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Abstract

Abstract

Density and morphology of crab burrows were studied using resin casts at
Spartina alterniflora community (Spa) and the other four habitats (Avicennia marina
communities, Am; Kandelia obovata communities, Ko; Aegiceras corniculatum
communities, Ac; Mudflat, Mf) in a mangrove estuary, Yunxiao, China. Five
burrow-morphological parameters (density, opening diameter, depth, branching and
total burrow volume per m’) were measured. The results showed that there were
significant differences in burrow morphology (depth and volume) between Spartina
alterniflora community and the other four habitats. The depth (ANOVA, d.f.=27,
F=24.212, P=0.000) and total burrow volume (ANOVA, d.f.=23, F=3.666, P=0.022)
in per m’ in Spa habitat is significantly smaller than the other four habitats.
Correlation analysis indicated significant negative correlation between burrow depth
and root biomass. It could be that the over-dense roots system and subterranean stem
of Spartina alterniflora impede crabs excavating burrows severely, both in the
vertical and horizontal direction. Consequently, the invasion of Spartina alterniflora
weakens the ecosystem engineering effects of mangrove crabs to some extent. Burrow
densities in the Spa and Am habitats are higher than that in the other three habitats.
This could be explained by the low tannin content of Am and Spa leaves or low C:N
of the surface sediment. The burrow opening in Ac habitat is the widest among the
five habitats. Burrows in Ko and Am habitats have significantly higher burrow
complexity than that in the other three habitats. We speculate that plant root system
was the main environmental variable resulting in the varied complexity of crab
burrows. The parabolic correlation between crab burrow complexity and root biomass
is consistent with intermediate disturbance hypothesis.

Key words: mangrove; Spartina alterniflora; crab burrow; resin cast; ecosystem

engineering effects
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SRR AR AR RS L AT IS Vo] 1 () 7 1 R A AE A BEV - (Chapman,
1976; Tomlinson, 1986; MM, 1997). ZLMMAS ARG HA B RIIWIHEF 7,
I H AT DU RGN I 2 B2 RO B BT DL S B YkiE (£
ORI EFE, 2007; Lee, 2008; Nagelkerken et al., 2008). H.{f£K & (Spartina
alterniflora) it/ T KPUEE PG A2 R S5 PH EHE, 2 — P 2 FEAEFEANY) (Daehler
& Strong, 1996; X H K%, 20065 LM%, 2006). HALKEHAEKN, RE
AL BRI e SR AR R, RBLHAR B IM AR (Wang et al.,
2006; An et al., 2007), HACKEAAR W E 20 15 LS RG4St
Bl 1-1 PioR)e A RLLM MRS R G052 3 B ALK B S gy (WA B X
2006; Qin et al., 2006; An et al., 2007; Shi & Bao, 2007; FKFEFREE, 2008). 74
VL HACK B AR TR O ME . ZERPRAR ARG, 1T 5% i JEC AR 3
PRETE S5 1L, SRR PR RO B ZE R AR B IR 8, TR 5 L0 S 5 A
TS (Qinetal., 2006; FICMFIEIE, 2007; 5KFEFRSE, 2008).

REAGK S S R
Decline in water bird
/ Populations \
WD TK S A T A B EAZGEMN
Habitat loss for water birds Threats to fish*s habitats Degradation of wetland
ecosystems

B R TR B R St
Changes in community structure of
benthic invertebrate

TR IK S B HIRIR

. *E)\E . Reduction in food
Spartina spp. invasion \ resources for birds
B LEEYESEHE [

Threats to native plants

BN R AT BRI
Alterations of physical [—
environments

Bl 1-1 KENRE L E LSRG HRFIAELE R (5 X Z, 2004)

Fig 1-1 Potential ecological impacts of Spartina spp. invasion on native

wetland ecosystems
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1.1 IMREYERRERE S TIEITRN

Lawton 1 Jones (1993) & T - #AES AW 5 AT RGN Iriki sk
BT “SEERGE TN (ecosystem engineers)” ML . 1994 4 Jones 25 N\ K
ERRG TR XN fehs 5 DR AE YRR A WA IR 25 R AR B0 I T B 3%
oA T RS RGP LB YRS R AP . 2006 4 Wright 1 Jones
HRRG TN (ecosystem engineering effects) #ik Ay: ARG TSR
T ARSI P SR AR T P A v e 2 S L e ARy T R IR R R e
PR HELEAT R RAAE . JEIESE (2008) IAHAEAS RGE LARIMI A SO AR ) a AR A A
P 5 1) R RS DT L B ) e e A2 T B VAT R PR A A s R LR IR oK
SRR TS RGP REIRSIET, AT R o, AR
S, NS T AR BRI 2 B U A, A S H3h e A e
BETHIE (EESE, 2008).

