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Table 1  Effects of different tillage systems on soil urease activity

LbpE P I Higher-slop T Lower-slop W b3 T Average 4 CT H4I1 Increase( /0)
Treatment 0~10 ¢ 10~20 cm 0~20em 0~10¢em 10~20em 0~20em 0~10cm 10~20¢em 0~20 em 0~10 ¢m 10~20 em 0~20 em
RT 55.68C 70.09A 62. 884 73.71C 72.564 73.134 64.70 71.32 68.01 —7.79 3.44 —2.22
NI 76.15A 61.75B  68.955  83.50A  68.66h  76.084 79.83 65.20 72.51 13.78  —5.44  4.25
ss 76.52A  72.03A  74.285  79.14B  69.66p  74.40a 77.83 70.84 74.34 10.93 2.75 6.87
CT 68.77B  69.82A  69.295  71.55¢  68.08,  69.824 70.16 68.95 69.56

TE: — IR RT, S BB SR NT, AR B 35 SS . MR EHHE CT., R 8dR /50 KE FR30R 1k 0. 01 iR B3 KF, /NG FRER IR 1A 0. 05 B3 K

. TR

Note : Reduce tillage (RT) » No tillage (NT') » Subsoiling tillage (SS) » Conventional tillage (CT ) - Small letters mean difference at P <20.05 Jevel and capital

letters mean P<20.01 Jevel -

R 2 FEBHEIEE L SEGEMERIZM (O 1 M KMnO:ml/g F£25C, 20 min)

Table 2 Effects of different tillage systems on soil catalase activity

s ¥ I Higher-slop YR Lower-slop P LY Average # CT #4111 Increase( /1)

Treatment 0~10 ¢ 10~20 em 0~20em 0~10em 10~20em 0~20em 0~10em 10~20 em 0~20 em 0~10 em 10~20 em 0~20 em
RT 0.9383C  0.9124c  0.9254a  0.9393c  0.9210B  0.93022  0.9388  0.9167  0.9278  —0.72  —3.80 —2.27
NI 0.9446C 0.9265BC  0.9355,  1.0033 0.9788A  0.9910,  0.9739  0.9526  0.9633 3.00 —0.04  1.47
SS 1.0627A  0.9876A  1.0737a 1.0737A  0.9769A  1.02534 1.0198 1.0306 1.0252 7.84 8.14 7.99
CT  0.97358  0.9451B  0.95935 0.9608BC 0.9177B  0.9392y  0.9456  0.9530  0.9493
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Table 3  Effects of different tillage systems on soil invertase activity

hb3g % I Higherslop YR Lowerslop

i ESCTTH Average ¢ CT B4 Increase ( /0)

Treatment 0~10 ¢m 10~20 em 0~20em 0~10em 10~20em 0~20em O0~10e¢m 10~20em 0~20em 0~10 em 10~20 em 0~20 ¢m

RT 1.25p 0.76¢ 1.00a 1.21p 0.83C 1.02,
NT 1.43B 1.19p 1.31a 1.47B 1.25A 1. 36a
SS 1.58A 1.224 1.404 1.50A 1.198 1.35a
CT 1.40¢ 1.224 1.31a 1.39¢ 1.24A 1.32,

1.23 0.79 1.01 —11.80 —35.42 —22.75
1.45 1.22 1.34 3.80 —0.56 1.76
1.54 1.21 1.37 10. 64 —1.99 4.72
1.39 1.23 1.31
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Table 4 Content of nutrients in cultivation layer under different tillage

fh ﬁﬂLﬁ;‘i‘ %’EL e el . . R ' AL . ' Wﬁ“é/fi\
Treatment Organic matter Total nitrogen Total phosphorus ~ Total potassium  Available phosphorus Available potassium ~Available nitrogen

(g/kg) (g/kg) (%) (%) (mg/kg) (mg/kg) (mg/kg)

RT 10. 14¢ 0.7248 0.070n 0.89% 7.23B 78.2B 53.76B

NT 11.488 0.797A 0.079%h 1.06a 8.93A 90.0A 57.10A

SS 11.71A 0.774A 0.083a 1.10a 9.10A 89.5A 57.45A

CT 10.28¢, 0.7228 0.078ab 1.05a 7.96B 81.0B 53.95B
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Table 5 The correlative coefficients between soil enzyme activity and soil nutrient content
LT E=¢-) £ i TR A WA -
i e
Ii TH Organic Total Total Total Available Available Available [?Ez i I%/ﬂﬂcm l\ift’ﬁfi%
em matter nitrogen phosphorus  potassium  phosphorus  potassium nitrogen rease nertase aralase
Tk Urease 0.977" " 0.838 0.918" 0.847 0.976" " 0.955" 0.964" " 1 0.816 0.927"
AV Invertase  0.729 0.619 0.952* 0.995** 0.888* 0.800 0.707 1 0.717
b
AR 0.847 0.587 0.896 " 0.781 0.840 0.774 0.818 1
Catalase

