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Determination of Comprehensive Indexes in Occurrence Degree
of Potato Insects and Diseases

XIE Chengjun, LIU Puming
( Xiji Service Center for Popularizing Agricultural Technique, Xiji Ningxia 756200, China )

Abstract: Little is known about comprehensive indexes in occurrence degree of potato insects and diseases in its
statistic data, which influences scientificalness, comparability and applied value of the data. For this reason, based on the
statistic data of Xiji county collected in ten years, Fuzzy vectors synthesis technique , Fuzzy comprehensive evaluation
method and  were used to investigate the comprehensive indexes in the occurrence degree of the potato insects and
diseases. These results indicated that when the method [ was as a fixed sample and compared with method II and III, the
correlation coefficients were significant, with coincidence rate of 100%; the method  had many characteristics, such as
simple calculation, which could be used as the basis for standardizing on basic statistic data of plant protection.
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Table 1 Statistics of main insects and diseases of potatoes in Xiji County from 2000 to 2009

hm

2

Year Item Virus disease Late blight Early blight Bacteria ring rot Black leg  Aphid Qoil beetle Soil insect Total acreage
2000 27000 36533 28000 31000 23333 20667 6867 24221 197621
2 2 4 2 3 2 2 3
2001 25733 37867 29000 32000 27333 18333 4577 24787 199630
2 3 2 2 2 2 1 2
2002 23333 36733 36000 27800 24667 24000 3532 26333 202398
2 2 2 2 2 1 1 2
2003 25667 37413 37413 29200 24000 24800 3254 26667 208414
2 3 1 2 1 2 1 3
2004 38533 40027 34467 36333 28667 40000 3566 28667 250260
4 2 1 3 1 3 1 2
2005 41600 48667 39000 40533 28667 39000 3120 34000 274587
2 1 1 3 1 1 2 2
2006 75600 75600 75600 63867 50667 56000 8667 37733 443734
5 2 5 2 4 1 4 3
2007 64733 62533 62533 37733 45000 38000 3749 57067 371348
3 2 4 2 1 2 1 3
2008 60133 65467 63733 43467 28067 55333 1560 56667 374427
3 1 2 1 1 2 1 3
2009 60467 66667 66667 40067 20067 50000 862 40000 344797
3 2 2 2 3 1 1 2
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Table 2 Membership degree in different grades of the occurrence degree

1 2 3 4 5
Occurrence degree (Level) a b a b a b a b a b
0.8 0.7 0.1 0.2 0.1 0.1 0 0 0 0
Occurred slightly
0.1 0.15 0.8 0.7 0.1 0.15 0 0 0 0
Occurred moderately or slightly
0 0 0.1 0.15 0.8 0.7 0.1 0.15 0 0
Occurred moderately
0 0 0 0 0.1 0.15 0.8 0.7 0.1 0.15
Occurred moderately or heavily
0 0 0 0 0.1 0.1 0.1 0.2 0.8 0.7
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Table 3 Comprehensive indexes in the occurrence degree of potato insects and diseases and yield loss rate
in Xiji County from 2000 to 2009
Fuzzy Fuzzy
Fuzzy vector synthesis technique Fuzzy comprehensive evaluation method
Year Level % Level % Level %
Ccomprehensive index Yield loss ~ Comprehensive index Yield loss Comprehensive index Yield loss
2000 2.50 20.00 2.50 20.00 2.73 21.84
2001 2.17 17.36 2.18 17.44 2.23 17.84
2002 1.88 15.04 1.92 15.36 1.91 15.28
2003 2.01 16.08 2.01 16.08 2.30 18.40
2004 2.33 18.64 2.41 19.28 2.81 22.48
2005 1.72 13.76 1.74 13.92 1.92 15.36
2006 3.24 25.92 3.18 25.44 3.77 30.16
2007 2.51 20.08 2.55 20.40 2.90 23.20
2008 1.94 15.52 2.06 16.48 2.29 18.32
2009 2.11 16.88 2.16 17.28 2.26 18.08
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