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Abstract; Sonneratia apetala was introduced to China’ s Hainan Island from Bangladesh in 1985. In recent years, because
of its adaptability and rapid growth, S. apetala has become the most important species to ensure the forestation of mangroves
that are imported to the coastal and intertidal regions of South China. This study was conducted to explore the ecological
responses of understory macrofauna communities during the transformation of a pure S. apetala plantation and the major
environmental factors affecting them. Two pure plantations of 1-year-old S. apetala were chosen as the study sites: one was
at Zhanjiang Island Mangrove Nature Reserve in Leizhou, and the other was at Qi’ ao Island Mangrove Nature Reserve in

Zhuhai, Guangdong Province, China. Indigenous mangrove seedlings of Rhizophora stylosa or Bruguiera gymnorrhiza were
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mixed with S. apetala by underwood planting. The macrofauna communities of the transformed 1-year-old S. apetala + R.
stylosa and 1-year-old S. apetala + B. gymnorrhiza mixed plantations were compared with those of a similarly aged pure S.
apetala plantation. The results showed differences in the dominant species among the macrofauna communities in the 1-year-
old pure S. apetala plantation and the 1-year-old S. apetala + R. stylosa and 1-year-old S. apetala + B. gymnorrhiza mixed
plantations. The results of a one-way analysis of similarity, hierarchical clustering, and nonmetric multidimensional scaling
all showed significant structural differences among the macrofauna communities of the pure plantations and mixed
plantations, which had similar forest ages. In addition, the results showed that transforming pure S. apetala plantations by
underwood planting with seedlings of R. stylosa or B. gymnorrhiza may improve the biomass and species diversity of the
understory macrofauna. BIOENV analysis showed that macrofauna distribution was closely related to the amount of
indigenous mangrove plant litter of R. stylosa or B. gymnorrhiza, which further confirmed that underwood planting with
indigenous mangrove species played an important role in the distribution and species diversity of the understory macrofauna.
Because the levels of the physicochemical factors in the soil in the three forest types were not significantly different and the
upper canopy of these forests was entirely comprised of S. apetala, it can be speculated that underwood planting with R.
stylosa or B. gymnorrhiza increased the understory indigenous mangrove plant litter, the nutrient levels (such as the C/N
ratio) , and the tannin content that may be adaptive or preferred by indigenous macrofauna. Furthermore, some mobile
mollusks and crustaceans move to mangrove habitats that are more suitable for survival, leading to a rise in the biomass and
species diversity of understory macrofauna in mixed plantations. However, experimental results from the two research sites
showed that the effect of underwood planting in pure S. apetala plantations with B. gymnorrhiza was superior to that with R.
stylosa because the average seedling height, litter production, percentage of litter production accounting for the communities’
total litter production, and the survival rate of seedlings were all greater for underwood planting with B. gymnorrhiza than with
R. stylosa. This also resulted in a higher biomass increase and species diversity of macrofauna in the underwood planting with
B. gymnorrhiza than with R. stylosa. This experiment was conducted 3 months after underwood planting with R. stylosa or B.
gymnorrhiza in the pure S. apetala plantations. Since the total research period was only 1 year, this study only explored the

short-term effects of the experiment; therefore, future studies on its long-term effects are required.

Key Words: Sonneratia apetala ; Bruguiera gymnorrhiza ; Rhizophora stylosa ;macrofauna ;species diversity
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1.1 5T XA

WSRO T 2R 48 VER VLT P P T R 30 B e v i Y38 5 79 b g N 2RI AR DX, b 3 M T N T2 AR X
2 h 110°09'—110°10", 4L £ 20°52'—20°56", J& b #viy FIRg S #aty 2 WUAE X, AR AR 22.8—23.4 °C L 4F
PR 25—27 °C AE¥ K PHE S8 5T 4 500—5 600 MJ/m”  AEHIREKEE 1 534.6 mm , #1747 )8 AN IE ALK H i, 14
L W EEIED AR T AR MRV T RS LT B SRR X AR 4R 1139367407 —113°39”
15", b4y 22°23'40"'—22°27'38"" | J& THIRER B A 2 UIX, H BEFE R AFF ISR 22.4 C &2 H 1AW
SRR 15.3 C A 7 ARPEEAIR 28.3 C AR FHRERTEL 1 700—2 200 mm, A< XA 10 R, 28 AR
PR R 79% , 97 JRASIERLE: 5, 24 m A7 0.17 m, SEXI 07 -0.14 m, KR LT i T8 T
R B R AR L
1.2 SREEJTIE B Ak 3

