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>>> «?!"!8&+%6-@8+&» (A.7+B * %2 +!2&", <+!*"&#!+* %2  +!2)  
 

 !"!#$%. 23.456578 697785 :0 4;.<7.= :3.:0>960?70@ 0A39A0BC. >9D57E54 4.70F3969 4 GC0;C5 
A.0:35:939B01 79 0>7045 F3.A04 93AH>CH;<370@ 1.C03.I8. JB15?579 0:B.1.I9E.< K753F.. 30>B048L :30-

E5>>04, .7B57>.470>B. 3.I0F575I9, ?B0 :0;0D.B5;M70 >C9I9;0>M 79 >B97693B70>B. >9D57E54. 20C9I970, ?B0 

0A39A0BC9 >9D57E54 4.70F3969 F3.A91. 93AH>CH;<370@ 1.C03.I8 >:0>0A>B4H5B 40>>B9704;57.= :0?45770F0 

:;060306.<. 
&'()!*+! ,'-*$: 4.70F396785 >9D57E8, 93AH>CH;<379< 1.C03.I9, :306HCB.470>BM, 3.I0F575I, >B97-

693B70>BM, :0?45778@ 1.C30A.0E570I, 1.7539;.I9E.< 3.I0>N538 
 

Summary. The data on the influence of grapes plants processing by biological preparation on the basis of ar-

buscular mycorrhizal fungi are presented. The optimization of growth energy, root genesis and seedling standard are 

noted. It is shown that processing of grapes seedling of arbuscular mycorrhizal fungi  promotes the restoration of 

soil fertility. 

Key words: grape planting, arbuscular mycorrhizal, productivity, rootgenesis, standard norm, soil microbio-

cenosis, mineralization of risosphere 

 

.*!/!01!. / 79>B0<O55 4351< G.30C05 39>:30>B39757.5 :3.0A35B9=B 15B068 0:B.-

1.I9E.. A.0;0F.?5>C0@ :306HCB.470>B. 39>B57.@ > :010OM= 35FH;<B0304 30>B9, H60A35-
7.@, 9CB.49B0304 A0;5I75H>B0@?.40>B. . 63. L.1.?5>C0@ . A.0;0F.?5>C0@ :3.3068. 235-
.1HO5>B401 A.0:35:939B04 79 0>7045 KNN5CB.478L GB91104 A9CB53.@ . F3.A04 <4;<5B>< 
>:0>0A70>BM :0>;567.L H>.;.49BM :.B97.5 39>B57.@ I9 >?5B 10A.;.I9E.. 19C30- . 1.C30-

K;5157B04 :0?48. J67.1 .I 79.A0;55 G.30C0 39>:30>B3975778L 39>B.B5;M70-1.C30A78L 

>.1A.0I04 <4;<5B>< 93AH>CH;<379< 1.C03.I9 (!P) [1]. / 0A39I0497.. !P H?9>B4H=B F3.-

A8 B.:9 Glomeromycota . 0C0;0 85% 4>5L 79I5178L 39>B57.@ [2]. )3.A8 !P L939CB53.-

IH=B>< 0B>HB>B4.51 >:5E.N.?70>B. 40 4I9.1065@>B4.. > 39>B57.51-L0I<.701, <4;<=B>< 
0A;.F9B781. >.1A.07B91., B0 5>BM 75 >:0>0A78 C >910>B0<B5;M701H 30>BH . 39I4.B.= A5I 
39>B57.<-L0I<.79.  

