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Fig. 1 Survey map of salt marsh wetland in Jiaozhou Bay
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Table 1 Survey site information of salt marsh

wetland in Jiaozhou Bay

i 2 i X3,
Site Longitude/°E Latitude/°N Area
1 120. 064 8 36.139 13 R
2 120. 073 1 36.135 71 R
3 120. 080 0 36. 133 42 R
4 120. 095 9 36.125 37 SN}
5 120.105 6 36.117 63 W
6 120.110 8 36.111 58 R
7 120. 140 1 36. 181 44 Ktk A
8 120.149 0 36.185 18 KA
9 20.284 1 36. 209 08 ak
10 120. 278 0 36. 219 69 AN
11 120. 295 0 36. 247 65 K H
12 120. 298 5 36. 254 35 KA
13 120. 327 0 36. 277 37 KA
14 120. 330 3 36. 284 23 K
15 120. 332 9 36. 289 54 7K H
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2.1 BMEHEREEZERAELER

IRV A K PRSP 725 6 T8 R A0 46 AR OK
(Spartina alterniflora) . Eh B8 %E (Suaeda salsa) T
% (Phragmites australis) . KKE (Spartina anglica)
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PRk e B A1

R2 BRMNEHBERKSHEE

Table 2 Statistical of growth status of salt marsh vegetation in Jiaozhou Bay

JHAE T E] Survey time

2020 4E 8 A Aug. 2020

2021 4E 8 H Aug. 2021

FEPE Y BZ A
Vegetation Station SRR TR bR S
Average plant Average density Average plant Average density
height/m /Cind * m™?%) height/m /(ind * m™ %)
9 1.5 90 1.6 95
10 1.7 105 1.8 223
11 1.7 159 1.5 167
Ak 13 1.8 160 1.7 112
Spartina alterniflora 1 16 93 2.1 144
5 1.2 158 1.5 167
6 1.5 129 1.9 109
BEEHIE Overall mean 1.57 127.7 1.73 145. 3
12 0.2 170 0.4 453
1 0.3 1170 0.3 1673
ER b A
A 2 0.4 626 0.3 1149
Suaeda salsa
3 0.3 1 300 0.3 1150
BEEHIE Overall mean 0. 30 816. 50 0.32 1 106. 25
s 14 2.1 164 2.4 233
FE
Phragmites australis 15 2.2 156 2.8 228
BEOEI{E Overall mean 2.15 160. 0 2. 60 230. 5
\ 7 0.3 693 0.2 871
KKEL
Spartina anglica 8 0.4 714 0.2 883
BAEME Overall mean 0.35 703.5 0. 20 877.0
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Table 3 Characteristics of environmental factors of salt marsh wetland in different vegetation areas

P

WEE HALKEL Eh sz Phrasmites KK H P 1H

Enrironmental factors Spartina alterniflora  Suaeda salsa ras o Spartina anglica P value
australis

i F2 Height/m 1. 7340. 51 1. 9040. 42 2.20+£0. 04 1. 8040. 02 0.572

P B ki#%2 Median particle diamter/mm 0. 024 0££0.018 0 0.025 04£0.0130  0.021 040.000 1  0.010 02£0.000 1 0. 402

pH 8.11+0. 24 8.3140. 04 7.6740. 02 7.8740. 01 0. 344

SeEh At Salinity/(g » kg D) 12. 5445, 67 8. 0842. 00 6.04-+0. 10 23,2540, 12 0. 001

£ HLEk Total organic carbon/ % 0.5840. 20 0.554-0. 27 1.17240. 04 1. 08-£0. 08 0.056
2.2 KB RW SN BT 31T AR | O L Vb e | 90 47 3 B L YU R L 2 0

ARG KBRS P P22 AR BAEK U IOK R A XL B O S (R B TR SR Js L HA R
BN X IR AR B (0 K R Sh W e fie £ S5 17 HRE UK B Vb 2 5 % 235 0 A X AT 35 b o S FR R 0%,
Fifrs R M BRE 53 A0 DX KB s A 8ok 2 46 8 TR AW O T e o R A TR S 2R
Fifrs FOK R X R AR S R R BCHESE = k4 WIS R 3 . AR 5343 X ) K AR 30 9 =
Fift s 72 = o0 A DRI JRAT S Ak e die /D A 2 Fib JEE o e BR300 < 7 35 3 A [X > ROK B3 A X > T

