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Influences of artificial Kandelia obovata mangrove forest rehabilitation on the

macrobenthos in Ximen Island
HUANG Li, CHEN Shaobo, CHOU Jianbiao“ , DING Wenyong, ZHENG Chunfang, WU Jingu, ZHOU Zhiming,

WANG Ning
Zhejiang Mariculture Research Institute, Wenzhou 325005, China

Abstract: Macrobenthos is an important part in mangrove ecosystem, and plays a connection link in energy flow and matter
cycling. Its community structure can reflect the level of mangrove forest rehabilitation by bottom sediment condition, water
quality, vegetation and environmental pressure and so on. To reveal the effects of mangrove rehabilitation on macrobenthic
communities , a seasonal investigation (from October 2010 to May 2011) on the macrobenthic assemblages was performed in
six habitats, including four artificial Kandelia obovata forests with different ages, Spartina alterniflora (Sa) marsh, and
naked beach (NB) in Ximen Island in southeastern China. The four mangrove forests were 1-year old replanted mangrove
forest (M1), 4-years old replanted mangrove forest (M4 ) , 8-years old replanted mangrove forest (M8) and 50-years old
replanted mangrove forest (M50). To avoid the effects of tidal elevation, all the six habitats had the same elevation. A total
of 24 macrobenthic species were recorded, including Polychaeta, Mollusca, Crustacean and others. The members of
Mollusca and Crustacean were dominant and dominant species were found to be different among various habitats.

Phascolosoma esculenta and Littoraria melanostoma were the dominant species in M50, while Assiminea latericea , Batillaria
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zonalis, and Cerithideopsilla cingulata were the dominant species in the others. Young mangrove forests were dominated by
surface adhering group, while the older mangrove forest (M50), NB and Sa were dominated by infauna. Moreover, it
revealed that caving animals appeared only in mature ecosystems which are more stable, such as NB, Sa and M50. There
were differences in macrobenthic assemblages among the six habitats and M50 showed the highest stability in terms of
ecological function as indicated by the highest abundance and species diversity of macrobenthos. This result was different
from those of previous researches, which suggested a negative relationship between the abundance and diversity of
macrobenthos and the mangrove development. This difference was probably due to the differences in sediment and soil
development. Compared with typical natural mangrove forest, M50 had less litter and semi-decomposed litter in the
sediments. Furthermore, the sediment in M50 lacked the typical smelly and black-color appearance which is typical of
natural mangrove forest. Therefore, our results suggested that the sediment of M50 in Ximen Island developed slower than
those of natural ones, which may be due to the limited planting scale and the larger tidal range in Ximen Island. Generally,
further researches focusing on the linear relationship between the macrobenthos biodiversity and the ecosystem stability,

especially its applicable temporal and special scale are required.

Key Words; mangrove; ecological restoration; macrobenthos
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Fig.1 Map showing the location of six different sampling sites in Ximen Island
1.2 FRahcREES AL

TERFARAEAL R FENLAT L 4 DEI AR 25 emx25 em ERMEHE AEA AT 0. 5 mm FLAR A K77
Ye WA 5% BIRRIR SARIERE o BT 2880 AT KPR (R ) 2% AR, FRahAOALBE R AT

THBORRR 52 45 24 3 IR IR R A BEYE ) (GB/T 12763.9—2007 ) 847,
1.3 i

TR A= i RIS B85 B2 W AP 46 80 (Y) |\ Shannon-Wiever YRR ZHEMEFE L (H')  Margalef
RIS (D) 1 Pielous RIS SR () S 280, J5ihh F RBEBUIE 4 KOy AL 78 Bray-Curtis FHAUYE
I Y Bl b 255 6 TS 9 R 355 ( Cluster ) FIEIE BE 55 22 4847 B2 HE¥ ( Non-matric Multidimentional Scaling,
MDS) PP GE T 5 12K 43 A s Wy RE v 10 SR 28 5 HE P, IR0 & A Vg 18] i AHABLBE o SR R /2B W 5 L B8 )
ABC [f1£€ ( Abundance-Biomass Comparison curve ) 53H1 2R Ge X Fa e 14

