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Indoor simulation on dew formation on plant leaves. GAO Zhi-yong' WANG Youke'®> WEI
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Soil and Water Conservation Chinese Academy of Sciences and Ministry of Water Resources Yang-

ling 712100 Shaanxi China) . -Chin. J. Appl. Ecol. 2014 25(3): 725 -730.

Abstract: Dew forming on plant leaves through water condensation plays a significant ecological
role in arid and semi-arid areas as an ignorable fraction of water resources. In this study an artifi—
cial intelligent climate chamber and an automatic temperature-control system for leaves were imple—
mented to regulate the ambient temperature the leaf surface temperature and the leaf inclination for
dew formation. The impact of leaf inclination ambient temperature and dew pointJeaf temperature
depression on the rate and quantity of dew accumulation on leaf surface were analyzed. The results
indicated that the accumulation rate and the maximum volume of dew on leaves decreased with in—
creasing the leaf inclination while increased with the increment of dew pointdeaf temperature de—
pression ambient temperature and relative humidity. Under the horizontal configuration dew accu—
mulated linearly on leaf surface over time until the maximum volume (0. 80 mm) was reached.

However dew would fall down after reaching the maximum volume when the leaf inclination existed
(45° or 90°) significantly slowing down the accumulative rate and the zigzag pattern for the dy—
namic of dew accumulation appeared.

Key words: dew accumulation rate; leaf dew amount; leaf angle; temperature; relative humidity;
dew pointeaf temperature depression.

1-2 4
35-6
7
* (2011BAD29B04 2013BAD20B03) N
(2013KTZB02-03-02) . 8
* % . E-mail: gizwyk@ vip. sina. com

2013-0722 20134247 oot



726 25
30% ~95% ( +3%)
; « » 12
( dielec—
0 tric leaf wetness sensor DECAGON)
1 c¢cm
(mV)
0«
.Kidron ®  Sentel— Em50 1 min
has " 1 h.
) AI518P
( )
( )« ) (
) ( ) (
0.1°C). 0.8 mx0.8m
( poplar woodstick) 7' | ( blotting x2.5m( x x )
paper) """ | Hiltner ( Hiltner dew ba-—
lance) " < (flat plate sensor) 7%
(leaf wetness duration sensors) .
( cloth plate method) *~%
0 1.2
o DECAGON 2000—
( dielectric 2010
leaf wetness sensor) 15 ~25 C. *
80% .
4 G,

1
1.1
2013 3 (34°16° N
108°4° E)
10 m?

~10 ~40 °C( +1 %)

(95% 15 C) .C,(95% 25 C) .C,(80% 15°C) .
C,(80% 25 C).

1) C,
15 C.95%;2) ; Sensior

Magnus-Teten ;

EmS50
il i
Refrigeration unit

Fig.1 Leaf temperature control system.



727

3)

(Ty):4)

T, T, T,2.T,5 T, 8(%C) 4

1 h;5)
45°  90° 3.4.
1~5
1.3
Microsoft Excel 2010

Origin 8.5
2
2.1

95% - 25 C -
8 C 0°.45°.90°
0° ;
45°  90°
45°  90°
:0°>45°>90°(  2).
2 46 min
0. 80 mm

1.044 mm « h™':45° 33 min

(0.33 mm) 45°
0.693 mm * h™'
0.180 mm * h™";
90° 33 min
0.30 mm
0.582 mm *h™'
0.168 mm * h™'.

2.2
450 5C -
(RH 80% .95% T, 15.25 °C)

LRy S 24

Cumulate dew amount on leaf (mm)

iRk Bt
Dew amount on leaf (mm)

N (RH 80% .T, 15 C)
(0.24 mm)
(RH 95% T 25 C)

51 min;

0.8

RH 95%,
07k 7,25,
E o6t
®E 05
T
=
j"v% .E 0.4
= E 03
=
Z 02
a

0 10 20 30 40 50 60
10 [ Time (min)

Fig.2 Influence of different leaf angles on dew formation.
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