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Abstract: Based on a 18-year-long experiment conducting at Baiyun experiment station in Wuwei City, the
effects of long-term fertilization on soil organic, inorganic and microbial biomass carbon in 0—20 cm layer of
irrigated desert soil were analyzed. The results showed that long-term combined application of nitrogen and
organic fertilizer, as well as manure application led to increases of soil organic and microbial biomass carbon
contents, while reduced soil inorganic carbon contents. Applying straw alone increased soil organic carbon,
but had no significant impacts on inorganic and microbial biomass carbon levels. Long-term application of ni-
trogen fertilizer had no significant influence on soil organic, inorganic and microbial biomass carbon contents.
All results revealed that soil organic carbon contents negatively correlated with inorganic carbon contents,
and positively with soil microbial biomass carbon contents.

Keywords: long-term fertilization; soil organic carbon; soil inorganic carbon; soil microbial biomass carbon

’ b .’
i ( CaCO, ) e ] .
pH N 3 o [}
[2] [3]
’ o ’
1 % ~4 % ’ N
:2012-05-20 :2012-06-13
(IPND ”(NMBF-Gansu-2008)
(1983—), ( ) . . B » E-mail:281256549(@qq. com,
(1967—), ( ), s s s N N N N

. E-mail: guotwl1@souhu. com,



36 33
) N L7 (SIC) e
, 0.12 ;
(SMB-C) —0.5M K,SO,
1 , Vance!™ .
1.1 1.3
(38°37'N, Excel  SPSS 13.0
102°40'E) , 1 504 m, 150 d, (ANOVA),LSD (p=
150 mm, 2 021 mm, 7.7 °C, 0.05) o
3023 h,>10 C 3016 C, 9
140~158 kJ/cm?, =10 C
1350 C, , 2.1
,1988 3 (0—20 cm 2 0—40 cm .
) . 16.35 g/kg,pH 8.8, 2 , ,
N 1.1 g/kg, P 1.5 g/kg, o
N 64. 4 mg/kg, P 13. 1 :0—20 em>20—40
mg/kg, K 180. 0 mg/kg, 1.4 cm, o
g/cm?, A7.8%. 0—20 cm ,
1988 3 ) M>M+S+N>M+N>S>S+N>N,
. 3, 30. 01 m’, : N :
(P,0,)150 kg/hm’ . - M,M+S+N,M+N,
. J1/2 S, S+ N
) 1/2 30.05%,28.96%,23.71%,16.61%,13.77%.
( ), ’ ’
29.10 g/kg, 1. 50 g/kg, ’ ’
0. 88 g/kg, 60. 30 mg/kg, 1 293 C/N ;
mg/kgC 1), ’ e,
1 1)
/ / / o N
(kg » hm) (kg +hm?) (kg+hm?)
M 90 000 0 0 9
S 0 10 500 0 R ’
N . 0 - U 20—40 cm,
M-+N 60 000 0 187.5 ’
S+N 0 5 250 187.5
M-+S+N 40 005 3 495 124.5 5
CK 0 0 0
. i 18 4. M .S 0—20 cm 20—40 cm
N i M+N 4 i SEN 4+ s MASHEN M 15. 58° 11. 00°
+ . CK S 13.97¢ 10. 28*
N 12.42¢ 9.62°
1.2 M+N 14.82" 10. 55°
0—20 cm  20—40 cm S+N 13.63° 10. 87°
M—+S+N 15. 45° 11. 03"
2006 9 20 . CK 11. 98¢ 9. 98

(SO0




2.2 ,
3 0—40 cm o
N 3 . s
4
:0*20 cm < 0—20 cm 20—40 cm
20—40 cm, M 287.76" 126. 72°
. 0—20 cm , S 245.52" 136. 22
b KRa
M+S+EN<M<M+N<S+N <S<N, N 212.47 132.56
M+N 276.61° 136, 22
, S N ,
. M+S+N,M,M+N,S+N S+N 271. 92¢ 130. 68
M-+S ca
9.08%.8.16%. +S+N 278.78 122. 85
CK 205. 92" 126, 72°
7.64%,3.91%,
| 2.4 .
CO, CcO , H - '
" 2 ot o, ( CaCO, )
s CaCO el 20—
o pH
40 cm s o ,
3 ;
[18]
0—20 cm 20—40 cm °
M 15. 99 18.45 ¢ 5,
S 17.21% 19. 44° .
N 17. 28a" 19, 777 ,
M+N 16. 08 18. 54° ,
S+N 16. 73" 18. 55°
M+S+N 15. 83 18. 29 ’ ’
CK 17.41° 19. 61° 5
2.3
—0.861%* 0.877%*
4 0—40 cm .
—0.706%*
o 4 ,
R ; %% »<<0.01
) 3
0—20 cm>20—40 cm,
0—20 cm . (@)
:M>M-+S+N>M-+N>S ,
+N>S>N, yM,M+S+N,M+N,S .
+N (2) ,
39.74%,35.38%,34.33%,32.05%, .
. C/N 0 60’\’ (3) N
80, [13-17] ,
A} ’ C/N o 207 (4) .

40 cm , o



38

33

(1]

(2]

(3]

(4]

L6]

7]

[8]

[9]

(10]

(5

L ]
Peter G. Influence of organic matter from soils and sedi-
ments from various origins on the sorption of some chlo-
rinated aliphatic hydrocarbons: Implications on K, cor-
relations[ J]. Environ. Sci. Technol. , 1990, 24 (11):
1687-1693.

s . pH CaCO;
[Jl. ,2001,23
(2):140-143.
[M].
1994,
[(Cl/
,1996.:1-179.

[Jl. , 2000, 33

(2): 75-81.
, , . [Jl.
.1998,13(6) :555-562.
0yl »2000,55(5) :533-544.
[M].

,1999:99.
Vance E D, Brookes P C, Jenkinson D S. An extraction
method for measuring soil microbial C[J]. Soil Biology
Biochemistry, 1987,19(6):703-707.

’ s

NN [yl ,2002,39

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

(1):89-96.
Debosz K, Rasmussen P H, Pedersen A R. Temporal
variations in microbial biomass C and cellulolytic en-

zyme activity in arable soil; Effect of organic matter in-

put[J]. Applied Soil Ecology,1999,13(3):209-218.

(1. ,1998,
22(1) :51-57.
Druy C F, Stone J A, Findlay W 1. Microbial biomass
and soil structure associated with corn, grass and leg-
umes[ ] ]. Soil Sci. Soc. Am. J., 1991,55(3): 805
811.
Edgerton D L, Harris J A, Brich, et al. Linear rela-
tionship between aggregate stability and microbial bio-
mass in three restored soils[ J]. Soil Biol. Bio chem. ,
1995,27(11) :1499-1501.
Sparling G P, Shepherd T G, Kettles H A. Changes in
soil organic C, microbial C, and aggregatestability un-
der continuous maize and cereal cropping,and after rest
oration top asturein soil from the Manawatu region,
New Zealand[ J]. Soil and Tillage Research, 1992, 24
(3):225-241.

(] ,2003,40(3)

, . [M].
,2008.

Hargreaves P R, Brookes P C, Ross G J S, et al.
Evaluating soil microbial biomass carbon as an indicator
of long-term environmental change[]J]. Soil Biology

and Biochemistry, 2003,35(3) :401-407.



