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Table 1 Grades of insect pest in the Maqin County of Guoluo Prefecture from 1980—2007

ANy WOBE/k m? 1 25 Ay HO%RE/k em? 16 9 5]
Year Insect density/head « m ™ * Grade Year Insect density/head « m 2 Grade
1980 113.0 3 2002 123.0 3
1991 130.0 4 2003 220.0 5
1992 76.0 2 2004 145.0 4
1993 250.0 6 2005 166.0 4
1998 12.9 1 2006 69.0 2
2001 5.0 0 2007 32.0 2
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Trend of annual average temperature and precipitation from 1971 —2007 in Maqin county
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Table 2 Relationship between grassland caterpillar density and temperature, precipitation at different life stage

AR IA T

Climate factor

LEESE¥4

Correlation coefficence

i —4F 8—9 AR E Average air temperature from Aug. to Sep. of last year 0.179 0
Bi—4F 10 A —44F 3 H S EE Average air temperature from Oct. of last year to Mar. of present year 0.038 2
MAE 4—5 AR E Average air temperature from Apr. to May of present year —0.1555
MAE 6—7 HFHIRE Average air temperature from Jun. to July of present year —0.186 4
i —4E 8—9 AR /K 8 Average precipitation from Aug. to Sep. of last year 0.194 1
Al —4F 10— Y44 3 A &K & Average precipitation from Oct. of last year to Mar. of present year —0.322 4
WAE 4—5 F /K i Average precipitation from Apr. to May of present year 0.215 2
MAE 6—7 H Y KE Average precipitation from Jun. to July of present year 0.040 6
S &K T Climate factor F

Bi—4F 8—9 H R MIFE /KR Average air temperature and precipitation of Aug. to Sep. of last year 0.216 7
B —4F 10— Y44F 3 H 14 15 B FI %K & Average air temperature and precipitation from Oct. of last 1417 0
year to Mar. of present year ’

MAE 4—5 AR 58 /K8 Average air temperature and precipitation from Apr. to May of pres- 0.351 6
ent year

MAE 6—7 AR 5K Average air temperature and precipitation from Jun. to July of present year 0.360 0
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Table3 Relationship between grassland caterpillar density and climate factors at different life stage

S MEN T Climate factors F

AEF IR CRFRT—4F 8 I — 44 7 J1)

Average air temperature from Aug. of last year to Jul. of present year

SESF IR (HE YA 1 A —12 ) Average air temperature from Jan. to Dec. of present year
B —4E 8 AR Average air temperature of Aug. of last year

Bi—4E 9 A& Average temperature of Sep. of last year

i —4E 10 H IR JE Average air temperature of Oct. of last year

i —4E 11 H IR JE Average air temperature of Nov. of last year

SO O O O O w o O
—
©
Do
—

Bi—4F 12 H IR JE Average air temperature of Dec. of last year 001 0
MAE 1 HIRJE Average air temperature of Jan. of present year 811 9
MAE 2 HiE B Average air temperature of Feb. of present year 519 5
MAE 3 HIEE Average air temperature of Mar. of present year 1.373 6
MAE 4 H R Average air temperature of Apr. of present year 000 9
MAE 5 AR JE Average air temperature of May of present year 520 6
MAE 6 H I JE Average air temperature of Jun. of present year 855 2

MAE 7 R JE Average air temperature of Jul. of present year
M4 8 HIEJE Average air temperature of Aug. of present year
MAE 9 AR JE Average air temperature of Sep. of present year
MAE 10 H ¥R Average air temperature of Oct. of present year

MAE 11 H ¥R Average air temperature of Nov. of present year

S O O w O O O O O
o
o
(=)

MAE 12 H R EF Average air temperature of Dec. of present year

FERRERER—F 8 A —4F 7]

0.214 8
Average precipitation from Aug. of last year to Jul. of present year
EREKE (R FEYE T HE 12 A) Average precipitation from Jan. to Dec. of present year 892 2
B —4F 8 HRE/KE Average precipitation of Aug. of last year 4255
Bi—4F 9 A /K& Average precipitation of Sep. of last year 880 0*
Aii—4F 10 H B& /K1 Average precipitation of Oct. of last year 600 4

A —4F 11 H [&7K & Average precipitation of Nov. of last year
i —4F 12 H B&/K & Average precipitation of Dec. of last year
M4 1 A BE/KE Average precipitation of Jan. of present year

o
o
(=)
(2]

MAE 2 A BE/KE Average precipitation of Feb. of present year
MAE 3 A FE/KE Average precipitation of Mar. of present year
M4 4 FRE/KE Average precipitation of Apr. of present year
MAE 5 A RE/K & Average precipitation of May of present year
WA 6 F /K& Average precipitation of Jun. of present year

