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Effects of Different Cultivation and Fertilization Mode s on Soil Microbial

Biomass and Soluble Organic Carbon and Nitrogen in Dryland Far ming
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(1. College of Resource & Environment, Northwest A & F University, Yangling, Shaanxi 712100;

2. State Key L aboratory of Soil Erosion and Dryland Farming on Loess Plateau, Yangling, Shaanxi 712100)
Abstract : Two filed experiments located at the south edges of the Loess Plateau were used to study the
effects of different cultivation and fertilization model s on contentsof SMBC, SMBN , SOC and SON in soils.
The results showed that straw mulching increased the content of soil microbial biomass nitrogen dgnificant-
ly; plastic mulching decreased the content of SMBN. Both straw mulching and plastic mulching reduced the
content of SON during wheat growth stage. Appropriate application rate of N fertilizer (120 kg/ hm?) wasfa
vorable to increasng the content of SMBN in the late state of wheat growth, however , high application rate
of N fertilizer (240 kg/ hm?) decreased the content of SMBN sgnificantly. Compared with the treatment
without addition of fertilizers, the fallow treatment increased the contents of SMBC, SMBN , SOC and SON
inthe 0- 10 cm soil layer, but not in the 10- 20 cm soil layer. The gpplication of organic manure with N, P ,
K fertilizers dgnificantly increased the contents of SMBC, SMBN , SOC and SON in the 0- 10, 10- 20 cm il lay-
ers. Sngle chemical fertilizer applications had minimal i mpact on the contentsof SMBC and SMIBN , but increased the
average contentsof SOC and SON. The contentsof SMBC, SMBN , SOC and SON in soils were postively corrdated
with each other and the tota organic carbon and nitrogen contentsin soils.

Key words: dry land farming; cultivation models; fertilization models; fallow ; soil microbial biomass carbon/
nitrogen; soluble organic carbon/ nitrogen
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[2]

(Soluble organic carbon, SOC)

(Soluble organic nitrogen, SON)

[23]

SMBC,SMBN ,SOC,SON

1
1.1
) , 524 m, 13 632
mm, 7-9 1400 mm,
) 1990
10. 92 ¢/ kg, 0.83 g/ kg, 61. 32 mg/ kg, 9. 57 mg/ kg, 191. 2
mg/ kg ,pH 8.62 2002 {
9.63 g/ kg, 1.07 o/ kg, 12.21 mg/ kg, 182.4 mg/ kg ,pH 8.25
1.2
2 : ( )
( ) ( 4500 kg/ hm’)3 | 0,
120 240 kgf hm* 3 ( NO,N120 N240 ) , ,
P05 100 kg/ hm? 22
28 m*, 3
4 (1) ( ,CK) ;(2) ( FA) 5 (3)
(NPK) ;(4) (MNPK, (3) , ,
, 7:3) , , , N 165
kg/ hm’ ,P:0s 132 kg/ hm* , K0 82.5 kg/ hn’ 14 m x
14 m, 3 , 3
1.3
(2006 12 ) (2007 4 ) (5 ) (6 )
, 3 , 0-10cm 10-20cm
, , 2mm ,
4 (3d )
1.4
(e71
kec  Ken : kec =0.45"  ken = 0. 541"
0.5 mol/L K>SOs ( 4 1) , 0.45u m ,
TOC - 5050 , (TSN) Cl
' (SON)
2
2.1
2.1.1 1 , )
0-10cm SMBN 16.35%,25.68%,4.38% 16.83 %,
,10- 20 cm SMBN 0-10,10- 20 cm
SMBN 5.16% 5.37%
2.1.2 ,
0- 10,10- 20 cm SON ( 2 0- 10,10- 20 cm
SON SON
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1 mg/ kg
/
cm
31.69+7.450 34.04+5.580 42.21+5.37b  46.05+4.58b 38.73b
36.87+4.78a  42.78+9.02a  44.06+5.45a  53.80+7.62a 44.62a
0-10 29.55+24.30b 33.58+7.44b  40.27+3.39b  42.78+7.60b 36.73¢
32.71D 36.73C 42.188 47.54A
30.28+3.20a 35.76+3.34a  26.67+3.46a  40.62+4.57a 33.34a
30.07+4.82a  32.3345.42b  28.76+3.19a  42.09+6.82a 33.84a
10- 20 30.30+3.32a 33.5543.03ab  26.22+3.67a  36.23+6.18b 31.55b
30.49C 33.898 27.16D 39. 65A
t (n=3); ,
, (P<0.05 (LD , )
2.2
2.2.1 2 mg/ kg
,0- 10, /
10-20cm  SMBN ( 3),_cm
6.53+1.64a 7.54+1.78a 4.38+0.75b 6.17a
N N12 N24
(NO) N120 0 4.93+0.81b 6.74+0.72b 4.75+0.44b 5.62b
0- 10 cm SMBN Qp 10 531+0.41b 7.07+1.39b 5.32+2.67a 5.98a
18.97% 20.37%,10- 20 cm 5.64B 7.09A 4.79C
5. 82 30N 9200 5.31+0.57a 7.25+1.66a 3.75+1.32a 5.27a
, 4.69+0.51b 6.40+1.0lb 2.68+0.77b 4.83b
,N120 SMBN 10- 20 4.49+0.87b 6.76+1.32b 3.94+1.46a 5.23a
, SMBN NO 4.818 6.75A 3.49C
., N240
SMBN NO ,N120 NO SMBN
N240 SMBN NO N120
2.2.2 3 mg/ kg
4 /
, cm_ (kg: hm 3
+ + + +
N120 0- 10.10 - 0 38.74+5.57a 40.63+7.37a 43.43+4.43a 50.15+7.46a 43.50a
120  31.39+4.76b 39.78+6.64a 44.60+4.13a 50.83+6.74a 41.70a
20 cm SON 0-10 549 28.01+4.65¢c 28.24+4.61b 36.69+1.12b 41.65+7.00b 34.13b
NO , 32.71D 36.73C 42.188 47.54A
N120 SON 0 33.35+2.53a 33.56+3.61ab 28.52+4.31a 41.61+5.31a 34.30a
’ , 120 31.41+1.92b 35.62+3.36a 28.14 +2.62ab 40.28 +7.11ab 33.86a
) 0-10,10- 2010-20 26.04+1.58c 32.45+5.18b 24.51+1.67b 37.06+5.95b 30.42b
cm SON 30.49C 33.898 27.16D 39. 65A
NO 4 mg/ kg
,N240 0- 10 cm SON / /
NO N120 cm (kg- hm™?)
0 4.89+0.58c 5.96+0.68c 4.57+0.55b 5.18b
’ 120 5.74+0.94b 6.33+2.44b 3.88+0.97c  5.47b
,0- 10 cm SON 0-10 240 6.64+1.74a 8.49+1.12a 5.96+2.14a 7.1la
, NO ,N120 N240 5.64B 6. 80A 4.79C
5.60% 37.26%. 0 4.48+0.44b 5.37+0.27c 4.70+1.05a 4.84a
120 5.22+0.68a 6.79+0.88b 3.11+0.67b 5.12a
N240 , 10-20 240 4.75+0.89b 8.18+0.83a 2.50+1.0lb 5.12a
10- 20 cm SON 4.818 6.65A 3.49C
2.3
2.3.1 0-20cm SMBC 79.55 -
468.09 mg/ kg ( 1 (CK) , (FA) 0- 10 cm
SMBC , 142.12 %, 10- 20 cm , SMBC
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