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Abstract: The study was conducted to compare the differences of macrofauna communities of wetlands at 6-month, 3-year
and 6-year forest age of Sonneratia apetala artificial mangroves whose restoration background had been the same and the
naked tidal flat in Qi’ao Island Mangrove Nature Reserve of Zhuhai, Guangdong Province, China. The results showed that
there were significant differences in dominant species of macrofauna (Y > 0. 02) in wetlands of S. apetala artificial
mangroves during different ecological restoration stages. The analysis of One-way ANOSIM showed that there were
significant structural differences in macrofauna communities in the four kinds of habitats. The analysis of hierarchical
clustering and non-metric Multi-Dimensional Scaling also showed that the structure of macrofauna communities in the four
habitats had significant differences. Similarity percentages analysis (SIMPER) showed that the main species which caused
the differences of macrofauna communities in different habitats were the dominant species of macrofauna of each habitat.
The results also showed that Shannon-Wiener diversity index, Pielou evenness index and Margalef richness index of
macrofauna communities from the naked tidal flat, 6-month and 3-year forest age of S. apetala artificial mangroves were
presented from low to high respectively, which indicated that macrofauna diversity had increased obviously with the rapid
vegetation recovery in the first 3 years of S. apetala artificial mangroves. BIOENV analysis showed that the vegetation
characteristics were the main reason which influenced the species diversity of macrofauna during the first 3-year forest age of
the S. apetala artificial mangroves. The shade provided by the vegetation of rapid recovery may not only reduce the stress to
macrofauna caused by high temperature and the moisture evaporation, but also provide a place for macrofauna to hide and
escape predators. However, the change of soil physical and chemical properties of S. apetala artificial mangroves is slow
and lagging compared with the rapid recovery of vegetation. However, with the elongation of recovery time ,the macrofauna
diversity index was significantly decreased at 6-year forest age of S. apetala artificial mangroves. This is due to the fact that
the soil of 6-year forest age of S. apetala artificial mangroves already has the basic characteristics of acid sulfate soils of
mangroves, and the physical and chemical properties of the soil which have been changed significantly has affected the
macrofauna communities. It might also be caused by the different food sources (leaf-litters) provided by S. apetala, which
have different nutrient levels ( such as C/N ratio) and tannin content, compared with indigenous mangrove plant. Specific

mechanisms about them needs further study.

Key Words: mangrove; Sonneratia apetala; macrofauna; species diversity; Zhuhai
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F1 FBEBFBEBUERFRECEFHMHEbRIEE)
Table 1 Level of physical-chemical factors in different habitats (mean + S. D. )

i ‘ KIEM?%E@E%?&%%AL%_ A
HAL A The naked v Different forest age of Sonneratia apetala artificial mangroves
Physical-chemical factors idal flat 6 A N 2 R 6 N
6 months

pH 7.01 +0.03 4 7.03 £0.12 4 6.90 + 0.09 4 6.58 +0.03 4
+3E35 7> Soil salt content/ (g/kg) 4.95 = 1.51 4 5.10 + 1.37 4 7.03 £ 1.01 4 6.60 + 2.41 4
HHLBE Organic matter/ ( g/kg) 15.22 + 2.41 4 17.78 = 0.61 4 23.22+1.87 4 33.36 +3.45 4
ki Sand/ % 80.79 + 3.74 4 72.28 +3.43 4 59.75+3.93 4 54.23 +3.44 4
Kk Clay/ % 9.66 = 0.67 4 16.96 + 1.08 4 26.25+1.66 4 31.44+2.93 4
WKL Slit/ % 9.55 + 3.07 4 10.78 + 2.39 4 14.00 = 2.26 4 14.33 £ 0.77 4
4 15 Tree height/m — — 1.31 £ 0.04 4 2.32 £0.13 4 13.83 £ 0.93 4
Jf44% Diameter at breast height/cm — — 1.02 0.97 4 3.05 +1.03 4 15.16 + 1.44 4
fiBHATBE Canopy closure — — 0.29 + 0.05 4 0.60 + 0.04 4 0.81 +0.05 4

2.2 KB Sh PS4 s Al S

PEA R I, M 6 N H 3a Fl6 AEMIR TCIEHEESE N TR DUE 2K 2, 18 25 Rh 5 91 & Rk
1) 38.46% ,29.41% ,35. 00% F1 37. 50% ; Hok R W 5228, 43 00 o S Ay 20. 51% ,23. 53% ,20. 00% ,
28.13% ; BN Z B2, 05 b B RN 17.95% ,20.59% ,20.00% ,18.75% (2)

