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the Z-shaped sweeping net sampling method was used to investigate the insect species and quantity, veg-
etation species and vegetation coverage of four natural grassland types, including temperate desert
steppe, temperate steppe desert, temperate typical steppe and temperate desert in Bayannur City. The di-
versity and similarity of insect communities in these grassland types were analyzed, along with the cor-
relation between insect community diversity and vegetation factors (vegetation species and vegetation
coverage). The results showed that a total of 2 675 insects were collected from the four natural grass-
lands in Bayannur City, belonging to eight orders, 35 families, 54 genera and 69 species. Among them,
Orthoptera species were the most abundant and constituted the dominant species. The Shannon-Wiener
diversity index and Margalef richness index of insect community in temperate desert steppe were sig-
nificantly higher than those in the other three grassland types. The Jaccard similarity coefficients of in-
sect species in the four grassland types were less than 0.50, indicating that there were significant differ-
ences in insect species among the grassland types. The vegetation species were positively correlated
with the Shannon-Wiener diversity index and Margalef richness index of the insect community, with
vegetation species contributing greatly to diversity in the four grassland types. This indicates that the
richer the vegetation in the natural grasslands of Bayannur City, the higher the insect diversity index.

Key words: natural grassland; insect community; vegetation species; vegetation coverage; diversity

AR R Bl MR K A A R GG, 24 o o A T
TR 25% , 1 38 1] A o b B T AR 24 o ] 4 s T AR A
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T S Y A S ) LR XS > — , e N PR SE Y
T 2 B AR I B F14) 12 2 A VD8, AR T Ry R B
ME R —2" AT, Rl 2 2 A YR M
e Ji Y R A S T YR A L TR TRl
(ZEPEAE,1990) o I SLAE | B A ) Z AR PE IR AR RE
1%, B K R RS, FEOR R, EA SR
G ZEA TR IR, b LSRRy i o P
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RFAERRGERE S, 2 R RFE EEN
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W AR SRR A o SE R L
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Ge R Y RETE TS AR AL, n] S AP RME & R R A
BARGRMS R (FFL5E,2023) . RAHEZ
FE M 43 B {8 F Margalef =F & J& 5 %X . Shannon-

Wiener ZHEMEHE B0 Pielou #)5) EEFR B (i 5 FR4E,
2002) . A5 AE 5 (2023 ) X 55 RS i B s 780 o Je L
HAT ZREME T, & B AT R T 8 EE L R T
BEV% 1Y) Margalef 3 & & 45 Z0 A1 Shannon-Wiener %
FEPEFR B B . BT, T NS AR IX (FRIFRIN
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fiiA
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B ARG AR R Z TR R L
PR T IR PR e R S TP R SR A S | T R
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B2 FRAEEIS AR
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1.1 w8

TR DD « U8 EZ 9 R T 13K ] P 5 P R
552l R, MO 65 km?, 12 XIS A6 8 TR K
it P 0 A AR SF YR 3.7~7.6 °C, AT B 1%
7K & R 100~300 mm, 55 A £ 388.34 7 hm?, Hi
RIRE A FH 359.44 T7 hm',

