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Abstract: In order to examine the effects of the invasive plant Spartina alterniflora on insect diversity in
Jiuduansha wetlands in the Yangtze River Estuary, we surveyed insects in monoculture stands of three spe-
cies by net-sweeping and plant-harvesting methods from May 2004 to October 2005. A total of 11,300 insects
were collected, belonging to 12 orders, 69 families and 97 species. We found that species number and Shan-
non-Wiener index of the insect community in Spartina alterniflora monoculture were significantly lower
than those in the two native monocultures (Phragmites australis and Scirpus mariqueter). However, Simp-
son’s dominance index was higher in Spartina alterniflora monoculture. Cluster analysis indicated that, for
both survey methods, the similarity of insect communities between Phragmites australis and Scirpus mari-
queter was higher than that between Spartina alterniflora and the two native communities. We conclude that
invasions of Spartina alterniflora might lead to reduction of insect diversity and alteration of insect commu-
nity structure in Jiuduansha wetlands.
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Fig. 1 Sampling sites in Jiuduansha wetlands, the Yangtze River Estuary

FIRHPIZKE, FRds SRR . FEA ) S F 2
s CERHUBED RS (/N5 1985). (4hH
SR (BN, 1990), (PEZHF R L&) (hE
BleE e B P E 23 i 2%, 1994). (R
CBARMEFIIAPS, 1999) (R H 1l ELHUY (S0 R0 7Kk
32, 20011 (R EB)YIE « BB (hEFRER T
E &g 014, 2003), HJaa8 HE K.
1.3 HiEaELIT

K H Shannon-Wiener 2 #£1£$5%4, SimpsonfiL#
FE AR ECRI Pielouds) ) B2 45 0dFAT 24t b BR AN 25 F 53
#T (Pielou, 1975; Ihya~F-FIx|E B, 1994; Iy,
1994).

Shannon-Wiener# F£ 1 F5 40

H'=-> Rlog,P
i=1
Simpsonft & 54
C= Z P’
i=1

(1)

)

Pieloud ] B 4544
— H'
- log, S 3)
s, SO —ANBEE P SR, Py AR MRS
MRS A
TEAWIFEH, FAT5E SRR 22 B2 K T-10 % HORE
AL IERE, TS5 B JUREE 2 BRSO T — A
TI7 2o M, T I S o B STATISTICA
6.0(StatSoft, Inc. 2300 East 14th Tulsa, OK 74104).
BBAh, AR IS I3 W T R R 34 AR A )
% B UV S R AR O R R W4, 2005)
h T AR IS BEE I EA 73 A, 7673 B 2w Jeak
A7 %5 e [logro(et D e e o SR~ PRI 7 3 (L
group average; AHUME RECR HBray-Curtis similar-
ity . 2K H1 B # 4 PRIMER 5 5¢ )i (Clarke &
Warwick, 2001).




I

%5 PR A FLARK B NAR LB ] 1 M0 22 B s 2 R R R S 403

2 HBREHM

21 AREIEYEE S R BRI FLERL

TESLBID 3N SRR P 0 v o o0 4 v R b
PR EIE L3RI B 111,300k, 28 %58 974N,
FIET12H6OR . 4i R WoR, NMRAHICK R A
o B U R BRSO R T A R Y
BV (R, FE AR R AE T IR KR (%
Do HACKFRETE T IR AL IASERE ) WU H B
AT 7 245 0 Vi R — A T BBV v AR A L 4
FHE. F#EE. BEEE. R B E 2
H (KD
22 A EEMEED R H S HFE
221 RHEZHMNESR

TEVe K FH WAV IR R RIS R, B K R
¥ B HU#F 7 (1) Shannon-Wiener 2 A P 45 208
%, P REE P 1 8 = (P<0.01); 1T Simpson /it #5
fRBM 4 IR S 2 MR .