(2]
w
(=)
[N I N N

MAE 7 H[Fg&/K i Average precipitation of Jul. of present year

e~
Do
(o]
l

MAE 8 H [g&7K i Average precipitation of Aug. of present year
MAE 9 HF&7K 1 Average precipitation of Sep. of present year

WA 10 A &7k & Average precipitation of Oct. of present year
MAE 11 F F&7K & Average precipitation of Nov. of present year

S = O N = O O = O O O = =N = o =N
—
(3
W~

MAE 12 A BE/K & Average precipitation of Dec. of present year
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S fE N T Climate factors F

AFSF-3 I BE AR R K B (RFERT—4F 8 H — 44 7 D) 0117 0
Average air temperature {from Aug. of last year to Jul. of present year

ARSI VR BE AR K (4 4E 1 H —12 A ) Average air temperature from Jan. to Dec. of present year 1.839 8
R —4F 8 H IR JE MIFE /K i Average air temperature of Aug. of last year 0.121 4
B —4F 9 H IR FIPE /K & Average air temperature of Sep. of last year 5.480 0~
B —4F 10 H 5B FIf 7K f8 Average air temperature and precipitation of Oct. of last year 0.825 6
i —4F 11 H {5 B fI 7K B Average air temperature and precipitation of Nov. of last year 1.782 8
i —4F 12 H 5B FI 7K B2 Average air temperature and precipitation of Dec. of last year 0.936 4
MAE 1 AR E &K Average air temperature and precipitation of Jan. of present year 0.742 7
MAR 2 AR E RS /K & Average air temperature and precipitation of Feb. of present year 0.608 6
MAE 3 H IR JE &K & Average air temperature and precipitation of Mar. of present year 0.603 3
MAE 4 AR FIRE K& Average air temperature and precipitation of Apr. of present year 0.960 0
MAE 5 H R fIRE K Average air temperature and precipitation of May of present year 1.151 1
MAE 6 H IR E IR K & Average air temperature and precipitation of Jun. of present year 0.564 9
MAE 7 AR E MK & Average air temperature and precipitation of Jul. of present year 0.3727
WAE 8 H IR M /K & Average air temperature and precipitation of Aug. of present year 0.984 5
WAE 9 H IR BRI /K B Average air temperature and precipitation of Sep. of present year 2.785 6
MAE 10 A IR JE MIFE K i Average air temperature and precipitation of Oct. of present year 0.674 8
MAE 11 H IR B MK B Average air temperature and precipitation of Nov. of present year 1.235 4
AR 12 H IR B MK B Average air temperature and precipitation of Dec. of present year 0.105 6

TE:F A EMinas« 7&K P<0.05,

Note: * means significance at 0. 05 level by F test.
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The relationship between damage of grassland caterpillar and

climate factors in the Maqin County of Guoluo Prefecture

ZHOU Huakun', WANG Xiao-hui*, WEN Jun'?, ZHU Jin-fu*,
YE Xin'?, WANG Wen-ying”*, CHEN Zhe'"’
(1. Northwest Institute of Plateau Biology. Chinese Academy of Science, Xining 810001, China;
2. School of life and Geography Sciences, Qinghai Normal University, Xining 810008, China;
3. Graduate School of the Chinese Academy of Science, Beijing 100039, China;)

Abstract; Based on survey data of population density of grassland caterpillar over the years and temperature
and precipitation with long-term observation in the Maqin County, the climatic factors, especially tempera-
ture and precipitation, how to influence on the grassland caterpillar was determined in this study by analy-
zing the relationship between damage of grassland caterpillar and climate factors. The results of this study
showed that the grassland area damaged by grassland caterpillar was 14. 67X 10" ha in the Maqgin County of
Guoluo Prefecture, and the maximum population density was 500 per square meter, in 1993 and was seri-
ous in 2003. From 1971 to 2007, the mean annual temperature of Maqin County showed an increasing
trend, and the local precipitation showed a decreasing trend. The correlation analysis results showed that
the population density of grassland caterpillar was not related with the average annual temperature, annual
precipitation, average annual temperature and annual precipitation, but was significantly related with the
precipitation and the average temperature and precipitation in September of the last year, indicating that
the occurrence of grassland caterpillar was closely related to water and heat conditions in September of the
last year and the appropriate temperature and precipitation encouraged grassland caterpillars to become
pest damage. This study did not support the view in which the temperature was the limiting factor to cat-
erpillar life cycle because the increasing temperature and reducing precipitation in recent years in Maqin
County made the temperature not be a limiting factor, while the precipitation in September became the a
key factor which affected eclosion, copulation and oviposition and incubation in the caterpillar life cycle.

Key words: grassland caterpillar;temperature; precipitation;damage of grassland caterpillar; Maqgin County

Corresponding author:ZHOU Hua-kun E-mail:qhzhhk1974@ yahoo. com. cn



