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Structural characteristics of macrobenthic communities at intertidal zone for
mangrove in Beihai, Guangxi
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Abstract: In order to understand the characteristics of macrobenthic communities in the intertidal zone for mangroves, two sections
of bare flat, two sections with a small number of Spartina alterniflora distribution and two sections covered by Spartina alterniflora
were selected in Beihai for ecological investigation, and the community structure of macrobenthic animals and its relationship with
environmental factors were analyzed. There were 29 macrobenthic species in the survey area, and there were significant differences
in mollusc biomass, arthropod habitat density and crab burrow number in different habitats (P< 0.05), and the species composition of
macrobenthic animals was positively correlated with sediment skewness (P< 0.05). The HJ community structure was stable in the
bare flat, but the community structure of macrobenthic animals in the other plots was unstable. The growth of Spartina alterniflora
affects the structure of macrobenthic communities.
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2020; Kon et al, 2022; Zhen et al, 2022), {H &%} B b
VRIS SRV S5 A O F R R Bk =

TP G T LA R AR L B AR A, A
AR E . HIE = ARk, B AEKF (Spartina
alterniflora) NAZXT R BV S A=K 77 A4 T —E 1%
MR = 45, 2014), ABFFEE IRAEIL MG T T e 21
MR AR EARBE LR, S0 ml Rt . D B AEK B
B R HAEK B 2B 6K, SR KA sh R i
F - SERE S, 58 20 MR BN Y I ATG S iV
SERRARHE, 43 H AT RE S e KL A SR Vs A A 1) B
ENDN iSEARY AN R e
1 MBI
1.1 REFE
1L1.1 KA RS 4 E

AR SO XA, T T T B VS Tk L AR T, b
FEARFR 20°26'N—21°55'N, 108°50'E—109°47'E, 4EF
BISR 22.9°C, WEPEMETRA MG . 2022 SETELLRIARE
MPETRIERE 6 Z&Wrim, Hoh 2 ZobRERrm HI A1 NJ, 2
S EHACKEWI ZX F1ONT, 2 4 0 AEK S Wi
RG1 Fl RG2, BRAEWITHIRANLATI 4 R, BR
FESBEPLEL 4 NEEDT, DL 25emx25em A4 HESR B
30cm AL (E 1),
1.12 RARYIAE

TEHATRAYCAN S RAF B A 5 TR I A TR
VIRAE, TEAE i3 3 U8 R A S R IR, AR
PEREH AN, BEAFEHCREE 3~5 A PATHE, HRREEK
JE A 50em, 43 2 BUEE: 0~10 . 10~20 . 20~30 .
30~40., 40~50cm. ZDHCHEHI R TR TR, FREE
20~40cm 2 [A]

108°54"  109°06" 109°18'

109°30"  109°42" 109°54'E

21°120— : . :
1 BIFSE X FELRIA A b A1 s 2 ]

KRBT PR FIA I B ARBTIRT I . PR A IR DR
il . RSO S(2022)40 AR HEHLIEIHIME 1] P EMERE
HJ. NJ; R ARKRRE: ZX . NT; TAEKRRE: RGL, RG2,
Fig. 1 Sketch map of the study area and survey sample plots.
Note: Bare flat: HJ, NJ; a small number of alterniflora: ZX,
NT; covered by alterniflora: RG1, RG2

1.2 HIENE
1.2.1 AR AR 4T
SR FH HE % TR B AR AL - M B I 5 S8R BILBT
(81 H, 2000).
1.2.2 RABWFEENE
DUFRIRIAE K F Malvern Mastersizer 3000 0GR
PO E o
1.3 HELES SR
131 REBHANREE
_ cx(VO —V)><0.003><1.724><1.10 y

m

o.M 1000 (1)

HH:
O.M: HHEAHUFRT R E(gke™);
Vor 25 R I T 11 FE A7 R SV 2 A v V25 Y A (A R

/(mL);
Ve R I R T T FE A R VA A oV R AR R
/(mL);

c: BRBR W AUARHETE AR B /(mol - L7,

0.003: 1/4 i J57 1) 22 B /R S5t ft/(g-mmol );

1.724: FHLERFE HLET 5 R AL

1.10: 48 AUASIE R AL

m: AT /g
1.3.2 A RAE(Y)

