &
(U. intestinalis) . i & (U. compressa) ., £k P L
(Chaetomorpha linum) Fl 2 % 3¢ (Cloniophora sp.)iX
5 Ah 2 R AR BR H LR B 3T R S I K 5 A
Wk AR SRR R B M SE B = S, 7R 100 LY
IR BEAR TR 77, B SR WKk H O 507
BKAWUETIE . BIRAKIE R 15~18C, FHE N
29~31, pH iy 8.0~8.2, H%(DO)N 6.7~7.5 mg/L . &

TR H AR T i K 1/3~1/2,
1.2 BRIW

121 KA#EELEFEER LR S 5y K
e JE R RS AR BN B B G 5R 24 h, TR B HES
Ji , B A SR IR B 25 4 2000 miL i 8 IR K Y VB R
520 cmx15 cmx10 cm), FERFEE TR 43I
5 Fh R Y ifg e 5 W AR SR AR YR D IO
RSB — i) A2 J5 A IF 0.4 g (2 100 B), 4fhfef
MG RREZ R 2 g, PRIETR AR RAER TR B
HER o 48 h 5 4 SIS AE R AR TR e, FHZE IR K mhe gk Ay
VPR, P R D OB R A v v R T A K A TR
T, AT RO 2 2 0.000 1 g)Fik k4% M iy i fif v 3
P AE MR R (R ), T AR R R A R
R, LEIEE 6 FAT, 4 DX BN AIT), #%
BHRIRARWT

C=[Cy- (1+K)—C]/(W-1)
K, C FRREER, R E R E) 4 5 Rt
T P fef i A ) H B i [ g B /(- )] BT A Y H 45
Bilg THEN(gd)]; C Al CirilftTIFHW . KE
H(g); K FR/RTE t BRI P e AR K R B (xR
S A S VA e e 1 A AR B DAV ) 1R A R
%), W RN AR R IR 1 7R (g)
122 XAEFELAFRBERER 1E 3000 mL 1y
HRL )T BT (20 cmx20 cmx10 cm) it A H AR 5 44 T
50 (R EZ 0.2 g)fl ik 5 Fhk AL R 5%
FEPP BRI PECAL 1 9o A LSS e BR AN i A
£, B 5 PR EEAN H A B 3~5 om & 2 HEREHLIE
B 12 h g SRS L A IR AR, LRI R
48 h, SIS AR RS, THRE AR A R
AR, LREE 6 4 FATH 4 X ORI ER),
HAERAER I

1.3 #HERMNESHE

AHFFE LA B PR A i G TR L (DWIFW, P17
FE n=4) . BANLEK S H(TOC, n=4) . BA & (TN, n=4)
FR A L (CIN) N A E SR ehn . 1R ES T
FIE I, Je HZE MK bl e 3R, e Mg 4t
bR 1 oG N s o T N O i £ R s
(FW), SRJ5 B e T 70°CH A it T 2= H &
(48 h), FriiEHEE T8 (DW), i1 DW/IFW, Tk
ZRFEE AU, SR Elementar EL %50 A0 Hr Y (12
[ Elementar 2\ vl ) 2 ¥ % TOC F1 TN, Jfi158 CIN,

1.4 HBELEBESHH
Jir A S2 U KR 25 SPSS 23.0 Ge i A7 A B4
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Hr, R 2 J7 225347 (one-way ANOVA), Al ik
PRAA MR Turkey Fikittr 28 Hods, MMM
SR FRUAE 5 A4H 5G4 #r (Bivariate) , LA P<0.05 1 A []
Qb B V) 25 5 SRR

4 0.08 1 0.10), & 5 sk bk, ZEBHN TR

Wi (h 0.29), LM & A& 1 345, mirs
H) 2.4 4%, LR RR 1.5 £%5(P<0.05), TOC &+
BEWMERGE R 37.72%, HIKMWEZEH R

) wm 25.44%, HirE H5HMFE R TOC & wEMY4, 405k
= 33.28%Fl1 32.86%. LMEAEEA F M TN &iH
21 S5HIERHNRESEHME 4.17%, CIN MKl 6.66, Mir& WA, TN & &
. e Lot . " &R 2.77%, CIN %k 11.95,
NF 1R, WAirE S W o T LA 2 (45 51 e
R1 SHAEEBENHRESE
Tab.1 Carbon and nitrogen contents of five species of macroalgae (Mean+SD)
X " iR Fh2 Species of macroalgae
WS - o P —— e .
Nutritional traits %ﬂq:l:l ﬁ{ﬁm /)%ﬁ} )FEEE{% 4%{5‘\% (llFm
U. intestinalis U. compressa C. linum Cloniophora sp. U. prolifera
T% L DW/IFW 0.08+0.012 0.12+0° 0.19+0° 0.29+0¢ 0.10+0.01°
M HLER TOC 1% 32.86+0.71% 37.72+0.44° 27.750.28° 25.44+0.22° 33.28+0.57%
S TN /% 2.77+0.18° 3.81+0.16™ 4.17+0.16° 3.49+0.13% 3.16+0.17%
A CIN 11.95+1.06% 9.92+0.54° 6.66+0.19° 7.29+0.22° 10.55+0.39%
. F—frd, REFEa, b, cfl dFER4 (R 25 8 2% (P<0.05),

