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Effect of managed waterlogging to control Spartina alterniflora on macrobenthic

communities
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Abstract: Physical measures to control the spreading of an invasive plant Spartina alterniflora are important and necessary
for biodiversity conservation at the Chongming Dongtan Nature Reserve. A field survey was carried out to trace the impact of
managed waterlogging on the macrobenthic communities at the demonstration site. The results showed that managed
waterlogging treatments had caused significant decreases in the density, biomass and diversity of macrobenthic community.
Moreover, the community structure of macrobenthos was different drastically with the control site. After 12 month
waterlogging and breaking the dike, the density, biomass and diversity of macrobenthos could recover gradually as compared
with the control site. The result of multivariate analysis DCA ordination revealed that differences in community structure
between the recovery site and the control site reduced gradually. The results from this study indicated that the control
measure of managed waterlogging could have a negative impact on the macrobenthic community under saltmarsh vegetation,

while such negative effects could be recovered by natural processes after ending the waterlogging treatment.

Key Words: Spartina alterniflora; biological invasion; macrobenthos; managed waterlogging; Chongming Dongtan
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WRARKE, BABRKPUHTR RS 2 RS R PR , 905 1R 2t 57 2030 X A9 S i, B AT S 7E IR
73 A S I X 3 K TR 8 S, A B 59 BB R AR S IR A S RGP A T TR
EBSAERDY . EAKET 1995 4E51FF] LGS0 RN, i T HRE RS B , e K4
i T IARME SR E R E AR KA JER T RER G RREFBES . DR REREE MY 8, 5
PRI X A HuFH 7 2 ( Phragmites australis) FIE =42 J#€ % ( Scirpus mariqueter) JE )8 T 3R ZUTE 4+, X L A2 B R
REBTELE. Bk, ARG BRI SNRYI P IR FE X QP AR A R R K AEY SRR ER

FEXTEAEAR TR IR ARPERXT S R G G E , B Fr b IE7E AR CRBUS P 7 dE 1 BLAE KB, iy
(LR J7iE" Ak R B e s o B ] BRI o, AN AL
B, BT KpE HIBR B SE AL B, 0 AR B A KRB . Ab#Biia A AL 2 R Y 4
LUMARE BT B LACE B BB BT P, A TR B R AR R B . EYIBRAT AR R AR K
TR SR B A B EL AR B AR K VBRI B o Aok EE R AR ERR KRR, &
PP T kT B G| A AP, 5 M IRAR , T E A 55 AR PR o7 ZE i (B R Ik . 5465 T 3k
AW R DT AR B, WU BR O — RN IS R 15 e, X AR RR SR A ) , PR B A ) — B B Y
FEt

X + 7K ALY G R AR R B B A K T AR X e 3 b 3584, (Rl e — RE /K AL RSk, & —
HHE A BOATE ALK R A Py BR R IR o SR T /K LA 25 MO T M R 30 DX S VA8 R , R0
7K S B EBRAL M R RR AT 3 4 1 B BB R s , DT FT BB SE W I sh v 2 o AR TR g e R
AR S 28 [ 52 % B SRR P XS I 2 A MEDR R 3t A 2518 SRS YAl , BRER IS X1 + ZK S 8 75 48 A
A7 P BAER TR R ARTY AR ST B2 , 18 FE BRI K S 842 it % EL 5 82 X DR TR AT S ek v 45
55 L W) 2SR T BE T A AR ), DT Sy B A A0 ] B AR B2 B b8 R AR BEEIS FIBOR S, 52
B ZR 2 3 F) A ) 22 R R P R BRER B 22K 8
1 SRR

RS E R S 2 AR R XA T L5 B AR v , 2 A Bk B A A S R X, R T
TS PEBR A M B B AR oy, i B S BR A SR RE BRI T EE A P R R AR A . SRR
MR T 1992 AEFAC AP E R 3798 3 4% 5K ) , 2001 4R IE P A “ B i % [ Pril b /s 207 [ PR 20 i 4 %,
2005 R E R E BRI IX . B 1995 S5 AR T LK , 2 W) 28 1 AR D Je: I L s &2 4, =8 2005
4, AT RLE O X R TR R 259% LA BT