A3 S T T PR SRAELYT T £ A% PR DX TR VA T VEC RS 2T AR AR 1 SRR DX, 1B % 1 AEARIS 1Y JC R 35 A T4l
M I BB SEARTET R 298 3500 m®, [ Bl [l A MGHT FEE 290 50 m, JCHEIE SARAGFIAEZE BN 2 m X 2 m;
PRI RS AR FRZY S 4900 m? | [ Bl & 1) (AR SEBE 2974 70 m, JCHRIE SARBI AT B 2 m x 2 m,
SEIGE KA I KRB SRR =384, TR AHBE 5 m, 223 AN A TR AS , AVEXT & ; A ()58 7E AR Rl 21
TERRAIHT , A7 BB FERR S FAEAE L v, PR AT, X BB BE R T 0.6 () TCHREG Sy, HEA T BRI B XF1
PR 0.6 PRI KR I B ALK Bl 24 B ZE T8 bR 135 s B G e R 0 U (8- 2D s RS i 1A 7
T, PR RIS AT X BRI = 0.6 mx0.6 m, fJi X R G I L0 s AR (A THE & 45 B, RS BR A A 2l i
SR EAEK B DL R ZeRE B, 1IR3 3 AN H e, 4300 2013 4F 5,8, 11 J F1 2014 4F 2 H 4 7AH G £
KAVEARZN ) 0 A2 F R 00 B R Rh N TR 58 B2 3 S B RS 1 4 Ab, RRARA 1 1 i, o/
PN 1 AFTCIRE SR IR |1 AF TCHEE S+ £LINTR SRR 1 AR TORE S+ RMEIRASHRAY 4 A 3k 27 ilbrid
i A1—A4 B1—B4 Fll C1—C4; ZRIETH ML 1 AFTCHRE SR A0 |1 AR TOIR SE+ LU IS TR SSAORT 1 AR TCRE SR+
ARMEIRAEHRIT 4 N3l 5 9IFRIC N D1—D4 . E1—E4 1 F1—F4, B4k 34 5REZFA777 11 _FEL4 4 50 em x
50 em HYRE BFEHE  Sei HE NSRS, 2 2 30 em TRAG 3, FH 0.5 mm FLARGE T4035 HUR N 34, T 3Rk
i 5% i H SBR[ , TERm = N T 5 . FESE T R AR 2l i 2 () [RIs, BEAN il s A i —4> 10 m
x 5 m BYRETT  RE T N A AR A T A TR A 0 45 AR 7 PN TGRS 1) -S40 AR v R DA B2, 2 g A sl A i
T R 3 5 Aol sSTE S BORERE 7 (R A N, 5 S ORERE 5 AR RR 5 m, HIFLAR 1.5 mm BESEFAE A 15 8 3
PR, 1 Bl DO BT Rl g b TR TR AR R 1 m® B 5 ORUSCER R P RV 40, A A S0 25 00 , 45 TG 5 20 sl R
MO TE, B H A AR I IR TE D 3 D A R 2T RS B DR T ) f: RIS, 706 00 T A S - M e &
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1.3.3  ZHEPEIEE
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S
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i=1

Pielou Y51 150, J'H' /1, 3 H',,. = inS (4)
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KA ARSI RE I8 4500 10 278 1 o i R AR S A8 VR S5 A0 4 B 5 12, W45l a5 ) 3 BE R e ik A
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SRR > 3%R9F2S, MRSl b BT 89% B K I A sh Fh 2 2 8 (28 R4k ) Sl il 44 2
Bray-Curtis FPERRRE , FEE— 20 1728 34900 05 A5 9% CLUSTER RZEMAESE L A8 HEF (MDS) |, [Al#E,
FIFH F3R B Bray-Curtis HHALTERE RS, Fl One-Way ANOSIM 43 M7 3k 46 56 AS [) AF 55 22 18] 6 9% &5 44 1 22 575 )
SIMPER 437 %5 78 ) 4% A5 53 sl i v 4] ok 2 ZE/E AR R BIOENV 4387 45 A= 355 v R TR S W 9% 5 5% i
MR TR AH G 2R 58, A R B RE S iR B sh W BEVE S5 A I B AR RS IR P40 A . FH RELATE #6550 48 /8 KAl
A SR TE FNIREE (FE ) AR R BE 22 (B AH DG, SR J5 R PRIMER {440 v (9 U 43 B F0 22 25 1 5y B 56
TR A I TR AT

2 ERE5S

2.1 Al SR EAL N K F
M1 ATLAFE SIS i 2 /s AR DO S AR R AR 4l i, HAP- e v i R ik
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Table 1 Level of physical-chemical factors of the three kinds of plantations at the two research sites ( Average + S.D.)

T Toms FE T Leizhou City BRIfE 1T Zhuhai City
1SP 1SRM 1SBM 18P 1SRM 1SBM
KRR (TR B (m) N 1.65+0.03  1.64£0.03  1.67x0.01  1.65+0.02  1.65£0.03  1.62+0.02
Up layer o p] 1S 2N 0.35+0.03  0.34x0.02  0.38+0.02  0.37£0.02  0.3520.02  0.33+0.01
( Sonneratia apetala)) WEEwE/(gm2a )N 370.02£6.69 365.5624.97 370.57+4.39 368.19£3.79 360.32+10.39 358.63x4.11
TARB(REAR) W8 om) S 0.00£0.00 4436x1.81 61.04x1.81  0.00+0.00 45.33+2.03 64.41x1.87
Down layer HEYHE (gm™a™)" 0.00+0.00  24.49+0.38 70.77+1.68  0.00+0.00 20.42+0.31 73.77+0.84
( Rhizophora stylosa or L BEEIESETE (%)Y 0.00£0.00  6.28£0.16  16.0420.05  0.00£0.00  5.37+ 1.18 17.06£0.09
Bruguiera gymnorrhiza) G (%) VS 0.00+0.00 34.48+2.10 88.29:0.28  0.00+0.00 34.01% 2.17 89.64£0.50
TR F K +35 pHY 7.13£0.05  7.11x0.08  7.09£0.06  7.24+0.04  7.23x0.07  7.26+0.06
Level of soil T (2/kg) N 7.09+0.15  7.14 £0.24  7.11x0.20  4.57+0.039  4.66+0.05  4.60 +0.27
physical-chemical factors A HLE (g/kg) 28.14£0.54  25.65+2.77 27.68+1.14 21.25+0.33 21.05+1.18 22.14+0.84
Wi (%) 66.20+3.13  65.11£0.62  64.80+1.29  70.28+1.88  70.29+2.37  69.61+2.36
RBL(% )N 13.00+2.93  13.92+0.67 13.18+0.08 18.76+0.61  19.48+0.63  18.99+0.82
k(%)Y 20.81+0.22  20.98+0.66 22.03+1.21  10.97+1.28 10.24+2.11  11.40+1.63