Note: Different letters a, b, c, and d in the same line indicate significant differences between groups (P<0.05).

22 HAERERNT 5 ARG RNBRIERE

221 RABFERLAFRBRER SRREYFRALNN
X5 it R T T A A (FW) S R B H BB R /T
PR (DW) FA7 AR H BB R 1 AR (b A AR — 3
(1), X & & e R m, 9k 0.81
A1 0.80 g fEf F/(g-d), i XL I A = 3 A 22 B 3 0 %

— HA = Feeding rate (FW)
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Fig.1 The feeding rates of five kinds of macroalgae by
E. possjeticus on fresh (FW) and dry algae (DW) in
non-selective feeding experiments

AN BEFR 7R 4 8] 22 5 1 % (P<0.05), R
Different letters indicate significant difference
between treatments (P<0.05), the same as below.

BHREM, 254 0.19 F10.21 g i & /(g-d), Hr,
Xof Ji R R 5 i i AR P B B R A J ) AR,
£ 53 (P<0.05), [FIFEHL, FHT R AR L
MR BB R, ZMIFE Y 12 (P<0.05),
TGP B SR rh , AR R R RS
i TOC Fra AL iAR —5, HEER R
BB TOC & M FRARIM BRI (R] 2), 10 TN & &Y
AR AL R B AR T L MR R S, B A S R
RBEHEEE TN S 0 T 2 RS 3);
R IR B IMR B R AR L S CIN SR —S(A 4),

M5 18 b 52 7 A0 56 (8 5). 4 Bivariate #1647,
",3 1.0 A % Feedingrate 0 TOC - 50
2 »=2.081 7~ 17.762x>+ 42.142x + 6.683 8
E 08l ;ﬁ-i 09393 i 140
2 06f {30 =
& 4 8
204t 120 =
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© 021 K 110
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Fig.2 Relationship between feeding rate of E. possjeticus
and TOC concentration of dry algae
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S o6 \ Ko L L 22 Bt , OO Imir&E e s, Lt
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g 04 ~ _ 12 AU ST R 2 S L (K] 7, P<0.05), H 5Tk
02t T, * 11 FEPESR B SR i B ARRL, X i o AN R
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& o @* & 4\\)@ W W o & o\x’x@ Fig.6 Proportion of E. possjeticus individuals inhabiting
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Fig.4 Relationship between feeding rate of E. possjeticus
and C/N ratio of dry algae
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FEKE . m TOC SRS . i &
BB, MXHMEE KR K TOC & &L £
BN 22 B B A BN, KB AT (2013) JT e i H: 35
£HIT (Ampithoe valida) % 3 Flifg s i sc sy, 4551
FH, SR AR AR 0 5 B R S B K B A
XK, SN TOC FHEHAC, Mr&Ke, ik
B T ) 9 288 2 3 g 4 A R M R A Rl 2
H BT K 5 Z AR, A Uk R i i
AMEPERR R, RAG = A KR BB M s AR Y
S, AR U R A G B A AR XS AN [F] TOC 7 i i
R ER B R T 22 5 o VP 2 Bl AR S ) R — Se i TR B
THEMES Y, 3R XT m A& R B e A
(Valentine et al, 2006), {H 14 JFL £ MR X =5 TN 75 = Y
LA R i TN 22 T A R SN A o AR, it
PR IR AR I X R TN S BB, AT IR
S5 (2013)IA N, AIHR P T B 0 10 B R PP T e 5 AR
TG I PEA G, ARG Y 18 i 1 S R B B R B e
FO AR, IR W B R Y
A W W B A k£ (Cruz-Rivera et al, 2000), I
REGI LT A58 Al T rh AR SR HE , rh A U R
TAREWG . E A AR R R, ABFFTRY 6 FhifE s
H, BEXFE TOC B A, MixhE TN R
BRAG. BRIz A, AR, KRB WA IR AR
IR T8 25 5 A 55 R 23 52 el ) 0 1Y 4% £ 1 £ 1
(Duffy et al, 1991; Cruz-Rivera et al, 2001; Toth et al,
2005; Yun et al, 2007; Sotka, 2007; #5#r 1k, 2008), Hi
W] UL, R R A Y g ) 5 e R DR ) e A [
I 5%

