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Abstract

Abstract

Coastal wetlands in China have a great diversity of native burrowing crabs. As
physical ecosystem engineers, crabs play important roles in the intertidal ecosystems.
Crabs burrow into the sediment and introduce air and plant nutrients that are vital to
the mangroves. Spartina alterniflora (hereafter Spartina), which is invading the entire
Chinese coast, occupying mudflats throughout this range and displacing mangroves in
the upper intertidal of southern China, is bound to affect the biotic interactions,
resulting in changes of community structure and ecological functions.

The ecotone between mangroves and Spartina provides a useful study system for
understanding the interaction between native burrowing crabs and exotic Spartina. In
this study, we monitored the distribution and community structure of two dominant
species of Parasesarma plicata and Metaplex longipes in mangrove, Spartina, and
unvegetated mudflat in Zhangjiang Estuary, Fujian, China. We conducted field
manipulation experiments and laboratory feeding assays, in order to disentangle the
roles of the biotic (vegetation, predator, and food source) and abiotic (light,
temperature, salinity, and sediment) factors on the habitat selection of crabs. The main
results are as follows:

1. P. plicata and M. longipes showed totally opposite patterns of distribution in
the three different habitats. The densities of P. plicata in the mangroves and Spartina
habitats were significantly greater than those in the mudflat. On the contrary, the
densities of M. longipes in the unvegetated mudflat were significantly greater than
those in other two habitats. The number of P. plicata in mangrove and Spartina
habitats showed some differences in different seasons, with more in Spartina than
those in mangroves in Spring and Winter, more in mangroves than those in Spartina
in Summer, and no difference in Autumn. Both of the two crabs showed higher
densities in Spring, Summer, Autumn than those in Winter. Otherwise, there were no
significant differences in different habitats in every season for the maximum carapace

width of P. plicata, while the maximum carapace width of M. longipes in Spring and



Abstract

Summer were bigger than that in Autumn and Winter. And the number of males were
more than that of females in general for both of the two kinds of crabs.

2. Vegetation is the key factor influencing the distributions of P. plicata and M.
longipes. When unvegetated mudflat plots were occupied by the rapid expansion of
Spartina, the dominant crabs shifted from M. longipes to P. plicata within only one
growing season. On the opposite, the dominant crabs shifted from P. plicata to M.
longipes after removing Spartina within one growing season.

3. Mangrove and Spartina could significantly decrease light density and
temperature as well as provide compatible food for P. plicata, thus influencing the
distributions of crabs. M. longipes preferred to inhabit of high light intensity
compared with P. plicata and its tolerance to high temperature was also significantly
higher than P. plicata. P. plicata can feed on mangrove and Spartina leaves, but we
did not observed the phenomena of M. longipes feeding on plant leaves.

4. Soil water content and soil salinity were not the main factors influencing the
distribution of crabs for there were no significant difference among mangroves,
Spartina, and unvegetated mudflat.

5. The predation of P. plicata and M. longipes by their predator in mangroves and
Spartina were not less than that in unvegetated mudflat, and the prey of P. plicata was
higher than M. longipes in Spartina habitat. So, in this study, the results of tethering
studies did not support the hypothesis that mangrove or Spartina provided refuge for
crabs, and predators were not the main factors influencing the distribution of this two
kinds of crabs.

6. Both Spartina and crabs are regarded as ecosystem engineer in the intertidal
zones. In China, the distribution of mangrove vegetation has been changed by the
invasion of Spartina, which resulted in the rapid respond of crabs. Invasive Spartina
is increasing the population of P. plicata by providing novel habitat and food. While

