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Assessment of Grassland Habitats on Potential Occurrence of

Grasshoppers in the Region Around Qinghai Lake
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WANG Xiao-Fa?, WEI Yu-Chun' 1. Coliege of Geographical Sciencess Nanjing Normal University+ Nan-
jing 210097, China; 2. General Grassland Station of Qinghai Province, Xining 810001, China). Acta Ecologica Sinica,
2002,22(3):285~290.

Abstract : Grasshopper (Orthoptern: acrididae ) belongs to the pest insects seriously harmful to China’s
grassland. In China grasshoppers appear mainly in the livestock farming regions of the provinces of Xin-
jiang , Inner-Mongolia and Qinghai. In Qinghai Province, for example, there are more than a half million
hectares of grassland suffering from grasshopper infestation. These grasslands are mostly distributed in the
region around Qinghai Lake.

The region around Qinghai Lake,With total area of 16 730 square kilometers.is located on the north-
western Qinghai-Tibet Plateau. Its elevation ranges from 3 193 meters above sea level at the water surface
of Qinghai Lake to more than 4 000 meters above sea level in the mountains surrounding the lake. The local
climate is characteristic of drought,frigidness and strong wind,especially in winter and early spring sea-
sons. High-warmer steppe, high-cold steppe, high-cold meadow, and high-cold meadow with shrubs are
dominated vegetation types and they are distributed in order from lower area to upper area of the region. In
this region ten grasshopper species appear most frequently and have most serious impact to the grasslands.
These species are Myrmeleotettiz palpalis Zub. , Chorthippus dubius Zub. , Chothippus fallax Zub. , An-
garacris barabensis Pall. , Angaracris rhodopa ¥. W. , Gomphocerus licenti Chang, Dasyhippus barbipes F.
W. .Calliptamus abbreviatus Ikom , Bryodema luctuosum luctuosum Stoll,and Bryodemella tuberculatum di-
lutum Stoll. Among them, three species,i. e. Myrmeleotettiz palpalis Zub. , Chorthippus dubius Zub. and
Chothippus fallax Zub. ,consist of 90 percentages or more of the total grasshopper number in the region.

The study shown that in the region around Qinghai Lake a close relation exists between grasshoppers
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and their habitats. All these habitats are formed through the interaction between climate ,vegetation,topog-
raphy and soil. Therefore.the grasshopper habitat types in the region were firstly recognized and classified
using the data collected in field in 1997,1998 and 1999.and the Landsat TM image data in the same period.
As a result,seven grasshopper habitat types were recognized.classified and mapped. They are Acinatherum
splendens dominated steppe, Stipa krylovii dominated steppe, Stipa purpurea dominated steppe, marsh
meadow , high-cold meadow , high-cold meadow with shrubs,and abandoned farmland. All these types of
habitat have their own unique features in terms of vegetation component,grasshopper population and domi-
nant species.

At the second stage of this study,the assessment on the classified types of grasshopper habitat was
conducted against the potential occurrence of grasshoppers. Firstly,an index system used for the assess-
ment was established. This system is consisted of a number of factors,namely,those of vegetation such as
dominant species.total coverage and NDVI(vegetation index calculated using TM image data) .those of to-
pography such as elevation and slope aspect,and those of soil such as soil type,soil texture of surface layer
and moisture content in surface layer. Following this step.each of the factors was divided into four classes
which correspond to the levels of damage to grasslands by grasshoppers.,i. e. severe damage ,rather severe
damage ,moderate damage and no damage .respectively.

Secondly ,the indices of potential occurrence of grasshoppers in the study area were developed. In the
mean time ,these indices were added to each of four grades of potential occurrence of grasshoppers. Thus.,
grade I , I , I and IV have their grade values of >70,70~50,50~30 and <(30,respectively.

Finally ,based on these indices and grade values and using the grasshopper density data collected in the
field in 1997 and 1999 the grasshopper habitats at twelve sampling sites in the study area were assessed a-
gainst potential occurrence of grasshoppers. The result shown that,of these sampling sites eight sites indi-
cate a strong correlation between the index of potential occurrence of grasshoppers and the grasshopper
density observed in field. The correlation coefficient is as high as 0. 90. However,the performance of the re-
maining sites is not so good as the above-mentioned sites. Among them there are three sites where
grasshopper density is lower than the density observed in field,which may result from the grasshopper con-
crol conducted in the previous year at these sites. On the contrary,one site has its grasshopper density
higher than the density observed in field. Its reason remains to study in future.

The study shown that,in the region around Qinghai Lake,the grasslands suffering severely or rather
severely from grasshoppers are Achnatherum splendens dominated steppe.Stipa krylovi dominated steppe
and Stipa purpurea dominated steppe. The high-cold meadow is on moderate level in terms of the damage,
and nearly no damage exists in high-cold meadow with shrubs.

