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Impact of Land Use Change and Cultivation Measures on Soil Organic Carbon

(SOC) and Its “C Values
MENG Fan-qiao KUANG Xing DU Zhangdiu WU Wen-iang GUO Yan-bin

(College of Resources and Environmental Sciences China Agricultural University Beijing 100193  China)

Abstract:In Quzhou County Hebei Province where now intensive farming system is operated original grassland and farming land
under different tillage crop straw return and fertilization measures were studied using isotope carbon for the analysis of the impact on
soil organic carbon (SOC) properties. The research indicated that after change into farmland (34 years) SOC is significantly reduced
and for Im of soil layer the scope of reduction is from 13.3% 35% and this decrease happens in 040 cm of soil layer. After 8 years
of fertilization SOC can be increased at 0. 83 gekg™'. Noillage can significantly increase the SOC especially in 040 c¢m but plough
will increase the SOC at 1045 ¢m and 1520 ¢m. Change of 8 C of SOC due to land use change mainly happens in 020 cm where
input of organic materials from maize stored. In soil layer of 05 ¢m only maximum 18% of SOC is from crop residues and in 1520
cm  this percentage is about 5% .
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Table 2 Comparison of soil organic carbon in different soil layers in original grassland and different plough and crop straw return systems/gekg ™'

0~5cm 5~10 em 10 ~15 ¢m 15 ~20 c¢m 20 ~40 c¢m 40 ~60 cm 60 ~80 cm 80 ~100 ecm
12.41 a 9.05a 8.94a 8.93a 5.73b 3.95a 2.50a 1.53b
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Table 3 8'2C value of soil organic carbon in different soil layers in original grassland and different plough and crop straw return systems/%o

/cm
0~5 -23.41 -21.65 -21.37 -21.62 -21.46 -21.46
5~10 -22.24 -21.86 -21.69 -21.78 -21.60 -21.38
10 ~15 -22.48 -21.66 -21.56 -21.79 -21.42 -21.25
15 ~20 -21.92 -21.33 -21.51 -21.47 -20.74 -21.21
20 ~40 -19.82 -19.95 -20.36 -20.17 -20. 86 -20.24
40 ~ 60 -20.25 -19.48 -22.28 -21.23 -20.53 -21.53
60 ~ 80 -20. 46 -21.82 -21.52 -22.33 -21.52 -20.78
80 ~ 100 -20. 88 -21.18 -21.71 -21.64 -21.91 -21.19
2.4 N



349% ~
38% ; * 8 a . Campbell

8 3" C 1737
8" cC 0~5cm
=98, xf+ (1-nx d
)
3°C 3, 3C 3, 0~10 c¢m
s"c  f
8"C . C 10 ~20 cm
Cxf Cx (1 -
1)) 10 ~20 cm
4
3.98% ~18.92% 0~5em . 5§
4 1%
Table 4  Old and newly input organic carbon in different plough and crop straw return farming systems/%
/em
0~5 83.72 16. 28 81.08 18.92 83. 40 16. 60 81.96 18. 04
5~10 96. 02 3.98 94. 28 5.72 95.19 4.81 93.39 6.61
10 ~ 15 91. 66 8.34 90. 67 9.33 93. 04 6.96 89.27 10.73
15 ~20 93.52 6.38 95. 65 4.35 95. 19 4.81 87.35 12. 65
5
ol
fecke 0 ~10 cm
Table 5 Newly input organic carbon quantity in different plough
. 4 10 ~20 cm
and crop straw return farming systems/g*kg
0 ~20 cm
/em
0~5 1. 540 1. 668 1.354 1.357
5~10 0.338 0. 480 0.397 0. 494 0~5 cm 23.7% ~
10 ~ 15 0. 605 0. 670 0.597 0.903 39.39% 60 ~100 cm
15 ~20 0.390 0.295 0.420 0.919
3
3.1 D
30% ~50% " ;Postw "
13 .
20% ~ ’ A >
40% ; °
50% .
19 .
Im 13.3% ,
~35.0%
17 3 2



