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RECONSTRUCTION OF MICROBIAL CENOSIS OF CHERNOZEM PODZOLIZED UNDER INFLUENCE
OF HERBICIDES OF DIFFERENT DANGER CLASS

A.B. Rokityanskiy

NSC “Institute for Soil Science and Agrochemistry Research named after O.N. Sokolovsky”
(artemborisovichro@gmail.com)

It was investigatied the influence of different rates of soil’s herbicides of the second and third class of
danger on the change of chernozem podzolized biocenosis during the growing season of maize. It was
established that the application of different hazard classes of soil’s herbicides the second and third class of
danger during the growing season has a significant effect on the chernozem podzolized microflora. The
increased doses of herbicides of a different hazard class contributes the increase to the number of
individual ecological and functional groups of microorganisms, but the colonies to comparison to the
control significantly reduced in size. That may indicate a decrease in the activity of microorganisms. The
increase in the number of microbial groups of chernozem podzolized may be caused by individual reaction
of microflora on stress factor of chemicals which are a part of the soil’s herbicides of the second and third
class of danger. Calculated coefficients oligotrophicity, mineralization, and microbial transformation rate of
soil organic matter have shown that on variants where have been applied herbicides it was noticed a
decline in the trophic regime of the soil and increase motion mineralization processes in the soil, and there
is a decrease in microbial transformation of soil organic matter.

Key words: soil herbicides; herbicide hazard class; microorganisms; chernozem podzolized.

 631.434.1

1

. 

 « . »
(a.l.borodin@yandex.ua)

, 
 6 , 

. 
,

 5 , 
. 

. 
,  15,8 %  55,7 % 

, . 
,

,  10 .

: ; ; ; ; ;
; .

.
, 

1  – , , . . . . 

ISSN 0587-2596. Агрохімія і грунтознавство. 2015. 82112



, , 
, , -

 [1].

 (  10 ), , a, 
 20 % . ,

, 
.

 [6].

 ( ).
, 

.
,

, , ,
 ( ) . 

, , 
.

 – 

.

. : 
 ( . , ), 
 ( . , ). 

.
 2013  2014 .

 2013 . -6 
 6-8  22-25 .  2014 . 

.
 2014 .

   – -6  6-8 
 [5]. 

 – .
 2013 . (

) : , , 
2014 . ( ) – . 

, ,  10  – . 
2013 . , . 
2014 ., , 

).  ISO 11465 [8].
.  [2], 

 ( ).
: 

,  ( )
,  (5×10 ).

 0,6, 1,2  1,8 2 . 

РОБОТИ МОЛОДИХ УЧЕНИХ 113



. 
 ( ) ,

. 
.

, 
 c

 4744 [7].

.
, 

.  [3, 9], 
,  ( ), 

 [3]. 
, , 

, 
, 

, 

.
, 

 0,6 2  15 , 

 (  95 %) 
 1,2 2  1,8 2,  ,  

,  ( . 1).
, , 

, . , 
 0,6 2  46 %,  – 39,1 %, 

 – 15,8 %, . 
. 

. 
, 

 ( ) 
 [4].

1.  ( ) , 
 (2013 .)

,
2

,
% ,

%I II III

1- ,
29.04.2013
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0,6 24,1 13,3 10,1 15,8
1,2 28,6 26,5 26,5 27,2
1,8 26,4 32,7 31,7 30,3

 05 6,0

17.04.2013
0,6 29,2 27,8 24,2 27,1
1,2 34,8 42,2 35,2 37,4
1,8 42,4 33,3 33,6 36,4

 05 9,4

ISSN 0587-2596. Агрохімія і грунтознавство. 2015. 82114



 1,2 2  1,8 2

.
 2014 . , -

, 
 ( . 2). -
. , 

, . , 
, 

. 
 2013  2014 .

, 

.  ( . 2)
, ,

, 
. , 

, .

2.  (2014 .)

-
,

2

, %

) )

0,6 35 46 47 55

1,2 40 44 54 51

1,8 44 50 55 52

- 0,6 33 34 39 32

1,2 42 40 46 38

1,8 40 38 46 40
 05 - 14 9

, ,
 10  ( . 3). , 

, .

3. 
 (2013 .)

