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Fig. 1 Variations of soil temperature
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Fig. 2 Variations of soil moisture content and pH
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Fig.3 Variations of water-soluble salt contents in soil
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Fig. 4 Fitting results of water-soluble salt and temperature
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Effects of snow removal on water-soluble salt content of farmland black soil
in Northeast China

WANG Zilong, TENG Huaihao, JIANG Qiuxiang, LIU Chuanxing, WANG Kai, SHAN Jiaxun
( School of Water Conservancy and Civil Engineering, Northeast Agricultural University,Harbin 150030,China )

Abstract: Global warming has profoundly changed the pattern of snow cover in the middle latitudes. In order to
explore the effect of snow cover change on the water-soluble salinity of farmland black soil in the northeast black
soil region, the method of artificial snow removal was adopted in the field, and the snow removal test group (Bare
Ground) and the natural snow control group (Normal Ground) respectively were set up. The content changes of 7
kinds of water-soluble salt components (Na', K', Ca®", Mg”", CI', SO, , HCO,) in two groups of 0-30 cm farmland
black soil were studied.

The test results showed that the total salt content of soil was significantly reduced by snow removal during the
snow cover period, and the average salt content of group B and group N increased by 107.22 and 129.54 mg/kg,
respectively, compared with the beginning of the test period. The contents of Na', Ca’’, Mg’ and HCO, were
significantly affected by the temperature during the snow cover period, and the four salt components in group B
were increased by 10.47%, —5.79%, —10.29% and —7.60%, respectively, compared with group N. The total amount
of soil salt in group B and group N was basically the same during the snowmelt period, and the moisture content in
this period had a significant impact on the contents of Na’, Mg’" and HCO,. The three salt components in group B
soil increased by 16.33%, —33.60% and —10.38%, respectively, compared with group N. During the experiment
period, the contents of HCO; and bivalent cations (Ca’" and Mg"") in the soil were significantly reduced, while the
contents of monovalent cations (Na', K) and two acid ions (CI” and SO;") were significantly increased under the
snow removal treatment. HCO; has the highest effect on the total salt content, and the decrease of HCO; content
caused by snow removal will lead to the decrease of soil pH value by 0.04 and 0.03 in the snow cover period and the
snow melt period, respectively.

In general, the removal of snow in winter redistributed the salt content of the farmland black soil before the crop
growing season in Northeast China, which caused the decrease of soil alkalinity and adversely affected the
flocculation state of soil particles. Through studying the effect of snow removal on the water-soluble salt content of
farmland black soil in the northeast black soil region, a scientific basis is provided for exploring the change of black

soil salt dynamics and environmental stability under the influence of climate warming.

Key words: snow removal; soil salinity; soil ion; farmland black soil
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