YRR ()R A AT

Y =(n | N)Yxf @

Ao n A5 RN

NARES BT R SRS

SRR b PR AR

YIRS Y> 0.02 BFZFN I R LS8 (A SE
&, 2020), PIAECRI R LS R FR RO TR BE A
W TR s 57 A~ 204
1.3.3 A% A S AR

Shannon-Wiener ¥ Z H 45 %40 (H') . Margalef
YR FE B E(d) . Pielou YIFM S BEFR BT
A AN (Shannon & Wiener, 1949; I 7 3¢, 1994;
Pielou, 1975):

H'==3(R)(LnR) 3)
d=(S-1)/log,N (4)
J=H'/log,S (5)

s POEYIRl @ AR BRI EL(ES N AR
YERE S T MR SRR S S SRIERE N Y
(UESIS 188



TR B4 T VA I ZL B AR EL PR R U O G Sl W T v S5 R

109

1.3.4 BEE LM

) FH 55 25 38 243 A (cluster) FEE 75 45 #4) 91 43 Bt
77 (multidimensional scaling, MDS)#t 17 # 7% 25 #4) 73
Br, MRYEREVE Y Bray-Curtis AHBI1HE 2%k, B Origin
2021 MR A PRI
1.3.5 FE/% %% L& W & (abundance biomass com-
parison, ABC)

FIFH ABC ek o3 Ml AL e sh e vk 2
B YRR B BB 55, 2010), FERZBIHZ)
ARETE oh, R R R D AR AR i S R, R
FEXS BN R BCE (5 L%, LR R B RE, P
KB R k PR3 i ah 2 T R Hh 2k
s FEZ B AR S R T, AR AL
P, AN A Y A A B R AR 2
TEZ B H PSR, D RB N RS L,
FRE LN TAY R ML (Warwick, 1986).
1.3.6 it o

A SPSS 27.0, HI . PH & J5 22 43 #7 (one-way

R1 TEHEBHIRELETF

Tab.1 Soil physical and chemical factors in different places

ANOVA) AT 22 SRR (P< 0.05); X ] # K 5 A7
SRR R AR 2R RS 1
SEHAL IR F AT Bz JR b AH M (Pearson correlation) 73
M. H Origin Pro 2021 2| AHIC MR

2 gER

2.1 TEBYEFKE

DEE KA KX NT UK S E N 3.08,
A ERTRY T =R EGR 1), e, T4
KRBEA A KAV B ALK B A X ZX A DL &
< 2%, fFEEZTRY R E K, PrEk
KB IX A LB B 3 R TG MR B AR OK B AR
KX (P< 0.05), YeMEAI H Ak A KK 25 A
WE,

HERERRT 1 b A SR AKX . HAR
KB XS 25 5 0 (P< 0.05), HAEKARLIX fy»
SR ER TR/ DR T ARKEIX (P< 0.05), %k
Hu TR AR B 2 ) T B 3 25 R (3R 1)

b2 FEHLAZ R HHLB % Bhit/% /% W% AR/ %

HIJ 0.47£0.05° 1.4240.21% 28.56+3.48% 69.8343.60%° 0.19+0.11

Pl NJ 0.4740.03° 2.414021° 37.91%3.90° 59.68+4.10° -
FHIE 0.48+0.09 1.9240.01" 33.23£0.15" 64.76+0.18 0.10£0.039
7X 1.88+0.12% 2.18+0.09" 29.95+0.64% 67.56+0.64° 0.31+0.18

A K NT 3.08+0.45° 1.97+0.06® 26.2120.63" 71.82+0.61% -
S 2.48+0.12" 2.08+0.01° 28.08+0.01 69.6940.01 0.16+0.06
RG1 0.77+0.22 1.23+0.36 17.88+1.71% 80.7542.02% 0.14+0.08
AR RG2 1.3540.33° 0.90+0.15 15.194£0.29° 83.83+0.37° 0.08+0.04
FHIE 1.06+0.38 1.07+0.08 16.54+0.50 82.29+0.59" 0.110.01

