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Effects of freezing-thawing on soil carbon and nitrogen mineralization in temperate forest
ecosystems. ZHAO Yuan'® ZHOU Wang-ming'" WANG Shoude'> ZHOU Li' YU Da-
pao' DAI Li-min' ('Key Laboratory of Forest Ecology and Management Institute of Applied
Ecology ~Chinese Academy of Sciences Shenyang 110016  China; *University of Chinese Academy
of Sciences Beijing 100049 China) .

Abstract: In mid-high northern latitude and high altitude regions a phenomenon of soil freezing—
thawing cycles generally occurs in the late autumn and early spring. With the global warming

effects of such freezing-thawing cycles on the processes of soil carbon ( C) and nitrogen ( N) cyc—
ling are attracting more attention. In the present study we collected soil samples from different
types of forest in Changbai Mountain including Pinus koraiensis Betula platyphylla and Larix ol-
gensis. We carried out a laboratory incubation experiment to investigate how freezing-thawing cy—
cles (=10 to 10 °C) affect soil C and N mineralization at low soil water content ( 40%) and high
water content ( supersaturation) . The results show that freezing-thawing cycles significantly re—
stricted C mineralization rate under different water conditions ( except for the P. koraiensis soil at
low soil water content) . Such restriction was more pronounced with increase in the frequency of
freezing-thawing cycles. Freezing-thawing cycles interacted with soil water content to affect soil N
mineralization; they increased N mineralization rate at the low water content whereas such influ—
ence was different at the high soil water content. These results indicate that freezing-thawing cy—
cles in the late autumn and early spring significantly drove soil C and N mineralization in Chang—

bai Mountain the extent of which depended on freezing-thawing frequency and soil water content.

Key words: freezing-thawing cycle; soil water content; carbon and nitrogen mineralization; tem—
perate forest; Changbai Mountain.
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Fig.1 Daily variation in maximum temperature and mini—
mum temperature in research region
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1 0~15 cm
Table 1 General property of the 0—15 cm soils from the studied forest sites
TC TN TP MBC MBN pH C/N
(%) (%) (%) (g°kg™) (g°kg™)
6.93+0.04b 0.62+0.01b 0.012+0.01a 435.05+11.28b 53.88+1.02a 5.74+0.07a 11.23+0.16a
6.53+0.01c 0.63+0.01b 0.013+0.00a 418.56+17.30b 63.72+3.72a 5.64+0.10a 10.48+0.15b
7.89+0.03a 0.77£0.01a 0.017+£0.04a 535.06+3.93a 75.67+£5.12a 5.72+0.08a 10.28+0.03b
(P<0.05) .
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Table 2 ANOVA results of the effect of temperature soil
water content and freezing-thawing frequency on soil car—
bon mineralization rate
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Table 3 ANOVA results of the effect of temperature soil
water content and freezing-thawing frequency on soil car—
bon cumulative mineralization
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Fig.3 Carbon cumulative mineralization of different soils
during incubation
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Table 4 ANOVA results of the effect of temperature soil
water content and freezing-thawing frequency on soil nitro—
gen mineralization
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Fig.4 Soil organic nitrogen cumulative mineralization of

different treatments during incubation
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