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Effect of Freeze/Thawing Frequency and Soil Water Content on Total Organic Carbon and Dissolved Organic
Carbon of Burozem
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Abstract: This paper studied the effect of freeze/thawing frequency and water content on organic carbon of burozem by simulating the tem—
perature conditions. Burozem was collected from the China northeast as the experiment soil. The resulis showed that the effect of freeze/thaw—
ing frequency and water content on total organic carbon(TOC ) was not significant. The effect of freeze/thawing frequency on dissolved organ—
ic carbon(DOC) was significant. The DOC content decreased firstly and then increased with the increasing frequency of freeze/thawing cycles.
The freeze/thawing decreased the DOC content within this experiment range. The ratio change of DOC/TOC with the freeze/thawing cycles was
same to the DOC. DOC was a good indicator of the quality of soil organic carbon under different freeze/thawing treatments for its stronger sen—
sitivity to the freeze/thawing cycles.
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Figure 1 The change of the soil TOC content with the

freeze/thawing
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Figure 2 The change of the soil DOC content with the
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freeze/thawing
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Figure 3 The soil DOC accounting for the proportion of TOC under

different freeze/thawing treatments
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Table 1 Duncan’s multiple comparison of the soil DOC content under different freeze/thawing frequencies

AbF Treatment

A5 S PR Variation sources
FO F1 F3 F6 F9
VRBIYREL Freeze/thawing frequency 0.211 8aA 0.168 2bB 0.137 7¢C 0.139 9¢cC 0.156 ObcBC
R 2 ARLELBRAEBRERNERRE
Table 2 CV of the soil organic carbon index under different freeze/thawing treatments
BN TOC/g kg™ A A HLRE DOC/g kg™ DOC/TOC/%
FIGEL Mean  FRMEZ SD  BRRIKCV  FIHE Mean  IRMERESD BRFRIHCV P Mean  ARMEESD AFRECV
7.624 0.220 2.88 0.163 0.032 19.787 2.130 0.397 18.323




3155 10

SR U 1975

X B A YR T BRI B2

(2) R U RO A e v P A HLBR 5 B A Rk
BB E KN AT A LR SO d A LR He B
PR VR R R A3 I SE RS S, BMARIN R
FRFEAR T IR A PR & 2. SKEMEK
B 5 IR BB 32 EAE R A T v A Pk =
R MALE

(3) AT A BRI VR Rl AL 2 ) o e B R, T
PAAE Ay 52 B [ o o A BHLX 1 S ALK B 22 2 M) )
BRI o

B E 30k

[1] Schledinger W H. Carbon storage in the Calishe of arids soils: A case
study of Arizonal[J]. Soil Science, 1982, 133:247-255.

[2] Kmble J M, Rattan LAL, Follett R F. Agricultural practices and policies
for carbon sequestion in soil[M]. New York : CRC/Lewis Publishers,
2001: 21-30.

[3) MR, BELL, FFE, & 81 XA T 5RAEBTRE Y2

T PBRAE LRI, ARl B, 2009, 45(10): 14-18.
GUO Sheng-li, MA Yu-hong, CHE Sheng-guo, et al. Effects of artificial
and natural vegetations on litter production and soil organic carbon
change in loess hilly areas[J]. Scientia Silvae Sinicae, 2009, 45(10).14—
18.

[4) X EEHE, RKAE. B ASHE M - FF VBT (b K ATV MR 43 1Y

)], H EEFRERLE, 2008, 28(9) :769-774.
LIU De—yan, SONG Chang—chun. Effects of phosphorus enrichment on
mineralization of organic carbon and contents of dissolved carbon in a
fresh water marsh soil[J]. China Environmental Science, 2008, 28(9):
769-774.

[5] Alex T, Kenneth K, Suduan Gao. Temperature, water content and wet—
dry cycle effects on DOC production and carbon mineralization in agri—
cultural peat soils[J]. Soil Biology and Biochemistry, 2006, 38(3).477-
488.

(6] BRANLL. il S22 v 8 LB AL e AR IR 4 R R [D] K B - Ak
Aol K2, 2004:6-10.

WEI Li-hong. The effect of alternative freezing and thawing on soil or—
ganic matter and nitrogen potassium nutrition of black soil [D].
Changchun: Jilin Agricultural University, 2004 :6-10.

[T XEE, £ F, &2 5. GRVEA T B LA PIBREEE L RAT

T AR FRIRA 24, 2008, 27(3 ) :984-990.

LIU Shu-xia, WANG Yu, ZHAO Lan-po, et al. Effect of freezing and
thawing on the content of organic carbon of black soil[J]. Journdl of
A gro—Environment Science, 2008, 7(3) : 984-990.

[8] ABHHZE, 2= MM, 4= EHE. RIS XK LKA VIR & B A
DU fL YA, +-56& 1, 2007, 38(6) : 1052-1057.
HAO Rui—jun, LI Zhong-pei, CHE Yu—ping. Effects of freezing and
thawing cycles on the contents of WSOC and the organic carbon miner—
alization in paddy soil[J]. Chinese Journal of Soil Science, 2007, 38
(6):1052-1057.

(91 FIRERA, E4£35, XIFI, 5. GRRNEH 1 S n] JiEmk A ED L
B, LR SRR EAR, 2008, 24(3):1-6.
ZHOU Wang-ming, WANG Jin—da, LIU Jing— shuang, et al. Effects of
freezing and thawing on dissolved organic carbon and nitrogen pool and
nitrogen mineralization in typical wetland soils from San—jiang Plain,
Heilongjiang, China[J]. Journal of Ecology and Rural Environment,
2008, 24(3):1-6.

[10] Wang F L, Bettany J R. Influence of freeze— thaw and flooding on the
loss of soluble organic carbon and carbon dioxide from soil[J]. J
Environ Qual, 1993, 22.709-714.

[11] R4, MR, T ik, 45 R A B KRR R R ik
RIS, 7K EAR-FRER, 2009, 29(6) :115-118.

QIN Sheng—jin, LIU Jing—shuang, DING Hong, et al. Effects of freez—
ing—thawing on soil water—stable aggregates in fresh marsh[J]. Bulletin
of Soil and W ater Conservation, 2009, 29(6) :115-118.

(12] £ B8, RFIER, BRreFs. T PRrRmin #1700 8 4 X 4 3 P SR A
AERIFEWAL). DA S 23], 2010, 21(4) : 889-894.

WANG En-heng, ZHAO Yu-sen, CHEN Xiang-wei. Effects of season—
al freeze—thaw cycle on soil aggregate characters in typical phaeozem

region of Northeast China[J]. Chinese Journal of Applied Ecology,

2010,21(4):889-894.

[13] Carl Beierkuhnleina, Anke Jentschb. Effects of soil freeze—thaw cycles
differ between experimental plant communities[]J]. Basic and Applied
Ecology, 2010, 11:65-75.

(4] ERB, BN, 7 %, 5. SO RRIN R L A E A DU LR

FERIFEWA). JERE2E 5 0ERE 4T, 2011, 31(8) : 2136-2140.
WANG Tai-ming, WANG Ye-yao, XIANG Bao, et al. Effect freezing
and thawing cycles on fluorescence characterization of black soil dis—
solved organic matter[J]. Spectroscopy and Spectral Analysis, 2011, 31
(8):2136-2140.

[15] 5Bk . ARAk LTS A HLBR PR RIBTFSE (D). AU - HrTL K2, 2003
12-13, 72-79.

XU Qiu-fang. Study on labile organic carbon pool in forest soils[D].
Hangzhou : Zhejiang University, 2003 :12-13, 72-79.



