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Using light trapsto forecast the occurrence of
Dendrolimus punctatus (Walker)

CHEN De-Lan”~
(Forestry Bureau of Wuyishan City, Wuyishan 354300, China)

Abstract [Objective] To develop a model to predict the abundance of larvae of the next generation of Dendrolimus
punctatus from the number of adults caught in light traps. [Methods] For five consecutive years from 2013-2017 the number
of adult females and males captured in light-traps, and the sex ratio of the overwintering and first generations of D. punctatus,
were collected. During the same period the abundance (density) of the first and second (overwintering) larval generations were
investigated in the field. Factors correlated with the abundance of the next larval generation, such as the number of adults, and
sex ratio, were identified using Excel 2016. A predictive model using neural networks was established with Matlab 2016.
[Results] The predictive model had a better than 0.92 fit to the actual data and was more than 0.90 accurate. [Conclusion]
The Matlab model for predicting the abundance of the next larval generation of D. punctatus on the basis of adult light
trapping data is very suitable for short-term, fine prediction. This method is simple and practical, and worth popularizing for
the control of D. punctatus.
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Tablel Number of light trap of adult per generation and next generation larval density
of Dendrolimus punctatus 2013-2017
Year T_he'_ighting 0-D 0-E 0-F 0-G 1-H 1-D 1-E 1-F 1-G 0-H
monitoring points
2013 A 1478 1395 83 0.94 68.80 198 147 51 0.74 8.90
B 700 667 33 095 3430 112 64 48 0.57 4.60
C 844 668 176 0.79  33.40 127 69 58 0.54 5.10
2014 A 391 286 105 0.73  10.40 87 59 28 0.68 4.80
B 364 178 186 0.49 5.80 86 50 36 0.58 4.30
C 460 257 203 0.56 9.60 145 53 92 0.37 4.40
2015 A 385 189 196 0.49 6.20 147 105 42 0.71 7.30
B 294 119 175 0.40 2.70 145 92 53 0.63 6.70
C 305 146 159 0.48 3.90 145 96 49 0.66 7.00
2016 A 819 792 27 097 3960 1281 1106 175 0.86  245.00
B 771 729 42 095 34.10 769 700 69 0.91 99.30
C 802 747 55 093  36.80 839 781 58 093 118.10
2017 A 166 112 54 0.67 2.30 60 52 8 0.87 4.40
B 198 101 97 0.51 1.80 63 47 16 0.75 4.20
C 216 109 107 0.50 2.10 61 49 12 0.80 4.30
D E F T < | s
The units of D, E and F are heads. The unis of H is head/plant. The same below.
*2 BERANHE
Table2 Modellingtest data
H H
Year-generation- E = Thenext |Year-generation- p E = The next
the lighting generation |  the lighting generation
monitoring H monitoring H
points points
2013-0-A 1478 139 83 094 68.80 2015-1-A 147 105 42 071 7.30
2013-0-B 700 667 33 095 34.30 2015-1-B 145 92 53  0.63 6.70
2013-0-C 844 668 176 0.79 33.40 2015-1-C 145 96 49  0.66 7.00
2013-1-A 198 147 51 074 8.90 2016-0-A 819 792 27 097 39.60
2013-1-B 112 64 48 057 4.60 2016-0-B 771 729 42 095 34.10
2013-1-C 127 69 58 054 5.10 2016-0-C 802 747 55  0.93 36.80
2014-0-A 391 286 105 0.73 10.40 2016-1-A 1281 1106 175 0.86 245.00
2014-0-B 364 178 186  0.49 5.80 2016-1-B 769 700 69 091 99.30
2014-0-C 460 257 203 0.56 9.60 2016-1-C 839 781 58 093 118.10
2014-1-A 87 59 28 0.68 4.80 2017-0-A 166 112 54  0.67 2.30
2014-1-B 86 50 36 058 4.30 2017-0-B 198 101 97 051 1.80
2014-1-C 145 53 92 037 4.40 2017-0-C 216 109 107 0.50 2.10
2015-0-A 385 189 19 049 6.20 2017-1-A 60 52 8 087 4.40
2015-0-B 294 119 175 040 2.70 2017-1-B 63 47 16 075 4.20
2015-0-C 305 146 159 048 3.90 2017-1-C 61 49 12 0.80 4.30
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Table3 Correlation analysis
D E F G H.
he next generation H
D 1
E 0.987 226 1
F 0.264 961 0.107 944 1
G 0.618 436 0.714 670 0.466 368 1
H The next generation H 0.750 919 0.745 413 0.174 232 0.508 849 1
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Table4 Theactual and forecast value of next generation larva occurrence quantity (insect density)
- - H H - - H H
% ) %
Y_ear-g_ener_a— The n_ext The n_ext Absolute Prediction Year-_genqaﬂon The ”e_Xt The n_ext Absolute Prediction
tion-Lightin generation H generation H -Lighting generation generation H
Y error accuracy 2 error accuracy
g monitoring  (actual (forecast (%) monitoring  H (actual  (forecast (%)
points values) value) ° points values) value) .
2013-0-A 68.80 68.80 0.00 100.00 2015-1-A 7.30 7.33 0.03 99.65
2013-0-B 34.30 37.51 321 90.65 2015-1-B 6.70 7.40 0.70 89.60
2013-0-C 33.40 33.38 0.02 99.94 2015-1-C 7.00 7.56 0.56 91.99
2013-1-A 8.90 9.07 0.17 98.11 2016-0-A 39.60 39.71 0.11 99.72
2013-1-B 4.60 4.54 0.06 98.80 2016-0-B 34.10 34.01 0.09 99.74
2013-1-C 5.10 5.32 0.22 95.70 2016-0-C 36.80 36.61 0.19 99.49
2014-0-A 10.40 10.36 0.04 99.61 2016-1-A 245.00 245.00 0.00 100.00
2014-0-B 5.80 5.90 0.10 98.29 2016-1-B 99.30 99.49 0.19 99.80
2014-0-C 9.60 9.78 0.18 98.11 2016-1-C 118.10 124.18 6.08 94.85
2014-1-A 4.80 4.41 0.39 91.89 2017-0-A 2.30 2.34 0.04 98.34
2014-1-B 4.30 4.24 0.06 98.59 2017-0-B 1.80 171 0.09 94.87
2014-1-C 4.40 4.49 0.09 97.87 2017-0-C 2.10 1.94 0.16 92.48
2015-0-A 6.20 5.94 0.26 95.86 2017-1-A 4.40 4.32 0.08 98.25
2015-0-B 2.70 2.63 0.07 97.37 2017-1-B 4.20 4.19 0.01 99.73
2015-0-C 3.90 4.26 0.36 90.81 2017-1-C 4.30 4.34 0.04 98.96
3.3
(
3.2 Matlab2016a  Neura net fitting )
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