®2 BEBEXEER@ENWDFIE

Table 2 Species distribution of macrofauna in different habitats

0 ) i FER 3N TR
Kt e Different forest age of Sonneratia apetala artificial mangroves
Taxa Naked tidal flat 6 ™A 34 6 4F
6 months 3 years 6 years
i JE 5% Platyhelminthes 1 0 0 0
21 # Nemertina 0 0 1 0
A 1 Sipuncula 0 1 0 0
%235 Polych(a) etes 7 7 8 6
B2 Qligochaeta 0 0 1 1
JE /22 Gastropods 15 10 14 12
XWFEZE Bivalves 5 4 5 3
32 Crustacea 8 8 8 9
JEEHE#2 Benthic fishes 3 4 3 1
AT Total 39 34 40 32

AN R RA Sh P L A 22 5 (2 3) o J6E .6 A 1 3a ARIS ORI 58 N TR Ml rp R YIS
WE ST 0 6,9,5 T, 3 B Ak 55 v O 34 B2 418 B30 = AR 2 6 T Bk 1R LA 4o il 0. 713
0.573.0.347 , 2 FREEH, 3 FhA 35 Wy Fh DI 55 B 8 B s AR IR (B A 22 43 310 < D6 (0. 682) ,6 4~ H ki
(0.551) ,3a MRi% (0.304) 2 TSR, 550, 3 PSSR E AR, 6 AFMiE ) oG R A
TARIEH AR FECA 3 b, LA B 535 0. 904 , W L3 B+ B s A AR A AH 22 0. 883, S ffy
RO B A SR A BT LA FD
2.3 RAVRWGSh % A ) =

AN ZB 1 N ) A 58 R AR IS AVG sl D e v 23 B RN A W () 2R 1 AR A UL AR 4, DA N A 58 ok DR 38 %) % A
Yy Jo S R R Ty 22500 s RAYRI Sh ) B FEAE 4 DA R 22 5 3 (F=4.25,P < 0.05) , 15 [H] 2 5
ARE(F=2.51,P >0.05) ;/EVEFE4 MERBZFALE (F=3.83,P>0.05), &R0 AR

http ; //www. ecologica. cn



3164 A E = 324

(F=3.43,P> 0.05).,

®3 ARERXBRENMALH

Table 3 Dominant species of macrofauna in different habitats

. e DL S
Type Species Dominance index
St Naked tidal flat SeW B 82 Stenothyra glabra 0.713
SABEULEE Perinereis brevicirris 0.055
HHAETRIR Parafossarulus sinensis 0.041
B RIEIEER Upogebia carinicauda 0.034
TP IR S, divalis 0.033
FEHIT MG Potamocorbula laevis 0.031
6 /™ A PRI B JC R S T AR FeE e IR Stenothyra glabra 0.573
6-month forest age of Sonneratia apetala artificial mangroves ~ HEIBIR Parafossarulus sinensis 0.062
i H KHREE Macrophthalmus erato 0.055
KAWL Alocinma longicori 0.051
PEIRHR IR S, divalis 0.049
A EREBEEF Upogebia carinicauda 0.038
/NS B Capitella capitata 0.026
FIFARYD B Perinereis brevicirris 0.023
FEHIT MG Potamocorbula laevis 0.022
3a AR Y TCIRIE SRR U B 12 Stenothyra glabra 0.347
3-year forest age of Sonneratia apetala artificial mangroves FEHIT MG Potamocorbula laevis 0.319
A EREIER Upogebia carinicauda 0.131
HAETRIZ Parafossarulus sinensis 0.045
Sl ffy I VD Perinereis brevicirris 0.043
6a AR Y TCIRIG 32 AR A RRIEIEIT Upogebia carinicauda 0.904
6-year forest age of Sonneratia apetala artificial mangroves — YGHHA Wil Potamocorbula laevis 0.033
0.

rhAETR IR Parafossarulus sinensis 021

R4 BREEXRBERENVHEFIRETHEENEYE
Table 4 The density and biomass of macrofauna communities in different habitats of different seasons

N [RI MR B TE I 3 N T AR

S H Items ek Different forest age of Sonneratia apetala artificial mangroves
Naked tidal flat 6 ~H 6 months 3 4F 3 years 6 4F 6 years
B 2 Spring 811 453 231 944
Density (f~/m?) K75 Summer 571 303 472 619
#*Z Autumn 657 786 553 3572
228 Winter 1007 1420 721 2936
24 Average 762 = 191 741 + 496 494 + 204 2018 =+ 1457
At BE 5.94 34.18 12.20 22.33
Biomass (g/m?) CES 24.49 51.80 34.08 9.48
T 32.08 46.71 38.83 32.63
s 8.47 24.81 21.24 29.73
Ty 17.75 + 12.60 39.38 + 12.21 26.59 + 12.13 23.54 + 10.33