HACKE R b R VR M Pieloud &) FEFR AL
S A Z TR AAAS K, HL A T3 R34 50 BE 45
Homg T AR (B2, 222). X SR R 4 2 25 Al
Vg — A% T RV T AR AE o S LA A (B 5%
D), Rk, U IX AN EVR 1 B A R R e
KT HACKSE, AFZE A R LI . VLT
P 7 2 AR R g — g R B U (1) Pielou
PSRRI B 2
222 AREEMEEPRAZHENTTHE

FE3 AR b 28 WAL BT A5 1) B R 1)
Shannon-Wiener % #1540 # & /66 H 5k 8 H B 5 7
e, 1VHEGH A REYIRM, HREIHZFEL
TR RIRAE VR A ELAE F I S 2 1 22 57 (P<0.01);
1M Simpson it A EFR B 45 R 5 2 M e, B3 H X6

R ZMEMEE AR AMEERN

Table 1 Insect species composition in the three plant communities
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Fig. 2 Insect diversity indices in the three plant communities. 1, Net sweeping method; 2, Plant harvesting method
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SS df F P
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Shannon-Wiener% FEVEFE % S 7.83 2,12 16.65 <0.01
Shannon-Wiener diversity index T 43 .66 7, 84 4538 <0.01
SXT 9.87 14, 84 5.13 <0.01
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SxT 1.397 14, 84 0.818 >0.05
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Simpsonf/t 4 FE4L S 0.927 2,12 4.346 <0.05
Simpson dominance index T 3.076 7, 84 3.723 <0.01
SxT 3.208 14, 84 1.941 <0.05
Pielout’) =) Fa 4k S 3.159 2,12 1.579 <0.01
Pielou evenness index T 3.746 7,84 0.535 <0.01
SxT 2.892 14, 84 0.207 >0.05
S: MR T: SRAER T SXT: P IAS HAEH]
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Fig. 3 Cluster analysis of insect communities associated with
three plant communities. a, Net sweeping method; b, Plant
harvesting method; Ph, Phragmites australis; Sp, Spartina
alterniflora; Sc, Scirpus mariqueter.
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Appendix I Relative abundance of insect taxa in three plant communities by different methods
H AR U A(%) B(%)
Order and family No. of species Ph Sp Sc Ph Sp Sc
- H Hemiptera
1eiEFL Anthocoridae 1 <1 0 1 0 0 0
Wik F} Nabidae 1 0 0 4 0 0 0
ZIERE Pyrrhocoridae 1 16 1 <1 42 2 2
#HUkH Blattaria
HeWFL Corydiidae 1 0 1 0 0 0 0
HH Derrnaptera
BFL Labiidae 1 <1 0 0 0 0 0
I FL Labiduridae 1 <1 0 0 0 1 0
% H Lepidoptera
WAL Pyralididae 2 0 4 2 0 0 0
#)HUFIE Larvae and nymphae <1 2 4 4 8 3
JIES# H Hymenoptera
0k} Formicidae 4 1 0 0 <1 0 0
FRE R} Stephanidae 1 <1 0 0 0 0 0
1% F} Braconidae 4 2 1 6 0 0 24
Wil Al Ichneumonidae 2 1 1 1 0 0 0
i kig Rl Bethylidae 1 <1 0 0 0 0 0
LRl Cynipidae 1 0 0 0 0 0 <1
I WEER} Trigonalidae 2 1 0 0 0 0 0
Ji /Mg Elasmidae 2 1 0 0 13 0 0
4x/N&F} Pteromalidae 4 3 0 4 1 0 0
g /NERL Aphelinidae 1 <1 0 0 <1 0 0
ZIEAMIEEL Scelionidae 2 <1 0 0 1 0 0
WigFl Sphecidae 1 <1 0 0 0 0 0
ZIIR/NERL Ormyridae 1 <1 0 0 0 0 0
K% Rl Pemphredonidae 1 <1 0 0 0 0 0
%) Ff Larvae and nymphae 0 0 0 <1 0 0
M5t H Corrodentia
[ 35 R Psoquillidae 1 0 1 0 0 29 0
BEmG B Mesopsocidae 1 0 4 0 0 1 0
#)HUFIE Larvae and nymphae 0 0 0 <1 12 0
M H Coleoptera
IR} Coccinellidae 2 28 7 3 1 0 0
# 7 HBL Nitidulidae 1 <1 0 0 0 0 0
WHEL Helodidae 1 0 1 0 0 0 0
K& A Lyctidae 1 5 0 0 <1 0 0
K i FEE Cupedidae 2 <1 0 0 0 0 0
A} Byrrhidae 2 0 0 0 <1 0 0
AMHFL Pedilidae 1 3 0 0 0 0 0
Fa# ik} Staphylinidae 1 0 0 <1 <1 0 0
KAFl Cerambycidae 1 <1 0 0 1 4 0
F4 %} Bruchidae 1 0 0 0 0 1 0
IkZFl Ptinidae 1 <1 1 1 0 0 0
% R}l Curculionidae 1 <1 0 <1 0 0 0
35 Rl Carabidae 1 0 1 0 0 0 0
#)HUFIE Larvae and nymphae 1 0 <1 7 0 <1
X#H Diptera
AlfiEFRL Syrphidae 2 1 0 1 0 0 0
1EE%} Anthomyiidae 1 <1 0 0 0 0 0
Rl Scenopinidae 1 0 3 0 0 0 0
JKEEEE Stratiomyiidae 1 <1 0 0 0 0 0
KA TR} Dexiidae 1 1 4 5 0 0 0
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B %1 (82) Appendix I (continued)
HFEk PRIEA A(%) B(%)

