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Insecticidal effect of physical insecticidal machine for tea garden
LI Lin', LI Ming™®", TAO Dong-cai' , LIU Zhong-hua?, LIU Jian-xiong!, HUANG Nan®

(1. Collgeg of Engineering, Hunan Agricultural University, Changsha 410128, China; 2.National Research Center of
Engineering Technology for Utilization of Functional Ingredients From Botanicals, Changsha 410128, China)

Abstract: Wind angle, wind speed and walking speed, which influence the insecticidal rate of physical insecticidal
machine for tea garden, were analyzed by single factor test and orthogonal test. The results of single factor test showed
that the best parameters for normal work of the insecticidal machine include a wind angle of 5°, a wind speed of 18 m/s
and a walking speed of 0.7 m/s, with which the insecticidal rate reached 81.5%. The results of the orthogonal test showed
that wind speed exhibits the biggest influence on insecticidal rate, followed by wind angle and walking speed. The best
parameters for orthogonal test include a wind angle of 5°, a wind speed of 18 m/s and a walking speed of 0.9 m/s, with
which the insecticidal rate was 80.5%. The results of validation and contrast tests showed that the single factor parameter
combination had the best insecticidal effect.
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Fig.1 Structure of physical insecticidal machine for tea garden
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Table 1 Factors and levels of the orthogonal test
AI() B/(m-s™) C/(m-s™)

1 0 10 0.5

2 5 14 0.7

3 10 18 0.9
A B C
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Table 2  Average insecticidal rates with different wind speeds

I(ms™) / 1%
10 22 28 18 23 26 58.5

12 26 27 29 30 21 66.5

14 25 30 27 32 33 73.5

16 31 33 27 29 34 77.0

18 33 35 29 33 32 81.0

SPSS
5 0.5 m/s

v) (x)

Y= —2.05x%+8.525x-6.157, R*=0.997
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Table 3 Average insecticidal rates with different wind angles

10) / 1%
-10 17 22 26 13 21 495
-5 33 29 22 27 25 68.0
0 34 29 25 31 33 76.0
5 33 30 34 33 29 79.5
10 29 27 33 30 25 72.0
SPSS
16 m/s 0.7 m/s
v) ()

y =-1.61x° +1.13x—77.071,R* = 0.996
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0.7 m/s
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0.7 m/s

0.3
0.7
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Table 4 Average insecticidal rates with different walking speeds

/(m:s™) / 1%
0.3 28 33 33 26 29 725
0.5 32 31 28 31 34 775
0.7 33 35 32 30 30 80.0
0.9 31 27 34 30 29 75.5
11 26 30 27 29 24 68.0
SPSS
0 18 m/s
(y) (X)

y =-57.143x* + 74.5x + 55.121,R* = 0.988
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Table 5 Results of the orthogonal test

A B c 1%
1 1 1 1 60.5
2 1 2 2 67.5
3 1 3 3 755
4 2 1 2 63.0
5 2 2 3 725
6 2 3 1 80.0
7 3 1 3 58.0
8 3 2 1 65.0
9 3 3 2 68.5
Ki 2035 1785 2055
Ks 2155 2050 1985
Ks 1915 2235 206
fi 67.83 59.50 68.50
fa 71.83 68.33 66.17
fa 63.83 74.50 68.67
R 8 15 25
2.5 IEIE5XTERiREE
A;B3C)
5 18 m/s 0.7 m/s
A;B3C,
A,B3C; 5
81.5%
I i S
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