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Characteristics of Soil Organic Carbon and Nutrients Under Four

Forest Stands in Eastern Part of Changbai Mountains

LIU Ling, WANG Haryan, DAI Wei, YANG Xiao-juan, LI Xu

(Key Laboratory of Soil and Water Conservation and Deserti fication Combating of the Ministry of

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

Abstract; Soil organic carbon(SOC) and its correlations with soil properties were studied under the four stand
types of Larix olgensis natural forest, Larix olgensis plantation, natural mixed broad-leaved forest, and
natural mixed coniferous and broad-leaved forest in the eastern part of Changbai Mountains. Results showed
that the SOC contents had significant differences among different soil layers under the four stand types. The
SOC content gradually decreased with the increase of soil depth, and SOC was mainly distributed in the top-
soil (0—20 cm). The average SOC content under the stand types followed the order of natural mixed conifer-
ous and broad-leaved forest(33. 64+ 17. 48 g/kg) > Larix olgensis natural forest(25.30+15.09 g/kg) >
natural mixed broad-leaved forest(22. 13+13. 74 g/kg) > Larix olgensis plantation (19. 23+12. 35 g/kg).
The SOC density in 0—60 cm layer under natural mixed coniferous and broad-leaved forest was 21. 4448, 31
kg/m?”, higher than that under the other three stand types. In different soil layers. the correlations between
the SOC density and soil physiochemical properties were different. The SOC content had significant negative
correlations with soil bulk density, but positive correlations with soil moisture, soil total N and P, and avail-
able K. For different stand types, SOC had positive correlations with soil total N, but had great differences
in correlation with soil properties.

Keywords: soil organic carbon; stand type; soil property; stepwise regression analysis

:2012-06-06 :2012-07-25
: * ”(2011CB403201)
“ ”(20100400201)
(1988—), ( ), s s . » E-mail:liuling830 @ foxmail.
com,
1972, ( ) s . s N . E-mail; haiyanwang72 (@ yahoo. com. cn,



80 33
s 10><108 qu D ° 3.9°C9
1 500 Pg , 2 351 h, 547 mm,
2, 6—9 59%.
2.5 ; .
86 % ,
( 739, , o
s 43 (Larixolgensis) . ( Piceakoraien—
sis) . (Pinuskoraiensis) . (Acer mono)
11, ( Fraxinus mandshurica) . (Betulaplaty
. phylla) . (Tiliaamurensis)
, (Lespedeza bicolor) . (Acanthopanax Senti-
o s cosus) . (Corylusmand shurica) (Lon-
s icera ceandea ) (Spiraeasericea) |
( Euonymus verrucosus) (Crataegus
, . te-ol | cuneata) (Rhamnus parvifolia) .
\ (Rosa davurica)
’ 2
31.4%, 2.1
Loy | . ., 2011 8
o . 4
4 ’ b 4 o
2 ’ o 1
. 0. 025 hm?,
20 cm
1 .
o ’ S 5’\/7
s s , 0—20,20—40 40—60 cm
130°23'-130°37'E, 43°18'—43°24'N, 3 1000g .
, 360~1 477 m, . . (2,1 0. 25 mm )
1
/m /¢ /a /m Jem /
( +hm %)
706~757 3~27 31~46 4.1~27.6 5.8~28.7 0.60~0.95 640~1 320
690~727 5~30 38~49 5.1~27.5 5.2~37.2 0.55~0. 85 360~1 120
562~779 9~27 26~43 4.4~24.7 5.0~45.3 0.85~0.98 800~1 880
729~1793 4~17 35~41 4.2~24.4 5.0~48.3 0.75~0.90 520~1 640




