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Study on prediction mathematical model of occurrence quantity and peri-

od for oriental fruit fly (Bactrocera dorsalis)
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Liang-lu',ZHANG Ping?

('Citrus Research Institute ,CAAS, Beibei, Chongging 400712 China; *Yuxi Citrus Research Institute , Huaning, Yunnan 652801 China)
Abstract: Oriental fruit fly (Bactrocera dorsalis ) is an important quarantine pest for fruits and vegetables. It occurred in Yun-
nan in recent years ,causing significant economic losses. Hanging traps in citrus orchards located in Yuanjiang and Huaning
counties, Yunnan Province for trapping oriental fruit fly and monitoring systematically has been done for many years. The re-
sults showed that the rampaging period was in June and July but a little bit earlier (around 10 d) in Huaning county and
occurrence quantity was much severer in Yuanjiang county. Based on the monitoring data collected from 2003 to 2008 in-
cluding trapped pests, and weather factors, temperature, humidity, precipitation, illumination etc. 2 prediction models were
established using the method of simple regression and multifactorial stepwise regression respectively. These 2 models could
accurately predict the occurrence quantity and period of oriental fruit fly. Furthermore ,the occurrence quantity and period of
oriental fruit fly were closely related to the interaction among multi—factors. The test results indicated that the model estab-
lished by multifactorial stepwise regression was more credible than that by simple regression.
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Table 1 Forecasting occurrence of oriental fruit fly in Yuanjiang county
< 1 1T
Year Xi X/ Xs /mm Xe/% Xs/h Y Fitting value of method I Fitting value of method II
2003 4 27.77 99 78 97.5 1 -0.6194 1.03
2004 0.2 28.6 233 74.5 153.2 6 4.128 9 6.249 3
2005 0 27.72 100 76 125.9 8 6.5912 7.840 6
2006 1.3333 29.69 148 68 160.2 1 -0.4911 0.830 1
2007 1.3833 28.45 145 74.1 134.2 -4 2.390 4 -3.9499
2008 2.3333 29.12 102 70 95 5 -0.898 5 34736
Y, =72.988 146 9-1.772 728 098 8X ,— Xy X5 X4 X5 7 (C).
2.395 270 803 3X, (mm) | (%) (h);Y
R=0.653 0 P>0.05 (8 1 1),
Y =-6.962 614 03+0.674 983 756 1X *X,— 2.1.2
0.198 154 671 09X *X3+0.004 241 674 202X ,*X s s
R=0.999 3 P<0.05 10d ( 6 ) N

