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 !"!#$%. 23.456578 359:;<=>=8 0?57@. A=5B57. 9>A:C0:A=0DE.40A=. A03=04 FG;07. 3>9;.E70D B;0-

.670A=. B0 H.9.0;0I0-G.0C.1.E5A@.1 . >7>=010-103H0;0I.E5A@.1 B>3>15=3>1 6;F .9:E57.F >6>B=>?.07-

78C 15C>7.9104 :A=0DE.40A=. 4 :A;04.FC +3>A706>3A@0I0 @3>F. /8F4;570, E=0 B53AB5@=.4785 =3.B;0.6785 

A03=> FG;07. *0J9 . '067.E0@ 0G;>6>J= G0;<K5D AB0A0G70A=<J >6>B=.304>=<AF @ 9>A:C5, E51 6.B;0.6785 

A03=>. 

&'()!*+! ,'-*$: FG;07F, 9>A:C>, B;0.670A=<, 040675770A=<, B>;.A>67>F . I:GE>=>F B>357C.18 
 

Summary. The results of evaluation of drought resistance degree of the apple tree varieties of different ploidy 

according to the physiological, biochemical, anatomic and morphological parameters for studying the adaptive 

mechanisms of apple tree stability in the conditions of Krasnodar region are given. It is revealed, that the promising 

triploid types of apple tree Soyz and Rodnichok possess the best ability to be adapted to drought, than the diploid 

varieties. 

Keywords: apple-tree, drought, ploidy, water content, palisade and spongy parenchyma 

 

.*!/!01!. / JL70D 9075 B;060406A=4> '0AA.. A096>7.5 A03=04 A 48A0@0D M@0;0I.E5-

A@0D B;>A=.E70A=<J, :A=0DE.48C @ ;.1.=.3:JN.1 H>@=03>1 A3568, 4 E>A=70A=. @ ;5=75D 

9>A:C5. F4;F5=AF 067.1 .9 B3.03.=5=78C 7>B3>4;57.D A5;5@?.. FG;07. [1]. OL78D 35I.-

07 '0AA.. A B0;781 B3>401 10L70 0=75A=. @ 9>A:K;.481; 965A< 9>A:C> B356A=>4;57> =35-

1F @01B0757=>1.: >=10AH5370D, B0E45770D . .AA:K>JN5D, 48A0@0D =51B53>=:30D 4096:-

C>. P67.1 .9 AB0A0G04 G03<G8 A 9>A:C0D F4;F5=AF B048K57.5 9>A:C0:A=0DE.40A=. 3>A=5-

7.D – AH031.304>770D 4 B30?5AA5 M40;J?.. .;. .A@:AA=45770I0 0=G03> AB0A0G70A=. 3>A-

=.=5;<70I0 03I>7.91> B3.AB0A>G;.4>=<AF @ 65DA=4.J 9>A:C. . 0A:N5A=4;F=< 30A=, 3>94.-

=.5 . 40AB30.9406A=40 [2].  

/8F4;570, E=0 B048K57.5 :3047F B;0.670A=. B0;0L.=5;<70 4;.F5= 7> 9>A:C0:A=0D-

E.40A=< A03=04 . H031 FG;07.. " B0;.B;0.678C A03=04 . H031, 4 0=;.E.5 0= 6.B;0.604, 

75 0=15E570 1>@A.1>;<78C G>;;04 B0435L657.F ;.A=<54 . 0A8B>7.F B;0604 . ;.A=<54 4 

B53.06 45I5=>?... /0AA=>704;57.5 B0A;5 A.;<70D 9>A:C. 040675770A=. ;.A=<54 : B0;.-

B;0.604 B30.AC06.= G0;55 .7=57A.470, =>@ @>@ :64057.5 I5701> 3>A=57.F 75356@0 AB0A0G-

A=4:5= :A.;57.J 5I0 >6>B=.478C 40910L70A=5D, E=0 65;>5= 5I0, 4 6>7701 A;:E>5, G0;55 

9>A:C0:A=0DE.481 [3].  

