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Progress of study on factors of affecting the SOC pool
and measures for its regulating and controlling
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Abstract: T he change in il organic carbon (S0C) storage and themain factors influencing SOC pools
w ere summarized in this paper,measures for the regulating and controlling of SOC were put forward and
future research needsw ere suggested

Key words il organic carbon pool; storage of carbon; regulation and control measures

1 0x 10° Pg, 2010 CO: 6
1 500 Pg , 1990 5 2%

(750pPg) 2 W™
[2]

CO: , ) ,
IPCC (Intergovernmental
Panel on Climate Chang) B co. CO:
63 7% 1997-12-11, 21
, 149
1
3 : (O rganic Carbon)
: (Inorganic Carbon),
* ] 2006-03-01
[ ] y , " (2008CA 01A 07);
" @V 04102)

[ ] (1980- ),

[ ] (1962- ),



178 ( ) 35
Lal ™
, , 1850 1980 90
Pg , Q 07 Pg
;L al™ , : 5
, , 50% :Bowman ' ,
50
IPCC )
: 55 pg'®!
CO:2 ) ) (1
1 [71
Table 1 Different researcher’s estimate on global il organic storages Pg
«C ) )
A uthors (years) Storages A uthors (years) Storages
Rubey (1951) 710 Smith et al (1992) 1158 5
Schlesinger (1977) 1456 Sombroke(1993) 1200
Bolin(1979) 1672 King(1995) 1537 2
Post(1982) 1395 3 Foley (1995) 1373 2
M oore, et al (1989) 1200 Jingyun Fang (1996) 1472
Prentice & Fung(1990) 1143 M ingkui et al (1998) 1358
A dam et al (1990) 1 395 Crammer et al (1999) 850 120
2
4 [9]
4 1
(71
21 25
IPCC 31 100 ,
1 1Pg, , 126% 1 82%, ,
, , Q78% 1 30%"
212
211 , 16 4%, 3 08x 10" t,
, 30%
, , 50% !
CO2, , 8 64%,
10 8%
, Kimbkle 1998
. , 66 hm’ ,
40% " , 116 kg 87 kg
17. 3 Gt, Im 213 , 87 6
25%, hm?, 17%, 37%,
15 8% ™ 46% ,



3 179
[71
, , 222
50 100 , 20 30 Pg
(12] Trumbmore ™ ,
214 ,
, 21 (2] 0 5an
, ( 30%) ( 50%)
: ( 70%),
, 111 03,105 19,90 99 86 98 g/kg ,
Feng
(23] , 149 hm? , ,
15 5%, 50 70 ,
, Q 157 hm?, , CO>
Duan , ,
1950 1990 223
2 812 Pg
215 221 ,
, , cAN
[15]
(0 25 2mm) : , :
| | (23] N P K
[16], , , ,N
1 t P K! 1
, :11 05,12 03 14 20 g/kg,
: (10 22 g/kg) :
[17]
22 224 2 50
221 , hm?,
, Kimmelshue
40% 60% 18 , Q1
Q 8 Gt!"™, , M g/(hm? a)
225 33 3



180 ( ) 35

hm?, 374 Py,
372 pg'®! 10582 hm? ,
4 75 pgt®
1 y 3 1
, 1980 18 ,
47 t (271 , ,
0 10an )
226 , : > >
[28] [29] > [34] ,
[35]
( ) 75% 100%, 32
1 2 1
2 3 ’
pH [37]
cAN ,
[38]
[30]
cAN ., West ™ ) ,
, , (57+ 14) g/m?
(st 33
[32]
[40]
2 01 11 CEC cAN ,
, 21 : Gregorich
1 35 ’
, 20mg/tm?
3 34
, N P K
, E42-45] [42] 7
iPPC™® , Gijsnan | ,
Q4 Q9Pg , 50 12% 3 1%
24 43Pg Lal'™ Q 8%

, 60% 70% , 97%



181

35

36

L iu

[22-23, 44-45]

[44]

[46]

[47-49]

[45]

68 432 1

[50]

Joseph

2 49 kg/m**?,
10 53 kg/m?)

