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Community structure and diversity of grasshoppers in different grassland types
of Hongsongwa grasslands in Bashang, Hebei

Li Jinli Zhou Guona Gao Ming Pan Fan Gao Lijie’
(Hebei Agricultural University, Baoding 071000, Hebei Province, China)

Abstract: To clarify the influences of ecological environment on the diversity of grasshopper communi-
ties in the Hongsongwa grasslands of Bashang, Hebei Province under different functional zones, the
quadrat sampling method was used to investigate the grasshopper communities in different grassland
types and different functional zones from 2019 to 2020. The richness, number of individuals, diversity
index and evenness index of grasshoppers were analyzed, and the correlation between different ecologi-
cal factors and grasshopper diversity index were analyzed. The results showed that there were five fami-
lies, eight subfamilies, 14 genera and 25 species of grasshoppers in these zones, among which the domi-
nant species were Chorthippus biguttulus and Chorthippus hammarstroemi. There was no significant
difference in the indices of grasshopper communities between weed meadow and Carex meadow among
different grassland types. The diversity index and evenness index of grasshopper communities were
0.60 and 0.57, both of which were significantly lower than those of weed meadow and Carex meadow.
The ecological environment of Hongsongwa grassland in Bashang, Hebei Province should be controlled

by different zones. The richness and diversity indices of the grasshopper community in the experimental
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areas were 5.17 and 1.33, respectively, significantly higher than those in the core area (3.33 and 0.85).

The number of grasshopper individuals in the experimental areas was 111.50, significantly higher than

those in the core area (44.73) and the buffer area (45.67). The evenness index of the grasshopper com-

munity in the buffer area was 0.69, which was significantly lower than those in the core area (0.84) and

the experimental area (0.90). Among the ecological factors, the plant community had a significant effect

on the grasshopper community. With the increase of the numbers of species and individuals in the plant

community, some indicators of the grasshopper community decreased, while the diversity and evenness

of the grasshopper community increased significantly, which made the community structure more sta-

ble. Altitude had significant effects on the community structure and diversity of grasshoppers, while

temperature and soil had no significant effects on the community structure of grasshoppers.
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Table 1 Composition of grasshopper community in Hongsongwa grasslands in Bashang of Hebei Province

Al Family F Species S Total 4L Percentage/%
PEMIERL Oedipodidae LIRS Angaracris rhodopa 2 0.10
TR/ NG Oedaleus infernalis 38 1.86
W/ NAWE Oedaleus asiaticus 2 0.10
IHEENE Mecostethus grossus 0.39
FEBRIE R Catantopidae KITIMRIE Xenocatantops humilis 4 0.20
JGFABEIMIR IS Xenocatantops brachycerus 11 0.54
5 R Calliptamus abbreviatus 1 0.05
AR LM Calliptamus barbarus 6 0.29
FRAER IS Oxya chinensis 10 0.49

18 Ff W3R} Comphoceridae

FeE Myrmeleotettix palpalis 70 3.43
22K MR deropus licenti

148 7.25

BB Dasyhippus barbipes 19 0.93
K IAWIE Myrmeleotettix longipennis 2 0.10
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#l Family ' Species SV Total — F 43 Lt Percentage/%

SAIEEL Acrididae 28NS Mongolotettix vittatus 4 0.20

IR} Arcypteridae F4EYE Chorthippus albomarginatus 4 0.20

H SRS Chorthippus albonemus 173 8.47

AL 4ENS Chorthippus hammarstroemi 392 19.20

IRITERENE Chorthippus intermedius 62 3.03

JHRSERE Chorthippus brevipterus 5 0.24

WA Chorthippus brunneus 34 1.67

PRRSEER Euchorthippus fusigeniculatus 14 0.68

TeAM N2 Pararcyptera microptera meridionalis 12 0.59

2805 )8 Euchorthippus vittatus 6 0.29

SSfEIE Chorthippus biguttulus 911 44.61

ISR Chorthippus fallax 104 5.09

Jai1 Total 2042 100.00
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Table 2 Effects of different grassland types on the community structure and diversity of grasshoppers in Hongsongwa grasslands

2R Yokh 4= AL Z TR B e

Style of prairie Species richness No. of individuals Diversity index Evenness index
Z B ) Weed meadow 4.30+0.65 a 46.20+8.71 a 1.01£0.18 a 0.83+0.03 a
B Carex meadow 4.20+0.55 a 66.87+17.13 a 1.12+0.12 a 0.89+0.02 a
THHITE AR AR A 3.00+0.58 a 55.90+13.65 a 0.60+0.16 b 0.57+0.08 b

Marsh willow shrub meadow

T B N R ER . RIS R BEFE R 4 LSD BEKG 6 1E P<0.05 /K V25 5 i 3% . Data are mean+SE. Different let-

ters in the same column indicate significant difference at P<0.05 level by LSD test.