!P >:0>0A>B4H5B 1.7539;M701H :.B97.= 39>B57.@. J>0A05 I79?57.5 !P .155B 4 
969:B9E.. 39>B57.@ C H>;04.<1 7.IC0F0 H3047< 60>BH:70F0 6;< :.B97.< 39>B57.@ N0>N0-

39 ('6) 4 :0?45 [3]. / >.;H 7.IC0@ :064.D70>B. N0>N0378L >056.757.@ 4 :0?45 4;.<7.5 
!P 79 N0>N03705 :.B97.5 39>B57.@ 9CBH9;M70 C9C 79 A5678L, B9C . 79 >356750CH;MBH357-

78L :0?49L. !CB.470>BM !P 48<4;<5B>< B9CD5 79 L030G0 0CH;MBH35778L :0?49L H 48>0-

C0>.1A.0B30N78L 39>B57.@. /8>0C9< I79?.10>BM !P 6;< 39>B57.@ 0:3565;.;9 .7B535> 
.>>;56049B5;5@ C .IH?57.= 15L97.I104, H:394;<=O.L >B9704;57.51 . 39I4.B.51 KNN5C-
B.470F0 !P->.1A.0I9. / 79>B0<O55 4351< 9CB.470 :30406<B>< KC>:53.157B8, 79:394;57-

785 79 39I39A0BCH >:0>0A04 H>.;57.< 39I4.B.< !P > E5;M= :0;H?57.< KNN5CB.478L A.0-

:35:939B04 79 0>7045 F3.A04 !P. 
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)3.A8 !P 0C9I849=B 0AO5>B.1H;.3H=O55 4;.<7.5 79 39>B57.<, 4 35IH;MB9B5 C0B0-

30F0 I79?.B5;M70 40I39>B95B H30D9@70>BM >5;M>C0L0I<@>B45778L CH;MBH3 [4, 5, 6]. '9>B5-
7.5 >79AD95B 1.C0>.1A.07B9 F;=C0I0@, . A5I KB0F0 15L97.I19 F3.A8 !P 75 .15;. A8 

40I10D70>B. 48D.BM, :0>C0;MCH <4;<=B>< 0A;.F9B781. >.1A.07B91. 39>B57.@ (Bago et 

al. 1999, 2000). / >40= 0?5356M F3.A8 !P 0C9I849=B 0I60394;.49=O.@ KNN5CB, I9O.O9< 
39>B57.5 0B C037548L :9B0F5704 :HB51 >.7B5I9 97B.A.0B.C04 .;. C07CH357E.. I9 >HA-

>B39B, ;.A0 I9 >?5B .76HCE.. .11H778L 359CE.@ H 39>B57.<-L0I<.79 [7, 8, 9].  

!P 10D5B .I157<BM F031079;M78@ >B9BH> 39>B57.@, 4;.<< 79 >0653D97.5 9HC>.704, 
F.AA535;;.704, 9A>E.I040@ C.>;0B8 . E.B0C.7.704 (Allen O.N., Allen E.K., 1980; 

Danneberg et al., 1992; Allen M.F. et al., 1982). / :30E5>>5 4I9.1065@>B4.< N.B0A.07B9 > 
F3.A91. !P . :9B0F57781. 1.C3003F97.I191. 40I10D57 E5;8@ C9>C96 F031079;M78L 

:535>B305C H 39>B57.<-L0I<.79, C0B038@ 4;5?5B 969:B9E.= 39>B57.< C >B35>>-N9CB0391 

A.0B.?5>C0@ . 9A.0B.?5>C0@ :3.3068. QB0 >4.65B5;M>B4H5B 0 :53>:5CB.470>B. :3.1575-
7.< F3.A04 !P 6;< 39I39A0BC. A.0:35:939B04 6;< 39>B57.@ I9O.B70F0 . >B.1H;.3H=O5-
F0 65@>B4.<. 

R5;M= 79>B0<O5F0 .>>;560497.< A8;0 .IH?.BM 40I10D70>BM .>:0;MI0497.< F3.A04 
!P 4 B5L70;0F.<L :30.I406>B49 >9D57E54 4.70F3969 4 GC0;C5 6;< :048G57.< >B97693B-
70>B. 4 H>;04.<L KC0;0F.I.3049770F0 I51;565;.<. 

 

234!5%+ 1 6!%-/+ 1,,'!/-*$017. JAS5CB91. 4 .>>;560497.<L A8;. :0?49 (=D78@ 

C93A079B78@ ?5370I51) . >9D57E8 4.70F3969 >03B9 *9:5394., :3.4.B85 79 :0640@ +0A53 

5TT. *9:5394. – :53>:5CB.478@ B5L7.?5>C.@ >03B, :3.796;5D.B C ?5370103>C0@ KC0;0F0-

F50F39N.?5>C0@ F3H::5 5430:5@>C0F0 4.70F3969 (Vitis vinifera convar pontica Negr. subcon-

var. georgica-caspica Gram.) :0 &30G.7H [10].  

