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1 - .  
 

 
 

1.1.  
 
       ( , ) ,  

.  
      . ,  

, ,  
)  . , -

 (26- ).  -  
. , ,  

, ,  
. ,  

. ,  
, , ,  (27- ). 

.  
,  

, , .  
 –  
, ,  

 0,1-0,4 , .  
.  

, ; 
, . 

      .  
 ( , ,  

)  ( , , 
,  

) .  
 70  

[13];  ( )  
 [7, 9, 9 , 49, 50, 63]. 

      .  
, , , ;  

[9 , 13, 91]. 
 
      .  Venturia inaequalis  ( )  

;  Spilocaea pomi,  Fusicladium dendriticum.  
.  

, ,  90-150 , ,  
, ,  40 .  

 50-200 .  
, ,  2 , ,  

40-75  6-12 .  8 .  
, 11-20 4-8 , 2 , ,  

 ( ), . 
      . 

, ,  15-90 ,  5-6 , 



 9
 10 . , , ,  

, , 1  2 , 12-30 6-12  (  20,5 8,5 ),  
 (1- ) [9 , 13, 79, 80]. 

 
 
 
 
 
 
 
 
 

      1 - .  
 

(Venturia inaequalis = Spilocea pomi) 
 

[80]. 
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      2 - .  (Venturia inaequalis)  
 [9a]. 

 
      .  

 2- .  
 

.  2  ( ) ,  -  
 ( )  

;  
.  4  
.  0  

.  
, 8-10 ,  50-200 

.  8 . 
 16-18 .  

 
.  

. 
      ,  5-9 

.  
, ) ,  1-27  95%  

, .    
 

. 1-2  
 48 ;   

(16-24 )  9 . 26  
.  

      ,  25  
.  

, . 
 60-70% ,  

 8-21  (17-21  8-9 ) .  
       

.  100 000  
. , 

,  
.  

       1  9-10 .  
 [7, 9, 13, 63, 78]. 

      . .  
, , ,  

.  –  
 

,  
); , ,  

; ,  
, ) ; ,  

,  20-30  
,  60-70 , 
 1-1,5  2 .  

      ,  
,  7-10,  

 10-14 .  5-8 



 11

.  
. 

          : 
- , 3-4%  (100  3-4  3-4  

),  30-60  (  1500-2000 ,  
); 

-  90% ., 0,3-0,5% ; 
-  ( ), 5 ; 
-  53% ., 2,0-3,0% , 30-40  

; 
-  10% ., 0,03% , 0,3 .  
             

. 
               

: 
- , 1,0% ,  10-20  (  

 1500-2000 ); 
-  10% ., ; 
-  70% ., 0,1%  (100  100 ), 1,0 ; 
-  10% ., 0,2-0,3 ; 
-  40% ., 0,05-0,075 . 
        : 
-  25% ., 0,04% , 0,4 ; 
-  25% ., 0,01% , 0,1 ; 
- , 0,5-1,0 ; 
-  20% ., 0,1% , 1,0 ; 
-  10% ., 0,2-0,3 ; 
-  40% ., 0,05-0,075 . 
      . .  

, , , , , , , 
.  

, , , , , , 
, . , , 

, , , , , , 
, ,  [13, 63, 93]. 

 
1.2.  

 
       ( , ) , 

,  
.  

      . ,  
, ,  ( )  

 (28, 29  30- ). , 
 ( , ) , 

,  ,  
, .  

,  (  2-5 ), .  
, , ,  5-10 .  

,  
. ,  
, . , 

,  (30- ).  
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      . ,  
.  

      .  (Pyrus communis, P. 
serotina, P. ussuriensis) ,  [42a, 44, 
57, 63, 91]. 
 
      .  Venturia pirina  ( )  

;  Fusicladium pyrorum.  
. , 

,  100-240 , ,  
, . ,  

, 40-70 8-12 .  8 . ,  
12-20 4-8 , 2 , , . 
       , ,  16,5-90 ,  4-9 

,  20-60 4-9 .  ( ) ,  
, 1,  2 , 13-30 5-10 , ,  

 [42a, 44, 79, 80].       
 
      , ,  

. 
 6-8 .  

 1  [9, 42a, 63]. 
      .   

. . 
 (  5 , 

 4 ), . , 
, , , , , ,  
, ,  

. , , 
, , , , ,  

.  [42a, 44, 78, 93]. 
 

1.3.   
 

 
       ,  

,  
.      

      . ,  
, , .  