1738

31
30 a
4% ~6% 80% 82.73%  85.26% .
3.3
0.83  3"C
gekg ™.
( N N
N ) 8°cC 8" cC
8" C
20 25
0
~20 e¢m 2.01 gekg™'. 5" C
C3 Cc4
C3
10 ~15 em. 15 ~20 em 2
Balesdent  *° o
0~10 cm 17
; 50% 4
20 cm cm 25 c¢cm 20% .
10 ~20 cm .
! 15 ~30 cm 3" C 0 ~20 cm
2 8" cC
0~20 cm
2
2a
0.9 ~1.2 gekg™! 0.45 ~ 0.60 Collins o
grkg ™' ” 3 8a 35a C4
a 0 ~20 cm 0.03 ~ 22% 40% ; Balesdent
0.25 g+kg ™ 0.16 gokg . * (c3 ) (c4
0 ~100 cm ) .
0 ~20 cm 100 50% .
Kramer » 40 a
15 ~20 cm C4 0 ~20 cm
0~20 cm 0~20 cm 12% 40 ~ 60 cm 3% . Guggenberger
Dijkstra 0
N 0~5cm
18% 15 ~20 cm
5% . 20 c¢m

i 2 9 1 8" C 20 ~40 cm



organic matter as indicators of vegetation changes in the congo

J . Geoderma 1986 39:97-03.

8 3" C 1739
10
5°C Be J 2008 17(5) :20312036.
11
20 J . 2009 28(3) :248253.
cm 12 .
J . 2008 17(1) :261267.
13
I
2002 23(4): 8992.
4 14 Davidson E A Ackeman I K. Changes in soil carbon inventories
following cultivation of previously untilled soils J
@D (34 a) Biogeochemistry 1993 202 161-193.
1m 15 Postw M Mann L K. Changes in soil organic carbon and nitrogen
13.3% ~35% as a result of cultivation A . In.-Bouwmar.l A F. Soils and the
greenhouse effect M . New York: John Wiley and Sons 1990.
0 ~40 cm. 8 a 401-406.
0.83 g*kg '. 16
I . 2003 23(5) :10252030.
(2) 17 Larry T T.
0~10 cm 10 ~ 15 J. 1998 22(6):
cm 15 ~20 c¢m 545-551.
18 .
J . 2004 35(4):413-419.
(3) (34 a) 19 :
"¢ 0 ~20 cm J . 2005 24(4): 360363.
20
0~20 J. 2005 37(4) : 447-450.
cm 0~5 cm 21
18% 15 ~20 em I . 2001 9: 13.
22
5% J . 2004 18(3): 13.
23 . J .
1 . J . 2005 9: 38-39.
1999 18(4): 349357. 24
2 Frolking S J . 2002 21(6): 68-70.
] 2003 23(5) :493-503. 25 B
3 . J .
I 2000 9(4):311315. 2001 21(3): 434439.

4 Lal R. Soil carbon sequestration in China through agricultural 26  Balesdent ] Chenu C Balabane M. Relationship of soil organic
intensification  and restoration of degraded and desertified matter dynamics to physical protection and tillage J . Soil
ecosystems J . Land Degradation and Development 2002 13: Resource 2000 53: 215-230.

469478. 27 Collins H P. Soil carbon dynamics in corn based agro-

5 . ecosystems . results from carbon-3 natural abundance J . Soil

J . 2003 18(4): Science Society of America Journal 1999 63: 584-591.
609-618. 28 Balesdent ] Wagner G H Mariotti A. Soil organic matter

6 Campbell C A Zentner R P Liang B C et al. Organic C turnover in long—term field experiments as revealed by carbon-3
accumulation in soil over 30 years in semiarid southwestern natural abundance J . Soil Science Society of American Journal
Saskatchewan—Effect of crop rotations and fertilizers J 1988 52: 118-424.

Canadian Journal of Soil Science 2000 80: 179-492. 29 Kramer C  Gleixner G. Soil organic matter in soil depth profiles:

7 Balesdent ] Mariotti A Guille B. Nature *C abundance as a Distinct carbon preferences of microbial groups during carbon
tracer for soil organic matter dynamics studies J . Soil Biology & transformation J . Soil Biology & Biochemistry. 2008 40: 425-
Biochemistry 1987 19: 2530. 433.

8 Gregorich E G Ellert B H Monreal C M. Turnover of soil 30 Guggenberger G Zech W Haumaier L et al. Land-use effects
organic matter and storage of corn residue carbon estimated from on the composition of organic matter in particle-size separates of
natural *C abundance J . Canadian Journal of Soil Science soilsz II. CPMAS and solution '*C NMR analysis ] . European
1995 75: 161467. Journal of Soil Sciences 1995 46: 147-458.

9 Schwartz D Mariotti A Lanfranchi R. " C/'2 C Ratios of soil 31 Dijkstra P Ishizu A Doucett R et al. *C and N natural

abundance of the soil microbial biomass J

Biochemistry 2006 23: 3257-3266.

Soil Biology &