&3.B;0.6785 . =5=3>B;0.6785 A03=> FG;07. .15J= G0;55 @3:B785 ;.A=<F . 9>18-

@>JN.5 @;5=@. :A=<.?, 0A0G5770 4 A3>4757.. A 6.B;0.6781. A03=>1.->7>;0I>1.. /09-

10L70, M=. >7>=010-103H0;0I.E5A@.5 0A0G5770A=. B0;.B;0.604 4;.FJ= 7> ;:EK:J 

040675770A=< =@>75D ;.A=> . G0;<K:J AB0A0G70A=< B30=.40A=0F=< 9>A:C5 [4]. 2350G;>6>-

7.5 B0;.B;0.678C 4.604 . H031 3>A=57.D 4 H.=0?5709>C A:C.C 15A= 0G.=>7.F . 4 63:I.C 

75G;>I0B3.F=78C :A;04.FC B30.93>A=>7.F A4.65=5;<A=4:J= 0 =01, E=0 07. 0=;.E>J=AF 

H.9.0;0I.E5A@.1. A40DA=4>1., B010I>JN.1. .1 >6>B=.304>=<AF @ A=35AA0481 :A;04.F1.  

-AA;5604>7.F B3.AB0A0G.=5;<78C 35>@?.D B0;.B;0.678C 3>A=57.D @ 9>A:C5 750G-

C06.18 75 =0;<@0 6;F 48FA757.F H.9.0;0I.E5A@.C 0A0G5770A=5D B0;.B;0.678C 3>A=5-

7.D, 70 . 6;F B07.1>7.F I575=.E5A@.C 0A704 9>A:C0:A=0DE.40A=.. 
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/0910L70A=. 35>;.9>?.. >6>B=.470I0 B0=57?.>;> A03=04 FG;07. 3>970D B;0.670A=. 

B3. 49>.1065DA=4.. A 75A=>G.;<781. :A;04.F1. 0@3:L>JN5D A3568 4 .7=57A.478C =5C-

70;0I.FC JL70I0 B;060406A=4> .9:E578 75 B0;70A=<J, E=0 48984>5= 750GC06.10A=< 60-

B0;7.=5;<78C .AA;5604>7.D. / A4F9. A M=.1 ?5;< 7>A=0FN5D 3>G0=8 – B3045A=. 0?57@: 

A=5B57. 9>A:C0:A=0DE.40A=. A03=04 FG;07. 3>9;.E70D B;0.670A=. B0 H.9.0;0I0-

G.0C.1.E5A@.1 . >7>=010-103H0;0I.E5A@.1 B>3>15=3>1 6;F .9:E57.F >6>B=>?.0778C 

15C>7.9104 :A=0DE.40A=. FG;07. 4 :A;04.FC *54530-+>4@>9A@0I0 35I.07>. 

 

234!5%+ 1 6!%-/+ 1,,'!/-*$017. -AA;5604>7.F B30406.;. 4 2011-2012 II. 7> G>95 

,!P P2Q «R57=3>;<705» (+3>A706>3). PGS5@=>1. .AA;5604>7.D A;:L.;. 3>A=57.F FG;0-

7. 6.B;0.678C A03=04 '>AA45=, T03=:7> (A5;5@?.. *+, --*./), U3;. V>@, (5D=07 

(!153.@>) . =3.B;0.678C A03=04 *0J9, '067.E0@ (A5;5@?.. *+, --*./). (;F 0?57@. 

:A=0DE.40A=. 3>A=57.D FG;07. @ 9>A:C5 4 :A;04.FC ;5=75I0 B53.06> 4 ;.A=<FC 0B3565;F;. 

A0653L>7.5 0GN5D, A40G0670D . A4F9>770D 4068, B30;.7>, B.I157=04 [5, 6] . :65;<70D 

B0453C70A=70D B;0=70A=. ;.A=> [7]. V.@300GS5@=8 .9:E>;. . H0=0I3>H.304>;. A B010-

N<J 1.@30A@0B> «Olympus» /Q 41 A0I;>A70 15=06.@5 [8]. 

 

23,89/!01! #!:8';%$%-*. !7>=010-103H0;0I.E5A@.5 .AA;5604>7.F ;.A=040D B;>-

A=.7@. B0@>9>;., E=0 A03=> FG;07. 3>9;.E70D B;0.670A=. 0=;.E>J=AF B0 .C G.015=3.E5-

A@.1 B0@>9>=5;F1 (=>G;.). &3.B;0.6785 A03=> 0=;.E>;.A< G0;<K5D =0;N.70D ;.A=040D 

B;>A=.7@. . 453C75I0 MB.6531.A>, B0 A3>4757.J A 6.B;0.6781.. -765@A B>;.A>670A=. 