, .  
, ,  ( ) 

.  
. , , -

,  (  1/3  
) (31- ). :  

. 
      ,  

, .  
,  

 – . 
       5-8  

, , -
,  (32- ). 
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      , ,  
, . 

       (33- ),  
, .  

. 
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      3 - .  (Podosphaera 
leucotricha)  [23]. 
 
      ,  

, , 
, , . 

      . ,  
;  

,  
 ( ) .  

 [2, 7, 9, 23, 56]. 
      . ,  

. 
 
      .  Podosphaera leucotricha ; 

 Oidium farinosum. ,  75-96 ,  
, ,  3-12  

; , 150-850 6-10 , ,  1-2  
.  55-70 44-50 , , 8 .  

22-36 12-15 , .  19-38 9-17 , , , 
,  [2, 23, 79]. 

       2 .  Podosphaera oxycanthae f. 
sp. piri  Phyllactinia suffulta f. sp.  piri  [2, 56, 79]. 
 
      .  3-  

.  
,  

.  
.  

.  -24 ,  95 
;  -12  

.  
, ,  

. ,  
 

.  10-25  (  20-22 )  70%  
 24  50 .  

 (30 ) .  
,  

;  
.  

 ( ) .  
       1-  

, , ,  
. 

      ,  
 [2, 7, 9, 23, 56]. 

      . -
 (  25% ., 0,4 ,  10% ., 0,3 , 

 25% ., 0,1 , , 0,5-1,0 ,  20% ., 1,0 ,  10% ., 
0,2-0,3 ,  70% ., 1,0 , , 15-30 .) 

,  7 ,  
 12-14 .  

      . , , 
, , , , , , 
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, , , , , , ,  
, .  

      , , , 
, , , , ,  

. 
       

;  200 , 
. , -

, , . 
-

 [2, 23, 93]. 
 

1.4.  
 
       ,  

.  
. -

.  
      .  
      .  

;  
. 

 
      .  Podosphaera oxyacanthae f. sp. cydoniae  

;  Oidium cydoniae. ,  60-90 ,  
,  4-14 ; -

, , 110-300 4-8 ,  3-5 . 
 54-80 45-75 , , 8 .  16-30 10-15 , 

, .  22-23 15 , 
, , 2-3  [2, 79, 80]. 

 
1.5.  

 
       ( )  

,  
 [9, 64, 75].  

.  –  
 – 

 
1. ,  (20-30% ) 

 [58, 67]. . .  [66] 
, , ,  
,  

; 
 
 

 (!)  
,  Alternaria alternata, Trichothecium roseum  

Penicillium glaucum .  
      . .  

, .  
, , .  

                                                
1  ( )  

, , .  
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, , , 
. , 

, ,  2-3 
.  

             (34- ). 
,  

. , .  
. 

.  
, , , .  

, , ,  
 [9, 24, 80]. 

      .  
, , .)  

. 
, ,  

 0,2-1,5%  
,  [24].  

      ,  
 [9].  

, ,  
, 2.  

 
.  

,  
. 

      .  
, , , , , ,  

, , ,  ( ), , , , ,  
,  [24, 80]. 

 
      .  Monilinia fructigena  ( )  

,  Sclerotina fructigena;  Monilia fructigena.  
,  ( ) .  

,  3-5 , ,  5-15 1 .  
, , 112-180 9-12 , 8 .  

, , , 9-12,5 5-6,8 
. , 170-180 2,5 .  

       ( ) ,  
, ,  ( ) 

;  2-3 , , ,  
, , .  

, 20-24 12-14 , . . 
 ( ) . 

       Monilinia fructigena ,  
 [24, 129a]. 

 ( ) Monilinia fructicola, Monilinia cinerea  
Monilia cinerea  Monilia cinerea f.sp. mali, Monilinia laxa, Monilinia laxa f.sp. mali  
Monilinia mali (35- ). M. fructicola , , , M. laxa , 

, , , , M. laxa f.sp. 
mali  M. mali .  

.   
 

                                                
2  

 ( )  
. 
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       (4- ). , 
.  

, .  
 ( )  

, , 
.  

.  (24-
28 )  3-5 ,  8-10 .  

, ,  
.  [9, 

24, 79, 80, 93]. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      4 - .  (Monilinia 
fructigena)  [9a]. 
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      . . 
 (  

) .   
      . , , , 

, , ,  
, , , , ,  

, , , , 
.  2007 ,  

 [9, 24, 75, 78, 93]. 
 
 

1.6.  
 