ISP 48 1 4E TOIFIRF Z 4l MK ( 1-year-forest-age S. apetala pure plantation) , 1SRM 8 1 4F TG 58+ L0 HETR SCHK ( 1-year-forest-age S. apetala + R.
stylosa mixed plantation) , 1SBM $8 1 4E T 5+ RBIR 32 MK (1-year-forest-age S. apetala + B. gymnorrhiza mixed plantation) ,N H§ 240K 2 5 22 /347
TRPIABTTEHE 3 BN CARAG AN AL B TR P22 5 A W35 (P> 0.05) , VS $5 SR Z J7 22047 s PSS b 3 AN AR BAL R 77K F-
ZE5R B (P< 0.01) LS $5 AP R 5 22507 /R B N T 3 b N AR AL K 17K F- 22 57 8.3 (P< 0.05) , ZN $8 BN 205 22 43 17 /s Bk R
i 3 AP TARIIZ AL P 7KV 28 5 A8 35 (P> 0.05) , LUF FAREIARIE
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VR R VR R 40 R AR i T DI , B R T 22000 R TR Z X 4 AN KO 25 il R
(P< 0.01) , X Ut BH7E JCHREIG SR PR ARG RO 2 FLOmME . BN T 3 A N TR LR Z TSR
B NI P 25 SR B3 (P> 0.05) | HRFA E 25 53 .35 (P< 0.05)  BRIETT 3 FlON TR A2 TC e S 14
= AR AR A R 22 R R 3 (P> 0.05) . R 1 IR TT DA AN B MR R BRI, W] — B 5Tl 3 Fh2k
RN TR - 358 AL R 7K OF 25 S0 .35 (P> 0.05)
2.2 WABRFEHL 3 BN T AR ) A S 4 BRI S5

P R, BT 3 AL N TR S DL 5628 22 HOR O IR 2 BRI i 3 A A TAR LA
MR Z R O H 722, Joi S N T R BRI T, 1 AR TOIRRE 52+ AR S AR KT JECATE 2l ) A i ik
T 1 AR TCHEE SR AR 1 AR TG S+ 20T ACHR, BT MIT 1 AR JCHRE: 5% + LI MR AC MR R BT b 5
F 1 AR TR S AR, BRI T 1 AR ORI SR+ 2D TR S AR A B AIR T | AR ORI SR Alidk (£ 2) .

T 3 AT I [l SN RIS A AR B AR 340 ) DL 3T A7 7 22 53, A [ il a5 ] — 28 AN TR Y
WS AR BAETE 2S5 . TCIR TR MR SE BRI T, W b 02 1 AR ORI 58 + RS TR S PRI 4 ol
BT 1 AETOIRIE SR AR | AF ORI 35 + L0 TR S Ak,

®2 AR I HATHRKBEEREINDDFHIH

Table 2 Species distribution of macrofauna of the three kinds of plantations at the two research sites

FEMTH Leizhou City ERIET Zhuhai City
JeHf Taxa
1sp 1SRM 1SBM 1SP 1SRM 1SBM
%% Polych(a) etes 3 5 7 6 3 7
A1 Sipunculid 0 2 1 0 0 0
Jl§ £ Gastropods 7 8 10 10 11 11
XGEZE Bivalves 2 1 5 3 4 4
F552 Crustacea 14 17 21 7 7 9
JEWIi2E Benthic fishes 1 1 3 3 3 4
A1 Total 27 34 47 29 28 35
£33 AW 3 FAIHRKE AR E
Table 3 Dominant species of macrofauna of the three kinds of plantations at the two research sites

AL Sites 271 Type Fh 4 Species L PEFEEL Dominance index (V)
FHM T Leizhou city 1SP EEEAUIH I Assiminea lutea 0.54

