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Abstract: Seasonal freeze-thaw cycles in the Northeast Black Soil region adversely affect soil
structure, resulting in significant soil degradation and a reduction in infiltration capacity of snowmelt
water, which negatively impacts agricultural productivity. To address soil structural issues in this region
and mitigate the detrimental effects of spring flooding from snowmelt on agricultural production, this
study conducted field experiments with four distinct control measures: CK (control group), B20 (appli-
cation of 2.0 t-hm™ biochar), B45 (application of 4.5 t-hm™ biochar), and B70 (application of 7.0 t-hm
biochar). The effects of varying biochar applications on soil aggregates, pore size distribution, and
infiliration characteristics (cumulative and stable rates) were measured. The results indicated as the
followings: @ The application of biochar significantly enhanced soil aggregate stability, with the B70
treatment demonstrating the greatest effectiveness. The average mass diameter (MWD), geometric
mean diameter (GMD), and mass fraction of water-stable aggregates larger than 0.25 mm (WRo2s)
increased by 36.47%, 29.25% and 20.91%, respectively, while the percentage of aggregate destruction
(PAD) decreased by 17.34%. @ During the freezing period, the B70 treatment reduced soil voids and
extremely fine pores to 50.09% and 4.13%, respectively, while increasing medium pores by 18.93%;
during the thawing period, the B70 treatment elevated soil voids and medium pores to 16.32% and
36.47%, respectively, and decreased the proportion of extremely fine pores by 17.97%. ® Regarding
cumulative soil infiltration, the B70 treatment exhibited an increase of 149.24% before the freezing
period compared to CK and an increase of 117.48% at the end of the thawing period compared to CK.
The stable infiltration rate was the highest in the B70 treatment across all the tension values. In
conclusion, the B70 treatment was optimal for enhancing soil structural stability and improving
snowmelt water infiltration efficiency in cold-region farmland.

Key words: freezethaw cycle; biochar; soil structure; Snowmelt water infiltrates
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Fig. 2 Measurement results of changes in environmental temperature and soil freeze depth
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Fig.7 Correlation analysis results among the indicators
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