2.3 AREITHAESD X 3tig B S R0

B FUR R D 0 X X st B BE 9% B W Fh =E &
AMREL  Z R BRI 5 BEHR RO A i 5 mm,
T X A PR AR o i R E B AN AR
R ORI ) FE AR HCT- Y 4 5 5.17 (111,50

1.33 F10.90, I 35 /&5 T 2% o X PR s BE A b = 5
J& (3.67) AMRHAFE A5 (45.67 .0.82 F110.69) , 1 i &
e T A% O DB 35 5] B2 45 %50(0.84) A 1 HAth 45 5
(3.33.44.73.,0.85) ; 10> X FIZE 1 X 2 8] 19 25 F6 b
B #2557 (R3).

R3I AMETEFERAREINRES RITIE R B R EER S MM

Table 3 Effects of different functional zones on the community structure and diversity of grasshoppers in Hongsongwa grasslands

REsrIX Yh LN ZRERREL Ko e R
Functional zone Species richness No. of individuals Diversity index Evenness index
¥ X The core zone 3.33+0.49 b 44.73+£8.85b 0.85+£0.14 b 0.84+0.05 ab
ZZ X The buffer zone 3.67+0.44 ab 45.67£7.28 b 0.82+0.12 b 0.69+0.06 b
35X The experimental zone 5.17£0.95 a 111.50+34.41 a 1.33+0.19 a 0.90+0.04 a

F BRI BR[O [R5 3678 28 LSD BRI 7F P<0.05 7K V- 2% 7 8.2 . Data are mean+SE. Different let-

ters in the same column indicate significant difference at P<0.05 level by LSD test.
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Table 4 Pearson correlation analysis of plant community index and grasshopper community diversity index

fatbr TR = 5 LiEk7 NS5 HZ R R YRS
Index Plant species richness  No. of plant individuals Plant diversity index Plant evenness index
W VR Rl -0.178' -0.506" 0.075 0.282°
Grasshopper species richness
18t MAL No. of grasshoppers -0.256" 0.027 0.036 0.241"
I RS AR AR -0.029 -0.715" 0.271° 0.336’
Grasshopper diversity index
W U VR I S BE FR R 0.272° -0.755" 0.510” 0.272'

Grasshopper evenness index

#1435 8 4 LSD LK IR A P<0.05 F1 P<0.01 7K A1 C . * and ** indicate significant correlation at P<0.05 or P<

0.01 level by LSD test.

242 BIEBAHIT LG R RB A IRARG AR LM

T HERY pH A RS M IR I A B S
B 8 2 TEAR DG M OGRS 0.475.0.404 F
0.393, 1717 - 478 1) 204 0 B kR AR B i b o
FEVR 34 5 FE 8 0 52 I 2 AR G AR OC R 400
9-0.391 F1-0.406; {H 1 45 -+ 38 J5 b 55 8 i B 9% 1)
Yrkp=E & B AR BOR 22 8 38 B0 6 B3 A G
o AP RRE R RIS 1 i
58 RV 25 Z AR PR S TC i E A PR (BR 5) .

243 HteASRET 522 RBEIBARGMAE

AR W VR A5 AR AR S T S AH DG 1T b
TR W USRI B IR A O, S AR AR Y
T EA O 1R S AR E e E A
FEPEAE RS 2 2 TORHOC , BB T4 Y T s i )
Pl =F 5 B A AP E 0 2 BRI Vi 5 s U
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®S5 TEBAMRR A ERE T S REE S IEARE Pearson 1B X 5 1

Table 5 Pearson correlation analysis of soil physical and chemical properties, other ecological factors

and diversity index of grasshopper community

i T BUSR EUSEE BUSER b DERR ;
+4% L51N i o , o ; b
f ﬁ/gﬂg* HE AR i HOBSUE O mEE il Al GI‘Ol{lDI]'Id
B Y . Soil  Available Available Available Soil  Soil carbon . Air tem-
Soil  Organic . . . Altitude tempe-
Index bulk  nitrogen phosphor nitrogen Compa- calcium perature
pH  content rature

density content

content

content ctness acid content

e VR IR R R RS —0.072 -0.139  0.006  0.035 0.259

Grasshopper richness
W e AMAK

No. of grasshopper
individuals
PR ZREMEFE 2L 0.002 -0.137  -0.003
Grasshopper diversity

—-0.046

-0.019

index

I RIS BEFE AL 0.457° -0.133  0.404° -0.391"
Grasshopper evenness

index

0.121  0.028  0.003 0.197

0.194

-0.306

0.137 0.026 0.156 -0.355"  0.028 0.133

0.279 0.023 0.282 -0.512" -0.124  0.414

-0.025 0.007 0.031 -0.420" 0.032 0.134

-0.406" 0.393"  -0.338 -0313  0.122  0.189

#1435 7R 42 LSD B I8 7E P<0.05 Fll P<0.01 KV G #4055 . * and ** indicate significant correlation at P<0.05 or P<

0.01 level by LSD test.



