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. ,-(./0/12 -/34567872 (995/0*.81(: 0(18+(;( 18;*<5/1(= +8;-*- ( +(;-*>5/+/17*. ( <*-

974<5/1(= (? . 5(976= ( <5*02 =@5*1( . 7/A/1(/ ./B/78C(( <-( (17/19(.12? 7/?1*5*B(=? .*30/52.81(=. 

)2=.5/1* 1/0*9787*A1*/ <*974<5/1(/ . -897/1(= 83*78 ( ;85(= (3 <*A.2. ,-( .29*;*+ 9*0/-D81(( <*0-

.(D1*B* +8-B81C8 . <*A./ ( 5(976=? =@5*1(, . =@5*;8? 9*0/-D81(/ /B* .85*.2? E*-+ @25* 1(D/ *<7(+856-

1*B* 4-*.1=. �9781*.5/18 *7-(C87/5618= ;*--/5=C(= +/D04 7/+</-874-*: .*304?8 ( 9*0/-D81(/+ >7*B* 

>5/+/178 . <5*08? (r = 0,7). ) <*A./ 9808 .2=.5/1* .29*;*/ 9*0/-D81(/ <*0.(D12? 9*/0(1/1(: +/0(, <-/-

.2F8GH// <-/0/561* 0*<497(+4G ;*1C/17-8C(G . 1,5-2 -838, *<-/0/5/18 *7-(C87/5618= ;*--/5=C(= +/D04 

9*0/-D81(/+ <*0.(D1*B* @*-8 . <*A./ 9808 ( 495*.(=+( 4.58D1/1(= ./B/78C(*11*B* </-(*08 (r = - 0,73). $ 

4./5(A/1(/+ 9*0/-D81(= B4+498 . A/-1*3I+/  .2H/5*A/11*+ 4+/16F85*96 ;*5(A/97.* <*0.(D1*: +/0( .* 

.9/? (34A8/+2? 95*=? <*A.2 ( r =- 0,7). "5= <-/0*7.-8H/1(= (3@27*A1*B* 18;*<5/1(= +/0( ( C(1;8  . 9(9-

7/+/ «<*A.8--897/1(/-<5*02» <-( .*30/52.81(( =@5*1(  . 495*.(=? (17/19(.12? 7/?1*5*B(:  1/*@?*0(+* 

9*;-87(76 ;*5(A/97.* *@-8@*7*; +/06- ( C(1;9*0/-D8H(+( <-/<8-878+(, 38+/1== (? +/1// *<8912+(. 

 : A/-1*3I+ .2H/5*A/112:, +8;-*- ( +(;-*>5/+/172, =@5*1=, (17/19(.12/ 7/?1*5*-

B(( .*30/52.81(=, ;8A/97.* <(781(= =@5*1(, *<7(+(38C(= +(1/-8561*B* <(781(= =@5*1( 
 

Summary. The results of study of accumulate dynamics of macro- and micronutrients and their entering into 

the leaves and fruits of apple trees during vegetation at the intensive cultivate technologies are adduced. The insuffi-

cient entering in the plants of nitrogen and potassium from the soil is revealed. With a high content of manganese in 

the soil and apple leaves, content of its total forms was below the optimal level. A negative correlation between air 

temperature and the content of this element in the fruits (r = 0,7) is established. The high levels of mobile copper 

compounds exceeding the maximum permissible concentration on 1,5-2 times in the garden soil are revealed, the 

negative correlation between mobile boron in the garden soil and moisture conditions of vegetation (r = - 0,73) is 

determined. With the increase of humus content in the leached chernozem the copper mobile content decreased in 

the all studied soil layers (r = - 0,7). To prevent excessive accumulation of copper and zinc in the "soil-plant-fruits" 

system at the cultivation of apple trees under intensive technologies it is necessary to reduce the number of treat-

ments of copper-zinc-containing preparations, replacing them ones with less danger. 

Keywords: leached chernozem, macro- and microelements, apple, intensive cultivation technologies, nutri-