AFRER A R TR S AL A A TR (UL FER B0 X > Eh M AR X (WL 5) 5 A=y A2 fk
4 HAEK B A ALy e QUL HARIREE,  BHAR TR, thm 2R 008 « BAEKE A7 X >
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Table 4 The IRI and functional groups of macrobenthos in different vegetation habitats of Jiaozhou Bay

. FLERE IRI
ik g o N7 .
o Function — HAKH S FOKFL AR N
Species S : . S : Phraomites CH
group partina Suaeda salsa partina wagmautes Total
alterni flora o anglica australis °
e EE b 7
XXL{ E](/.é T . C 3954.19 2 048. 30 3802.72 0. 00 2 949. 91
Perinereis aibuhitensis
29 5245
25 s ) D 120. 71 1 134. 96 0. 00 251. 46 172. 77
Heteromastus filiformis
<
JL? s .. C 12.53 730. 97 0. 00 0. 00 36. 95
Glycera chirori
5 ) A s
%n. %%f;%ﬁm . . D 38. 45 0. 00 0. 00 0. 00 16. 90
Listriolobus brevirostris
I3
B , Pl 227.72 0. 00 0. 00 0. 00 92. 61
Estellarca olivacea
IR L
T Pl 62. 76 0. 00 0. 00 0. 00 22. 62
Felaniella usta
P g
ALV L Ph 1126.78 0. 00 7 750. 70 19 748. 54 2 711. 22
Iiyoplax pingi
2T
sl C 12.79 0. 00 0. 00 0. 00 4. 64

Alpheus hoplocheles
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x4
. EEMEFF IRI
" R _ - —
Species Function ALK M FKHL Ik [N
group Spar?ma Suaeda salsa Spart'ma Phragmz'tes Total
alterni flora anglica australis
Eﬁj%g . O 13.19 0. 00 0. 00 0. 00 4. 83
Philyra pisum
47 S
AR Ph 383. 62 1977.24 0. 00 0. 00 383.78
Uca arcuata
N
EoMAnE Ph 13. 86 .00 0. 00 0. 00 5.15
Paracleistostoma cristatum
JeAr IR . — 14.13 1325.78 2 876. 44 0. 00 173. 93
Laomedia sp.
7
HA IRt . . O 6 776. 21 8 885. 91 5570. 13 0. 00 5 606. 30
Macrophthalmus japonicus
kS 7
/ﬁﬁﬁﬁ& .. C 30. 57 .00 0. 00 0. 00 13. 14
Hemigrapsus penicillatus
N, =]
%{$EE . . O 1 322. 88 .00 0. 00 0. 00 605. 76
Helice tientsinensis
z
4l C 222. 85 286. 72 0. 00 0. 00 125. 87
Nemertea
MR O 12. 93 307. 59 0. 00 0. 00 19. 19

Periophthalmus modestus

TEC AR D E 7 0 PL i A M & 3 Pha B %5 0. 2285, C: Carnivorous; D: Detritivoroust? ™ ; PI; Planktophagous; Ph: Phytopha-

gous; O: Omnivorous.

RO BEHIBRAERENMELXBEENENE

Table 5 Abundance and biomass of macrobenthos in different vegetation habitats

WES F B Abundance/(ind * m™ ") A Biomass/(g * m %)

Phylum KDY HhemE©  EY FOKED  HAEKEDY HhbeEY Y FokwrE®
W HYI] Annelida 34.0 12.0 4.0 24.0 12.58 4. 40 0. 04 9, 24
45 1 507 Echiura 0.7 0.0 0.0 0.0 1.32 0. 00 0. 00 0. 00
BAKREH)1] Mollusca 10.7 0.0 0.0 0.0 4,92 0. 00 0. 00 0. 00
TSI Arthropoda 44.0 20. 0 176.0 108.0 63. 88 28. 88 13. 64 37. 32
AL EY)1 T Nemertea 2.7 2.0 0.0 0.0 0. 57 0. 06 0. 00 0. 00
HEYIT Chordata 0.7 2.0 0.0 0.0 0. 10 0. 20 0. 00 0. 00
A1 Total 92.7 36.0 180. 0 132.0 83. 40 33.50 13. 70 46. 60

Note: DSpartina alterniflora; @Suaeda salsa; @Phragmites australis; ®Spartina anglica.

