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Transformation of land resources as a result of
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Abstract. The article examined temporary matrices of transformation of
soil processes related to the activity of microorganisms and humus in
comparison with maternal matrices depending on age characteristics of
man. The resulting match in value and productivity, from one year to 15
years, from 15 years to 40 years, from 40 years to 65 years, led to the idea
of comparing human growth with soil zonal, Weights with indicators of
activity of microbiological soil processes; Intelligence with active humus;
Age with dynamics of development of temporary matrices on humus and
microbiological activity. The dynamics of transformation of organic
substances of upper soil horizons under the influence of agricultural use
according to the general humus, taking into account their genesis, covers
the period from 15 to 46 years; And on microbiological processes from 3
to 66 years. The conclusion is that the identification of human development
with the development of soil-formation processes depending on their
genesis brings us closer to a true understanding of our appearance, as a
species possessing the power that can change the surrounding world
through the noosphere in accordance with certain standards of
transmutation.

1 Introduction

Analyzing the intensity and direction of microbiological processes for the arable and its
corresponding layer of the main stock soils [1] we see confirmation of the exponential law
of micro-organism reproduction, which should be taken into account in determining the
time of ecosystem development [2-10].

A review of foreign literature shows interest in natural-anthropogenic soil evolution
[11-20] related to the effects of potassium sulfate and certain iron fertilizers on the physical
and chemical properties of soils [12]; Forms of soil nitrogen due to soil acidity [14];
Studying the activity of soil enzymes under the influence of crop fertilization [20] and other
transformations [13] related to the culturing of soil formation processes affecting the
acceleration of the capture of living matter from the environment, which in turn lead to
enrichment or depletion of vegetation cover, related to the ecological transformation of
ongoing technological transformations and zone features of soils [15-22].
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2 Materials and methods

Soils were considered as a material: dart-subtitle (DP), light grey forest (SS), black earth
typical (CHT), dark chestnut (TC), red-yellow ferrallite (KF). With appropriate gradation:
celine (C), forest (L), patchwork (D), cultured patchwork (OP). Briefly defined by a matrix
with indicators of activity of microbiological processes, which vary vertically from 0.64
(pastille) to 36.38 (cultured pastille) million microorganisms per 1 ha of absolutely dry soil

2.

C P OP
DP (1,32 064 29
SS| 231 228 3,83 1)

CHT| 9,40 8,73 9,61
TC | 10,27 10,58 14,82
KF (20,26 31,60 36,38

For the sake of clarity, the graph of the dynamics of the described processes depending
on anthropogenic impact by soil zonal is of the form (Figure 1) [9].
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Fig. 1. Indicator of activity of microbiological processes (PIN) depending on soil zonal.

The method is Phelps 'law, namely:

Q(t)=Q(0)e"”, )

where Q (t) is the number of microorganisms after time t;

Q (0) is the number of microorganisms at the initial moment t = 0;

P is the percentage of increase per unit of time in question;

t is the time period for considering the development of the reproduction process;
e - exhibitor (e = 2.72)
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3 Results

We will find the value p - t (growth of microorganisms), knowing their quantity at the
initial moment of time Q (0), before the rake culturing and after a certain period t, knowing
their quantity and Q (t). And we will build a matrix of development time from one state of
the soil to another.

From formula (2) we obtain:

Q). _ AQ | Am
e =20’ P=To0% AQ =Q(t) — Q(0).
pt=|n@:
Q(0)
=1 Q0 ®)
p Q0

The results of calculation according to formula (3) will be executed in the form of
matrix (4) for further discussion: growth (p) for the whole time of Celin transformation -
cultured pasha (the first column in matrix (4)) and pasha - cultured pasha (the second
column in matrix (4)).

C-OP P-OP
DP (0,016 0,023
SS [0,010 0,011 (4)

CHT | 0,002 0,009 |;
TC | 0,046 0,042
KF | 0,152 0,045

Comparative analysis shows along the horizontal lines, i.e. the growth of
microorganisms, namely the rate of their reproduction differs in times for blackness of
typical (4.5 times) and only in the fourth and fifth lines the difference begins, but back, i.e.
the growth of microorganisms goes faster on C-OP than P-OP. The reverse pattern shows a
steeper vertical difference in both the initial data (matrix 1) and the increment in the first
column. Zonal is the prevailing factor.

At that, the index of increment by the share of microorganisms is the least for blackness
of typical (the third line of matrix (4)).

The time matrices of transition from one soil state to another under the action of
anthropogenic factor from the state of celine to ocultural soils taking into account their
zonality are reflected in the matrix (5), namely from ~ 4 years (CP) to ~ 50 years (CP) or
from ~ 3 years (CP) to 66 years (CP), respectively.

C-OP P-OP
DP (49,382 65560
SS | 36343 34,424 ®)

CHT | 11,046 10,657
TC | 7,976 8,027
KF | 3,596 2,959
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By total humus (%) matrix (6) we see that its greatest value in black earth is typical.
Total humus transformation matrix,% [1] by soil zonal.

