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 !"!#$%. '234567879 10:.70;.:<8 =50>0?9@ :8A8B>2:.C =;. D8=256:01 0;0E2:.. A?.>27256A7?4F7 
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58B:2:.H =0J?9 . A>?.<4 .0::0<0 ;8?:0?2A.H. K;. 1:0<0527:21 0;0E2:.. 0712J2:0 J8A7.J:02 ?919?8:.2 

A052C ? <54G0D.2 A50. =0J?9 38 =;2>2581. D0:74;8 4?58B:2:.H.  
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Summary. The results of monitoring of fruit orchards with drop irrigation testify about adverse changes of 

physical and chemical properties of the chernozem ordinary. Use of the mineralized water for watering leads to local 

accumulation of water-soluble salts in a zone of moistening of the soil and shift of ionic balance. At a long-term 

irrigation the partial washing away of salts in the deep layers of soil outside moistening contour is noted. 

Key words: fruit orchards, ordinary chernozyom, drop irrigation, physical and chemical properties of soil, 

soil absorbing complex 
 

.*!/!01!. K50>0?92 ;8A72:.H 38 ?2<278M.0::9C =2;.0> 7;87H7 3:8J.7256:02 D05.-

J2A7?0 ?0>9 :8 .A=8;2:.2 . 7;8:A=.;8M.F. K07;2G5H218H ?0>8 :20G@0>.18 >5H ;0A78, 0G-

;830?8:.H 7D8:2C . =;072D8:.H B.3:2::9@ =;0M2AA0?.  

/ 4A50?.H@ *2?2;:0<0 +8?D838 ;8A=;2>252:.2 0A8>D0? :8 =;07HB2:.. ?2<278M.0::0-

<0 =2;.0>8 >0?056:0 :2;8?:012;:02, =0N7014 >8B2 ? 07:0A.7256:0 ?58B:92 <0>9 0712-

J8F7AH 38A4@. =;0>05B.7256:0A76F 40 >:2C . G0522. (5H =;0.3?0>A7?8 D0:D4;2:70A=0-

A0G:0C =50>0?0C =;0>4DM.. G23 0;0E2:.H :2563H A03>876 0=7.1856:92 4A50?.H ;2B.18 

?58B:0A7. =0J?9 [1].  20G@0>.10A76 =;.12:2:.H .AD4AA7?2::0<0 0;0E2:.H ? .:72:A.?-

:9@ =50>0?9@ :8A8B>2:.H@ F<8 '0AA.. 0J2?.>:8. K0N7014 G056E02 ;8A=;0A7;8:2:.2 ? 

=;019E52::9@ =50>0?9@ :8A8B>2:.H@ =054J.5. 8?70187.3.;0?8::92 A.A7219 D8=256-

:0<0 0;0E2:.H.  

OA:0?:91 >0A70.:A7?01 D8=256:0<0 A=0A0G8 H?5H27AH ND0:01:02 ;8A@0>0?8:.2 0;0-

A.7256:0C ?0>9. /0310B:0A76 1850<0 ;8A@0>8 ?0>9 3850B2:8 ? A8101 =;.:M.=2 50D856-

:0C =0>8J. =05.?:0C ?0>9 ? ?.>2 D8=256 ;8A7?0;8 :2=0A;2>A7?2::0 ? 30:4 D0;:2?0C A.A-

7219 ;8A72:.C A ;8A@0>01, :2 =;2?9E8FL21 ?=.79?8FL4F A=0A0G:0A76 =0J?9.  

K0A52>4FL22 ;8A=;2>252:.2 ?58<. ? =0J?2 =;0.A@0>.7 =0> >2CA7?.21 D8=.55H;:9@ 

A.5, A03>8?8H 78D :839?8219C D0:74; 4?58B:2:.H .5. 0J8< 4?58B:2:.H [2, 3, 4]. 