HACKFL R A L AR R IL, Re g el AR 21 12 2 1M VR S R
VERT, MOBEIRIEYE VD DRI TR SRR . TR, L AE K AN R I M S S R i 3
HAT € MAPEH o [, BAEK BB A N S RG LR (Dachler & Strong,
1996; Crooks, 2002; Chung, 2006), X} TFHAEERE LR ES RS
HEVRZISEM (Lietal.,  2008)e FLARKRL R4 B R R IMERD o5 40, A% K Hh ik
AR T AR AR A RAUEE R, WIS R A S R ARG Th R AR . TR
(WS RG R R R REE WM KSR R 38 i 7
YRR B RO P A1 S5 D7 o 6 T AN A XA 5 BRSO [) —Ff e 45 1)
RE 52 m n] GE LI 58 4 AH S RRA A, RIIE S SP3 J7 1HIF 5 o

1.1.1 BERREFARESREEDENE

HACKE MR R, AYRFEE, AW AEYEE 30t &2k 50~80t,
RIS REMBIH L KK HAK AR S RG240 8 2P R4
VIBHIR, wbds . PREEE . RS RATHE I A ARV B . BTN
WL, WA TR 408 km®, EEKECHA 38 km®, TR EIH AR
s A e LA ) A ) e B8 6.00 X 10°TG. fE SR -, AR =
HRES LMK, WAMETI RN 308 km?®, AOK ORI G 6K I A40 km®,  HAEKH
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My i, {2 AT aai Rl Ve, AEiG A DI R 1 SR A 3 B DL R R AR
PEHL, ARG S MR IR R BRIV (BINARAE, 2005). BEAL, HAEKES
RSV W (R R RS P B85 Mty SR IR A R L IR B it Jo et A I S A

S (IR, 1997). WA BRI I H ALK BN AR5 T3S R A R
HedgeflKriwoken (2000) £ AR5 107 15 JE V. B LU AP RAE P AR 7
(S.anglica) #f¥& 5 L FRPBEE, RIMIOK BN KA RSP (TP 5 B A
M. FBESE (2006) Ak B ALK B AN S ) (M FP S 2 B 5 HoAb ARl A7 —
SEFESE, (AFPREL M ZREEA AL T3, i B AR RE  S de i 3
B BEEARAE (2005) WA R IOGKERAR SRS L AR i T AKX
1717 EL A6 K XA S AT S 3 B . T BE R AR 2 Z R LE 2 B AR X o

