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Tabfe 1 Scafe criteria of factors

H¥F 4 ¥l Levels
Factors 1 Z 3 4 5

CREARETY ¥
Mean accumulated egg counts of the second (p.20] (20,35] [35.60] ¢80, 100] (100,o0)
generarion

—H{HTRTHEE X

Accumalated carches before peak in the first (0.500] (s00,800]  {8400.1200] (1200,1700] (1700,.o0)
generation
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Factors 1 2 3 4 3
BEREM X €0,15) €15,20] (20,25] £25,30] (30, 00)

Date of 502 squaring plants
s AP —7 A EaEAKE X,

Total precipitation from mid-June to early July

»B-KEREMHEN X
Date of firat finding eggs

«H¥AL 6 A 1H%E 1,6 A 2B 2, e,

The date is converted to number sccording to the rule,the first of June to 1,the second of June to 2,and so forth.
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Table 2 Statistic and scaled values of Cactors

{0,150] ¢150,200] (200,250]  ({250,300] (300,00}

¢0.10] £10,20] (20,30) {30,40] (40,003

£y 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1490

Yesr sequence LS LS LS LE LS LS LS LS LS TD LS MC LS MC LS
Y 69.2 35.1 48.9 145 0.9 41 164.5 25.3 27.3 22 15.8 &6 2 3.7

HeitWfd X, 1524.1 1303.7 1612-% 1326. 8 1955.8 874.B 1608.5 861 527.7 690 0187 616.1 715.2 4121 754
Statistic value 0 23 18 17 13 25 1B 10 14 18 2l 9 25 20 a5 12
X, 139.8 246.9 114.3 170.3 321.1 282-9 114.4 198.B  198.2 286. 6 242.9  175.2

y 4 3 3 5 1 3 5 2 2 z 1 1 1 1

HEE x4 4 4 4 5 a 4 3 2 2z 3 2 2 12

Scaled value x: 3 2 2 1 3 2 1 1 2 3 1 3 2 5 1

1 3 1 2 5 4 1 2 z z 4 4 3 3 2

LS. TD.MC R IL. A . ME EE 8T,
LS,TD and MC repredents the Lanshan, Tongde and Mianchsng trial site respectively.

21.3 SZEFARBHARSHE ST RREAEIFNE SR 3 T HRETES
B, B3 9 i AF e FUZZY [ K.

@ (0.3337 0.3361 O0.3301) & (0.3341 0.3398 0.3260)
@ (0.3347 0.3468 0.3188) @ (0.4166 0.25 0. 3333)
® (0.3181 0.3636 O0.3181) (0. 2087 ©0.3291 0.3721>
@ (0.3114 0.3244 0.3641) (0. 2598 0.3428 0. 3977)
(0. 32 0. 33 0. 35) .
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Table 3 Comparizon beiween fuzzry evalution models by § value

Fv 1 2 3 4 5 6 T 8 g FC FM nF
FM F(| i T4 ®it+
1 0.53 0.53 G. 53 0. 55 0. 53 0. 39 0. 39 0. 45 0. 3% 0. 43 Iy
2 0.63 0-63 0.63 0.48 0. 57 0. 45 0.45 0-45 0. 45 "0.53
3 1 1 1 1 1 1 1 1 1 1
! 4 1 1 1 0. 95 1 1 1 1 1 0. %
5 1 1 1 0.95 1 1 1 1 1 0. 9%
6 1 1 1 0. 95 1 1 1 1 1 0. % 0. 83
1 0.53 0.53 0.53 0.55 0. 53 0. 51 0.51 0. 51 0.51 0. 52
Z 0. 51 0.51 0.51 0.69 0. 51 0. 63 0. 563 0. 63 0-63 0.58
3 1 1 1 0-.95 1 0. 95 0. 95 0. 55 1 0. 58
z o4 0. 84 0- 84 G- 84 0.9 0. 84 0. 84 G. 84 0. 84 0. 84 0. 85
R 0. 84 0. 84 0. B4 0.9 0. 71 0- 84 0. 84 0. 84 0. 84 0. 83
6 0.71 0-71 0. 71 0.9 0.7l 0.7l 0. 71 0-71 0.71 0.73 0. 75
1 0.53 0.53 0.53 0.66 0.53 0.51 6. 51 0. 51 0.51 0. 54
Z 0. 66 0. 66 0. 66 0.51 0. 566 0.67 +  0.67 0.72 0.66 0. 65
3 3 1 ' 1 1 1 1 1 1 1 1 1
4 1 1 1 0.95 1 1 1 1 1 0. 9%
5 1 1 1 G 95 0. 76 1 1 0. 86 1 0. 95
6 | 086 0.86 0.86 ©.95 0.9 0.8 0.8 (.86 0.86 0.B6  ©0.83
1 0.53 0-53 0.53 0. 66 0. 37 0.51 0.51" 0.51 0.51 0.52 0.52
2| o.67 0.66 0.66 0.45 0.66 0.72 0.7 (.63 0.7  0.65 0. 61
3 1 1 1 1 1 1 1 1 1 1 0. 9y
¢ 4 1 1 1 0. %5 1 1 1 1 1 0. 9% . 95
5 1 1 1 G. 95 1 1 1 1 1 0. 9% 0. 94
6 1 1 1 0.95 1 1 1 1 1 0. 9% 0. 86 0. 8%
Fv £k | ©.83 0. 83 0.83 0.83° 0.8 0. 81 0. 82 0. 82 0. 82 216 P ELH
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Table 4 Comparison between fuzzy evaluation modela and linear models