T * FRoR 0,05 KPR EF B (r0.5=0.878), * ¥ FIR 0. 01 KPR EFK B E (ro.n=0.959)
Note: The * and * * indicate the differences are significant at 0.05 level (ro.05=0.878) and 0.01 level (ro.00=0.959), respectively -
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Effects of long-term conservation tillage on soil enzyme
activity of sloping dryland and its relation to soil fertility

ZHANG Jie"'”, YAO Yuqing"”, LU Jun-jie"*, CAI Dianiong”’, JIN Ke’, LI Junhong"*,
DING Zhi-giang"*» SUN Jingke's TAN Zun-she’s WU Jianfeng"”, ZHANG Shao-lan'
(1. Luoyang Academy of Agricultural Sciences, Luoyang, He " nan 471022, China;

2. Luoyang Dryland Farming Experiment Station, CAAS, Luoyang, He " nan 471022, China;

3. Institute of Agricultural Resources and Regional Planning, CAAS. Beijing 100081, China;

4. Pingdingshan Collage of Technology, Pingdingshan, He " nan 467000, China;

5. Luoyang Bureau of Agricultural, Luoyang, He " nan 471000, China)

Abstract ; In order to explore soil enzyme activity and its relation to soil fertility under the circumstances of long-
term conservation tillage. determination and analysis were conducted of the soil enzyme activity and soil fertility after 7
year conservation tillage in sloping dryland of west Henan Province- The results showed that the activity of soil urease:
catalase and invertase increased obviously under sub-soiling tillage and notillage especially the enzyme activity in 0~10
cm soil layer; and the soil urease activity increased most- The correlation analysis of soil enzyme activity showed that
there was a positive correlation between urease and the content of organic matter, total P available P, available K and
available N, between invertase and the content of total P and total K. and between catalase and the content of total P- It
indicated that soil urease activity can be used as an index of soil fertility; while catalase may play an auxiliary function-

Keywords : soil ; enzyme activity ; nutrients; soil fertility ; correlation analysis: conservation tillage; sloping field
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Effect of green manure on soil fertility properties
in summer fallow period in Weibei dryland

ZHAO Na', ZHAO Hubing'» CAO Qun-hu’, YU Changwei’, SUN Wei',
LI Min's CAO Weidong’» GAO Yajun""’
(1. College of Resources and Emirorment, Northwest A & F Unwersity > Yangling, Shaanxi 712100, China;
2. Changwu Agrotechnology Extension Center, Changwu, Shaanxi 713600, Chinas 3. Institue of Agricultural
Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China: 4. Key Laboratory
of Loess Plateau Agricultural Resources and Emironmental Remediation of Ministry of Agriculture, Yangling, Shaanxi 712100, China)

Abstract ; An experiment was carried out in Weibei area to investigate the effect of lequminous green manure plants
(soybean, Huai bean and mungbean) on soil fertility and other properties in summer fallow period- The results showed
that Huai bean and mungbean had greater biomass than soybean. Huai bean contributed the most nitrogen and potassium
by incoporation into soil while soybean contributed the least- Mungbean contributed the most phosphorous to soil while
soybean contributed the least- Huai bean had greater root nodules and significant higher nitrogen content than mungbean
and soybean- Compared to keeping summer fallow » planting and incorporating green manure plants into soil improved the
content of soil organic matter, total N and available K- No remarkable differences of CEC was found between green ma-
nure treatments and summer fallow after 4 weeks of incoporation- However: the trend was showed that green manures in-
creased soil pH and decreased soil bulk density - There was no differences of soil pH among treatments after winter wheat
harvest - Green manure plants consumed much soil water during growth period- After wheat harvest. soil water storage in
0~200 em layer with green manure treatments was still lower than that with summer fallow treatment - No significant dif -
ferences of soil properties were found among three green manure treatments- Planting and incorporating lequminous green
manure plants into soil in summer fallow period is an effective way to improve soil fertility in dryland -

Keywords -, diyland ; leguminous green manure ; soil fertility ; soil property