50m 50m
S R 4P X T K B B 7 S R 3 T 1
PRAP X AEFR LI X (N 31°35, E 121°53) BAEKE 5347
Rl (B 1), R YR R AL °T 225 X + K A7 W
FFERBEARFNFE , 2007 43 A, 7EREHE (T £
F125,000m*) A E R 1m (38 , DRI 34 258 H 4k -
IKZ B S, AT K AL R 4, K AL S R R TE 30 ~
50cm, 2008 4F 3 H (fr&eK 12 MAJGE) FEMREHLX A WR
P — IR, Horp 3R X 48 (AR 17000m” ) 4% . .
IKAERAEAE B | W), 53 Sh— 44 Ik (T e
1 8000m” ) NI 3REHE K , Pk 52 8 6] 4 15 AR 7K SCIR B (18 B 55K B R TR o 2
1 “WR”), Fig. 1 Location and treatments of the demonstration plots
2 HMEFAE W RHFESE K AL AR FE X, WR IS HE K FEX W denoted the
2.1 Elﬁ continuously waterlogging site and WR the drainage recovery site after

ﬁ'}'EUE 2007 410 A 2008 4£3 H .6 AF110 A # waterlogging
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11 4 WRBIRW S P BURE . 2007 4F 10 A H1 2008 4 3 A, 7EFFE K AL R#0HE W AL Y BELICE 10 EUHE
A IR R AR A BRIX BENLIE 5 NBURE 5052008 426 AT 10 A, 73 5I7E W ARl AR st ik WR A
b P BEALIE B 10 ANBURE i, R BRI 7R RE A IR X BEMLIE B 5 N BURE S o BB 728 0. 0625 m®,
BB 30 em, - J7FE A 500 wm f R i Ve Uk , AR B BY AR S DA i , 4% FABE T 5E , A& SE I & 40T . S5
B A, Pk R B R TTH HESh ) , A L IRFFTE T0% HOTERE H , BE R 28, THBOF MAFRE .
2.2 BRI

R R AT 4 O AP RS 3145 Margalef S8 A5 50(d) ™ o FIFH SPSS #4748 404, R A I 7
75225317 (One-way ANOVA) i /N B &2 5 (LSD) 7 2 7 BE RS . N Zougeit o Hrak 4 PC-
ORD FEATRRHHST B /T (DCA) , Sk L 8 s s K R sh i v 45 g >
3 £RE5H5m
3.1 REVKhH IR K

F 2007 4 10 A % 2008 4 10 7 , A3k 4 WA I RE DR RS 15 F (R 1) ,RET 3 174 H,
HARESY) IR RNE 9 T, RACHSERE, ML L SR EEY 95.8% . TSI ZEBNE 2 F,
MEEG 0.2% . BFEshWIT TR 49 3 Fh, AT 1 b, MAEST 5 5 0. 7% F13.3% o A8 ILAR v 42 Oh 88 14
42 ( Pseudoringicula sinensis) #1553 44 Bl 7K . ( Gnorimosphaeroma rayi) , TE A AL H A BB HL A2/ T 2%

R1 HEXBRE YR IEHEN

Table 1 Species composition of macrobenthos in demonstration plots

2007 4210 A 2008 4£3 H 2008 426 H 2008 410 A

F45 Taxon Oct, 2007 Mar, 2008 Jun, 2008 Oct, 2008

w7 CK7 w12 CK12 W15 WR3  CKIS w19 WR7 CK19
6 40 Gastropoda FH+ FH++ FH++ FH+ b+ b+t + b+ A+ 4+
HHIIR 2 Assiminea violacea - + - + _ _ + _ + .
HERL IR Assiminea latericea + + + - + + + - + + - + +
PAIHIR Assiminea sp. ++ 4+ttt + + o+ o+ - + R T S e
EEBIIR IR Assiminea lutea - - - - _ _ _ " + _
1IN Elachisina sp. + - ++ + - + + o+ - - - -
RYERIIESFIR Cerithidea largillierti - - - + - - + + - + + -
B &SP I2 Cerithidea sinensis - + - - _ + _ _ " .
HAEDh BRI Pseudoringicula sinensis - - - + - _ _ _ _ _
JEHRUR Rissonia sp. - - - - + 4+ + + o+ - +++ o+ o+ +
£ F 4 Polychaeta - + - - - - + _ - +
H AR ¥PZ Neanthes japonica - + - _ _ _ _ B _ +
/IN3k BB} Capitellidae - + - - _ _ + _ _ .
4k 1 44 Malacostraca - + - + - + + - + +
RHJEME Helice tientsinensis - + - - _ _ + _ . _
To vk b AT Chinomantes dehaani - - - + - _ + _ _ +
HHE 4 FKE\ Gnorimosphaeroma rayi - - - - _ + _ _ + _
B H1 44 Insecta - - o+ - _ _ _ _ _ _
U4 dt Chironomidae larva - - o+ - _ _ _ _ _ _

