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Influence of Agricultural Tire Technology Innovation on Soil
Compaction in Black Soil Region Northeast China
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Abstract: In order to explore the influence of different agricultural tires on soil compaction in northeast
black soil area, explore effective ways to reduce soil compaction, improve farmland ecology and protect
black land, typical black soil cultivated land in northeast China was taken as object, and field operation
comparative experiments were carried out based on different agricultural tires in the link of corn seeding.
Two types of agricultural tires, ultra-low pressure radial tire and ordinary radial tire, were set up in the
experiment. Four key soil physical property parameters, namely soil compactness, soil moisture content,
soil bulk density and soil porosity, were calculated by scientific sampling method. On this basis, a
comprehensive evaluation model of soil compaction was established based on CRITIC — Entropy weight
method, and the soil compaction status of ordinary radial tire (CK) and ulira-low pressure radial tire
(VF) at depth of 5 cm, 10 cm, 15 ¢cm and 20 ¢cm was evaluated statistically. The test results showed that
in 0 ~20 cm soil depth, compared with radial tire, ultra-low pressure radial tire reduced soil compactness
by 11.38% , 7.97% , 5.36% and 4.55% , and increased soil moisture content by 11.06% , 10.07% ,
7.37% and 5.95% , respectively. Soil bulk density was reduced by 3.71% , 3.81% , 3.12% and
2.73% , and soil porosity was increased by 11. 13% , 12.25% , 8.92% and 5. 86% , respectively. The
soil comprehensive evaluation scores of different treatments in descending order were VF5, VF10, CKS,
VF15, CK10, VF20, CK15, CK20, indicating that under the same conditions, the soil comprehensive
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condition of compacting ultra-low pressure radial tire was better than that of ordinary radial tire. The

results showed that ultra-low pressure radial tire had positive effects on reducing compaction of black soil

and maintaining soil physical environment, which was helpful to protect black soil and ensure national

food security.

Key words: agricultural tyre; soil compaction; soil physical characteristics; CRITIC — Entropy weight

method; compaction model
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Tab.1 Comparison of parameters of agricultural tires with different technologies

e e AL Fe N R/ kPa P AL om? T/ kg
. L T4 420/90 R30 147A8/147B 240 2099 2550
F s A e e 480/80 R46 166A8/159B 340 2527 5500
e T4 420/90 R30 147A8/147B TL 140 2522 2550
TR JE 4 480/80 R46 164A8/164B TL 200 3234 5500

(b) +15

o
KR

(c) AT LIRL BRI

U3 b ey S o i il A2

Fig.3  Testing procedures for soil physical properties
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