) - “‘ AYY AY)
5525 B3 LW EHEREER Vol.25, No.3
2016 4 5 A JOURNAL OF SHANGHAI OCEAN UNIVERSITY May, 2016

MEHS: 1674 -5566(2016)03 - 0438 —07

DOI;10. 12024 /jsou. 20160101633

MEREER AR AEYREARERMESN

AWHR, FTF, A&A, & B, fEE, & &

(AP MRFRRE 2B, BiE 201306)

 E: REUEWREY A L TS 2 5153 C N 30316 FR , X 4E i Bz w4 )
G AR EEEM . R AR S AL B KA BRI AL A 26 (U pertusa) (AR B
# (C. tenuissima ) \TARIRIAEE (G. livida) | TR B R E: (S. vachellianum) e3¢ (H. fusifarme ) Y& 35 91 09 57 i
T AT, SEAI E A R P R AL C & CAPLN & & (C/N I C N RGERIGI R A, 4591 AW,
VB JR 5 8 C 8 N (Bl 5 A A AR Ak A8 A2 4% , AR AR R 7 0 e 8 Aot R S [ PR 20 2 IR R A
e B 5 2 R AU B R P ) R B I o i1 (0 ~ 11 ) UE W r i (11 ~ 42 d) o 00t 3, 7Erl g ify
W YT IR VA Y 8" N (BT S i A A — 5 (VA8 By, X [v] otk B Ve SRR A AR G 1) 2 T 1Y

VI B EIRPOE L 0. 4 FE A W%

KR KAV RUEFNE; RS Mifds

hESES: Q178.5 XHEFRERG: A
TEYIRTEY) , 723K [ 0 =R TE & A
TSR G 0 G B2 00 3R R W BE T 4R A £
o, LT bR A S R G P e A s
PR RS RAERYREY ™ B TAESR
4 A BR AR 1 T 2% AR A X S AE W R VR )
FEUUMEIE A TYR 5T S A i
WS RGN, R A A 16 A2 3 R Y
T 2004 ) 53 i 5 19 A BILJBE ( DOMD) AR 38
WURLA LAY (POM ) — [R 2 LR SE RIS , T3
B b S B S A R I R AR IR T
PP o0 BT S ™ o TR v
A% TS T I A ol S5 o v 3t 4 80 22 ) A6 AS [ A 5 2
PRI VD WD O ) A B IR O
1S {6l 5 R TR S8 043 080 T R e S R
P21 MY = A RE TG AL
REZBCGEFEG YIS T, 08 8 VR w1 2%
A7 E R AR AT S B RS R
GO0 BRI S PR, PR R S A R i £
T 21 80 9 D AN ) o ik B 308 1100 R 18 2, X
AT FRAL AR CRLAR IR A LS5 ) AN, AR S ) fg

FS A4 2016-01-11 EE B 2016-02-29
EE£UH: BRARFEI4(41176110)

WARAHIE . AWFTERYIIE D 87 N (kS i
P T 8 7 42 , Jc o P ik 1) 15 %o 38 1 5 BT
SR R LA K SR TE M 5T h R B
ROt A C N BGE R 3 A AR fe A2
o PRI, 25 BA ORIV 58 A v 400 AN [) ik B B
F8 B 4 i, X % WD 96 B 1R i A S T e T
Ko

PR 3 B 5 R X A2 2%, e i A R X JE A
R, FURTE SRR R T B R 7 W0 0 C N AR [+
(AT LA A L, B T i B LA A
PSR A R, ARSI UMD
Y S 2 LR K B 2 U s ) Sl 1 5 %k
G, 5 AR 5275 WD 0T T2 1) 28 3L T7 308 D A 441
A AR BE T AR AR R RO W] 43
fif b BeilvE W) C N FU€ AR AL C/N 2534
T IR AR R AR U v P e B A AR R
SN AR LXK IR IR AT 3 40 8 SR G+ ),
111 P s 0] v - 4 IS A i AR L A 5 i
B, DASUI A T 38 A S B ) P 45 A I e Vg Jel 2
AR B SR T SR (AR S it S BB S,

TEEB AN : XIS (1991—) , B WL A, 5807 ) o B A 8% . E-mail : magiceolinl 991@ 163. com

BE1EE: H5TF E-mail ;syzhang@ shou. edu. cn

http: //www. shhydxxb. com



3 1 RUTSE , 45 - AT B T 83 R LI B ] 74 ik SRR A TR 6 3R A 439

U BPRS ik

1.1 HmRXESiE

S b SRIRC B AU IS Sk T TR , s B
AT NG R SN AT A TR DR X, 1
TSR ERLS o i SRl b AR AR AR 2 R G2 R T Y
U AL AR HEAS ) 8] Oy 2015 4E 7 A
25 H R 5 i 537 22 R BB L R L
A ZE(U. pertusa ) AN #E 3 ( C. tenuissima ) |75
ARG W B (G lvida ) | F0 IR H B #E (S
vachellianum) 2FHG5¢ ( H. fusifarme) , 3 2SAE AR
Yk BT I B R AT 2R 48 I 4% (120 H
20 cm x 20 em) . GHZE4S /K T H4E (100 cm x
50 em x 10 cm ) [ 5 , AN [F] 59 48 A T80 A AN [] 38 Aol
4% , B 2R a1 P v ) i A AT IR (181 1) L o9
S F A fef e HEAS S 5 11,18 21 .28 36 42 d 3%
IKIAR , T 28 48 vh U v W) 00 it 56 A L R O ik &5
H