(0=70K57.5 =0;N.78 B>;.A>670I0 @ I:GE>=01: A;0J) : 6.B;0.604 A0A=>4;F; 0= 1,01 : 

A03=> T03=:7> 60 1,26 : A03=> '>AA45=; : =3.B;0.604 – 0= 1,54 : A03=> '067.E0@ 60 1,59 : 

A03=> *0J9. 

 

&>G;.?> 1 – W.015=3.E5A@.5 B0@>9>=5;. ;.A=040D B;>A=.7@. A03=04  

FG;07. 3>9;.E70D B;0.670A=. 4 ;5=7.5 15AF?8 45I5=>?.0770I0 B53.06>, 2012 I. 
2>3>15=38 ;.A=040D B;>A=.7@., 1@ 

*03= 
0GN>F =0;N.7> 

;.A=040D  

B;>A=.7@. 

=0;N.7> 

B>;.A>670-

I0 A;0F 

=0;N.7> 

I:GE>=0I0 

A;0F 

.765@A  

B>;.A>670A=. 

=0;N.7>  

453C75I0  

MB.6531.A> 

6.B;0.68 (2n=2x) 

'>AA45= 138,4 71,2 56,4 1,26 10,8 

T03=:7> 134,0 62,4 61,5 1,01 10,1 

U3;. V>@ 130,7 62,3 58,4 1,06 10,0 

(5D=07 132,1 64,9 57,1 1,13 10,1 

=3.B;0.68 (2n=3x) 

*0J9 173,0 99,6 62,3 1,59 11,1 

'067.E0@ 174,1 98,9 64,2 1,54 11,0 

 *' 0,95 19,9 17,2 3,02  0,48 

 

 >.157<K.D .765@A B>;.A>670A=. 0=15E57 : 6.B;0.670I0 A03=> T03=:7> . 3>457 

1,01; 7>.G0;<K.D – : =3.B;0.670I0 A03=> *0J9 . 3>457 1,59. #51 G0;<K5 .765@A B>;.A>6-

70A=., =51 G0;55 9>A:C0:A=0DE.4 ;.A=. (;.7> 9>18@>JN.C @;5=0@ :A=<.? 4>3<.304>;> : 

6.B;0.604 0= 54 1@ : A03=04 T03=:7> . (5D=07 60 56 1@ : A03=> U3;. V>@; : =3.B;0.604 

– 0= 52 1@ : A03=> *0J9 60 53 1@ : A03=> '067.E0@. +0;.E5A=40 :A=<.? 4>3<.304>;0 : 6.-

B;0.604 0= 204 K=:@ 7> 1 11
2
 ;.A=040D B0453C70A=. : A03=> T03=:7> 60 229 : A03=> (5D-

=07; : =3.B;0.604 – 0= 226 K=:@ 7> 1 11
2
 ;.A=040D B0453C70A=. : A03=> *0J9 60 278 7>  

1 11
2
 ;.A=040D B0453C70A=. : A03=> '067.E0@. &3.B;0.68 0=;.E>;.A< 157<K.1. 3>915-
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3>1. 9>18@>JN.C @;5=0@ :A=<.? . G0;<K.1 @0;.E5A=401 :A=<.? 7> 56.7.?: B;0N>6. 

;.A=040D B0453C70A=. (=>G;. 2). 
 

&>G;.?> 2 – W.015=3.E5A@.5 B0@>9>=5;. :A=<.E70I0 >BB>3>=> A03=04  

FG;07. 3>9;.E70D B;0.670A=. 4 ;5=7.5 15AF?8 45I5=>?.0770I0 B53.06>, 2012 I. 

*03= (;.7> :A=<.?, 1@ X.3.7> :A=<.?, 1@ 
+0;.E5A=40 :A=<.?, 

K=./11
2
 

6.B;0.68 (2n=2x) 

'>AA45= 55 33 205 

T03=:7> 54 31 204 

U3;. V>@ 56 34 224 

(5D=07 54 32 229 

=3.B;0.68 (2n=3x) 

*0J9 52 30 266 

'067.E0@ 53 28 278 

 

" =3.B;0.678C A03=04 FG;07. *0J9 . '067.E0@ 48F4;578 @A530103H785 B3.97>@. 

