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Effect of different mulching modes on soil moisture evaporation

ZHAO Wenju MA Hong YU Wen DOU Pinxin

( School of Energy and Power Engineering Lanzhou University of Technology Lanzhou Gansu 730050 China)

Abstract: To reveal the effect of restraining soil water evaporation with different mulching models

through simulation test the effect of restraining soil water evaporation was analyzed. Five modes were
set up including bare land ( CK) sand mulching ( S) sand and plastic film mulching ( SM)  straw
and plastic film mulching ( JM) and straw and sand mulching ( JS) . The results show that the soil dai—
ly evaporation capacity is different with the different mulching modes of soil surface. In the early
evaporation the soil moisture evaporation capacity is CK > JS > JM >S >SM then the change trend
becomes CK >JS >S >SM > JM. When rainfall occurs the change of soil moisture evaporation capaci—
ty is from CK >JM >SM > JS >S to CK >JS >8 >SM > JM. The different mulching models can effec—
tively reduce soil water evaporation. Soil water cumulative evaporation capacity of bare land straw and
sand mulching straw and plastic film mulching sand mulching sand and plastic film mulching is re—
spectively 1 823.6 712.2 473.3 450.6 and 375.1 g soil water cumulative evaporation capacity of
straw and sand mulching straw and plastic film mulching sand mulching sand and plastic film mul-

ching decreases by 60.9% 74.0% 75.3% and 79.4% respectively compared with CK. In the
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¢ http: //www. cnki. net/kems/detail /32. 1814. TH. 20160612. 1026. 012. html
(51269008) ; (Q201310)
(1981—) ( wenjuzhao@ 126. com) .

(1989—) (573660320@ qq. com)



540

whole evaporation process

the relationship between soil water cumulative evaporation capacity and

time under different mulching models is W =at’. By comprehensive analysis sand mulching is a more

reasonable mulching model in the test area.

Key words: soil moisture; cumulative evaporation capacity; straw mulching; sand mulching;
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Tab.1 Granule constitution of tested soil and sand
d,/mm <2.000 <1.000 <0.050 <0.010 <0.001
/% 100 99. 46 80. 26 23.13 10. 06
d,/mm <10. 00 <5.00 <2.50 <1.25 <0.63
w, /% 100 94.51 79.58 59.70 34.62
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Fig. 1 Changing process of daily soil evaporation capacity under
different mulching modes
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Fig.2  Changing process of soil moisture cumulative evaporation
capacity under different mulching modes
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Tab.2 Daily changes of soil evaporation under
different mulching modes g
2014 8 9 () 2014 8 11 ()
mq my M my m, M
CK 1942 42.6  236.8 1.2 21.3 132.5
IS 145.0  22.8 167. 8 26. 8 8.2 35.0
M 85.2 19.4 104.6 7.3 3.8 11.1
S 50. 8 15.2 66.0 13.2 6.9 20. 1
SM 23.6 12.5 36. 1 4.9 2.7 7.6
2

21.9% 15.7% 22.8% 29.9% 53.0%;

(CK )
19.2% 30.6% 52.1% 52.3% 55.1%
( CK ).
2
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ab b-1 ab b-1 CK
4, 4 ab
3
Tab.3 Fitting parameters of soil water cumulative evaporation capacity and time under different mulching models
W=a+bt W =at® W=a+blnt
a b R? a b R? a b R?
CK 83.771 156. 857 0.997 4 219. 136 0. 861 0.997 1 129. 159 477.913 0.917 1
IS 119.257 46.082 0.996 0 145.288 0.557 0.9750 133.910 139.321 0.898 7
1—7d M 79. 643 20. 057 0.986 4 89.399 0.445 0.930 4 87.436 59.477 0.848 4
S 38.300 28.179 0.995 6 57.998 0.710 0.987 9 46.873 85.510 0.906 4
SM 13.771 19.921 0.986 0 29.056 0.851 0.976 3 21.151 59.370 0.858 5
CK 901. 075 69.732 0.867 2 562.762 0.455 0.897 4 -160.257 767.950 0.920 4
IS 304. 564 30.707 0.892 1 185.697 0.519 0.916 5 -160. 508 337.210 0.940 0
8—14d M 233.757 18.357 0.828 0 145.683 0.459 0.862 1 -47.812 203.076 0.889 0
S 141. 646 23.218 0.907 3 87.217 0.634 0.924 7 —208.764 254. 448 0.951 2
SM 158. 532 16. 346 0.881 9 96. 553 0.525 0.907 1 -89.552 179.722 0.932 1
CK 207. 601 130. 942 0.960 4 268. 475 0.757 0.977 0 -63.653 696. 530 0.928 0
IS 128.470 45.933 0.977 2 126. 678 0.672 0.980 0 45.035 237.821 0.890 2
1—14d M 39. 546 34.431 0.928 8 53.828 0.857 0.924 3 ~11.568 171.919 0.780 8
S 27.870 32.821 0.976 4 47.984 0.873 0.976 8 -27.110 167.358 0.860 2
SM -15.370 30. 836 0.938 1 24.417 1.077 0.937 3 -62.991 154.993 0.800 3
4 ab b-1
Tab.4 ab and b —1 values under different mulching
treatments
CK IS M S SM
ab 203.236 85.128 46. 131 41. 890 26.297
b1 -0.243  -0.328 -0.143 -0.127 0.077 4
ab CK
(b-1)
t 1)
CK ( IS .
CK JS JM
S SM CK JS S SM JM X
CK JM SM
JS S CK JS S SM M
2)
JS CK JsS JM S SM
17
1 823.6 712.2 473.3 450.6
375.1 g JS JM S SM
60.9% 74.0% 75.3%
CK 79.4% . JM S SM
4 ab b-1
CK 3) =at’
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CK a t=1 1
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