112 B REFNBHESREEYS RN

HAEKGAE A WM AR, W ME A, TR AR .
A ST AELAB AR A M T 90 1 AR AL, A BARKR B AR A e A K
RIS, AT P A M TR A 2 AR R o (RTISS, i KA K B AR TR JEE 4 41 Ay
REJEWEY A RGNS 0L TR e . B4, i1 T HARK L
WEAEAS RGP KRB A7 AE S B AR SR AR KR T, E R &M
BTSSR AT LR 80 . Wang (2007) >KH] 16S rDNA 1
FEP AR L LUK LA v B, R IRAYTIT 1 B R A KA ) B AR K B
HOR BR TR A ) 22 REE RN 38 ) FE AR T 135 7 5 & (Phragmites  australis) Flif
=SB E (Scirpus mariqueter) % . Chen %5 (2007a, b) KL EH AL KSR T
JEEMLE HUE TR 2 VR BT 2 BRI, i i b e R LG B G . Bk S (2004)
KO HACK R =R G, B PRC T KA B HES W) 1) 2 4
TE, ALV BACKFENAR P EREY R I . S s A & e
IX R A 38 Y T 3B TC T HES R 0 25 1) A U IR B R A - S R i —
PR AR i R BRSNS DS B B Sk S K S 1 R YR, HAEK
MR LLE B T IR K G A [RIRE, BACKER S 2SR, PR
TR ZHEE (R, 2004). 4R B ACK IR I AR MES 25/ I e,
HOE T A KRS B ARG, AT B2 A B X 2R o o = AR
XA EAKEL Y e, JU T “ Yt ” Mgk, fRBeESE (2006) A K
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DUH AR TR D DR IR Sh VI R S s B e AR AR L 4
T, UL AR B R I3 B e T SRR I3t AR ™ B A sh 1
LSRR, (R Eh Y R e B IR R 5 o 8 BEAN A I BLAEK T oK
RS [ BEA ALY AR A - T i X > O > X GRUK 51 5%,
2009). WA 5E (2008) A KA AN S Y REVE (PR =E ' BER 2 R e AE L
PERF R F YN T A LAY P 5 5, B R (3RS, 2B DT O 1K
R YIRER , SLFh s M Z AR IERHT BT, JFalRges T ki

1.1.3 EILREEMK 3 MR BEHFN

HACKFEARRAKIE, FAREET, AR, e DIE R TR, e
A7 B3 PRI YR A B K (R g v o ELAR K FME T, B KRR A Bl 38 422 3 O]
BORP A AR, FEARBRE, M B A il A B TR0 FL e e S LR o e R
VER o Berir Ve vb i ge N AR K FpEIy, e KR AE, B 5 S, W
Pty (e vb K E TR TR, A4S T2 TR v, TR A e - SR () T A
FEYRFL B o FEBEIN IR R W B A KA T 1 -3 0B, R AR m
YR, SRR TR ESARHIL (Cheng etal., 2007). 1 HLH A6 K 50 i 50
T EGUR L B 2 R WA B A (EMAE, 2006).  FL ALK LT 1 S Hh 3h
REAE P s UIRER, AR A ) WK S, SR st EiH (Callaway & Josselyn,
1992; Simenstad & Thom, 1995; Daehler & Strong, 1996) . U4k, XFhEihh
THIE ST A Bh AT 581 R 4 5 1) J5 82 %58 (Grosholz et al., 2009) o #Hifili
BTNV R ALK B SRR R . T TR R RS FR Y R BRI & BRI
2.353 X107 JU/AF, = HE —H B DX SEIUAT ¥ B K AR R R AT IR AR MED 32 1
o BARK B I HH A A2, R A) iy ZK AR B 7 AL ] S 5, AT C50AE T 3
TR R 0 AR AR, 2005).

1.1.4 BILREFEMSF O ERFI LIRS R0

HACR GG HE N HEME L S R G 25 PhE T TN i 5 LR ) e I 8 5o i
BRER7/NU N S SR fp e LW i1 T o W (s = S 7/ DD 1 e o 517521
HNEE . B AGKREO 2 BT W] PR B« el SRR B A P S [ I o 7K A - 4 o
A2y ok A5 4 ou R RATRGR I WMY BE 0, RA LA B Th e (BRI AE,
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1989). Hifhis, BN R A ACK SRR RGAEFRMEI RrARFK L3055
TG TFME R 1.444 X 10704 . BACKFAE = ARSI 2, s 7 ¥ py i
WERIAER, EWIMESR 20 B SR Y BT TR AT W R BEVE . B R R
HARKEAEALITI DR R0 T H 3k . %% (Liao et al., 2007, 2008).