3 4 81
2.2 ; (p<<0. 05,
; pH LSD,¢ )
( 2.5+ 1); 3
;i N —
. ;P I — 3.1
. K - — .11 LEAMB A F AL N
H P — — ; R
K _ () )
2.3 °
4
) t ’ °
(SOCD; , kg/m*) ’
SOCD,=C, XD, XE, X (1—G)/100 (1) ¢ 2.0 60em
Ci— (g/kg); D;i— -
(g/em®)y E,—— (cm); G— > - -
5 mm %> ) (p<<0.05),
,  33.64+17.48 g/kg, ,
g ’ ,19.23412. 35 g/ke,
(SOCD, ., kg/m*) 4
S()CD*:,iS()CDZ':,é(:’ XD, XE; X(1—G)/100 (2) , —
SPSS 17.0 , , )
2
Cm/ / / / /
(g kg™ /% (g+ kg™ /% (g kg ") /% (g+ kg™ /%
0—20  41.87+12.37Aa 29.54  32.95+12.64Aa 38.36  37.53110.52Aa 28.03  48.87+13.85Aa 28.34
20—40 20.03+£38. 30Bb 41.44 14.8042.55Bb 17.23 19.2244.73Bb 24.61 33.56+£7.84Aab 23.36
40—60  14.01+6.35Ab  45.32  9.94+1.03Ab  10.36  11.64+4.95Ab 42.31  18.47+8.38Ab  45.37
0—60 25.30+£15.09AB 59. 64 19.23+12.35B 65. 00 22.13+13.74AB 62.08 33.64+17.48A  51.96
+ Turkey (p<<0.05), (p<<
0.05),
, 0.01), N N
0—20,20—40,40—60 cm s 0—20 20—40 cm
> )
> > ; , 20—60 cm ;
0—20 40—60 cm
,  20—40 cm o 0—60 cm
, , 65.00%,
; s 51.96%,
. 0—20 cm 4
. 32.95~148. 87 g/kg, )
20—40 cm 1.5~2.5 40—60 cm , 20—40 cm
2.0~3.5 s 4 )



82 33
. . > >
10% > s
~90% . . ,
3.1.2 LR IBEE S AL 3 . 25.47+10.83 kg/m’,
C 3. 42.52%; . 14.20+
0—60 cm 0.83 kg/m?*, 11.12%.,
3
Jem / / / /
(kg + m™%) /% (kg +m™) /% (kg * m™ %) /% (kg +m™) /%
0—20 8.3242.20Aa 26.44  6.88+1.65Aa 23.98  7.78+0.89Aa  11.41 12.2744.27Aa  34.80
20—40  5.004-2.05Bab  41.00  4.5640.97Bb 21.27  4.3240.15Bb 3.47  8.464+4.87Aa 57.56
40—60  2.7040.78Ab 28.89  2.0940.12Ac 5.74  2.100.81Ac  38.57 4.7442.43Ab 51.26
0—60 16.034-4.91B 30.63  14.2941.59B 11.12 14.3040. 83B 0.85  25.47410.83A  42.52
,
, ,
s . 0— 3.2
20 cm . 3.2.1 RRE X B IEANBL LI R4 KM S
. 0—  # .
20 cm > C 4),
> > , . N. K,
o s 3 0— K s
20 cm 20—40  40—60 cm, ., 0.741, P ;
4 (r=—0.618, p<
s ,0—40 cm 0.0, pH (r=—0.327, p<<
80% . 0.05),
s , 0—20 cm , P R
4 (n=16)
Cm/ / " N/ P/ K/ P/ K/
(gecem ) /% (g+ kg’ (gekg") (gekg!') (mgekg ') (mg+kg ")
o020 /(g+kg™') —0.501%  0.747** —0.287  0.925** 0.208 0. 485 —0.484  —0.070
/(kg+m %) —0.066 0.454  —0.435  0.753%* 0.014 0. 488 —0.539* 0.124
S /(g+kg™)  0.106 0.555* —0.238  0.465* 0. 286 0.253 —0.482 0. 244
/(kg*m™?)  0.226 0. 489 0.022  0.364% 0.218 0. 002 —0.544% 0.222
1060 /(g kg™ 0. 090 0.176 —0.253  0.869** —0.178 —0.213 0.032  —0.044
/(kg+m™?)  0.266 0.388  —0.246  0.912** —0.259 —0. 281 —0.068  —0.006
060 /(g+kg ') —0.618** 0.632** —0.327* 0.741"* 0.226 0.456**  —0.188 0.334*
J(kg»m™?) —0.399%*  0.479** —0.317* 0.705** 0.273* 0.356* —0.235 0.392**
i~ (p<<0.05); % * (p<<0.01) ,
R 0—20 cm , N ; 20—40 cm ,