Jit AU 118 Paracleistostoma depressum 0.09

FEIRARST 8 Sesarma plicata 0.04

TV Sesarma dehaani 0.03

RHIE LS Nassarius thersites 0.03

ISRM EEERNAIR Assiminea lutea 0.27

Jid AU 11 88 Paracleistostoma depressum 0.24

R Littorina melanostdma 0.14

RETE L BUE Nassarius thersites 0.05

i B VS Cleistostoma dilatatum 0.03

VR ARS8 Sesarma plicata 0.03

1SBM EEERNAIR Assiminea lutea 0.21

MO Littorina melanostdma 0.12

Jid - 18 Paracleistostoma depressum 0.09

PR Nassarius hepaticus 0.05

Wi H KHREE Macrophthalmus erato 0.04
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i1 45, Sites 2 Type 44 Species D FAEH5 %0 Dominance index (V)

% H 4 5 1. Phascolosoma scalops 0.04

PRSI Cerithidae cingulata 0.04

Te ik A 5F 18 Sesarma dehaani 0.03

LI Polymesoda erosa 0.03

FRIRAI SR Sesarma plicata 0.03

BRI Zhuhai city 1SP U R T Stenothyra glabra 0.53
FRAEIRI2 Parafossarulus sinensis 0.07

15t H K IRSE Macrophihalmus erato 0.07

K AR Alocinma longicoris 0.06

ANEE L W Leptochelia dubia 0.05

B 182, Stenothyra divalis 0.04

/NSK I Capitella capitata 0.04

SEF IV A% Perinereis brevicirris 0.03

ST HERS Potamocorbula laevis 0.03

ISRM SEH B T2 Stenothyra glabra 0.42
YL JE L IR Leptochelia dubia 0.10

rF ARV Parafossarulus sinensis 0.09

UG AA ST Sesarma( Chiromantes ) bidens 0.09

KAWRIZ Alocinma longicoris 0.08

1 B [TWER Stenothyra divalis 0.07

SEHHAT RS Potamocorbula laevis 0.06

1SBM ANE L R Leptochelia dubia 0.18
1 B KB Macrophthalmus erato 0.11

HRAETHR Parafossarulus sinensis 0.10

KA Alocinma longicoris 0.10

FeH MG Potamocorbula laevis 0.09

YeHE B (182 Stenothyra glabra 0.09

15 [ B T2 Stenothyra divalis 0.09

/NSk HL Capitella capitata 0.05

S A YDA Perinereis brevicirris 0.04

2.3 BRI 3 B O TARKR B AN 2 ) 2% B f AR )

P BIF53 HA [R) RN TR Y IR AR Sl B v 28 B AR et 1) 21 A8 A0 WL 3R 4, AR5 AN T ARZE AL
PRI 25 110 %8 B R A Wy TG o 5 UK 3R 28 2 A Sl s i M T R SR 2 AR PR DX R Y AV 3 0 % B A 3 N Tk ] 22
SR (F =766.10,P< 0.01) , 1A 2 2B (F =89.84,P < 0.01) ;4B AE 3 Flt A TAKE] 22 5 3%
(F = 456.50,P < 0.01) ,ZH A Z 5 W EE(F = 56.35,P < 0.01) , BRI 20K IX ARG 304 2%
FEAE 3 B N TAKE 2253 AR 5.3 (F = 4.38,P > 0.05) , ZWEIZFEE(F = 9.66,P < 0.01) ; AEWELE 3 Fi A
TAHAEZEFBE (F = 9.41,P < 0.01) , W EZERBEZE(F = 8.12,P < 0.05) , W/MFFE 4 B R3S Ak
R0 R HRY JF AV 2l P A ) 12 LU IR AR () O SR AlbR sy, JE 2 1 AR JOHRIE S + KRB SC AR IS 3 ) A )
53 =8
2.4 WAWEICHL 3 BN TAR KA s P i 2 Bk

PSS b 3 Fh A N TARK I S i T W ih 2 RE 8 80 A2 AR D3R 5, DL R0 AR B A
R Z R B0 2 WA 27 22500 s KA 8114 Shannon-Wiener 22814 5 BU7E 7 M 17 B 38 2040 A
X 3 Ff N T AR 22 5200 8 3 (F = 1179.02,P < 0.01) , B 722 2B (F = 7.96,P < 0.05) ;Pielou $4J2] &

http ; //www.ecologica.cn



22 4 U 55 RS & T 2O PITR SO0 bR R JEE AP 3 497 1) 52 ) 7

RN TR 22 2 2 (F = 311.47,P < 0.01) , R 2E 5 A% (F = 2.42,P > 0.05) ; Margalef F
BRSO bk ) 2% 5 B3 (F = 83.89,P < 0.01) , VW HEFARE(F = 0.39,P > 0.05) ., /i1
R RILEMGSNY) Shannon-Wiener Z2AEPE 5 BO7E BR 1 T VR B 20 AR DX 3 BN TRRIR] 22 5500 B35 (F = 35.30),
P <0.01),ZYEZRWEE(F = 0.03,P < 0.05) ;Pielou ¥J2) FEFEHOR R N T AR 22 300 B E (F = 17.54,
P <0.01),ZAZERARE(F = 0.10,P > 0.05) ; Margalef 5 FEFEHON [ A TAKIE) 22 5540 53 (F = 27.
28,P < 0.01) , FHREZEFARE(F = 0.37,P > 0.05), WMUFFEHSE 3 B A TARP 1 AR JCHRAF 58 + AR
TRACHAN 1 A TCIREEE S+ LM MG IR A PR 1Y) Shannon-Wiener Z2FEP4: 45 50 Margalef =& & 8 ZUH Pielou 372 i
FE B T[RRI TOIREEE S 40K 5 T HLIAJE 1 AR TOIE: S+ RS IR ZS AR IX = Fh 2R P B K, AT L,
TE 1A JOIRE SR TR S A ] S5 A b 335 b s S L IS4G h ) i 0 b 2