Hrp R v, Y=Pixfi
Kb, Pi 5§ RN ECSRE DT BB A, fi B @ TEREE AR 1 B0 IR LA Y=0. 02 I,
PR AR

G55 A SCSE R R AL U YR AR IS AR 03 0 I AR TS 2R (GS) MR N AR TG 2R HF (GSB) IR, Hirp
GS ALFH IR b2 R R, GSB ALHE I P T8k 7 CRL R R AR S

BRI AIAVE R % excel \SPSS A1 Primer 5 %44,

2 H#R
2.1 B RA HRh

PRI £ 230 Hh 2DRIAR DCOR B RAR 34 24 i ARSI Rh e 236 15 B W B e 25 R 46 2 i
A5 PRETE 20 Bl SRR 83.3% (MAMAH Z B2 M, B AU Bl HMANSS 1 R, SR A XA VR
JIE e th R B S 2R AN 1 P, Hoh ARDTE IR G\ MERG IR By LB < R O A F AR G
JEZIX KRB S e FEACERFD (1) . AT AR R HUR M50 P )RR AE T 7E AR R P 2= 00 0 34 B 45 4K
I3 0.472 F10.560, MAETG R3S b B & B2 BT A BE T B9 EZO0 R, R O A UE B 2 A
NB . Sa H1 M50 fHEHF B, ELLA AR A AR (M1 M4 M8) /3 A8/, NB A Sa H7#5 7CRL Sl 1) 15 B Bk P 2=
ALER .

2.2 WiEHEEREY &

ANIEL 2 B 7R 25 REVE 2 [) 8 A ) a2 S LU R385 B R, I S R ARTE R R 22 e M U R, 22 etk

OIMT N AR M RIS B C W Ve 22 55, i A i NB R fIR T M8 Al M50, 22 1 35 22 5+ ( P<0.05) .

http ; //www. ecologica. cn



3141

A

VU155 N RO S0 L FE AP A= ) 4 5

%{

£

10 #1

QAo1SuRIy plo

1®RL-(OG W [ 17 ®0S TOSIN ¢eA0ISUR[y plo I9A-g W17 8 PQIN ‘oroISuRy plo IBaA-4 W17 ep PPN foroISuRpy plo aeoL- W17 el N ¢ veopfiusagn punmdg WeEkHEH teg fyoraq payeN I FAN

LT0°0 R swuamsuvt xojdoQp FgANeH
09¢°0 <Ly 0 YA DSOS DULOSOJOISDY ] i T Fe ek [ 11
+€0°0 YA DILISUOD DINIDIAOUOUIS T 7

260°0 €92°0 mﬂuhwm‘ EEQ\. 21mounAy DWOID ] C %I w\“_.»Dmm

L9T°0 €81°0 LS00 N SuaosapL D210y iy Hiy T 7k

75070 [pE=a| tounjaof soorudjod i AN B

1€0°0 [pr=ar)| vipouianu s1sdouriont] i [l

290 °0 =2t DUIOISOUD]OUL DUDIONTT EFITE [ 3

020°0 9IL"0 $19°0 (0140] 9L1"0 618°0 809 "0 950°0 LLY "0 €210 [pr=a] sypuoz vUDIIIDG bk s
6v0°0 S81°0 8¥1°0 080°0 %P0 9%0°0 S20°0 180°0 $€0°0 i DUV DOUTUISSY Y VGl
080°0 1L0°0 IS1°0 18€°0 i S sisuau1s vapIYILI)) oAy ik ey ch
790°0 91T "0 9270 L8170 T€0°0 S¥0°0 €170 $S0°0 [pre= 2| Dm0 VIPIYILDY) oty ik YT

OSI 8N :eMH< _ TN S 4N OSIN 8N E\M _ N Bg 4N o oy comod
2l Sk A i

(X ) Xopur doururwo(] ﬁmﬁwﬂs

PUB[S] USWITX UI SANIUNWIWIOD JUIIIYJIP UI DUBUIWIOP S} PUEB SOYIUIGOIIBW JO SAAdS jueurmioq [ d[qe],

BEEEYHE Y HEY G EMIFEY M3 bV 5 LIE

¥

//www. ecologica. cn

http



3142 A E = 33 %

RV R A B3 B A A e R B 3 22 5, Hoh NB 5 M1 Z (8], M8 5 M50 2 [A] i S5 %% i 1 22
S B3 (P<0.01) ,M4 5 M50 Wi 8 %2 % 8% (P<0.05), #kZE NB 5 M1 M50 Z[a] M1 5 M8 Z[aliy
YR I 22 F R (P<0.01) o JFH 4 LR DX A0 A= 9 s T OCIME R B A K A