[56]

Q 989

42 05%,

, 1990 1995
79484 t
N P K

[44]

[57] [58]

[51]

( [2]

[53]

[54]

[4]

(5]

) [6]

[55]

[7]
’ [8]

58% [9]

CO> [10]
[11]

[12]

[59]

]

SchlesingerW H. Evidence from chronoseauence studies for a
low carbon-storage potential of il [J]. Nuture, 1990, 348
(15): 232-234

Karlen D L, Rosek M J, Gardner J C. Conservation reserve
progran effects on il quality indicators[J]. Journal of Soil
and W ater Conservation, 1999, 54(1): 439-444

IPPC. Climate change 1955-mpacts A dgptations and mitiga-
tion of clmate change scientific-technical analyses[M ]. Cam-
bridge Canbridge U niversity Press, 1996: 35-48

Lal R, Kimbkle J,L evine E Soil and global chang[M ]. Boca
Raton: CRC Press, 1995: 45-65

L al R Soil management and restoration for C sequestration to
mitigate the accelerated greenhouse effects[J]. Progress in En-
vironment Science, 1999, 1(4): 307-326

Bowman R A,V igilM F,NielsenD C, et al Soil organicmatter
changes in intensively cropped dryland system [J]. Soil Science
Society of America Journal, 1999, 63: 186-191

’ i

M1 : , 2003: 123-187.
[3] , 2004, 41(5): 687-699

. [3]

, 2004, 18(6): 84-87.

M1 : , 2003: 89-96
KimbkleR J, Folett R, Stewart B A. M anagement of carbon
sequestration in oil[C]. Boca Raton: CRC Press, 1998: 1-10
Waton R T, ZinyoveraM C,Moss R H. Climate change
1995-impacts adgptations and mitigation of climate change
intergovermental panel on climate change[C]. Cambridge



182

) 35

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

CanbridgeU niversity Press, 1996: 1-7.
FengQ,Cheng GD,M ikaniM. The carbon systam of sandy
lands in China and its global significance [J]. Climatic
Change, 2001, 48: 535-549
Duan ZH,Xiaso H L ,Dong Z B, et al Estmate of total CO2
output from desertified sandy land in China[J]. A tmospheric
Environment, 2001, 35: 5915-5921
, ) .o [91

,2000(2): 11-13

[J] , 2000, 31(3): 241-247,
. [3] , 2001
(2): 26-29
[J] , 2003, 12(4): 500-504
A guilar R E, Kelly F,Hei R D. Effectsof cultivation on ils
in northern great plains range land[J]. Soil Science Society of
America Journal, 1988, 52: 1081-1085
Trunbmore S E,Davidson E A,BarbosaD E, et al Below-
ground cycling of carbon in forests and pasturesof eastern A -
mazonia[J]. Global Biogeochanical Cycles, 1995, 9: 515-528

1I:
[J] , 2005, 36(4): 493-50Q

[31 , 1998, 7(1):

1-5
[J1 , 2005, 36(4) : 474-478
Kimmelshue J E, Gillian JW ,Volk R J W ater management
effects on mineralization of il organic matter and corn
residue[J]. Soil Science Society of AmericaJournal, 1995, 59:
1156-1162
EmilyM ,Richard P,M ark R, et al Piot A nalysis of global e
cosytem-forest ecosysten [J]. World Resources Institute,
2000, 20: 146-15Q
[3]
, 2000, 24(5): 513-517.
W oodwvell GM ,HobbieJ E,Houghton R A, et al Global de-
forestation: contribution to atmospheric carbon dioxide[J].
Science, 1983, 222(4628): 1081-1086
HavlinJL. Kissel D E,M addux L D. et al Crop rotation and
tillage effectsof tillage and rotationson il organic C and to-
talN in aclay il in southw estern Saskatchew an[J]. Canadi-
an Journal, 1990 (54): 448-452
[J] , 2002, 35(10): 1236-1242

Avyanaba A, Jenkinoon D S Decomposition of carbon-14 la-
beled ryegrass and maize under tropical conditions[J]. Soil
Science Society of America Journal, 1990, 54: 112-115
LiaoL P, Gao H,Wang SL. The effect of nitrogen addition
on il nutrient leaching and the decomposition of Chinese fir

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

leaf litter[J]. A cta Phytoeoulogica Sinica, 2000, 24 (1): 34~
39

N ichols J D. Relation of organic carbon to il properties and
climate in the southern great plain[J]. Soil Science Society of
America Journal, 1984, 48: 1382-1384