F4 AIARMRIMAIRKERESVEERADESTHNZRENEYE

Table 4 Density and biomass of the macrofauna communities in the three kinds of plantations across seasons in the two research sites

FE T Leizhou City BRI Zhuhai City
I H Ttems

18P 1SRM 1SBM 1SP 1SRM 1SBM

% Density # % Spring 186 271 269 550 342 451

(ind + /m?) HZ Summer 206 285 291 576 389 439
#Z Autumn 155 241 249 612 572 464

A7 Winter 192 276 287 751 757 618

-1 Average 185 268 274 622 515 493

A4y hE Biomass #Z5 Spring 75.51 91.06 110.20 31.90 28.87 49.85
(g/m>fw) K2 Summer 83.63 95.77 119.21 33.41 32.84 48.52
#*Z Autumn 62.92 80.98 102.01 35.50 48.28 51.29

42 Winter 77.94 92.74 117.58 43.56 63.90 68.31
34 Average 75.00 90.14 112.25 36.09 43.47 54.49

£S5 AIHRMA3IMAIRRERESNHZERRDZ TN SHIEEYR

Table 5 Species diversity indices of the macrofauna communities in the three kinds of plantations across seasons in the two research sites

IRl Z REESE 5L FNTH Leizhou City BRI Zhuhai City
Species diversity 1SP 1SRM 1SBM 1SP 1SRM 1SBM
H' 42 Spring 2.030 2.469 3.002 1.527 2.061 2.443
K2 Summer 2.087 2.484 3.081 1.541 2.080 2.341
#Z Autumn 1.956 2.355 3.024 1.653 1.889 2.433
&2 Winter 2.064 2.473 3.090 1.753 1.767 2.518
34 Average 2.034 2.445 3.049 1.618 1.950 2.434
J % 7% Spring 0.616 0.700 0.819 0.539 0.700 0.741
57 Summer 0.633 0.704 0.819 0.544 0.694 0.747
FkZ Autumn 0.593 0.668 0.825 0.583 0.611 0.766
47 Winter 0.626 0.701 0.822 0.595 0.590 0.748
- Average 0.617 0.693 0.821 0.565 0.649 0.750
d #Z Spring 4.975 5.891 6.792 2.536 3.085 4.254
K2 Summer 4.880 5.838 7.403 2.517 3.186 3.616
#Z= Autumn 5.155 6.017 6.887 2.493 3.308 3.746
&2 Winter 4.945 5.871 7.421 2.718 2.866 4357
I Average 4.989 5.904 7.126 2.566 3.111 3.993

2.5 PIASBESEHL 3 B0 N AR AL AT S M iV 4544
BT Aot AT B C4 BCE SN T BSRBIT IR ZL R AR X, D1 31 P4 BCE BRife i 3030 5 ZEREAR B 2R 37 X
IR TS OIS Y 12 Dol B0 T 3 A AFERYAL, n] L, Rl —WE S A 4 3 AT
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Fig. 1 Hierarchical cluster dendrogram of the macrofauna communities at the different sampling plots

(A) FINTH, (B) BRI

PIABIF 5T 45 o S HE R B 2 SR an ] 2 B < 75 M T AR R 1 B8 (stress ) = 0.01, BRI TH B9 71 &% =0.
07 , PRI FE i I 1 R 034 <0.1, UL PR AN 25 R4 SZ R R b S, Xk — A UE I T 78 1 4F T Sk
YR A LTI B A ] A IR JREATE Sl B VR IR 454

0.10 - -Bgl T JE ) &% Stress 0.01 PR JE ) &% Stress 0.07 Flag F2
B4 0.40 F3
B .F4
0.05 - .B3 020 - <+ El
.C4 E3*
«C3
S 0
g O c2
'z Al . -0.20 [~ D1
s . .Cl o .
g D3 D2
A -0.05 .A2 -0.40 - E4
@ +A3 .
~ -0.60
-0.10 -
M -0.80 D4
-0.15 1 1 1 1 1 I -1.00 - 1 1 1 1 | |
-1.00 -0.50 0 0.50 1.00 1.50 -1.50 -1.00 -0.50 0 0.50 1.00

14 Dimension 1

2 BRKBEENMEENESBEZTERE, (A) BN, (B)ZKiED
Fig. 2 MDS ordination of the macrofauna communities at the different sampling plots in the Leizhou City (A) or Zhuhai City (B)