5 PR A A B SRR R RN S R A R 5
T TEE B 2 Bl 20 4 B B 3 R IR AEY)
B 2R CILER 40 IWAAEBI G X AL E NG 3 4 )
RERERYF= R (UL 2) o 77 25 F0E6 i Bz i P R A £
TR XA AL ST RERE R e, P 35 R XA B 1 R
IR 214 F- B #5535 176. 0 ind » m™ 7, d %40 X Y
KAV B AR 97. 78 Y0 5 £k il sZ AL /0 A X
M EPE KRB SIY) FBE 76. 0 ind « m ™% R FE
9 63. 3300 s ELAB K BEREHE X A AR B 3l LA P

PG B FEFEM 37.68%) M 5 BFEEN
31. 16 Y0) THRERE Ny 3 s FOR B 53 A X N (19 K AU
Wi sh ) LAZ PR (i B =E B2 Y 50. 00 %0) DI RERE N 3, 4
A ARYIBIK B 43 A0 X, ST RE R by TR £ 1 2
PR ARG )

Pearson Gt i1 B2 B, KA AT 3l 4 45 D REHE 1Y
FRE A=Y a5 R TG 3 A Ok TR T A R
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Fig. 2 Densityproportion of functional groups of macrobenthos in different vegetation areas
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Table 6 Correlation between functional groups of macrobenthos and vegetation density and environmental factors

o s . HERAR THeh el SE BAEIRES &
T DRt HUB Ff e ™ . A
. . . Median particle pH Tatal salt content  Total organic
Factor Function group Density Height . . .
diamter in soil carbon content
—0.03 0. 08 0.41 —0.10 0. 54 0. 00
—0.12 0. 05 —0. 43 —0.17  —0.31 —0.53
= 5 )
Abundance O 0.22 —0. 28 —0. 36 —0.05 0. 07 —0.45
Ph 0.17 0. 37 0.19 —0. 56 —0.07 0. 66
Pl —0. 04 —0.08 —0.45 —0. 20 —0.10 —0.50
C —0. 05 0.21 0.42 0. 05 0. 56 0. 06
—0. 04 —0.08 —0. 46 —0. 20 —0.10 —0. 50
AW
Bi O —0.14 —0.21 —0.09 0. 38 0. 27 —0.14
iomass
Ph —0.07 0. 09 0. 07 0.17 0. 02 —0.07
Pl —0. 04 —0.08 —0.45 —0. 20 —0.10 —0.50

HC:AEE:D:MEEE ;O 248 F ;Ph. A E s PLIFIF AW E#H . C:Carnivorous; D; Detritivorous; O; Omnivorous; Ph;Phytophagous; Pl: Plankto-

phagous.

2.3 MWEESTERERTHER

SR A T HE T il A ) AR R 1 A B IR
T CCA HEFER L 3) . PIHERF SRR (E S 9N
0. 972 1 0. 933, P [F] PR 58 A - HE 7 3l i AH OC R 5k
0. 986 1 0. 966, Tt WA HEFF 7T LA 4 b 52 WA 45 FHE 7 5
B TR E R, CCA HEF BT LLE 1, 144
RS (S) 55 —H P il e AR /N, A RECH

—0.709, K L5 & 55 —H7 M 2 I R K i
AOC R AR (FD 555 1 HE P il 2 o R IEA DG, MG R R
BOA 0. 1178 LAk (TOC) 5 45 — HE il 2 £ K IE A
KL AR BN 0.927; pH 555 = HE 7 il 122 f K 67 AH
KRR RECH—0.877, 5 —He/ Pl B ) e T 4=
Eh B B0 B R eV A A v R A R VR A A HL A A
pNIiEAT
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Table 7 Relationship between distribution characteristics of wetland vegetation and salinity in different areas

X3, TRy A 53 A0 275 SCHR
Area Survey year Vegetation distribution characteristics Reference
SEWIAME 2010 4 R SR SR < =R R R <EL TR K REARY 5 A AR RS ] 4 4 (8]
Chongming east headland R i (P<<0. 001)

L 9] 19 2014 4 B CER K S IEE S B RES TR EHIE(F=063.673, P < f11]
Liaohe wetland 0.05)