200 i A7/ AR S 484

3 itig

Y Z2 REPE TR 25 R 2 A BLAVE R 45 5
(Gaston, 2000) . A3 Bk AE  IREE R By 7K 43
A S5 2 e [R5 v v R A R R U (F
JRAE,2020) o FREZ SSRGS R R B AR Sk
AL HAME T4 F 55 (Zhang et al.,2016) . AHf
FERIN, B A S5 el AR | 3 Fh AN [R] B SR 2 AR v i e
P 5 B DA A ARERORAT 3 25 55  (H 2 M
FEEURNES 5] BE AR A A AE i 35 25 S, HL v 4% R e
L R ) R O S PR R B T
TEMIE AR AT A 3T -5 2% e e ) o o ) L
Y F AR ATAIRT B S . — ek, A=)
M ARG R E (AR IR 5E,2013;
HF%,2020) AMREE R BN, AMERFEASR
Gy, Zi e B ) RN LR ) 1 AR AR R GARRT LR
TE W RIS SE AR R E

ZEAAHERL R 3 AN [ D) BE 43 DX i 7 45
P AN AR B (R R, 2 A R PE 0 Ah =E 5 B A
IRE ZREPEFR BN &) FE AR BOR A TE 0 3 25 5
R (2017) BF5E 45 R R W, A FITIRE S XX B
N SRy S A A P N EIE R N S N A A S e g
TELE WP X fe 5 , AR O X eI, e R0 X Y B
HE B & RS o KRR X 22 57 3. X
AT RESE RN B H B A oA S T A AR e
A, FEHAR B R 5 MR IS T N E Y
THERA #5 T B H R R KA 2 (FRdik
FANZEI, 1999 1H 5 PRAE,2006) . 26 A HUHEVRE
ANF DI RE ST X AR B 25 5, T Be S AN R Dy g 43
DX AE RIS A ARG AT G o

ERFASRG T, R AR SHEYZ AR,
AN 43E] (Joern, 2002325175 ,2011) . HEHI AT LI
BRI S PRSI B BT, SLRE VR R AR 25
B HU 2R RN ) B T Ot AR A S R B i
A2 B9 38 WP CRRE Sk FILR 7K A, 1994 ; Kruess &
Tscharntke, 2002 ; Joern, 2005) . A A 6], FHo i Ay
YIRS SR T AR 06 ERBE A 16 7, S
THEYIRER SRR . APPSR RVIR B
ZREVE S YIS 2R M S 3 1E A O (8 45
2011; EREIS,2019) . ABFFTEES R BN AP X
W R B A R B R AR B A A,
HAERA AR AR BE I B AIR , ) BF  sR BEY 1 AP SR
BN T35 BE R HOH b v, iX 5 BT 45 R 2%
e

s ml s SRR AR KO T DL R B R
Ty Jo SRR R S, S b M O B s
B 52 LU A 90 5 5 2% (Lachat et al., 2006) . 3
(A AILJBT AT LA A [ S i N A A8 S, DTG
T B R R e A £ B S A R R T
L ) Z2 BEbE (Bennett, 2010) o A58 b+ 48 1L
P o X i RV 1) Z2 R PTG S 2 R ) EE AR
BER 51 B 3 A EAFAE 50 . X AT g i
A BN A [R] D e 43 XA P FE v 7= A s ), 2 T2
o 1 L OBV ) oA o ASBIF S R BT HROGT W R
S5k N HZ FEVEAR A W50, 7T RS R A [R) 16
PO U EE PR () Ik g . kAN (2016) 55 45
SR I /N K Plutella xylostella RPN FE[H
[YRIR , 38 2o e AR AN AR N AR BRSOV, 3 5
T HAAERE ST, T LATE i Ve bl X L4y AT A A vy
FIAEIE %, SR KE (2019)WF 5T i 8 283 45 BF 85 Di-
aphania angustalis WA AN K T 2332 B -
TRLEE RS2 , 7 20~30°C{ il P , Sl 25 BF A A% a2
KB PSRRI R I e RS 0 T 4 e, A
23 Bl A I B () s TR . SRR 45 (2017) 5%
RN+ HEPREE AT B VR 25 A S S A TR K
(RS2, R HUREVR AR AR PERRAR . A v il
R BT L Hh ()T T S AL T 2 S e, P RE S A R
L e PS5 IR B R S IR R ELAT R T 52k
(R A Rt — DA B

