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plocos setchuanensis) 8 a) s (SOC)
4 , N
, ( , 1 2,
1
Tab.1  Basic Information of Typical Forest Stands in Three Gorges Reservoir Areas
(m) ) (cm) (t/hm?)
760 16~25 V 0. 90 40% 30% 3.5 31.57
825 26 VI 0. 90 10% 20% 3.4 58. 90
800 11 \ 0.85 10% 80% 1.4 29. 11
860 10 / 0.95 6026 50% 4.5 86. 85
2
Tab. 2  Basic Compositions of Typical Forest Stands in Three Gorges Reservoir Areas

Gordonia acuminata
Pinus massoniana
Symplocos setchuanensis
Adinandra bockiana

Gordonia acuminata
Neolitea aurata
Adinandra bockiana

Phyllostachys pubescens

Alniphyllum fortunei
Lindera kwangtungensis
Neolitsea aurata
Symplocos lanci folia

Eurya fangii
Adinandra bockiana
Symplocos lanci folia
Neolitsea aurata
Diospyros morrisiana

Castanopsis carlesii
Rhamnus esquirolii
Symplocos setchuanensis

Eurya fangii

Maesa japonica
Smilax china
Ficus tikoua

Cunninghamia lanceolata
Eurya fangii
Elaeocarpus japonicus
Machilus pingii
Camellia cuspiddata

Pteridium aquilinum
Woodwardia japonica

Diplopterygium glauca
Lophatherum gracile

Pteridium aquilinum
Woodwardia japonica
Lophatherum gracile

Pteridium aquilinum
Pilea cadierei
Oplismenus compositus
Commelina communis
Iris japonica

Pteridium aquilinum
Hemercocallis fulva
Crassoce phalum crepidioides
Conyza canadensis

N . )

(20 mX 20 m), (
JAB

B c
JAB B ) ,

s 07 o

NH, F-HCI -
CH, COONH, - ;
(CEC) .

3.1
(A) (12

SOC
(1.65),

A SOC

hm*) .
8 ds

(SOC)
.06~45.18 g/kg)

0.9 C 3,
(45.48

(12.06 g/kg),
(86.85 t/hm*) .

(29.11 t/

, SOC
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) SOC . , .
) L, sOC
. B SOC .
(2.26 g/kg) ., o
) , . SOC ,
N . C SOC o ,SOC ©
SOC o (P) .P=0.78C+
SOC 41, 3(R*=0.77,n=19, p<<0.01),
, SOC )
SOC , . o
) SOC . SOC © (Pe)
o SOC :P-=0.64C+31.8(R*=0.83,n=19,p
, ) SOC <0.01), (Py)
, 66%C 3), s :Py=1.53In(C)+8.9
3.2 (R*=0.42,2n=19, p<<0.01), , SOC
o « 1,
3 (soC)  (g/ke) '
Tab.3 Content of Soil Organic Carbon(SOC)of Typical SOC ;
Stands in Three Gorges Reservoir Area SOC o ,
N (0.33) )
A 26. 80 18.44 12,06 45.18  40.43 ’
AB 4.00 1.74 6.38 8.18 5.28 > ’
B 2.26 0. 46 1.86  1.68 1.74 . SOC ©
C .70 0.58 1.16 - 0.81 (D) .C=—0.02
S D+1.6(R*=0.83,n=19. p<"0.01),SOC
oV .46 1.65 0.94  1.28 1.58 i (5.
4 73]
Tab. 4 Soil Porosity of Typical Stands in Three Gorges Reservoir Area
C
A 63.0  15.9 47.0 55.9  12.4  43.5 585 145 44.0 73.3 16.9 56.4 72.0 10.8 61.2
AB  50.4 12,3 381 44.6  10.3  34.3 47.1 12,7 34.4 57.9 14.2 43.6  40.7 5.8 349
B 49.4  12.3  37.2  38.2 8.9 29.3  45.4 9.9 355 45.3 11.4 33.9  20.2 4.9 24.3
C 38.1 8.7 29.4  42.4 9.8 32,6 43.9  10.0  33.9 — - - 30.6 5.1 25.5
50.2 123 37.9 45.3  10.4 349 487  11.8 37.0 58.8 14.2 44.6  43.1 6.7 36.5
cv 0.20  0.24 0.19 0.17  0.14 0.17 0.14  0.19 0.13  0.24 0.19 0.25 0.46  0.42 0.47
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5 (g/em®) SOC s
Tab.5 Soil Volume Density of Typical Stands in i
Three Gorges Reservoir Area SOC
¢ . ( DI
A 1.151 1.184 1. 144 0.732 0.778
AB 1. 394 1.489 1. 458 1.174 1. 447
B 1.511 1. 689 1.538 1.458 1. 868 °
C 1.716 1.529 1.642 — 1.626 3.3
1.443 1.473 1. 446 1.121 1. 430
Ccv 0.16 0.14 0.15 0.33 0.33 ’
o (
V%), (14%) 5% . O =<5"5mm X100%6)
’ ( (%)=>>0.05 mm —
, =>0.05 mm )
° SOC (&) [7] . CO, s
(W) :W=0.215C+10.1 (8]
(R*=0.67,n=19, p<<0.01),
s (0.30,0.28),
C 6), )
6 %) - AB B
Tab. 6 Soil Natural Water Content of Typical Stands in ( 7. (SOC) (A)
Three Gorges Reservoir Area S .A=0.99