W7 ~ W19 43R ITHEK AL AR R 712,15 F1 19 A~ H ;WR3 I WRT 43 BIRELSHOKCREREIEE 3 MARM T ANH ;5 - RRKRLEY
FaM 5 + RN IR MEREUN T BAEEUN 10% 5 + + R YRS BAMEBUK 10% ~50% 5 + + + R PRI MRECR F B4 A%
1) 50%

W7 ~ W19 indicated 7, 12, 15 and 19 month managed waterlogging, respectively. WR3 and WR7 indicated 3 and 7 months after finishing the
waterlogging treatment. —, +, + +, + + + indicated the individual numbers were 0, below 10% , between 10% — 50% , above 50% of the total

individual numbers, respectively
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LR SR AL R TR L W7 ~ W19 BRI K 1 R4 U E <748 ( Cerithidea largilliersi) | H
A8 SR ( Cerithidea sinensis) F B A VE 2 ( Assiminea violacea) . SR N BRAEHL CK7 ~ CK19 H, 53X 3 A~ Fh
o AR, AMARBOE MRS 36% ~43% o KALTREREHLETI W7 ~ W12 Festhrp , MAB NN R
(Elachisina sp. ) FIHAVEUE (Assiminea sp. ) 7K L JRFaE DX A PR FAF , MRS A i AR B30 82% ~84% , [F]
X RS CKT ~ CK12 R DL/ ME S, TR IR & 59. 4% o /K ALIREREHLIE 3 WIS ~ W19 R b, FRHR
42 (Rissonia sp. ) FUOAHEVE MR SHASHE, MRER 5% AE i AR BB 74% ~ 85% , [R] B 3 % BRAE 3 CK1S ~
CK19 A EEARYE (5 1% , #BES)H ( Chironomidae larva) {{F 2008 4% 3 H7E/KALJAFEAEH W12 R EH I,
IRBOERE AR BB 17. 8% |, [RIRHAXT BEREHS CK12 R WiZFh A o eAh, 2 B4 4K B 4R 78 S 5B /K AL
FEREH R T B

SRR G , RS B SR K SCIRBLE WR3 ~ WRT #:th b i KB IR Sh W) 2 W R A2, e rh I3 ST
B2 AR IR N E IR E AT I B, IR IR AR ARR A WR AR A B R SRR , SMAECE SRR
$i9 50. 8% F127.2% . K 4 rh i E G 4% BI/K BRI K R ( Helice tientsinensis) 76 WR A3 AR U HY B
SR , 5 [ % B AR EUAE , AR B AT AL TR 165t , Z B4 B AR 1 & ( Neanthes japonica )
F/hk BB ( Capitellidae ) 78 WR3 ~ WR7 A A& L H B,

3.2 mEMEYE

SR M ALK E Y AR R 4 YORAE SR B, B RAYRWZh W B A B A B
TSN (B 2) . KEURWSIYEE 10 A Em,3 AIRZ,6 A ik, KREURWSI Y A4 Y2 N
2,10 At A ERR,3 ABKRZ , &ElZ 6 A, KREJEFHZIY 6 A6 mAY & F2 =2 i MEBR KK
R RSP IR AR IR AR, T 3X 3 AR 309 1 2% BE R LA, 10 A% BE R M R AR IR,
HAMEE /NI DL S BOETE 1 A W) B BIR .

¢k N wr
2000 - 4 a 80 - b

‘ i

i
=

(=
(=)

1500 (-
1000

- a
a
a
500 b b
a
/b b b

2007-10 2008-03 2008-06 2008-10 2007-10 2008-03 2008-06 2008-10
4E-H Year-month 4E-H Year-month

—_—

O N O N O

KR A Zh 48
Densities of macrobenthos (ind./m?)
(g/m?)

