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Table 1 Physical and chemical properties of soil in the experimental sandy cropland

AR WORLET 5 Lo BRSER ELE T

Percentage of particles © HHUR Total nutrient content Available nutrient content
DH;E}; with different size Organic (g/kg) (mg/kg)

pt
matter
(m)  <o.gos 000 OO0 U0 5025 (s SE 2R AW MMM W AMH
(mm) . : ) (mm) Total N  Total P Total K Available N Available P Available K

(mm) (mm) (mm)
0~H 4.68% 5.75% 26.79% 38.90% 23.88% 0.78 0.09 0.16 0.20 12.08 11.19 16.40
10~20 2.96% 3.40% 16.91% 42.91% 33.82% 0.23 0.08 0.99 0.20 4.81 5.10 14.63
20~30 0 0 1.30% 47.97% 50.73% 0.77 0.07 0.13 0.21 4.51 11.11 24.52
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fRJG , Al Pin-meter ¥ B & H 8k V47 FHEE M Lt
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RUERR.
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Fig.1 Photos of field test and measurement
A BHHER Plowing field B. 3 # MM H Harrowing field C. 2
HHMK T4 R Milling field D. K%M B Wind velocity measure-
ment E.fRE MM Field observation F. 3% 2 {R K ¥ & (Pin-me-
ter) Measurement of surface fluctuation
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Table 2 Clod parameters on soil surface under three kinds of cultivation

BHEF R EHR T Clod size(cm) +H R4 MR Standard deviation of clod size(cm) 3k e
Cultivation method ¥ Length % Width  # Height # Length & Width % Height  Clod coverage(%)
2 4t % JL4% Plowing 30.95a 20.00a 14.90a 5.87 4.25 2.26 27.67a
3! #£ 9% Harrowing 22.30b 14.63b 12.33a 5.01 2.77 4.57 10.07b
M EF Milling 14.30¢ 10.13¢ 6.47b 3.02 2.16 2.23 2.13¢

H:LSD BRER, AAFBRR a=0.01 X¥ LE R B ¥, Note: Different alphabet represent significant at 0.01 level according LSD test.
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Ew/, T EABK PR TFEMER, RE LR
BRI ELAL , T KUkt B B 3% 5% (B 1C)o
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2 cm £ Pin-meter, 7E 1 mx 1 m f# 5 A & H ¥
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M (H 1F), 7 Photoshop 10.0 B & M@ 4F
RBIE, HE 1 mA SO TR HENRE,REL
BRREEMMBENHEE, SRNE 3,
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Table 3  Soil surface roughness under different cultivation practices (measured with equal spacing method)
SE 16 ¥ 8 B Orientation roughness (cm) B YLK K4 B Random roughness (cm)

BHETA EEFHET A FATFHEN 1 EHTRITRAM T FRTRA
Cultivation method Perpendicular to Parallel to Perpendicular to Parallel to
plowing direction plowing direction wind direction wind direction
Bt K AL Plowing " 4.93a 4.35a 5.85a 4.65a
B P Harrowing 3.15b 1.58d 2.38bc 3.09ac

2B R Milling 3.73ab 0.80d 3.32he 1.99¢cd

B LSDRRER  ARAFHER a=0.05KFLZRBF. Note: Different alphabet represent significant at 0.05 level according LSD test.
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Table 4 Soil surface roughness under different cultivation practices (measured with roller chain method)

BHEHR SHTHAENT R FHTHEFE EHFBRITRE PHFRITRA
Cultivation methods Perpendicular to Parallel to Perpendicular to Parallel to
@ ¢ plowing direction plowing direction wind direction wind direction
2k 4 9% Plowing 16.63a - © 12.99a 14.14a 13.55a
245 9 Harrowing 11.02ab 7.74c 9.12be 8.69bc
24 R T Milling 1.26d 0.91d 1.30d 0.97d

H:LSD RRER , ARFEBHR a=0.05 KF L2 R B ¥, Note: Different alphabet represent significant at 0.05 level according LSD test.
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Fig.2 Relative wind velocity under different cultivated treatments
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Dynamic change of soil clods and its influence on wind field above field surface

LIU Mu-xing', LIU Lian-you?"?, SUN Bing-yan®*, GUO Lan-lan?"?,
WANG Zhi??, TANG Yan?*, PENG Ru-yan®+
(1. College of Urban and Environmental Sciences, Huazhong Normal University, Wuhan, Hubei 430079, China;
2. Key Laboratory of Environmental Change and Natural Disaster of Ministry of Education , Beijing Normal University,
Beijing 100875, China; 3. College of Resources Science & Technology, Beijing Normal University,
China Center for Desert Research , Beijing Normal University, Beijing 100875, China)

Abstract: Soil clods caused by plowing are the main roughness elements for wind erosion control in cropland
of arid and semiarid regions, especially while no crop straw left on soil surface in fallow. However, the following
operation of harrowing and milling destroy soil clods, which make its benefit of wind erosion control disap-
peared. Through field test, the size and cover fraction of soil clods under three kinds of soil surface, including
just after plowing, harrowing, and milling respectively, were observed. Roughness of soil surface, decrement of
wind velbcities in the height of 0~3 m, aerodynamic roughness and friction velocity were calculated through an-
alyzing soil surface fluctuation and wind velocity data. The results indicated the length, width, height of soil
clods were all larger than 15 cm, and its cover fraction reached 27.67% after plowing operation, while after
harrowing and milling operation the size and cover fraction of soil clods decreased significantly, especially after
milling operation the cover fraction of soil clods was only 2. 13% . Compared with after plowing, soil surface
roughness decreased by 34% ~64 % after harrowing and by more than 90% after milling, and wind velocities in
the height of 0~0.5 m increased significantly. Aerodynamic roughness was reduced from 1.1 e¢m to 0.05 cm af-
ter plowing surface of soil was milled, which made its benefits on wind erosion control obviously decreased. So
choosing the time of plowing, harrowing and milling reasonably was important for wind erosion control on crop-
land of arid and semiarid regions.

Key words: soil clods; soil wind erosion; soil surface roughness; aerodynamic roughness; conventional

tillage



