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Experimental study on irfluencing factors of evaporation
under conservation tillage

LiuLijing' , Gao Huanwen? , Li Hongwen? , Jin Shuangyi®
(1. Chinese Academy of Agricuture Mechanization Sciences, Beijing 100083 ,China;2. College of Engineering, China Agricutural
University , Beijing 100083 ,China;3. QingAn Indtitute of Agricutural Sciences, Qing’ an 152400 ,China)

Abstract Based on the conservation tillage systems for two crops a year region, the authors analyzed the irfluencing
factors of evaporation under the conservation tillage. The fitting relations between evaporation and leaf index, as well
as ground surface coverage, soil temperature, and surface soil moisture were investigated respectively. The results
show that daily evaporation on the eight tillage systems has good cubic relations with the leaf index and ground cover-
age respectively; the evaporation on the seven tillage systems has good cubic relations with the soil surface water con-
tent; and the evaporation on the three tillage systems has good cubic relations with the surface soil temperature. So the
evaporation quantity can be approximately estimated by the leaf index or suface coverage.
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Table 2 Dally evaporation in corn growth stage under different tillage sysems mm
2005°07"
02 03 04 14 15 16 17

MA;1B3z + WA1B3 1.22 0. 96 0.78 1. 06 0.84 0.70 0.42

MA;1B3z + WA3B3 1.22 1.02 0.76 1.27 0.90 0.80 0.60

MA;B3; + WA4B; 1.70 1.36 0. 87 0.99 1.03 0.85 0.70

MA;1B; + WA,B; 1.69 1. 34 1.15 1.25 0. 96 0.87 0. 52

MA;1B3s + WA,B3 1. 67 1.50 1.07 1.09 0.77 0. 68 0.43

MA2B3 + WA;1B; 1.38 1.24 0. 80 0.93 0.83 0.69 0. 60

MA,B3; + WA;B; 1.34 1.22 0. 85 1.17 0.84 0.82 0.38

MA,B3 + WA1B3 1.27 1.15 1.05 1.20 0. 80 0.74 0. 50

MA,B3 + WA3B; 1. 67 1.40 0.94 1.24 0.71 0. 66 0.42

MA,B:1 + WA,B, 1.72 1.62 1.25 1.41 0.99 0.82 0. 60

M W A1 As B; Bs 1)
3
Table 3 Led areaindex and its correlation with eveporation under different tillage systems
2005°07" .
02 03 04 14 15 16 17
MAB3 + WA;B3 0. 132 0. 152 0.178 1.182 1.228 1.279 1.290 0.94
MA B3 + WA3B3 0.123 0. 150 0.175 0. 832 0.917 1.197 1. 367 0.54
MA;B3 + WA;B; 0.133 0. 159 0.17 0. 904 1. 025 1.211 1.231 0.85
MA;1B; + WA,B3 0. 091 0. 127 0.164 0. 663 0. 865 1.023 1.042 0. 87
MA;1B3 + WA,B; 0. 120 0. 140 0.197 0. 747 0.944 0. 956 0.999 0.99
MA2B3 + WA;1B: 0.079 0. 107 0. 158 0. 872 0. 909 0.921 0.931 0.98
MA2B3 + WA;B; 0. 102 0. 106 0. 148 0. 689 0. 869 0.97 1. 055 0.85
MA,B3z + WA1B3 0. 088 0.120 0. 140 0.787 1. 090 1.197 1.241 0.94
MA2B; + WA3B3 0. 143 0.192 0. 202 0.829 0. 888 1.111 1.184 0.78
MA,B; + WA4B, 0. 095 0.121 0.147 0. 799 0.937 1. 044 1. 147 0.88
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Table4 Mulch coverage and its correlation with evgporation under different tillage systems

