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Fig.1 Location of the researched park
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Fig.2 Flight interceptor for insect
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0.001) (£ 1),

2.2 TIEhBEEAN

U SR AR W S ¥ 17 659 3k, S JE 16 H 179
Blo EZE b, R} Aphididae MIEHERE, 5 B L
() 52.12% ; % &} Thripidae . A& &R} Psyllidae . B &
H#} Cryptophagidae . iU £} Tetranychidae . 5 1% F
Miridae . & £} Chironomidea , il F} Formicidae . #3 #&
F} Coniopterygidae . #1 ¥ F} Braconidae , g # 4t #}
Staphylinidae 2 & WA}, 430 o & £ 1Y 5.93% .
4.59% ., 3.48% . 3.41%. 3.02% . 2.64% . 1.87%.
1.42%0.1.29% F1 1.14 % ; HARZRBEN A 26RE, A
ZJE119.09% .

Hor, fr g RE R B 967 3k, )@ 5 H 9, Sl
M9 Diaeretiella rapae ] KW Semidalis aleyrodi-
Sormis 2 B R ECE LR o3 B2 R
27.73% .23.92% s f/INEYE Orius minutus A5 WFWF 7N
¥ Aphelinus gossypii I N8 8% Adialytus salica-
phis A = X WF H8E Trioxys populi EMF B /N Aph-
elinus fulvus 5 A3 Harmonia axyridis . H %3 HE
¥ Chrysoperla carnea AR = X WF H ¥ Trioxys rob-
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Table 1 Significance of difference in micro-environmen-

tal characteristics among sample plots

FEHUFRSE N T

Micro-environmen- | 1% Sopﬁom %W K()?/feltle’ HHEN .Ffz'nusl
tal factors Japonica ria paniculata  tabuliformis

R 0.010° <0.001"" 0.010"

AR S 0.080 0.050 0.190
Tree layer - 0.090 0.050 0.200
J 0.070 0.030" 0.180

R 0.140 0.070 0.200

WA S 0.180 0.370 0.360
Shrub layer g 0.200 0.370 0.360
J 0.180 0.370 0.360

R 0.010™ <0.001° 0.100

A B S 0.010" <0.001° 0.120
Herblayer 0.010" <0.001™ 0.130
J 0.010™ <0.001° 0.090

A <0.001" <0.001° <0.001"

Zﬁ)ﬁfi‘iz R <0.001"" <0.001°" <0.001""
plant H’  <<0.001™ <0.001° <0.001"

J <0.001 <0.001° <0.001"

¥ Note: R : 3= i Richness index; S: 2 % £ 4§ 4 Simpon diversity

indexs H* : % 4¢ -4 44 56 4 Shannon-Wieners J: 151 FE 8 4 Piclou
evenness index; A : [fi 1 Area; *#%; B B i 3% P<<0.001( X2 ) High-
ly significant, P<<0.001 (two-tailed) ; ** : % 3 ,0.001<<P<<0.01 (X
F&) Extremely significant, 0.001<<P<C0.01 (two-tailed ) , * i} 2 P<C
0.05( X&) Significant P<<0.05 (two-tailed). T #[d] The same as
below.
iniae . KK AT B B Wi Eupeodes corollae . 7= #2 15 5
Sympherobius piceaticus h £ WF K EE HLUH WA, 4
B odi B2 JE R 6.08% . 5.46% . 5.05% . 4.85%
3.30%6.2.89%.2.27% .1.44% .1.24)4 .1.03%.,

WAL, 5 B YAE - FE 2 A4 A A
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BhARE 35 R T A 2SR (P 3)
23 TEIMEEEHRBEHRZHME

WA Y 22 A e N 2 RS R UK
T P 72 el [ A AR e 1 B Bl ) 22 A 4 0 (P=0.009)
K 5] B 4 0 2 AR T A R 3 (P=0.015) (]
4C) , HARFEM T 2 AR TR ORI ) R 4L
(34100 3 22 5 o B IR R AR R i) 22 S R A B S 22
R A R W B AR b 45 el ) 2 i R R
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GH: B M Sophora japonica; 1LS: 28 W Koelreuteria paniculatas
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B3 3HMEMTRMBFEEMS ERFHE
Fig.3 The temporal dynamics of family richness and
abundance of arthropods communities in 3 plots

FEAAAE B E 25 (P=0.037) (B 5A) , B 752\ bl [
A b £ R RS o B 3 TR R b (P=
0.009) (& 5D) , Hgx ke b £ i L2 | ZREPEFR SOm
B R R T B E 2 5
2.4 REINEREFX TR EE AR

