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Dynamics of CO, and N, O-in Seasonal Frozen Sonl Profiles for a Typlcal Steppe

in Inner Mongolla [ I w4 - AP T .

LI _]m bo YAQ Nan; LI Xiu, ZHAO X'm,g fZHA‘NG A-feng, LAN Zh]‘ long, F@N Trng 4
(Key- Laboratory of Plant Nutrition and the' Agi- env1ronment m Northwest China, Mlmstry of Agrigulture, College of Natural Resource
and Environmept; Norfhwest A&F University , Yanghng 712100 China) . ' ' '

Abstract: In otder to evaluate the effect of gyazlng on thé'mechanism for greenhouse gas-emissions in [the seasonal frozen soil§ for a
typigal steppe in Tnnér Mongohd variations of N, O and CO, concentrations in different soil layers were monitored by an in situ gas
colléction”systémed# Three conditions were selecled: ungrazed su}_g.e""'l979 (UGT9), ungrazed since 1999 (UG99), and continuously
graze ¢ GG). The tesults showed that the profile soil N’ZO and CO, concentrations demonstrated a significant spatio-temporal
distribution. (D The a{verage concentrations of CO, in the soil profile of the three conditions were; CO, in the growth period > in the
freezing“thawing period > in the freezing period. The CO, concentrations in the growing period were much higher than in the freezing-
thawing period and freezing period. The CO, concentration was the highest in the UG79, and the lowest was in the CG. The
concentration of CO, in different soil layers was ordered as 20 cm =50 cm=35 em=10 em=5 cm at the UG79 and UG99 sites, and
50 em=35 ecm=20 cm=10 cm =5 cm at the CG site. @ The spatial and temporal variation of N, O concentration in the soil profile
was different from that of CO,. While the UG79 and UG99 sites showed a “single peak type” change, the CG site had a “bimodal”
pattern. The N, O concentration of the three conditions increased sharply during the soil freezing-thawing period, and the N, O was also
released weakly during the growing season at the CG site (P <0.05). The average N, O concentration of the CG was significantly
higher than that of UG79 and UG99 (P <0.05). The results show that the concentration of N, O in different soil layers was ordered as
follows; UG79: 20 em=50 cm=35 cm=10 cm=5 e¢m; CG: 50 em=35 em=20 ecm=10 em=5 e¢m, and UG99; 35 cm=50 cm=
20 cm =10 em =5 cm. The results concluded that grazing decreased the profiled soil CO, concentration and increased N,O
concentration, which provides a basis for the accurate estimation of greenhouse gas emissions in the seasonal frozen soil in grasslands.

Key words: freeze-thawing; typical steppe; soil profile; greenhouse gas; grazing
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