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Abstract: Took typical upland black soil area in Heilongjiang province as the research object,
adopt medium tractor implement compaction test, this article proposed an innovative method for testing
soil penetration resistance and moisture content after agricultural machinery compaction. Study the
influence of agricultural machinery compaction on the soil physical properties had important theoretical
and practical significance for the scientific use of agricultural machinery, maintaining and improving the
productivity of cultivated land in the black soil area. A total of six treatments for compaction 1-5 times
and uncompacted contrast (CK), took seven measuring points in the vertical direction of the compacted
rut with the midpoint of the rut as the center (each measuring point interval of 10 cm), measured
soil penetration resistance of 0-40 cm soil layer and soil moisture content of 0-20 cm soil layer. The
research results showed that, with the increase of compaction times by the medium-sized tractor, the
soil penetration resistance of the testing cross section increased, and the soil penetration resistance
under the compaction trace increased most obviously; At the 5-20 cm soil layer and the testing points of
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10- 50 cm, after compaction the test cross section obviously formed a compaction affected area with
larger soil penetration resistance, and its impact range and extent increased with the increase of
compaction times; In the soil layer of 0-20 cm, the soil penetration resistance of the contrast treatment
was less than 800 kPa, but after continuous compaction for 2-5 times, the soil penetration resistance
exceeded 1 000 kPa, which affect the growth and development of crop roots; Below the rut, the area of
with larger soil penetration resistance increased with the increase of compaction times, and the area
with little soil penetration resistance decreased with the increase of compaction times. The soail
penetration resistance of the 0-20 cm soil layer changed the most and the soil penetration resistance of
each compaction treatment showed a "nose-shaped" curve as the testing depth increased, and with the
increase of the compaction times, the nose-shaped area became more and more obvious; Soil layer,
compaction times, testing points and the interaction of various factors were all significant factors
affecting soil penetration resistance (P<0.01), of which the soil layer and compaction times were the
most important factors; The medium-sized tractor compaction, resulting in an increase in the soil moisture
content of the 0-20 cm soil layer below the rut, which increased by 11.3%-27.6% compared with the
testing points on both sides. Compared with the contrast treatment, the soil moisture content of each
compaction treatment increased by 25.8%-36.7%.

Key words: agriculture mechanization; compaction; soil penetration resistance; soil moisture content;
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The error bars in the figure represent the standard deviations of soil penetration resistance of 0—10, 10-20, 20-30 and 30-40 cm soil layers under

different treatments.
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Fig. 4 Soil penetration resistance of different treatments below the rut
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Table 1 Soil penetration resistance of different soil layers under different compaction treatments below the rut

B CK JESE 1R JES2K JE523 1 RS 43 JESE5 R
Soil layers Compaction one time ~ Compaction two times ~ Compaction three times  Compaction four times  Compaction five times
0~5 cm 51.2Aa 94.4Aab 81.2Aa 103.4Aab 97.0Aab 167.4Ab
5~20 em 491.2Ba 722.6Bb 776.4Bb 912.2Bc 927.7Bc 1018.9BCe
20~30cm  704.4Ca 867.0Ch 903.0Bb 956.2Bb 929.5Bb 982.3Bb
30~40 cm 874.8 Da 1151.6 Db 1110.6Cb 1131.4Cb 1139.7Cb 1126.9Cb

e KE PR A M S b AN (] 4 )2 R L e R S 2 S B 8, /NS B 30 [ e J2 AN [ e 59 A TR ) - S 08 S J3F 2 e 0

(P<0.05). FIF.

Note: In the same treatment, different capital letters indicate the 5% difference of soil penetration resistance among different soil depths, In the same

soil depth, different lowercase letters indicate the 5% difference of soil penetration resistance among different treatments(P<0.05). The same as below.
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Table 2 Soil penetration resistance of variance analysis
ESES A 5 FAH PIE

Factors Degree of freedom Mean square F value P value
Sk
E*.{Aﬁ 5 1676 065.81 53.756 P<0.01
Compaction times
Ny=¥iva
”‘J.““mﬁ 6 1318185.82 42.278 P<0.01
Testing points
=AY T
.iE]*E 3 10031 203.51 321.726 P<0.01
Soil layers depth
<SRBI 55T
e u\?ﬂzxu ! ““@E . 30 166 227.32 5.331 P<0.01
Compaction times X testing points
<A Ve F = R AR
E;&U\;&Xiﬁfyﬁfj 15 243 580.43 7.812 P<0.01
Compaction times X soil layers depth
M) 5457 IR
, W ““.{MEX# TR 18 227291.97 7.290 P<0.01
Testing points X soil layers depth
S YKl 5 19
PRSUALAM 1 F TR 90 58 796.97 1.886 P<0.01

Compaction times X testing points X soil layers depth
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Table 3 Soil moisture content of different testing points under different compaction treatments

T:{“tjlf;;i)(%ns 0cm 10 em 20 cm 30 cm 40 cm 50 cm 60 c¢m
CK 38.6Aa 35.0Aa 31.6Aa 37.1Aa 34.8Aa 34.0Aa 36.9ABa
JE5E 1R Compaction one time 37.6Aab 41.8ABb 50.1Bc¢ 47.0Bbe 44.0Bbe 39.7Ab 32.2Aa
JESE 2K Compaction two times 39.6Aab 44.3Bb 51.9Bc 51.9Cc 45.7Bbc 42.0Aab 37.6ABa
JE5Z 3 YK Compaction three times 37.9Aabc 44.6Bed 47.8Bd 45.5Bd 40.5ABbed 35.7Aab 32.9Aa
JE5 4 YR Compaction four times 34.9Aa 45.0Bc 46.4Bc 44.7Bc 42.5Bbe 41.5Abe 36.8ABab
JES 5 Uk Compaction five times 39.1Aa 43.8Bab 47.3Bb 46.0Bb 44.8Bab 42.0Aab 41.4Bab

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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