& #¥ 3L Bk (References)

Bao CQ, Hu DS, Ding XZ, Yu XQ, Pan CY. 2013. Comparative analy-
sis of forest insect diversity index. Anhui Agricultural Science
Bulletin, 19(7): 53-37 (in Chinese) [f345 %, B, THe, 4
ML, B 58 2013, ARAREL ARV BRI LB A . 2Bl
WA, 19(7): 53-37]

Bao SD. 2000. Soil and agriculture chemistry analysis. Beijing: China
Agriculture Press (in Chinese) [#f+1-H . 2000. ¢4 {547 .
Jent: ArEgl R

Bennett A. 2010. The role of soil community biodiversity in insect bio-
diversity. Insect Conservation and Diversity, 3(3): 157-171

Chao XT. 2019. Effects of environmental factors on growth, develop-
ment and reproduction of Diaphania angustalis (Snellen). Mas-
ter thesis. Nanning: Guangxi University (in Chinese) [ & 25 JiZ .
2019. FRIFEIH TR S 248 PR A K B RSB Y 52 . 527
B8 BT ) PR

Dong X. 2020. Survey on species diversity of insect diversity in differ-
ent areas of Liaoning Bailang Mountain National Nature Re-
serve of China. Anhui Agricultural Science Bulletin, 26(8): 18—
19 (in Chinese) [# % . 2020. 1L 7" PR I E R G A R XA
[l XIS W R SRR R A I8 4 5 00 A . LB ST, 26(8):



O R 2540 5 2 REPE TR A 201

14 R RO E =g AR /NE 3N
18-19]

Gaston KJ. 2000. Global patterns in biodiversity. Nature, 405(6783):
220-227

Hong J, Du GL, Wang GJ. 2014. The occurrence and control situation
of grasshopper in the grassland of China (review). Acta Agrestia
Sinica, 22(5): 929-934 (in Chinese) [t 7=, #hA: Mk, F 77 F .
2014, 3 ¥ B J5Uis e % A 55 B iA IR 3 Hr . B 24, 22(5):
929-934]

Joern A. 2002. Context-dependent foraging and enemy-free space:
grasshopper sparrows (Ammodramus savannarum) searching for
grasshoppers (Acrididae). Ecoscience, 9(2): 231-240

Joern A. 2005. Disturbance by fire frequency and bison grazing modu-
late grasshopper assemblages in tallgrass prairie. Ecology, 84(4):
861-873

Kang L, Chen YL. 1994. Study on the nutritional niche of grassland lo-
cust. Acta Entomologica Sinica, 37(2): 178-189 (in Chinese) [J#
IR, BROKPR . 1994, B U HUE FR A2 A5 O BIE Y . B Lyl 37
(2): 178-189]

Kruess A, Tscharntke T. 2002. Grazing intensity and the diversity of
grasshoppers, butterflies, and trap-nesting bees and wasps. Con-
servation Biology, 16(6): 1570-1580

Lachat T, Attignon S, Djego J, Goergen G, Nagel P, Sinsin B, Peveling
R. 2006. Arthropod diversity in Lama Forest Reserve (South Be-
nin), a mosaic of natural, degraded and plantation forests. Biodi-
versity and Conservation, 15(1): 3-23

Li JY. 2018. Study on community structure of grasshoppers from eco-
logical restoration in the hilly and gully area of Loess Plateau of
Yan’ an. Master thesis. Yan’ an: Yan’ an University (in Chinese)
[ E . 2018 . LAYV 5T L2 3 Pl 144 DX s i
b O R T e AT W 15 SR 1 N |

Li Q. 2011. Indicator value (IndVal) method and its application. Chi-
nese Journal of Applied Entomology, 48(2): 457-462 (in Chi-
nese) [Z 15 . 2011 $5 786 5 i S AR R s g i . R
H2Ed, 48(2): 457-462]

Lian ZM, Liang P. 1999. The diversity of grasshopper communities in
Qinling-Bashan Mountainous Region. Chinese Biodiversity, 7
(2): 119-122 (in Chinese) [BER E, Z2iili . 1999. Z& 1111 [X g iy
HEE Z RS . AR ZREIE, 7(2): 119-122]