tion apple duality, optimization of apple tree mineral nutrition 

 
. $@85819(-*.811*/ <(781(/ <5*0*.2? -897/1(: <-( *<7(+8561*+ 9**71*-

F/1(( +8;-*- ( +(;-*>5/+/17*. 9<*9*@97.4/7 (? 497*:A(.*97( ; 1/@58B*<-(=712+ 495*-

.(=+ 9-/02 ( <*54A/1(G .29*;(? 4-*D8/. <5*0*..  *56;* <-( <*51*C/11*+ 18@*-/ +8;-

-*- ( +(;-*>5/+/17*. . .2-8H(.8/+2? <5*08? *1( @4047 *@580876 ?*-*F(+( .;49*.2+( 

;8A/97.8+( ( 0(/7(A/9;(+( 9.*:97.8+(. ) 9*.-/+/112? 495*.(=? ./04H8= -*56 . <*.2-

F/1(( >EE/;7(.1*97( <-*(3.*097.8 <5*0*.*: <-*04;C(( <-(1805/D(7 (17/19(.12+ 7/?-

1*5*B(=+, ;*7*-2/ 9<*9*@97.4G7 -/85(38C(( <*7/1C(858 <-*04;7(.1*97( <5*0*.2? ;456-

74- . ;*1;-/712? <-(-*01*-;5(+87(A/9;(? 495*.(=?. J@=387/5612+ >5/+/17*+ (17/1-

9(.12? 7/?1*5*B(: <-( .*30/52.81(( =@5*1( =.5=G79= 9(97/+2 38H(72 *7 .-/012? *@K-

/;7*.. L*5// (17/19(.1* </97(C(02 (9<*5634G79= . 9808? =@5*1( 3(+1/B* 9-*;8 9*3-/.8-

1(=, <5*02 ;*7*-*: <-/018318A/12 05= 05(7/561*B* ?-81/1(=. ,-(+/1=/+2/ </97(C(02 

<-(.1*9=7 . 8B-*C/1*3 9808 ?(+(A/9;(/ >5/+/172, ;*7*-2/ +*B47 9<*9*@97.*.876 18-4-

F/1(G <(781(= -897/1(: =@5*1(.  
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"* ,*-./01/2* 34/+/1( 3*,4*-5 (657/1(8 9:7/-;3: ,(;:1(8 8<.*1( 1: =*1/ 3*60/>-

-;3(8 9*+,./9-: ,/-;(?(0*3 ( :24*@(+(9:;*3 3 1:-:A0/1(8@, 3*60/.B3:/+B@ ,* (1;/1-

-(31B+ ;/@1*.*2(8+, 0*-;:;*71*2* 31(+:1(8 1/ 50/.8.*-C. �-;:1*3./11B/ 6:3(-(+*-;( 

-*0/4A:1(8 +:94*- ( +(94*D./+/1;*3 ( (@ -**;1*E/1(8 3 -(-;/+/ «,*73:-4:-;/1(/-

,.*0B» :24*?/1*6: 8<.*1( 0*.A1B -*-;:3(;C *-1*35 1*3B@ ;/@1*.*2(7/-9(@ 4/2.:+/1;*3 

0.8 -*60:1(8 3B-*9*;*71B@ ;/@1*.*2(> 3*60/.B3:1(8 8<.*1( - 57F;*+ 6*1:.C1B@ *-*-

</11*-;/>. 

G/.CH (--./0*3:1(> 83.8.*-C 3B83./1(/ 6:9*1*+/41*-;/> -*0/4A:1(8 +:94*- ( 

+(94*D./+/1;*3 3 -(-;/+/ «,*73:–4:-;/1(/–,.*0B» :24*?/1*6: 8<.*1( 0.8 *,;(+(6:?(( 

D./+/1;*3 (1;/1-(31B@ ;/@1*.*2(> 3*60/.B3:1(8 1:-:A0/1(>. 

 

   . '--./0*3:1(8 ,4*3/0/1B 3 5-.*3(8@ 

,4(95<:1-9*> 6*1B ?/1;4:.C1*> ,*06*1B -:0*3*0-;3: %4:-1*0:4-9*2* 94:8 3 

1:-:A0/1(8@ 8<.*1( &�I «IJK «G/1;4:.C1*/» (2. %4:-1*0:4). I<L/9;B (--./0*3:1(> – 

8<.*18 -*4;: �>0:4/0 1990 2. ,*-:09( 1: ,*03*/ M9, -@/+: ,*-:09( 5@2 + ( 7/41*6F+ 

3BN/.*7/11B> +:.*25+5-1B> -3/4@+*N1B> ./29*2.(1(-;B>. I,B; 6:.*A/1 3 12 94:;1*> 

,*3;*41*-;(, 3 9*;*4*+ ,*3;*41*-;CH <B.* 0/4/3*-0/.819:.  

  

):4(:1; 1. %*1;4*.C (</6 ,4(+/1/1(8 -4/0-;3 6:N(;B 8<.*1().  

):4(:1; 2. $(-;/+: 6:N(;B 8<.*1(, ,4(18;:8 3 @*68>-;3/.  

):4(:1; 3. $(-;/+: 6:N(;B 8<.*1(, ,4(18;:8 3 @*68>-;3/ 1: =*1/ 31/-/1(8 *42:1(-

9( 3 ,*735 -:0:. 

