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Application of the analytic hierarchy process to pest managanent in the rice
fields of Shanghai City

WAN N ian-Feng"?, JIAN G Jie-Xian'", XU Jian-X iang’,WU Jin-Cai’ (1. Instituted PlantProtection o theShanghai
Acadeny o Agricultural Sciences, Shanghai K ey L aboratory o Protected H orticultural Technology, Shanghai 201106, China; 2. D epariment
o Plant Protection o A gricultural College & Yangzhou U niversity, Yangzhou 225009, China). Acta Ecologica Sinica, 2005, 25 (11): 2997
3002
Abstract: In the production of field crops, pesticides are often applied to fields to control pests, including crop diseases, pest
insects and weeds W ith society caring more and more about the safety of the environrment and people's health, traditional
pesticide-based pest-control is facing a challenge It isw idely accepted that making pest control decisionsmore scientifically is
onew ay to reduce pesticide use in crops

The analytical hierarchy process (AH P) is a flexible modeling methodology that has been applied in aw ide range of
planning and decisionmaking envirorments It offers the ability to structure a problem in hierarchical form as view ed by the
decisionmakers The method pemits either subjective or objective evaluation, allow ing for consideration of intangible and
qualitative factors, and thus it facilitates assessnent of relevant criteria critically and logically to assist in making sensible
decisions

A fter investigation and analysis of the practice of pesticide goplication in the rice fields of the A gricultural Experimental
Zone of Shanghai (Songjiang district), AH P was gpplied to evaluate 4 alternative pest-control strategies Comprehensive
Profits (CP) and Comprehensive Costs (CC) of the pest-control strategies were used as the targets of AH P, in which
Comprehensive Profitsw ere classified into economic, ocial and ecological profits, w hile Comprehensive Costsw ere lit into

economic, ocial and emlogical costs Ratio of Cost to Profit (RCP) was calculated by dividing Comprehensive Costs (CC) by
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Comprehensive Profits (CP). In using theAHP to model thisproblem, w e developed a hierarchic structure (four levels goal,
criteria, sub-criteria, and alternatives) to represent the problem and made paiw ise comparisons T he judging matricesw ere
developed, and tests of coherencew ere carried out Then correpponding contributionsof the control measures to CC and CP
w ere calculated, and each control measure's contribution to the CC was divided by its contribution to the CP to evaluate the
measure’ s contribution to RCP. A coording to the analysis, the best strategy was to gpply pesticides 5 times (at the active
ingredient rate of 2. 23kg- hm™ %) during thew hole period of rice grow th and to use a frequency vibration lamp to attract and
kill pests The second best strategy w as to apply pesticides 3 times (at the active ingredient rateof 1. 52kg- hm™ ?) alongw ith
using the frequency vibration lanp. The mplenentation of the AHP in this case damonstrates its usefulness as a tool to
evaluate pest-control strategies in crops

Key words analytical hierarchy process Shanghai City; pest managanent, Ratio of Cost to Profit
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Fig 1 Indicator systen of Comprehensive Profits (CP) and Comprehensive Costs (CC) assessnent to pest managament in rice fields
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(1) O-T:
(@] T1 T2 T3 W
T1 1 3 6 0. 6667
T2 1/3 1 2 0.2222
T3 1/6 1/2 1 0.1111
Max= 3, Cl= 0, RI = 0.58, CRI = 0< 0.1, Oo-T W (0. 67,
0.22, 0.11)7 , , (
CRI W , Max Cl RI :
, )
(2) TiM T2M TsM
T1 M1 M 2 M3 W T2 M a M5 M6 W T3 M 7 M s Mo w
M1 1 3 7 0.6586 M4 1 1/3 1/2 0.1634 M7 1 1/3 1/3 0. 1429
M 2 1/3 1 4 0.2628 Ms 3 1 2 0.5396 Ms 3 1 1 0. 4286
M 3 1/7 1/4 1 0.0786 _Ms 2 1/2 1 0.2970 _Mo 3 1 1 0. 4286
CRI = 0.0279 CRI = 0.0079 CRI =0
(3 M -Y
M1 Y1 Y2 Y3 Ya W M 2 Y1 Y2 Y3 Ya W M3 Y1 Y2 Y3 Ya W
Y1 1 3 5 6 0.5715 VYi 1 3 5 7 0.5817 Y1 1 4 5 6 0. 6000
Y2 1/3 1 2 4 0.2355 Y2 1/3 1 2 4  0.2314 Y2 1/4 1 2 4 0.2135
Ys 1/6 1/2 1 2 01224 Y3 1/5 1/2 1 2  0.1205 Y3 1/5 1/2 1 2 0.1178
Ya 1/6 1/4 1/2 1 00706 Y4 1/7 1/4 1/2 1 0.0664 Ya 1/6 1/4 1/2 1 0. 0687
CRI= 0.0181 CRI= 0.0105 CRI= 0.0339
, 8 5 4 3 ,
8 ; 8
5 4 3 : , 8
5 4 3 , ,
M 4 Y1 Y2 Y3 Ya w M s Y1 Y2 Y3 Ya w M6 Y1 Y2 Y3 Ya w
Y1 1 1/4 1/5 1/6 0.0551 Y1 1 1/6 1/5 1/4 0.0623 Y1 1 1/6 1/5 1/4 0. 0623
Y2 4 1 1/3 1/5 0.1301 Y2 6 1 1/2 1/3 0.2048 Y2 6 1 1/2 1/3 0.2048
Y3 5 3 1 1/3 0.2639 Y3 5 2 1 1/2 0.28% Vs 5 2 1 1/2 0. 2896
Y4 6 5 3 1 0.5509 Ya 4 3 2 1 0.4433 Vs 4 3 2 1 0. 4433
CRI= 0.0804 CRI= 0.0945 CRI= 0.0945
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