( C+13.4(R*=0.62,n=19, p<<0.01),S=0.41C+
A 16. 8 14.7 10.1  19.0 18.9 5.3(R*=0.76,n=19,p<C0.01),
AB 11.7 10.0 7.6 13.8 157 .SOC . S0C
B 11.9 8.4 9.1 9.0 13.0 (6]
C 8.5 9.1 9.2 - 13.0 ’ ’
12.2 10. 6 9.0 14.0 15.1 ’
Cv 0. 28 0.27 0.12 0. 36 0.18 .
7 0
Tab. 7 Soil Aggregation of Typical Stands in Three Gorges Reservoir Area
( )
A 45.6 21.2 28.9 10.9 7.7 5.7 55. 6 29.0 51.1 14.3
AB 35.2 7.6 10.0 5.4 14.7 8.8 47.2 15.2 39.8 7.0
B 14.7 5.4 10. 8 6.9 11.9 7.6 8.9 6.6 12.5 3.8
C 9.2 5.1 10. 8 5.7 8.6 4.7 — — 8.4 4.4
26.2 9.8 15.1 7.2 10.7 6.7 37.2 16.9 28.0 7.4
CcVv 0.65 0.78 0.61 0. 35 0. 30 0.28 0.67 0.67 0.74 0. 65
3.4 ) o P,
s N K
b b o

~

3.4.1 SOC
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N ,
(1.91 g/kg) ., SOC (ND
:N=0.05C+0. 81

. SOC

19, p<<0.01),

b

(&)

(N,
:N,=2.48C+36. 1(R*=0.66,n=

’

(R*=0.45,n=19, p<<0.01), ,SOC
,  SOC (C/N), )
, SOC o
. C/N . ,
( 1.36, SOC (C) C/N V)
s o :V=0.41C+2.27(R*=0.71,n
5% . =19, p<<0.01), (N) C/N
, . , N
, o AB C 8,
8
Tab.8 N Element Content of Typical Stands Soil in Three Gorges Reservoir Area
( )
( g/k2> (mg/ k];) ¢/ ( g//kNg) (mg/ kl,:) C/N (g/ k§> (mg/ kl,;]) C/N (g/ kI:gI) (mg/ k{:) C/N ( g/ll\gl‘) (mg/ k§> C/N
A 2.12 114.7 12.65 3.99 50. 2 4.62 1. 37 90. 4 8. 83 3.16 172.8 14.28 1.58 107.9 25.66
AB 1.25 50. 4 3.20 1.77 103. 2 0.98 0. 81 50.9 7.84 0. 56 56.8 14.72 1. 26 40. 9 4.17
B 0. 80 29.1 2.83 1.37 78.3 0. 34 0. 81 44,0 2.30 0.43 27.0 3.89 0. 64 19.8 2.70
C 0. 37 12.1 1. 86 0.50 13.8 1.17 0. 50 31.7 2.33 — — — 0.58 36. 4 1.39
1.14 51.6 5.13 1.91 61.4 1.78 0. 87 54. 2 5.32 1. 38 85.5 10.97 1.02 51.3 8. 48
CcV 0. 66 0. 87 0. 98 0.78 0.63 1.08 0.42 0.47 0. 66 1.11 0. 90 0. 56 0.48 0.76 1. 36
3.4.2 SOC 1%,
. 15% .
s ,
S o , )
, o o SOC
SOC o C 9,
s
9
Tab.9 P Element Content of Typical Stands Soil in Three Gorges Reservoir Area
(
Wy ik TP i e TP ke i P @i i P @i i O
A 0.22  1.90 124.55 0.66 11.80 28.16 0.34  5.75 35.90 0.26  3.05 176.86 0.23 1.45 179,08
AB 0.15 0.95 26. 14 0.62 3. 60 2.82 0.28 3.25 22.85 0.18 1.40  46.48 0. 16 0.90 33.32
0.13 1. 00 17.78 0.63 3. 20 0.73 0.28 2.40 6.62 0.13 1.00 13.27 0.12 0.85 14.47
) 0.08 2.00 8.51 0.09 0. 35 6.53 0.14 1. 20 8.18 - - - 0.11 0. 15 7.56
0.14 1.46 44, 24 0. 50 4.74 9.56 0. 26 3.15 18. 39 0.19 1.81 78.87 0. 15 0.84 58.61
CvV 0. 40 0. 39 1.22 0.55 1.04 1.32 0. 33 0. 61 0.75 0. 35 0. 60 1. 10 0. 35 0. 64 1. 38
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C/P C/N 6 . .
o 0.4%,
, , . C/P 2.5 C 10,
(V) SOC © V= , .
0.24C(R*=0.88,n=19, p<<0.01), SOC
SOC . .
3.4.3 SOC .

