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Changes of Soil Cultivable Microorganisms in Seasonal Freezing and Thawing Period Under

Winter Irrigation and Influencing Factors

YANG Yuefa'?, WANG Chunxia'?", LIANG Fei®, LAN Mingju', SUN Kai'?

(1 College of Water Conservancy & Architectural Engineering, Shihezi University, Shihezi, Xinjiang 832000, China; 2 Key
Laboratory of Modern Water-Saving Irrigation of Xinjiang Production &Construction Group, Shihezi, Xinjiang 832000, China;
3 Xinjiang Academy of Agricultural Reclamation, Shihezi, Xinjiang 832000, China)

Abstract: In order to reveal the changes and impacts of the cultivable microorganisms number in farmland soil under different
winter irrigation quotas in Shihezi during seasonal freeze-thawing period, a micro-field experiment was conducted during 2021—
2022, the quantity changes of soil bacteria and mould and their influencing factors were analyzed under different winter irrigation
quotas of 45, 90, 135, 180 mm with no-irrigation as the control during the freezing-thawing period. The results show that in the
initial freezing period, the number of bacteria is significantly negatively correlated with soil water content and irrigation amount
(P<0.05), while the number of mould is significantly negatively correlated with soil pH (P<0.05). In the stable freezing period,
the number of bacteria is significantly positively correlated with soil average temperature (P<0.05) and significantly negatively
correlated with irrigation amount and soil moisture content (P<0.05); while the number of mould is weakly correlated with soil
moisture, temperature and salt. In the thawing season, the numbers of bacteria and mould are negatively correlated with soil water
content (P<0.01), and the number of mould is significantly positively correlated with soil average temperature (P<0.05).
Throughout the seasonal freezing-thawing period, bacteria are more dominant than mould, and play a major role in soil, and the
effect of winter irrigation quota is not obvious on the numbers of bacteria and mold due to sufficient snowfall.

Key words: Seasonal freezing-thawing period; Number of bacteria; Number of mould; Soil water, heat and salt distribution;

Winter irrigation quota
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Fig. 2 Temporal and spatial variations of soil water content under different winter irrigation quotas
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Fig. 6 Numbers of bacteria and mould under different winter irrigation quotas in freezing-thawing period
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