TE:a, b, ¢ FRARITE LR (7 2 [0 22 5 3 (P< 0.05); *F7R 44 HEHB R 2 [H] 22 57 .3 (P< 0.05); -#n WA (i i B 73 =0 0

22 KRERMENIFEEANR S B FER
221 #%

TEOME . i B ARKRLAE KX AR KRR KX
SAEBRREM SR B 111 A, g%t

*2 TR ARRMEEIFE

Tab.2 The number of macrobenthic species in different places

29 %0, RIET 6 11K 2). HiaiksifiinZ,
A 1450, 7 48.28%; B 117, 5 37.93%; HAth
KHEsh) 4 Fh(ELIEIR T EhH 1 Fh, BRI 1 Fh, A
WEh 1R, 4B 1R, 5 13.79%.

FEHIZERY  FEHLAAFR —— — — ﬁ{@ﬂ]ﬁ — e —
BARsh) B INATILY] S BRI BERNY Bt
HJ 7 0 1 0 0 0 8
S NJ 3 1 0 0 1 0 5
At 10 1 1 0 1 0 13
P zX 7 1 0 0 0 1 9
s NT 3 5 0 1 1 0 10
AR it 10 6 0 1 1 1 19
RG1 4 1 0 0 0 0 5
HACKFE RG2 1 4 0 0 1 0 6
it 5 5 0 0 1 0 11
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TG | D B AR R DR HAL K B IX Y KA AT
YA RIE LR B (R 3)o A HEHIZERRAIR

x3 NEHFARERB IS T

Tab.3 Dominant species of macrofauna in different places

F I FR AN TR, 4050k v 2% 6(0.095) . Bfaiy 401 &
SFH2L(0.09 1) A8 H21#1(0.074)

FEHBZERY PR A BEFEE(Y)
it H [E 2%8 Glauconome chinensis 0.095
y
LI Geloina coaxans 0.037
BRAHF ISR Cerithidea cingulata 0.091
R H AR KR ’
LT ENR Littorina coccinea 0.036
M¥&HHE Uca vocans 0.074
HAEAKR ’
o [E 4% Glauconome chinensis 0.033

23 AYENHEEEE
23.1 EHE

i R B AE K HIX [(736.96+23.73)g m *]>
B E K BX [(592.83£258.54)g'm > Ot
[(182.21%1.26)g'm *], F-¥4(504+321.79)g-m (3 4).

F4 TR AB RN EDE

Tab. 4 Biomass of macrofauna in different places

T 218 TR ) DR R R ARG S ) A W B 2 K, A5
M R Sh 1) (4 A R LA SR AR Bl oy 2 2
JEHER AR S 04 A= e A T/ i AR X
HAEKRFEIX(P< 0.05), 15 Bh P MLy i R e 1
RSP A

Wt/ (grm ™)
P ISR FEHL AR
Wikzhi W s HAthzh#y At
HI 182.83 0 0.64 183.47
e NI 176.16 245 235 180.96
I 179.49+3.34* 1.23+1.23° 1.49+0.86" 182.23+1.26
7X 318.51 10.19 5.6 334.29
B AR KR NT 793.07 38.61 19.68 851.36
I 555.79+237.28" 24.4+14.21° 12.64+7.04* 592.83+258.54°
RG1 693.87 66.83 0 760.69
HAEKH RG2 703.95 3.79 5.49 713.23
I 698.915.04° 35.31+31.52 2.7542.75° 736.96+23.73°

1 a, b RN AR MY 2 8] 22 53 .35 (P< 0.05)

232 WMEEE

ANTRIAF: 1 28 20 1) AR S 4 1 A 2 2 B 2 5
KRR 5), N (100+69)ind. - m 2, /D H AEKEIX
[(169+57)ind.-m *]> JEME[(715)ind.-m*]> H ALK F X
[(59+16)ind.-m*], T HEBIYITE RG2 HIMG SRR K,
A ENYIAE NT A B2 B SRk, A A5 Wt i - 6 8
% B R IR AR ) . TR SR 3R R D B
KFEIX [(1880+723)ind.-m *]> HeHE[(656+352)ind.-m *]>
HAEKBLX [(472+ 115)ind.-m 2], SGMER) T Sl P
SR A B AKX i sh i A R
(P< 0.05), FARB YR S W) 2EAS TR 2R U H 22 S5 AN
B3, i KR DX A TR
HAELKE X (P<0.05),