�: 3:4(:1;/ 3 3 9:7/-;3/ *42:1(7/-9*2* 50*<4/1(8 (-,*.C6*3:.( ;*4= *<*2:N/11B> 

- 1/>;4:.C1*> 4/:9?(/> -4/0B 3 0*6/ 10 ;/2:, ,/4(*0(71*-;C 31/-/1(8 – *0(1 4:6 3 3 2*0: 

1: 4:--;*81(( 0,9-1,1 + *; E;:+<*3 0/4/3C/3 1: 2.5<(15 18-20 -+.  

) 4:<*;/ (-,*.C6*3:.( ,*./3*>, .:<*4:;*41B> ( -;:;(-;(7/-9(> +/;*0B (--./0*3:-

1(>. I<4:6?B ,*73 0.8 :24*@(+(7/-9*2* :1:.(6: *;<(4:.( :24*@(+(7/-9(+ <54*+ ,*-./ 

-LF+: ,.*0*3 (1 0/9:0: *9;8<48) ,* -.*8+: 0-20, 20-40, 40-60 -+. ) 1(@ *,4/0/.8.( -*0/4-

A:1(/ 25+5-: +/;*0*+  H4(1: ,* #I$  26213-91 [1], 4� 3*01*> 3B;8A9( ,* #I$  

26423-85 [2], -*0/4A:1(/ 1(;4:;1*2* :6*;: 0(-5.C=*=/1*.*3B+ +/;*0*+, -*0/4A:1(/ 

,*03(A1*2* =*-=*4: ( *<+/11*2* 9:.(8 ,* +/;*05 �(4(9*3: 3 +*0(=(9:?(( G'��I – 

#I$  26204-91[3], -*0/4A:1(/ *<+/11*2* 9:.C?(8 ( *<+/11*2* (,*03(A1*2*) +:21(8 +/-

;*0:+( G'��I ,* #I$  25487-85 [4].  

$*0/4A:1(/ ,*03(A1B@ -*/0(1/1(> <*4:, +:42:1?:, ?(19:, +/0(, 9:0+(8 ( -3(1?: 

*,4/0/.8.( 3 :?/;:;1*-:++*1(>1*+ <5=/41*+ 4:-;3*4/ - *9*17:1(/+ 1: -,/9;4*+/;4/ - 

(1059;(31*--386:11*> ,.:6+*> Optima 2100 DV [5]. I</-,/7/11*-;C 7/41*6F+: 3BN/.*-

7/11*2* D./+/1;:+( ,(;:1(8 *,4/0/.8.( ,* *,;(+:.C1B+ 54*318+, 5-;:1*3./11B+ 0.8 

5-.*3(> $/3/41*2* %:39:6: ( %4:-1*0:4-9*2* 94:8 [6]. 

$*0/4A:1(/ D./+/1;*3 ,(;:1(8 3 .(-;C8@ ( ,.*0:@ 8<.*1( *,4/0/.8.( ,*-./ +*94*-

2* *6*./1(8 -+/-CH -/41*> ( @.*41*> 9(-.*; (6 *01*> 1:3/-9( *<4:6?: 1: 1:24/3:;/.C1*+ 

<.*9/ DK 20 - ,4*24:++1B+ ,4*=(./+ ;/+,/4:;54B: :6*; – @.*4:+(1*3B+ +/;*0*+ ,* J*-

7(195, =*-=*4 – +/;*0*+ M/4=(-!:>.( - 9*.*4(+/;4(7/-9(+ *9*17:1(/+ 1: =*;*9*.*4(+/;4/ 

%O% 3, ����� –  � !��"#  $" %!#�&'$($&$"#&'# )*+-354, ���,-�� � "�. �� – �$"!�#�%$ $-

"#&'�/#%��" "#&$0$". 1$0#'2� �# 3��$345 ($'" 6$'�, "�'.� -�, "#0�, -� ��, ��0"�7 � 

%3� -�  $!'#0#�7�� �8 $0 $�  �3#%�� 3 !'$6#, "� #'���8$3�  $� 3 %"#%� �$ -# &'�'$-

3�  $� �8$& $� ��%�$&4 – 8 "� � !#'#��%� 3$0$'$0� – 2 "� 3 "��'$3$� $3$� %�%&#"# !'$-

6$!$0.$&$3�� 91-6 % $�$ /� �#"  �  %!#�&'$"#&'# % � 0:�&�3 $-%378�  $� !��8"$� Op-

tima 2100 DV (;<* «=$�,&�» 2003). 

