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Table 1 Variation coefficients of bulk densities and field water
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Table 2  Soil porosities and pore ratios in different layers
(cm) 30 cm 50 cm
30 cm 50 cm
0~20 47.0443.63 46.60%0.36 46.8242.50 7.72 0.78 5.33
(%) 20 ~ 40 43.5440.69 44.66+2.19 44.31%1.39 1.58 491 3.15
40 ~ 60 52.13+4.42 54.13%0.64 52.18%2.62 8.49 1.19 5.01
60 ~ 80 50.97%1.84 54.48+0.47 50.5943.24 3.61 0.86 6.40
80 ~ 100 55.81%1.81 51.41%1.55 51.55%2.08 3.24 3.01 4.04
0~20 0.34=%0.13 0.36=30.01 0.35%+0.13 36.40 2.73 36.96
20 ~40 0.18=%0.01 0.23%0.06 0.23%0.03 7.20 27.47 13.44
40 ~ 60 0.40=%0.16 0.4940.03 0.43%+0.10 41.58 6.51 22.60
60 ~ 80 0.38%0.06 0.4840.02 0.40=%0.06 14.90 3.88 14.32
80 ~ 100 0.6120.12 0.40+0.04 0.3940.07 20.44 11.01 17.68
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Table 3  Soil saturated hydraulic conductivities in different layers
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Assessment on Soil Fusion Effects of Segmented and Removed
Frozen Black Soil Under Long-term Located Experiment

KUANG Enjun', CHI Fenggin'", ZHANG Jiuming', SU Qingrui', ZHOU Baoku',
GAO Zhongchao', ZHU Baoguo®

(1 Institute of Soil Fertilizer and Environment Resource, Heilongjiang Academy of Agricultural Sciences, Key Laboratory of Soil
Environment and Plant Nutrition of Heilongjiang Province, Heilongjiang Fertilizer Engineering Research Center, Harbin
150086, China; 2 Jiamusi Branch, Heilongjiang Academy of Agricultural Sciences, Jiamusi, Heilongjiang 154007, China)

Abstract: In order to evaluate the fusion effects after and before soil being removed from long-term located experiment,
one removed soil column was chosen to study the differences of chemical and physical properties between soils in commissure
and in different distances from the commissure of soil column. The results showed that the field water capacity of 0-20 cm layer
at 50 cm far from the commissure in the soil column was 5% higher but bulk density was 4% lower than those in commissure,
respectively, and the variation coefficients were also higher than those in other layers. There was no significant difference
between soils in the commissure and in other places in 20-40 cm layer, however, soil solid rate and bulk density were higher
while field water capacity was lower than other layers. In 80—100 cm layer, soil solid rate and bulk density in the commissure
were 4.3% and 8.3% lower while the gas rate was 7.6% higher than those in other places. The porosity in 0—40 cm layer was
lower than 40-100 cm layers, with maximal porosity in 80-100 cm layer and minimal porosity in 20—40 cm layer. Soil saturated
hydraulic conductivity was 35.3-38.0 cm/d in 0-20 cm layer, and decreased with the increase of depth, lower than 20 cm/d in
other layers, but soil saturated hydraulic conductivity in the commissure in 80-100 cm layer was 4 times higher than that of
topsoil. The rapid available nutrients in the same layers had no significant differences in different places. Total nitrogen in the
commissure were significantly higher than those in other places (P<0.05). pH was increased but available nitrogen and soil
organic carbon were reduced with the increase of depth. The segmented and removed soil in the commissure is still loose in the
deep layers even after 5 years, and soil fusion effect is decreased with the increase of depth.

Key words: Black soil long-term located experiment; Soil segmentation and removal; Soil physical-chemical properties;

Bulk density; Field capacity; Porosity
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