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Abstract

Three different soil textures, soil water and salt movement characteristics under the different water
repellencies and open hole ratios of plastic mulch conditions were studied by evaporation experiment on
different water repellent soils under perforated plastic mulch. The results showed that cumulative
evaporation was proportional to square root of time on different water repellent soils under perforated
plastic mulch; evaporation of soil was inhibited by the soil water repellency; cumulative evaporation per
unit hole area film(E,) rapidly decreased when the open hole ratios increased, power function of E, and
the open hole ratios were established ; variation rate of soil evaporation on vertical profile decreased when
soil water repellency increased; the more open holes ratio was, the more variation rate of salt on vertical
profile would be, and the degree of soil water repellency had weak effect on soil salt.
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Tab.1 Basic properties of the experimental soil

e JREY Y % + Lt s
FKI( <0.002 mm)  HPRE(0.002 ~0.02 mm)  WPKL(0. 02 ~2 mm) (BRI ) /g cm~?
W+t 5.00 81.77 13.23 Wt 1.65
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Fig.2 Cumulative evaporation variation with time square root of sandy soil under four repellency degrees
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Tab.2 Evaporation coefficients « influenced by open hole ratios and water repellent soils
THLER/ %
R JrIKE/ %
0 0. 69 2.78 7.71 18.70 100
AFFIK 0. 006 8 0.0516 0.0517 0.065 1 0.0816 0.0915
. 1 0.005 5 0.0432 0.0501 0.064 9 0.0703 0. 080 6
Pt 3 0.003 2 0.027 1 0.0387 0.0437 0.0592 0.0719
4 0.002 7 0.0225 0.0375 0.0435 0.058 5 0.064 5
ARFRIK 0.0219 0.028 8 0.047 5 0.0530 0.061 4 0. 066 5
1 0.0210 0.0331 0.0473 0.0517 0.059 3 0.063 4
ok 3 0.020 1 0.0370 0.046 6 0.048 5 0.054 6 0.056 6
4 0.0107 0.024 5 0.0319 0.0475 0.0505 0.056 3
ARk 0.008 9 0.0278 0.0409 0.049 3 0.059 6 0.067 1
- 1 0.007 9 0.0251 0.0303 0.0359 0.0376 0.040 4
3 0. 006 2 0.026 6 0.028 5 0.0322 0.0358 0.0396
4 0.004 7 0.0211 0.0257 0.0306 0.0325 0.0334
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Tab.3 Relation between open hole ratios v and (o —«,)

a—oy=Alnu+B

T3 R/ R

A B R?

ARFRK 0.009 0 0.0453 0.907 1
1 0. 008 8 0.0402 0.9810

w1t
3 0. 008 7 0.0247 0.976 1
4 0. 008 7 0.0229 0.9580
NIV 0. 006 5 0.020 8 0.959 3
1 0. 006 1 0.020 1 0.9359

b
3 0. 005 0 0.0187 0.8517
4 0. 0050 0. 008 7 0.970 7
NIV 0.008 1 0.025 4 0.977 4
1 0.003 2 0.0205 0.9410

AN

3 0.002 8 0.0199 0.9751
4 0.002 6 0.016 4 0.8918
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Tab.4 Parameter variations with different water

repellent soils for £, —u power function

) E. = Fu’
+H FAKE
F S R?
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) 1 5.200 —0. 451 0. 866
vt
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W+
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ot
3 3.327 -0.523 0.918
4 2.762 -0.487 0. 902
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Fig.3  Soil water content distribution for evaporation under different aperture ratios
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Fig.4 Soil salt content distribution, soil salt concentration for evaporation under different aperture ratios
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