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Conservative tillage for soil conservation with stubble in sandstorm
area along the Great Wall in North Shaanxi Province of China

YAN Xiao-li, XUE Shao-ping,ZHU Rui-xiang

(College of Mechanic & Electronic Engineering , Northwest A&F University ,Yangling s Shaanxi 712100, China)

Abstract: [Objective)] The study explored one mechanical conservation tillage technical mode of soil
and water conservation in the desert area along the Great Wall in North Shaanxi Province. [Method]) Based
on the agriculture-ecological condition and the cultivation habits in the sandstorm area along the Great Wall
in North Shaanxi Province,and the experiences of conservation tillage at home and abroad,one soil conser-
vation technical mode characterized by the stubble-reservation to hold the soil and row-interval no tillage
fertilized sowing was promoted in this paper. Tests which compared with traditional tillage were conducted
in the sandstorm area of Hengshan County. [Result) Compared with traditional tillage, the new mode
could increase crop yield about 480 kg/hm® with the growth rate 6. 27 %, increase income about 1 590. 5
RMB/hm?,reduce sand discharges about 37 % ,increase soil moisture contents and decrease irrigation water
used increase the content of soil organic matfer. [Conclusion] The new technical mode can prevent wind
and hold the soil,improve water storing and moisture preserving ability of soil,soil structure and fertility,
and increase income. It is suitable to extend and apply in the desert area along the Great Wall in China.

Key words: desert area along the Great Wall in North Shaanxi Province in China;stubble-reservation
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Fig.1 Sketch map of stubble-conservation
mode of conservation tillage
* . Stubble reservation of the 1st year;®. Stubble reservation
of the 2nd year; |. Stubble reservation of the 3rd year
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Table 1
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Corn yields in three different tillage modes

BALGERHEI ™/ (kg « hm™?)

AR G BE/ (kg « hm™ %) {RIPPEFFE/ (kg « hm™?) . W=/ %
g . . . . Increased yielcl ornpared .
Year Traditional tillage Conservation tillage . L . Increase ratio
with traclitional tillage
2004 7678 8 092 414 5.39
2005 7 482 7 958 476 6. 36
2006 7 790 8 340 550 7.06
S Average 7 650 8 130 480 6.27
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JC/hm?; 45 25 R Ff 22, 5 kg/hm’, Ff 7 i #% 4% 5
o6/ kgt W52y 112.5 J6/hm’ s {47 PE BV 7 4 1
7= 480 kg/hm* , ¥ E KT &AM 1. 3 Ju/kg 115H . 1]
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Table 2 Economic efficiency analysis in different tillage modes J6/hm’

B st BLBE 2 8 2 7 TORRARIGI - R A

Tillage mode Tractor plowing cost Irrigation cost 1gh-quality corn nereased corn

seeds fee yield benefit
LG BEVE traditional tillage 750 1 350 225 9 841
PP PE#EE Conservation tillage 450 900 112.5 10 569
WA 25 Increased effect 300 450 112.5 728
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Table 3 Total sand and dust discharge in each height

/g
Dust discharge

195 )8 / em
Height e G B TRy PERE R
Traditional tillage Conservation tillage
10 55.0 28.9
25 41.3 25.0
60 24.4 18.3
100 19.9 12.5
150 12.2 11.5
411 Total 152.8 96. 2
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Table 4  Soil moisture at different layers with different tillage modes %
04-30 07-15
IR/ em TRy PR AE e G Bk A AL PRI HERHE e BBk AE A AL
Soil depth Conservation Traditional Variation Conservation Traditional Variation
tillage tillage ratio tillage tillage ratio
0~20 17.55 17. 45 0.57 16. 95 16. 55 0.24
20~40 20.42 18.02 13.32 17. 32 16. 33 6.06
40~60 20. 50 19. 57 4.75 18. 86 18.51 1. 89
60~80 19.08 19. 56 —2.45 18.62 18.42 1.09
80~100 19. 84 19. 46 1.95 18.76 18.32 2.40
-1 Average 19. 48 18. 81 3.63 18. 00 17.63 2.34
09-02 11-05
LR/ em A PR AE 5B 1E AL Ty PR E [ KR AR
Soil depth Conservation Traditional Variation Conservation Traditional Variation
tillage tillage ratio tillage tillage ratio
0~20 20. 23 19. 88 1. 86 20. 86 20.03 4.14
20~40 19. 60 19. 04 2.94 21. 34 21. 11 1. 09
40~60 20.42 20.13 1. 44 21.52 21. 20 1.51
60~80 20. 08 19.75 1.67 21.12 20. 88 1.15
80~100 19. 44 18. 92 2.75 20. 45 19. 32 5.85
) Average 19. 95 19. 62 2.13 21.06 20.51 2.75
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