LR 2014 4 AT LA AR 35 O R BE 3. 33 ng « LY Ll IE)AHF DL Eh AR A (40417
Liaohe wetland Yy sz AR Y RS (R 30.5 ng» LD

2 2R W i ) W= HE R ((2.86 +0.64) g« kg ') > (2,12 £0.57)

Southern Chongming 2015 4F g kg D> HAKE((3.2140.51) g+ kg 1), A0 T EEh s (1]

east headland

SHEP<<0.0D)

TR EEAR R BE b 52 i AR ) 1 A R L 2 7T 52 )
FIPIFIG A3 PR T A AR AR A R R X
A KA W AR R R T 20 DL B
XET PRI 2 RO L A AT e v A R A A
FG Y, bR MR Y 2R A A 0 AT R
Ky Na™ F CL, BA UL E, HICWERS5H ., i H.
FIFh I GhEESN 30~35) 1 AHARA K Z 3] 1A [F A
JE AR TS o AR OR FORIROK B g oK 4y A
Wy FA DR SR K )3 S L 90 R IR o
T 32 i EAEK FHS AR IE AR B, L
T PR A R T A A OK R S
A AR R B HAEK BN X+ AR
AR TAOKE IF A Bl R) ™ B A K A
ARLTE I A 75 0, O 3 R I 1 35 I g ) AR
FHTSECAHEN > 5 PH 75 30 e - SR FEE AR X 3 it 3 3t ik
R A AR I

L5 LTI A ST I O B 7 M 3 £ T i A
HEVE S A IR ] T 2R )2 T el i

5 4

(1) JEH VE AR 522 IR o0 A s S Ak v R pl PR 81 i 4K
YN B ALK E | ROK B h iz S 35 5 25 M 4% o A
X A= HESE B S by il 5 rh M ECSS B PE ARRAE , AN R A B
VY g Ak B i AR B & 4 0 R R S A A A A
X ((6.042£0.10) g » kg ') <TEh Hb 15 2% #8434 X
((8.084+2.00) g « kg ') << K% J&@ i W B 16 K &
((12.5445.67) g » kg ') <K KE ((23.25£0.12)
g kg DMK,

(2) JB M 75 Y5l L e 245 784 52 i) R 7R JEC A7 30 ) 1 3
A A HIAF B = =5 F1 £ Hb A% 43 A X PN A9 K AU IS A 20
YL Dy fe B A B 2R, B M A L A il o

97. T8 Y0 F1 63. 33 %0 » HAL K FL 440 X LA A £ M T RE A
M2 B PEDRERE R 3, KOKR B A3 X A2 2 P T e
R 3 KT B AR X R Y RS G 3 T R AR 4L RS 4%
A5 18 ] — A R

O ARFIREBE A KR Z LR A E
X (P<0.01) . 454 CCA 4rHras M, 22 + 1
) A B R X B e N ¥ YA R A TR U A P LA
PP

SE k-

(1] T3CE. ZRE, FFHFB, 4. SEUKMER AR Eh A [ 16 K

SRR T AR, 2015, 39(7): 704-716.
Ding W H, Jiang ] Y, Li X Z, et al. Spatial distribution of species
and influencing factors across salt marsh in southern Chongming
Dongtan[J]. Chinese Journal of Plant Ecology, 2015, 39(7): 704-
716.

(2] Ze%rl, Blfdd, XUZE. ) OV ER VR AN AR S Y e vE 15 ne

(1] A2, 2002(3): 326-333.
Yuan X Z, LuJ J, Liu H. Influence of characteristics of Scirpus
mariqueter community on the benthic macro-invertebrate in a salt
marsh of the Changjiang Estuary[J]. Acta Ecologica Sinica, 2002
(3): 326-333.

[3] Pomeroy L R, Wiegert R G. The ecology of a salt marsh[]]. Jour-
nal of Ecology, 1984, 72(1). 361-362.

(4] ZEhnwk, Bler, B8, 5. HAKE ARHINEE S RS RS

THRERY R MG BT ], MBPEiE R, 2005, 24(5): 33-38.
LiJ L. Yang X P, Tong Y Q, et al. Influences of Spartina alter-
niflora invasion on ecosystem services of coastal wetland and its
countermeasures[ ] . Marine Science Bulletin, 2005, 24(5): 33-
38.

