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Characteristics of shrub insect community and its response to environmental
factors and plant community characteristics in the Irtysh River Basin

Zhao Yuan’e' Lei Ziyi' Wan Yuxin' Zhou Chenglong' Yi Guangping’ Ji Rong"

(1. International Center for the Collaborative Management of Cross-Border Pests in Central Asia, Key Laboratory of
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Abstract: To explore the distribution of shrub insect communities on a large spatial scale, the character-
istics of these insect communities were investigated in 44 plots across seven counties (cities) in the Al-
tay region of the Irtysh River Basin from June to September 2023. This study aimed to determine their
occurrence status and analyze the relationship between shrub insect species richness and plant commu-
nity characteristics as well as environmental factors using regression analysis and canonical correspon-
dence analysis (CCA). The results showed a total of 1 245 insects collected across the 44 plots, identi-

fied as 117 species from 44 families and nine orders. Lepidoptera and Coleoptera were the dominant
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groups, with 440 and 289 individuals, respectively. Neuroptera and Hemiptera were the secondary domi-
nant groups, with 214 and 157 individuals, respectively. The remaining orders were subordinate groups.
The species richness of shrub insects in the Ehe River Basin showed a significant trinomial fitting rela-
tionship with altitude and temperature. There was a significant binomial fitting relationship with relative
abundance, and a significant linear relationship with the Pielou evenness index. In addition, there were
significant binomial relationships with both the Simpson diversity index and the Margalef richness in-
dex. The CCA analysis results indicated that temperature, longitude, and altitude were the main environ-
mental factors influencing the distribution of shrub insects. The diversity and uniformity of shrub plants
were the key plant community characteristics affecting this distribution. It is suggested that there is an
obvious driving force behind the distribution of shrub insects on a large spatial scale. It recommends
that attention be given to the rectification of vegetation structure and the monitoring and prevention of
harmful shrub insects in the context of global environmental changes.

Key words: shrub; insect; environment factor; plant community characteristic; species diversity; ca-
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F30kA273%(F 1), EREZT iR GE
B 2L RN R T B A H AR R

Z EHEWNEFHABAMEREANEAR kL
(K1),

M2, FeAi K BB H R bR H B B duR
F1 FURFFHREME R BX 7B () REMERERRFE, HER G

Table 1 Species, abundance, and proportion of shrub insects collected from seven counties (cities) in the Altay region

of the Irtysh River Basin
H FHE di bt FhEL ik AMAREL di
Order No. of families Proportion/% No. of species Proportion/% No. of individuals Proportion/%
5% H Coleoptera 11 25.00 37 31.62 289 23.21
3 H Lepidoptera 10 22.73 41 35.04 440 35.34
¥ H Hymenoptera 3 6.82 3 2.56 39 3.13
W H Diptera 2 4.55 1.71 33 2.65
#53# [ Dermaptera 2 4.55 1.71 12 0.96
23 H Hemiptera 4 9.09 15 12.82 157 12.61
B3 H Orthoptera 9 20.45 13 11.11 55 4.42
Jlk## H Neuroptera 2 4.55 3 2.56 214 17.19
Uit H Odonata 1 2.27 1 0.85 6 0.48
411 Total 44 100.00 117 100.00 1245 100.00
350 Il /%% H Odonata
I #k# H Neuroptera
B =33 H Orthoptera
I 33 H Hemiptera
300 B #3# H Dermaptera
[ %3# H Diptera
[ J&3# H Hymenoptera
[ 883 H Lepidoptera
250 [ ¥ E Coleoptera

200

H #& No. of order
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s W Sk 5 7R S5 3 ] AT SR A B O B A R, K
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PR ARER
Altay Burzin
City County

BERE HABE  EEE BHE  HWE

Habahe Jeminay Fuhai Fuyun Qinghe

County County County County County
£ () County (City)

E1 F/RFENTRES Mg RMX 7 A8 (1) #ERE R BHEHE

Fig. 1 Number of shrub insects in seven counties (cities) of the Altay region in the Irtysh River Basin
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35 B4 9 M 31.82%. 29.55% . 29.55% . 27.27% .
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¥ Cantharis oculata