1200 1 2 HE 700 -
& 1000 } ., 600 F
- £ 500 -
€ 800t Z
~ <
z2 E 400 -
£ 600 t 3
A i 300 f
2 400 | =
- 200
B 200t 100 ¢

0 0 =
NB Sa M

NB Sa Ml M4 M8 M50 1 M4 M8 M50

B2 BENRAEHFEAXRERENUESZTEMENES M (FLH2SE)
Fig.2 Distribution of macrobenthic biomass and density in different communities in Ximen Island ( means+2SE)
# NB. J&¥fE Naked beach; Sa: BAEKEI Spartina alterniflora; M1; 1a ZLWHK 1-year old Mangrove; M4 4a ZLH#K 4-year old Mangrove; M8 .
8a ZL Ik 8-year old Mangrove; M50 50a ZLF#k 50-year old Mangrove

2.3 RAEUEHE S ZHEPETR 2L

BN TR NSRS B WA & BEAR 4L D N3 5] B 48 BB 1Y e KAB 33 Y BAE M50 H' =
2.47 D=2.84 F J=0. 54 ; M & 4&Fr 0 B/ IME 23 9 PEAE ML(H' =0.94 F1 D=1.18) ,#1 M4(J=0.18) 1, M
RS, M50 NB Fl Sa (1) H' D F1 J {H% 3 & T M1 M4 F1 M8 (% 2)

K2 BANBRERENMEZENSHEERRILE

Table 2 The index analyse of H', D, J on macrobenthic communities in Ximen Island

FEH 2 Spring #Z= Autumn

Sampling sites H' D J H' D J
St NB 2.45 2.47 0.52 1.85 2.27 0.49
HAEKFII Sa 2.27 2.23 0.44 1.96 1.24 0.42
Lla ZLRIHk M1 1.61 1.53 0.34 0.94 1.41 0.18
4a LLAHK M4 1.91 2.18 0.41 1.46 1.18 0.30
8a ZLA K M8 1.14 1.97 0.22 1.28 1.35 0.23
50a LA M50 2.47 2.79 0.48 2.18 2.84 0.54

2.4 HE AR AR 5y

B REE A SRR A TE R sh AP L 2 3 4 AR 6 A Sh i 7E BV — i H B JLR A - M50 >NB >Sa>
(M1, M4 M8) , JuH & M1 M4 F1l M8 5o RAEERN /R RIS Yy, WA TEISHREE 24T (3R 3) , BRI 2 Fh
BB Wi GS/GSB (H I BN - Sa=M4>M1>M8>NB>M50 ; MM 75 5 24 S5 vig A3 22 5], Hrp
B Y Y GS/GSB (H A LB —2L, 433 M4>M8>M1>Sa>M50>NB I M4>M8>M1 >Sa>NB>M50,
FRELH) GS/GSB {EHI A M4 =M8>MS0>NB>M1>Sa, X 5K 4 FHE S 2 5N TSNS R —8, &
F GS/GSB H I ZoM 3 % A E Y &1 GS/GSB {HY B8 . M1 M4 F1 M8 L5041 Mk [ AE TG 280, NB
FMS0 IS T AE TG BFAXT I, Sa 19 GS/GSB (EAEFRKM 2222 ALK
2.5 BENWEER