SRS AR, L SR B 30 em, TR 2N
80 cm, ML E A% 1 mm.
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1.2 Ak
1.2.1 4 ERERG L R LR FAE
F20224F 6 H 322023 4= 8 H Xt ik i
F AR T R T R LR R T R M S
V5 4 Pl S R SR A TR A . AR R S X
BEHLE B 104~ K 50 m Y 7 TE AL M, R b (] B
Z/010 km, HEE 40 PFEHD, AR HBBENLIER S 4>
KR 10 m B IERETT R Z IR 4 WA TR A i
D5 R IR ZE A SN 180°0 1 & M, AN H
100 52 M, 2R A 1 B e e A& 12 ORI 500 mL
B, R S min 5 BUR , OAGRE TP RAE
(FEANNAF,2021) . SHCN SN A A X b ]
(NS A X R T AR, 2018) (B R
YN T B M2 5T, 2015 ) Ao i R o gt ]
Y)Y TR,2019) SR RAEFNY R BARAR S TR IS %
FE AL HEAN ) B S A e bt R | e S LA R
B TRV EE R AL, DL B s B= A A
B/ AR AR B BT} 100% . AR AR L34
T8 HCHI W7 B R R S S R > 10%
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5 0.1%< A HBEHE B<19% IF, A6 A Fh s L H TS
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AR B , T8 B0 R SR I X S
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1.3 #ESHh
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45Kk SRJm 2 B2 Jm 4 5, o H R 303k, SR s 2 B
2Jm 2, S H R 25 3k, S m 28 2 )/ 3 b, 0
HE S5k, 58 2R 2 )& 20, i H R 4110 3k,
SREIRMR 1R (R D . B E R A =20 KR
W8 Compsorhipis davidiana . N 5 il & Mongolodectes
alashanicus . T° 5 WA Sphingonotus ningsianus V.
I/ NFEWE Oedaleus asiaticus FIZT M 45 IS Angarac-
ris rhodopa 25 ; 838 H B L 3 24 F MR Loxostege
sticticalis .\ V> % A & Wk Holcocerus artemisiae . % R,
W Paleacrita vernata . 7 ¥y % Potia daplidice F1/INZT.
BRI Vanessa cardui 55 ; 1138 H B B 3 247 VD 2 20t
W Galeruca daurica % %% % K- Eodorcadion virga-
tum  JKBEF LW Tanymecus variegatus . " AHEEE H
Blaps chinensis F1 5+ B3 . Harmonia axyridis A
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Brachynema germarii # 5g [l 5% Carpocoris fuscis-

pinus 55 .

®1 BEERM4MEREMNERMENLE

Table 1 Types and quantities of insects in four grassland types of Bayannur City

Al Family J& Genus il Species MK Individual
H Order Kot it Kt b Kot i He Kot i He
No. Proportion/% No. Proportion/% No. Proportion/% No. Proportion/%
H# [ Orthoptera 8 22.86 15 27.78 21 30.43 1 600 59.81
#5% H Coleoptera 10 28.57 14 25.93 18 26.09 540 20.19
i/ F Lepidoptera 8 22.86 16 29.63 18 26.09 410 15.33
[:## H Hemiptera 2 5.71 2 3.70 4 5.80 45 1.68
Jik## H Neuroptera 2 5.71 2 3.70 2 2.90 30 1.12
JiE3# H Hymenoptera 2 5.71 2 3.70 3 4.35 25 0.93
XU H Diptera 2 5.71 2 3.70 2 2.90 15 0.56
3% H Odonata 1 2.86 1 1.85 1 1.45 10 0.37
A1t Total 35 100.00 54 100.00 69 100.00 2675 100.00

2.2 4FPEMZERIR) B RBTR N

T A T U i DL A A N N A
HoUE | 52k SR A0S Sphingonotus mongolicus .7 B
MR | LS Glyptobothrus albonemus F141. 2% 5
il B2 Eotmethis rufemarginis EE MR Catocala
nupta . 4z R8¢ Papilio machaon F1 W 42T 5 4 H
Calosoma maderae 55 R A7 PP 5 M 7 i Ak 5iE 32 v
R SR 2 M 2 A B e SR Y 13.89% , G
PAp, T RIS LIRS PR E Lepropternis
gracilis £LLx S BME VD 28 %20 H R R AR EE T 4 0h
W ULAP, 25K E Aporia crataegi Rl AR BRI Fabrici-

ana adippe R K LW Vanessa indicaherbst %5 h Fi
A7 T A R R AR B Y R D R R
13.25% , LGN WS Acrida cinerea 5 10.73% , %5~
2 Y (P FoRh B, AR AC AR RS Chorthippus
brunneus , 5% 3% 4% [ Oedipodidae barabensis vk
B4 Chrysolina aeruginosa %5 1y & WA IR PETE
T I B Ay A R e R S AR 8 L3 R
15.38% H1 11.54% , "5 WA A S5 e o] 49036 B e
Zichya alashanica "V EE W ORI 55 R R AR 45 58
R0 1 SRS Mesonemurus mongolicus A Fl
(322).