X, 6 30 ( - ™ M) 11-25d (7 )
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Table 2 Forecasting occurrence of oriental fruit fly in Huaning county
| 11
X, X, /°C X5 /mm X4 /% Xs/h X, /°C X;/mm  Xg/% Xo/h Y Fitting value Fitting value
Year
of method 1 of method 11
2003 0.7778 28.1 171.4 78.9 16.8 24.23 61.5 76 30 13 13.0979 12.9663
2004 1.6667 21.92 9.2 523 71.8 24.15 59.4 76.3 8.4 8 8.0343 8.2198
2005 42222 23.74 5.1 60.7 60.4 239 49.8 76.1 26.6 10 10.2997 9.9716
2006 1.6667 24.03 47.3 78.4 74.4 25.64 29.1 69.5 79.8 1 1.1376 0.9603
2007 2.08 24.45 58.3 67.6 55.8 24.48 49.9 74.5 36.2 9 8.4304 8.8820
2008 1.5 22.35 50.4 65.4 55 25.26 38.9 72.1 75.2 9 5.0516 6.9935
3.247 883 688X,+9.540 528 555X , ,
R=0.997 2 P<0.01
Y=10.781 303 68-0.064 600 994 03X *X s+ , ,
0.093 462 612 98X,*X;-0.001 087 504 393 0 , , 1.361 1
X*Xs 18.529 4, 40, o S5a
R=0.999 6 P<0.05 ,
) Xl 6 20 ( ° . ! ) 5 o
X5.X5. X4, X5 10d (6 ) ,
(C). (mm) | (%) , 74.996 6
(h);X6.X7. X5, Xy 11~25d 64.703 4, 40, o ,
(7 ) (C). (mm) | ,
(%) (h);Y ;
7 1 1. ,
2.13 2008 ( 3)
3
Table 3 Verification of forecasting model for occurrence of oriental fruit fly in Yuanjiang and Huaning County
Place Simulation a & * ! ® ST Conclusion
Yuanjiang I simple regression 2.8333 5 -0.898 5 5 39756 1.361 1 Inaccurate
Yuanjiang II multifactorial regression 2.8333 5 34736 5 39756 74.996 6 Accurate
Huaning I simple regression 8.3333 9 5.0516 9 3.6362 18.529 4 Inaccurate
Huaning II multifactorial regression 8.3333 9 69935 9 3.6362 64.703 4 Accurate
, 2008 6 30 7
’ 8 3 ) ’ ’
29 8 5 ,
T, 75 7T 9 ) )
o b 2 b ’ N
2.2 ; , 7
2.2.1
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( 4 6 20 N 10~25d
Y, =107.128 638 6+3.996 337 008X — , )
0.013 710 966 654X;-1.349 529 763 9X, , ,
R=1.000 0 P<0.01 , .
Y =134.668 311 8+0.043 816 952 20X *Xs— , , o
0.062 782 625 82X,*X,+0.000 050 216 877 24X3*X 5 ,
R=0.998 0 P<0.05 , . 10d N
2.2.2 N 11~25d
, 7 15 N (3o
4
Table 4 Forecasting population of oriental fruit fly in Yuanjiang county
I 11
Year Xi X/ Xs /mm Xe 1% Xs/h Y Fitting value of method I Fitting value of method II
2003 4 27.77 99 78 97.5 16.5 16.4933 16.2507
2004 0.2 28.6 233 74.5 153.2 4.2 4.1933 4.0324
2005 0 27.72 100 76 125.9 32 3.1933 3.0351
2006 1.3333 29.69 148 68 160.2 18.6667 18.6598 18.4651
2007 1.3833 28.45 145 74.1 134.2 10.6417 10.6687 11.4249
2008 2.3333 29.12 102 70 95 12.6667 20.5878 16.8916
2 X0 X0 X5 Xy X LY 8 1 ( Mo

Note: X, X,, X5, X4, Xs and the same as in Table 1. Y means the amount of oriental fruit fly on August Lst.

5

Table 5 Forecasting population of oriental fruit fly in Huaning county

I II

X, X, /°C X; /mm X, /% Xsh X, /°C X, /mm  Xs/% Xo'h Y Fitting value  Fitting value
Year
of method I of method IT
2003 0.777 8 28.1 171.4 78.9 16.8 24.23 61.5 76 30 31111 3.108 4 3.1242
2004 1.666 7 21.92 9.2 52.3 71.8 24.15 59.4 76.3 8.4 S5.0111 5.108 5 5.1197
2005 42222 23.74 5.1 60.7 60.4 23.9 49.8 76.1 26.6 5.777 8 57751 5.778 7
2006 1.666 7 24.03 47.3 78.4 744 25.64 29.1 69.5 79.8 3.666 7 3.664 1 3.654 5
2007 2.08 24.45 58.3 67.6 55.8 24.48 499 74.5 36.2 44 44105 4.389 6
2008 1.5 22.35 50.4 65.4 55.0 25.26 38.9 72.1 75.2 8.666 7 43218 6.681 0
2 XX X X X X6 X X X 2;Y 7 15 ( o
Note: X, X5, X;,Xy,Xs,Xq, X7, Xs, Xo and the same as in Table 2. Y means the amount of oriental fruit fly on July 15.
Y, =8.891 795 04+0.457 052 439 7X — 40,
0.060 124 004 18X,-0.018 356 194 736X, , 5a ,
R=1.000 0 P<0.01 la ; ,
Y1 =10.331412 19+0.022 731 279 484X *X - , ,
0.006 591 920 614X,%X,+0.001 229 155 532 2X;*X, 63.571 3(>60), 41.823 1 (>
R=0.999 9 P<0.05 40), o
2.2.3 14 ,
b b b
, , ( 6)o
6
Table 6 Verification of forecasting model for population of oriental fruit fly
Place Simulation a . & ! ® SD Conclusion
Yuanjiang I simple regression 10.9792 12.666 7 20.587 8 32 57592 20.343 8 Inaccurate
Yuanjiang IT multifactorial regression 10.9792 12.6667 16.8916 32 57592 63.5713 Accurate
Huaning I simple regression 5.1222 8.6667 43218 25 1.8110 1.5393 Inaccurate
Huaning II multifactorial regression 5.1222 8.6667  6.6810 25 1.8110 41.823 1 More accurate
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