>-# �: ��/#%&3� !�&� �7 76�$ � !'$3$0��� !$ $!&�"��, 4" :'$3 7" %$0#'2� �7 

?�#"# &$3 !�&� �7 � �5 %$$& $@# �� 3 ��%&,75 � !�$0�5 76�$ � [7-10]. ;�6�A0# �7 8� 
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,*,-*./(0+, 1*,-*+ ( 23*4*/*50/(0+ .63*/( 21*7*4(3( 2* 21*819++0 ( +0-*4(:0 ,*1-

-*(;<=0/(. 23*4*7>?, .8*4/>? ( *10?*23*4/>? :<3@-<1 [11].  *791/>0 :9=0,-79 23*4*7 

*210403.3( 7* 710+. (? ,AB+9 ( 2*,30 ?19/0/(. 2* #C$  21122-75 [12]. 

$-9-(,-(=0,:<D *6196*-:< 2*3<=0//*8* +9-01(939 *,<E0,-73.3( , (,2*3@;*79/(0+ 

+0-*4*7 4(,201,(*//*8* ( :*1103.F(*//*8* 9/93(;9 , 2*+*E@D 21*819++/*8* *60,20=0-

/(. Microsoft Office Excel 2003.  

 

 . $*401G9/(0 8<+<,9 7 0-60 ,+ ,3*0 =01/*;B+9 

7>E03*=0//*8* /9?*4(3*,@ /9 ,104/0+ <1*7/0 – 3-3,6 %. )/0,0/(0 *189/(=0,:(? 

<4*610/(H 7 2*=7< ,949 .7(3*,@ *,/*7/>+ I9:-*1*+ /9:*230/(. 8<+<,9 ( ,2*,*6,-7*793* 

<703(=0/(D 08* ,*401G9/(. 4* 3,9-4,0 %.  

J1( *-,<-,-7(( 7/05/0H :*+20/,9F(( <1*70/@ ,*401G9/(. /(-19-/*8* 9;*-9 ( *6-

+0//>? I*1+ :93(. 7 2*=70 ,949 6>3* /(;:(+. "9G0 21( 7/0,0/(( *189/(=0,:(? <4*610-

/(H 7 2*=7< ,949 (791(9/- 3) 7 4*;0 10 -/89 19; 7 3 8*49 ,*401G9/(0 K-(? K30+0/-*7 6>3* 

/(G0 *2-(+93@/>? <1*7/0H. C60,20=0//*,-@ I*,I*1*+ 6>39 /9 *2-(+93@/*+ ( ,-96(3@-

/*+ <1*7/0 /9 7,0? 791(9/-9? *2>-9. $*401G9/(0 2*47(G/>? I*1+ :93@F(. ( +98/(. 6>-

3* 4*,-9-*=/>+ ( 49G0 2107>593* *2-(+93@/>0 <1*7/(.  

C2104030/*, =-* ,*401G9/(0 2*47(G/*8* 6*19 7 2*=70 ;97(,03* *- <,3*7(H <739G/0-

/(. 7080-9F(*//*8* 201(*49. �,-9/*730/9 ,-9-(,-(=0,:( 4*,-*701/9. *-1(F9-03@/9. :*110-

3.F(. ,*401G9/(. 2*47(G/*8* 6*19 *- <,3*7(H <739G/0/(., r = - 0,75. J1( *6(3@/>? *,94-

:9? *-+0=0/* 10;:*0 ,/(G0/(0 ,*401G9/(. K-*8* K30+0/-9 /9 7,0? 791(9/-9? *2>-9 7 K-*+ 

,3*0 2*=7> ( ;9I(:,(1*79/> -*3@:* ,304> 77(4< 08* 2*7>50//*H 2*47(G/*,-(.  

C60,20=0//*,-@ 2*47(G/>+ +9189/F0+  2*=7> ,949 /9 7,0? 791(9/-9? *2>-9 /9?*-

4(39,@ 7 *2-(+93@/>? 2104039? (15-30 +8/:8). �9(6*3@59. :*/F0/-19F(. 2*47(G/*8* 

+9189/F9 6>39 <,-9/*730/9 7 2010 8*4< 21( 6*300 (/-0/,(7/*+ <739G/0/(( 2*=7> 7 

*,0//(H 201(*4 /9 791(9/-0 2 – 34-35 +8/:8 96,. ,<?. 2*=7>.  

) ,94< .63*/( *60,20=0//*,-@ =01/*;0+9 7>E03*=0//*8* 2*47(G/>+( I*1+9+( 

:93@F(. ( +98/(. :9: 20104 ;9:394:*H *2>-9, -9: ( 7 8*4> 21*7040/(. (,,304*79/(H, 6>39 

7>50 *2-(+93@/*8* <1*7/. 7 2-3 19;9. )93*7*0 ,*401G9/(0 K-(? K30+0/-*7 7 23*49? .6-

3*/( -9:G0 6>3* 3-5 19; 6*3@50 *2-(+93@/*8* <1*7/. /0;97(,(+* *- 791(9/-9 *2>-9. 

