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Analysis of economic loss from pest insects and plant disease in
cotton of China during 1991-2000
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Abstract [Objectives] Cotton is an important economic crop in China. Frequent outbreaks of biological disasters such as
plant disease and pest insect has been threatening the cotton production in China since 1991. [Methods] In current study, by
using 20 years’ statistical data of cotton protection, cotton yields and occurrence of pathogens and pest insects, we mainly
analyzed the potential tendency of occurrence areas, yield enhance after control, actual loss yield after control of cotton pest
insect and disease from 1991 to 2010. [Results] Firstly, with respect to the pest insect, the occurrence areas and control areas
decreased 24.2% and 15.1% while yield enhance after control, actual loss yield after control increased 25.3% and 22.4%,
respectively. With respect to the pathogen disease, the occurrence areas, control areas, yield enhance after control, actual loss
yield after control all increased 16.2%, 38.3%, 303.8% and 175.4%, respectively. Secondly, the occurrence areas, control areas,
yield enhance after control, actual loss yield after control from pest insect were higher than these from pathogen diseases.
Thirdly, although we took a series of control measures, the actual loss yield rate caused by insect pest and pathogen disease

were elevated from 4.0% in 1991 to 5.7% in 2010. Specifically, the actual loss yield caused by pest insect and pathogen
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disease was increased from 19.06 ton and 3.90 ton in 1991 to 23.33 ton and 10.72 ton in 2010, respectively. Finally, pathogen
diseases and pest insects of cotton mainly occurred in Middle and Eastern regions as well as Xinjiang’s districts of China.
[Conclusion] Pest insects and pathogen disease are still important factors influencing the cotton production in China. In
order to effectively reduce the negative effect of cotton pest insect and pathogen disease, we should establish the risk
assessment and monitor and warn those biological disasters in time, improve the ecological environment of farmland, increase
the integrated pest management researches on regional farmland ecosystem, and then take corresponding and propermeasures.

Key words cotton, cotton pest insect, pathogen disease, occurrence area, yield enhance after control, actual loss yield after

control, economic loss analysis
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Table 1 Linear trend of plant disease and pest insect in cotton from 1991 to 2010

R P
Index Pest Linear equation Coefficient P Value Trend
Plant disease Y=0.023X 45.863 0.4850 0.0010
Occurrence area Pest insect Y =-0.034X+70.803 0.1200 0.1340 N
Plant disease Y=0.04X 78.612 0.7070 0.0000 T
Occurrence intensity Pest insect Y= 0.001X+2.589 0.0000 0.9590
Plant disease Y=0.032X 64.069 0.5910 0.0000 1
Prevention area Pest insect Y=-0.117X+239.282 0.2720 0.0180 !
Plant disease Y=0.051x 100.91 0.7370 0.0000 T
Control degree Pest insect Y =-0.095X+196.536 0.1490 0.0930 N
Plant disease Y=1.623X 3229.77 0.7880 0.0000 T
Recover loss Pest insect Y=-0.217X+548.55 0.0020 0.8520
Plant disease Y=0.002X 3.878 0.6570 0.0000 1
Recover loss ratio Pest insect Y =-0.007X+14.398 0.3410 0.0070 1
Plant disease Y=0.555X-1102.69 0.5470 0.0000 )
Actual loss Pest insect Y=-0.525X+1077.07 0.1110 0.1520 N
Plant disease Y=0.001X 1.065 0.3620 0.0050 1
Actual loss ratio Pest insect Y=-0.003X+5.174 0.3860 0.0030 !
Y % % t
% t % X 1991 2010 X >0
X <0 P <0.05 P >0.05 T b

N 0

Y state occurrence area of crop pest (hm?), occurrence intensity (%), prevention area (hm?), control degree (%), recover loss
(t), recover loss ratio (%), actual loss (t), actual loss ratio (%); X state year from 1991 to 2010. | or 1 indicate significant
decrease or increase at P < 0.05;  and / indicate no significant trend; indicate fluctuated around 0.
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Fig.1 Occurrence area (A) and occurrence intensity (B) of plant disease and pest insect in cotton from 1991 to 2010
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Fig. 2 Control area (A) and control degree (B) of plant disease and pest insect in cotton from 1991 to 2010

114.3%
2 B

30.2%

23 WREFHEHEFHZERKEMZ DB

K=

2010

3 A 1
20 3
A 1
1991  7.62 ¢ 2010 30.77  t
17.95 ¢
303.8% 3 A
1991 83.75 t 104.92 t
11392 t 25.3%



: 1991—2010

- 1109-

3 A
2010
3 B

1991

Bk (1)

1 600 000

1400 000

1200 000

1 000 000

800 000

Recover loss (t)

600 000

400 000

200 000

0

—a— A% Plant disease
—eo— AL H ¥ Pest insect

A T

T T T g T d T ¥ T T % T ¥ T . T T T

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010

36 +

Recover loss ratio (%)

BEHRRF (%)

0

27 A

40y Year

\ —u— AP Plant disease
— o — MATEHUE Pest insect
—&— HiAEs 25K Crop pest

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010

Ay Year

B3 1991—2010 £XEHREFRERABREIIRAE (A) FEEHREE (B)

Fig.3 Recover loss (A) and recover loss ratio (B) of plant disease and pest insect in cotton from 1991 to 2010
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Fig.4 Actual loss (A) and actual loss ratio (B) of plant disease and pest insect in cotton from 1991 to 2010
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Fig. 5 Spatial distribution of cotton pest in China.

The basic data in the map of China are from the Research Center for Eco-Environmental Sciences, Chinese Academy of
Sciences.
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