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Effects of imidacloprid on arthropod community structure and its dynamics in alfalfa field.
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Abstract With species richness S individual number N Shannon’ s index H’ and even-
ness FE as the indices of biodiversity this paper studied the arthropod community structure and its
seasonal dynamics in alfalfa field under effects of imidacloprid. The results showed that imidacloprid
more affected the species number of natural enemies rather than that of insect pests resulting in a
significant increase of the dominance concentration of both total arthropod community and pest sub-
community but spraying the insecticide by the end of May had little effects on the dominance con-
centration of pollination bee sub-community. The numbers of dominant pests such as aphid and
thrip reduced significantly at the initial stage of spraying imidacloprid increased rapidly after 7
days and exceeded the control after 40 days. As for the natural enemy sub-community its species
number decreased greatly and its species diversity and evenness were lower at the initial stage of
spraying imidacloprid its species number increased gradually after 7 days and approached to the
level of the control thereafter while its individual number was lower than the control all the time.

Key words arthropod community diversity alfalfa insecticide.

110-11 20
1 14 1819
2-359
8 15 17
4
* 30300045
03204 .
® % . E-mail liuchzh@ gsau. edu. cn
2006-09-01 2007-07-11



18

2380
60, —e— X8 Control
—=—Jitiz§ Treatment
2 50
40}
2.1
6 3 30
1 5% EC3000 20
2 40 m 29
2 3 g 30t
667 m? 3m 2002 5 30 i A\
ﬁ 20}
2.2 B
2002 5 8 10 d w0
1 5 ’
33 cm 10 180° Imxlm
10+
2.3 S
05.27 06.06 06.16 06.27 07.09 07.17 07.28 08.09 08.20
H ¥ Date
S 1 a b
Shannon-Wiener H = Fig. 1 Effect of imidacloprid on species richness of arthropod
. communities a  pest insects b and natural enemies ¢ .
- X plogp; p; i
¢ -3y g -y, 14d 12 7
- ; 41.67% 10
log, S . Excel DPS 12 20. 00% .
53.67% .
3
74d
3.1 23
54 23 26 13.04% .
2 11 11 3.2
10 9 9 6 2
4 7 d
31 14 2 050.0 662.3
6 3 67.69% 2293.3
1 2 963.7 29.23%
7d 96.92% .
37 33 10. 81%
38 45 40 d
15.56% P>0.05 40d
26.37%.
40 d
7 d

1938.0 615.3 68.25%



2381

10
8000, —— ST Control
—8— JiZ§ Treatment
6000 [
4000 |
2000
0

=]

(=3

(=3

(=3
1

(=)
(=4
=3
(=]
T

[]

=3

=3

(=3
T

AMAEE Number of individual
S
S
3

o

500

400

300 -

200 -

100

05.27 06.06 06.16 0627 07.09 07.17 07.28 08.09 08.20
H #] Date

2 a b
c N
Fig.2 Effect of imidacloprid on individual number of insect

communities a  pest insects b and natural enemies ¢ .

2171.7 2 804.0
29.12%
97.37%.
40 d
P >0.05
40 d
. 7d
108.7 42.7 60. 72%
118.7 155
30. 58%
91.30%.
8
P <0.05
3.3
1
P <0.05
P >0.05

1
Tab.1 Impact of imidacloprid on dominant concentration
of different trophic levels 05.27-08. 20
Treatment
Community type Control
Dominant  Percentage
concentration  of change
Arthropod communities 0. 1874 0.2389 " +27.48
Pests 0.2258 0.2685 " +18.91
Natural enemies 0. 1980 0.2094 +5.76
Pollination bees 0.2804 0.2765 -1.71
Neutrals 0. 7480 0. 6873 -8.11
* P <0.05.
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