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,  25 
, 

.

. 

. 
: Zn – 17,7; Mn – 3,85; Cu – 2,15; Co –

0,30; Ni – 0,82; Fe – 32,4; Cr – 0,49; Pb – 0,39; Cd – 0,017 
. 1). : Fe >Zn > Mn > Cu > Ni > Cr > Pb

>Co > Cd.  Fe – 
50 %,  Zn – 30 %, Cu  Mn – 4-7 %,  (Ni, Cr, Pb, C , Cd)

 1 %.  Fe, Zn, Mn  Cu 
, . 

. , 
 (Mn, Cu, Co, Fe, Pb, Cd ), 

 29,8-48,1 %.  Zn (V = 15,5 %), 
 Cd. 

 2-10 .

1. 

- n
lim V lim V

Zn 218 17,7 10,4-25,8 15,5 12,4 3,69-36,5 51,6
Mn 243 3,85 1,27-9,80 44,6 25,7 3,30-76,10 57,1
Cu 243 2,15 0,60-5,71 44,9 3,52 1,02-10,60 57,2
Co 231 0,30 0,15-0,72 34,2 0,79 0,30-1,66 37,6
Ni 214 0,82 0,42-1,86 29,8 1,46 0,64-3,88 44,4
Fe 63 32,4 18,4-60,0 30,7 101 44,8-159,0 31,8
Pb 220 0,39 0,14-0,80 39,0 1,12 0,25-2,83 50,0
Cd 156 0,017 0,006-0,068 48,1 0,073 0,012-0,317 92,6
Cr 68 0,49 0,22-0,89 31,9 1,94 0,40-7,75 92,3

: n - ;  - , . .; lim - 
(min – max), . .; V - , %

, : Zn – 12,4; Mn –
25,7; Cu – 3,52; Co – 0,79; Fe – 101; Cr – 1,94; Ni – 1,46; Pb – 1,12; Cd – 0,073 

. 
:  Fe  >Mn  >  Zn  >  Cu  >Cr  >  N  >  Pb  >Co  >  Cd.  ,  

,  Mn, , 
,  100 %,  17 %,  Zn  Cu

,  (Pb, Cd, Ni, Cr) 
. 

 Fe (66 %) –  
. 

, 
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 (V = 31,8-92,6 %). 
 4-25

.
, 

, , 
, . 

 ( ). 
, 

, ,  Mn
. 2).  Zn,

Cu  Cd,  (> 3), 
Pb, Co, N  (> 1)  (< 1) –  Fe  Mn. 

, , 
.

2. 

Zn Mn Cu Co Ni Fe Pb d
30,5 0,73 11,1 2,70 2,90 0,12 2,36 5,69

4,79 1,09 4,10 1,60 1,16 0,08 1,52 5,62

 (
)  (25- ). ,  Zn, Mn, Cu 

Pb ,  1-4.
,  Zn ,  99 %

, .

. 1.  Zn 
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 ( ). 
 (Ex = 1,21)  (0,826),  =

0,01. s  Ex , 
 ( . 2). 

 3,85 , , 
 ( ) 3,19 ,  Mn 

. 
,  Mn .

. 2.  Mn 

 Cu 
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 ( s = 0,90), 
, . 

,  (Ex = 0,29)
 Ex  0,823. 

 99 %.

s)  (Ex).  N
.

 Fe s = 0,881  Ex = -0,058 
 99 %. 

.
 Pb (

s=0,60   Ex=-0,43), 
»  ( . 4).

. 4.  Pb 

 Cd  (Ex =
 -95)  ( s = 0,16). 

, 
.

, 
, 

. , 

 ( . 3).

3. , 

, 
Zn Mn Cu Co Ni Pb Cd

9,5-15,1 0,79-3,79 0,31-2,10 0,113-0,280 0,337-0,850 0,100-0,337 0,0048-0,0123

15,2-21,9 3,80-7,37 2,20-4,24 0,281-0,485 0,860-1,470 0,338-0,619 0,0124-0,0213

22,0-26,5 7,38-10,20 4,25-6,00 0,486-0,652 1,480-1,990 0,620-0,852 0,0214-0,0288
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 ( , 
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.
 ( ) 

, 
,  95 %  ( )
. 

.  – , 
 95 % :

 ± 1,96 S

 – , :

 – 1,96 S

 – :

 + 1,96 S

:  – ;

      S  – ;
      t = 1,96 –  = 95 %.

.

.
.  Mn, Cu,

Co, Fe, Pb, Cd (V=29,8-48,1 %),  Zn  (V =
15,5 %). .

 Zn (30,5)  Cu
(11,1).  Ni (2,90), Co (2,70), Pb (2,36), Mn
(0,73), Fe (0,12).

 3- : , 
. , 

), . 
, 

 Mn, Cu, Co, Fe, Pb, Cd .
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ASSESSMENT OF THE MICROELEMENTS CONTENT IN THE CORN PLANTS
IN THE STEPPE ZONE OF UKRAINE

V.I. Chaban, S.P. Kliavzo, O.Yu. Podobed

Agricultural Steppe Zone Institute of the NAAS of Ukraine
(inst_zerna@mail.ru)

The data on microelement composition determination of corn plants in the Steppe zone of Ukraine are
summarized. The averages of microelements content in grain, foliage and stems mass are determined.
Maximal values of biological uptake factor in the corn grain are marked for Zn (30,5) and Cu (11,1).
The analysis of empirical curves specifies that action of the certain factors does not allow corn to realize
completely potential opportunities on accumulation of the majority of microelements. The gradation scale
of the microelements contents in the grain is offered in view of regional features.

Key words: corn, microelements, contents, variability.
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