->>;560497.< :30406.;.>M 15B0601 :0;540F0 0:8B9, C0B038@ A8; I9;0D57 4 2012 

F06H 79 B533.B03.. GC0;C. JJJ 9F30N.318 «U979F03.<-!F30» &513=C>C0F0 39@079 
+39>70693>C0F0 C39< 4 4-L :04B0370>B<L, :0 50 H?5B78L 39>B57.@ 4 C9D60@ :04B0370>B.. 

20>96C9 >9D57E54 :30.I406.;9>M :0 :3.7<B0@ 4 L0I<@>B45 B5L70;0F.. > :0;.401 :06 AH3. 

P.C3003F97.I18 470>.;.>M > :010OM= :0;.49 406781. 39>B40391. 1.C30A78L A.0:35-
:939B04 :3. :0>96C5 >9D57E54. *9D57E8 4 GC0;C5 4839O.49;.>M > :3.15757.51 1H;M?.-

3H=O5@ :;57C. :3. .>:0;MI0497.. C9:5;M70F0 030G57.<.  
 

:4.7! &C=,!. 
+07B30;M – A5I .>CH>>B45770F0 :3.15757.< 1.C3003F97.I104 (>:07B9779< .70CH;<-

E.< C0375@ :0?45770@ 1.C30N;030@). 

!3AH>CH;<379< 1.C03.I9 (!P) – :0;.4 >9D57E54 39>B40301 1.C30A70F0 :35:939B9 
(79 0>7045 1.C30>C0:.?5>C.L F3.A04 93AH>CH;<370@ 1.C03.I8 Glomus spp. 4 4.65 :0?-

45770-C037540F0 >HA>B39B9 39>B57.@, 4839O5778L 4 >B53.;M70@ :0?45 > 7.IC.1 >0653D9-
7.51 N0>N039). 

(;< 0:3565;57.< :0C9I9B5;5@ A.0;0F.?5>C0@ :306HCB.470>B. . >B97693B70>B. 4.70-

F39678L >9D57E54 .>:0;MI049;. 0AO5:3.7<B85 0B39>;5485 15B06.C. . )J*& 'U [11, 12, 

13]. #.>;5770>BM 1.C3003F97.I104 0>70478L KC0;0F0-B30N.?5>C.L F3H:: 0E57.49;. 15-
B0601 :0>549 :0?45770@ >H>:57I.. 79 >00B45B>B4H=O.5 :.B9B5;M785 >3568 [14, 15]. 20-

C9I9B5;. .7B57>.470>B. 1.7539;.I9E.0778L :30E5>>04 0:3565;<;. :0 %7C.70@ . +030A-

>C01H [16]. *B9B.>B.?5>CH= 0A39A0BCH 69778L :30406.;. > :010OM= >043515778L :30-

F3911 Microsoft Excel. 

/839D951 .>C3577== A;9F069370>BM T07693= !;5C>9763H /9>.;M54.?H I9 :3045-
65778@ >B3HCBH378@ 979;.I :0?45778L 0A39IE04 0:8B70F0 H?9>BC9. 

 

23,89/!01! #!:8';%$%-*. ">;04.< 45F5B9E.. 2012 F069 0B;.?9;.>M 0B >35675170-

F0;5B7.L. C 79?9;9 19< H>B9704.;9>M 750A8?70 D93C9< :0F069, 0BC;0757.5 >35675>HB0?-
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78L B51:539BH3 0B >35675170F0;5B7.L 60>B.F9;0 4 195 4,0°*, 4 .=75 4,1°* (:0 697781 