�,-9/*730/9 ,-9-(,-(=0,:( 4*,-*701/9. 2*3*G(-03@/9. :*1103.F(. +0G4< ,*401-

G9/(0+ *6+0//*8* +98/(. 7 2*=70 ,949 ( /9:*230/(0+ 08* *6E(? I*1+ 7 23*49? .63*/( : 

201(*4< ,A0+/*H ;103*,-( (r=0,86) (1(,. 1). $*401G9/(0 +98/(. 7 2*=70 ( 19,-0/(.? .63*-

/( /0 ;97(,03* *- :3(+9-(=0,:(? <,3*7(H ( /9?*4(3*,@ 7 2104039? *2-(+93@/*8* <1*7/. 

(3( 7>50 /9 7,0? 791(9/-9? *2>-9. 

J*3<=0//>0 49//>0 ,7(40-03@,-7<D- * ?*1*50H *60,20=0//*,-( 2*=7> ( 19,-0/(H 

.63*/( :93@F(0+ ( +98/(0+, :*-*1>0 *:9;>79D- ,<E0,-70//*0 73(./(0 /9 21*4*3G(-03@-

/*,-@ ,1*:*7 ?19/0/(. 23*4*7.  

L63*:( 2*,30 *:*/=9/(. ?19/0/(. 6>3( ?*1*508* 2*-106(-03@,:*8* :9=0,-79. !0-

;<3@-9-> (,,304*79/(H 2*:9;>79D-, =-* 3(,-*7>0 *6196*-:( .63*/( :93@F(07>+( <4*6-

10/(.+( /9 =01/*;0+0 7>E03*=0//*+ 7 (;<=90+>? <,3*7(.? /0F030,**619;/>. �0:*1/0-

7>0 2*4:*1+:( :93@F(H,*401G9E(+( 2102919-9+( 43. <3<=50/(. 30G:*,2*,*6/*,-( 

23*4*7 .63*/( /0*6?*4(+* 239/(1*79-@ /9 *,/*79/(( 2*=70//*-3(,-*7*H 4(98/*,-(:(.  

%*3(=0,-7* 2*47(G/*8* 6*19 7 2*=70 6>3* ,7.;9/* , 21(+0/0/(0+ +(/0193@/>? 

<4*610/(H ( <,3*7(.+( <739G/0/(. 7080-9F(*//*8* 201(*49. ';70,-/*, =-* 6*1 +*G0- 

7>+>79-@,. (; 2*=7> I(3@-19F(*//>+( 7*49+( , -*:*+ 7*4> 21( 2*4-*230/(.? ( *6(3@-

/*+ <739G/0/(( 2*=7> [13]. ) 2010 8*4< ;9 ,=B- 7>2940/(. 6*3@508* *6AB+9 *,94:*7 ;9 

7080-9F(*//>H 201(*4 *-+0=0/* ,/(G0/(0 ,*401G9/(. 7 2*=70 2*47(G/>? I*1+ 6*19. 

�,-9/*730/9 ,-9-(,-(=0,:( 4*,-*701/9. *-1(F9-03@/9. :*1103.F(. +0G4< ,*401G9/(0+ 

6*19 7 2*=70 ( :*3(=0,-7*+ *,94:*7 ;9 7080-9F(*//>H 201(*4 (r = - 0,73).  
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!(,. 1. &-.(,(+*,/0 1-2*3451(6 +-71(6 . 34*8-9 6:4*1( */ 57* ,*85;<-1(6  

. 3*=.5 ,-8- 

 

) 2010 7*8> 3;( 3*.?@51(( 2*1A51/;-A(( 3*8.(<1*7* :*;- . 3*=.5 >.54(=(.-4*,0 

57* ,*85;<-1(5 . 4(,/069 ( 34*8-9 6:4*1(. B;( ,;5815C ( 1(D2*C *:5,35=511*,/( 3*=.? 