M. longipes that depend on the mudflat habitat will be inhibited by Spartina invasion.

Key Words: Spartina alterniflora; Mangrove; Parasesarma plicata; Metaplex

longipes; Biological invasion
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AEYINIZ (biological invasion) J& AR 32 RyFE B E KA @,  [F] 2 4Bk
IESARAL I B A AR 4> (Vitousek et al., 1997; #Ei5i4%, 2012), AMANR
AN PR BT AE W) 2 A A B K, 3 S A 22 5F K (Mack et al.
2000; #E§5%, 2012; Courchamp et al., 2017). BEZE 4ERILAN AN AR
BET-IRAINE, SRR AR 2D Ntk (Weber & Li, 2008), RDATAS
ZANRYIFLI I AE R RS (Catford etal., 2012). fE3RE, ZAhRFNR K
A RGO FEARAR S B G TR HURUAR T A5 A RS (AR AR AR I, 2010),
AHA S RGN AR N AR P AR 0 R AR 2R G BV 46 4 L B TR AE IR K g
EOMENMTEERIL (i, 2010, MR (2 ™ E iz m 238 FH 4
Vi REPEGRUR, CSORMIRN S A B2 () 0 A R, HEIE R 1 — S A i K 4
(25155, 2001; Chenetal., 2004; #if§s%, 2006), MBI | HEEE RGN
EMAThEE, FIRAES RG RS DAL (Lietal,, 2009; Maetal., 2009); fEX 4.
PR DA P R S AT IS A AR TG Bl SRk LR BRI, 1 R E AT 42 B
PRI RIS, 3k NS A B L A5 A 22 st 2 4t oK B (AR T AR N i, 2015
Mm%, 20120, ITAER, HEBISMSRAEVNR BB EA SRz, M
RWPFC MR (S 707, 20105 BREISE, 2016).

TV M U AR 1 3 2 B AT AR B AR S IR S M B AR S RS R Y
(Costanza et al., 1997), {H M2 5 # S RAEM NAR I — M A 5E 28 8 (Grosholz,
2002). HA¢KHE (Spartina alterniflora) 1F N4sERIE I NR YR B4 52 3 H 5%
KL, T AFEREIANBLERN, BAKEIEC R AEIRIE R RHES R

G EY 2 — (FE%E, 2006; Strong & Ayres, 2013).

11 EERBEARFEIR

HAE KRR AFREKEJE (Spartina Schreb) ZAEAEBAMNY), JH/”TEEH
KUEFENT BT B, T3 R AF R I It 2 R 32 R [ B8 7 T g 4 3Rk vr 22
E 751 f (FI%E, 2006; Strong & Ayres, 2013). H{EKHLE 1979 4FE M EH
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SIANHE, il 40 S H N TREAT H AR5 ORI LR 2 b BV MR,

FALEE 19 ANERREE, bl T, BRI ARNIMER, ORISR R T A A
[X (Anetal., 2007; Zuoetal., 2012; Strong & Ayres, 2013; Liuetal., 2016).

HLAE 2003 = B ALK F SN B A ORISR AAT 0 [ 25— LA RN RKE
Y, HOyME— RS Y. ik 20 24, TACKE A 2 b [ AR B iR
IRLLRARIX, JCAEHT ARG, 2T A8 N - Sy g im ANiE i . R B S 8 /M4
JEH) “ MR —— B KB A RS 7. BACKERAR, Calidsdedh[H
NN T e O Ve 2 R i B 9 DO R N £ 7 e 0 S il o1 P w SE:R 2 A G
MR ZREVERIR AT T, R B AES RE A ZREERVES RG4S0
REA LR P AR iR sy (FEC AN E3E, 2007; Wangetal., 2008; Lietal.,

2009; Zhangetal., 2012; Fengetal., 2014).

