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Content and Distribution of Black Carbon in Typical Forest Soils in
Changbaishan Mountains

SUN Jin-bing, SANG Ying, SONG Jin-feng, CUI Xiao-yang
( Northeast Forestry University, Harbin 150040, Heilongjiang, China)

Abstract: Black Carbon (BC) is an important component of the soil carbon pool and plays important roles in the
long-term carbon sequestration because of its chemical stability. Even though black carbon directly affects the quan-
tity and quality of soil organic carbon in forest soil, systematic few studies were conducted on the content and distri-
bution of black carbon. The content and distribution of black carbon in typical forest soils in Changbaishan
Mountains was investigated with relative density method. The results showed that the content of BC in surface soil
layer (A, ) and sub-surface soil layer (A,,) were 6.39 ~ 16.55 and 1.44 ~6.16 g - kg™ respectively and the
content decreased with the increase of soil depth (p <0.01). The average content of light-fraction organic carbon
(LFOC) in A, and A,, was 66.66 and 6.65 g - kg ' respectively; the average content of light-fraction black carbon
(LFBC) was 5.63 g - kg 'in A, and 1.21 g - kg™' in A,,, the ratio of LFBC/LFOC in A,,(10.02% ~34.89% )
was significantly higher than that in A,; (6.99% ~ 14.45% ) (p <0.01). The average contents of heavy-fraction
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organic carbon (HFOC) in A ,and A, were 49. 16 and 36.55 g - kg ' respectively; the average content of heavy-
fraction black carbon (HFBC) was 2.69 ¢ + kg ' in A, and 1.44 g « kg™' in A,,; the ratio of HFBC/HFOC was
3.36% ~8.08% in A,, and 3.21% ~7.58% in A,, and the difference was not significant (p >0.05). In addi-
tion, the content of LFBC/LFOC was significantly higher than HFBC/HFOC (p <0.01) and LFBC/BC was signifi-
cantly higher than HFBC/BC (p <0.01), suggesting that BC mainly was distributed in the light fraction. Further-
more, the LFOC and HFOC were significantly correlated with the contents of LFBC and HFBC respectively (p <

0.01), and the coefficient of correlation was greater between LFOC and LFBC.

Key words: Changbaishan Mountains; forest soil; black carbon; light fraction; heavy fraction; distribution character
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LFBC \LFOC 1 LFBC) , BF5¢ 1 24143 Hh S BT 5 Lo 9]
(LFBC/LFOC .HFBC/HFOC .LFBC/BC . HFBC/BC) ,
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CN F3Hr A0 S A Bk, o5 — 843 FH T 1 38 R
I3
1.2.1 X3 Zaeyo B BRI SERH
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mol + L™" HCL, 4z 2 h, B.03F 25 LG FEINA 25
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mL B0, finA 50 mL Nal Z i (%3 1. 80 g -
em ) HE 1 h (200 v+ min~") ,SRJ57E 4 000 1 -
min "' Z5fF R B0 20 min (G SRR TRV b 0 0
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(ANOVA) Fllfge /N 35 25 57 1% (LSD ) FEBA [R) B4l
IH] 92257, F Pearson 415 2 BOPF A ) PR 1 1] 119
TR AR, FF AT SigmaPlot(12.0) FPFAEIE

2 HRGHH

2.1 £1XEWmREE

T3 BC S EAE A, ALJESH 6.39 ~16.55
1.44 ~6.16 g - kg ™", BEEREE (34 0T B R (p <
0.01), Ay Ay JZA LK S 405 o 70. 04 ~
164.33 19.48 ~82.23 g« kg ™', MiKas Jy bl + 2
REERERFML(p < 0.01), A, A,)Z BC/OC i
539K 7.94% 8. 14% , A5 Bl - JZ TR BE T 34 hn i
PHEFARILBEK-(p > 0.05), Fob, HIE
BC.OC HHMEFRBEN N A2 < ALJE, M
BC/OC W74 3 REAEW AR L )2\ 22 R A K (F
1)

F1 FHhTIEFVR EREGIRNEER
BC/0OC b6l (n =20)

fhi T4 S el SEYE, bRiEZS Q%?\
B (g-ke™')  (geke™') (g-kg') B

MpaE AL 6.39~16.55  10.25%  2.34  22.84
(BC) Ap  1.44~6.16 3.97% 1.40  35.29

AUk SE Ay 70.04 ~164.33 131.27% 25.93 19.75

(0C) A, 19.48 ~82.23 49,71 17.53 35.26
BC/0OC Ay 5.95~14.09 7.944 1.78 22.46
Ay, 4.92~12.07 8. 144 1.77 21.76