;.A=040D B;>A=.7@., A4F9>7785 A 9>A:C0:A=0DE.40A=<J: :45;.E57.5 =0;N.78 ;.A=040D 

B;>A=.7@., :=0;N57.5 453C75I0 MB.6531.A>, :45;.E57.5 =0;N.78 A;0F @;5=0@ B>;.A>6-

70D B>357C.18, :45;.E57.5 @0;.E5A=4> :A=<.? 7> 56.7.?: ;.A=040D B0453C70A=., :157<-

K57.5 ;.75D78C 3>915304 :A=<.? (3.A. 1, 2). 

'59:;<=>=8 >7>=010-103H0;0I.E5A@.C .AA;5604>7.D A0I;>A:J=AF A 6>7781. H.9.0-

;0I0-G.0C.1.E5A@.C .AA;5604>7.D. " =3.B;0.678C A03=04 *0J9 . '067.E0@, 4 0=;.E.5 0= 

6.B;0.678C ('>AA45=, T03=:7>, U3;. V>@, (5D=07), 040675770A=< =@>75D ;.A=> 40 4351F 

40965DA=4.F L>38 . 9>A:C. 4 ;5=7.D B53.06 A7.L>5=AF 157<K5.  

*0653L>7.5 A4F9>770D 4068 : =3.B;0.678C A03=04 B0E=. 40 4A5 15AF?8 45I5=>?.-

0770I0 B53.06> G0;<K5, E51 : 6.B;0.678C (3.A. 3). 

/ B53.06 9>A:C. : =3.B;0.678C A03=04 *0J9 . '067.E0@ 0=15E570 B048K57705 A0-

653L>7.5 B30;.7>, 0G;>6>JN5I0 A40DA=4>1. 0A10B30=5@=03> B3. >6>B=>?... &>@, : A03=> 

*0J9 4 >4I:A=5 A0653L>;0A< 272,9 1I/@I B30;.7>, > : A03=> '067.E0@ 4 .J75 – 99,2 1I/@I. 

" 6.B;0.678C A03=04 0=15E570 B07.L57705 A0653L>7.5 B30;.7> 4 =5E57.5 ;5=75I0 B5-

3.06> 45I5=>?... " A03=> '>AA45= 4 .J;5 5I0 A0653L>7.5 21,60 1I/@I, : A03=> U3;. V>@ 4 

>4I:A=5 – 12,9 1I/@I 

 

 
 

           *03= (5D=07 (2n=2C) 

 
 

            *03= '067.E0@(2n=3C) 
 
'.A. 1. V.@30H0=0 B0B535E70I0 A359> ;.A=040D B;>A=.7@. A03=04 FG;07.  

3>9;.E70D B;0.670A=. (:45;.E57.5 10C40) 
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*03= (5D=07 (2n=2C) 

 
 

*03= '067.E0@(2n=3C) 
 

'.A. 2. V.@30H0=0 :A=<.E70I0 >BB>3>=> A 7.L75I0 MB.6531.A> ;.A=040D B;>A=.7@.  

A03=04 FG;07. 3>9;.E70D B;0.670A=. (:45;.E57.5 10C80) 
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 !""#$% &'(%)*! +',-  '.*/0$1 2(3/ 4!1 5$6%'*
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'.A. 3. (.7>1.@> A00=70K57.F A0653L>7.F A4F9>770D . A40G0670D H031 4068  

4 ;.A=<FC FG;07. 3>9;.E70D B;0.670A=., 2012 I. 

 

&>@.1 0G3>901, AB0A0G70A=< 7>@>B;.4>=< B30;.7 40 4351F 9>A:C. : =3.B;0.678C 

A03=04 FG;07. F4;F5=AF I575=.E5A@. 0G:A;04;57781 B3.97>@01. "A=>704;57> B0;0L.-

=5;<7>F @0335;F?.077>F 9>4.A.10A=< 15L6: A0653L>7.51 A4F9>770D H0318 4068 . B30-

;.7>. +0MHH.?.57= @0335;F?.. A0A=>4;F;: 4 .J75 – r= 0,38; 4 .J;5 – r= 0,52; 4 >4I:A=5 – 

r= 0,61. 

/ :A;04.FC ;5=75I0 B53.06> 2012 I06> A;56:5= 0=15=.=< A7.L57.5 B;0=70A=. ;.A=<-

54 : A03=04 A5;5@?.. *+, --*./ 7> 0,04 I/A1
2
 ('>AA45=), 0,12 I/A1

2
 ('067.E0@) . A03=> 

(5D=07    (0,10 I/A1
2
), E=0 C>3>@=53.9:5= G0;55 MHH5@=.4705 .AB0;<904>7.5 B;>A=.E5A@.C 

45N5A=4 (3.A. 4). 
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'.A. 4. 2;0=70A=< ;.A=<54 FG;07. A03=04 3>9;.E70D B;0.670A=.  