15B50>B97E.. F. &513=C9). P9C>.19;M79< B51:539BH39 40I6HL9 79 0:8B701 H?9>BC5 4 .=-

75 . 94FH>B5 60>B.F9;9 42°*, 4 .=;5 44°* 79 N075 :07.D5770@ 4;9D70>B. 40I6HL9. / B9-
C.L 9A.0B.?5>C.L H>;04.<L 79A;=69;0>M B0310D57.5 79?9;M70F0 30>B9 . 69;M75@G5F0 

39I4.B.< >9D57E54 4 GC0;C5 (>1. C07B30;M, 3.>.).  
'9>:H>C97.5 . 79?9;M78@ 30>B :0A5F04 G;. 156;57755 :0 >394757.= > :35686HO.-

1. F0691.. 23.:0>960?79< 0A39A0BC9 39>B57.@ F3.A91. !P :0;0D.B5;M70 :04;.<;9 79 
969:B9E.= 39>B57.@ C >B35>>0481 H>;04.<1 >3568, ?B0 4839I.;0>M 4 :048G5770@ :0 

>394757.= > C07B30;51 6.791.C5 39>:H>C97.< . 6.791.C5 79?9;M70F0 7939>B97.< ;.>B0-

40@ 19>>8.  

 9 :30B<D57.. 4>5L H?5B04 (4 :53.06 > 8-0F0 :0 16-@ 657M :0>;5 :0>96C.) 4 0:8B5 
H45;.?57.5 :;0O96. ;.>B040@ :0453L70>B. 4 493.97B5 0A39A0BC. !P 0:535D9;0 C07-

B30;M :3.15370 4 2 39I9. / 69;M75@G.L 79A;=657.<L I9 39I4.B.51 >9D57E54 4 GC0;C5 
A8;0 0B15?570 0:B.1.I.3H=O55 4;.<7.5 0A39A0BC. A.0:35:939B01 79 0>7045 F3.A04 !P 

79 A.0;0F.?5>CH= :306HCB.470>BM 796I5170@ ?9>B. 4.70F39678L 39>B57.@ (B9A;. 1). 
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A) 6.791.C9 7939>B97.< :;0O96. ;.>BM54 

 

'.>. /;.<7.5 .70CH;<E.. C0375@ 4.70F39678L >9D57E54 F3.A91. 93AH>CH;<370@  

1.C03.I8 79 79?9;M7H= K753F.= 30>B9, >03B *9:5394., GC0;C9,  
JJJ «U979F03.<-!F30», 2012 F. 

 

2304565778@ 979;.I >B3HCBH378L K;5157B04 30>B9 :306HCB.470>B. I9N.C>.3049; 

60>B0453705 H45;.?57.5 :;0O96. ;.>B040@ :0453L70>B.; I79?57.< >35675F0 C0;.?5>B49 
:0A5F04 . 6.915B39 :0A5F04 79L06.;.>M 4 :3565;9L 0G.AC. 0:8B9. 2048G57.5 .7B57>.4-
70>B. 3.I0F575I9 :3. 0A39A0BC5 4.70F39678L 39>B57.@ A.0:35:939B01 (>B9B.>B.?5>C. 

I79?.105 H45;.?57.5 0AO5F0 C0;.?5>B49 C0375@, C0375@ A0;55 2 11 . >H119370@ B0;O.-



 !"# $% &'"($ ) " *+, --*./. &01. 3. 2013 

 

119

78 C0375@) B9CD5 F0403.B 0A KNN5CB.4701 0:B.1.I.3H=O51 40I65@>B4..  F3.A04 !P 

(B9A;. 2).  
 

&9A;.E9 1 – /;.<7.5 .70CH;<E.. C0375@ 4.70F39678L >9D57E54 F3.A91. 93AH>CH;<370@ 

1.C03.I8 79 A.0;0F.?5>CH= :306HCB.470>BM 39>B57.@, >03B *9:5394. L +0A535//,  

GC0;C9, JJJ«U979F03.<-!F30», 2012 F. (H?5B ?535I 9 7565;M :0>;5 :0>96C.) 

 

20C9I9B5;. A.0;0F.?5>C0@ :306HCB.470>B. 