1T T T 1T ¥
i)

KA MG ) A
Biomasses of macrobenthos

(=)

B2 KA IR R X R RLEAT Sy i B () FAE YL (b) IR

Fig. 2 Effect of managed waterlogging on densities (a) and biomasses (b) of macrobenthos
E iR R s B A 22 5 8 3 ,p <0.05  Values represent mean + S. E. , and the different lowercase letters indicate the significant levels p <
0.05

SR SR AL AR W7 ~ W19 Hh | R JeAT Sh 4y 6 2 B 0 Ay 4 0 380K T I 90 % R 3 (
<0.05) B T W12 #ih il F295 Ph B sk dsely s 49 R ) BRE 3 BE R T RIS R (CK12) o FEFFEE/KAL IR

S W WS T W19 st | R AR 3 49 45 13E 231 B[R] st 300 %6 HRARE 1K 81. 4% 1 96. 6% 5 A=W 53
S 99.4% F198.6% (K 2) ,

BERARK G PR HSRKSCIRELA WR3 A1 WRT #Hh , i Pk A= s 8] SiE 4, K2R AP 3 49 48 BE A
Y RISA AR MK, BRI BEMR T (p <0.05) o HATY A )% B 751 L 17 i %0 R
HoAE 81.7% F1 87. 1% ; A=Wy 43 5K 97. 6% F192.2%

3.3 ZRERRE
AR TR A SR R X HERE b P R T JRAT 3 40 9 Margalef £ 5 BE (o) XS HLER AR E , Horp 6 H 8K
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#,10 ARz ,3 AWBAR(E 3) o SEHiRFSK AREIEI AR W7 ~ W19 o RE RN S0P 9+ 5 IR 2
B AT R B A ( CK7 ~ CK19) o BSRHEK IR IR A1 B ARK SCIRBLE) WR HE 31 ) Margalef 325
BEFGBCBHTIE N, Forp WRT AR T RIS B X AR (CK19) , RBFEWR R S e, KA h 4wl REAL T
W REYE RAEY SRR RS
3.4 REEZW

B 4 AR N R BRI S WA S ) DCA HEFF —4E BRI , AR — R RO FRIE(E R 0. 529, 55 il iR RHAE
169 0.169, KBRS #E & 1E DCA B E BA A R 23-A i B, SR T 7K A7 7842 S it 5 32 Xk R 2R i A 3l
WIRETE A B o @IS DCA HERF B 24T, AT LA BUER — HE P B A b S T 7K 57 9842 1 e 54 B2 ( S te o
(] ) X KRB JEAT ST 0 o e B A5 7K A7 38 2 SE it 55 BE S 38 i, 3 10 MR D7 B 20 A A% SR R HES B4 2
XA (CK7 ~ CK19) KWK G iRE L WRT AISERFF Sk AL A (W7 ~ W19) o BRHEK G, HiK
PR FE WR3 R WRT BB SRy [RAE . 58 —HE PRl bR T AR b Y R BYJRAT Sh v i 2 1 ek,
BT R J5 1, 3 AR bR 10 A 43,6 A 6y 3 A Gy BIUFAR IR oA, 8L H AU Z= AT RRAE . R, L
DCA HEFF I7 A B Tt — 2 700 R BRI S W3 % -5 7K A A P Fe it o8 BE 2 [ AR LS R o

12 -
[cK 200 -CK12
- W °
WR
s o 150 N5
» g 0.8 - 2 oW7
S =
e F 100 |- W12
= .0 bling L]
g g = CK15
@ 04 H 1] SKI9 s WR3
8 50 w19 &
NS | | |
oY 0 100 200 300
2007-10 2008-03 2008-06 2008-10 )
H—HyF 4 Axis 1