(5] EB, BEE. U, 5. SN TR R R S0 e
AL B T[] A2k, 2020, 39(3): 880-892.
Wang Y, Tong C F, Tang L. et al. Distribution characteristics
and influencing factors of the benthic macroinvertebrate functional

groups in the salt marshes of Chongming Dongtan[]]. Chinese



58 o R ¥ 20234
Journal of Ecology, 2020, 39(3): 880-892. 2019.
[6] Tong C, Baustian J J, Graham S A, et al. Salt marsh restoration Liu M L. Study on Wetland Resources and Dynamics in Qingdao
with sediment-slurry application: Effects on benthic macroinverte- [DJ]. Jinan: Shandong Univercity, 2019.
brates and associated soil-plant variables[ J]. Ecological Engineer- [19] K&, SKRNIE, IR, 45, 0N 751 2 0 b A% 2 4 2R e
ing, 2013, 51: 151-160. ELT]. BHERR. 2009(13): 6
(7] 08", BR/NeE, 8500, 45 EAEK R AR N KBS sh ¥ 7% 76 Zhang X L, Zhang Z H, Xu Z ], et al. Biodiversity Characters of
HEEEMAEm]]. AR, 2016, 36(2): 535-544. Coastal Wetlands in Jiaozhou Bay[J]. Science &. Technology Re-
Jiang K, Chen X N, Bao Y X, et al. Effect of Spartina alterniflo- view, 2009(13): 6.
ra invasion on the vertical structure of macrobenthic community (200 =FMR%%, AE— T, TRESEE, S5, SV 7a b 0 ) o b I 78 AV
[J]. Acta Ecologica Sinica, 2016, 36(2): 535-544. PTIRERELT ], RAEZS 2R, 2011, 22(T): 8.
(8] M[EJ., Z£HL, DERI, . SEWARMEEREALY AT T 3R Xin ] H, Ren Y P, Xu B D, et al. Macrozoobenthos functional
FRYm R[] ], AR, 2010, 30(18): 4919-4927. groups in intertidal flat of northwest Jiaozhou Bay[]]. Chinese
He YL, LiXZ, MaZG, etal. Vegetation zonation related to the Journal of Applied Ecology, 2011, 22(7): 8.
edaphic factors in the East headland of Chongming Island[J]. Acta (217 ZES0R, sREHk, XIFHS, S5 M o @%jﬁﬂﬁmﬁ]
Ecologica Sinica, 2010, 30(18); 4919-4927. YIRS LRI T ], R, 2006, 30(10):
(9] ATz, PoImmEsh AR A S R LRI F e (D). bl 427K Li BQ, Zhang BL, Liu DY, et al. The 6001081061 study of the
a2, 2014, macrobenthic community in interdidal zone of Nugukou, Jiaozhou
He Y L. The Mechanism of Vegetation Differentiation in the Low- Bay[J]. Marine Sciences, 2006, 30(10): 5.
er Salt Marsh of Yangtze River Estuary[ D]. Shanghai: East China [22] SREER, EARDL. U AR A Ji PN ¥ st b F A= ) 2 BE AR 4
Normal University, 2014. ISR ). EPERE AR, 2004, 23(2): 4.
[10] “ZiRAs, JEfSR, BTk, & T = Mg S 18] 43 A6 R AE K Zhang X L, Xia D X. Degradation of coastal wetlands in jiaozhou
HIREE MR, A%, 2017, 37(20): 6809-6817. bay and its influence on fishery and protection of biodiversity[ ] ].
An L S, Zhou B H, Zhao Q S, et al. Spatial distribution of vege- Ocean Technology, 2004, 23(2): 4.
tation and environmental interpretation in the Yellow River Delta [23] REF. ETREFEIDEIERILREE ISR AR YR E KT
[J]. Acta Ecologica Sinica, 2017, 37(20): 6809-6817. MM 50D, H 5. AR IR — BRI i, 2020.
[11] ==z, 1070 MR A 0 Hh 4 1 B Ak Pk B R H 2 35 4 K R Zhu Y L. Remote-sensed Monitoring and Analysis of Invasive