WNELYS Chrysopa formosa
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MBI, Stilprotia salicis
SEIH Harmonia axyridis

rin] U HEA B HORE I O DL AP (151 2) o

0 10

20 30 40 50 60
RAFEEL Index of occurrence

P 117 Fh B H R A= 48 50, W BUK HE 38 509.00% B9 ¥ AP A T4EIEl . The occurrence index of 117 insect species is calcu-

lated, and species with an occurrence index of 29.00% are selected for mapping.
2 FURFFHTA RS $ 2 it X EAR B R R 54

Fig. 2 Occurrence index of shrub insects in the Altay region of the Irtysh River Basin

2.3 ERE R ET X500 E T B i R
231 AEFBEE T8RS

AR 55 I g Sl BT A 2 X R R A
S5 R B R A S LA R (Re=

YyFhEE F Species richness

30

N
w

—_ [\
w (==}

—_
(=}

wn

A y=7.085x’-2.244x>+0.211x-50.632
R*=0.261 P=0.007

0.261, P=0.007; R?=0.192, P=0.003 ) , HJJ i 7 3% F11 3L
FE RN B AR R S LI TR
(E13-A~B) ; 215 45 B B /K A X A PR 1A 5
55 R ARl = R ) T 2 A DG

3003 3=0.174x+9.323x-162.641x+925.598
R=0.192 P=0.003
[ ]

25

400 600 800 1000 1200
##3R Elevation/m

1 4IOO 17 18 19 20 21 22 23
¥ Temperature/C

B3 SURFATAREM E SR X AR R M EEESER(A)FNRE (B)WEIAME 2k

Fig. 3 Regression fitting curves of shrub insect species richness and Elevation (A) and tempetaure (B)

in the Altay region of the Irtysh River Basin
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Fig. 4 Regression fitting curves of shrub insect species richness and plant community characteristics in

the Altay region of the Irtysh River Basin
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ATAH L FE YRV RETESE A 1 B A 8o 1,
WH FEWE AR E R R ) AT
Simpson 2 AEP F8 B A X 3k, Jk# B A EE H
A B H #1534 T Simpson Z2REVEF8 KUY X 3k
figh 30 H RN AR H AR B Uk [0 4341 T Pielou 5] BE
FRBUNY XS (K 5-B) . Wi5iE H AR B AT 25 HE 7
flrers  FRUINEE B B A SZ A YR T R AR

R2 BB N HHFER

Table 2 Two-dimensional sorting results of canonical correspondence analysis

WH A FHE Hil ok T TR PR B6 25 SR
It;:m Ei vaalue Correlation Cumulative contribution Permutation test result
& rate/% on all axes
M5 T 1 Axis 1 39.73 75.70 39.73 P=0.032
Environmental factor 415 A 2 12.28 60.21 52.01
1 3 Axis 3 7.23 53.26 59.24
4 Axis 4 3.37 37.10 62.61
TR TS AL A1 Axis 1 31.50 70.37 31.50 P=0.014
Characteristics of plant 445 Axjs 2 26.12 85.40 57.62
community )
il 3 Axis 3 12.54 63.84 70.16
4 Axis 4 3.90 43.13 74.06
0.87A 1.09B
08 Pielou 8% ?i‘i%l?ta
7 Bk g | Pielou’s diversity index
o4 Neuri)ptera 8 06 - e I\ieuropten
] _‘EE aQ 77 [Relative C
s emperature R N o abundance-Overage
£ Wind speed #3H < 04
~ 3 Hi Hymenoptera Hemiptera o Shannon H#E
< 8% H Lepidoptera 45 ¥ Latitude Az rthoptera
~ 0.0 A % 0.2 71Shannon’s A
2 Rk o diversity index B E 333 H Hemiptera
% Precipitation #4538 B “ - G &2 0.0 Margalef il Coleoptera A
% Coleoptera Orthoptera Longitude : %\l:[gg%(alefs richness #3# H Dermaptera
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Fig. 5 Two-dimensional ordination diagram of canonical correspondence analysis of shrub insect distribution with

environmental factors (A) and plant community characteristics (B)
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W BTN ERFIERER F 25

SRS, RS W R R 2R —A4
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R FNOP AL ZR A, 52 e i B, DT SR
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FEPERE AR T = T T B, S TS AL . At
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(2021) A Ry 22 B 2 52 W ol A 25 00 32 1 B Alternan-
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Z—, SRR R,
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Simpson Z FEPEFEHOG KA, 2 B 3 H SR
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