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Table 1 Biomass and nutrient content of green manures

Ho_E R RF AR R
= Shoot Root Shoot T Root
Ttem KE #E 35 KE N3 5 K W 535
Soybean Huaibean Mungbean Soybean Huaibean Mungbean Soybean Huaibean Mungbean
= 2
M REEE (kg/hm”) 5979 10668 11156 359 834 551 3739 11502 11707
Fresh biomass
= 2
EMRTE(g/hm) ) 2125 2118 93 217 175 734 2341 2293
Dry biomass
X A EH.
AU (/) 55 g 418.6 406. 1 415.9 416.3 416.9 — - -
Organic C content
PN =)
AU (g/kg) 2.6 29.1 15.1 8.5 12.1 7.3 - — —
N content
Ao~ =
B (g/kg) 3.71 2.80 2.99 3.4 1.9 2.7 — - —
P content
A =N
SR (g/kg) 19.1 23.8 20.2 14.1 10.9 15.7 — — —
K content
BOE M B (kg/hm)  97q 889.3 859.9 38.5 90.3 72.9 318. 1 979.6 932.9
C incorporation
VR T 2
AR (g/bm’) 4 61.8 32.0 0.8 2.6 1.3 17.2 64.5 33.3
N incorporation
Y E=N 2
BEIE 1 B (kg/hin”) 2.4 6.0 6.3 0.3 0.4 0.5 2.7 6.4 6.8
P incorporation
Y E=A 2
SIE R (kg/bm) 5 50.6 12.8 1.3 2.4 2.7 13.6 52.9 15.5

K incorporation
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Table 2 Effect of green manures on soil fertility

D N 23 A P Treatments
Enpll e 3
A LR : - ——— —
oil sampling Soil properties R NI KM 535
time Fallow Soybean Huai bean Mungbean
A LB Organic matter (g/kg) 12.340.9h 13.440.5, 13.020. 3ab 12.640. 4ab
BIEFE 4 G - 4 1008 4 4
(BN A5 B 4 Total N(g/kg) 0.7940.02p 0.8640. 05ah 0.9040. 03, 0.900. 014
After 4 weeks AT Available K (mg/kg) 1808, 184421, 17544, 16813,
incorporation of B
green manures 0200 e 5" FE A B (kg/hun”)
(Before wheat sowing) Mineral N accumulation 352.14-56. 64 410.4485.5, 407.64-62. 2, 342.54-13.54
in soil 0~~200 ¢m depth
INEIRIRE AHLIE Organic matter (g/kg) 12.440. 2 13.040. 14 13.4740. 34 13.040. 34
After wheat £ Total N(g/kg) 0.850. 02 0.8740.03ab 0.90740. 034 0.884-0. 03ah
harvest S Available K (mg/kg) 14143) 15549 151464 14949,

T A R P RERR AL B 2 [ 22 AR B B KT

Note : Different letters indicate significant differences between treatments at 5% level -
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B4 J8 J5 (VNIRRT ) IR A X Z 138 CEC 77 4E
BEW, —IAR, SRR S R R, 25
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St ORI AR R I R SR BB E LR

FELR LRI 4 5 5 (RN 3R pH A s TR AL
By Y, Horp R E AL B SRR Y pH 22 57348 21 B
FKN BN WOGR)E  #5 AL PER) % pH Z 5741
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UM IR A5 BB K RE . AR
ORI SRACRIIE 4 AR N RRRT) A EY
ARARES, Hrb, i TR E R E B,
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Table 3 Effect of green manures on soil CEC» pH and bulk density

ZEAEFHZE Type of green manure plants {RIA Fallow K Soybean KB AFH Huaibean %5 Mungbean

JNZZHE T 13 CEC Soil CEC before wheat y)wing(cm()l/kg) 20.45+0. 344 20.5810. 144 20.57+0.064 20.56+0. 324
INZEAR T pH Soil pH before wheat sowing 7.91£0.04p 8.01£0.054 7.99+0.06ah 7.937+0.05ah
INEWOHR JE L3 pH Soil pH after wheat harvest 8.0740.09a 8.1240.064 7.9540.124 8.04740.104
d‘fﬁ&ﬁﬁ%@%ifggi(q/cms) Soil bulk density before wheat sowing 1.2740.12a 1.2040.0% 1.1740.09% 1.2440.054
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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