4 :A;04.FC ;5=75I0 B53.06>, 2012 I. 

 

!@=.470A=< H0=0A.7=5=.E5A@0I0 >BB>3>=> FG;07. – 06.7 .9 B>3>15=304, 7>.G0;55 

E:4A=4.=5;<78C @ 48A0@0=51B53>=:3701: A=35AA:. &3.B;0.6785 A03=> FG;07. *0J9 . 

'067.E0@ B30F4;F;. G0;55 48A0@:J H0=0A.7=5=.E5A@:J >@=.470A=< 40 4A5 15AF?8 ;5=75-

I0 B53.06>. 

/ 0=;.E.5 0= 7.C .9:E>5185 6.B;0.6785 A03=> A0653L>;. 157<K5 C;030H.;;> . 

G0;<K5 @>30=.70.604. " =3.B;0.670I0 A03=> '067.E0@ A:11> C;030H.;;04 @ . ? 4 >4I:-

A=5 A0A=>4;F;> 5,78 1I/I 7> I A:C0I0 45N5A=4>, > @>30=.7> – 3,63 1I/I 7> I A:C0I0 45N5A=4>. 

" 6.B;0.670I0 A03=> U3;. V>@ A:11> C;030H.;;04 @ . ? 4 .J;5 A0A=>4;F;> 2,34 1I/I 7> I 

A:C0I0 45N5A=4>, > @>30=.7> – 1,29 1I/I 7> I A:C0I0 45N5A=4>. 

 

.+*-/+. "A=>704;570, E=0 =3.B;0.6785 A03=> FG;07. *0J9 . '067.E0@ 0G;>6>J= 

G0;55 48A0@0D AB0A0G70A=<J >6>B=.304>=<AF @ 157FJN.1AF :A;04.F1 4060A7>GL57.F, 

E51 .9:E>5185 6.B;0.6785 A03=>. " =3.B;0.604 0=15E578 157<K.5 0=3.?>=5;<785 B0-

A;56A=4.F ;5=75I0 B53.06> . G0;55 G8A=305 40AA=>704;57.5 H.9.0;0I.E5A@.C H:7@?.D 

B0A;5 9>A:C.; G0;<K5 A4F9>770D 4068 4 =@>7FC, B30;.7>, :A=0DE.455 B.I157=7>F A.A=51>, 

48A0@>F 040675770A=< . 4060:653L.4>JN>F AB0A0G70A=< 4 :A;04.FC ;5=7.C M@A=351>;<-

78C =51B53>=:3. !7>=010-103H0;0I.EA@.1. .AA;5604>7.F1. 48F4;578 B3.97>@. @A530-

103H70D A=3:@=:38 ;.A=040D B;>A=.7@.. *;5604>=5;<70, :45;.E57.5 B;0.670A=. 3>A=5-

7.D, A096>7.5 =3.B;0.678C H031 10L5= B3.45A=. @ B0;:E57.J 3>A=57.D, G0;55 :A=0DE.-

48C @ 65DA=4.J M@A=351>;<78C :A;04.D A3568. 
 

$<C7A@CDA@ 

1.  57<@0,  .-. T.9.0;0I0-G.0C.1.E5A@.5 0A0G5770A=. >6>B=>?.. FG;07. @ 9>A:C5 4 .7=57A.478C 

7>A>L657.FC 4 :A;04.FC *54530-+>4@>9A@0I0 35I.07> /  .-.  57<@0, ).+. +.A5;54>, !./. +>3>4>54> [. 63.] / 

'>AK.357705 9>A56>7.5 "E570I0 A045=> ) " *+, --*./ '0AA5;<C09>@>651.. B0 B30G;51>1 .7=57A.470I0 

A>60406A=4>, B0A4FN57705 100-;5=.J A0 67F 30L657.F )>43..;> /;>6.1.304.E> &3:A54.E>. - 6 .J;F 2010, 

+3>A706>3, *+, --*./.- *. 92-97.  
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2. ";<F704A@>F, %./. 20;.B;0.6.F 4 A096>7.. >6>B=.478C A03=04 FG;07. 6;F A>6048C ;>76K>H=04 
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