ISR 5745 B s W R 3 0 RE St o B 4 2R
IR AR R A -GN A R RS
i s P A 2 B (P<<0.001) AT B (P<C0.001) | & i
KRR B (P<<0.001) Al £ FE (P<<0.001) & 1 2%
TEAH G, 5795 B8l W 7 Ak - 4k 9 45 % (P<<0.001) Fil
P REFR B (P<C0.001 ) & & 2 0 AH 56 5 i 25 4k 5
B W R B (P=0.036) F1 £ JiF (P=0.002) &
ARG, 5 B s W ¥ 5 BE AR $(P=0.003) 2
2 UM OC s it 24 ) A L 5 W s B 2 (P=
0.002) 5t 1 & IE A OC , 5799 B8l W) 4k - 4 40 48 2
(P=0.036) 1 ¥ 5] i 45 %4 (P=0.003) & & % 11 A
K(F2).
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Shannon Wiener index

Fig.
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Shannon Wiener index
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5 Multiple comparisons among the diversity of aphidophagus natural enemy insects
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Fig.4 Multiple comparisons among the diversity of arthropod
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Table 2 The correlation analysis between environmental factors and parameters of arthropod community

g PN
i) A ﬁ?ha f::latural
Arthropods phicop g )
B R 55 T enemy insects
Micro-environmental factors Fp Foq AR
Familx ZE Shlnnonf‘ FIIRE A EE ZE
. ¥ Abundance D Pielou index Richness Abundance
richness Wiener index
R —0.095 —0.027 —0.100 —0.041 0.037 0.063
AR H’ —0.087 —0.008 —0.110 —0.053 0.035 0.050
Tree layer
J —0.086 —0.015 —0.118 —0.063 0.026 0.033
R 0.012 —0.012 —0.021 —0.017 0.044 0.040
AR H’ 0.078 0.016 0.073 0.038 0.014 0.007
Shrub layer
J 0.082 0.02 0.068 0.027 0.015 0.006
R 0.061 —0.023 0.049 0.033 —0.063  —0.092
AR H’ 0.058 —0.025 0.043 0.032 —0.082  —0.111
Herb layer
J 0.054 —0.012 0.034 0.021 —0.103  —0.139"
A 0.275" 0.412™ 0.191™ 0.371" 0.415™ 0.393"
R R 0.156" 0.369" —0.251" —0.397" 0.449" 0.438"
Flowering plant H’ 0.119° 0.359" —0.312" —0435" 0459  0451"
J 0.167" 0.347" —0.271" —0.401" 0.401" 0.418"
Jifi 2557 5 b Dose ratio among pesticides 0.150" 0.214™ -0.063 —0.163" —0.015 0.012
245K Frequency in applicating pesticide 0.066 0.187" —0.127 —0.178"  —0.014 0.003
JKAAR-Fdi i A9 Area ratio between land and water —0.001 —0.071 0.103 0.025 —0.088  —0.027
T b - 7K B Distance between sample land and water body 0.015 0.064 —0.061 —0.074 0.099 0.023

6 XS IR B Wi I S ROE R I TR R R LR (K 3) .
IrOr M AR R 24 M B R AR 0 0 3.137 AT R 51 BB W) 2 R P 1) RDA HiE 7 18]
H1.759, 75 22 BRI 02 52.28 0 F129.3204 , RFR 4R Won , RS kBB R R RN L E  FES
T REMRER N 816020 (K 3) . O HIFL R, JEWMY AR T R - EON Y 2 s 5L
SR T ORI 3L T b2 ) ik L AEWIREYI TR A0 H 35 R AR OC, 1 RS W Ak - AR N 5 K 1 &)
R3 HWTEIMEESHESNEETHENSE

Table 3 The values of principal components in different influential factors affecting the arthropod community

ERisr 1 E sy 2 LA REC hen-
5iH Ttem o ERI> o ERI> % nﬁﬁﬁziﬁl omprehen /Y Rank
Principal component 1 Principal component 2 sive values
PDR —0.2279 0.667 5 0.093 8 5.79
FP-A 0.358 1 0.304 7 0.3389 20.92
FPA —0.2311 0.633 1 0.0795 4.91
FP-PI 0.443 8 0.206 9 0.358 6 22.14
FP-SW 0.544 3 0.118 1 0.3912 24.15
FP-R 0.522 7 0.063 7 0.3577 22.09

11 Note: FP-R: /£ 14 F J& Flowering plant richness ; FP-SW : fE {11 ¥) 7 R -4 4145 %X Flowering plant Shannon-Wiener diversity ; FP-
PIL: AL WIFE P34 5) 5 48 58 Flowering plant Pielou evenness index ; FP-A : fE 148 4 1fii #{ Flowering plant area; FPA : i 454l {X Frequency in ap-
plicating pesticide ; PDR : Jifi 253 & Lt Dose ratio among pesticides.
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JESRECG AL WD) AR R R A S B R A
Py 3B OO, B Eh W 2 1 N A - Ak A s
B, VR B BF R R TR 22 5 A A JEE i 2 A
JtE 245 7 ARG (K 6)

