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Effects of cutting Phragmites australis on the density of the scale
insect Nipponaclerda biwakoensis Kuwana and multiparasitism
relationships of its five parasitoids
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Abstract [Objectives] The aim of this paper is to investigate the effects of reed cutting on the density of the scale insect
Nipponaclerda biwakoensis and the parasitism rates and multiparasitism relationships between the five parasitoids that
parasitize it. [Methods] Sixteen experimental plots in an uncut Phragmites australis (Cav.) Trin. ex Steudel community and

twenty plots in a cut P. australis community on Shangsha Island in the Jiuduansha wetland nature reserve, Shanghai, were
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repeatedly sampled in July and September of 2011. Differences in the scale insect density, parasitism rates, multiparasitism
relationships and female ratios of the five parasitoids between the cut (C) and uncut (UC) plots were statistically compared.
[Results] Reed cutting significantly decreased scale insect density (P<0.001); the total parasitism rate of the five parasitoids
significantly increased from July to September. The total parasitism rate was not significantly different between C and UC
plots in July (P>0.05), but was significantly higher in C than in UC plots in September (P<0.001). The total parasitism rate of
the five parasitoids was not significantly related to scale insect density. Responses of the five parasitoids to reed cutting were
different and varied with sampling season. In July, the parasitism rate of Aprotocetus sp. was higher than that of all other
parasitoids, and was significantly higher in C than in UC plots (P<0.05) when the parasitism rates of other parasitoids were
low. In September, the parasitism rate of Aprotocetus sp. decreased, while the parasitism rates of other parasitoids increased.
Except for the Encyrtidae sp., the parasitism rates of other parasitoids were significantly different between UC and C plots
(P<0.001). Reed cutting significantly increased the multiparasitism rate of Boucekiella depressa and Astymachus japonicus
(P<0.001), and decreased the multiparasitism rate of B. depressa and Aprotocetus sp. (P<0.001). Except for Aprotocetus sp.
(P<0.05), reed cutting had no significant effects on the female ratios of other parasitoids. [Conclusion] Responses of five
parasitoids to reed cutting not only depend on scale insect density but also to their own biological characteristics such dispersal
and competitive ability. Therefore, reed cutting can affect interactions between parasitoids and N. biwakoensis through many
different mechanisms.

Key words Phragmites australis cutting, Nipponaclerda biwakoensis, parasitoids, parasitism rate, multiparasitism

Nipponaclerda biwakoensis Chalcidoidea
Kuwana Encyrtidae  Astymachus

japonicus Howard Boucekiella depressa Hoffer

Phragmites australis (Cav.) Platencyrtus aclerus Xu Encyrtidae sp.
Trin. ex Steudel 1989 Eulophidae  Aprostocetus sp.
2001 40%

36 Kaneko 1995

1989 1995 Kaneko 1995

2001

Takano 1981 Lepidoptera Kaneko
1995 2007 Xiongetal. 2010 1995 2004 2005a 2005b 5
1987 Kaneko 1995

Hansson
Hymenoptera and Graneli 1984 Decleer 1990 Graveland 1999

5 2007 Valkama et al. 2008



. 9.

Chinese Journal of Applied Entomology

51

2011 Escutia-Lara et al. 2012 2013
1993 1995
5
5
1 HR575EZE
L1 HREXH#ER
31°0620"~31°14'00"N 121°53'06"~
122°04'33"E
46.3 km 25.9 km
1143 mm
2011
JH
Scirpus mariqueter Tang et Wang & Scirpus
triqueter Linnaeus Spartina
alterniflora Loisel
941 hm? 2012
1.2 WRF*
2
ucC
C 4
5 100 m
4 2 mx2m 10 m

