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Abgract : Wheat yield and il organic carbon(S0C) change a the surface layer were invedigated by a long-term field
experiment with Sx treatments at the Changwu Eoologica Sation of the Chinese Academy of Sciences sarted from 1984 to
2007. The sx treatments are falow (F) , control (CK) , organic manure (M) , nitrogen (N) , nitrogen and phogphorus
(NP) , and nitrogen and phogphorus with organic manure (NPM) . The results show that the crop productivity and SOC
accumulation are dgnificantly increased under the fertilizer gpplications. The averaged winter wheat yieldsof the 23 years
ael.5,2.6,2.0,3.3,and 4.0t/ hafor the CK, M, N, NP, and NPM treatments, reectively. Cumulative anounts
o S0C at 0-20 cm il layer in 2007 are - 1.09,0.76,8.59, 1. 02, 3.42 and 9. 5 t/ hafor the 9x treatments. There
is a dgnificant correlation between crop yield and SOC content (r =0. 80) , and noreover , there is a Sgnificant corrdar
tion between carbon application amount and SOC content (r = 0. 97) , which indicates carbon from farm yard manure
plays an inportant role in improving SOC content. There is a dgnificant difference between the dfects of fertilization on
carbon sequedration( P <0.05) by crop and SOC, and the relationship between il carbon sequedration rate (Y) and
il organic carbon imput (X) can be expressed by a linear equation of Y =0.231X - 0.0813 (r =0.98) . Fertilization
can increaxe il productivity and SOC accumulation in the semiarid regons of the Loess Hateau , epecidly with the
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ocombined gpplication of organic and inorganic fertilizer.
Key wor ds: fertilization ; rairfed loessa tableland ; wheet yied; SOC
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Table2 Wheat yidd and residues amount returned to the soil under the treatments

o the long-term experiment in Changwu dation

Treatment Yied Shoot biomass Root-C input Cinput from FYM
(t/ hnt) [t/ (nf-a) ] [t/ (- @) ] [t/ (- a) ]
F Oa Oa Oa 0
CK 15b 3.45b 0.56 b 0
N 2.0c 4.60c 0.75¢ 0
M 2.6d 5.98d 0.97d 0.8
NP 3.3e 7.59 e 1.23e 0
NPRV 4.0f 9.20f 1.49f 0.8
(Note) : 1.07 %; P<0.05 , Carbon content of organic fertilizer is 1. 07 %.

The data in the same column followed by different sl letters indicate the sgnificant differencesa P <0.05. The same symhol is used for other tables.

2.2 oC , 0C ,
1984 0C(6.50 g/ kg) , DC
(5 , 2007
0C , 0C (5.90
o kg) 9% ,30C ( 3
23 31 0C
Q0, CK 23 0C (0.76
t/ hn?) , , 0C
6 07) N OC .
, 0C , (1.02 0C
t/hnf) NP (P<0.05) 0C , 0C 1b
(3.42t/ hnf) , 106 % , , 0C
,30C M NPV (R?=0.796) (61

157 % 159 %( P <0. 05) (2] (221 [23]



1336 15

3 0C
Table 3 SOC accumulation under the treatments o the long-term experiment in Changwu dation
1984 yr 2007 yr 0C
OC
OC 0C .
Tretmert Bk density (%) DCsock  Buk densty ( %) OC stock accumu rn"j'o”
(g/ c?) (t/ h?) (g/ c?) (v hn?) (t/ )
F 1.3 6.5 16.9 1.34c 5.9x0.1a 15.81 a -1.09a
CK 1.3 6.5 16.9 1.28b 6.9£0.2b 17.66 b 0.76 b
N 1.3 6.5 16.9 1.28b 7.0£0.4b 17.92 b 1.02b
M 1.3 6.5 16.9 1.18a 10.8+1.2d 25.49 d 8.59d
NP 1.3 6.5 16.9 1.27b 8.0x£0.5¢ 20.32 ¢ 3.42c
NPV 1.3 6.5 16.9 1.20a 11.0+£0.8d 26.40 d 9.50 e
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Fig.2 Reationships between C input and C
equedration rate d the long-term experiment
in Changwu dation
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