3O, RESEEIIE G5 1 1 52 A= 25 5 Wil 44 MR 1Y)
F YR . Huang %5 (2007) % B b 2 1 74 S ik
i BRI 8 Fh i b 2 HAE YR T IR A, R
Bog i i 2 i e b 2 H F B2 s o Holmlund 45
(1990)WLiES:, 5 HAT ] By IR S i e AT,
Ui AT B A TS BB B, TAY)
PR . X W HARNT P 2B iF S Ar s
AR S IR R A 2 BRI T R AR AR T
MW R B R DR T, 2253 M E vFE 1Y
WAL S, MR AE 2 HESE, nlh
) R i 1k BT Ay B A S PR
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Uity FE AN R SR I i 3 v — 2R A A M Bl
Y, BB/ RSN TEERE, &R
T Y Y 2R BE (Carpenter, 1986), i Balducci %

(2002) )il A % B, 1 B HE R A 25 (U. rigida) Ly
YRS RS (<10 mm) s, 44 i (Gammarus
aequicauda) ) F i i 82.8%, ‘& 1Y H HE ik 5 i v
B A (SGR) MY 15%., 7F [ B4 1 e 7 I sh i
e, o R JE TR R, AR SR 3h
Y F Y 85.8%~98.7%, o, 3 st iR £
JER 3K 12 000 ind./m? (KT BK, 2008). A7 % Wit i 2%
JE o JE S, LR IE M X S VR 5 A A A
F52 IR (Valentine et al, 2006; Guidone et al, 2015),
Crawley 45(2007)if i % WA AR, i 2 (A5 30
16 .17 (Ecklonia radiate) Fll 5 2 3 (Sargassum sp.) Y
P oy B T 69%~98% 1 64%., 73 [E It K%
GUINTT R, BRI B VR TP R gl A, (il
Jir ke ) TR T Vi 308 T VB R A LA £ DI R 1) T
#7% (Duffy et al, 2000), BT WF5E R, EHLLEE
FEACKEE, BRI HR B L 2 R KO AR K, B
MEBEEERETEZREXLEBRENFES S
(Geertz-Hansen et al, 1993),

5T B, R o R R e R RS AR, —
05 TH AT DA ] — S SR 5 2 e ifg e L s AR, kb
A 36, (1 SRR S AE X8 R OB 5 G rp i
A FL B, 2014), 4N Duffy 25 (1990)F 57 & B,
FJ R (A. marcuzii) . 2 #F HL (Caprella penantis) flI i fE 1
PUT (Jassa falcate) g & 41 il 2 2 e b B A= a2 )
AR Jr—J5 T, i IS A AR AT TR R 2
AP AR AR 2 ), JU T R — S n] g | A
BRI AR R TR S, AT 4EHR K A S R G DI RE 5
% (Poore et al, 2013)., AR HT Pk 4 (2013)ffF 75 4 W1 ,
SO B AL R B S R FH X LA 26(U. pertusa) 4= 91 1
A B R AMEIVE . AR, AR R AR R 2
S AR AR RS, XA B R S R
5% 0.81 1 0.80 g fif d/(g-d), RPXFfefsedhng H
[ ik 80%LA I, X 5 #ER A (2018) I T T 4 2R
JE—B (P AR AR X WS T AN HIR B RN
7.6%, IR BRI H SRR Yl 82.8%), IR,
FiY 2R HEAE (201 8) WL fit H , TE M /K It S0 A 1) e DA 2
PRI K3, R R e D A I R e R P A R
) A T S
3.3 fUMEEFRLFFEREENBICRI

R B A S IR R AR 7 ) i R IR —
(55 R4E, 2015), 2wk B, JR3h & A
LR A S RGN E SR (ESF T4, 2019), i
SRR W P I B T PR —, )2
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EREAT A Wk ks, HF K5 (Eschrichtius
robustus) 45 Vi ¥ 5 4 i) 2 4 oKk R (Duffy et al,
2000; Moren et al, 2006; Rodkina et al, 2020;
Jiménez-Prada et al, 2021; Xue et al, 2021), Z-FEY

BEM R IRIATT , FEAE S R G WY B I RE & s b
e E A B R HIEH (Costa et al, 1999), i f& X% K
UV S 0 G B AR R HOR TR ) AR 7 3 b
“H” ) {R A B AR A R ER T (8] 8), S S EL Ak
MR R ETLEE . B R XL T EY
BET v VRS, A AR AR RE A TR B A
—HR 53 Bl A N B WO B B T K AR, SR ik
B, I3 —8Rar RN IS5 101 S ) ) 4k 2k ik
7 BAd A7 R W k4L 386 (5 )R T, 201; 5Kk 5%,
2013, 2022).
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Fig.8 The carbon transfer from macroalgae to
higher trophic level by gammarus
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The Feeding Selectivty of Amphipod Eogammarus possjeticus on
M acroalgae and Its Potential Carbon Sink Analysis

