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Population dynamics of the armyworm in China: A review of the past
60 years’ research

JIANG Yu-Ying™ LI Chun-Guang ZENG Juan LIU Jie
(National Agro-Technical Extension and Service Center, Beijing 100125)

Abstract The occurrence, management, and economic impact of the armyworm, Mythimna separata (Walker), in China was
reviewed based on data from field surveys and poplar branch and light trap catches from 1950 to 2013. Several key
characteristics of armyworm population dynamics are as follows: (1) The fluctuation of the overwintering generation of
armyworms was slightly different in southern China, the population size of the first generation declined in Jianghuai region of
central China, but the damage caused by the second and third generation have been progressively greater in recent years;
(2) The most extensive spatial distribution of the second generation was seen in the Huanghuai region, northern, northeastern,
southwestern and northwestern China, and since 1995, the major crop affected by armyworms has been wheat rather than corn.
(3) The most important factor affecting armyworm population dynamics is the planting area of cereal crops, although annual
and regional population fluctuations are determined by changing climate, the extent of crop damage depends on the local farm
habitat.

Key words Mythimna separata, population dynamics, occurrence evolution, influential factors

Mythimna separata Walker

1979

2013
1950—2013

**

201403031
E-mail: jiangyuying@agri.gov.cn
2014-07-10 2014-07-16



60 -891 -

2003
1 3
1990—2013
1 fHHEAXEFEEER
1950—2013 64 1
20 666.7 hm? 1
1976 1977 1972 2012 1966
1 5 666.7  hm? 7
2012 1977 1976 1972
2013 1990 1989 100 t
5 2012 558.6 t 62
1950—2011 11.8 2 2013
211.5 t 1990 1987 1989
120 t 30 t 10
20000 -
18 000 -
16 000 -
~ =~ 14000
£ E 1000 -
S
S 10000
E2 5000
5@2 6000 -
4000 - ‘ | ‘ l ‘l
2000 |
H

2012 99.2 t 1989
49.7 t 1966 1972 1979 1987 1990 1991
2002 2013 8 30 t
100 t
14 2012 657.8 t 2013 250.7
t 1986 1987 1989 1990 155~182
t 1977 1981 1984 1991 1997 1998 2002

2005 103~113 't
1950—1965
2586 hm? 1444
hm?> 1 1960
587.1 hm® 389.6 hm?
113 t 1965
251 t 11.1  t 1953
219 t  1950—1965 16

1950 1953 1955 1958 1960 1963

1953 1953
1953 1965 1966
mmm %A THIFR Occurrence area 200
— PR THFX Prevention area
— MR Total losts 600 Q
l 500 S
2 g
400 2 ;:‘R”
300 8
e
Wl ottt =
’ ||H’|| ||‘ H| 100
(L
s a
SRS

1 1950—2013 £ £ E# R A ERFAFH K

Fig. 1 The occurrence area, control area and crop lost of armyworm in China, 1950-2013
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Table 1 The occurrence area, control area and lost of main crops of armyworm in the past decades
10 000 hm? 10 000 hm? 10 000 t 10 000 t
Stage Yearly mean Yearly mean Yea_rly mean Yearly mean
occurrence area control area retrieve lost actual lost
(10 000 hm?) (10 000 hm?) (10 000 t) (10 000 t)
1950-1965 258.6 144.4 11.3 111
1966-1991 720.9 525.5 60.8 24.0
1992-2011 458.7 390.2 58.9 17.6
2012-2013 871.8 845.5 385.1 69.2
1950-2013 528.1 397.9 57.9 20.3
2 2012—2013
1966—1991
hm? 1968
17 666.7 2 MHEIMBLIHAE
1200  hm" 21 REREHLL
525.5  hm? 666.7
1977 886.7 60.8
t 3 t 1990 t
1987 1989 120 ¢t
240 t 30 50 !
t 6
19922011 30°C
5
458.7 20 1
hm? 1
3902 hm? 1998 2 2 3
t
83 17.6 5 2 3
t 2002 30 t 3
2 3
938.3 1950—2013
4 947.2 4 2
558.6 t 99.2 1
2013 3
743.7 t 4
39.3 2
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Table 2 The percentage of occurrence area of armyworm in different region of China
Year South Jianghuai Huanghuai North Northeast Southwest Northwest
1970-1979 7.4 22.3 21.8 24.3 17.9 2.7 3.6
1980-1989 6.9 16.5 18.2 26.7 22.2 5.6 3.9
1990-1999 2.0 9.1 22.7 31.6 17.0 8.5 9.1
2000-2009 2.8 8.8 24.0 321 15.1 7.3 10.0
2010-2013 5.9 5.7 22.7 33.0 16.4 6.0 10.3

1970-2013 4.9 13.4 21.8 29.1 17.9 6.1 7.0
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Fig. 2 Occurrence area of armyworm in wheat and corn, 1950-2013
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Table 3 The percentage of occurrence area, control area and main crops lost of armyworm

Wheat Corn Rice Other cereal crops
Parameters

1950-1985 1986-2013 1950-1985 1986-2013 1950-1985 1986-2013 1950-1985 1986-2013

%

53.7 25.4 22.2 55.9 8.0 7.0 16.2 11.7
Percentage of
occurrence area
% 49.2 24.8 21.2 54.8 9.9 9.1 19.7 1.3
Percentage of
prevention area
% 36.6 145 27.8 67.1 22.3 8.1 134 104
Percentage of
retrieve lost
% 315 16.6 40.1 63.6 14.7 6.5 13.7 133
Percentage of
actual lost
%
Percentage of 0.5 0.2 0.4 0.5 0.1 0.1 — —

harmful lost
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Fig. 3 Percentage of occurrence area of the 1st-3rd generation armyworm in China, 2001-2013
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Fig. 4 Planting areas of main cereal crops in China, 1950-2012
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