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Abstract; Seagrass ecosystems form the foundation of one of the most important coastal wetlands, whereas their habitat
quality is declining due to the climate change and multiple anthropogenic pressures. Understanding the pelagic-benthic
coupling in energy flows is essential to the protection and restoration of seagrass beds. Stable isotope analysis (mostly 8" C
and 8" N) constitutes a radical improvement to analyze diets, which is now widely used to trace the pathways of energy flows
and determine the contributions of different diet sources to the ingestion of consumers. In this paper, we conducted the field
sampling of the carbon sources and consumer trophic groups of the seagrass bed in the Yellow River estuary wetland in July
2017. In total, we divided all organisms into 15 trophic groups, comprising detritus ( suspended particular matter ) ,
phytoplankton, epilithic algal matrix, seagrass, Spartina alterniflora, zooplankton, gastropods, bivalves, crabs,
polychaetes, shrimps, Planiliza haematocheila, Cynoglossus semilaevis, Synechogobius hasta, and Lateolabrax japonicus.
We then detected the stable carbon and nitrogen isotopes (8" C and 8 N) of all trophic groups. The trophic positions of
consumer trophic groups were estimated based on the 8N values. We obtained the potential diet sources for each consumer
trophic group based on the published diet data using gut content analysis or isotope signatures in other seagrass beds or

closing to our study area. We ran the Bayesian mixing isotope model ( SIAR package in R) each time for each consumer
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trophic group to quantify its diet composition, and then calculated its pelagic and benthic contributions. The results showed
that the 8”C and 6N values of carbon sources and consumer trophic groups in the seagrass bed all showed significant
differences ( P<0.05). The 8" C value of pelagic carbon source ( phytoplankton) was significantly lower than that of benthic
carbon sources ( —22.26%o and —12.34%o, respectively). The trophic positions of consumer trophic groups ranged from 1.49
(zooplankton) to 4.20 ( Lateolabrax japonicus) . Zooplankton relied on pelagic pathway and gastropods relied on the benthic
pathway , whereas other consumer trophic groups relied both on the two pathways. Moreover, we found that the 8" C values
of consumer trophic groups decreased significantly with the increasing pelagic contribution, otherwise increased significantly
with the increasing benthic contribution (Adj R*=0.49, P=0.015) , which is consistent with the distinction of §”C values
between pelagic and benthic carbon sources. The quantitative analysis of the seagrass bed in terms of trophic structure and
its pelagic-benthic coupling can help us to gain insight on the trophic transferring characteristics and thereby provide a more

systematic perspective on the ecological protection and restoration of seagrass beds.

Key Words: seagrass bed; stable isotopes; SIAR model; pelagic-benthic
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Table 1 8C and 6"°N values for the carbon sources collected from a seagrass bed in Yellow River estuary wetland

, 8" C/%o 8" N/%o Y
e A _ A _ B A
Carbon sources Byt b2z Hfe PR Sample size

Mean SD Mean SD
ETFEBURIY) Suspended particular matter -11.54a 1.22 5.29A 1.15 6
IFIFAEY) Phytoplankton -22.26¢ 1.07 2.49C 0.04 3
R HESILT Epilithic algal matrix -12.98ab 0.40 5.02AB 1.20 3
M E Seagrass —-11.66a 0.42 3.61BC 0.66 6
H ALK Spartina alterniflora -14.68b 0.22 4.95AB 0.05 3

a.b.c EAEARFERRIE 6 C (H 2 MH 1Y B 2424 5 (P<0.05) ,A,B,C EMFARIRRIE 65N {8 =2 [7] (1 i 2 1 2% 5 ( P<0.05)

BT 11 ST R VR - IR ) 8 C A M HAth /K AE S RG24 R W35 2 Fiow IR Im IR Y 8 C (5
B AT (] XA R ) 67 C L, AR S X VR UERR U5 RN IR U (1) 61 C AEL 25 Z9° 10%0 3 75 AT W e
TR Z B 22 (HE /N, 29K 6%o , 1T Jurien V5 VRN BEl T 52 7K Jal A Superior TR R R IR 25 (L 5, 20 B 29°h 15%
1 14%o.,
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Table 2 Difference in 6! C values between the pelagic and benthic carbon sources

B o/ B3k
Area TR IR JERAVTB U5 References
Pelagic carbon source Benthic carbon source