16

20

2011 7 9
1 2 Kaneko
2005b 2 mx2m
50 cmx50 cm
80
0.5 mL
75% EP
0.1 mL
1.3 B

Mann-Whitney U test

Spearman rank correlation

Pearson chi-square test

Cs:2j/(a+b) Cs‘
J
Excel 2007
Windows
2 HR59H

7 9
982
30 9 419

199 9 563

a b
Microsoft Office
SPSS 16.0 for

229
449 7
762 7



21 FAEFWEMNHAREENTEESTERMY

A
7 9
P<0.001 7
9 P<0.05
9
7 P>0.05
9 7 P<0.001
7
P>0.05 9
P<0.001
1
7
Spearman rank correlation P=0.05
P>0.05

22 AFWENARFERFERNEMW

7
B. depressa
Encyrtidae sp.

Aprotocetus sp.

x’=6.646 P=0.01 90% A. japonicus
P. aclerus
P>0.05 9
4

A. japonicus ¥*=22.036
P. aclerus ¢*=32.226 P<0.001
B.

Aprotocetus sp.

P<0.001

depressa ¥*=17.924 P<0.001
£=48.281  P<0.001

Aprotocetus sp.

7 Aprotocetus
sp.
Encyrtidae sp.
x*=0.479 P>0.05 1
9
7
2 P. aclerus
Encyrtidae sp.
Aprotocetus sp.
Aprotocetus sp. 7

R1 AERUIRMBHRMEEERFERDFERLR

Table 1 Comparison of the scale insect density and the total parasitism rate of parasitoids between UC and C plots

%

Scale insect density individuals/shoot Total parasitism rate of parasitoids %
Plot Sample number
7 July September 7 July 9 September
uc 16 30.05+24.112 47.68+33.02 ® 10.52+5.86 @ 27.04+7.06 °
C 20 2.15£2.94 ***a 15.62+£11.28 *** b 9.72+£12.75 @ 44,93£12.95 *#* b
+ HEk 0.001
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7 9 0.05
The data in the table are mean = SD. *** indicates that the difference between UC and C plots is significant at 0.001
level Different small letters behind data indicate the difference between July and September is significant at 0.05 level.
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Fig. 1 Comparison of parasitism rates of five parasitoids between C and UC plots

oK ok 0.01 0.001

** and *** indicate that the difference of parasitism rates by parasitoids between C and UC plots is significant
at 0.01 and 0.001 level, respectively

R2 SHEERFERSHHEEXRANBXSH P. aclerus 0.680 <0.001
Table 2 Correlation analysis of relationship between
parasitism rates of five parasitoids and the scale Aprotocetus sp. —0.432 0.009
insect density Encyrtidae sp. 0.522 0.001
9
. P
Species Correlation coefficient
A. japonicus 0.200 0.243 A. japonicus  B. depressa

B. depressa —-0.161 0.348
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Table 3 Comparison of multiparasitism rates of five parasitoids between UC and C plots

Multiparasitism rate %

Species A. japonicus B. depressa P. aclerus Aprotocetus sp. Encyrtidae sp.
A. japonicus - 21.56 /50.46 *** 0/0 0.78/0 0/1.42
B. depressa - - 2.52/0.57 30.11/11.31 *** 2.61/2.76
P. aclerus - - - 1.23/2.42 28.35/17.45
Aprotocetus sp. - - - - 1.66/1.94

Encyrtidae sp. - - - - -

/ i 0.001

Data given are UC / C. *** indicates that the difference of multiparasitism rates by parasitoids between C and UC plots is
significant at 0.001 level
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Table 4 Comparison of female ratio of five parasitoids between UC and C plots

ucC C
Species n Mean + SD n Mean + SD
A. japonicus 106 0.77 £ 0.26 35 0.78 £0.21
B. depressa 110 0.66 +0.28 129 0.69 +£0.29
P. aclerus 241 0.68 +0.23 106 0.64+0.30

Aprotocetus sp. 172 0.72 +£0.25 215 0.66 +0.27 *
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Encyrtidae sp. 34 0.52 +0.40 21 0.43+0.42

* 0.05

* indicates that the difference of female ratio of five parasitoids between UC and C plots is significant at 0.05 level
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