1.2 BEHRRENEIAE R zhIHI R0

KRR B2 R 1A 5 R GE s EH Ry, IR 2428 R GV TG
REE VLB AR 2 ANEeRs 5 (LS 5%, 1998). FHALHIZEM . MMHE S
SMEN S AT (PIEsT55, 2016). HALKE BRI KA s 1) A5
WK T — RYIFEM. Neira % (2005) 7EIHEIERIFARY, BIKEASLS
WG MESDY 2 S S e AR BEAR LLIR/N T 75%, 1T 5 A Salicornia virginica
AR A REZ: Ji8h, BARKE AL rh R 5 5 R EOGMEAE B >
25%, {H5ZHF S. virginica A BEAH LA Frdd . BARK LS A UK B S )
12222 Ja A% B E NAZ B Bt (pre-invaded. immature invasion. mature invasion.
senescing dieback), HFEA VM F 5 BB BEAR S LB RGN, ST NS
A T i 2 AR, B DA Al EOC 3 A 5 T 4 JE B Er 4 (Neiracet al.
20070 fEHE, FALKERNREE T HLE LB 1T 5 RRER A 5 Ry
fiE, BRI S5 F R AR, AR TRW S R, AFTR
BUSWISIIE BRI E AR s (LW 5%, 2016). fEVLIMNEHLIX, FALKELRE
K T RBURM S 2 FE1E, (TREE SR E R, HEAEYEEAAFE (Zhou
et al., 2009). HAEKF NAZSEHIAME, BN L35 Rl = B 5 (Scirpus
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mariqueter), 2 B KA T EHEZN VI FD 2 HEME, SO 8 R BN 454
(BRI LEE, 2005). TAEKIT LB IRH FI FL AR B, B A KB A5 R
WP E e . ZREMEIRE DL R 40 5 T M B AL A K (AR5,
20060, TEWILAE SRIGEE VU] S 2R, B BLAEKER & iR 5 20 bR
WMEAH L, Forp i KRB ZN ) 2 REVEFR B RO A BB 20, (MRS A LA R
HUUER (F22wf, 2014). 1E] PaALIEIaAT i, ZDRARIR b B SR S M R
BT EARCKERE, HAKE R FECY M 2R MO I A S Y BEE VIR T
B, HYRE R AT GRERZE, 2014). vl L, HRKEGEMAES RS
(RIS AT RE DR L BT AR AL B AR IS T) B0 S 3 2 08 55 R 25 i P A T

1.3 BERRENRXNERSHHTE

FEI] 1 ) (F) 2y AR B, KBRS IO B o £ IR 2R, BRIk e
TSN J AT ANCAT I AR 2 2 S M MR A 25 R G Y IR A AT BE B 5l
(Lee, 1998, 2015), i #E A Ayt Wl IR ¥ A2 25 R 48 A2 (Gutierrez et al.,
2006). BEH HACKFEIINAG, T AR R A4, TEE R R) 7 B 2R A 2R 20
AN AR A AR AN o FE [ ST LR, FAROK B 1) N AR I B 7 L R 2
AR RS, 7 T e K A 58 i B B N A Wy e R 3 R T AR AR, (H2 )
P& FE R Z AL B B 4K (Cuietal., 2011). fEVLIHERI0, 8L HLAE KGR
Wt 1R A B (Helice tientsinensis) AIXU M- (Sesarma bidens) %5 k7
JEA SRR, (HBEAS I R 8RS e BAEK B AR, HARK R T
IR VDDA E S 2 FEE R 2 T I (JUURER, 20100 £ERIT 520 B £
X, AR NV HACK A T IC A T8 (S. dehaani) HFIREEBE 1)+ %
MAYER ST 2 S hEEYASE, I B R BB LS s m i I8
KB RE R FEUXFh A R (Wang et al., 2008; Qinetal., 2010).

H AR HARK BN AR 5200 BE R VR 1B 9T 2 R i e SRV b, TR HLAEK
B NAR 53— b L VRV I M AR TS R G ——ZL R ) B S T I SR ) ) A G
W FUEAART D o LR AR B L SRV AR S R G T i R S AE) 2 1 14: (Lee, 19985
Nagelkerken et al., 2008). #38 H A 4 T FELLR AR & H (R RE ) (BRI
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55, 2014), FEZLMMAZS R GV BRI T B HEAE ] (Lee, 1998; Chen & Ye,
2010; Natdioetal., 2017). FEEALKEENR AT,  H AT LI AR X B T
FELENUFH MR : 1D ZWRX R ZFEERMSAi: AE AR X A
) () B LA R Sy B AR SR A e DR K R N AR RN TR A ) 22 RE P AN
[T A AE 2 5 o UGN (2010) 7EHb [EVEVL L L0 AR IE R 9 F SRR X A I 64T
PR EEREE . AOIBER . ALK SRR R V3% 5 Fh A5, 1
BRI 4 Bl 12 Fh, ANFEESE P AAEA R AE ST 0 S A AR
b, D7 EERFR AR T R B A AR A BAEK RS, K2 KT (Metaplax
longipes) BERT 345 BIbK 4 LA A3 ATLEMRAL . 2) LOR AR IX BRI : EAEK
BNAR G, b7 RIS AR i A O BRI AL ), R SR R SE G,
BT BN GREN], 20105 #E5ER, 2012; Feng et al., 2014; Lietal.,
2014), IXUEHI Tt % STE HAE K N AR LT AR A 25 2R G0 e i B8 2500 A K Z AR I
SN, RTINS 5 6] B8 28 4 A (1 R 35 AL ok 2 RN TR 9T