:*;*+ . ;-,/51(6 6:4*1( 3*,/>3-4* 3;(+5;1* ;-.1*5 2*4(=5,/.* :*;- . D-.(,(+*,/( */ 

.-;(-1/- *3?/-. �- .-;(-1/-9 , ,(,/5+*C D-E(/? 6:4*1( >;*.1( ,*85;<-1(6 57* :?4( 

.?@5, =5+ 1- 2*1/;*45. '1/51,(.1*5 3*/;5:451(5 :*;- ;-,/51(6+( 6:4*1( /-2<5 :?4* 

,.6D-1* ,* ,/;5,,*.?+( >,4*.(6+( 7*8- – .?,*2(5 /5+35;-/>;? .*D8>9- 8* + 33 
0
$ . 35-

;(*8 ,*D;5.-1(6 ( 1-4(.- 34*8*.. F/( 8-11?5 3*8/.5;<8-G/ 7(3*/5D> H. I. J2*401(2-, 

=/* 3;( .?,*2*C /5+35;-/>;5 3*/;5:1*,/0 ;-,/51(C . :*;5 .*D;-,/-5/ (  +*<5/ :?/0 ,.6-

D-1- , >,(451(5+ -2/(.1*,/( K5;+51/- 3*4(K51*4*2,(8-D? [14].  

�,/-1*.451- ,/-/(,/(=5,2( 8*,/*.5;1-6 3*4*<(/5401-6 2*;;546A(( +5<8> ,*85;-

<-1(5+ 3*8.(<1*7* :*;- . 3*=.5 ( ,*85;<-1(5+ 57* . 4(,/069  (r = 0,67) (/-:4. 1) - /-2<5 

,/-/(,/(=5,2( 8*,/*.5;1-6 3*4*<(/5401-6 2*;;546A(6 +5<8> ,*85;<-1(5+ :*;- . 4(,/0-

69 6:4*1( . 35;(*8 ,*D;5.-1(6 ( 1-4(.- 34*8*. ( ,*85;<-1(5+ 57* . 6:4*2-9 . 35;(*8 

,LM+- (r= 0,85) (;(,. 2). 

 

 -:4(A- 1 – %*;;546A(*11-6 D-.(,(+*,/0 ,*85;<-1(6 .-4*.?9 K*;+ +(2;*N45+51/*.  

. 4(,/069 6:4*1( */ ,*85;<-1(6 (9 3*8.(<1?9 K*;+ . 3*=.5 ,-8-, r 
 

O(,/06 
B*=.- 

B Mn Cu Zn 

B 0,67    

Mn  0,89   

Cu   0,85  

Zn    0,73 

 

B;( 8*,/-/*=1* .?,*2*C *:5,35=511*,/( ;-,/51(C 6:4*1( +-;7-1A5+ . 6:4*2-9 57* 

,*85;<-1(5 :?4* 1(D2(+ .* .,5 7*8? (,,458*.-1(C. F/* ,.6D-1* , -1*+-401* <-;2(+( 

>,4*.(6+(, 2*/*;?5 ,24-8?.-4(,0 . 35;(*8 ,*D;5.-1(6 ( 1-4(.- 34*8*. . 7*8? 3;*.585-

1(6 (,,458*.-1(C (/5+35;-/>;- .*D8>9- :*455 +28…+35 
0
 $), - *,*:511* . 2010-2011 77.    

(+ 31,1…35,3
0 
$) (2*NKK(A(51/ 2*;;546A(( ;-.51 – 0,64) (;(,. 3). 
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y = 0,5115x - 14,092

r = 0,85
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!(5. 2. &03(5(+*567 5*,-./01(8 2*.0 3 824*;09 *6 -:* 5*,-./01(8 3 4(56789 

 

 

y = - 0,0244x + 0,9316
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���. 3.  !"���#$�%& �$'()*!+�, #!)-!+.! " ,/0$1!2 $% %(#3()!%4)5 "$6'42! 

 

7 8%$% 3()�$' 0(%! /$0&9!, :!�%& 3$%)(/0,(#$-$ '()("&,#� ,/0$+� #!)-!+.! )!�2$-

'$"!0!�& +! 404:9(+�( "$'+$-$ $/#(+!, 3$''()*!+�( ;$%$��+%(%�:(�1�2 3)$.(��$" � 3$-

"59(+�, *!)$�%$<1$�%�  )!�%(+�< [15]. =$8%$#4 " ,/0$1!2 (-$ �$'()*!+�( /50$ $:(+& 

+�61�#, $�$/(++$ " 2010-2011 --. >$0(( "5�$1$( �$'()*!+�( #!)-!+.! " ���%(#( «3$:"!-

)!�%(+�(-30$'5» 4�%!+$"0(+$ +! "!)�!+%!2 � ���%(#$< 6!?�%5 ,/0$+�, $�$/(++$ 3)� �$-

:(%!+�� ���%(#5 6!?�%5 � "+(�(+�, $)-!+�:(�1�2 4'$/)(+�< " 3$:"4 �!'!. 