, %

, %

 1-  1-  2-  3-

, 2

0,6 1,2 1,8 0,6 1,2 1,8 0,6 1,2 1,8 0,6 1,2 1,8
>10 53,0 33,2 18,3 10,6 9,0 9,2 8,8 6,6 9,2 22,4 15,4 10,7
10-5 13,6 17,5 15,0 14,6 14,4 11,2 13,5 10,6 11,2 15,0 15,4 16,0
5-1 20,8 33,5 37,5 47,4 45,0 44,7 46,4 47,4 44,7 39,2 40,5 44,3

1-0,25 8,7 11,0 14,0 18,3 20,8 22,3 20,8 23,3 22,3 15,3 18,5 18,6
< 0,25 3,9 4,9 15,3 9,1 10,9 12,6 10,5 12,1 12,6 8,1 10,3 10,3

РОБОТИ МОЛОДИХ УЧЕНИХ 115



 2014 . ( . 4) , , 
, , 

, 
.

4. 
 (2014 .)

-
, 

, %

, 2

0,6 1,2 1,8 0,6 1,2 1,8 0,6 1,2 1,8 0,6 1,2 1,8
>10 38,3 39,5 34,2 51,0 32,5 38,9 25,1 21,1 16,8 39,1 19,7 15,5
10-5 19,7 14,5 16,5 10,8 15,7 13,5 15,4 17,8 17,3 12,8 20,3 15,3
5-1 31,1 34,0 35,8 25,3 35,3 30,8 42,1 45,4 48,1 35,0 43,6 48,0

1-0,25 7,8 8,8 9,7 8,5 10,9 10,9 11,3 10,4 11,4 8,1 10,3 13,3
< 0,25 3,2 3,3 3,8 4,4 5,6 6,0 6,1 5,3 6,5 4,9 6,2 7,8

, 
. , 

, ,
 5-1 .

,  ,  
, 

 10 . 

.
, 

, , 
 0,6 2

 ( ) 
 10 . 

, , 
 0,6 2 ( . 5).

5. 
 (2014 .)

-
,

, %

, 2

0,6 1,2 1,8 0,6 1,2 1,8 0,6 1,2 1,8 0,6 1,2 1,8
>10 31,2 25,5 26,7 36,7 29,8 29,0 22,2 22,6 38,3 49,1 45,1 27,0
10-5 17,1 22,3 20,8 18,0 21,0 20,6 23,5 22,5 18,2 16,4 17,8 25,8
5-1 41,0 40,2 40,2 32,9 35,7 35,4 42,7 40,9 34,7 27,1 29,3 37,1

1-0,25  8,5 9,1 9,5 8,5 9,2 9,9 9,0 7,9 7,0 5,2 5,4 7,0
< 0,25  2,2 2,9 2,8 3,8 4,3 5,1 2,7 6,1 1,9 2,2 2,4 3,0

: 49 %, 

ISSN 0587-2596. Агрохімія і грунтознавство. 2015. 82116



, , 
 22 %. , 

, 
, , 

 1-5 ,  0,6 2 –
 10 .

1. 

, ,
, 

, 
 10 , 

, 
.

2. 
 (

 – 0,6 2) 
.

3. 
, . 

.
4. 

. , 
, 

.
5. 

 0,6 2 . 

.

1.
.  / . ,

. , . , . . – :  « », 2013. – 24 .
2. . :

. . . . : .: 05.22.02 / ; . –
 19.10.2011. , 2011. – 20 .

3. .
 / .  // . – 1934. –  3. – . 311-325.

4. .  /
,  // . – 1934. –  1. – . 34-60.

5. : . 82554 : 01  49/06 (2006.01) / . , .
, . , . , . , . , . ; -  u 2013

03966; . 01.04.2013; .12.08.2013, .  15. - 9 .: .
6. .

 / ,  // . II  (27-30
 1996 ., ). – . 1. – 1996. – . 135-136.

7. . .
:  4744:2007. – [  2008–01–01]. – .:  2008. – 12 .

8. . .  (ISO
11465:1993, IDT):  ISO 11465:2001. – [  2003–01–01]. – .: 
2003. – 11 .

9. Gabriels D. Assessment, Prevention, and Rehabilitation of Soil Structure Caused by Soil Surface
Sealing, Crusting, and Compaction / D. Gabriels, R. Horn, M.M. Villagra, R. Hartmann // Methods for
assessment of soil degradation. – 1997 – P. 89-165.

РОБОТИ МОЛОДИХ УЧЕНИХ 117



 25.09.2014

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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