Liu XN, Jiang WL, Liu XJ, Shi SL. 2007. Dominant species of determi-
nation and nonlinear models for estimating the population densi-
ty peak value of grasshopper in grassland of Ganjia in Xiahe.
Grassland and Lawn, (4): 30-34, 39 (in Chinese) [#lI/NE, ¥ C
2, XU, AL . 2007, BT H AL 5 e et L SR Ay
S SR A IR B S I R R Y . 5 S REET, (4): 30-34,
39]

Michael JS. 1993. Insects in biodiversity conservation: some perspec-
tives and directives. Biodiversity and Conservation, 2: 258-282

Qin WC, Tian HG, Wang XP, Yang GJ. 2018. Community diversity of
carabid beetles in the Luo Mountain National Nature Reserve in
Ningxia. Journal of Northwest A&F University (Natural Science
Edition), 46(5): 109-117 (in Chinese) [ZEf1i%, FIZ:NI, T8,

W5t s 2018, T EE WL T B REE ZFEERT S . Dbk
Bl K22 (A SRBL2E M), 46(5): 109-117]

Shang ZH, Xin M, Yao AX, Long RJ. 2006. Studies on insect diversity
of desert grassland in Xiangshan Mountain, Ningxia. Natural En-
emies of Insects, 28(1): 1-7 (in Chinese) [ /5 ¥, 21, Wk &
24, JeEAE . 2006, T E AR ISR S A R RS RO
e, 28(1): 1-7]

Song SS, Pang HC, Wang ZX, Wang XP. 2017. Community structure
and diversity of orthopteran in Mt. Yunwu Grassland Nature Re-
serve, Ningxia. Journal of Ningxia University (Natural Science
Edition), 38(2): 180-185, 192 (in Chinese) [AIM, fe it %,
FIL, THE. 2017, T H 255 IS EE F RS TR 45 2
HLrerE . TR REFM(E RFEM), 38(2): 180-185, 192]

Wang XH. 2019. Study on structure and diversity of insect community
in natural grassland under different management modes. Master
thesis. Baoding: Hebei Agricultural University (in Chinese) [ 12
WS . 2019. ARV BTN RIABOTHE B IR TR 2540 5 22+
PEBFFY . WS008 30 Ao LRl R3]

Wang Y, Shi XF, Yang GJ, Jia L. 2020. Distribution patterns and its en-
vironmental associations of beetle species diversity in Ningxia in
Northwest China. Chinese Journal of Ecology, 39(11): 3738-
3747 (in Chinese) [ TR, AT, 4% 5t 7%, B30k . 2020. T = H
Ty ZAEVE 3 A0 R SO S EREE I T A OC R . AR AR
i, 39(11): 3738-3747]

Yu HY, Shi WP. 2020. Outbreak, monitoring and control technology of
desert locust Schistocerca gregaria. Journal of Plant Protection,
https://doi. org/10.13802/j. cnki. zwbhxb. 2020.2020801 (in Chi-
nese) [ TELYF, ATHEMS . 2020. VMR TE K Az WE K Bl 45 AR
VERE MW AR P 24412, https://doi. org/10.13802/j. cnki. zwbhxb.
2020.2020801]

Zhang J. 2016. Effects of landscape diversity and altitude on the adap-
tation of Plutella xylostella (Linnaeus). Master thesis. Fuzhou:
Fujian Agriculture and Forestry University (in Chinese) [5K 7 .
2016. AT/ NSRS WA A2 AL . A
LB RN AR

Zhang K, Lin SL, Ji YQ, Yang CX, Wang XY, Yang CY, Wang HS, Ji-
ang HS, Harrison RD, Yu DW. 2016. Plant diversity accurately
predicts insect diversity in two tropical landscapes. Molecular
Ecology, 25(17): 4407-4419

Zhang ZL, Gu W, Ma L, Kou JM. 2017. Differences in insect commu-
nity structure in broad-leaved Korean pine forests under differ-
ent soil environments. Forest Engineering, 33(3): 12-17 (in Chi-
nese) [5K Tk, UM, ThEY, ETL5E . 2017, AN[F] L ERREE T
L RABRES ROV 45 25 5 . AR T AR, 33(3): 12-17]

Zhou W. 2011. Study on the relationship between grasshpooer and veg-
etation community in the upper reaches of Hei River. Master the-
sis. Baoding: Northwest Normal University (in Chinese) [ Ji 1} .
2011 JEIT b 3 e i 05 ot S A A RE VR G R AT I . WL A AR
I AR PRI

(A= = £45)