       ( ) , 

,  ( ),  ( , , 
) .  5-6  

, ,  
.  2006-2008  

, ,  “ -
” ,  

 94-100%  
 90-100% . 

      . , 
, ,  

.  
      , . ,  

, , .  
,  

.  (36, 
37  38- ). 
       –  

.  
, , , 

 (38- ).  
. .  

.  
, . 

      .  
. , , ,  

.  
.  

 135  3,9  (97,1% ) ,  
.  50%  99,7  

. ,  
 [8].  

 
      .  Monilinia cydoniae  ( )  

,  Monilinia linhartiana, Sclerotinia cydoniae  Peziza linhartiana;  Monilia 
cydoniae,  Monilia linhartiana. . 
       

.  [8],  Monilinia 
,  

 
, .  

, .  
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,  3-5 , , ,  

5-7 . , , 150-160 6-9 , 8  
. , ,  

, , 9-11,5-15 6-9 .  135 1,5 , , 1 ,  
 3-4 .  

      . ,  
2 , , 9-17,5 7,5-15 ,  

. ,  1-5 
 (5- ).  

      , .  
, , ,  2-4 . 

      , ,  
. , . ,  

, ,  1-4  [8, 78, 79, 
80].  
       [72, 98, 113],  ( )  – 
Monilinia linhartiana,  – Monilia linhartiana – ;  

 2 .  3-7 ,  2-20 1 
,  200-260 17-19 .       

 
 

, 10-20 8-15 , , 
.  

,  Monilinia 
cydoniae . 
       

 Monilia fructicola  Monilia laxa  
.  

.  
,  

,  (  10  
) ,  

 [135]. 
 

      5 - . Monilinia cydoniae  
 (  

) [9a].  
 
      .  

.  1-2  
. 

      , ,  
, .  

 3-5 )  
. , 

 
. ,  

, , , . 
, 

. 
 

.  15-20  
, ,  

.  
 – ;   

2  40  [8, 75, 78, 79, 80, 95a]. 



 20

      .  ( ,  
) , -

.  
      , .  

, , ,  
.  (10  

2 ) .  –  (  
)  

 (  
); 

, ,  
, ;  

,  ( , 5-7%-  – 10  
0,5-0,7 ) ; ,  

,  20-30  
,  60-70 , 
 1-1,5  2 .  

      .  
.  

, ,  
10-14 .  5  

. 
             

 ( ,  
): 

- , 3-4%  (100  3-4  3-4  
),  30-60 ; 

-  90% ., 0,3-0,5% ; 
- , 5 ; 
-  53% ., 2,0-3,0% , 30-40  

; 
-  10% ., 0,03% ,  0,3 .  
             

. 
              : 
- , 1,0% ,  10-20 , ; 
-  10% ., , ; 
-  70% .3, 0,1%  (100  100 ),  1,0  

. 
        : 
-  25% ., 0,4 , ; 
-  25% ., 0,01% ,  0,1 , ; 
- , 0,5-1,0 , ; 
-  20% ., 0,1% ,  1,0 . 
      . 

 ( ,  
.) ,  

,  
.  

                                                
3  ( ), , 

. 
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      .  
, . , ,  

 [8, 75, 95a]. 
 

1.7.  
 
       , ,  

, .    
      . ,  

,  –  
.  1-  

, , . 
, , 

.  
       1-3  1-  – 

. ,  4-7 ,  
, , . 

. 
,  

.  
. 

       
. ,  

, ,  0,1-1,0  
. .  

 ( )  
.  3-6  

,  
. .  

, , ,  
 (39- ).  

, , ,  – 
 (1 .  200  

). , ,  
.  

. , , 
. 

      ,  
, . , , 

 0,5 , .  
, .  
, ,  

. ,  
 – ,  

, ,  
, .  
. , 

, ,  
. 

       ( , ,  
) , 

. 
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      . , ,  
, ,  

, .  
 25-50 .  

 3-4 . 
      . ,  

, , 
, , , , , , , , ,  

, .  
. 

.  
 [9, 27, 45, 49, 70, 78, 81].  

      ,  
. , 

, , , , 
 [135]. 

 
      .  Botryosphaeria obtusa  Physalospora obtus )  

;  Sphaeropsis malorum  Diplodia malorum). 
, , 

. , ,  
,  ( ), . -

,  ,  3 .  90-120 17-23 
,  2 ,  8 .  25-33 7-12 ,  

, 1,  2 .    
      ,  

. , , 
 150-600  (  350-600 ,  150-240 ), , 

, .  
, , 1 .  (18) 20-26 (39) (7) 9-12 (18) , , 

, ,  1,  2 ,  
, , ,  

 [9, 45, 70, 78, 81].  
 