24 REURWEYESEFHEEY

25 W TR AL Sh ) 1) Z2 AP RO 2 B R A
WA D H ALK XS JeiE> BALKEIX (R 6).
B L) RGO AR FIX > A B AR
X HI BZREMER BRI S T NI, =&
ARSI EEARTR] NT B4R SRR R PR
REL. WIS ERR BT ZX; RG2 Rl 2k
PERR R, WM R R R R WA SRR S T
RG1, i B AR DR E ALK B X = 1 B AR A0
S (P< 0.05), —H SRR 2 A R Ot
e R/ i AR O R DX B A AR B S I (P<
0.05), “H G HAKFEXZRARE . 3 FrEHZER
2RI AN
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Tab.S Density of macrofauna in different places
o 22 B /(ind.-m ?)
Fru P A =TT ST SRTET) P~ W
HJ 70 0 6 76 304
e NJ 54 6 6 66 1008
I 628" 343° 6" 71+5° 6562352°
zZX 214 6 6 226 1158
R H AR KR NT 32 27 54 113 2603
R 123491° 17411 30424 169+57° 1880723
RG1 43 32 0 75 587
HALKE RG2 6 22 16 44 358
S 25+19° 2745 848" 59+16® 4724115
1 a, b RARA R AR 2 [H] 25 7 1 35 (P< 0.05)
= 6 TR AR RENIESE RN SRR
Tab. 6 Species diversity index for macrobenthic communities in different places
FEHb I BEHLAFR ZRERREUH) FEEERE) S BERERL)
HJ 2.11 1.12 0.70
SE NJ 1.63 0.66 0.70
SEHE 1.87 0.89°° 0.70°
7X 1.66 1.02 0.52
B AR KR NT 222 1.32 0.67
S 1.94° 117° 0.59
RG1 138 0.64 0.59
HAEAKR RG2 1.67 0.92 0.65
I 1.52 0.78° 0.62%°

TE: a, b FTRASHEHIZER 2 [A] 22 57 B 35 (P< 0.05)

25 KEBEMEVEHEEMRERENE
2.5.1 BE LA

RG1 1 RG2 WAHIEE ey, 2970 84, HRA H ALK
B DR AKX FERL ZX AT NT AN
60; SEHMEREHL HI A1 NT AR R 70, /D B ARK B
DRI H AKX Z (R R ARLEE S 30, — 35 550ty AH
I H 2018 2).

zX

NT

RGl1

RG2

HJ

HJ

20 40 60 80 100
HEBLEE

K2 KBRS R

Fig. 2 Cluster analysis of macrobenthic animals

252 BELEMFBIIE
FeMERERL HI AR Y S i 2 F 32 ph £k

Z I, BEESSRIRGE ; WOGHMERE L NT (B AL T
YRz b, BEEZATRE, 22 Eha; L
bR b 1% = B 2 A et i A 2 S, BV A2 )
TR BN (A 3),
2.6 KEEMMS LIEEYEFREXSESH

KA ARSI AL S DR A I A5 5 0
IEAHIE KR (P< 0.05), V3494188, i Fn AL 4 i 5 TR
WIS R F TR E LA R (K 4). Bt &
UMD & & . ST ¥R AR R A IR A G OE R (P<
0.05), FIfh & i 52 & UG OC R (P< 0.05), b & & il
D& i 5 S YR At B B 35 HUR G G R (P< 0.05),
P A5 5 4Rk & i Z A2 2 TAH DG OE R (P< 0.05),
KIS RIS . WS B IE A R R (P<
0.05), 43k REURHIA HLET & & Z (]2 i 2 1IEAH GG
R (P< 0.05), Fid 2 & b 25 1 AH OC ¢ & (P< 0.05)
(E 4),
3 e

AR 3 BIRE 2 KR AT A= Dy A 2 A 2 R
AN, BRI BRI RS AR R), 7RG |
i AR K B DR B AR K B XV 4 501 Sy v 6] o M
(0.095), ERATLESFIZ(0.09 1) FMFEFH 1 (0.074) . A
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Fig. 3 Community abundance biomass composite k-dominance curve of macrobenthic animals