12 ENE: AMKERPIEEESREIIED

B8 8 21 W AR AR AR AR 4R AL R ) W b AL #3025 B (Hutchings &
Saenger , 1987). ZLRI MRS RGP IR LR LART8E (O 8RD Fgmieg
BERE) b, X IEE R o R ERAT 42 74T 0 (Emmerson, 1994
Nobbs, 2003). AKXl B AT$Z 88 7R BESR Ge b A e 7CBESR, /B R L
WA MR P 1 AR S RS LA . HT T DR B A S R LR RES:, B
RENS 5 A= W) AN AR R YA R b BEOIR 25 R AR S0 AT B B ) 2 1 1 AR S R e
He YR IR R A, X B ER S AR SR, SR AT R .
RACR VIR AT LR i FE b, AW 40 LIRS, ImaER E
P B IRV HE PR AN S U E v FEE N s ite v = £ 560 (Iribarne et al.,  1997).
TEERVARIYD WA B v, SRS M) £ T BRI A UG, SRR T RN
AHI SR TR R, NUEIYI % S (Reinsel, 2004; Webb & Eyre,
2004; Meziane et al., 2006). ZL AR B ISAE B frad B v BEWS FE R R IR DL
JE S AT LUR AR P R SR ER A SR B R AIC T W AR TR SR G R R TR
Y5 L (Lee, 19985 Ashton, 2002). [A] I8 23 (1) 506547 S AN T R4
E A MUy, I 20 R I R B AN B R (Mliddleton &
McKee, 2001; Lee, 2005). B2 FEAEALAL LG HEM 1 S5 D00 A T4
e FEILR (Lee, 1997; Meziane et al., 2002), MM EEAAIK A1 2%
BIRAEIRA (Werry & Lee, 2005). A T Sl M 58 e 221 A amiis sl ALK
PR R BE 4 AT (1 iy R7K), M IR 265K 22 B8 S 42 ] /45
(Kristensen, 2008). V257 483K B EE IS FZ I 7 1) 3k R 54 5 e - 38 114
PR PR T A2 40 0 35 O 7 3 T, A 2 1 39 (R KRS AR LG 451
T HRBE L W, T b A AN RS 55 R (Warren & Underwood,
1986; Bortolus & Iribarne, 1999). JHi/CHE 2S5 & vy ) 1 X Ak S A7 BILAE S 1)
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RIS RIX, Beis R A S A DL ik, iy FLAl 5 7K e
TR A X (Iribarne et al., 1997; Iribarne, 2000; Botto et al., 2006). &
TAAT AR 3k - KRR, 840 3R AR S i 7, AT AR S (43
(Lee, 1998; Fanjul et al., 2007), B#AKTIEMYEE R I0RE . B INE T O,
i) - HE A AN TS A N PR AR CO, BT, I HLIE IR T I E A
(Wolfrath, 1992). &2 (¥4 7 G R AN 745 6 i) 240 T3 a2 ook, 23K
T 7B T A R R AR e, 3 R T TR K PR R (Onda &
Itakura , 1997). W] 0L, SEIE(EE FHEPY . AMEOKFARIAIEA, X
T 0 A T A T IR ZN DR o X R B B IR R A e PR AR
BE M0 (Bertness & Miller, 1954; Bertness, 1955).

PRI, B AAR S G 8l . 7 AT A FICAT ok RS Sl 525 5 o o o0 b = 2 R ¢
I IR BE RIS (Lee, 1998), W HEA G LMl MER b (1) £ 38 R G0 TREIT
(Gutierrez et al., 2006).

1.3 BEMTHRERESER

1.3.1 FEMEgHER

JECAV 4 1S Rl 7 ot 2 A A bt bl Ay b 2 PR S5 AR AIE, AR 22 DN 3R B 2K Oy A
AR B P8 (14 5 M) e A T I 7O RS S R RSB o T 7O 3 H 5 HAT
AR BRSO FOR e AR i R JREHE T, o T DX S i A ol
o MR DK B R fr o (Warren,  1990a); O BESSHR {1 e v il S5 AR K<
(RIREE T, St TRORIE T 2 A I B A B S P 1 o, 83T Ay (1 3 28 T B I
SR A B A vl S AR i R AT R R — NI PR (R PR s AT B T R
Wk, CHWERE . BRACL SRAE. ACHC. HIBN, KK, AhFUKG, WAEEY. AU
AT R R AL T AN AT (Reaney & Backwell, 2007; Sassa & Watabe, 2008).
BRibz A, BRI 7 Ga n] BAK FAR AR AR AT G FR BT 45 N S Ak 37 s
XA R R, 2 BRI LNE LK.

1.3.2 BRAMNESRGIIRE
] AT AR S R G ThAE, BRI o AR K NERE K A0 AT . HEK S AL
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