[D]. . PENEERS, 2014, Alien Species Spartina alterniflora in Shandong Province Based
Zheng Y Y. Soil Physicochemical Properties and Its Effect on the on Deep Learning Classification Method[D]. Qingdao: The First
Growth of Phragmites australis in Liache Degraded Wetland[D]. Institute of Oceanography, Ministry of Natural Resources, 2020.
Qingdao: Ocean University of China, 2004. [24] ZF9F, WSCER, TaRom, 5. HAEK R AR N 4 0 I 2t sth
[12] Chung C H. Forty years of ecological engineering with Spartina ZINE AR B[] ], SRRk, 2019, 39(3) . 870-879.
plantations in China[ J]. Ecological Engineering, 2006, 27 (1): Li P, Xie W X, Wang Z Q. et al. Effects of Spartina alterniflora
49-57. invasion on sulfur content temporal and spatial variation in tidal
[13] SGEBH. PEEGEEBHCRERFEASRERGSEH(M]. L. 1§ flat wetland of Jiaozhou Bay[]]. Acta Scientiae Circumstantiae,
PR 2009, 2019, 39(3): 870-879.
Guan D M. Ecosystem and Management of Spartina Salt Marshs [25] Pinkas L, Oliphant M S, Iverson I L K. Food habits of albacore,
in Coastal Wetland of Chinal M. Beijing: Ocean Press, 2009. bluefin tuna and bonito in California waters[ ] ]. Fishery Bulletin,
(14] W, ZWE, DE%E, % ARMEYELRE—EY¥ ES 1971, 152(1): 1-105.
FRERL) ] M2, 2006, 44(5): 559-588. [26] ATAPAR, AMGSE, BhOBRE. ARG SRR DR [T .
Wang Q. AnSQ, Ma Z ], et al. Invasive Spartina alterniflora : VESIE . 2005, 36(3): 213-220.
Biology. ecology and management[J]. Journal of Systematics &- Yu C G, Song HT, Yao G Z. Crab community structure in the
Evolutions 2006, 44(5): 559-588. east China Sea[ ] ]. Oceanologia et Limnologia Sinica, 2005, 36
(15] HISCEE. e, TAE, 45 BN ISRt 0B (L 3R 5 A (3): 213-220.
,L\,J%Ei%l)([ﬂ. WETER, 2012, 36(10): 99-106. [27] Braak C ] F T. Canonical correspondence analysis: A new eigen-
Xie WX, LiXY, Yu R R, et al. Degradation factors and ideas vector technique for multivariate direct gradient analysis[J]. E-
on ecological restoration of the Jiaozhou Bay wetland[]]. Marine cology, 1986, 67(5): 1167-1179.
Sciences, 2012, 36(10): 99-106. (28] WEEJe. XUSH. VDU, 25 SR MG 5 FR VA S 0 A 00 e 7 45
[16] Daily G C. Restoring value to the worlds degraded lands[ J]. Sci- WA SHER TR mlbRlFdEE, 2019, 40(5); 26-33.
ence, 1995, 269(5222): 350-354. Pan Y L, Liu X, Sha J J, et al. Influence of environmental fac-
(17] SFgF. BT mad e s g sh 5254k S i v P (D). H5 . tors on phytoplankton community structure and its relationship
Y EEEVE R, 2006. with coastal aquaculture in the waters adjacent to Rongcheng[ ] .
Ma Y Y. Moniforing Dynamic Changes of Wetlands of Jiaozhou Progress in Fishery Sciences, 2019, 40(5): 26-33.
Bayand Quality Evaluation Based on Remote Sensing[ D]. Qingd- [29] Z%vh, Bhfddfe, X0, KVT DR Sh ) ol BERE /0 A k5 sy Be AR
ao: Ocean University of China, 2006. PRLT]. A28, 2002, 22(12): 2054-2062.
(18] XIBAZ. H SRR RS TAELD] B IR K*¥, Yuan X Z, Lu J J, Liu H. Distribution pattern and variation in