Key words : grasshopper ;habitat ;assessment ; Qinghai Lake
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Table 1 The habitat classification scheme in the region around Qinghai Lake
Habitat type Habitat characteristics Grasshopper community Predomlnanl
composition species
. 0. .
SK Steppe . . . ) o CD.MP,CEF, CD.MP
. 3200~3400m, BLL.AB )
75%~90% »
AS steppe . . o o ; CD.MP,CF, .
o ) ) BLL.AB CD.MP
o 3200~3400m
° > o N CD,MP,BLL,AR CD
SP steppe N \D . N N
Marsh meadow N o o
High-cold . N . N . N N CF,CD,MP CF,CD
meadow N
High-cold . . AN i RN CF.CD,MP CF.CD
shrub meadow .
Abandoned . B T A CD,MP.AB,BLL CD,MP
farmland

* AS steppe (Steppe dominated by Achnatherum splendens) ; SK steppe (Steppe domi. by Stipa krylovii) ; SP steppe (Steppe
domi. by Stipa pupurea) * * AB(Angaracris barabensis Pall. ) ; AR (Angaracris rhodopa F. W. ) ; BLL (Bryodema luctuo-
sum luctuosum Stoll) ; CD(Chorthippus dubius Zub. ) ;CF(Chorthippus fallax Zub. ) ; MP (Myrmeleotettiz palpalis Zub. )
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4.2
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Table 2 The index system for habitat assessment in the region around Qinghai Lake

. Serious damage
Habitat element g

Rather serious

Normal damage

No damage

(1) damage( 1) (1) [Q\D]
(Fp ™ 0.18~0. 24 0.12~0.18 -
0. 24~0. ¢ 0. .50
NDVI ) 2470. 38 0.38~0.45 0.45~0.50 =012 =0.5¢
(Fy)
Vegetation Predominant species  Stipa krylovii or Stipa Stipa purpurea Kobresia sp.
getd Achnatherum splendens purpurea &. Kobresia sp. or K. tibetica
Fs
- o <60% 60%~75% 75%~85% >85%
Total coverage
4<I‘4) 3200~3300m 3300~3400m 3400~3500m >3500m
Topography Elevation
(Fs)
Aspect S SE or SW NE or NW N
(Fg) o .
Type Light chestnut soil Chestnut soil Dark chestnut soil Marsh soil or hlg,h
cold meadow soil
(F7)
Soil  Texture of surface layer Loam Sandy loam Clay loam Sandy soil
F
. (Fo 15%~25% <15% 25%~35% <15% >35%
Moisture of surface layer
* NDVI(F;): Landsat TM
6 3
6.1 s Table 3 The probable occurrence indices of grasshoppers
FC 3 , in the region around Qinghai Lake
Factors used for Grade
C D, 4 Grade of grasshopper habitat assessment value
, probable occurrence Fy Fy F3 Fy Fs F¢ F; Fg (F)
I 16 12 16 8 8 8 5.6 6.4 >70
. 5 1997,1999 ’
I 12 912 6 6 6 4.2 4.8 50~70
° I 8 6 8 4 4 4 2.8 3.2 30~50
6.2 5 , N 43 42 2 2 1.41.6 <30
12 , 8
( )
’ o ,  4.31 34
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Table 4 The comparison table between habitat assessment standard and grasshopper probable

occurrence indices in the region around Qinghai Lake

Habitat el

ement

Severe damage

Rather severe damage

Moderate damage

No damage

1) 1) ) (N)
0.18~0. 24, 0.12~0.18,
F1 0.24~0. 38 0.38~0. 45 0.45~0.50 <0.12,>0.50
16.0 12.0 8.0 4.0
. F2 Stipa krylovii or .. Stipa purpurea Kobresia sp.
Vegetation A('hnafhermn splendens Stipa purpurea &. 1/20/5(/5‘15 sp. or K. tibetica
12 9 6 3
F3 <60% 60%~75% 75%~85% >85%
16 12 8 4
3200~3300m 3300~3400 3400~3500m =>3500m
F4 8 6 4 2
Topography
F5 S SE or SW NE or NW N
8 6 4 2
F6 Light chestnut soil Chestnut soil Dark chestnut soil Marsh soil or hlgh{Old
3 6 1 meadow soil
2
.. F7 < . . .
Soil Loam Sandy loam Clay loam Sandy soil
5.6 4.2 2.8 1.4
F8 15%~25% <15% 25%~35% <15% (or)>35%
6.4 4.8 3.2 1.6
5
Table 5 The result of the assessment of habitats on grasshopper probable
occurrence in the region around Qinghai Lake
. . Factors used for habitat assessment g, Grasshopper density |
Site No. Habitat type 3 o FLF F F. F, Fs = (grasshop pers/m?) Grade
1 vo1e 12 12 8 8 8 5.6 6.4 76.0 50 I
2 216 12 8 8 6 SF*N5. 6R M8 68. 4 23 I
3 4 3 4 4 2 2% A 8 e 23.3 6 Y
4 ! 12 12 4 8 4 8 5.6 4.8 58. 4 13 I
5 2 12 9 12 6 8 6 5.6 3.2 61.8 35 I
6 © 16 12 8 8 6 8 5.6 6.4 70.0 16 I
11 @ 4 6 12 2 6 2 2.8 1.6 36. 4 4 I
13 ® 16 12 12 8 8 8 5.6 6.4 76.0 50 I
30 © 12 9 12 6 8 6 5.6 3.2 61.8 30 I
31 © 16 12 16 8 8 8 5.6 6.4 80.0 52 I
32 w12 9 16 6 8 6 5.6 4.8 67.4 55 I
34 2 16 12 12 8 6 8 5.6 4.8 72.4 30 I

e

(DSK steppe; @SK steppe ; @) High-coil shrub meadow ; M)SK steppe ; 'SP steppe; 6)AS steppe ; WHigh-cold meadow ;)
SK steppe; @SP steppe; 10AS steppe ; (DSP steppe; 12AS steppe
32

’ ) o
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