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Research on Soil Organic Carbon Pool Characteristics of Seriously
Burned Area After Different Restorations

LU Huiru, LIN Yiping, HAN Li, XIN Ying"
(College of Forestry, Northeast Forestry University, Harbin China, 150040)

Abstract : The soil of forest with different restorations in seriously burned area of Great Xing’an Mountains was selected as research
objects, the correlation between soil organic carbon (SOC) components of unprotected, physically protected, physical—chemically pro-
tected, physical—biochemically protected, chemically protected and biochemically protected and the total organic carbon (TOC) was
investigated. The results showed that; 1) The contents of TOC, unprotected SOC, physically protected SOC, physical—chemically pro-
tected SOC, physical—biochemically protected SOC and biochemically protected SOC in artificial restoration forest were significantly
higher than those in natural restoration forest. The content of chemically protected SOC did not change significantly under different res-
toration methods. Except for the chemically protected SOC and physical-chemically protected SOC, the content of other protected SOC
at upper layer soil was significantly higher than that at subsoil (P<0.05). 2) Under two restoration methods, the proportion of unpro-
tected SOC was the highest, the proportion of physical-chemically SOC was the lowest. Compared with natural restoration, the ratio of
physical protected SOC content under artificial restoration was significantly increased by 2. 80%-3. 19% (P<0.05). 3) Except for
physical—chemically SOC and chemically SOC, there was P<0. 001 between the contents of the other SOC fractions and the TOC, ac-
cording to the results of linear fitting. After 32 years of artificial restoration, soil total organic carbon and unprotected organic carbon
accumulated more in seriously burned area of Great Xing’an Mountains. The results provided a scientific basis for vegetation restoration
in seriously burned areas of the region.
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9T XA T 2R VT4 K% 22 1 Bl AR ZR Aol Sy
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s JR AR, B 5 RO R A S i A ARl
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124°05" E, HuAb J€ i 7 F= KR X, 4 X
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A b P AR A SIS L A TR BT bR DL
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var. mongolica ) & F., L0y f# M B A 1L A5
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FEVE ARG K T (Lespedeza bicolor) . Ji| ¥ ( Rosa
davurica Pall. ) | 2% ‘% ¥ B% ( Rhododendron dauri-
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KCER B eI b 28 35 N TR SR IR SR K R ) MR 43
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PR IHANAR, 1SRRI R BT AR L TEBE
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FEEI T, b EAFERE IR 1,

FEANPRUERE L N < S” B 1 B 5 A HURE AT,
WFFEH R AR, BN IR S L 10 em D — R E4T
HUASTZ, 33 R4E 0~ 10 em F110~20 em 2 +FF,
LB AE AR B AR KT it 2 mm GRS
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LA BLER 53 20 77 15 2% STEWART 45 (1Y
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Tab. 1 Basic situation of sampling sites
5277 SRl R i ey O e
Restoration Burned year Afforestation year Aspect Slope verage ldnjlc o Average height Canopy density
at breast height
AIVRE . 1987 1989 FH 6 15.20 14.13 0.8
Artificial restoration
RO . 1987 RARHH L] 7 8.52 9.22 0.6
Natural restoration
(HC-pre, HC-po) IHE—tE ML AT AL S0 (1) 15
(NHC_“‘Clay\NHC_p“Sih) %HEE%{/t%{%TFﬁj:RHZ}% S()C<i>(:omem :Mp(L) X0C<i)comenlo ( l)
( NHC_dC];]y \NHC_dSih ) ’ E‘{j:?;é/f/'zﬂ}'q%ﬁu? o it':':' :SOC( L) content j‘j:tig L ﬁ*ﬂﬁﬁ%zﬂﬁﬂ@ﬁ% ’ g/kg;
S AR A BRI 20 g ik 2 mm AL M () IR WA R E R, %0500 (0) e N

T HFEE T 250 wm F153 wm E65 A 30 BEE
R, B T RA R B8 BN RY 20 min J5, i
L#BA H>250 pm PPHHATOR A HLEK L 73 (cPOM)
53~250 wm AL AR 53, #E<53 pm RIS T
900 r/min FEJL> 7 min 4355 7 B SRR 53 (d-
Silt) , i T 3 200 r/min F 5.0 15 min 52007 45
FRi2 453 (d-Clay) ,

5 D N EE Sy A B — A0 A B Y A R AR
W35 35 mL A9 1.7 g/cm’ BALARNIE BT B 04
HRAT, B8 20 min 5, T 4 000 r/min %% 3 5.0
20 min, EIRZ 0.45 wm [ B UE 15 2] 40 Uk
AP (POM) . JLVERRSIS 60 mL 19 5 g/L 17
PRIRENTA IR, TE 180 t/min FUTRFR FIIA 12 1B
BT 18 h )5 i 53 m T, G 20 73 ) PR
APLBKL ST (iPOM) o IS 5343 25 ik [m) b, 153
BRI 7 (-Silt) R E BRI 5 (u—Clay)