VAR LR TSI B R EN 1 I/NG FEERRLE p
=0.05 BEKT G40 2 /NG FRARRE p=0.01 BEKT.
2.2 ZEHASPERSE
2.2.1 LFOC #= LFBC #44% A, .A,J2 5740
R (LFBC) & HE i B4 0 8. 69 ~ 3.62.1.94 ~
0.68 g « kg™, HO{EHAHIHN5.63.1.21 g - kg™ ;5841
AHLE(LFOC) & RHE B4 79. 43 ~32.01 .12.73
~2.57 g - kg™ FPAE AT H S 66.66.6.65 ¢ + kg
(E 1) Jr2esrfrnl 50, e 48 MLk 50 2 Bk
(1) 25 I 2 B E R (p <0.01) .
2.2.2 HFOC #= HFBC #4-%  + 354 Bk (HF-
BC) 43 L 1E A, AL SRR 5.80 ~ 1.45 3. 46
~0.43 g - kg AR AI{E A B R 2.69 . 1.44 g -
kg™'o IEEAIA MR (HFOC) & BAE ML 7E Ay Ay
JE433 78.31 ~ 30.35.59.98 ~ 10.20 g - kg ™', H
HREAE 351k 49. 16 36.55 g - kg ™' o JrEAMHTRA,
e A ALK T R A B )2 R
BEREL RN A2 > ALJE(p<0.01),
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2.3 EmEABZEEASPHSHIFE
2.3.1 FEEMAs P ZaEks  LFBC/LFOC
A2 6.99% ~ 14.45% A, )2 10.02% ~ 34.89% |
BRI (p < 0.01) s KRR R A, R
(19.04) < A,(29.52) 2, 7] WLF J2 09728 fh i B ¢
K (F2), HFBC/HFOC H A, )2 3.36% ~ 8.08% ,
Ap)ZE3.21% ~ 7. 58% , 5 Bl 4 2 I R T FEAIG Y
PHEFARBEZEZEKF-(p > 0.05) ; HAEF R
A JE(26.32) 5 AL JE(25.90) =i (£ 2) . T35k,
LFBC/BC Jy A, JZ 40. 89% ~ 71. 00% , A,, |2
20.70% ~ 53.76% , Fifi - J2 R 1 3 FEAK (p <
0.01); HAFRREA, JZ(13.11) < A, )2 (21.46),
RITR 2 728 S i@ J& &L R, HFBC/BC i A, )2
14.59% ~ 38.66% , A, |2 26. 42% ~ 56. 19% , it +
SR RER & (p < 0.01) HHARREA, 2
(32.93) > A,)22(20.57) Bl I 248 SRR A 5

A, 2" LFBC/LFOC (9.47% ) > HFBC/HFOC
(5.27% ), A,, ]2 LFBC/LFOC (20. 13% ) > HFBC/
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HFOC(4.56% ) , ¥k 8| B F 2= 57 (p < 0.01) (&
2). AT, BRA A AR S —E
5] () Sk, e e 2 3 v SR A R R A B, A
B A PRk S e BRI E T EORE (R
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0.01) , it —A B Bk E e A o0

&2 Hih1iE LFBC/LFOC 1 HFBC/HFOC ¥ LFBC/BC 1 HFBC/BC Lt
ST +IEEK S/ % FHIE % brifEZE/ % TR %
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HFBC/HFOC Ay 3.36 ~8.08 5.27 @ B2 1.39 26.32
Ap 3.21 ~7.58 4.56 - B2 1.18 25.90

LFBC/BC Ay 40.89 ~71.00 58.72 @ A2 7.70 13.11
Ap, 20.70 ~53.76 33.34 b2, M 7.16 21.46

HFBC/BC Ay 14.59 ~38.66 28.03 "2 B2 9.23 32.93
Ay, 26.42 ~56.19 41,742 A1 8.59 20.57
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9.0
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BC 2 B+ 2 IR T I8 A a3, 3% 5 Rumpel ) |
TP 9k = SR g BB, B E
B, VA2 J2 A HILASE () 0 B2 M) e o BB i R R b
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B SCR] REAT LT TR H—, 322 A HLBR
ot LR R E T RR R T, R AT
T 1 BB N I BB A A R 2 R b i R MR
[G) , 6 KT S AR o R A T4 A B R T R 15
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BRI ZE 50% Y, AR, B TE BT 1A
IR AR AR 0.63 ~ 1. 16 em ™ 5 X AL
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