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AL SRR BFIEM (R =0. 10—0. 94, n=38—345, P<0.0001) ,{H5 1 TCHLER & BNk £ 5 B E A (R =
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Soil organic and inorganic carbon contents in relation to soil physicochemical

properties in northeastern China

ZU Yuangang, LI Ran, WANG Wenjie =, SU Dongxue, WANG Yi, QIU Ling
Key Laboratory of Forest Plant Ecology, Ministry of Education, Northeast Forestry University Harbin, 150040, China

Abstract; Soil carbon includes two components of organic carbon( SOC) and inorganic carbon (SIC) and, the amount of
SIC in the earth surface is about half of the SOC amount ( 1500Pg) , showing its critical importance in global carbon balance
although more studies are on SOC dynamics compared to SIC. Concurrent study on SIC and SOC will give a more detailed
understanding on soil carbon budget than any study on either SOC or SIC alone. Based on the pooled data from Heilongjiang
Province, Liaoning Province, Jilin Province and Inner Mongolia Autonomous Region in northeastern China, correlation
analyses between variable soil physical-chemical properties and SOC content as well as SIC content were performed in order
to find their possible functions in affecting those two components and the potential influence on soil carbon budget estimation
in this paper. In general, a larger dataset for SOC (38 to 345 pairs) compared with those for SIC (36 to 122 pairs) was
compiled in this paper owing to SIC data shortage. As shown by our results, significant and positive correlations were found
between SOC and parameters of total nitrogen, available nitrogen, total phosphorus, available phosphorus, available
potassium, exchangeable K*capacity, Fe,0,, P,0,, total soil porosity (R*=0.10—0.94, n=38—345, P <0.0001),
while those for SIC were of significant negative correlations (R*=0.11—0.30, n=37—122, P <0.01) except available P
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and available K ( P>0.05, ns). Given that soil fertilization could affect soil carbon dynamics, this finding indicates that
most parameters of soil fertility can contrarily affect the content of SIC and SOC. Furthermore, soil pH and bulk density
showed negative correlations with SOC (R*=0.36—0.42, n=41—304, P <0.0001) , but they were positively correlated
with SIC (R* =0.29—0. 31, n=39—125, P <0.01). As obviously manifested by these results, SOC and SIC in
northeastern China were markedly correlated with most soil physical-chemical properties, but completely differed in the
direction. Land utilization as well as soil management can largely affect soil physical-chemical properties and such changes
have already been well-documented. For example, over 30% soil organic matter (SOM) has been lost during the long-term
agricultural reclamations and recent studies also found tens of grams of SOC per square meter per year have been
accumulated after the return of degraded farmland to forests in this region, but less information is available for SIC. The
contrary tendencies of SIC with respect to SOC observed in this paper indicate that inclusion of SIC in the carbon balance
calculation may offset the SOC change to some degree. Therefore, in future studies of soil carbon balance, we should pay
more attention to the mutual compensatory effect between SOC and SIC, i. e. , SOC increases may indicate SIC decreases,
or vice versa, and concurrent measurement of SOC and SIC may improve the precision of carbon budget estimation. The
empirical equations best-fitted from this study might be used to correct previous bias shown by the lack of SIC represented in
former studies. However, this mutual compensatory effect between SIC and SOC will be more sound after long-term studies
on permanent plots or well-designed fertilization experiments. Anyway, our results strongly suggest that the general neglect
of SIC in current soil carbon research might produce an evident bias in calculation of total carbon budget; especially in some
regions with high SIC content, such as the chernozem (a kind of black soil abundant in SIC) widespread in northeastern

China.
Key Words; Northeastern China; soil physic-chemical properties; SOC; SIC
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Table 1  Soil physico-chemical parameters used in this paper and their data numbers

ik FE bR BHEA%L Data number
Parameters A PR SOC A3 TEH LK SIC
3 pH soil pH 303 114
2% Soil nitrogen 345 122
4T Soil phosphorus 321 120
% & Soil alkali-hydrolyzed nitrogen 203 36
HRUWE Soil available phosphorus 239 74
HALHR Soil available potassium 232 74
Fe, 0, 157 72
P, 05 132 61
K* B F2cHe it K* exchange capacity 129 69
K soil bulk density 41 39
BFLBREE Soil porosity percentage 38 37

1.2 FdlEadr

R TR E R A =48 DR R S b X A A B LA RN TCA LR 5 A AR AL o 2 (R A AE BLOCR A
LRk R BORUS B 20 BT 00 2 3 B . 3 oAU S 3L AR AR 4G pH (2% 28k B A .
T A Fe, 0, P,05 K" BHES T 284 it | 4 58 75 710 RN - 38 FL B BEAH DG 40 A 647 20 B A B8, A S 1 1) ok
FHER IO SPSS 13.0 4TG4TSR, Mk B W E PR (P<0.05) , TA R 35 ] BBAF7F B 3 ol (R 2 19 A1
HRZWA S AR, FEASCHEIR B R R OL R, A MLk oL 7 i B S A AR b i e
AH B 1k ] - SRR B0 A LAk  TCHLI B A A S S22z W sE e — 3, oA T 2Pl Bk
W AT SR RIER T R AY B E AR g ) LR e X R A 5 45 R AT T 2B IR E
2 #R
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Fig. 1 Soil pH value correlation with SOC and SIC
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Fig. 2 Soil total N and alkaline-hydrolyzed N correlation with SOC and SIC
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313,81 g/g F10.2 g/mg, BMRAE HIEH R RIS 1 o/kg DAL AL 1 mg/kg, T35 WA 2 5
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[, 5120, 2408 &7E 10—100 mg/kg (Y DX B TCHLAR T R AR B2 A 544. 58 o/kg 51| 21.45 o/kg, /0 & ik
523.13 g/kg; M G N 200 mg/kg BRI FHR (290 mg/kg) FIXE]IF M 8. 1 g/kg 5] 4. 81 g/kg, KK E
I 3.29 g/kg, AHUBRATCHURRRE 164 N AR L5 0 A A0 45 SR,

X TFAT AU, 4B R O 2 I LR DL e 34, BV A - Sl 1 S 4, R ML 7 i S M
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0.05) , MR WE 5 2 AR &, S BLFE B R B 3 (R® =0. 21,P<0. 0001 ) , % REILA 7 2 M EEIE 1 3t
B Y HAETE 1—4 mg/kg BY DX TCAILRR T AR B &3k 157. 62 o/ke, T4 BB TE R = KF (1110 mg/
kg ) 8 AR AR 7] 4 DX 18] BT 5200 B TCHLBR A2 AL AN dg/ kg, WRTERER B Z A9 LI A0F R, 3w K a8 4k vl
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Fig. 3 Soil total P, available P correlation with SOC and SIC
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Fig. 4 Available K, exchangeable K* capacity correlation with SOC and SIC
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Fig. 5 Mineral composition of Fe,O;, P,O; correlation with SOC and SIC
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Fig. 6 Soil bulk density and soil porosity correlation with SOC and SIC
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