14 XMEBERDHHER

AR )t 2 e e A T M, R A A 1 AR 85 S B PE (Stillman, 2002)
MR SZ KA A SR s DL i i THBAC B SR EE 4, i T |
ER T RAREIN T b, R SRS MR, XL AR A
EAEMIE 2 [0 SR ARGRAH B, 26 ANTT 43 1 o T (B35 TG B MES I A 132 3]
X RFEAIEEY R TS0 (Salgado et al., 2007), Hrfi#25% (115
i 2% (Lee & Koh, 1994).

1.4.1 £¥EF

SO BRI TR RIR 2, e RS, HrP R S
FABE R RE N 1, R KRBT MR A R,
TAHLHT I AR AR RE TS S5 00 . B YA B ) H 45 (physical structure)
A =H5M (biological properties) PHFHAS [F] (ML 52005 A SV &

4
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AR AAE L, FE R ) B A8 o SR K TC B MERR A AE ) R R,
GERIATTE, ANE SRR BRI, KA A4 RGN 22 FE I B A4
ANJF] (Sueiro et al., 2012). MWIFTRY, HEYIESEE ™ BRI AT 7 T4
BEEEAG, A DLE R SR E OGRS, ARSI, RS
[f)4: 475 (Bortolus etal., 2002; He & Cui, 2015); 4b, fHAAILIAEESIR
HE BRI & 4 BT (Wang etal., 2008; Qinetal., 2010), N4l
Y A T EERE R, P WS A LD AR A, T 2 0
BUTRRY), HAEGMERE R e T R 1 2006 AR A 356 7 i (Nobbs, 2003). )
RA NI AR S, WE BRI SR AR R B 2 A7 A B TR R R
HACKE L 2 AR R AL T 21 2B AS I 5 48 /¢ (Wang etal., 2014).

B T AEAEE TN BESS ( R LAAL, S8 VF 2 AR 1 0 BE SR R A R E
YER o B IR — e AP35 BEAH GO AR (an,  RREE-Z M EAE . 43}
7N FAISESSE) . Wi B R SE T B f0n BE S I 0A o Z0AEAK P9 IR A T8
REfig 1 A TH %, SN (Uca elegans) MIFRICHHEIE (U. signata) 7EXC
Mo A5 b7 2 IR ENAT BT S T B A, P DA S AE AR P A EL (Nobbs,
2003). #% (Callinectes sapidus) [ E1EH, e IR TS RIFEFEVIFECIN T
fi% (Carcinus maenas) (1) /% flIHb3E 4> #i vl (Deriveraetal., 2005).

1.4.2 IEEYEF

TEAEAWIR Frp, BREE KA JEHEURIRLE &8 & VAT B8 2R A R A7 vs (1) B
TR E . BRFERE, R LN ARIX, HARKEREVE R () 2 R FR B =101
OME e T LR MR G ORI AT VR 2R, AT B SRR MR V%, 7 e S RE
RS R AR KSR GAER, 20100, iR AT 25 7K i — f5 It 1 1 ves FE 1Y)
EINTTZ TG R, 7 ok g B8 00An i) SC B R 3R 23 B A v R O AR AT A A B
(E&IR, 2008). R mFEsgin, BESSA)E /NS, XA EE X
BRMASEE Cal Rk EFIEEE Tk 25D B8 (Bortolus et al.,
2002). fEEM =AM, HAKIREE (Macrophthalmus japonicas) 7EJ] 7KiZ ik (K]
TGS B R BAR BV X f Ay i, T DR VA S 1 = B B o e R K s, 3
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