C P OP
DP (221 2,03 265
SS | 31 168 279 (6)

CHT| 7,05 525 5,65
TC (463 311 330
KF \6,01 297 4,56

4 Discussion

Analyzing the remaining indicators of matrices (4) - (6) we conclude that if we rank soils
by humus, we will get matrix (7). The resulting matrix, ranked by humus, in which the
columns correspond to the lands: 1 - celine, 2 - patchwork, 3 - cultured patchwork.

3 1 2 3 2

DP (2,21 168 2,65) SS

SS | 31 203 279|DP )
TC | 4,63 297 330|KF

KF [ 6,01 311 456 TC

CHT\|7,05 525 565)CHT

In which, in the first column the third, fourth and fifth lines are changed places,
respectively, in the second column the 2nd line with the first, the third with the fifth and in
the third column there is a pattern similar to the first. By examining the matrix (7), we see
that the pattern of increase by humus in blackness is typical stable in all three variants, i.e.
its greatest value regardless of the land. We will compile the dynamics of transformation of
organic matter of upper soil horizons under the influence of agricultural use according to
the general humus. Similarly to the fifth matrix, taking the changes of the humus of the
general in formula (3) and obtaining the matrix (8).

DP (41265 42,988
Ss 33987 45689
CHT| 15812 18357 )

TC | 25,461 31,210
KF (19,042 26,966

Comparing (5) and (8) the matrices show a tendency to decrease in the time of transition
of the intensity of microorganisms of processes related to the number of microorganisms
taking into account the main zonal soils. By humus, the situation is much more complicated
and wave-like (Figure 2).
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Fig. 2. Time matrices by microbiological processes: 1, 2; By humus in general: 3, 4.

The humus is active, %

DP (03 065 101
SS | 064 0,61 109
CHT| 175 21 235
TC |16 15 176
KF {012 0,297 0,299

)

Matrix (9) is obtained, by humus active.

Using the matrix data (9) as the basis and applying the formula (3), the elements of the
matrix (10) characterizing the transition time from celine to pasha (1 column), from pasha
to pasha cultured (2 column), from celine to pasha cultured (3 column) are obtained. The
lines characterize the zonal of soils. The least time of interreversion is in black of typical
and dark chestnut soils, 45 to 52 years and 60 to 65 years, respectively.

cC-P P-oP C-oOP

DP (22091 12243 170,98

SS (160,03 12093 118,33 (10)
CHT| 52,09 4499 4913

TC | 6454 6148 5957

KF 500,05 33557 510,03

The graphs of dynamics of the described processes depending on anthropogenic impact
have the form (Figure 3) [10].

Due to acceleration of metabolic processes, such behavior of active humus under the
influence of heat, moisture, biotic factors, small biological circulation, has more
revolutions. At first the amount of active humus increases, and then under the influence of
heat, moisture, other biological factors inherent in zones with dark chestnut and red-yellow
ferrolite soils begin to decrease. But in general, comparing the amounts from celine, to
pasha cultured increases from 4.41% to 5.16% (pasha) and 6.54% (pasha cultured).
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Dependence of Ag=f (PIN)
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Fig. 3. The dependence Ag = f (PIN).

Soil age is similar to human age. There is a distinction between the absolute age from
the beginning of soil formation to the present moment and the relative age - the degree of
development of this soil, about the person in this sense is said "smart not by years." At the
same absolute age, soils differ dramatically in their development due to the different soil
formation rate and degree of its manifestation in this soil, as confirmed by our studies
highlighting: Young (16 to 46 years old) matrix (8) and mature (49 to 70 years old) matrix
(5) and very mature (70 to 600 years old) matrix (10) with a clear expression of all genetic
horizons defining a particular soil type. In our work, we have considered time matrices as
functions of soil formation processes. They are, as our research shows [21.22], nonlinear in
nature, which is confirmed by this work.

T = f (P), where T is time, P is soil, having taken the remaining values equal to certain
values according to the genesis of soils (climate, organisms, mother rocks, relief).

Conclusions. Our studies show that by the activity of organisms in the soil-forming
process, the lower border is occupied by the patchwork, the upper cultured patchwork, and
between them celine and only from the dark chestnut soil to the red-ferrallite boundary of
activity the lower border becomes celin, and the middle patchwork changes (Figure 1).

Matrices of temporal development of soils by humus in general coincide with matrices
of human development from birth to maturity with pronounced peaks of age characteristics
(Figure 2).

As humus activity (matrix 9) increases, the transition time from one soil state to another
(matrix 10) decreases, i.e.,, there is an inverse dependence of humus activity on
transformation time, which confirms the correlation coefficient rtAg = -0.8.

Therefore, we believe that the picture will be more complete if we consider the
economic activity of man on earth, that is, to consider temporary matrices in terms not only
of soil formation, but also of man-made factor, which is the result of insurmountable
circumstances involved in soil formation processes and actively affecting their development
in accordance with accepted standards of typical soils.
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