FH One-way ANOSIM £ 56 75 1 17 BHRET A AKX 3 B N TARIAEA S R T4 25 44 1) 22 52, 45 R R 22 52
4% (Global R = 0.97,P = 0.001), JH One-Way ANOSIM Z3 546 5645 2 Fb A\ T bKIE] sh 4 78 45 0 1) 22 Sk
AL RIR 1 A TOIREG SR AMRAN 1 AR TCIE R+ 20T 3SR (Global R = 0.87,P = 0.029) |1 A JCléis 54l
PRAN 1 AR TR+ ARBEIR S (Global R = 1.00,P = 0.029) .1 4ETCReHE F2+ L0 HEMTIR AT RN 1 4R 0 3%
+ AW AZH(Global R = 1.00,P = 0.029) Z[H#EIE 450G W25 . SRR Z BIARLIYE B 4 A
(SIMPER ) 2k T it ZRAEFE VR RN WA V% 22 S5 0 W P, 25 R 3R WA 3 A 1 A JC e SR AP 1 4F oW S5+ 4110
BEIR SSARIA]RE 7% 45 7 22 53 1 28 ( Contribution rate>3 %) 4« i *F-Uh P 1088 BB DL AR EEEEHUTH AR 5K F
W LU R IRAE ST R AR YD A o B A DVBE SR A R UD A R DL R B (TR B4R B i AR 4K ( Bray-
Curtis ) ANHRIPE R TTER 2> 914 :9.09% 9.00% 4.15% 4.08% 3.79% .3.65% 3.33% 3.24% .3.04% 3.00% ; i&
B 1 AR TCHE S SRR 1 AF T % + ARMETR SSARIH] Zh W 7 28548 22 57 1) 32 28 ( Contribution rate>3 %) 4
RTAEIR A GUR B H IR R H g R ol EEERIVE IR SR U ST AR b E e IRIE SR | GIE
SEREE AT T3 B 5 R 50 ( Bray-Curtis ) ANARRIE ) BTRR 53 598 - 5.45% \5.12% \4.46% 4.15% 3.74% 3.
31% .3.18% 3.17% 3.03% ; #& A 1 4F- o S+ £ MR ASHOR 1 4T JC MR 58 + AR R 28 PR 8] 20 0 i v 5 4
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25 5% 1) TR ( Contribution rate>3 %) Ay, TAILUR AL ISR 4000 101 88 5 By 4] 186 By 0188 <7 0|
i HCHR A 21 B T S 4 3 B i 2 %00 ( Bray-Curtis ) ASFRUYE B9 TTHR 20 591 0 - 4.62% 4.44% 3.80% 3.
49% 3.43% 3.32% 3.04%

[FFE , ] One-way ANOSIM A6 56 4 1 T VR 5 £EARARIX 3 B N AR [B]JE G Sh W R T 25 K 19 22 5 45 R
INZE S 3 (Global R = 0.944, P = 0.001) , F One-Way ANOSIM 437l 46: 4655 2 Fp A T K8 sh# vk 25
FI2E 51 S50 R L 1 AR O SR AR 1 AR JCHRE S+ 20 I HE IR AS MK (Global R = 1.00,P = 0.029) .1 4F G
TETEE SR AR 1 AFE O 32+ ARMEIR S2 AR (Global R = 0.88,P = 0.029) .1 4FJCH 35 +£L I HE TR AS AR A 1 4F
T Fe+ AMEIRASHR(Global R = 1.00,P = 0.029) Z A H V& L5 4A B E 225, RARFE Z RARRIE
43 LA (SIMPER ) K T R A 7% R s R V% 22 55 A Rl , 25 SR 3 WA 15 A 1 AR JCIREV S AR RN 1 4F TG
2+ IR AR A TR 45 40 22 53 14 T 2R ( Contribution rate>3 %) fy . i H K HR B XU AH <88 /3 Bt o
TP TR A DA PO R JRIT TR TR AR ST IR R4 B, B AT T2 B i R 4R ( Bray-Curtis)
AHFAALTE B BTk 5350 4 :9.43% . 8.529% \7.21% .5.95% .5.89% 4.51% \4.48% .3.98% .3.13% ; 1t A 1 4F TG
SRE[FRFN 1 AF TOHE S + AW IR S AR IE) Bl 4 B % 45 #4) 22 532 1) £ BLF ( Contribution rate>3 %) A7 YG I Bk 112
ANES R B TR R PR O AR XUAAHSF B BRI ST AR | H AR A AR A TP AR R
BU( Bray-Curtis ) AU 0 TTHR 2310 £ 22.76% 7.43% 5.31% 5.06% 4.48% 4.00% 3.86% 3.75% ;1 i 1 - TG
IR S+ LU S TR SSARAN 1 AR TCHREE &+ AR SSARIA] S 7 45 22 5719 32281 ( Contribution rate>3 %) 420t
TP TR I H ORHREE Nk iy R VD A OB ARSI A 5 2 o DR AR O A R S TR IO IR A
HE L BT AR B 2R B0 ( Bray-Curtis ) AS AR A9 BTk 23 901 42 11.39% . 10.51% . 7.28% . 5.97% . 5.04% |
4.66% 4.60% 4.13% 3.50% 3.12% ., V] UL, P FGE I 3 BN T ARSI 25 A e 2 5%

2.6 PHESE R R S ) [ PR 5T & FAL R 11 6 &R

FIFH BIOENV 4347, 4%t 5 45 3l 2 KAYEAR S ) =F B S A VE FE A AR 3L I 25 R 3% 6, N 2B M
WRERE 1A TOIRE SR A 1 AR TG R+ 20 AR SR 0 Sh i 32 BE 38 5 200 S 08 75 i | £0 TR 40 1k
T3 LU IV ) it o BV DR VR W) B T 2 LA OG5 1 AR TOEIE R AR 1 A TR S+ ARRETR SR 3
FEEH AN TE Y ABVE D 5 R TR R o B RN S R AR G 1 1 AR TR R+ 41
TSR ACHR S 1 AFTCHREE S+ ARBTIR SR 2l =F B2 34 5 RS 40 B 106 238 | 20 407 1 LTS 2R AH ¢ ; RELATE
(DL e Sy RTE .

