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COHESION AND CRUMBLING OF LUMPS OF ARABLE SOILS

A.L. Borodin

NSC “Institute for Soil Science and Agrochemistry Research named after O. N. Sokolovsky”
(a.l.borodin@yandex.ua)

Cohesion of soil lumps determines its ability to crumble, its structural state and bulk density in the seed
layer after presowing tillage. The purpose of research is to determine the ability of soil lumps to crumble
and evaluate the possibility of selecting the method and intensity of the presowing tillage. Mechanical
strength of lumps of dark gray podzolized heavy loamy soil and chernozem typical heavy loamy after its
pre-treatment by cultivator KTS 6 and the experimental tool are determined on a Boldovsky instrument by
method specially developed for this purpose. The method of investigation consisted in the sequential
application of increasing normal stress for lumps, united in groups of 5 each, followed by measurement of
the coefficients of crumbling and structural composition of the destroyed lumps. Mechanical strength of
lumps is defined at field moisture and at air-dry state. It has been determined that the lumps coefficients of
crumbling ranged from 15,8 % to 55,7 %. They are both dependent on the value of an applied normal
stress, and on the sampling time. In contrast to the standard pre-treatment, after treatment of the soil by
experimental tool blocks coefficients of crumbling at air-dry state were significantly lower than determined
at field moisture ones. In the structure of destroyed lumps fraction of agronomically valuable sizes
predominate. In all cases there were lumps larger than 10 mm. There were no significant differences in
mechanical strength of dark gray heavy loamy soil and chernozem typical heavy loamy. These soils are
similar in grain composition and physico-chemical properties. The optimal structural composition of
destroyed lumps obtained at a normal stress of 0.6 kg/cm2 in samples at field moisture. Lumps at field
moisture require less mechanical energy to break and form better structure with the agronomic point of
view.

Key words: lumps; crumbling; cohesion; preplant treatment; physical and mechanical properties of soil;
seed layer; fractional composition.
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1. 

, ; , % , 
1 - 0,25 0,25 - 0,05 0,05 - 0,01 0,01 - 0,005 0,005 - 0,001 < 0,001

0-10
0,26 5,65 27,91 10,79 11,89 40,34
0,22 2,47 29,76 2,92 26,69 34,72

10-20
0,22 6,37 27,33 9,67 10,72 42,73
0,23 2,12 32,63 6,49 15,99 38,83

20-30
0,30 5,81 30,34 7,45 12,87 41,01
0,27 2,18 34,01 7,13 13,22 40,18

30-40
0,24 5,11 32,40 5,58 14,18 40,16
0,11 3,05 42,30 4,70 14,22 31,92

40-50
0,12 2,53 33,94 11,60 8,30 40,30
0,13 14,37 28,00 13,97 8,98 30,82

50-60
0,13 7,58 35,34 9,20 8,85 36,49
0,32 15,32 28,43 4,36 11,71 35,55

60-70
0,10 9,66 35,68 5,66 11,53 35,03
0,42 16,09 30,58 6,53 8,71 34,61

70-80
0,02 7,89 35,05 7,53 11,36 34,50
0,53 13,25 32,27 7,42 10,47 32,48

80-90
0,02 12,02 33,16 7,64 10,31 33,75
0,23 8,98 34,32 3,35 18,24 31,45

90-100
0,09 9,77 32,6 7,25 10,95 36,13
0,24 12,87 32,02 9,36 5,76 35,38

100-
110

0,21 8,61 32,97 8,79 10,99 34,72
0,25 5,62 34,29 5,86 13,92 32,92

110-
120

0,23 8,96 32,91 8,56 11,85 34,01
0,25 5,27 33,67 7,81 14,32 35,59
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COMPARISON OF THE GRANULOMETRIC AND MICROAGGREGATE COMPOSITIONS OF 
CHERNOZEM ORDINARY ON WATERSHED AND SLOPE

N.V. Polyashenko

Mykolayiv National Agrarian University
(nata.polyashenko@yandex.ru)

The purpose of research is to evaluate the particle size distribution (PSD) and microaggregate composition
of chernozem ordinary. For this was laid two sections in Mykolaiv region (south part of Ukraine, Steppe
zone): in the watershed and on the slope of west exposure. From each section selected 12 soil samples
(every 10 cm) for further determination of their PSD and microaggregate composition of the soil, as
defined methodology conducted by N. Kaczynskyi pipette method.
In addition, on the basis of particle size analysis and microaggregate studied soils were calculated
following indicators: dispersion factor of Kaczynskyi; structuring factor of Fageler; the degree of
aggregation of  Baver and Rhoades; coefficient of the microaggregation of Dimo.
It was determined lowering of silt and clay fraction (<0.01 mm) content within layer 0-30 cm  as a result of
surface washing on the eroded slope soil in comparison with the not eroded one . In addition, eroded soil
has less water resistant microstructure, although the coefficient of the microaggregation eroded soil is
higher than not eroded.

Key words: particle size distribution (PSD); microaggregate composition; slope soil; chernozem ordinary.
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