12 4

XK, 45 BN SR T A B R S RE VR 5 PR IR 3R SRR ET R 59

[30]

[31]

[32]

[33]

[34]

[36]

[37]

[38]

the functional groups of zoobenthos in the changjiang estuary[]J].
Acta Ecologica Sinica, 2002, 22(12): 2054-2062.

RIGEH , B, I O LB R R S S ReREL) 1. 3h
YI2EESE, 2003, 24(5): 355-361.

Zhu X J, LuJ J. Functional groups of zoobenthos in the intertidal
zone of Jiuduansha, the Yangtze River Estuary[]]. Zoological
Research, 2003, 24(5): 355-361.

JAWe, TRIE, IR, 4 K0 LBV AR [F) AR 55 ok
JER S HEE SR LA [T ). L2 HEdE . 2006, 14(2): 165-
171.

Zhou X, Wang T H, Ge Z M, et al. Impact of Spartina alterniflo-
ra invasion on the macrobethos community of Jiuduansha's inter-
tidal mudflat in the Yangtze River Estuary[]]. Biodiversity Sci-
ence, 2006, 14(2).: 165-171.

Posey M H, Alphin T D, Meyer D L, et al. Benthic com-muni-
ties of common reed Phragmites australis and marsh cordgrass
Spartina alterniflora marshes in Chesapeake Bay[J]. Marine E-
cology Progress Series, 2003, 261: 51-61.

s, BA, M. A AR S YR 1 m
(1. HEZs2Adk, 2007, 27(11); 4387-4393.

Yang Z H, Tong CF, Lu]J. Effects of saltmarsh on the benthic
macroinvertebrate community in Yangtze Estuary[J]. Acta Eco-
logica Sinica, 2007, 27(11): 4387-4393.

ZEPE, AEORIL, WG, A BT A TR T ORI S
SIAREAELT ], SRR, 2015(6): 6.

LiSZ, Cui BS, Xie T, et al
benthic communities in marshes in the Yellow River Delta[]].
Wetland Science, 2015(6): 6.

Wb S, 251, BRZCSE. RUL T 5% B 7R Mt -+ 398 3 J3 A () 3 v 72
AR E ALK REA R B [ ], RITR 24 CA SRR MO
2005, 2(2): 6-9.

Chen Z 'Y, Li B, Chen J K. Effects of salt stress and elevation of

tideland on the growth of introduced Spartina alterniflora at

Distribution features of macro-

Dongtan of Chongming, the Yangtze River Estuary[]]. Journal
of Yangtze University (Natural Science Edition), 2005, 2(2): 6-
9.

BiRrb S BRI B o 5 B R M Y A S R SR LD
B EKF, 2004,

Chen Z Y. Ecological Impacts of the Introduced Spartina alterni-

flora Invasions in the Coastal Ecosystems of Chongming Dong-

tan, the Yangtze River Estuary[ D]. Shanghai: Fudan Universi-
ty, 2004,

R, A, JUB M R B A 31 53 A0 R E B IR i R
FLII. M, 2020, 42(2): 65-74.

Zhao C J, Tong C F. Distribution characteristics of the benthic
macroinvertebrates and corresponding influencing factors in Jiudu-
ansha Shoals[]J]. Haiyang Xuebao, 2020, 42(2): 65-74.
Gallagher J L, Reimold R J. Pfeiffer . W J. Aerial production,

[39]

[40]

[41]

[42]

[43]

[44]

[46]

[47]

mortality, and mineral accumulation-export dynamics in Spartina
alterni flora and Juncus roemerianus plant stands in a Georgia
salt marsh[J]. Ecology, 1980, 61(2); 303-312.

Mirb S, AHER, R, . TR AR AR MR A X R AR
WITCHHES IR sz ma L . 1B bRk, 2005, 3(1): 1-7.
Chen ZY, FuCC, Wang HY, et al. Effects of Spartina alter-
niflora Invasions on the benthic macro-onvertebrates community
at Dongtan of Chongming Salt Marsh, the Yangtze River Estuary
[J]. Wetland Science, 2005, 3(1) : 1-7.

FETNAE, BRIERT . 250, 45, b I A 35 R G T e SR 55
PEOIMI. Jbnt: s EMOl E AL, 2019

Cui L J, Kang X M, Li W, et al. Ecosystem Function and Service
Evaluation on Coastal Wetlands in China[ M]. Beijing: China For-
estry Publishing House, 2019.

T, ANRE, d. 8 KIDW O NP EIRER 410 FRAE R
SRR R ] EERREERL, 2007, 26(1): 19-22, 27.

Lei K, Zheng B H, Meng W, et al. Distributions and the factors
influenced of nitrogen and phosphorus nutrients in the Daliache
Estuary[J]. Marine Environmental Science, 2007, 26(1): 19-22,
27.

