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Responses of the grasshopper community biodiversity and pattern intensity to
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Abstract: To clarify the changes of biodiversity and spatial aggregation intensity of grasshopper commu-
nities and their responses to plant communities, three grassland types, namely temperate steppe, moun-
tain meadow and alpine meadow, were selected to investigate the grasshopper community abundance
and species in the northern slope area of the middle part of Qilian Mountains. The biodiversity of differ-
ent grasshopper communities was studied, and the aggregation degrees of different grasshopper popula-
tions were observed. A total of 15 species of grasshoppers were caught during the study period. During
the sampling period in August, the grasshopper community density (8.17 individual/m®), Shannon-Wie-
ner index (1.58) and Margalef index (2.27) were the highest in the temperate steppe. The degree of grass-
hopper community aggregation was stronger in temperate steppe than in mountain meadow and alpine
meadow. The aggregation peak in mountain meadow and alpine meadow occurred in August. The aggre-
gation degree of Locusta migratoria manilensis was the highest, followed by those of Bryodema luctuo-
sum, Chorthippus dubius and Chorthippus fallax. The aggregation degree of Angaracris barabensis
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was the weakest. Redundancy analysis showed the close relationship between the spatio-temporal dy-

namics of grasshopper community and plant community diversity, coverage and height (P<0.05).

Key words: grassland types; grasshopper community; pattern intensity; plant community
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Table 1 The characteristics of plant community in different grassland types

A
Grassland type

Shannon-Wiener $5%§
Shannon-Wiener index

TS =5 FH PR A 55

Plant community height/cm  Plant community coverage/%

M5 E Temperate steppe 1.26+£0.30 a
111 3th %4 Mountain meadow 0.87+0.36 b
15 FE 17 4] Alpine meadow 1.46+0.25 a

16.75+5.86 b 63.75£11.61 b
28.67£3.44 a 66.33+17.86 b
12.67+6.11 b 88.67+2.83 a

FPBAE B RER . [FABERAE/NG R 24 LSD MG I 7 P<0.05 /K F- 2% 5% 1.3 . Data are mean+SE. Dif-

ferent letters in the same column indicate significant difference at P<0.05 level by LSD test.
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Table 2 Proportion of each grasshopper species of various grasshoppers to the grasshopper assemblage in different grassland types %

IPEREIE Il ) R TE R

Ft TR Fh . ,
Family Sub-family Species Temperate Mountain  Alpine
steppe  meadow meadow
22 AR} Oedipodidae i W F} Bryodeminae SRR Angaracris barabensis 0.64 - 0.35
ZI@%%EAngamcris rhodopa 2.53 0.94 0.69
HEFI Bryodema miramae 1.11 - 0.42
FAIE B, luctuosum 6.47 11.03 1.76
BRIV A} Catantopinae  fH 2L Calliptamus abbreviatus 12.44 4.48 -
AR FL Arcypterinae  BFRAERL Chorthippus dubius 12.07 16.06  25.40
HSU4fERE Chorthippus albonemus 5.34 4.12 7.81
IINFRAREWE Chorthippus fallax 33.96 6.60 7.12
IK T 5 N2 Euchorthippus yungningensis 4.22 27.58 2.14
LI HCF NS Omocestus haemorrhoidalis 4.50 1.97 1.74
T M MW Pararcyptera holdereri 1.60 0.93 7.36
YIS IEP R} Thrinchinae T8 5202 Filchnerella kukunoris 1.54 0.42 0.26
22 VRl Oedipodinae  EPHN/NGME Oedaleus decoratus 3.59 - 7.28
PL IRl Oedipodidae  WHEIV A} Locustinae 7RV K Locusta migratoria manilensis 6.11 3.88 5.64
1 A 1R Gomphoceridae #ifi /1 1V F} Gomphocerinae T& 20 M8 Myrmeleotettix palpalis 3.87 3.25 29.95

=R IZFP I R BT A 2 B/ T 0.01 5 ARSI HUR 2 O i B 28 R v B BRI 8 7R AR W) Gindval (R T

0.5). - represents the grasshopper species with less than 0.01 of contribution to the total population, or not found. The bold type in-

dicates that the grasshopper species is an indicator of the grassland types (indval>0.5).
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Table 3 Effects of grassland types and sampling time on the grasshopper community biodiversity

i H 0 M O%EF  Shannon-Wienerf6%0  Simpson{LHETEEL Margalef 5 EFE 4L
Item Parameter  Density Shannon-Wiener index Simpson index Margalef index
2R df 2 2 2 2
Grassland type F 35.76 14.05 0.14 8.14
P <0.001 <0.001 0.874 0.001
Ok Ta] df 3 3 3 3
Sampling time F 36.59 15.05 16.40 27.63
P <0.001 <0.001 <0.001 <0.001
L HB 2R < R ] df 6 6 6 6
Grassland typexsampling time F 3.70 1.23 1.09 0.85
P <0.01 0.30 0.37 0.53
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Fig. 1 The characteristics of grasshopper community biodiversity in different grassland types
TR A T B . R A EARE/ING RN 4 LSD IR I 7E P<0.05 /K V2257 2% . Data are mean=SE. Dif-

ferent letters on the same bars indicate significant difference at P<0.05 level by LSD test.
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Angaracris rhodopa; Brmi: Bryodema miramae; Briu: B. luctuosum; Caab: Calliptamus abbreviatus; Chal: Chor-

thippus albonemus; Chdu: Ch. dubius; Chfa: Ch. fallax; Euyu: Euchorthippus yungningensis; Fiku: Filchnerella

kukunoris; Lomi: Locusta migratoria manilensis; Mypa: Myrmeleotettix palpalis; Oede: Oedaleus decoratus;

Omha: Omocestus haemorrhoidalis; Paho: Pararcyptera holdereri.
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Fig. 2 Principal response curves (PRC) for spatial pattern aggregation intensity of different grasshopper populations

in different grassland types
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munities in the figure were sampled in July. I: Plant community height; II: plant community coverage; III: plant

community biodiversity. Anba: Angaracris barabensis; Anrh: Angaracris rhodopa; Brmi: Bryodema miramae;

Brlu: B. luctuosum; Caab: Calliptamus abbreviatus; Chal: Chorthippus albonemus; Chdu: Ch. dubius; Chfa: Ch.

fallax; Euyu: Euchorthippus yungningensis; Fiku: Filchnerella kukunoris; Lomi: Locusta migratoria manilensis;

Mypa: Myrmeleotettix palpalis; Oede: Oedaleus decoratus; Omha: Omocestus haemorrhoidalis; Paho: Pararcyp-

tera holdereri.
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Fig. 3 The redundancy analysis (RDA) of grasshoppers and plant community structures in different types
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manilensis; Mypa: Myrmeleotettix palpalis; Oede: Oedaleus decoratus; Omha: Omocestus haemorrhoidalis; Pa-

ho: Pararcyptera holdereri.
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Fig. 4 The redundancy analysis of relationships between grasshopper spatial pattern aggregation intensity and

plant community characteristics
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