Ro6 XREREIMEFNFEESFFTELRAFHLEREXR

Table 6 Multivariate correlation analysis of the relationship between the abundance of macrofauna communities and environmental parameters

AT hRER oA A g RELATE 4347
Plantations types Sites BIOENY Z+47 BIOENV analysis RELATE analysis
S A VTR EAL R T2 R(P)
The most matching physical-chemical factors combination P
. TR PR KORL ORI SRR VE YR LU A i LA i
ISP 5 ISRM EEl . N I < o L e I = 71 i .
P ISk T R LM B TSI A 0710 0.703(0.005)
MR RL KR O SR LU TS B LA AN G R AL
T B BEEIR  B YH 0832 0710004
19 ) A o A U5 V& ) R V& Wy B S BEVE RV
ISP 55 1SBM =M 3 pH AHUBT AL KRL AR IR 75 1 B ARSI VR W i R T O VR 0779 0.718(0.012)

Y B 2t AMEA 2R RS A R

. MR bR TR R A A IR 7 0 9
i VR LT AR A % 0715 0-591(0.025)

ISRM 5 1SBM M TR AHUBT P ARSI I R ZLIE L T R 0.770 0.699(0.014)

‘. R KR AR R AR B R R P e i
i I He AT S AN I LT 0867 0.799(0.008)
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31 TORIERYS 2 L LMAE YR AR R R SR A

MABEFELE AR, AN 2 T M T BRI AR e 2 BRI T HEIR 05, 3 bt A b ) R R JEE AV s My s 2 4 22 5
B (SR 2.5)  ULITE 1| AR JOHHE R 40K T FE LD BRI IX 2 B & - ZERIAE YD, AT 038 b i R R R AV
SRR S5 . A ST UE B LD P ) VS sh o R34 M b 43 A5 5 LR MR A B DD OG R ISR 3 T A
A, IS S0 45 R B R T 3E 51X 2 M S T LDRAE IR SS T bRt Y S AV Sl W 0 B B
A=A L iR B A OC R 1 B R B, TR SRR B 8 T R JE R TE 1 AR ORI SR+ RMETR A
AR REIR B f R, e and M T R 1 AR TOE SR aibirh | EEE IR A L S 8 B ok, ik 0.54,
TR 1 AETOE SR+ LD MR AR H R DL S BEHE BT B8 0.27, 2 1 1 4R O 3% + AR MEIR SR T %
021 BRI TR | AR JCIREIR SR ApRd SR 1 R A Wy Fh D 3455 48 B35 0.53, 1T 7E 1 4R TCIRIG SR +41
TR SR TP LY R LSBT RE R 0.42, 3] 1 1 4R T0HEE 2+ AMEIR ST ML R EHE B E A8 2R
T TR AN, A A LA B AR B 018, P, TE 1 AR TOHR I S AR N MO LD R ORI 2 Fh 2 L
CUAAE , e SR S R EVE S5 R B[R] I, 3 PT [ AR b e R A I 3 P 48 BB, X T 1R S ROR YR
WIS WIRET Pielou 225 BEHE O T [RI MRl T AR SRR E 2N (3R 5) .

PSS 4% il (R B S VIR R GE IR RS 1 W R AR LA RE VR 2R B R AT SR 2 . U A e 7 M i f
W BORE T 1 AR O R AR A1—C4 R y—4 BT 1 AR Jot: 3 + LU BRSSPk B1—B4 JURE
T 1 AR TCHREE S+ ARRTR SR C1—C4 W53 3R R —2H  [RIRE | BRURE T 2R 1 v VO 2D AR DX 1 4R T
RO D1—D4 BURE T 1 AFJOHHE S+ 2L M IR SRR E1—E4 BORET 1 AR JOHHEE S8+ ARSI SSARAY F1—
F4 R R — 2 (B 1) o PIMIFTE A% ol s R IR AR S WU v 9 A S B2 e b e 45 R s BORE T
AR AR sl AT BRI 1 H LR ) 3K stress /T 0.1, BEBIARIP 25 R SRR 2L, ik — 2
UMY T A 1 AR TR SR T TR A LI sl n] Bl e KRR S W e v B9 2544 (1 2)