,:8J.7256:8H >05H =50L8>2C A0?;212::9@ =50>0?9@ :8A8B>2:.C *2?2;0-+8?D83-

AD0<0 ;2<.0:8 ;8A=050B2:8 :8 J2;:0321:9@ =0J?8@. /9A0D02 A0>2;B8:.2 <414A8 . <5.:, 

A?0CA7?2::02 J2;:032181, 0G4A50?5.?8H G4I2;:0A76 =0 07:0E2:.F D ?03>2CA7?.F DA2:0-

G.07.D0?, 0=;2>25H27 ? 70 B2 ?;21H J;23?9J8C:0 ?9A0D4F J4?A7?.7256:0A76 J2;:03210? D 

.AD4AA7?2::014 4?58B:2:.F [5, 6]. (8B2 =;. 0;0E2:.. ?0>81. @0;0E2<0 D8J2A7?8 :8-

G5F>827AH A58G8H A72=2:6 >2<;8>8M.. J2;:0321:9@ =0J? =0 A7;4D74;:014 A0A78?4 [7].  

'8:22 4A78:0?52:0, J70 =;. D8=256:01 0;0E2:.. @8;8D72; .312:2:.H A?0CA7? J2;:0-

3210? 0G4A50?52:, =;2B>2 ?A2<0, 50D856:0A76F ;8A=;2>252:.H =05.?:0C ?0>9 ? =0J?2. 

P0;1.;4F7AH 0J8<. =0?9E2::0C D0:M2:7;8M.. =.787256:9@ ?2L2A7?, 4?25.J.?827AH A0-

>2;B8:.2 A052C ? =0J?2, .312:H27AH ;28DM.H =0J?2::0C A;2>9 . :8;4E827AH .0::02 ;8?-

:0?2A.2 ? =0J?2::0-=0<50L8FL21 D01=52DA2 (KK+) [8, 9]. 
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A4L2A7?2::0 ?5.HF7 :8 =;0A7;8:A7?2::4F >.II2;2:M.8M.F =0J?9. / =;.A7?056:9@ 

=050A8@ =;. 1.:.1856:0C 0G;8G07D2 =0J?9 07A47A7?427 =2;212E.?8:.2 =0J?2::9@ J8A-

7.M, J70 38 =2;.0> ?2<278M.. A8>8 (10 . G0522 527) A=0A0GA7?427 A03>8:.F 4A50?.C, 4A.-

5.?8FL.@ 50D856:92 .312:2:.H I.3.D0-@.1.J2AD.@ A?0CA7? J2;:0321:9@ =0J? ? 4A50-

?.H@ D8=256:0<0 0;0E2:.H . =;.12:2:.H 4>0G;2:.C. OA78F7AH 1850.34J2::91. =;0-

M2AA9 >5.7256:0<0 ?5.H:.H 18500GQ21:9@ A=0A0G0? 0;0E2:.H ? =50>0?9@ :8A8B>2:.H@ 

:8 .312:2:.H A?0CA7? J2;:0321:9@ =0J?, .@ =50>0;0>.2 . ND050<.J2AD4F 4A70CJ.?0A76 

ND0A.A7219.  

 

234!5%+ 1 6!%-/+ 1,,'!/-*$017. -AA52>0?8:.H =;0?0>.5. ? =50>0:0AHL.@ .:-

72:A.?:9@ :8A8B>2:.H@ HG50:. ? 4A50?.H@ :2>0A7870J:0<0 4?58B:2:.H '0A70?AD0C 0G-

58A7. :8 J2;:03212 0G9D:0?2::01 (OOO !P «+;8A:9C A8>»). *8> HG50:. =0A8>D. 2007 <., 

A@218 ;8312L2:.H >2;2?62? 4@1,51, =0>?0C R9.  8G5F>2:.H 38 .312:2:.H1. I.3.D0-

@.1.J2AD.@ A?0CA7? J2;:03218 0G9D:0?2::0<0 =;0?0>.5. A 2007 <0>8.  

+8=256:02 0;0E2:.2 =50>0?9@ :8A8B>2:.C =;0?0>.50A6 ? 72J2:.2 ?2<278M.. ;8A72-

:.C ? 38A4E5.?92 =2;.0>9 D8B>92 3-5 >:2C A =05.?:0C :0;10C 07 12 >0 33 1
3
/<8. '8A-

A70H:.2 12B>4 D8=256:.M81. :8 =05.?0=;0?0>2 G950 70 A1, ;8A@0> ?0>9 J2;23 D8=256:.-

M9 A0A78?5H5 1,0-1,6 5/J8A, A;2>:HH =05.?:8H :0;18 – 25 1
3
/<8. O;0A.7256:92 :0;19 38 

?2<278M.0::9C =2;.0> ? <0>9 .AA52>0?8:.C (2007-2012 <<.) ?8;6.;0?85. ? =;2>258@ 250-

525 1
3
/<8. (039 4>0G;2:.C, ?:0A.192 A =05.?:0C ?0>0C (I2;7.<8M.H), A0A78?5H5.: ? 2009 

<. – N25 '20 +20,  ? 2010 <. – N40, ? 2011 <. . 2012 <. – N25.  