55 =20 IR U B A R MR A B S Rk
KL 0.5 ¢ 5 25 mL 1Y 6 mol/L HC1{RA) ), T
95 C F Il 16 h, BRI 0. 45 wm JEACHIIE , 5%
B R AR IR i 20 53, 53 ) Ry A= Ak 5 A 0 B Bl
(NHC-d,,, NHC—dg, ) Fl 5 - A= Uy 1b 25 4P A L
B (NHC—pugy,, NHC -, ) o TIFRAFZH 53, 7050 Ak
FORIPA LR (HC=d o, JHC=dg,, ) B4k 2= R 4
AR (HC -y, JHC—pg,, ) , 204 220 0 F R 1R i
Wz 2,

G FE S B E IR AT Y R4 4y, 7E 60 C
T 2 EEIFRR R, R R K R R A AR Ak
D78 2520 43 AT HILRR 75
1.2.3 Fdlgitoar

PP~ b= PR A MLBR AN AL AR P A BILER 4 5
RIATR fiff 2, HL 5 8 oh 4 4y MR R i 4 4 =2
2. BHEF AR LA HUAR 4 0 1 & = 3R

T YR A ALK S R g/ kg
IR HLRR 5 A PLEK (Y HE R
X (2) 5

Ap =866(1) omtem X 100/ T ppien o (2)
KA, 8 0 AV & & 5 S A LK L
/fﬁu ’ % 5 TOCcnmnm i%‘é‘ﬁMﬁﬁéé\% ’ g/kgo

FH SPSS 27. 0 B A B HE A T 5e 14y
BT, >R FH B TR 28 T 22 0 B e 38 A R &2 5 =X AN T
+JE IR E S5 R 22 5 (P=0.05) ; R FH k815
O3 HT EHES R HLEN A HLER AL 2 5 B A HLK S
Z IR EIESE R,

2 SER 55

2.1 AERENFLEGI®RSE

HH 3R 2 AT, RG2S o B KBl 28 3 N T
PRE & -3 S DR % 54 36. 94~69. 55 ¢/kg, hik
ERmTRARWKE , WE 55 T2 358 84T Hlak
HHRET F)2,0~10 cm F110~20 em + 2 A TAK
SR 1) 1 5 A BLAR & R 43 ) g2 R AR &Y
1.98 %A1 1. 73 £,

IR G A S | A BLAR Y [
Rk 94.6% ~103. 2% , Ut Z A 4 kG R, 4
TR S, KOS Z W H B K 0~ 10 em J2 £
HERDRA AR PR A DU A AE P i
MUBRLH /B & B T 10~20 em 2, fL2A R 8 HLAR
AR T 10~20 em JZ(P<0.05) , NTARE M
0~10 cm JZ+ 3 cPOM . fPOM Al iPOM 43 5l J& 10 ~
20 cm 2 2.21 2. 13 2. 49 15, RIRIRE Sy 0~
10 ¢cm JZ + 3 ¢POM  fPOM F iPOM 43 5] J& 10 ~
20 em JZ2AY 1.95.1.37 .2.77 5.

=R ORI 28 5 AN R 7 KA T, A R s e
ML A PR & A R 25, N TIRE M
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+ 4 cPOM , fPOM ,iPOM \NHC-d; .,  HC = 1,
HINHC =y, 75 53305 T RIRIK IR, 23 5]
ERIRMKER 1.79~1.99 1.00~1.55 4.64~5.23
1.38~1.60.1.19~1.54 1.67~1.98 1%, H LIy 3
AP AR 2 R o 2, 2 Rk E 7 K L4k
EORAP A WU B2

2 PR 7 3R ARG AT L2 43 35 LAKE ke
PRy AU & Bt , 7 3K 24. 28 ~53. 58 g/kg
H113.74~26.80 g/kg.
2.2 AEBREVG TIEFVERESS BT

A 1 ] A, R el b 28 i AN TR O U B
J& , BEERP A BLaR P B A DLk A 2E R
R IR Nae /R A= S AR S IR /P B A= 2 VS AR S
T A - A WA 2 AR AT LR 2 o A AL Y
Fe) 53 50 Sk 65. 73% ~ 78. 00% . 1. 38% ~ 5. 54%
0.82%~3.24% . 8.57% ~14.61% 1. 00% ~ 3. 23%
F16.07% ~11.81%, 2 FikZ J5=\F , LR
AR £ 7 A LB Y LB B ey, RO AR Wik
2RI HLBR 253, W) PR — Ak A O P LB 45
o R HLR Y A AR

HRRIE A, N TAKE T L5 2O 4
AR & B A LR 1 L 4R 2. 80% ~
3. 19% , 3R 52t i K- (P<0.05) , RO HLik
T B I AR KO Ay 4 ALy
T Y RN R FR B A R AIC, BR Y 2 - 2R W f 2= R
YA HLBRZH 43 78435 1 2 K F- (P<0.05)

x2 FARABEFXTLERNKRSE

Tab. 2 Soil organic carbon contents under different restorations

N NTHE,  FRWE/
ekl e e
Soil organic carbon Bre 8 wg‘ )