2005°07" o
02 03 04 14 15 16 17
MA;1B3 + WA;B3 0. 654 0. 654 0. 654 0. 654 0. 654 0. 654 0. 654 0.94
MA;1B3 + WA3B3 0. 654 0. 654 0. 654 0. 654 0. 654 0. 654 0. 654 0.72
MA;1Bs + WA4B; 0. 05 0.05 0.05 0.05 0. 05 0.05 0.05 0.93
MA;1B, + WA,B3 0. 402 0. 402 0. 402 0. 402 0. 402 0. 402 0. 402 0.93
MA;1B3 + WA,B3 0. 654 0. 654 0. 654 0. 654 0. 654 0. 654 0. 654 0.97
MA,B3; + WA;B; 0. 526 0. 526 0. 526 0. 526 0. 526 0. 526 0. 526 0.94
MA:2B3 + WA;1B> 0.526 0.526 0.526 0.526 0.526 0.526 0.526 0.97
MA:2B3 + WA;1B3 0.526 0.526 0.526 0.526 0.526 0.526 0.526 0.83
MA2B3s + WA3B3 0. 526 0. 526 0. 526 0. 526 0. 526 0. 526 0. 526 0.94
MA,B;1 + WA,B; 0. 050 0. 050 0. 050 0. 050 0. 050 0. 050 0. 050 0.97
, - 100 % 2.5
(MA1B3 + WA;B3) 50 % ( 6)
+ 100 % (MAB; + ( 2 3 ,
WAB5) 100 % + 7
100 % (MA,B3; + WAB3) | (R*20.87) ,2
, (R?=0.81) ,1
(R*=0.66)
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Table5 Ratio of il surface temperature and daily highest air temperature and its correlation with evgporation
under different tillage systems

2005°07" o
02 03 04 14 15 16 17
MABs + WA;1B3 1.01 1.19 1.18 1.06 1.13 1. 06 0. 80 0.93
MA;1B3z + WA3B3 1.08 1.04 1.06 0.97 1.09 0.91 0.75 0.73
MABs + WA;B1 1.06 1.18 1.23 1.13 1.19 1.19 0.83 0.77
MAB, + WA,B3 1.23 1.32 1.27 1.14 1.36 1.21 0.81 0. 86
MA1B3; + WA,B3 0.90 1.00 1.04 0.98 1.10 0.93 0.76 0.78
MA,B3z + WA1B, 0.99 1.09 1.25 1.05 1.25 1.12 0.81 0.71
MA,B3 + WA1B, 1.10 1.14 1.11 1.07 1.36 1.13 0.87 0.68
MA2B3 + WA1B3 0.90 1.08 1.18 1.04 1.18 1.03 0.80 0.96
MA2B3 + WA3B3 1.01 1.26 1.21 1.07 1.15 0.98 0.82 0.73
MAB; + WA,B, 1.06 1.15 1.21 1.08 1.40 1.09 0. 86 0.78
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Table 6 Soil water content in depthof O 10 cm and its corrdation with evgporation under different tillage sysems
2005-07"
RZ
02 03 04 14 15 16 17
MA;B3 + WA;1B3 27.54 21.16 20. 83 18. 00 16. 57 15. 90 15. 36 0.93
MA;B3 + WA3Bs 18. 90 18. 52 16.72 16.21 16.01 14.18 13. 65 0. 66
MABs + WA,B; 20.95 20. 39 19. 09 18. 60 18. 18 17. 47 15. 06 0.95
MAB,; + WA,B; 20. 02 16. 86 15.83 14. 46 14. 23 12.31 11. 02 0.95
MA;B3 + WA,B3 18. 82 18. 66 17.72 15. 98 14. 50 14.50 13.32 0.96
MA2B3 + WA;1B; 20.41 17.96 17.80 16. 50 15. 05 14. 16 13.91 0.81
MA2B3 + WA;1B, 23.94 20.03 17.63 18. 83 18. 60 17.16 16. 99 0.81
MA2B3z + WA;1B3 25. 63 19.72 19. 07 17.50 16. 90 16. 00 15. 39 0. 89
MA2B3 + WA3B3 19.33 18. 89 18.34 16. 99 16. 33 15. 95 15. 20 0.87
MA4B;1 + WA,B; 21.79 18. 57 16.59 16. 41 15.43 14. 28 13.80 0.97
, %
[J]. ,1997 52(5) :447-454
3 [4] : :
1) [J1. ,2000,
21(4) :33737
[5] : [J1.
,1998 ,17(3) :46748
2)8
[6] . [J].
X ( ) 1998 ,38(1) :107-110
3 [7] Farahani HJ, Ahua,L R. Evapotrangiration modeing
of partiad canopy/ reddue-covered fidds [ C]. ASAE
Transaction of the ASAE &. Josph:ASAE,1996:2051~
3) 2064
4 [8] ! 1 1 .
( ) [3]. :
1998 ,5(4) :23727
[9] , : . [J].
,2001 ,28(1) :14715
[10] , , o
[1] , ) . - - [J]. ,2000,18(2) :13718
[M]. : ,1994 [11] Ahual R, Rojas KW , HanonJ D , et d. The Root
[2] : : Zone Water Quality Modd [M]. Fort Collins : Water
[J]. ,2001 ,59(6) : 7847794 Resources Publications LLC Highlands Ranch Co,

) . 2000:51780



