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Determination and assessment for risk areas of the Helicoverpa

armigera Hiubne
WANG Zheng:lun9 LI Dian-Mo ", XIE Bao-Yu (State Key Laboratory of Integrated Management of

Pest Insects and Rodents, Institute of Zoology, Chinese Academy of Sciences, Beijing 100080, China). Acta Ecologica
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Abstract: As a rule, it is called the pest existent areas in which insect pest is present, whereas the risk
areas are some places where pest population density exceeds the economic threshold. The risk areas can be
divided into different regions such as low, lower, moderate, higher, high outbreak areas according to the
outbreak degree. It is important to regional pest management to determine the risk areas, for example, we
can use different control measures for corresponding outbreak regions.

In this study, the Geographic Information System (GIS) technology and geostatistics method are used

to determine the risk areas and outbreak probability for the specific economic threshold in the central and
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southern part of Hebei province. Moreover, the risk area and high risk area maps are acquired by modeling
the historical data of the 2nd generation eggs of Helicoverpa armigera Hiibne from 1980 to 1997.

The distribution characteristics of the 2nd generation eggs are that the density grades are high in
southwest, whereas its grades are low in northeast in the study areas. From northeast to southwest, the
densities of eggs become higher and higher. The grades are the highest in Fuping, Quyang, Xingtang,
Lingshou, Pingshan, Handan, Linzhang, Wei county, etc. and the lowest in Zunhua, Fengtian, Fengrun,
Tangshan, Fengnan. etc. .

Based on the qualitative and quantitative analysis to the relation between the risk areas and impact
factors such as meteorology. cropping system, elevation, the 1st generation moth quantity, etc.. We
found that the meteorological factors including temperature and rainfall were the primary factors., the
rainfall in the June was key factor, and the cropping system., the proportion of the wheat and cotton area
to the whole area areas, the moth quantity of the 1st generation had effects remarkably to 2nd generation
eggs. Besides, environmental factors such as elevation, natural vegetation abundance degree and their
proportion to the whole area had some advantage to development of the eggs. The higher elevation, more
mountain and tableland, more sandy soil, abundance natural plant, higher wheat plant proportion, less
rainfall, higher temperature, lower humidity and higher moth quantity of the 1st generation are
characteristics of the high risk areas of Helicoverpa armigera Hiibne.

Three kinds of risk areas have different significance and role to pest management activity. It can be
acquired by analyzing the history data for potential risk areas, the aim building this kind of risk areas is to
explore the key factors and pest population outbreak mechanism, moreover it is also the foundation of the
prediction model. If we want to know about outbreak in the specific area and year when population density
exceeds the economic threshold, it can be completed by appropriate interpolation methods and query
commands in a GIS environment, and if we just want to know outbreak probability exceeding the specific
economic threshold, it can be made by using the Indicator Kriging methods.

We need to know about the locations of risk areas, more important to understand the outbreak
mechanism and predict outbreak trends for regional pest management. And the injury can be reduced to
least level just by grasping and forecasting precisely outbreak trends and risk areas. In this study,
assessment and analysis synthetically to risk areas is made by relating with some impact factors such as
meteorology . cropping system, population quantity. etc. .
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1

Table 1 Variation of the impact factors in each risk areas

low lower moderate higher high
each risk areas (km?) an/(\lriie(i)f 6621 o182 12304 33359 32085
proportion (%) (7.08) (9.82) (13.15) (35.66) (34.3)
Plowland (%) 77.06 86. 04 91.27 82. 49 61.43
Woodland (%) 4. 89 1. 74 4.98 7.89 7.44
Grassplot (%) 10. 40 5.56 2.69 8. 34 28.95
Water area( %) 1.53 0. 44 0. 24 0. 54 1.22
Mountanious region( %) 5.83 0. 00 4. 07 13.33 31. 88
Hill (%) 6.75 2.30 0.24 3.84 6.13
Mesa (%) 0.15 0. 00 0. 00 0.33 1. 69
Tableland (%) 0. 00 0. 00 0. 00 0. 00 4.51
Campagna (%) 87.27 97.70 95. 69 82.50 55.79
Clay (%) 0. 00 0.11 0. 00 0. 00 0. 00
Loam (%) 96. 94 98. 91 94. 30 89. 04 90. 97
Sandy soil (%) 3.06 0.98 5.70 10.72 9.03
Elevation (m) 49. 98 7.57 44.56 128.57 285.09

(—0.09~651.09) (—0.18~50) (0~1669-39) (0~1993.62) (16.19~2000)

1232 1592 1784 1956 1180

h quanti hs
¢ OMoth quantity(moths) oo 0oy (634~2591)  (563~3501)  (570~4813)  (335~3869)

31. 30 42.93 43.01 46. 61 56. 67
Wheat proportion( %) (24.97~47.28) (40.09~46.68) (38.87~50.87) (37.38~61.27) (41.88~62.79)
8.55 11.97 16. 54 22.32 15.72
Cotton proportion( %) (5.76~11.85) (5.81~18.61) (9.86~32.05) (10.98~33.62) (10.54~30.55)
5 Average 19. 64 20.13 20.53 20. 8 20.7
temperature in May( C) (19.32~19.90) (19.63~20.50) (20.02~21.38) (20.10~21.63) (20.11~21.17)
6 Average 23.54 24.93 25.10 25.48 25.28
temperature in June( C) (23.17~25.10) (23.97~25.56) (24.45~25.85) (24.49~26.15) (24.67~26.19)
6 Rainfall 76. 44 70.83 62.42 59.91 59. 94
gross in June (mm) (68.03~81.17) (60.04~81.41) (55.44~77.58) (53.19~69.07) (53.15~69.58)
6 Temperature- 4.01 3.78 3.79 3.76 3.77
humidity coefficient in June (3.77~4.17) (3.71~3.91) (3.68~3.91) (3.66~3.91)  (3.67~3.91)
* ’ N ~ ~ ~ ~ ~ ) ~ ~ ~ ~
; N N N N .6 .6
.6 O The proportion of each risk areas indicate the proportion of their

area to area of study areas respectively. The proportion of the plowland, woodland, grassplot, water area, hill, mesa.,
tableland, plain, clay, loam, Sandy soil indicate the proportion of their area to study area respectively, and change range
of the elevation, moth quantity, wheat proportion, cotton proportion, average temperature in May, average temperature

in June, rainfall gross in June, temperature-humidity coefficient in June is in bracket
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