MR R I JEEA S 73 Ai (R A58 TR B A0E /K SR B S R e AR PR 55 BT/ NS R DX, b oA sl 4 A1
M S LT AR RO A 2 . N 1 AT LR W IR ) 3 R N bR ] 3R Ak 7 25
AW I HARHL Y FJREARR R 1 AR A B TORRE 5 X U KA s W VR 4540 5 £ R AR X 28 & +
B FR A FRAE 25 UIAHOC . A 5T K IRAEZR [E Ronang IR AR A T- 88 Ji 8 25 1) 43 10 5 0K 1 388 NG 2%
DI AR OGHE T 55 £D MM B 1 26 DA B B A DC R L AR AR SR 45 51, R BIOENV 3Bk it 5 1
SETCEE SEAUARAN 1| AEJCHREE 3 + L1 MR SSbR b LRV 3 ) ~F B2 i DAy DC TRC ) 58 BRAL DXL, IS 0F 50 3
P05 LM VR 7 W 2T Y e oS R R VR ) B R T A X 2 AR [RIARR AT 1 AR O I SR AR
5 1 AETOR: 2+ AR SSbR b RISl ~F B iy DB IC B PR BEAL DR v, PS5 st 4 40 35 AR U 7%
Yyt A5 W) 5 TR U 7 ) SR B X 2 S RELATE R 5 R B3 (R 6) . Xit—4
Wi B R B JEEAN B 734 5 L1 SO I 88 & LR TP 1) 08 7 4 i 8 UDAROG . X B — 2D ARSI 1 £ A ol A ol
X LA ARIRAT S0 0 1 2R AN A (TP 1 SRR b ZOROARER T O IR S 4R A B B
JIRAR2 A — A B A, R B e B AR A | TS [ S R [ £ AR AR A 5 AL LR
R B VR T AT REASIR] , B SR "™ L 76 RS LDRIbR 0 1 25 22 B AN R BE ARG T (18 BAA PRI 1 1 A
PR TR R R AR R 22 51 L X AT RE SR T AN R] (4 B o AN [ 2L A 0 7 J e v 2 5 £ 1 AT
B« BN . Rl E AN AR B S B SRR N LU A - Y B AT AR R ) e R, O R R 2R
Aratus pisonni X} 3 Fh Z1 B A8 9 B K ZL A% ( Rhizophora mangle) 55 W H ‘B 3 ( Avicennia germinans ) R £1#
(Laguncularia racemosa) M- 7y I E2 1) f 22 A5 B AL AS [] 22 RIS ok W5 J86 52 81 5 Bl - T 130 A ) A T 5%
ELIRREY) , AR RURZS 1 it BRSO (9 S0k 10 22 S M B R S e B AR 1 . R 2 J AR A S ek i
2 NBADLRIR S5, BIFSE T AR T T LA AR OISV S 1) DA I 145 A0 T8 ( Sesarma dehaani ) FIXLHA AH T
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BE(S. bidens ) WAL TCHEEE R A & L LLRIAPIBON AR LR U8 7 it B0 CE e . 45 2R, DA
AR B T A IR R P 2 5 AN S (R AN TR Aof ) BCEE L 0 7 A J 2 22 e , FLDSE R AN [ 2L AR ) AN [ AR
A AEEFRACE (0 C/N L) RIS it DA 252 MWARBISR 45 SRR R, 7 TOMRE SR AU T 2006
AR L & A HEDDRSG I T & MR Vs 2 IR (et T — 28 ks & L i
YA MR YRR S I AT A B AR O T AR R Sh LS bl LU B g TR S 4 A i )
3.2 FEJCMEE SN AR N IR ACLL A AR HE A OR HUR

PN I M BT FE 25 SR 14 8 /s A OV SRR R A B A9 28R W S O T £ ¥, 3R B AR 1) P 2
i R P R v A o R U v )R 0 ORI Al B R R R T AL (R 1) o MTH, 1 AR ORI R+
AMENT AR R BURAG S ) A= W MY A Z R B T 1 AR O R+ 20 RN AR (R 5) o A
BIOENV 73 #r, 4Kt 5 1 AFJOHeIE R + LU HETR SOMORT 1 A JO eV 38 + AR TR S M R B R 3 4 = JEE e A DT
PC A PRI AL DR 3 rb | WS AR50 3 18 6 35 A 4 1 ST 3 2LV 4 v ST 33 A PR, TR 4l i it 3 v
HAER RPN YRR Z /0 X UEITE 1 AFRTOHERE AR R AME B9 RCR 200 T 2004, 002 i T AR 4)
VARG AR WA 5 T LD, AT A AR MR B SR sh i (3t 17 3 22 45 97 Ay HLET e BT S LA C/N L
ST TR IS A IR IR Y L BT AN MR R AR, AT AR S LD MR B 06 kT
AE5 TC R S0 £LHE M 4 B AR E I G . 2R BUSR LIS R AT eI 32 S BEAAR , G iod =8 ORI S 4R 1 T
WA A AR B KRB A R EE XS TR [ 4 4 & LI BRI E T ZR R WITCHIHE R 45 £ L 20RHEY)
PIAFAEACIEAE T, A 7K R R B e e JEE T A 4y v 2R T X AN (7] 52 PR 21 A0 ) 40 i A 4 o 55
FEARTR) 200 A TR SR ZL AR E ISR T ARG, R (LB T 98 3 2 75 A 2 B LD M T 1 5 TE it
FRIRA A TAES G B TAE R — B TS B

IR RS R A O S LMK R Al & L 2IM A 3 S H G TR RITRY, i THT s [ A 1
AR DRI, AR SCER T B R — RN, , IO E A Fp it — AT
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