] [ R Seagrass bed in Yellow River estuary wetland -22.26 -12.34 EN I
BVGENE S R SE Gulf of Mexico seagrass system -21.8 -17.5—-12.2 [28]
YRR R IX. Mediterranean Marine Protected Area -24—-21 -20—-13 [29]
Jurien YT FE T 1 7K Coastal waters of Jurien Bay Marine Park -25—-22 -14—-10 [30]
R K East Lake Taihu -28—-26 -25—-22 [31]
Superior ] Lake Superior -31.5 -28—-18 [32]

B VR FEPRTH 2 B DI R 1) 8 C L 2B B B M2 5 (3R 3, AR R Iy 20001, Fy, = 1111, P<
0.001) , VFIESIYIN 8" C Fedlk, 1 (-21.78+0.98) %o, 5 IF WA Y ez il . KBTSy (LFE1E 22 3%
J 2R IF) M SUC N (-14.19£2.49) %0, o (1R PGB VoAt Bif) 19 87 C N (-17.37=
1.68) %o, HEJEISHY 87 C Heiy, I (—12.01+1.46) %o, S5 ML THKAY 67 C WA B EMELE R (P>0.05)

M2 SUN YU HAFTEE WM 225 (R 3, R T 2047, F, ,, =29,P<0.001) ., FFHFshYIR 6°
N & E LT HAN 584 (P<0.05) , LRI Eh Y NG 2 MAFESN -1 8N Ry FLLR it 17 i sh W (108 32 9k
1.49, KRR 6N [HMIGEZ ((6.95+1.07)%0) FIUF ( (10.42+2.34) %o) , HiE 37 9% N 2.23—3.25,
i1 8N 43 A i B ARR £71.( (10.37+0.35) %0) B fifi £ ( ( 13.65+0.52) %0) , HoEE 7 4% 3.23—4.20,, fifi fi Fl b 5E
iy 8PN W2 = T KA 3IY (P<0.05)
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®3 BAMLEEEEKREHEESCMS N LLENERE
able ? an values and trophic positions for the consumer trophic groups collected from a seagrass bed in Yellow River
Table3 &% C and 6" N val d hi itions for th hi llected fi bed in Yellow Ri

estuary wetland

8 C/ %o 8N/ %o

TH 2 & DIReRE FE % HIRG
Consumer trophic groups HifE b2z Hfe iz Sample size  Trophic position
Mean SD Mean SD

TP Eh%) Zooplankton -21.78d 0.98 4.44D 0.04 3 1.49
XGEZ Bivalves -15.37a 1.77 6.95C 1.07 6 2.23
Jl§ FE2& Gastropods -12.01bc 1.46 7.17C 0.78 10 2.29
# Crabs -15.73abc 0.59 9.08BC 0.47 3 2.85
£ T2 Polychaetes -14.33ab 2.66 9.29B 1.01 4 2.91
U Shrimps -16.56bc 2.91 10.42B 2.34 4 3.25
¥fti Planiliza haematocheila -16.32bc 2.33 10.37B 0.35 3 3.23
LW E B Cynoglossus semilaevis -16.79hbc¢ 1.22 11.62AB 0.70 3 3.60
VOHELf Synechogobius hasta -16.85bc 0.14 13.41A 0.87 3 4.13
6fift1. Lateolabrax japonicus -19.51cd 0.78 13.65A 0.52 3 4.20

a.b.c BIEARIE 2 6" C (4 2 M) g M2 5 (P<0.05) ,A, B, C RALAERN %2 85N 4 2 a4 i &M 2% 5 (P<0.05)
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R I RN (& 3) o X S PR IE A 87 C (M e S —BL,

3 iTFig

ASBIFFE AR BT 11 300 V3 T 55 R A 5 R 2 25 DI RERERY 67 C MBI IR ( -22.26%0——11.54%0) 5 K 1#
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TR IR IR AR IR Y 6 C (E 7 LR JERIP
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Fig.1 Diet composition of each consumer trophic group based on the output of SIAR model
Biv: A5%2 bivalves; Cra: % crabs; Cs: £ M H 8 Cynoglossus semilaevis; EAM ; /£ 32T epilithic algal matrix; Gas: 5 /£ 2% gastropods; Ph: 12
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Fig.2 Pelagic-benthic contributions in each consumer trophic group in the seagrass bed in Yellow River estuary wetland
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