(5H .34J2:.H .312:2:.C @.1.J2AD.@ A?0CA7? J2;:03218 0G9D:0?2::0<0 07G0; 0G-

;83M0? =0J?9 =;0?0>.5. =0 A50H1 0-10, 10-30, 30-50, 50-70, 70-90 A1 ? 12A78@ =8>2:.H D8-

=256 =05.?:0C ?0>9 . J2;23 D8B>92 10 .5. 20 A1 :8 ;8AA70H:.. >0 1 1 =0 :8=;8?52:.F D 

M2:7;4 12B>4;H>6H .5. D A0A2>:2C D8=256:.M2 07 70JD. =8>2:.H D8=5.. OG;83M9 =0J?9 

07G.;85. A =010L6F 1850<8G8;.7:0<0 =0J?2::0<0 G4;8 *.P.  2<0?250?8 [10].  

/ =0J?2::9@ 0G;83M8@ 0=;2>25H5. ;  ?0>:0C A4A=2:3.., D87.0:0-8:.0::9C A0A78? 

?0>:0C ?97HBD. =0 )O*&81 26423-26428-85; 0G12::9C :87;.C, 0G12::9C D856M.C . 18<-

:.C – =0 S14D4 ? 10>.I.D8M.. &F;.:8 [11]. +8J2A7?0 =05.?:0C ?0>9 0M2:.?85. =0 D8-

J2A7?2::0-D05.J2A7?2::014 A0>2;B8:.F ?0>0;8A7?0;.19@ A052C =0 )O*&81 26423-

26428-85.  

!:85.3 =054J2::9@ NDA=2;.12:7856:9@ >8::9@ 0A4L2A7?5H5. 1270>81. 187218-

7.J2AD0C A787.A7.D. A =;.12:2:.21 >.A=2;A.0::0<0 8:85.38 ? =;0<;8112 Microsoft Office 

Excel 2003 =0 «R270>.D2 =052?0<0 0=978» [12]. 

 

23,89/!01! #!:8';%$%-*. OA:0?:91 .A70J:.D01 =05.?:0C ?0>9 H?5H58A6 ?0>8 

.3 ;2D. (0: A ;  6,9 . A0>2;B8:.21 A052C ? A;2>:21 930 1</5, ? 701 J.A52 G23?;2>:9@ – 

33 %, ?;2>:9@ :2C7;856:9@ – 67 %.  

* 2011 <0>8 0A:0?:8H 18AA8 =05.?:0C ?0>9 .A=05630?858A6 .3 8;723.8:AD.@ AD?8-

B.: <54G.:0C 0D050 50 1 . =2;.0>.J2AD. >0G8?5H58A6 ;2J:8H ?0>8. K05.?:8H ?0>8 .3 

AD?8B.: @8;8D72;.30?858A6 G0522 L250J:0C ;28DM.2C ?0>:0C A;2>9 (;  7,37) . =0?9E2:-

:91 A0>2;B8:.21 A052C (1,59 </5), ? 701 J.A52 G23?;2>:9@ – 26 %, ?;2>:9@ :2C7;856:9@ 

– 74 %.  (78G5. 1). 

K;0>05B.7256:02 D8=256:02 0;0E2:.2 :8A8B>2:.C HG50:. 1.:2;85.30?8::0C ?0>0C 

A=0A0GA7?0?850 :8D0=52:.F ?0>0;8A7?0;.19@ A052C ? 30:2 4?58B:2:.H. OA:0?:8H >05H 

A052C D0:M2:7;.;0?858A6 ? A502 =0J?9 0-60 A1 . ? ;8>.4A2 25 A1 07 70JD. =8>2:.H D8=5.. 
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R8DA.1856:02 A0>2;B8:.2 A052C :8G5F>850A6 ? 2012 <0>4, .@ D05.J2A7?0 ? 12A78@ 50D8-

5.38M.. A0A78?5H50 0,16-0,18 % 07 18AA9 =0J?9 (;.A. 1).  