Soil layer Artificial Natural
component . .
restoration restoration

TOC 0~10 69.55+0. 69Aa 35.07+0.99Ab

10~20 36.94+0.77Ba 21.37+0.51Bb

0~10 53.58+0.34Aa 26.80+0. 15Ab
cPOM

10~20 24.28+0.28Ba 13.74+0. 67Bb

0~10 0.64+0.03Aa 0.41+0. 06Ab
fPOM

10~20 0.30+0. 14Ba  0.30+0. 03Ba

0~10 3.86+0.57Aa  0.83+0.3Ab
iPOM

10~20 1.55+£0.26Ba  0.30+0. 03Bb

0~10 0.57+0. 15Ba  0.58+0. 02Ba
Hc_dhillﬂtlay

10~20 0.84+0. 18Aa  0.69+0. 11Aa

0~10 5.97+0.68Aa 3.73+0.09Ab
NHC=d s enay

) 10~20 4.34+0.37Ba  3.13+0.4Bb

0~10 0.69+0.01Ba  0.58+0. 04Bb
HC_anlm»lay

10~20 1.06+0.06Aa 0.69+0.09Ab

0~10 4.23+0.46Aa 2.14+0.54Ab
NHC_p‘silHulay

10~20 4.23+0.39Aa 2.53+0. 08Ab

TE R P BAR RIS AN« BE AR 2" s RS PR AR
PRAZ T3 AR ) )2 Z ) i 22 Sk 2 7KF /NG TR AR T 4
SRR T 22 18] e 22 S 3k i 2 7K P (P<0. 05)

Note: The data in the table are expressed as “mean + SD”. Capital
letters indicate significant differences in soil contents in different soil lay-
ers with the same restoration method, and lowercase letters indicate sig-
nificant differences in soil contents in different soil layers with different

restoration methods in the same soil layer (P<0.05).

NG PRI R LR R T5 32 18] He 9] 22 573k ;.35 /K7 (P<0. 05)

Lowercase letters represent significant difference in proportion among different restoration methods under the same soil layer( P<0.05).

1 ARREAFAXTARRENH LEEVRESE S SEIBRELLF]

Fig. 1 Content proportions of soil organic carbon pools with varying protection ways to TOC under different restoration modes



64 Ao TR

40 &

2.3 ARBENS TEANHRE ZFIBRZEH
XE

ANTEIRSRE BIL 64 A PLAR 419315 A PLER
HEZ A AR R ML AE R TR y = ax+b (N
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Al BRI 3, thak 3 T, B B — b2 AR
AP AR A DL 23 oh, AR AP 3s
AR5 A FLBR & Z [ 2 R IEAH SRR
Horb RO A BL ) BR3P A HLRK ) -4 )

TRA R4 LR AL DAk 2 AR B A BILR 4 43 75 i
5 AN A e B3 BB KT (P<
0.001) , £&Mk[IH 5 AR R TR LRI EA L
4150 i b 9 A DR S AR TR A AR Ak i, B
JAEHILAR S B 3G T, ig B O LR 2 40 7 i
(3N fe oA B, LR W B A AL 2 5y, R
AR & i — 7 (g/kg) BIARAR , S B30 15 ML
BA MR & A ARk 82, 4%, XKW, + 1
SATHLER & AR A ) 29 8 3R A HLRR 4
Sy Ak,

£3 TRERENHLBEANBRASSZHNHRSEZENEXRKR(n=36)

Tab. 3 Correlations between the contents of soil organic carbon fraction and TOC under different protection methods (n=36)

A WL Moy LRk [l )= A HesE ZH (RY)
Organic carbon pool Fraction Linear regression equation Coefficient of determination
ES LS cPOC y=0. 824x-3. 876 0. 989 ***
Unprotected {POC ¥=0.007x+0. 112 0.621"
L/EE
iP y=0. -1.4 e

Physically protected iPOC y=0.076x 68 0.914
LY p R e VS .

HC— g1t el =-0.001 . .
Physical-chemically protected Hesiltrclay y=-0.001x+0.779 0.030
Y- Y s R A

NHC— W gsolay =0. . o
Physical-biochemically protected Positrclay y=0.036x+1. 834 0.355
2z

HC-d s, =-0.003x+0. 78 0.070
Chemically protected siltelay Y 3% 3

1 2201 g

LR NHC=d oy y=0.006x+1. 837 0. 798 **

Biochemically protected

W REMIEBF IR v = ax + by #x 23 HIFRIRTE P<0.001 | EHIX

Note: The linear regression equation is of the form y = @ x + b, *#** represent significant correlation at P<0. 001, respectively.
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