10
Tab. 10 K Element Content of Typical Stands Soil in Three Gorges Reservoir Area

( )
K K K K K K K K K K
(g/kg) (mg/kg) (g/kg) (mg/kg) (g/kg) (mg/kg) (g/kg) (mg/kg) (g/kg) (mg/kg)
A 8. 00 34.5 11.97 64.5 5.52 34.5 4.97 39.5 6.71 39.5
AB 5.49 34.5 14. 27 19. 6 5.71 14.6 6.98 24.6 8.94 34.5
B 7.98 24.6 13.49 22.1 6.95 17.1 5.22 14. 6 7.73 14. 6
C 6. 26 17.1 9.01 9.6 5.97 19.6 - - 6.98 14.6
6.93 27.7 12.19 28.9 6. 04 21.5 5.72 26.2 7.59 25.8
CcVv 0.18 0.31 0.19 0. 84 0.11 0.42 0.19 0.48 0.13 0.51
3.5 (E) (A) E=
SOC 2.44A—0.56(R*=0.49,n=19, p<<0.01),
B .SOC  CEC
. b
SOC . 4
(CEC) s
, , (SOC)
0 CEC (A) (12.06~45.18 g/kg)
, CEC , , o s
R , SOC , ,
CEC ’ , Lol | SOC
o (18.3 g/kg) .,
SOC CEC
¢ 1D, CEC b3, .
o (CEC) (
11 8 ) SOC ,
(CEC) (cmol/kg) 10%,
Tab. 11 Cation Exchage Capacity (CEC) of Typical 66% .,
Stands Soil in Three Gorges Reservoir Area 1~2a , (0~20 cm)
(G 25%M, 50a
A 10. 10 12,47 6.53 17.14  11.94 750402 )
AB 8. 90 7.38 4. 77 23.75 9.17
B 14. 52 8.07 4.46  7.53 10. 24 °
C 4. 34 6.27 5.93 — 7.49 ’ °©
9.47 8.55 A2 16,14, 9.71 SOC

O U

Ccv 0. 44 0.32 S8 051 0.19 7S0C ) (D)
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:C=—0.02D+1.6(R*=0.83,n=19, p<<
0.01), SOC ,
s, Pc=0.64C+ 31.8(R* =
0.83,n=19, p<<0.01),

N ’

SOC
[12]

SOC ,
SOC (A) S
:A=0.99C+13.4(R*=0.62,n
=19, p<C0.01),5S=0.41C+5.3(R*=0.76,n=19,
»<<0.01),

o

[810
[1'1:’
SOC (N,P,K) s
N , .
6 2.5
5% . 1% \
0.4%,
SOC «© (N,)
.N,=2.48C+36.1(R*=0.66,n=19, p<<
0.01), N ,
C/N N
., SOC (C) C/N V)

,ZV=0.41C+2.27(R* =
0.71,n=19,p<<0.01),

,C/P C/N 6 , P
) SOC , C/P
(V) SOC q®) V=
0.24C(R*=0.88,n=19), ,
[l

n=19,p<<0.01), SOC
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CONTENT OF SOIL ORGANIC CARBON IN FOREST SOIL AND ITS
EFFECTS IN THE THREE GORGES RESERVOIR AREA

WANG Yun-qi. WANG Yitjie
(Key Laboratory of Soil and Water Conservation and Desertification Combating of Ministry of Education,

College of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China)

Abstract:In the Three Gorges Reservoir areas, the typical forest types were selected to study the soil organ-
ic carbon (SOC) and its effects on soil physical properties, soil structure,and soil nutrients, which will
benefit the eco-environment protection. The forest soil samples were collected according to soil genetic ho-
rizons. The content of SOC in A horizon(12. 06~45. 18 g/kg) was obviously larger than that in the lower
horizons,over one quantitative grade. The content of SOC from top soil layer to bottom layer descended
quickly. The arable land was reconstructed from shrub forest. Though the arable land has the same site
with shrub forest, the content of SOC was less than that in shrub forest land after eight years cropping
management. The content of SOC in A horizon in arable land decreased 10% compared to shrub forest soil,
and the average content of SOC only accounted for 66% of shrub forest soil. The content of SOC had the
direct effects on soil physical properties. There were obvious positive linear correlation between content of
SOC and soil density and soil capillary porosity (R* =0.83,0.83,7=19, p<0.01). SOC also promote the
soil aggregation. The content of SOC positively related to soil aggregation degree and aggregation (R* =
0.62,0.76,n=19, p<<0.01). The content of N element was the highest in forest soil in the study area. The
content of effective N was six times as large as content of effective P,and 2.5 times of effective K. In soil
nutrient elements of N,P,K, the content of SOC had significant relationship with content of N, especially
with effective N(R*=0. 66,n=19, p<0. 01), but not obvious with contents of P and K. The SOC played
the dominant role in the N and P mineralization. From top layer to bottom layer,the C/N also descended.
The C/P was about six times as great as C/N. Cation exchange capacity (CEC) was closely related to soil
aggregation degree(R*=0.49,n=19, p<<0.01), which means the effect of SOC on CED was practiced by

improving soil structure.

Key words: the Three Gorges Reservoir areas; soil organic carbon (SOC) ; physical properties; soil nutrient

elements