®2 BEERT4MERERHNERBREN

Table 2 Community structure of insects in four grassland types of Bayannur City

T PERE AT B

T A i

: TR
Temperate desert Temperate steppe- Temperate typical Temperate desert
H Fh steppe desert steppe steppe
Order Species i , " , i . - ,
et T e e U e o I e g PTE e
Propor- Type No Propor- Tvoe No Propor- Type Propor- Type
tion/% P tion/ P ©tion/% P tion/% P
FHE wk 2018 + 12 175 + 8 252 o+ - - -
Hemip-  Brachynema germarii
tera i 1 i - - - - - - 4 126 4+t 2 055 o+
Carpocoris fuscispinus
78K _ _ _ _ _ _ _ _ _
HREm 5158 4+
Tropidothorax sinensis
PaS LLS 12 110 ++ - - - - - - - - -
Halyomorpha halys
BEHH R 58 532 4+ 29 424 o+ - - - - - -
Lepidop- Loxostege sticticalis
tera WM R 29 2.66 ++ - - - - - - - - -

Agrotis segetum
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£F3R2 Continued

TR P P MR B S T P AR i
Temperate desert Temperate steppe- Temperate typical Temperate desert
H il steppe desert steppe steppe

T

Order Species TR RS LT I Wk

%zﬁ Propor- Type No Propor Tvoe No TOpor- e No Propor-
©tion/% P tion/% P ©tion/% P " tion/%

eSSl

Z M Potia daplidice - - - - - - 15 4.73 T+ _ _ _
IRIT AR 25 229 4+ - - - - - - - _ _

Pieris canidia

B B HR I 15 137 ++ - - - - - - _ _
Coenonympha amaryllis

SRR Aglais urticae 12 1.10 ++ 4 0.58 + - _ _ _ _ _
WAk Catocala nupta 6 0.55 + - - - _ _ _ _ _ _

H7 R I - - - - - - 6 189 ++ - - -
Pseudochazara hippolyte

INLTIREE Vanessa cardui 5 0.46 + - - - - - - - - -
HRFE 55 504 4+ - - - - - - - - -

Paleacrita vernata

i H R Ik 16 147  ++ - - - - - - - - -
Smerinthus planusplanus

RELT Ik bl - - - 6 08 + - - _ _ _ _

Vanessa indica

4 X Papilio machaon 4 0.37 + - - - - - - - - -
VR AT -
Holcocerus artemisiae

Al e - - - 4 058 o+ - - - - - -
Fabriciana adippe

PR IR - - - 10 146 ++ - - - _ _
Athymodes nycteis

B M Aporia crataegi - - - 5 073 + - _ _ _ _ _
2o ARG R 24 220 ++ - - - - - - - - _

Calospilos suspecta

THAASPRATL - - - - - - - - - 24 659 4+
Mecistoneura junatovi

Jhki# 5 WS Chrysopa perla 20 1.83 ++ - - - - - - - - -

Neurop- sy iy e - - - - - -7 221 4+ 3 082 o+
tera

Mesonemurus

mongolicus

BESEH DU R - - - - - - 7 221 ++ - - -

Hyme- Sphex aurulentus

noptera gy £ yp e - - - - - - 9 284 4+ - - -
Sphex umbrosus

Tn g 4 037 + - - - _ _ _ _ _ _
Bombus bicoloratus

BHE BB HE - - - - - - - - - 14 385 4+
Coleop-  Diorhabda rybakowi

tera BHIR A 45 412 o+ - - e T
Eodorcadion virgatum

YA A - - - 39 570 ++ - - - - - -
Galeruca daurica

|
N
[\
&
[\
(9
+
+
+

|

|

|
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£F3R2 Continued

Order

TR P P
Temperate desert

il steppe

MR B S
Temperate steppe-
desert steppe

T A i
Temperate typical

steppe

T

Temperate desert

Species I 4
e p
ropor-

No. tion/%

o

B
No.

ikt

Propor-
tion/%

gl
Type

ikt

Propor-
tion/%

ik
No.

5
Type

Biw
No.