@! "�(2 "!)�!+%!2 $35%! " 0-40 �# �0$( 3$:"5 4�%!+$"0(+$ "5�$1$( �$'()*!+�( 

3$'"�*+52 �$('�+(+�< #('� – 4,4-5,6 #-/1-, 3)("59!A?(( 3)('(0&+$ '$34�%�#5( 1$+-

.(+%)!.�� " 1,5 - 2 )!6!. B%$ �",6!+$ � ��3$0&6$"!+�(# #('&�$'()*!?�2 3)(3!)!%$" 1!1 " 

+!�!*'(+�,2 3)('9(�%"4A?(< 140&%4)5 ("�+$-)!'+�1), %!1 � " �!'4 ,/0$+�.  =)�  ��-

10A:(+�� �6 ���%(#5 6!?�%5 ,/0$+� #('&�$'()*!?�2 3)(3!)!%$" � " �",6� � $/�0&+5#� 

!%#$�;()+5#� $�!'1!#� $%#(:(+$ �+�*(+�( �$'()*!+�, 3$'"�*+$< #('�. C#(+&9(+�A 

(D �$'()*!+�, " �0$( 0-40 �# +! 2 #-/1- 3$:"5 �3$�$/�%"$"!0$ "+(�(+�( $)-!+�:(�1�2 

4'$/)(+�< " 3$:"4 �!'!. E%#(:(+! '$�%$"()+!, $%)�.!%(0&+!, 1$))(0,.�, 3$1!6!%(0(< 

�$'()*!+�, 3$'"�*+52 ;$)# 8%$-$ 80(#(+%! � 1$0�:(�%"!  -4#4�! (r = - 0,7). 
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$*,-./01(- 2*,3(/1*4* 5(160 10 37-8 30.(01908 *2:90 3 7;*- 2*<3: 0-60 7+  =:;* 

1(/- *29(+0;>1*4* ?.*31@, 6*9*.:A 7*7903;@-9 2-5 +4/64. �7901*3;-1* 2.@+*- 3*B,-A79-

3(- 2-79(5(,*3 10 7*,-./01(- 2*,3(/1*4* 5(160 3 2*<3- 70,0. C.( 36;D<-1(( 3 7(79-+? 

B0E(9: @=;*1( 5(167*,-./0E-4* 2.-20.090 C*;(.0+ "F 3 2009 4., 3 2010 4*,? B0G(67(-

.*301* 2*3:H-1(- 6*15-19.05(( 2*,3(/1*4* 5(160 10 2 ( 3 30.(01908 ,* 1,6-1,8 +4/ 64. 

�10;(B 60<-7930 2(901(@ @=;*1( 2*B3*;(; ?7901*3(9> 71(/-1(- ,*;( 0B*90 2* *9-

1*H-1(D 6 G*7G*.? ( 60;(D 10 37-8 30.(01908 *2:90. $*,-./01(- 60;>5(@ 3 ;(79>@8 @=-

;*1( =:;* 3:7*6(+, 2*I9*+? 7**91*H-1(- %+Jg/$0, 6*9*.*- 30/1* ?<(9:309> 2.( B0-

6;0,6- 2;*,*3 10 8.01-1(-, =:;* 1(/- *29(+0;>1*4* ?.*31@ 3* 37- 4*,: (77;-,*301(A. ) 

73@B( 7 3:7*6(+ 7*,-./01(-+ 5(160 3 ;(79>@8 @=;*1( 2*60B09-;( 7**91*H-1(@ G*7G*.0 ( 

5(160 906/- 1- 7**93-9793*30;( *29(+0;>1*+? ?.*31D (90=;. 2). 

 

 0=;(50 2 – %0<-793* 2(901(@ @=;*1( 7*.90 �A,0.-, (2009-2011 44.) 

 

)0.(019 N:! N:% N:!:% K/Mg K/Mn 
%+Jg 

$0 
P/Zn Ca/B 

2009 . 

)0.(019 1 (%) 7,5 1,3 52:7:41 2,9 319 0,8 99 800 

)0.(019 2 5,7 1,8 58:10:32 2,4 134 0,7 49 699 

)0.(019 3 7,2 2,1 62:9:29 1,8 196 0,7 36 867 

2010 . 

)0.(019 1 (%) 4,5 1,3 50:11:39 4,0 420 0,7 109 601 

)0.(019 2 4,6 1,3 50:11:39 5,7 131 0,7 33 409 

)0.(019 3 5,2 1,4 53:10:37 4,3 116 1,0 44 438 

2011 . 