XUE Suyan™? MAO Yuze*>*”, LI Jiagi*? JANG Zengjie', FANG Jianguang®

(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Key Laboratory of Sustainable Devel opment of
Marine Fisheries, Ministry of Agriculture and Rural Affairs, Shandong Provincial Key Laboratory of Fishery Resources and
Eco-Environment, Qingdao, Shandong 266071, China; 2. Laboratory for Marine Ecology and Environmental Science, Pilot
National Laboratory for Marine Science and Technology (Qingdao), Qingdao, Shandong 266071, China;

3. Weifang Institute of Fishery Industrial Technology, Weifang, Shandong 261108, China)

Abstract Carbon sequestration and carbon transfer through the food chain are important aspects of
the carbon cycle in marine fisheries, and an essential part of the blue carbon sink of marine organisms. It
includes not only the carbon used in shellfish and macroalgae farming at lower trophic levels in the food
web, but also by certain organisms through feeding and growth activities. In marine ecosystems,
macroalgae are one of the most important primary productive forces and one of the most efficient
carbon-fixing organisms. They directly absorb carbon dioxide from seawater through photosynthesis,
increasing the ocean carbon sink. Moreover, they promote and accelerate the diffusion of atmospheric
carbon dioxide into seawater, helping to reduce it in the atmosphere. Macroalgae support many marine
biota, including amphipods. Amphipods not only use the macroalgae habitat as shelter and nursery, but
also as a source of nutrition. Moreover, amphipods provide a critical food source for other marine animals,
such as fish, crustaceans, cephalopods, and even gray whales. Therefore, amphipods play an essential role
in the material circulation and energy transfer in the food chain of the marine ecosystem. As primary
consumers, the amphipods may aso play an important role in the carbon sink process of marine fisheries
by transferring the macroalgae fixed carbon to senior consumers. Additionally, amphipods prioritize
‘delicious’ macroalgae rather than treat them equally like many other invertebrates. They also reduce the
biomass accumulation of this macroalgae and even affect its community structure. Conseguently, studying
the amphipods feeding selectivity to macroalgae is essential to understanding the relationship between
macroalgae and algae-dwelling animals. Based on the above research background, this study investigated
the feeding selectivity characteristics of Eogammarus posgeticus, an amphipod from the Shandong
Peninsula, in relation to five different macroalgae, including Ulva prolifera, U. intestinalis, U. compressa,
Chaetomorpha linum, and Cloniophora sp. The potential amphipods carbon sink characteristic was
preliminarily discussed. The results showed that the feeding rates of E. posgeticus on U. intestinalis and
U. prolifera were the highest, with daily feeding rates of 0.81 g of fresh weight/(g-d) and 0.80 g of fresh
weight/(g-d), respectively, while the feeding rate of E. posgeticus on C. linum was the lowest of 0.19 g of
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fresh weight/(g-d). The proportion of E. possjeticus individuals living in macroalgae was the highest in
Cloniophora sp., followed by U. intestinalis and U. prolifera. We analyzed the correlation between total
organic carbon (TOC), total nitrogen (TN), carbon/nitrogen ratio (C/N), and dry weight/fresh weight ratio
(DW/FW) of the macroalgae, as well as with the E. possieticus feeding rate. A significant positive
correlation was observed between the feeding rate and the macroalgae TOC concentration and C/N ratio
(P<0.05). Nonetheless, the feeding rate negatively correlated with the TN concentrations and DW/FW
ratio (P<0.05). These results suggested that the feeding selectivity of E. possjeticus to macroalgae was
significantly correlated with TOC, TN, C/N, and DW/FW. It seemed that amphipods prefer to inhabit
filamentous algae with complex structures and dense branches. In fact, amphipods give priority to
Enteromorpha genus species with rapid growth rate and high carbon sequestration, which can accelerate
the carbon transfer process of macroalgae to a higher trophic level species. The carbon transfer process
enables marine animals at the top of the food chain to store carbon in the form of biologica pumps. With
the harvest of fisheries, some marine animals are removed from the seawater to promote carbon removal,
while other animals not captured by humans continue to conduct carbon uptake and food chain
transmission. In conclusion, amphipods have feeding selectivity to macroalgae, which may play the
important role of carbon transfer channel in accelerating carbon sinks in marine fisheries.
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