/93.97B 
P.C3003F97.I18-

:306HE57B8 >3567<< :;0O96M 
;.>B9, 11² 

>356755  
C0;.?5>B40  

:0A5F04, GB. 

>3567.@  

6.915B3  

:0A5F04, 11 

+07B30;M 4069 64,2 2,31 0,36 

J:8B  Glomus spp. 81,73V 3,0 0,41 

 *' 05  9,4712 0,9734 0,0812 
 

23.15?97.5:  VI65>M . 69;55 >B9B.>B.?5>C. 60>B045370. 

 

&9A;.E9 2 – /;.<7.5 .70CH;<E.. C0375@ 4.70F39678L >9D57E54 F3.A91. 93AH>CH;<370@ 

1.C03.I8 79 3.I0F575I 39>B57.@, >03B *9:5394. L +0A535//, GC0;C9, 
JJJ «U979F03.<-!F30», 2012 F. (H?5B 4 :53.06 48C0:C. GC0;C., 1-9< 65C969 70<A3<)  

20C9I9B5;. 3.I0F5770@ 9CB.470>B. 4 >356751  

79 1 >9D575E 

/93.97B 
P.C3003F97.I18-

:306HE57B8 
JAO55  

C0;.?5>B40  

C0375@, GB. 

+0;-40 0>70478L 

C0375@ (>211), 

GB. 

*H119379<  
B0;O.79  
C0375@, 11 

+07B30;M 4069 18,2 5,2 29,1 

J:8B  Glomus spp. 29,3V 13,8V 51,8V 

 *' 05  6,1109 5,9530 15,6433 

 

-7B5F39;M781 :0C9I9B5;51 KNN5CB.470>B. 9F30:35:939B04 <4;<5B>< 0BI84?.40>BM 
>9D57E54 79 .L :3.15757.5, C0B039< 4839D95B>< 4 H45;.?57.. >B97693B70>B. >9D57E54. 
JA39A0BC9 F3.A91. !P :048>.;9 48L06 >B97693B78L >9D57E54 79 15,4% :0 >394757.= > 
C07B30;M781 493.97B01 >:07B9770@ .70CH;<E.. (B9A;. 3). 

 

&9A;.E9 3 – /;.<7.5 .70CH;<E.. C0375@ 4.70F39678L >9D57E54 F3.A91. 93AH>CH;<370@ 

1.C03.I8 79 >B97693B70>BM 39>B57.@, >03B *9:5394. L +0A535//, GC0;C9, 
JJJ «U979F03.<-!F30», 2012 F. 

/93.97B P.C3003F97.I18-:306HE57B8 /8L06 >B97693B78L >9D57E54, % 

+07B30;M 4069 63,9 

J:8B  Glomus spp. 79,3V 

 *' 05  6,1948 

 

25356 I9C;96C0@ 0:8B9 A8;. :30456578 >B3HCBH378@ . 1.C30A.0;0F.?5>C.@ 979;.-

I8 .>L0670F0 0A39IE9 :0?48 0:8B70F0 H?9>BC9. 20?49 GC0;C. .155B B<D5;0>HF;.7.>B8@ 

>0>B94. *0653D97.5 N.I.?5>C0@ F;.78 4 :9L0B701 >;05 >0>B94;<5B 59,3 % . :0 :30N.;= 

.I157<5B>< 75I79?.B5;M70. / :9L0B701 >;05 :350A;969=B :8;M (54,7 %) . .; (36,9 %). 20 

>00B70G57.= >H11 N39CE.@ 0B70>.B>< C .;049B0-:8;549B0@ B<D5;0>HF;.7.>B0@ 39I70-

4.670>B.. ">B9704;5778@ N9CB03 6.>:53>70>B. (20,1%) >4.65B5;M>B4H5B 0A 0B3.E9B5;M-
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78L .I15757.<L, :30.>L06<O.L 4 1.C30>B3HCBH35 :9L0B70F0 F03.I07B9, – 4060H>B0@?.-

40>BM :0?45778L 9F35F9B04 >7.D95B>< :30:03E.079;M70 >B5:57. :06453D5770>B. 40670@ 

K30I.. . 97B30:0F57701H 40I65@>B4.=. / E5;01 :0?49 H?9>BC9, >0F;9>70 ;.1.B.3H=O.1 

N9CB0391, :3.F0679 6;< 4839O.497.< CH;MBH38 4.70F3969. 
/ 35IH;MB9B5 1.C30A.0;0F.?5>C0F0 979;.I9 A8;0 48<4;570, ?B0 4 69770@ :0?45 :3. 