)0.(019 1 (%) 5,9 1,2 50:9:41 4,1 350 0,8 121 617 

)0.(019 2  5,2 1,2 50:10:40 4,0 350 0,8 133 594 

)0.(019 3 5,2 1,2 50:10:40 3,9 237 0,7 275 637 

K29(+0;>1*- 

7**91*H-1(- 

I;-+-19*3  

3 ;(79>@8  

9-12 1,5-2,3 
58-61:5-

6:34-36 
3,5-5 107-275 1-2 70-100 400-520 

 

C.( 2*3:H-1(( 6*15-19.05(( 2*,3(/1*4* =*.0 3 2*<3- ?3-;(<(30;*7> -4* 7*,-.-

/01(- 3 ;(79>@8 ,* 50-55 +4/64 7?8. 3-30, 3 2;*,08 @=;*1( – ,* 10-15 +4/64 7:.. 3-30. �0 

30.(01908 7 2.(+-1-1(-+ 2-79(5(,*3 ?.*31( 7*,-./01(@ -4* =:;( 10 12-15 +4/64 7?8. 3-

30. 3:H-, <-+ 10 6*19.*;-. 

'19-17(31*- 2*9.-=;-1(- =*.0 .079-1(@+( @=;*1( 3 2010 4. =:;* 73@B01* 7* 79.-7-

7*3:+( ?7;*3(@+( 4*,0 – 3:7*6*A 9-+2-.09?.*A 3*B,?80 ,* +33 
0
$ 3 2-.(*, 7*B.-301(@ ( 

10;(30 2;*,*3. L*;-- 3:7*6(A ?.*3-1> 7*,-./01(@ +0.40150 3 7(79-+- «2*<30-;(79>@-

2;*,:» 04.*5-1*B0 @=;*1( ?7901*3;-1 10 G*1- 2.(+-1-1(@ 7(79-+: B0E(9: @=;*1(, *7*-

=-11* 2.( 7*<-901(( 7 31-7-1(-+ *.401(<-76(8 ?,*=.-1(A 3 2*<3?. C*3:H-1(- 6*15-1-

9.05(( 2*,3(/1*4* +0.40150 3 2*<3- 70,0 3 2010 4. 72*7*=793*30;* ?7(;-1(D -4* 2*79?2-

;-1(@ 3 ;(79>@ @=;*1(. �7901*3;-10 3:7*60@ 2*;*/(9-;>10@ 6*..-;@5(@ 7*,-./01(@ *=-

E(8 G*.+ +0.40150 3 ;(79>@8 ( 7*,-./01(@ 2*,3(/1*4* +0.40150 3  2*<3- 70,0 (r = 0,89). 

�7901*3;-10 7909(79(<-76( ,*79*3-.10@ 2*;*/(9-;>10@ 6*..-;@5(@ 7*,-./01(@ +--

,( 3 ;(79>@8 @=;*1( ( 6*15-19.05(( 2*,3(/1*A +-,( 3 2*<3- 70,0, 3:.0/0-+0@ ?.031--

1(-+:  

y = 3,2904x - 0,9614, r = 0,85. 
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�,(-*./011 2*3145,6(1 +13( 7 .(28/9: 9-.*6( -;.*, <*=3, <*6>1684,>(9 1? @*3-

7(56;: A*4+ 7 @*B71 2,3, -;., 2,+*C 7;2*<*C @* 721+ 7,4(,68,+ *@;8,. 

�,<*@.16(1 >(6<, 7 .(28/9: 9-.*6( 7 @14(*3 2*D417,6(9 ( 6,.(7, @.*3*7 7 *26*7-

6*+ D,7(21.* *8 (68162(76*28( @4(+1616(9 2413287 D,E(8; 9-.*6(. );2*<*1 1=* 2*314-

5,6(1 7 .(28/9: 279D,6* 2 7<.FB16(1+ 7 2(281+G D,E(8; 9-.*6( >(6<2*3145,E1=* @41-

@,4,8, H*.(4,+ "I ( 1=* @*2.131C287(1+.  

 

. H*28G@.16(1 +,<4*- ( +(<4*J.1+168*7 7 4,2816(9 9-.*6( 7 G2.*7(9: (6-

8162(76;: 81:6*.*=(C 7*D31.;7,6(9 D,7(2(8 *8 (: 2*3145,6(9 7 @*B71, *8 <*.(B1287, 

*2,3<*7 D, 71=18,>(*66;C @14(*3 ( 81+@14,8G4; 7*D3G:,, B8* @*3871453,F8 G28,6*7.16-

6;1 28,8(28(B12<( 3*28*7146;1 7D,(+*279D(. H*28G@.16(1 7 4,2816(9 9-.*6( (.(28/9 ( 

@.*3;) 8,<(: J.1+168*7, <,< +13/ ( >(6<, D,7(2(8 *8 *-4,-*8*< +13/- ( >(6<2*3145,E(-

+( @41@,4,8,+( D,E(8; 9-.*6(. 
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