"A78:0?52:9 075.J.H =0 D8J2A7?2::014 ;8A=;2>252:.F ?2;0H7:9@ ?0>0;8A7?0;.-

19@ A052C ? =;2>258@ D0:74;8 4?58B:2:.H J2;:03218 0G9D:0?2::0<0 =;. 5-527:21 D8-

=256:01 0;0E2:.. (78G5. 2).  

 

 

&8G5.M8 1 – T.1.J2AD.C A0A78? =05.?:0C ?0>9, .A=05634210C  

>5H 0;0E2:.H A8>0? OOO «!<;0I.;18 «+;8A:9C *8>» '0A70?AD0C 0G58A7. 
 

 *O3
– Cl– SO4

2– *82+ Rg2+ N8+ -A70J:.D, A;0D  

07G0;8 =;0G9 
;  

1<-ND?./5 

*4118 

A052C, </5

/0>8 .3 ;2D. (0: 

(21.06.2010 <.) 
6,90 3,80 4,06 5,86 3,95 3,25 6,52 0,93 

/0>8 .3 AD?8B.: 

(28.05.2012 <.) 
7,37 3,20 4,70 15,81 5,55 5,55 12,61 1,59 

 

 

&8G5.M8 2 – -0::9C A0A78? ?0>:0C ?97HBD. J2;:03218 0G9D:0?2::0<0  

=0A52 5-527:2<0 D8=256:0<0 0;0E2:.H (07G0; 15.08.2012 <.) 

 

R8AA0?8H >05H .0:0? ? ?0>:0C ?97HBD2,  

1<-ND?./100 < R2A70  

07G0;8 

*50C  

=0J?9,  

A1  *O3
– Cl– SO4

2– *82+ Rg2+ N8+ 

*4118 

A052C, %

0-10 0,535 0,160 1,047 0,374 0,107 1,261 0,126 

10-30 0,522 0,270 1,770 0,704 0,142 1,716 0,182 

30-50 0,428 0,268 1,660 0,674 0,160 1,522 0,167 

50-70 0,691 0,075 0,421 0,403 0,108 0,676 0,090 

K0>  

D8=256:.M2C 

70-90 0,636 0,026 0,348 0,350 0,095 0,565 0,078 

0-10 0,321 0,214 0,56 0,674 0,160 0,261 0,076 

10-30 0,451 0,094 0,624 0,58 0,133 0,456 0,085 

30-50 0,535 0,027 0,527 0,460 0,107 0,522 0,081 

50-70 0,486 0,027 0,276 0,410 0,095 0,284 0,060 

 8  

;8AA70H:..  

20 A1  

07 D8=256-

:.M9 
70-90 0,592 0,075 0,506 0,535 0,107 0,531 0,086 

0-10 0,428 0,027 0,167 0,428 0,107 0,087 0,048 

10-30 0,484 0,027 0,124 0,414 0,107 0,114 0,049 

30-50 0,514 0,027 0,124 0,428 0,107 0,130 0,051 

50-70 0,528 0,027 0,148 0,482 0,095 0,126 0,054 

 8  

;8AA70H:..  

40 A1  

07 D8=256-

:.M9 
70-90 0,528 0,027 0,138 0,464 0,095 0,134 0,055 
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'.A. 1. '8A=;2>252:.2 ?0>0;8A7?0;.19@ A052C =;. D8=256:01  

0;0E2:.. HG50:. ? J2;:03212 0G9D:0?2::01, % 07 18AA9 =0J?9 
(:) 7)'/2)"*!4/ – :'/ &#!4,"// )* *)- / :!#,"/;  !:4/ + $*)')"& 9,.#&';#5;, 

:) +,'*/ !4/ – + 74&</"& :)-+6) 

*0>2;B8:.2 A052C: 

                   – 0,04-0,06 %,   – 0,06-0,08 %,   – 0,08-0,10 %,   – 0,10-0,12 %,  

                   – 0,12-0,14 %,   – 0,14-0,16 %,   – 0,16-0,18 % 

  

O7G0;  

=0J?2::9@  

0G;83M0? 