1.0
S FA-SW
G [ rap e
o
51
=
1.0 A )
10 RDA1(39.62%) 1.0

FA-SW : 45 J5 5 W) Z #f P 48 54 Arthropod Shannon-Wiener diver-
sity ; FA-PI: 5 1 8h )34 5] £ 45 54 Arthropod Pielou evenness index ;
NE-A: & K& R H £ % Aphidophagus natural enemy insect abun-
dance ; NE-R: &% Kt L 3= Aphidophagus natural enemy insect
richness ; FP-R: /£ W48 4 = & Flowering plant richness; FP-SW : {£
WA ¥ T 4% -4k 94 38 %X Flowering plant Shannon-Wiener diversity ;
FP-PL: £ HAHE W34 ) JE 45 %4 Flowering plant Pielou evenness index;
FP-A: £ 8144 1 FX Flowering plant area; FPA « Jifi 25 55 /X Frequen-
cy in applicating pesticide ; PDR i 25 5| & L Dose ratio among pesti-
cides.

E6 WIMNEETFSTEINMSEERN
RS (RDAHEF
Fig.6 Redundancy analysis (RDA) biplot of
micro-environment factors and diversity of arthropods
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RS 5 T A S U4 T A TV S308E 571 T T
K G 8F Aphis glycines B N BLHEH 32, AT 75 5 H:
FREER R K& ARBFsE SR Bon , Jb st b 4t b
r S it b ok BT TR 2R R R R | e R

IR 3Pk R s, — i, 9 B s A -
SN B A 247l AT VR 3 v it 24 790 L R
M REA, 3 5 m A gT 45 R — 380 55— Jr i , 19 B ol
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Relationship between diversity of arthropods and microenvironmental
factors in urban green spaces of Beijing

WANG Qi', REN Binbin*, WANG Yuebin*, SHAO Jinli*, LI Wei*, WANG Jianhong”, WEN Junbao'

1.National Key Laboratory of Efficient Production of Forest Resources ,
Beijing Forestry University, Beijing 100083, China;
2.Beijing Key Laboratory of Ecological Function Evaluation and Regulation
Technology for Landscape and Green Space , Beijing Academy of Landscape and Greening
Sciences , Beijing 100102, China

Abstract The interceptor collection method was used to collect arthropod communities from six
small and medium-sized parks within the third ring road of Beijing to study the relationship between the di-
versity of arthropods and microenvironmental factors in urban green spaces and promote the stability of eco~
systems in urban green spaces. Pearson correlation analysis, regression analysis, and principal component
analysis (PCA ) were used to analyze the relationship between the diversity of arthropods and their natural
enemies and the microenvironmental factors in urban green spaces. The results showed that Aphididae was
the dominant family in arthropods, accounting for 52.12% of the total abundance. Diaeretiella rapae and
Semidalis aleyrodiformes were the dominant species of aphidophagus predator insects, accounting for
27.73% and 23.92% of the total abundance , respectively. There were significant differences in the richness,
abundance , and Shannon-Wiener index of predator insects among different plots. The areas, richness and
Shannon Wiener index of flowering plants were significantly positively correlated with the abundance of ar-
thropods ( P<<0.001) , the richness (P<C0.001) and the abundance (P<<0.001) of aphidophagus predator in-
sects, and significantly negatively correlated with the Shannon Wiener index of arthropod communities
(P<<0.001).The frequency and dosage ratio of pesticide application were significantly positively correlated
with the abundance of arthropods (P<Z0.001).The results of principal component analysis showed that the
main microenvironmental factors affecting the diversity of arthropods in urban green spaces included the dos-
age ratio of pesticide, the area of flowering plant, the frequency of pesticide application, the evenness of
flowering plants, the Shannon Wiener diversity of flowering plants, and the abundance of flowering plants.
The results of RDA analysis showed that the area, evenness, Shannon Wiener diversity and abundance of
flowering plants were significantly positively correlated with the abundance of arthropods and aphidophagus
predator insects, and significantly negatively correlated with the diversity of arthropods.The results of com-
prehensive ranking showed that the top three factors with the greatest influence were the dosage ratio of pes-
ticide , the area of flowering plant and the frequency of pesticide application. The microenvironmental factors
and their impacts on the diversity of arthropods in urban green spaces were preliminarily clarified.It will pro-
vide references for promoting the protection of biodiversity in urban green spaces.

Keywords urban green spaces; arthropods; predator insects; biodiversity ; microenvironment
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