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Influence of dew on pesticide droplet deposition on rice leaves

WANG Bo'. SONG Jian-li®* , ZENG Ai-jun’, LIU Ya-jia®, ZHANG Jing*, HE Xiong-kui?
(1. College of Engineering, China Agricultural University, Beijing 100083, China;
2. College of Science, China Agricultural University, Beijing 100193, China)

Abstract The unique micro/nano structure of rice leaf surface is the main reason that pesticide droplets could not
deposit on the leaves. Dew frozen on the leaves will change the microstructure of the rice leaf surface, and could
influence the deposit of pesticide droplets on rice leaves. In order to solve this problem, the experiment was divided into
two parts, indoor experiments and field tests. The depositions of pesticide were tested on three conditions: no dew,a
little dew,and much dew. At the same time,by using high-speed photography.an intuitive observation was done for the
influence of dew on pesticide deposition. The experiment chosen different types of nozzles to spray. The results show
that the existence of dew on rice leaves can increase the pesticide droplets deposition significantly. And the difference
between nozzles is also significant. High-speed photography experimental results show that the existence of dew can
reduce the bounce of droplets. The direct contact between pesticide droplets and leaf is changed into the contact
between pesticide droplets and dew,which improves the deposition.
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Table 1  Spraying parameters of the influencing experiment of dew on pesticide deposition

Sk 25 Ay MiZh L/ (L/hm?)  BEZE RS/ (MPa) AWk &/ (L/min) 1T EMEE/(m/s)

ST110-015 300 0.3 0.59 0.9

ST110-03 225 0.2 0.95 1.1

IDK1120-015 300 0.3 0.59 0.9

IDK1120-03 225 0.2 0.95 1.1
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Fig.1 Scheme diagram of a pesticide deposition rig by

using high-speed photography
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Fig. 2 The observation results of dew on rice leaf at 24:00 to next day 5:00
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Fig. 3

Laboratory simulation result of dew formation process on rice leaf
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Table 2 Mass of dew simulated in laboratory on rice leaf

#oK & my/mg  m,/mg & 7K it it /mg MR E/em®  #E/KE/(mg/cm®)  FIME
% 341.8 420.7 78.9 19.526 6 4.040 64 4.03
276.8 364.1 87.3 19.251 4 4,534 74
248.2 315.2 67.0 15.730 3 4.259 30
196. 3 243.4 47.1 14.088 9 3.343 05
155.7 195.3 39.6 10.003 5 3.958 60
> 209. 6 234.2 24.6 14.517 0 1.694 57 1. 84
188.5 211.9 23.4 14.129 8 1.656 08
201.0 227.1 26.1 13.887 3 1.879 41
140.1 158.7 18.6 10.909 3 1.704 97
132.0 153.5 21.5 9.549 9 2.251 33
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Table 3 Field test result of deposition per leaf area

of pesticide droplets on rice leaf

107° yL/mm?
g Sk 2 #l BKEZ oK WA # K
ST110-03 5.559 97 5.455 96 5.230 21
IDK120-03 6.117 35 5.924 62 4.016 40
ST110-015 5.499 10 4.626 36 4. 327 69
IDK120-015 6.562 75 5.634 10 3.677 45
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Table 4 Single factor analysis of field experiment

of pesticide deposition on rice leaf

% Sk 285 751 K PR /(10 L/ mm®)
ST110-03 o 5.083 53 a
-+ 5.349 22 a
% 5.524 81 a
ST110-015 " 4.276 24 b
o 4.873 44 b
% 5.483 92 a
IDK120-03 o 3.683 69 b
2w 5.758 81 a
% 5.973 26 a
IDK120-015 ¥ 3.614 87 b
B 5.509 10 a
% 6.207 63 a

T SR R = R 22 57 A 3. P=0. 05,
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Table 5 Laboratory simulation result of deposition per

area of pesticide droplets on rice leave

107° pL./mm’

WKW EKRE  BARS MK
ST110-03 12. 816 92 8.953 45 7.732 67
IDK120-03 12.892 36 6.298 74 4.853 98
ST110-015 12.555 68 8.734 23 5.184 37
IDK120-015 14.374 83 10. 606 92 5.143 59
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Table 6 Single factor analysis of laboratory simulation

experiment of pesticide deposition on rice leafl

M5 Sk 25 #okE  PUELE /(1077 pL/mm®)
ST110-03 ¥ 7.730 94 b
» 8.928 50 ab
EZ 12.770 71 a
ST110-015 ¥ 5.167 53 ¢
s 8.750 25 b
% 12.626 28 a
IDK120-03 ¥ 4.829 68 b
b 5.963 00 b
% 12.900 46 a
IDK120-015 X 5.164 61 ¢
> 10.559 22 b
% 14. 386 63 a
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Fig. 4 Droplet deposit station on dry and

incline rice leaves
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Fig.5 Droplet deposit station on wet and incline rice leaves
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