R B R B2 VR ) AR DL BE S0 v TRk, B/ 24 DR VR AL EE R 509% B 4% 43 SR K
ZH, B M1 Sa FI NB J—21,M4 M8 1 M50 S —24H (& 3) ., mMikk =4 HETE AHALLBE N 50% B 453 h 4 41, R
NB M50 M1 735114 —2H , M4 M8 Fil Sa y—4 (K 3) , LR UEARE (MDS) (18 4) 5EREHrahi R —
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., MRHE Clarke K. R. Z5IA N, Y stress (iR 2 %0) <0. 05 V)G M i ; stress<0. 1 HWJE BT 5 stress<0. 2 4
W6 — M s stress>0. 3 W GHEEE . AR AF TN stress 1 0. 01, FKFH 0. 03, W5 4f
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Table 3 Numerical features of life forms and life groups for the macrobenthos in various beach habitats

i H HE TR 3 TR 4L 4% Spring
Ttem Life form & life group NB Sa M1 M4 M8 M50
A I BRI i % 754 4 4 4 5 6 6
Number of species for each life form ek 7 1 — — 1 — 1
XN 4 4 4 2 2 4
T E R — 1 — — — 1
AETE R R R AL S GS 5 4 4 6 6 7
Number of species for life group JIE TR GSB 4 5 4 2 2 5
GS/GSB 1.25 0.80 1.00 3.00 3.00 1.40
ERAES S e E#E GS 138 352 216 361 536 256
Density for life group/ (1>/m?) JIE TR GSB 267 229 93 43 37 320
GS/GSB 0.52 1.54 2.32 8.40 14. 49 0.80
ERAES R/ & EHFE GS 15 102 135 160 301 83
Biomass for life group/ (g/m? #f ) JK T GSB 14 53 11 4 8 122
GS/GSB 1.07 1.92 12.27 40.00 37.63 0.68
S Ttem A AL B Autumn
Life form & life group NB Sa Ml M4 M8 M50
Az T AR it 724 5 5 4 4 4 4
Number of species for each life form ek 74 — — 1 1 — 1
TRRAY 1 — 1 — 2 1
JER 2 — — — — 3
ERAES LR e #E GS 5 5 5 5 4 5
Number of species for life group JE R H#E GSB 3 — 1 — 2 4
GS/GSB 1.67 ® 5.00 o 2.00 1.25
ERAES S & L#E GS 204 400 529 469 632 91
Density for life group/ (1~/m?) JE N HE GSB 19 — 11 — 16 176
GS/GSB 10. 74 ® 48.09 o 39.50 0.52
TR E Y i #E GS 13 111 212 140 129 30
Biomass for life group/ (g/m? #f ) &R #E GSB 5 — 5 — 4 230
GS/GSB 2.60 ® 42.40 @ 32.25 0.13

— AZWTE A SR BIFEA ;NB . JGME Naked beach; Sa: HAEKTI Spartina alterniflora; M1 ; 1a ZLBAK 1-year old Mangrove; M4 . 4a ZLFHK
4-year old Mangrove; M8: 8a FAR RN 8-year old Mangrove; M50: 50a FAR RN 50-year old Mangrove

2.6 KEEHishH ABC £k

ABC HHZRHREF AP R KDL 2z TR — 3k 181 b ABC iy 4 RE S R TR JECATS 25 1A 7% 1)
T, — B N IE W AR E RO , AR Yy i i 2Rt 280 T R B i 4 iy 107, 28 e AR Wi B S i ) 2 4
M — B SR 2R AR B AE Xl s, BT RR e M PR B TR WO T 1 B AR R BRI TR ABC
AT Nt 5 I, A M50 (A= Miievs LR e , HAt a5 v 2 2 BRI R R A T

3 itig

3.1 P TR LR MO R A S A R 2 4l S oA
1 T AR 2O A VTS 2R AR DX KB Sh RNy 42 i AR A R S5 5 N 24 B, O HLRR S

HIRAECEIE A AR X5 KBRS B AL o AR BRGAROG . IR AT B 1 s P AR AR
RS A YCRAE DU TR — O AR REDR o o AR A T £ W 1 O B R 2T AR X, 55 AR5 M50 —
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Fig.3 The dendrogram for the similarity matrix of the different macrobenthos communities in Ximen Island

LaZTRbE M1A Wi &% 0.01 LTt M1 A Wi &% 0.03
HAEKIEM Sak
BasLmfth M8 , J— SaZLMf#k M8 A
EEYAR M4 A
4aZLiHk M4 A . FAKEM Sa A
50aZLiBk M50
SOaQI*Xﬂ‘f M50

Y NB pe=s Fi NB a4 *ZE

4 ANRBEFENKRBRMEINME MDS HF 5
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