TEWI KA . BE S R RIS, 57 RIS VR AR
o

1 BEXBTE
Fig.1 Diagram of litter bag experiment
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Tab.1 Stable carbon and nitrogen isotopic ratios of macro algae collected from seaweed bed in the summer

) % n p A
niger sfjjc);s T;;Jr—rlf distﬂjﬂuﬁlion 31 C/ %o 3" N/%o hézrt:%(
A Chlorophyta
1 fLAzE Ulva pertusa AENHE /R -14.4+0.3 5.0£1.2 3
ZIE] Rhodophyta
2 MALARE B Chondria tenuissima ()T /18] T Hy -18.0+0.5 5.3£0.2 3
3 PR I G. livida A/ -15.0+1.0 4.5+0.8 3
] Phaeophyta
4 ISR S. vachellianum [ A N 2 -18.6 2.1 4.3+1.1 3
5 EViiE Hizikia fusifarme {3/ 80 Ry -17.7+1.4 5.3x1.2 3
K2 EEGEFAZEEAEYMHE S CONER
Tab.2 Interspecific carbon and nitrogen isotopic ratios
between macro algae collected from seaweed bed in the summer
WFh ARERMRLE RIKDRER AR B LAz ERIE TOIRR A
Species 8C and §°N S. vachellianum Chondria tenuissima Ulva pertusa Hizikia fusifarme G. livida
LR H R B 3-c P=0.157 P=0.000% *  P=0.010# = P=0.278
S. vachellianum 3N P=0.193 P =0.286 P=0.744 P =0.346
AT 3¢ P=0.000% %  P=0.275 P =0.598
Chondria tenuissima 8N P =0.701 P =0.028 * P =0.893
fLAZE 8¢ P =0.004 * = P=0.121
Ulva pertusa 3N P =0. 065 P =0.449
A 8¢ P=0.479
Hizikia fusifarme 3N P =0. 650
PRI 8¢
G. livida 31N

o« FR P<0.05, % = Fn P<0.01,
Note; * means P<0.05, % % means P <0.01l.
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Tab.3 Linear regression analysis of stable carbon and nitrogen isotopic ratios,
C content, N content, C/N ratios of macro algae during degradation

Fhs 33 C/ %o 3PN/ %o C/N ratio C/% content N/% content
species R? p R? p R? P R? P R? P
S
EEEE&E(% 0.051 0. 589 0. 025 0. 706 0.147  0.348 0.676 0.012 = 0. 369 0.110
S. vachellianum
4 fo L5
'Eﬁﬁﬁ s (l;é 0. 097 0. 452 0. 007 0. 844 0.004  0.883 0.831 0.002 % = 0.833 0.002 % =
Chondria tenuissima
L2
0. 021 0.731 0.097 0. 452 0.864 0.001 = = 0.599 0.024 = 0. 057 0. 568
Ulva pertusa
.. 32%7& 0.267 0. 190 0.233 0.225 0.477 0.049 = 0.522 0.043 = 0. 002 0.927
Hizikia fusifarme
S L A 5
%iklﬁ‘):ﬁ[{;(ﬁ& 0.268 0.483 0.624 0.210 0.661 0.187 0.325 0.430 0.071 0.734
. livida

e # FR P <0.05, = = 35 P<0.01,
Note; #* means P <0.05, #* % means P <0.01.
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C/N stable isotope analysis of macro algae litters in kelp bed in Gouqi Island

LIU Yumeng, ZHANG Shouyu, ZHOU Xijie, ZHAO Xu, XU Shengnan, XTANG Chen
(College of Marine Sciences ,Shanghai Ocean University ,Shanghai 201306, China )

Abstract: Macro algae contribute to kelp forest C/N nutrient circulation primarily as detritus, maintaining
high primary productivity in local food web. Changes in overall 8 C, 8" N signatures and C content, N
content, C/N ratios of five dominating kelp ( U. pertusa, C. tenuissima, G. livida , S. vachellianum and H.
fusifarme ) litters in litter bags during degradation were examined. Kelp litters completely rotted over 42 days in
the field near Gouqi Island, both organic C content, N content and C/N ratios were depleted after
decomposition, as for 8" C and 3" N, there was no significant variation. We divided the whole kelp
degradation into two periods which are leaching degradation period (0 — 11 days) and microbiological
degradation period (11 —42 days). Furthermore, trophic level changes by 0.4 in four benthonic herbivores as
a result of degradation of macroalgae. It’ s a significant deviation in macroalgae based kelp bed ecosystem food
web establishment.

Key words: macro algae; stable isotope; litter bag; Gouqi Island
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