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Effects of snow pack on wintertime soil nitrogen transformation in two subalpine

forests of western Sichuan
YIN Rui, XU Zhengfeng, WU Fuzhong, YANG Wanqgin” , LI Zhiping, XIONG Li, XIAO Sa, WANG Bin

Key Laboratory of Ecological Forestry Engineering in Sichuan Province, Institute of Ecology & Forestry, Sichuan Agricultural University, Chengdu

611130, China

Abstract: A consensus in global ecology is that climate change is profoundly altering the process of terrestrial ecosystem. In
particular, more and more attentions have been focused on the effects of snow pack on soil process in cold biomes recently,
since climate change characterized by winter warming and extreme is changing the pattern of seasonal snow cover and freeze-
thaw cycles in the high-latitude and high-altitute regions. As yet, the results concerning the effects of seasonal cover and
freeze-thaw cycles on soil process remain uncertainty, and little information has been available on the effects of snow pack
on soil nitrogen tansformation in the subalpine forest of western Sichuan, China. In order to deeply understand the process of
soil nitrogen transformation in the subalpine forest of western Sichuan under climate change scenarios, therefore, wintertime
net nitrogen mineralization, net nitrogen ammonification, net nitrogen nitrification and microbial nitrogen immobilization in
soils under three depths of snowpacks ( deep snowpack, middle snowpack and shallow snowpack) were measured in two
subalpine forests of western Sichuan, which locates at the upper reaches of Yangize River and the eastern Qinghai-Tibet
Plateau. The top of soil columns sampled from Abies faxoniana + Betula albo-sinensis mixed forest and secondary fir forest
were closed, and then in-situ incubated in the forest floor under deep snowpack, middle snowpack and shallow snowpack of

the corresponding forest from November 2011 to April 2012, respectively. The resulis indicated that wintertime soil net
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nitrogen ammonification ranged from —2.37mg/kg to —2.22 mg/kg under different snowpacks in the mixed forest, and from
=7.73 mg/kg to —7.10 mg/kg under different snowpacks in the secondary fir forest. Wintertime soil net nitrogen nitrification
varied from 71.98 mg/kg to 82.69 mg/kg under different snowpacks in the mixed forest, and from 101.56 mg/kg to 124.89
mg/kg under different snowpacks in the secondary fir forest. Net nitrogen nitrification was significantly ( P<0.05) higher
than net nitrogen ammonification. The highest rates of soil nitrogen ammonification, nitrification, mineralization and
microbial nitrogen immobilization were observed in the middle snow pack, but no significant ( P>0.05) differences were
observed among snow packs. Meanwhile, all measured indexes in each snow pack were significantly (P<0.05) higher in the
secondary fir forest than those in the fir-birch mixed forest. However, the interaction of snow pack and forest type was not
significant on wintertime soil nitrogen transformation. The results suggested that soil nitrogen nitrification be a major process
of wintertime soil nitrogen mineralization, and the process of soil nitrogen nitrification and ammonification be regulated by
different microbial communities in the subalpine forests of western Sichuan, China. The result also implies that the decline

of snowpack caused by climate change, in the short-run, has little effects on soil nitrogen mineralization in our study area.

Key Words: snow pack; subalpine forest; nitrogen mineralization; nitrification; ammonification ; nitrogen immobilization
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Table 2 Two way ANOVA for soil nitrogen transformation to forest type and snow pack

B B SR F

Kl

7

Variables Source df Sum of squares Mean square F P
b FT 1 236.288 236.288 28.877 0.000
SD 2 0.458 0.229 0.028 0.972
FTXSD 2 0.523 0.262 0.032 0.969
He il FT 1 9696.605 9696.605 8.135 0.000
SD 2 1759.612 879.806 0.738 0.487
FTXSD 2 295.831 147.915 0.124 0.884
E FT 1 7480.713 7480.713 6.241 0.017
SD 2 1581.107 790.553 0.679 0.516
FTXSD 2 238.416 119.208 0.102 0.903
e FT 1 1743.709 1743.709 6.695 0.015
SD 2 621.344 310.672 1.193 0.318
FTXSD 2 437.515 218.758 0.840 0.442

FT: A Forest type;SD: HHESE Snow depth
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Fig.5 The rate of winte-time soil net nitrogen immobilization

of each treatment in the two subalpine forest
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