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Distributions of Soil Particulate Organic Carbon and Black Carbon of
Two Forest Types in Changbai Mountain

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

Abstract : [ Objective ] To investigate the distribution of soil particulate organic carbon and black carbon in the vir-
gin broad-leaved Korean pine forest and secondary poplar-birch forest in Changbai Mountain. [ Method ] The con-
tent and distribution characteristics of POC and BC in soil were quantified by using particle-size fractionation meth-
od. The correlations of POC, BC and soil basic physical and chemical properties ( soil organic matter, soil water
content, soil pH, water stable aggregates, and so on) were also analyzed. [ Result]The results showed that (1)
The POC in soil A,, and A,, horizon varied from 31.89 ~88.00 and 5.25 ~19.45 g + kg™, respectively, while the
BC in soil A, and A, horizon varied from 8.43 ~22.40 and 3.39 ~12.10 g - kg ', respectively, both decreased
quickly with soil depth; (2) The soil POC and BC were both affected by forest type, showing that secondary poplar-
birch forest > virgin broad-leaved Korean pine forest (p <0.01) ; (3) Extremely obvious positive correlations were

observed between the POC and soil organic matter, soil water content and water stable aggregates (p <0.01) , while
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the correlations between the POC and soil pH and clay content were not found; The correlations between the soil BC

and soil pH, soil clay content and soil water stable aggregates were not observed, while significantly positive correla-

tion was found between the soil BC and soil water content. [ Conclusion | In Changbai Mountains, the distributions of

soil POC and BC were significantly affected by forest types, the amounts of POC and BC in the secondary poplar-

birch forest were greater than that in the virgin broad-leaved Korean pine forest, which could be explained by the

deforestation and the forest fire. The distribution of POC and BC in both forests was the comprehensive results of soil

basic physical and chemical properties.

Keywords: particulate organic carbon; black carbon; distribution characteristic; soil basic properties
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Tablel Basic information of study area used in the experiment
p il R #JZ Story division FiE
Forest types  Age of forest/a FrAKJZ Tree layer HEAJZ Shrub layer R JZ Herbaceous layer Jamming
Y IR AR /YN TN (Pinus koraiensis Sieb. et Zucc. ) ZL4&( Lonicera japonica Thunb. ) A ( Hippochaete hiemale)
Virgin broad-leaved 200 ~ 300 sK Bii#jjl ( Fraxinus mandshurica) BT 7 (Syringa reticulate) %2 ( Pteridophyta spp. ) N ?E'
. - othing
Korean pine forest S A% ( Quercus mongolica) B 4 (Lonicera praeflorens) — J| T/ ( Acanthopanax senticosus) °
H- b e e
A #E ( Betula platyphylla Suk. ) [J'IT@?E ) PN S o )(I;D
ke AL bR ( Philadelphus incanus Koehne)  (Bupleurum longiradiatum Turcz. ) Fire
Secondary poplar- 40 ~50 1145 ( Populus davidiana Dode. ) SR TLF ( Euonymus verrucosus) 7KW, ( Hippochaete hiemale) bisi
birch forest STRMA Prescribed
(Aralia elata(Miq. ) Seem) burning
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2.1 BHENBRMNEKIEHEFERELES
HLER L 51
j:iii? POC /ﬁ’\iﬁ AII \A]Z %%%Uﬂ‘:’ 31.89 ~

88.00.5.25 ~19.45 g - kg™, Bifi R BF B384 0 i i
_FF%(P < 0. Ol)o A]] \AIZE BC /ﬂ\iﬁ%ljj‘] 8.43

~22.40 3.39 ~12.10 g - kg ', AN BE 1 2
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B 539724 0. 39 .0. 20, 45 B + J2 VR BE 1 B35 F R (p
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UREE TG ka3, 22 5k 8 B 25K F-(p < 0.01)
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REERIN A2 < ALJZE 1 BC/OC 978 55 REAE
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Table 2 Soil organic carbon ratios and POC and BC contents (n =20)

EiLi THER Ju ] Range/ X (H Mean/ ARifE 2% Standard deviation/ 555 Z R Coefficient of
Indicators Soil horizon (g-kg™h) (g-kg™") (g-kg™h) Variance/ %
POC Ay 31.89 ~88.00 57.45*% 16. 84 29.32
A, 5.25~19.45 11.96" 4.11 34.39
BC Ay 8.43 ~22.40 14.54* 4.13 28.40
A, 3.39 ~12.10 7.53" 2.45 32.56
POC/0C Ay 0.27 ~0.50 0.39* 0.07 16.95
A, 0.11 ~0.26 0.20" 0.04 21.80
BC/0C Ay 0.07 ~0.13 0.10* 0.02 19.65
Ay 0.07 ~0.24 0.13" 0.05 38.95
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JRIIAHSEIER T BC,
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Fig.2 Relationship between soil POC and BC contents and soil organic matter of two forest types (n =20)
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