Order and family No. of species Ph Sp Sc Ph Sp Sc
HOMWEEL Sepsidae 2 <1 1 6 0 1 0
FEmEF} Cordyluridae 1 <1 0 0 0 0 0
Higk}l Helomyzidae 1 <1 0 0 0 0 0
IEMEARL Pyrgotidae 1 <1 0 <1 0 0 0
#EF} Muscidae 2 <1 3 <1 <1 0 0
R Agtomyzidae 1 <1 1 2 0 0 0
S-F} Therevidae 1 <1 0 0 0 0 0
JiRUERL Sarcophagidae 1 1 4 1 0 0 0
0%} Lauxaniidae 1 1 30 <1 0 0 0
FIEEL Phoridae 1 0 0 <1 0 0 0
#E4rFL Empididae 1 <1 7 <1 0 0 0
ik} Tabachycera 1 0 0 <1 0 0 0
iR} Drosophilidae 2 1 0 18 0 0 <1
ZFWR} Tachinidae 1 0 1 <1 0 0 0
it Rl Bombyliidae 1 0 0 <1 0 0 0
KICEE Tipulidae 1 <1 0 1 0 0 0
FRISCRE Chironomidae 2 <1 4 2 0 0 0
PBIRRl Cecidomyiidae 7 3 6 1 2 0 1
%) FF Larvae and nymphae 1 3 0 10 38 3

[A3# H Homoptera
K@ F} Delphacidae 1 2 1 <1 0 0 0
L Cicadellidae 1 0 0 10 0 0 0
FrEEl Aleyrodidae 1 <1 0 0 0 0 0
I} Aphididae 1 20 1 12 10 0 61
Hirt il Ledridae 1 0 0 <1 0 0 0
@R Gyponidae 1 0 0 <1 0 0 0
#)HUFIE Larvae and nymphae 0 0 0 0 0
28 H Thysanoptera
FH#i%EL Phloeotripidae 1 1 1 11 3 7 2
H#MH Orthoptera
TR} Conocephalidae 1 1 9 1 0 1 0
IEIER}L Gryllidae 1 0 1 0 0 0 0
I H Odonata
il Libellulidae 1 0 1 <1 0 0 0
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A, Percentage composition of insect taxa by net sweeping method; B, Percentage composition of insect taxa by plant harvesting method; Ph, Phrag-
mites australis; Sp, Spartina alterniflora; Sc, Scirpus mariqueter



