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Table 1  Soil physical and chemical properties
TIRRE biEa Ky AL b JHU b 2K A HH [R5 7K & EBERK LR & &
Soil depth Clay Silt Sand Soil Field water Wilting coefficient Organic matter
(em) <<0.002 mm  0.02~0.002 mm ~ 2~~0.02 mm texture capacity ( %) (%) content (g/kg)
0~10 9.21 70.75 20.04 20.81 10.9 15.74
By
10~20 10. 29 71.49 18.22 P 19.82 11.8 15.26
20~30 10. 29 73.75 15.97 Silty 19.16 13.0 14.19
30~40 9.29 69.98 20.73 clay loam 18.81 12.3 10.05
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Fig.1 Efect of soil hardness on tillage
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Fig.2 Relationship between soil hardness and water content
(a, b, c and d indicate soil depth of 10cm, 20cm, 30cm and 40cm respectively)
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Fig.3 Isoline map of soil hardness of rotary tillage
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Fig.4 Isoline map of soil water content of rotary tillage
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Fig-5 Effect of soil hardness on temperature (sunny)
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Fig.6 Effect of soil hardness on temperature( cloudy)

25.0 B FBKIREX Deep loosing fallow
HEBHARX Rotary tillage fallow
20.0 m /3 E¥F# Deep loosing wheatfield

/N EHERF Rotary tillage wheatfield

5.0 | B4 :ﬂ§
0.0 3 % i

5 10

+ B & BE(cm)
Soil depth

H#&Z(C)
Daily temperature difference

T

5

H7 RXENTHREERENER
Fig.7 Effect of soil hardness on soil temperature range
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Spatial-temporal variability of soil hardness and effect of soil hardness
on other soil properties in rotary tillage in Guanzhong farmland

JIAO Cai~qiang, WANG Yi‘quan96 » LIU Jun, ZHAO Jia7rui, SONG Xiao-yan
( College of Resources and Emironment, Northwest A & F University» Yangling, Shaanxi 712100, China)

Abstract ; The objective of this study was to investigate soil hardness in the Guanzhong Plain and to determine the
relationship between rotary tillage method and soil hardness in the region- The experiment was conducted in the first
tableland of the Guanzhong Plain- There were two cultivation treatments (rotary tillage and deep tillage ) and two cropping
treatments (wheat and fallow ) - Soil hardness was determined in Sem increments from 0~~40 em during the wheat growing
season- The results showed that rotary tillage before planting increased soil hardness- The effect was especially large in
the 15740 em layer where the growth of wheat roots was limited- In contrast. the positive effects of deep tillage were ob-
served throughout the entire wheat growing season- Thus. this study indicated that rotary tillage led to a hardening of the
soil . There was a significant correlation between soil hardness and soil water content - The effect of soil hardness on soil
water content increased as soil depth increased- The sensitivity of soil water content to soil hardness means that soil
aridization causes double stresses of drought and mechanical stress on crop growing- Soil temperature also increased as
soil hardness increased- So the current rotary tillage caused the buffering to bad environment of soil decreased, and the
dependency to precipitation or irrigation increased, and soil is in remarkable fatique state -

Keywords ; tillage method ; soil hardness; water content; soil temperature; Guanzhong farmland