3 4 83
N H 40*60 cm °
, N o s
N , 0. 919
0—20 20—40 cm N 0.951;
, 0.753 0. 364, s
P H 40—60 cm ’ K 5
N . N. K
3.2.2 REIMLER L AMEL LR MR X , . P
oM N ;
, N ¢ 5,
5 (n=12)
/ N/ P/ K/ P/ K/
(g+cm ?) /% (gekg™) (gekg™) (gekeg™) (mge+kg™") (mgekg ")
/(gekg') —0.798** 0.061 0.039 0.919** 0. 004 0.125 —0. 324 0. 396
/(kgem ™) —0.847** 0. 049 0.016 0.951*~ 0.013 0. 181 —0.422 0. 369
/(g+kg ') —0.512* 0.039 —0.208 0. 329 0. 206 0. 347 0. 252 0.427
/(kgem ) —0.761** 0.099 0.017 0.182 0. 405 0.528 0. 040 0.649*
/(gekg ') —0.713** 0.461 —0.667* 0.868** 0.690* 0.531 0. 391 0.823**
/(kg*m %) —0.850** 0.442 —0.737"* 0.967** 0.704* 0.615* 0.551 0.764**
/(ge+kg ') —0.316 0.477 —0.178 0.820**  0.369 0.479 —0. 080 0.528
/(kg+em ) —0.277 0.530 —0.035 0.871*~ 0. 315 0.415 —0. 087 0.478
hY Y N’ b
SEEl
, [14]
3.3 N
; C D,
' 4
. [15]
Y=-—9.131+10.123X,+1.207X,+0.123X, 3) 270 t/hm?*,
Y — (g/kg); X\— 180. 4 t/hm*, L16d
N(g/kg); XzA (%), XSA ’ 3
K(mg/kg) . . N 14. 44
<0.001, . ~24.41 kg/m*, , 4
o p<< 14. 20~25. 47 kg/m*,
0.05 R*=0.860 4, . o



33

84
T _ 80 kmmmMmATH
-5,4,] 60} T 50
33 50¢ é 40+
® 40 W 4l
a0l dn 20
% 20} g 205
i 10} = 10
0 1 1 1 0 . L . )
1 2 3 0.5 1.0 1.5 2.0
ENEGB/(g - kg") NG B/(g- kg
_ 800 FaR A p 807 Rt BT M
"up 50} “an
) 60
20 40t N~
mﬁ 30} ﬁﬂ 40+
= 10- = 20+
| e
0 L L N N ; 0 . . .
0.5 1.0 1.5 2.0 2.5 1 2 3
ENEE/(g kg ENGE/Ng - kg')
1 N
4 ,
b > ’
> >
3 1.5~1.8 ’
[19]
R 4 b o
4 0—
[13]
40 cm 80 % ’
; pH
) [20-21]
Lir-1s) 0—20 cm
69.62%, N
[17] ’
N ~ ) y N
’ ’ , .pH Le2d
, , ; 214
o s N s




3 4 85
K o . . [13] ; .
4 N . ,2005,25(11) ; 2875-2882.
, N , [14] , , ,
s20] L. »2004,18(6) ;128
90 % . 132.
[15] , ; . 1.
[ ] .2003.33(1) ; 72-80.
[1] Schlesinger W H. Evidence from chronosequence studies [16] ’ ’ v
for a low carbon-storage potential of soil [J]. Nature, 1] »2006,28(2):97-
1990,348(15) ; 232-234., 103.
[2] Jenkinson DS, Adams D E, Wild A. Model estimates of [17] ’ ’ ’
CO, emissions from soil in response to global warming L. D .2006.36(6):533-
[J]. Nature, 1991, 351(6324); 304-306. o43.
[3] Houghton R A. Land-use change and the carbon cycle [18] ’ ’ ’
[J]. Global Change Biology. 1995.1(4) ;275-287. ). ,
[4] , , .. 2007,16(5) :640-640.
(7. 12000.55(5) :533-544, [19] : .
(5] . . i Ll » 2006, 26
[J]. ,2000,24(5) ;518-522, (8):2572°2577.
[6] Bernoux M, Conceicao S, Volkoff B. Brazil's soil car- [20]  Christian P G, Michael G R, Robert M H, et al. Tree
bon stock [J7]. Soil Science, 2002,33(1);77-93. species and soil textural controls on carbon and nitrogen
[7] Schwartz D, Namri M. Mapping the total organic car- mineralization rates [J]. Soil Science Society American
bon in the soils of the Congo [J]. Global and Planetary Journal, 2001.65(4):1272-1279.
Change. 2002,33(1/2) ;77-93. [21] BT pH .
[8] . . .. . 1. »2001,32(4) ; 145
[yl .2010,24(4) ;198 148.
209, [22] Aerts R. Climate leaf litter chemistry and litter decom-
[9] Tateno M, Chapin IIl F' S. The logic of carbon and ni- position in terrestrial ecosystem: A triangular relation-
trogen interactions in terrestrial ecosystems [J]. The ship [J]. Oikos, 1997,79(3) :439-449.
American Naturalist, 1997,149(4) .723-744. [23] Luo Yiqis Su Bo, Currie W S, et al. Progressive nitro-
[10] s s gen limitation of ecosystem responses to rising atmos-
[l ,2001,21(4) :301-307. pheric carbon dioxide [J]. Bioscience, 2004, 54 (8):
[11] . , , 731-739.
[yl .2004,41(2),  [24] . . .
298-301. Lyl »2009,18(4):
(12] (M. : , 1484-1491.

2000.