L al R. Soil carbon dynamics in cropland and rangeland[J].
Envirormental Pollution, 2002, 116: 353-362
[J] , 2005, 12(3): 44-46
JenkinonD S,A dansD E M odel estimated of CO2amissions
from il in repponse to globalwaming[J]. N ature, 1991, 351
(23): 304-306

Hemanz JL,Lopz R Long-tem effects of tillage systens
and rotations on il structural stability and organic carbon
stratification in samiarid central ain[J]. Soil & Tillage Re-
search, 2002, 66: 129-141
[J] , 2002, 39(1): 89-96

M1 , 2000

West T O, PostW M. Soil organic carbon sequestration rates
bu tillage and crop rotation: a global data analysis[J]. Soil
Science Society of America Joumal, 2002, 66: 1930-1946
Studdert G A, EcheverriaH E Crop rotation and nitrogen
fertilization to manage il organic carbon dynamics[J]. Soil
Science Society of America Journal, 2000, 64: 1495-1503
Gregorich E G,Drury C F,Baldock JA. Chang in il carbon
under long-temm maize in monoculture and legume-based ro-
tation[J]. Canadian Journal Soil Science, 2000(80): 179-192

i ’

[J] , 2003, 34(5): 394-396

GijsnanA J, SanzJ | V ariation in il organicmatter poolsin
a volcanicash il under fallow or cultivation with applied
chicken manure[J]. European Journal of Soil Science, 1998,
49: 427-436

31 ,1994, 31(1): 34-41

[31. , 1996, 30(1): 80-84
EdmendsD C The long-tem effectsof manures and fertiliz-
erson il productivity and quality: a review [J]. N utrient Cy-
cling in A groecosystam s, 2003, 66: 165-18Q
[J] , 2000, 33(4): 54-61
[3] , 2000(4): 167-170Q
[31 ,1999(4): 15-17.
) , . [31
, 2002, 18(4) 7-1Q
Joseph O D, Schjonning P, Sibbesen E, et al A ggregation and
organic matter fractionsof threeN igerian ils as affected by
il disturbance and incorporation of plant material[J]. Soil
and T illage Research, 1999, 50: 105-114

( 187 )



3 187
, ( [5] Luo X G,DongM. A rchitecture plasticity in regponse to il
) 1 moisture in the stoloniferous herb, D uchesnea indica[J]. A cta
Botanica Sinica, 2002, 44(1): 97-10Q
[6] , .
) [J1 , 1995, 14(3): 40-45
, [71 ) .
, [J] , 2002, 22(2): 169-175
[8] , , .
, , [J] , 2006, 26(1): 281-29Q
' [91] ' , .o
! ! [J] , 1999, 19(1): 30-34
[10] SladeA J,HutchingsM J1 The effects of nutrient availability
, on foraging in the clonal herb Glechana hederacea[J]. J of
Ecol, 1987, 75: 95-112
El7—18] , [11] LovettD L. Population dynamicsand secialization in a clonal
perennial (Rannunculus repens) [: The dynamics of ramets
! in contrasting habitats[J]. J of Ecol, 1981, 69: 743-755
) [12] , . [J1
,1992, 16(3): 234-242
[13] , .
[J] , 1995, 19(4): 293-301
[14] \ , .
[J1 , 2001, 25(1): 71-75
[ ] [15] : :
(1] ' [J] , 2003, 14(3): 465-466
[l ,1999, 19(5): 27-3Q [16] ’ ’
(2] ' ' ' [3] , 1998, 18(3): 302-
[J] , 1994, 8(1): 1-9 308
el o [17] o
(9} : ’ [J] , 2001, 12
2001, 29(2): 51-55 (3): 347-350
(4] ' [18] , , ..
V1 1996, 20(3): 245-254 [J] , 2001, 12(5): 682-686
( 182 )
[52] , , , in vegetation and il under the mpact of =il erosion and de-
[3]. , 2003, 17(3): 13-15 position [J]. Global Biogeochemistry Cycles, 2003, 17 (2):
[53] , . . 1074-1078
[3] , 2000, 55(5): 533-544 [57] . [
[54] , ' , ,2001(2) : 18-19
[31 , 2004, 11(4): 88-90 [58] , , ..
[55] , ' , [J1 , 2002, 18(1): 22-26
[J1 , 2004, 20(2): 19-22 [59] . , .
[56] Liu S,BlissN, Sundquist E, et al M odeling carbon dynamics [J] , 2000 (1): 51-52