2.4 4 RS RBURI S IR 20
AN ) ZE 5 AN ) A B R RIS Sh A& R AR B 8 AR W3R 5, DA A AR 358 8 B3R 1) AR PR 45 5K
TCEE R ZE T 508 Bn KEVEWI 3% Shannon-Wiener ZAEMEFEEUIE 4 M 2 R B E (F=3.93,P<
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0.05) , T RZEF AR E(F=0.10,P> 0.05) ;Pielou Y& FEFEE LA 22 57 0% (F=4.09,P< 0.05) , &7
2% AR BE(F=0.40,P> 0.05) ;Margalef F- 5 EH5 5B 22 R W E (F = 4.74,P< 0.05) , B 1A % F
ZQE%(F: 3.05,P>0.05), 4 Pt 2414 Shannon-Wiener %#‘@?‘é%ﬁ\Margalef F & R B
Pielou ¥15] BEHE 0 S BUAH R A9 A fh ka3, BRI 3a MRS JCHREIRE S8 N TAR> 6 AN MRS J0 H# s 5 N TARS it >
6a MU TCIRE N TR, 7] WL, oI R FEIS 6 > H ) 3a, HAKT KB 3P Y Fh 2061 28T
P AAR]T 6a PRI TCHRRE TR, MR KA Sh Py Py Fh A0 R T %

R5 BESXEREIMEETRZTTHMMHSHEEELR

Table 5 The species diversity indices of macrofauna communities in different habitats of different seasons

NG N iEp W PN
ULIEZERER Eh W i Different forest age of Sonneratia apetala artificial mangroves
Species diversity Season Naked tidal flat
6 1~ H 6 months 3a 6a
H' HZE 0. 660 1.464 1.467 1.014
H%E 0.890 1.218 1.242 0.849
E 1.487 1.243 1.458 0.364
E &= 1.265 1.134 1.320 0.717
Ty 1.076 + 0.371 1.265 + 0. 141 1.372 + 0. 110 0.736 + 0.276
J' HE 0.310 0.648 0.703 0.567
ES 0.429 0.639 0.651 0.346
B 0.645 0.533 0.618 0.164
X7 0.545 0. 466 0.598 0.211
-8 0.482+0.145 0.572+0. 088 0.64320. 046 0.322=0.181
d HE 0.998 1.411 1.365 1.027
LES 1.106 1.095 1.041 0.780
e 1.461 1.434 1.718 0.809
= 1.332 1.407 1.255 1.148
S 1.224£0.210 1.337+0. 162 1.345+0.283 0.941%0.177
2.5 4 FESERRA S RETE S5 20
REEER W 1 s 416 D ul i T 4
AR AL, 7T, 4 FhE SRR s e e § )
KA TFoAE, 6 6 A F AR A 30 MRIR TEIRIE A TAK & oo
i A 6 A 0 T 7 2 AR L A A5 T 6 § .
W4 TR S8 N MR A 3 A 358 A R B JIC A S ) i
VEAHIARRLPE A X A 100 1 D4 D2 D3 B4 B1 B2 B3 Al A2 A3 A4 C1 C2 C3 C4

HEF Mg S 2 B cstress=0.08 < 0.1 BB
BCA IS RIS SPHT B, HA I E Be  K Bl SRR ARRRDDEE AR
m iﬁj % E#é % ﬁj\%lj jZ IJ ﬁj\i IJ—- /l\ éﬂ Ij\]o |7§]J: ’fJC %:2 6 ﬁi MK ﬁ'—} Fig. 1 The hierarchical cluster dendrogram of macrofauna
TCHRE S N TARI 4 AN 5010 4 A (SR BE B8 fe/ s, 0
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Table 6 Matching relations between environment physical-chemical factors and macrofauna community abundance

BIOENV 434t RELATE 4:#t
BIOENV analysis RELATE analysis

HBE Habitats B R VLR B AL I T2 4

The most matching physical-chemical p R(P)

factors combination
4 FhA: UL, H3EER Sy pH W AR 0.776 0.696 (0.001)
JEHES 6 A H BRI T AER 5 LK e AR Rlhr 0.639 0.587 (0.001)
6 5 3a Ml ToHHE S A TR COT R Ty AR 7 A o 5 0.748 0.722 (0.017)
3a 5 6a MBS TCHEE 2 A LK HiAL, SRy AL, 4 0. 848 0.75 (0.015)
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