[Fi] A B8 ] KB AR s Py P R gl e Iy /b AR K RE X
(20)> JERE12)> HALKRLX (11), i B AKX 3
JGRERE H AN EICE BT, X AT RE 2 KN BAE K LY
A A AF G ME A PR 55 45 44 55 I & 2% (Grosholz, 2002), 34
INT AL IR0 T8 2RO R YA S04 ) A
B (da Cunha Lana et al, 1991), 7EH {655 B B0
ZIERBCUR A NI, X TR R R BARK B A
KgAK u, SEOKEER M A (da Cunha Lana et
al, 1991), M ITT52 0 i 4 4 225 A% A (Daehler et al,
1996; Grosholz et al, 2009), Jf HH £ 5] 3 i3 ik
Kb AR 3R A R (B AREE 45, 2020), IRBURAIE &4

WU, FE— SRR S D, AR A2 B
(FETRIR 4%, 2015; 32 4%, 2017; IHEEHE 45, 2018),
BR T HI MBFE S RRIERR e, A M3y A7 3]
ANTRIRR BE A4 3, PR I B AN 2 S BOR R 3
YRS (Sullivan et al, 2000; #7751 %5, 2007; WK
B 4%, 2013), WoRRIRHRHR LT E . AFELE
FIU R A S 1 A MR RN & B R 50 3R
i BRI > SR> BALKREIX, SPFpEL
Y- A1 % AR IR B8 i 1) K P43 A AR AR A V)
Hro WS ERRERIM M BARKFX> D H AR
KEX, X5 Hedge % (Hedge et al, 2000; Neira et al,
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Fig. 4 Correlation of macrobenthic biological parameters with soil physicochemical factors

2007; B %, 2009)AHRFFT 25 R —E, AT E
TEK L1 2 BE R TR], WP sl A= 4 s i i AR T
AT RESE R /D i BARK R B, BRI, 2
FEVEFEBOM = & FEHE BOH LLGMER Brdit &, ()2 B AL
KEHAMRIMMER, K ERKSSFEEAE A4 70
RIS A KRB R, YRl 2R RS (LAR 4,
2010), (HRWAIS LRI, A0 EAL
DK A K DX S AR AV 3 40 1) 22 R P B v o
K, SRJG Rl HAEK B B 35, P Fh 2R i T
RS 4E, 2008; EAES: 4, 2020), XAIRES HAL
KE AR B BT G, ANk — A1 e A T BRI Y
PR W

AWIGE 25 MR TR R Bl 1) 2B e A L R A
Y DRI, SERER AR S 0 A i
TR AR R X A E ALK FL X (P< 0.05), RIAH
HAEKRE XS D B AR B> e, 68 5% 5 s
T B8t 14 o A Ea AR RO ), SRIh D BAE K
FEX> JERE> HAEKRLIX, G i sh P B
3G R OK X T R Bl A 0 G R (P<
0.05). T HAAE 48 K B i A K 1 X I PR AR AR Y
JEA s A R B, AR AL /N B S A B ) % B B

il — Bk, B ALK M AR S KR AR, Wb T
LA R TR ) JECAT B0 (R R, DT PR A b 288
FEA, G HRII D 23 BRI 43 % 3% 4375 SR8 i (e
Wi S92 K (Grosholz et al, 2009; 40225 45, 2022),
ARSCEERE Z A, 3% T e P A/ TR
B XA I 43 TR i i BEEVEE B A, (AR AR 1 AV
R, BER SRR E VR, ] Re R o ER
I Bl A8 N X A TR G Bl ) 4 R A e A T R
S (UER 5, 2019; 30N 4%, 2022), [A]ifF:20k:
Hu PN DL PP R Bty VB TR | ZTAR vl ] S
%, S5X1J8% 2017 4% T IS YT A 120k
T ) R TR AT B0 ) R A R R (0 e AF,
2019).,

4 4

(DAL ITLLRAAMCEARMEDR 6 7T 3 e 0 KA
Y 29 Fp, Hp DR EAKREXMERZ, §
20 Ff .

Q) HALKFL X B A= W 5 i, /D BAE KR AY
WIRERE . AR O & AR BUY R, (R
5] FERREAR
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