04.08.2010 <. 

O7G0;  

=0J?2::9@  

0G;83M0? 

06.07.2011 <. 

O7G0;  

=0J?2::9@  

0G;83M0? 

15.08.2012 <. 
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/ 12A78@ :8.G056E2C D0:M2:7;8M.. A052C (=0> D8=256:.M2C, A50C 10-50 A1) 0712J2-

:0 =;20G58>8:.2 ?;2>:9@ :2C7;856:9@ A052C – 0D050 70 %. / G0522 <54G0D.@ A50H@ =0J?9 

(=0> D8=256:.M2C, A50C 50-90 A1) 0712J2:0 4?25.J2:.2 ?;2>:9@ L250J:9@ A052C 

(Mg( *O3)2  .  Na *O3) >0 25-30 % . A:.B2:.2 >05. ?;2>:9@ :2C7;856:9@ >0 35-38 %. 

*52>427 07127.76, J70 ? =05.?:0C ?0>2 A0>2;B8:.2 ?;2>:9@ L250J:9@ A052C :2 4A78:0?-

52:0. "?25.J2:.2 .@ D05.J2A7?8 ? =0J?2 ? :.B:.@ A50H@ D0:74;8 4?58B:2:.H A?H38:0 A 

=0A72=2::91 :8D0=52:.21 .0:8  *O3
–
. 

+8D 0712J827 *.P.  2<0?250?, .0:  *O3
–
 A:8J858 A?H39?827AH A D856M.21 . =;. =0>-

A9@8:.. =0J?9 . =072;2 CO2 =0J?2::91 ?03>4@01 . ;8A7?0;01 =2;2@0>.7 ? .0: *O3
2–

      

A ?9=8>2:.21 0A8>D8 CaCO3. - 7056D0 D0<>8 .0:0?  *O3
–
 G056E2, J21 *8

2+
, ? =0J?2 =0A52 

.3;8A@0>0?8:.H ?58<. 10<47 =0H?5H76AH ?;2>:92 L250J:92 A05. [1]. !:850<.J:8H 38D0-

:012;:0A76 0712J827AH =;. =2;.0>.J2AD01 =0>A9@8:.. :.B:.@ A502? D0:74;8 4?58B:2-

:.H =0J?9 J2;:03218 0G9D:0?2::0<0 =;. D8=256:01 0;0E2:...  

 8 ;8AA70H:.. 20 A1 07 70JD. =8>2:.H D8=5. A0>2;B8:.2 ?;2>:9@ :2C7;856:9@ 

A052C A0A78?5H50 35-48 % 07 0GL2<0 D05.J2A7?8, >05H ?;2>:9@ L250J:9@ :2 =;2?9E8-

58 10 %.  

,8 =;2>2581. D0:74;8 4?58B:2:.H :8 ;8AA70H:.. 40 A1 07 70JD. =8>2:.H D8=5. 0G-

L22 A0>2;B8:.2 A052C ? =0J?2 A007?27A7?0?850 D05.J2A7?4 :8 4J8A7D2 G23 0;0E2:.H . A0-

A78?5H50 0D050 0,05 %. *0>2;B8:.2 ?;2>:9@ :2C7;856:9@ A052C G950 0D050 20 %, ?;2>-

:9@ L250J:9@ :2 =;2?9E850 10 % 07 0GL2<0 D05.J2A7?8.  

 2;8?:012;:02 ;8A=;2>252:.2 A052C ? =;2>258@ D0:74;8 4?58B:2:.H =;. D8=256:01 

0;0E2:.. A8>8 A=0A0GA7?0?850 :2G056E014 .312:2:.F ;28DM.. =0J?2::0C A;2>9. / 12A-

78@ 50D85.38M.. =05.?:0C ?0>9 ? ?2;@:21 A502 =0J?9 0712J2:0 :2G056E02 A:.B2:.2 ;  

=0J?9 >0 8,0, 8 A <54G.:9 60 A1 :8G5F>850A6 =0>L258J.?8:.2 =0J?9, ;28DM.H =0J?2::0C 

A;2>9 4?25.J.58A6 >0 8,7. K0>L258J.?8:.2 =0J?9 0GQHA:H27AH 50D856:91 :8D0=52:.21 
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