79;.?.. 6040;M70 I79?.B5;M70F0 C0;.?5>B49 1.C3003F97.I104 39I;.?78L KC0;0F0-

B30N.?5>C.L F3H:: .6HB .7B57>.4785 1.7539;.I9E.07785 :30E5>>8 (B9A;. 4).  

/ L065 .>>;560497.@ 79 KB0 HC9I9;0 B0, ?B0 79 A5678L :.B9B5;M78L >3569L ?.>;57-

70>BM 1.C3003F97.I104 A8;9 48G5, ?51 79 A0F9B8L 03F97.?5>C.L. 206B453D657.51 KB0F0 

N9CB9 :0>;HD.;0 B9CD5 . B0, ?B0 79 C39L19;0-911.9?70@ >3565 A8;9 I9N.C>.304979 
AW;MG9< ?.>;5770>BM C0;07.@ 1.C3003F97.I104, ?51 79 P2!.  

JA39A0BC9 1.C03.I0>0653D9O.1 A.0:35:939B01 39>B57.@ 4.70F3969 :04;.<;9 79 
H45;.?57.5 91107.N.C9B0304 4 3.I0>N535, :0 >394757.= > C07B30;51 (493.97B >:07B97-

70F0 I9>5;57.<) – C0;.?5>B40 KB.L 4.604 :3. .70CH;<E.. !P H45;.?.;0>M 4 1,6 39I. 
)3H::H 91107.N.C9B0304 :3. 979;.I5 4I9.100B70G57.@ 15D6H 39>B57.<1. . 3.I0>N53-

781. 1.C3003F97.I191. 75C0B0385 .>>;56049B5;. 39>>19B3.49=B C9C .76.C9B037H=, B9C 
C9C >HA>B39B01 6;< 30>B9 KB.L 1.C3003F97.I104 <4;<=B>< A5;C0485 45O5>B49 C037548L 

4865;57.@ . 0B153G.5 N39F157B8 C0375@ . C037548L 40;0>C04 [17].  
 

&9A;.E9 4 – /;.<7.5 .70CH;<E.. C0375@ 4.70F39678L >9D57E54 F3.A91. 93AH>CH;<370@ 

1.C03.I8 79 KC0;0F0-B30N.?5>CH= >B3HCBH3H 1.C30A0A.0B8 . .7B57>.470>BM  
1.7539;.I9E.0778L :30E5>>04 4 3.I0>N535, >03B *9:5394. L +0A535//, GC0;C9, 

JJJ «U979F03.<-!F30», 2012 F. 
 

/93.97B 0:8B9,  
70<A3M P.C3003F97.I18 4 :535>?5B5  

79 1F >HL0@ :0?48 

->L0678@ 

0A39I5E 

(60 79?9;9  
0A39A0BC.) 

Glomus 

spp. 

C07B30;M 
(4069) 

 *'05 

!1107.N.E.3H=O.5, 1;7. 2,3 3,5 2,2 0,11 

-110A.;.I9B038 1.7539;M70F0 

9I0B9, 1;7. 
3,4 6,6 2,4 0,96 

J;.F07.B30N.;8, 1;7. 4,5 6,9 2,2 0,92 

J;.F0B30N8, 1;7. 4,9 5,2 2,8 0,83 

2560B30N8, 1;7. 5,5 15,6 4,5 1,01 

!CB.701.E5B8, 1;7. 0,4 0,3 0,5 0,12 

P.C30>C0:.?5>C.5 F3.A8, B8>. 74,3 151,2 87,3 10,4 

;& !5!,.'% %",."*%-"&*,% 7%".+!'%5!D%&""=4 C+&D.**&- 

+0KNN.E.57B 1.7539;.I9E.. 1,5 1,2 1,1 - 

+0KNN.E.57B 0;.F0B30N70>B. 2,1 0,9 1,3 - 

-765C> :560B30N70>B. 2,4 2,8 2,1 - 

 