=)

Propor-
tion/%

eyl
Type

I H
Odonata

XA H
Diptera
HHH
Orthop-
tera

KA LKA - -

Dorysthenes paradoxus

Ut 32 293
Chrysolina aeruginosa

FAEEEH Blaps chinensis - -
IRBELT S - -
Tanymecus variegatus

R T 31 2.84
Sternoplax szechenyi

HEBEREH 22 2.02

Cicindela lunulata

HRIEH - -

Cicindela chiloleuca

SPERESEH 12 110
Mpylabris calida

Z g - -
Cicindela hybrida

EURZTe 22 2.02
Mylabris mongolica

AL - -
Calosoma chinense

e E AL 6 055
Calosoma maderae

Wt - -
Lethrus potanini

e A PR < 10 092
Pentodon mongolicus

1 X - -
Scarabaeus typhoon

F B 10 082
Platycnemis foliacea

KR i - -
Eristalis tenax

fil i 22 202
Chorthippus brunneus

T g 18 165
Myrmeleotettix palpalis

PNV 18 1.65
Compsorhipis davidiana

MEHH/ N 85 779
Oedaleus asiaticus

S R A 77 7.06
Sphingonotus mongolicus

TR 40 3.67
Sphingonotus ningsianus

o+

o

o+

o

++

-+

++

++

-+

++

++

15

28
11

16

22

23

11

13

95

51

2.19

4.09
1.61

1.02

2.34

3.22

3.36

1.61

1.90

13.89

1.32

7.46

++

++

++

++

++

++

++

++

++

+++

++

++

24 7.57

6 1.89

4 1.26

3 0.95

6 1.89

25 7.89

29 9.15

o

++

++

++

T

++

22
12

11

17

56

42

6.04
3.30

4.67

3.85

1.92

1.92

15.38

11.54

++

++

++

++

++

++

++

++

+++

+++
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£F3R2 Continued

EETOREE R PR I
: eI
Temperate desert Temperate steppe- Temperate typical
Temperate desert
H Fh steppe desert steppe steppe
Order Species . R - et e o e
g U em o PR e g PR gy gn T e
No Propor- No Propor- No Propor- e No ropor- o
T tion/% T tion/% " tion/% P " tion/% P
BOH A 23 211 A+ - - - 25 789 4+ - - -
Oedipodidae barabensis
bR e - - - 29 424  ++ 6 189 4+ - - -
Sphingonotus
venchihensis
A - - - 32 468 ++ 11 347 o+ - - -
Leptopternis gracilis
J 28 257 4+ 27 395 o+ - - - - - -
Calliptamus abbreviatus
BAE A 16 147 ++ - - - - - - - - -
Bryodemella holdereri
ELYjiy sl 17 156  ++ - - - - - - - - -
Calliptamus barbarus
ARCEI TS 32293 4+ 39 570 4+ - - 24 659 ++
Angaracris rhodopa
SBE 62 568 ++ 28 409 ++ 22 694 ++ - - -
Glyptobothrus albonemus
AR £ I 49 449  +H+ - - - 34 1073 A+ - - -
Acrida cinerea
LLIZ I - - - 34 497 4+ 19 599  ++ 15 412 ++
Pseudotmethis
rubimarginis
LGP 44 403  ++ 45 658 o+ - - - 17 467 4+
Eotmethis rufemarginis
A7 28t e - - - 15 219 o+ - - - 22 604 H+
Zichya alashanica
E R 21 192 ++ 25 365 - - - 31 852 4+
Mongolodectes
alashanicus
B 5 046 + - - - - - - - - -
Teleogryllus infernalis
AN R e 58 532 o+ - - - - - - - - _
Omocestus

haemorrhoidalis

+: WA+ H WA+ IEAFP - JCEE . +: Rare species; ++: common species; +++: dominant species; —: no

data.

2.3 AMEMRBHE R SHEMS T

TE 4 R 2 AR b I 5 T R Y R R AP A
2, 27, HIE e Margalef 3= & i $5 £0f1
Shannon-Wiener ZHEPEFE Y 5K, 405110 627 3k
2.64 F12.02, ¥ 1 & T H A 3 Fh B b 2 A (P<
0.05) ; {1k #iL 750 B ) ) Shannon-Wiener 22 FEEFE 41
K, R 1.07; 4 Fh R Hb 2 7Y Y L 1 Pielou #45) FE 4R
AT 0.90~0.95 Z a], H VO3 Z 8] 22 5 A b 3%

(£3).
2.4 4ThEHMIEEY B AR M Jaccard BINE R &L
4 P Y B YR 1Y) Jaccard AR R A
/NTF0.50, F2 IS F IR 2 (8] B PP A FTE 25 575
SHE b g A SR R TR M 7 S R R VR 1Y Jaccard
AR 22K/ AN R 0.20 5 T8 M Fre v o e AR
JFAk i T B HUBE YR (%) Jaccard AHALIE R EUERR,
0.48 M A EE RURh2E 0 15 7 (3 4) .