4F--H Year-month

B4 KRAEURNISHYIREE I DCA —4EHEF I

3 KA IR 5 e X K BRI A 3l 0 B ¥ Margalef =F 5 BE R %
Fig. 4 Two-dimension diagram of DCA ordination for the macrobenthic

(d) R

i
Fig. 3  Effect of managed waterlogging on the Margalef species commumes

richness (d) of macrobehtic community

4 Ttig

TR T R JRATI Sh 4 0 A LSRN 3 A 2 M Rl XU SRR R BE A AR AR R AR R &
FHERSE R T W RV P BRI L o YR AT 3l 4y B ¥ 5 MO 9t Y0 e B0 T B 7 1) , B 58 16 2 10 78 8
1, I IS HAAE" ™ o S UAZR I T LK B B R SRR S T AR MRS R AL BRI K R4 A
AT, HLORTYJRAT Sh v 5 AR I LB IERE o DRI, e FRAE b rp S [ 39 DR 2R JEATS 3 )
Vi 45 530 A AL A TR 5T X I L AE K BV T KB sh W P A A SR AR — 3™ o AR g ot B
FEHL 6 H 4y KRBT S B Fh IS4 3 BE PR 2 45 R 5 AR OB SFAE 2006 47 6 A 473X 12 X SR A Wy T
B RIA B AR TGS SRR It R S B AR R W (0 R B S B R L B I AR
BEWHEES.

TR PRI B 2 — RS B VA B K B8 A A A BRI o RIA R M Ao SUSR AT K SR
BUfiH AP R B TR S 4 A 58 A 1) AR 7K SOR DLV % S B T3 1 T B3R SR K 3R . KA IR T8
JARFEE I W 7K PR 5 R BT o R D, AL/ ISR AT 3 R LSRR S AR AR B LU, B T 2
PRSI, EASEMRAI ™ AT R R, R SR AR K AT, RA
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AN AN IR MR BEIR IR A BEAEAT , TR 40 AR O ARSI < 4R | AR S ST IR A
EWHIR, DK 475 3 RE BRI B RAE RS0k 7T M AJE EIHR . BAR KRS /KRS AT R85 %
DX A BRI, (EAE R R RAT Sh A R SR EPTETD E B3E X o  DXH F ff R LR Sh A v 2 )
ZRERE, EELR Y S BRMIREAIN T KL R R S W K 3R 5 KR B B
VeI ISR D, B LA RO EERE . UK AL P R A T e A AR SR AN B AR KSTIRBL, S5k
PSRBT A B 2E 57

FREEME /K PR X B JER A 3 W) k% B R0 B K (L 8 4 St 56 B (W 7K e [B] ) SR T — 2P 3 3 . BRI EK
AR H] B RO B A FBORR R BUE S R SRR o BRI AR, B MR K R R i 5
TR (W7 A0 W12) BB Fh , BERRBR IR 7K £ 98 42 F it SE vt J 0 (WIS 7 W19) ML Fh e R ELIRAT 30 %)
i F & BEAE BORE & 4514 DCA HEFP 245 R AR i b 3 S R T, BB K (57 R 42 SIC il 548 BE (8 7K P i) ) 3 5, 45 3t P9 K
Y TP Sh e v O A S 2 R BRI = ' B B W IR, v 125 0o FRARE: DB

GEROKALIRESE I, BSRHEA K R B IE) 4 B SROKSCIR O, st 7 Rt UL AR @ R BL A L
i AR TRMSOER R . HHARRGEN AL AAENEN KEESRE A FEENE, 2
BAESRETUBHIRE B FERMAESRE™ o ATBFFT b BESRHE K WK 2 8 3 H AR 7K SORBLRE b
(WR3 #1 WR7) , A/ B FERR SR K H R FEA , TR i SR SRR <1 SR B ol Ty, L A e A
BB B R BB T, R [ A B IX . =T WRT B F & BEIE R T RIMX HE CK19 B, BAR
R ARG  (HHOR R RN 3h 4 50 BE A A B B R T B . X RTEIRE R, KRB JRAT 3)
Py A] B TARES B AR P TR A W SRR A 5 R ZS ) D30 A AR HE K R B 0 BT 18 AR VK SR B St 1Ay
REEAT Sh i v A e RS R (B R AR R BIRe E ORI — % T 1] o
5 #Hig

AWIFCIBER T LHEAF + KA1 JA T 5 BBARIG B BIZRME B AR R4 XA RAE Y B ALK B X R B I 3l
VIREVE RO o SESRRI, AT E] B /K LR i e 38 7 A 3t P R B RAT Sh M B RV 454 , BB T TR
R Sh PR3 BE AR B A RIS 12 A )G, BURHKIKE BRI B SAKSCIREL, #
o R BRI Sh i B AR M B M SRR BOT IR BT IR S o /K ALIR PR, JUH R K [E] ALK, &
Xt ERTE AR R BRI S RV 45 B AR R R SRR R A RN, (X R RS IR B AR K B K
PLVRE R 45 R G AT R AR
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