mNET B 8= Fi{i BERpEsE WIE 1990 F R
Factors Regression funcrions F value History accoracy Forecast for 1990 *
T1sT3sXs y=166.6~+0.02x,— 2. Bdxy— 0. 391y 5.72= 46. 2 4
EIPE 2% J) y=3T6+% 4dxy— 0. 40x; — 0. G2%a §.995 # 53-8 3
T2sTasTy »=201. 60—3. 3Bx; —0. ddxy+0. 2lx, 5.12= 46.2 4
TpsTa>Ty »=171.40—3. 19x%; —0. 32xy~+ 0. 52x5 6. 35 = 46, 2 4
T1+T2 T30 Ty »=163.58+0,025%;, — 3. 50x;—0. 45x3— 0. 70xa 4.07 = 38. 5 4

Xii— kil Bt Accumulated caiches before peak i the first generation

X HIERRE Date of 50% squaring plants

X316 BPEg—7 HEHHREKE Total precipuation from mid-Yune to early July

X B—wEMBA AR Date of first finding eggs

X —{LFEH R IPE  Mean accumulated egg conris of the firs generanion

TpaTeexasxasxs HEE X0 XXX X 991 Scaled value of Xy, X: 0 Xs. X, and Xy, respectively
Y ZHFH Rt & Meen accomulated egy - runes of the second generation

SR BEBNHE TS EREMNRSA 53.8%:FIR 1990 FE XN 31K, MALItE
3 216 MESIPHBRISE o4 MERIP SEN 1 IEFEEN 100%; FIA 1990
ECATHRESR 2. EREARKNEN I 7T/ EH. BT 1R, ST, FUZZY
HERENERER, TR FUZZY E£4FHRAREEREMABETAE . MHE
BEHRITFHRIRERE. :
2.3 FUZZY BiERIa T

T 4R 2 0 452 T B I 0N I T A A B R A S o R S B A Y R HEAT S, MK
ERE RS T, FRAEDMBIRERTESR . 9N SHEHN 1 HEFIFHREN
1990 SEHFB S LR IBA R T HHE IR, B EA S HAHDETLE S TH .

ERFEFRETFHER. S REANWABHS -RTFEWERER KA AHXE. B
ML EENEIAHETAEM L, IS R H A, ORI R RE X 6
AR X,.6 ATAR 7 A LAARKR X, MIF—REAAFHAWN X, F4+ I HTHR
FUZZY SRR, & TFHETAB N, & H TR EH &/, LB, Zadeh BUNE
“Zadeh BN T SHEEHNERB L. ARFE TR . EHAE 7. DERTARE L
FUZZY #FHS K. SERERAENTEN, TUBHBTHREMFREER. BEHEER
FEEN100% B 1990 FIER . ERREUFNAFFHHUMER,.MELNET RRH
TheR. R AT W LR @M H A FUZZY %58 78 210977 a0 1 A9 2 4 52 B4 MR
K TR S
3 #EwRFoitit

UEBHEFSHRAENAREOHLEREIEEHFONE HERETRE. X W
HMEF AT, LA R A A A R TI R R B SRS E. TR,
Zadeh B/NE T HE FHAMHRLEER CCHA . ZHNRET . ERZN. SHRET
fl Einstein EFHE R M EEETRENRE. METHREHRE R NER.

PIEY e FUZZY S8 MERM E AT HEERMHR TN, M
AL M B R W VR T IR T4 S A MRS RS AT RiTRE .
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APPLICATION OF FUZZY MULTIFACTORIAL EVALUATION
TO THE FORECASTING OF COTTON PINK BOLLWORM
(PECTINOPHORA GOSSYPIELLA SAUNDERS)

Xie Jialong Chen Yuanguang Shen Bin
(Shanghai Tnstitute of Entomology, Academia Sinica,Shanghai, 200025)

At Zhenhai region, Ningbo .Zhejiang ;a 12-year experiment on pink bollworm was carried
out to develop related monitoring and forecasting procedures with sex pheromone traps.
Through optimum correlation analyses. accumulated male catches/trap/night before peak
catches in the first generation.the date of 50% squaring plants and the total precipitation
from mid-June to early July were selectcd as the parameters to build models for evaluating
the mean egg counts in the second generation. Since the uncertainty and fuzziness of male
catches . the fuzzy multifactorial evaluation model was adopted. With the predictive accuracy
as criterion,nine kinds of fuzzy weights.four types of fuzzy matrices,and six generalized op-
erators were compared respectively and their basic properties were dis;:ussed. 94 evaluating
models ,among 216 constructed models,an historical field data in 100 percent. Based on these
models,optimum evaluating model was obtained. Comparing the fuzzy optimum model with
multiple linear models ,it was distinet that the fuzzy model was more accurate.convenient and
informative. Based on the optimum evaluating model,a predicting model was constructed by
adding the first date of finding eggs as the fourth parameter. This model enhanced forecasting
function. By simulating operation,a practicable“quick index table for forecasting”was given.
The simulated results coincided with the actual field incidence. This research provide a new
idea for economic threshold and forecasting procedure by means of pberomolne and other be-

haviour-modifying chemicals.

Key words: Pectinophora gossypielia ,sex pheromone . fuzzy multifactorial evaluation ,quick in-

dex table for evaluating,forecasting model.
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