540 FRABTEAE [ I AR T R SR B 3 B e e R SRR A AR DG Hr 1165

R3 BERRT4MHEREENERSHEESNT

Table 3 Insect diversity of insects in four different grassland types in Bayannur City

B R Margalef Pielou Shannon-Wiener
A gL Lo PR B RER A ZHEEHE % Shannon-
. No. of . .
Grassland type Species o Margalef Pielou evenness Wiener
individuals . . . . oo
richness index index diversity index
R ES AL 27 62743 a 2.64+0.27 a 0.91+0.03 a 2.02+0.09 a
Temperate desert steppe
TR R AL S 22 408+4 b 1.714£0.49 b 0.94+0.03 a 1.54+0.26 b
Temperate steppe-desert steppe
P LR i 17 267+2 ¢ 1.09+0.25 ¢ 0.91+0.06 a 1.07£0.25 ¢
Temperate typical steppe
iR e AL 11 15942 d 1.69+£0.05 b 0.94+0.05 a 1.34+0.20 be

Temperate desert
R R AR MER . RPN R NG FRER R4 LSD Ik 16 25 57 1 3% (P<0.05) . Data are mean=SE. Different low-

ercase letters in the same column indicate significant difference by LSD test (P<0.05).

R4 BERERT4FHEMER R RBEER Jaccard HEME REYFER ML L E

Table 4 Jaccard similarity coefficient and number of shared insect species across four grassland types in Bayannur City

e RN

TR R A e

TP LR i

NSl N
AL Temperate desert Temperate steppe-desert Temperate typical i FETEiSE
Grassland type Temperate desert
steppe steppe steppe

TS R 0.48 0.21 0.27
Temperate desert steppe
T PERE AL e I 15 0.26 0.39
Temperate steppe-desert steppe
i P LR i 7 7 0.20
Temperate typical steppe
TR PETE 9 10 5

Temperate desert

18 = e 2R Jaccard MBIE R B, 1 = AAEIER MR FISEE . The inverted triangle data represent the Jaccard simi-

larity coefficient, and the positive triangle data represent the number of same types.

2.5 4FhEHEBI BT EIEWEE

A Fh I HR B b S RUA DY 55 5 1R A A [ PG T L
BEAR, BIAS R 2 309% , M 3 5 B Ji | g P o S Ak
T I P A AR R R SR Y ) R B 55 B
109%~20% . 2%~10% . 15%~30% 1 5%~15%. 4 FhK
SR b oy A (AR B 22 T T SRRl QnEt 3 Stipa
capillata R CYIN Caragana korshinskii 3] Ni-
traria tangutorum . 2 ¥ 24, Allium polyrhizum FZLHH
Reaumuria songarica 5 , il 14 372 155 7L Ji 1) A B
P F o , FEAYAA 1250, 750 Ry Sk A
JL V> & Artemisia desertorum . %8 = 7- & Aristida
chinensis . %¢ i1 Ak Allium mongolicum . Z AR 2 EF 5 |
7% ¥ B Achnatherum splendens (Z1H; |9 B¢ % Pega-
num harmala .75 5.7 Sophora alopecuroides ¢ 2%
Cerataides latens F1 408 28 IR Kalidium foliatum;;
MR AL TR B A A R AN Rk 2, R EM YRR
9 Fft, 4351 FL | i E Sarcozygium xanthoxylon Vb

s RA SR WA Ammopiptanthus mongo-
licus . ¥ Bk ¥ & 3¢ Salsola collina . VK ¥ Agropyron
cristatum FVEF 25 s IR MESE S - ZAEYI A 7F0, 730
J R LLRD G S WA U SRS A
s e P SR R S ) AR R A 2R g D EEAE Y A
AFh Ay RN ER S AR =P B85% Suaeda glauca
FrAREmA L. B8 H BN 8 R T KR F
WIPCFFR , K204 T 2 M A 50 AR K n i IX
2.6 BHESESHESHEHEEFRIMBEXES T