/0I39>B97.5 91107.N.C9B0304 >4.65B5;M>B4H5B 0A H45;.?57.. C0;.?5>B49 C037548L 

4865;57.@, :0>C0;MCH 7.C9C9< 63HF9< .>>;56049779< F3H::9 1.C3003F97.I104 B9C B5>70 75 
>4<I979 > .L C0;.?5>B401. -70CH;<E.< !P H45;.?.;9 B9CD5 >0653D97.5 63HF0@ F3H::8 1.C-
3003F97.I104 – .110A.;.I9B0304 1.7539;M70F0 9I0B9 A0;55 ?51 4 2,5 39I9. !79;0F.?785 B57-

657E.. 79A;=69;.>M 6;< 0;.F07.B30N.;04 (4 3,1 39I9), :560B30N04 (4 3,5 39I9) . 1.C301.E5-
B04 (4 1,7 39I9).  

!79;.I :0>;56049B5;M70>B. . .7B57>.470>B. :0<4;57.< C0;07.@ 1.C3003F97.I104 :0-

C9I9;, ?B0 1.C3003F97.I18 3.I0>N538 4.70F39678L >9D57E54, .70CH;.3049778L !P, L939C-
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B53.IH=B>< A0;MG5@ N.I.0;0F0-A.0L.1.?5>C0@ 9CB.470>BM=, :0 >394757.=, > 493.97B01 

>:07B9770@ .70CH;<E.., 0>0A5770 91107.N.C9B038, 0;.F07.B30N.;8, 1.C301.E5B8. '9>L0-

60497.5 03F97.?5>C0F0 45O5>B49 A5I 475>57.< 4 3.I0>N53H 1.C03.I00A39I049B5;5@ I9156;<5B-
><, 0A KB01 F0403.B >7.D57.5 .765C>9 :560B30N70>B., C0B038@ H157MG.;>< 4 C07B30;5 79 
0,7%. &9C.1 0A39I01, 0A39A0BC9 >9D57E54 A.0:35:939B91. 79 0>7045 F3.A04 Glomus spp. >:0-

>0A>B4H5B N031.30497.= >A9;97>.3049770F0 3.I0>N5370F0 1.C30A.0E570I9, ?B0 4 >40= 0?5-
356M :0;0D.B5;M70 4;.<5B 79 40>>B9704;57.5 :0?45770F0 :;060306.<. 

 

.+*-/+. 2356493.B5;M78@ 979;.I 35IH;MB9B04 :304565778L .>>;560497.@ :0 39I39A0B-
C5 A.0B5L70;0F.?5>C0F0 >:0>0A9 0:B.1.I9E.. :30.I406>B49 >9D57E54 4.70F3969 79 0>7045 
:3.:0>960?70F0 :3.15757.< F3.A04 93AH>CH;<370@ 1.C03.I8 :0C9I9; :53>:5CB.470>BM KB0F0 

9F30:3.519. T8;0 0B15?570 :0;0D.B5;M705 4;.<7.5 A.0:35:939B9 !P 79 79?9;M7H= K753F.= 

30>B9 >9D57E54, 79 A.0;0F.?5>CH= :306HCB.470>BM 796I5170@ ?9>B. . 3.I0F575I, 79 :048G5-
7.5 969:B.470F0 :0B57E.9;9 39>B57.@ 4 E5;01, ?B0, 4 C075?701 .B0F5, >C9I9;0>M 79 H45;.?5-
7.. 48L069 >B97693B78L >9D57E54 .I GC0;C.. /75>57.5 F3.A04 !P B0310I.B :30E5>>8 1.75-
39;.I9E.. . >7.D95B .7B57>.470>BM 65FH1.N.E.30497.< :0?48.  
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