Zhang T T, Zeng S L, Gao Y, et al. Using hyperspectral vegeta-
tion indices as a proxy to monitor soil salinity[J]. Ecological Indi-
cators, 2011, 11. 1552-1562.

TR, TR, TRITHT, S AN [ R R K X AR I 5
(J]. Ak AE24, 2008, 39(1): 4.

Zhang S, Guo CJ, SuF L, et al. Effect of salinity on the growth
of reed[J]. Journal of Shenyang Agricultural University, 2008,
39(D): 4.

BETIE. PSR AR B B SRR T (D], m
KA, 2015.

Xu Y T. Study on Characteristic of Salt-Tolerance at Different

[EEngN

Growth Stages of Phrgmintes australis [ D]. Nanjing: Nanjing
Forestry University, 2015.

JIRE, OMORERN . A A, R X A Nl R b 5 AR B B R
REDCRE R R AL ], RN, 2019, 43(2): 10.

Lu X, Lin Y L, Zhao Q. et al. Effects of salinity on physiological
indicators and reflectance spectra of Suaeda salsa in coastal wet-
lands[J]. Marine Sciences, 2019, 43(2): 10.

He Y L, Li X Z, Craft C, et al. Relationships between vegetation
zonation and environmental factors in newly formed tidal marshes
of the Yangtze River Estuary[ J]. Wetlands Ecology and Manage-
ment, 2011, 19. 341-349.

Birh S, 2R, BRETE. HAEK R I =M A Y AR R AR IE AR
xizegie 1] MR, 2005, 13(2): 130-136.

Chen Z Y, Li B, Chen J K. Some growth characteristics and rela-
tive competitive ability of invasive Spartina alterniflora and n-
ative Scirpus mariqueter[]]. Biodiversity Science, 2005, 13(2):
130-136.



60

hOoE WO R ¥ ¥ W 202 34E

Ecological Characteristics of Wetland Vegetation, Macrobenthos
Community and Environmental Factors in Salt Marsh Wetland of Jiaozhou Bay
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Abstract: In order to investigate the ecological characteristics of Macrobenthos in different salt marsh
vegetation distribution areas of Jiaozhou Bay Wetland and explore the relationship between vegetation
community and soil environmental factors, the of Jiaozhou Bay Wetland Vegetation, Macrobenthos and
soil environmental factors in summer were investigated. The results showed that the main vegetation
types in Jiaozhou Bay Wetland were Phragmites australis, Suaeda salsa, Spartina alterniflora and
Spartina anglica. According to the analysis of beach elevation, the vegetation in the northern Jiaozhou
Bay Wetland is zonal distribution. Phragmites australis is distributed in the high tide zone, Suaeda sal-
sa, Spartina anglica and Spartina alterniflora were distributed in the middle tide zone. The median
particle diameter of surface soil in different habitats is similar; pH is neutral and weakly alkaline. Salini-
ty of surface soil in different vegetation habitats was significantly different(P<Z0.01), The average total
salt content in Spartina anglica distribution area (23.25 g * kg ') and Spartina alterniflora distribu-
tion area (12.54 g « kg ') was significantly higher than that in Suaeda salsa (8.08 g * kg ') and
Phragmites australis (6.04 g « kg '). The main group of macrobenthos in this survey is arthropod and
annelids, but the functional groups of macrobenthos in different habitats were different. The dominant
functional groups of Phragmites australis and Suaeda salsa habitats were phytophagous, with abun-
dance accounting for 97. 78 % and 63. 33% respectively. In the habitat of Spartina alterniflora , carnivo-
rous accounted for 37.68% and omnivorous accounted for 31.16%; the omnivorous accounted for
50.00% in Spartina anglica habitats. Carnivorous and omnivorous functional groups dominated the habi-
tats of Spartina sp. The invasion of Spartina sp. changed the composition and distribution of macrob-
enthos’ functional groups in Jiaozhou Bay Wetland. CCA analysis showed that salinity of topsoil had a
great influence on the community structure of salt marsh vegetation in Jiaozhou Bay. The comprehensive
analysis showed that the salt marsh vegetation in Jiaozhou Bay affected the functional group structure of
macrobenthos, and the main environmental factor driving the vegetation community structure was the
salinityof surface soil.

Key words: salt marsh wetland; macrobenthos; functional group; environment factor; salinity; wet-

land of Jiaozhou Bay