FE R R P B i A e VB Ul P e VB i i
P L T TR 1 T 1) T R R I R 4 S R
69.2%.99.7% . 99.3% 1 85.5% ; AL B i & X Uk 14 2
JEAR TR | eV B il SR R S R S U
(4 5T Bk R 2 B, 23 591 4 30.8% ., 0.3% ., 0.7% Al
14.5% (3% 5) . TEARDEEHIZERI h A PRS0 B 3
## 7% Shannon-Wiener Z £ VE$5 41 . Margalef F-5 Jif
TERCIA S (8] 1) s TEIRME TR BB i i e Ay
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F RN PR S 3 P R M A R A ST R R
HEV% Pielou 45 FE 48 04 1IE 2 (& 1-B~D) , {H7E
TP R SRR, AR ST B URE 8 Pielou 3
SIREFRBCA T (B 1-A) o B L 5K T 4 F

x5 MERFHEEERT4HERLDEREFEHTHKE

Table 5 Contribution rates of environmental factors to insect community across four grassland types in Bayannur City

BRI Y B HAE S R AR BRI i A
K MBI | B e 5 S 2R
ﬁ%o

%

Bl TiRk% Contribution rate
Grassland type FH BRI Vegetation species HE B 55 % Vegetation coverage
HRME R FUAL S 1 Temperate steppe-desert steppe 69.2 30.8
HRME T B Temperate desert steppe 99.7 0.3
M LY B Temperate typical steppe 99.3 0.7
R HEE Temperate desert 85.5 14.5
1.09 A 1.09 B
B
RoBRh 0. of plant species
Margalef £ BEa¥ Pielou
No. of &
p]gn?species Margalef richness index ﬂf’ﬂﬁ%ﬁ Margalefifig ﬁfé‘ﬁ
BRI Plelou evenness, Margalef richness index
057 No. of insect species 0.5index Shannon-Wiener ZREHETRE
Shannon-Wiener diversity index
Shannon-Wiener 2 FEfEFR 3T
Shannon-Wiener diversity index
AR
No. of insect specie:
0.0 0.0 g
Piclou 757 BE 1% B R AN
Pielou evenness index No. of insect
individuals
BB e
No. of insect individuals H¥EE
0.5 -0.5 Vegetation coverage
T 6 B
Vegetation coverage
o —1.0 T T 1 -1.0 T T \
-8 —1.0 —0.5 0.0 0.5 1.0 -1.0 —=0.5 0.0 0.5 1.0
<
% Margalef%'ﬁ&?ﬁ& Shannon-Wiener 2 RE{EFE 3
1.0 C Piel 1.0 D Margalef richness index Shannon-Wiener diversity index
iclou
AN e —— ‘\ ST
N . No. of insect species
Pielou No. of plant species No. of plant species
evenness
index
051 Margalef & B3 057
Margalef richness index
S{]‘annon-wjener ZRMERE
Sér;;;-;slener diversity index B
0.0 No. of insect species 0.0 Vegelauonmcoverage
‘ R ’ Pielou Y51 AL
No. of insect individuals Pielou evenness index [EEREE e
0. ol insec uals No. of insect individuals
TR
054 Vegetation coverage ~05
- 1.0 T T 1 -10 T T 1
—1.0 =0.5 0.0 0.5 1.0 —1.0 —0.5 0.0 0.5 1.0

#h1 Axis 1

A PEREETERE; B MR BIREG C: i PRI R; D i MEREBE . GBI U IR N 55 AR S A
RVEMUR, [z 2 M/ HERZ I B, WO IEARSS, B AR E . A: Temperate steppe-desert steppe; B: tem-
perate desert steppe; C: temperate typical steppe; D: temperate desert. The longer the straight line is, the greater the correla-

tion with the diversity index of the insect community is, and vice versa; angles between diversity index and vegetation fac-

tors are acute angles, which is positively correlated, and the obtuse angle is negatively correlated.

B BEERT4MEREINEREE SRR SRR FHTRSH

Fig. 1 Redundancy analysis of diversity index of insect community and environmental factors for

four grassland types in Bayannur City
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