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Construction of Early-warning System of Greenhouse Cucumber Against Downy Mildew with PCA and Multiple Regression Algo-
rithm

LI Ying, GE Xi-zhen
Abstract By using the environmental condition record system, data of greenhouse cucumber planting were obtained. Its relationship with the
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plant disease rate of downy mildew was analyzed. PCA dimension reduction algorithm in machine learning was used to treat 50% of the total
data as training data to construct an early-warning system. As a result, 2-dimension matrix accompanied with a regression equation was con-
firmed effective to predict the disease rate at similar conditions. The predicting of the remaining infection rate indicated this method had accu-
racy over 85% compared to the recorded data. In general, this research provided a novel method on predicting the infection rate of downy mil-

dew of greenhouse cucumber.
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Table 1 Infection rate of downy mildew at different environmental conditions

B B FORE 2 R R 119 A A R AU, B EAE 10, 0% LU o
PRI, R R 1 A 235 PRI D SR A AR AR ] R A O

o FH RS AR R A0 3] R A AR

PN RS Hin VRS 2R 2SR TSR Tk JEHRBE
Greenhouse Month Disease incidence  Air temperature Air humidity Soil temperature Soil moisture [Mumination
code % C % C content//% intensity//Ix
1 1 48.3 15.5 87.5 13.0 17.9 1161.9
2 1 36.3 17.4 86.9 11.3 17.9 1206.8
3 1 35.2 18.5 86.0 13.9 18.0 1225.9
4 1 4.6 14.9 89.6 14.4 18.2 1333.8
5 1 45.3 15.2 89.1 14.2 18.1 1323.3
1 3 51.0 13.3 91.4 15.0 19.3 1859.7
2 3 52.3 11.6 92.1 13.9 18.8 1963.8
3 3 50.6 10.2 93.3 13.1 18.6 1807.5
4 3 35.6 18.8 89.8 16.6 18.8 2031.0
5 3 43.6 12.5 90.7 12.4 18.5 2095.1
1 5 16.9 26.8 74.3 23.8 21.9 5212.0
2 5 19.3 22.7 68.2 22.8 21.3 7242.0
3 5 12.1 25.4 78.5 21.9 20.5 5242.0
4 5 11.6 26.6 65.2 22.7 20. 1 5242.0
5 5 13.8 23.3 62.6 21.2 19.7 6212.0
1 7 9.6 30.8 65.3 25.4 19.5 4943.7
2 7 10.2 29.1 72.1 25.1 19.4 3507.8
3 7 8.7 25.3 87.3 23.7 19.1 5773.0
4 7 .3 26.5 83.6 24.0 18.9 5753.9
5 7 13.4 27.8 74.9 24.4 18.8 3847.2
1 9 23.6 19.2 83.9 17.3 18.7 2912.7
2 9 25.9 15.5 96. 4 15.7 18.6 3165.4
3 9 24.7 19.9 83.9 17.7 18.5 4734.4
4 9 32.9 20.9 82.8 18.6 21.3 4331.6
5 9 18.5 25.7 88.2 20.3 23.0 3312.3
1 11 36.8 10.6 91.9 15.8 18.0 669. 6
2 11 46.9 17.0 92.1 19.5 20.2 1297.6
3 11 49.8 17.2 86.5 19.0 22.9 1 100.4
4 11 54.3 10.6 91.9 15.8 18.0 669.6
5 11 52.1 13.3 93.4 16.5 18.3 695.9
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Fig.1 Data visualization (3D for A and 2D for B) after dimension reduction
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Table 2 Infection rate prediction by using dimension reduction and re-

gression %
A SEBRA R T A e HERf R
Month Actual incidence Predicted incidence Accuracy
o rate rate rate
1 48.0 51.3 93.1
36.3 36.6 9.1
39.9 38.4 96.2
40.2 41.5 96. 8
43.5 40.1 92.2
3 55.6 55.3 99.5
51.1 53.9 94.4
51.9 55.5 93.0
34.1 33.7 9.7
38.7 35.2 91.0
5 10.8 9.9 91.6
13.6 15.5 86. 1
7.1 6.6 92.8
13.2 13.6 96. 6
11.0 9.8 88.3
7 10.1 10.7 95.0
10.5 9.8 93.3
8.0 9.0 87.2
10.0 8.8 87.2
4.7 4.8 97.1
9 8.9 9.3 96.0
18.6 19.3 96.7
22.9 20.3 88.5
19.0 20.8 90. 6
12.2 13.9 86.2
11 39.3 41.7 93.9
51.5 51.3 99.5
50.2 52.8 94.8
58.6 62.3 93.8
56.4 56.7 99.3
&% 3k
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