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Impact of simulated rainfall on leaf surface dust of evergreen plants

XU Xiaowu, YU Xinxiao“ ,BAO Le,FAN Dengxing,ZHANG Huan
Betjing Laboratory of Urban and Rural Ecological Environment, College of Soil and Water Conservation, Beijing Forest University, Beijing 100083, China

Abstract: We utilized a simulated rainfall approach ‘to quantify the influence of the amount and duration of rainfall (15
mm/h and 30 mm/h) on the removal of particles of different diameters from leaf surfaces. We analyzed three aspects of the
data—the process of dynamic change, dust retention threshold, and the relationship between rainfall and leaf surface dust.
The results showed that the retention(rate of leaf surface dust first exhibited a sharp drop and reached a steady state over
time. The influence of rainfall on the leaf surface dust was the most obvious at the beginning. The duration of wash-off
decreased as rainfall intensity inereased. The threshold values for particle retention mass and rate decreased relative to
increases in rainfall intensity. The threshold values of particle retention mass were 10—100 pm > 2.5—10 pm > 0.2—2.5
pm, which were consistent with the state before rainfall. Most three-particle size fractions on Platycladus orientalis could be
washed off quite-effectively. Particles of 10—100 wm on Euonymus japonicus were more likely to be washed off than the
smaller particles. In addition, particles on Pinus tabuliformis were not easily washed off, with 30%—50% threshold values
for retention rate. Rainfall and particle retention rate fit well and particle retention rate had decreased exponentially as
rainfall intensity increased. With a 10 mm change in rainfall, there was a substantial decrease in particle retention rate,

after which the decreasing curve became relatively gentle.
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Fig.1 Change process of leaf surface particle retention rate at different rainfall intensity and duration
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Fig.2 Threshold values of leaf surface particle retention mass at different rainfall intensity
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Table 1 Threshold values of leaf surface particle retention rate at different rainfall intensity

Zap:ijit: Rainfall inlt-te]jity/mmh/h 10100 pm 2.5—10 pm 0.272.5 pm
K345 Euonymus japonicus 15 12.32+1.26Ac 28.91+6.00Bbc 33.19+12.28Bab
30 9.65+0.67Ac 21.97+4.91Bcd 23.40+4.73Bb
WA Platycladus orientalis 15 16.29+2.86Ac 28.43+5.03Bbe 19.19+7.54Ab
30 11.43+2.61Ac 15.69+4.13Ad 10.45+2.19Ab
JFR Pinus tabuliformis 15 43.96+12.87Aa 49.59+7.39Aa 50.76+24.59Aa
30 29.33+5.39Ab 35.21+11.69Ab 35.91+17.85Aab

# ARG FEEFRORAR (] LSD £ HWASERAE 0.05 /K- 128 5 B3 R Al NG P REROR AN R A 9 FI RS R 5 B (6] 76 0.05 7KF- 2% 5+ 1 3%
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Fig.3 Relationships of rainfall and leaf surface particles retention rate in three kinds of particle size
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Table 2 Coefficients of fitting equation of rainfall and leaf surface particles retention rate in three kinds of particle size

R/ wm Z 3 Coefficient
HYIF Spgeics Panije lizel;ractions A b c R
KuF#E 10—100 -0.082+0.049 -0.272+0.022 0.009:+0.002 0.922
Biionymus japonicus 2.5—10 -0.132£0.074 -0.208+0.027 0.008+0.002 0.772
0.2—2.5 -0.054+0.056 -0.16120.02 0.005+0.001 0.855
YE] 10—100 -0.060+0.051 -0.223+0.022 0.006+0.002 0.919
Platycladus orientalis 2.5—10 -0.039£0.053 -0.128+0.019 0.002+0.001 0.887
0.2—2.5 -0.137+0.081 -0.220+0.032 0.008+0.002 0.770
A 10—100 0.058+0.096 -0.113£0.032 0.002+0.002 0.657
Pinus tabuliformis 2.5—10 0.12720.085 -0.11120.028 0.0030.002 0.687
0.2—2.5 0.066+0.134 -0.089+0.047 0.00120.003 0.515
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