      . ,  

.  
, 4.  

, ,  
, . ,  

. ,  
16-32  4  (  

) ,  ( )  
.  96-100% , 92%  

, . , ,  
, .  

.  
 9-33  (  26-27 );  

 4,5 .  
 (8 ),  48  

.  20-24  9  
.  

                                                
4  

. 
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;  25  

 [9, 45, 78]. 
      .  

 
.  

, ,  
, .  

.  
      . ,  

.  –  
 

.  
       15  

,  (  1,5-2  
)  

, ,  (3%  
, 1-2% 5, 1-2%  1-2% )  

 (70%  + 15%  + 15% 
 70%  + 30% )  (200  + 100 )  

.  
         

.  
 

.  
      . , , ,  
. ,  

, , ,  
.  [9, 

45, 65, 78]. 
 

1.8.  
 
      ,  

 (1- ).   
,  

,  
.  

,  (  
, , , , , )  
 [25, 41, 65, 79, 81].  Cytospora  , 

; Cytospora 
carphosperma , C. schulzeri , C. juglandina  

 [9, 70]. 
 
1 - .  Cytospora  Leucocytospora 

,  
 

    
 

 
 

                                                
5 , ,  

;  –  
. 
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Cytospora capitata  Valsa mali  ,  [70] 

 [78] 
 [79] 

Cytospora 
carphosperma  

  [78] 
, ,  [81] 

 ( ),  [65] 
Cytospora ceratophora    [70] 
Cytospora cincta  Leucostoma cincta  , , , ,  [79, 81] 

 [65] 
Cytospora cydoniae    [78] 

 [81] 
Cytospora intermedia    [97] 
Cytospora juglandina    [70] 
Cytospora leucostoma  , ,  [70] 

, ,  [65] 
, , , , . [59] 

Cytospora microspora  ,  [78] 
, , , ,  [81] 

Cytospora personata  , , , ,  [65] 
Cytospora prunorum   , ,  [70] 

, ,  [81] 
Cytospora punica    [81] 
Cytospora rubescens  Leucostoma 

persoonii  
, , . [81] 
,  [70] 
,  ( ) . 

 
[65] 

Cytospora sacculus  Valsa 
ceratosperma, . 
V.  mali  

,  [41] 

Cytospora schulzeri  Valsa malicola  , , , ,  [81] 
,  ( ) [65] 

 [25] 
Cytospora sydowii    [81] 
Leucocytospora cincta Leucostoma cincta   [25] 
Leucocytospora 
leucostoma 

Leucostoma 
persooni  

 [25] 

Leucocytospora 
personata  

Leucostoma 
auerswaldii 

 [25] 

 
. 

1. Cytospora capitata  Cytospora schulzeri  [81]. 
2. Cytospora cincta  Leucocytospora cincta  [24, 25]. 
3. Cytospora personata  Leucocytospora personata  [24, 25]. 
4. Valsa mali  Valsa ceratotosperma  [41]. 
5. Cytospora schulzeri  Valsa mali ,  V. malicola  [24, 25]. 
 
      .  

, ,  
.  –  

, . , 
,  (  50-75 ),  

 (40- ). , 
, . ,  

. ,  
. , 

. 
      . ,  

.  (  
) .  

, ,  
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 18,3%  50,0% ,  61,4%  22,5-25,0%  
,  62%  [65, 79].  

       
 [9], . 

 
      .  

)  (1- ) Leucostoma  Valsa ,  
 Cytospora  Leucocytospora .  

,  – Leucostoma , , Valsa 
.  1,0-2,8 , -

, , ,  
, ,  0,5-1,1  ( )  

. , , ,  
, . , 8,  

 2-4 .  1 , , .  
,  (  

, ) ; ,  
;  

.  
      . Leucostoma cincta. ,  1,5-2,8 ,  
30-80 , , 

 0,6-1,1 .  1 ,  (  
) .  10-30  

.  200-350 . , 40-88 7-14 , 8 . 
, 1 , , 8-32 (  14-24) 2-6(8) .  

Leucocytospora cincta. . , 10-15 1 .  
, 1 , , 5-7 1-2 .  

      Valsa ceratosperma (6- ). , .  
,  1,0-1,5 .  23-35 (2)4-7 , 8 . , 1 

, , 5,5-9 1-2 .  Cytospora sacculus. , 1 
, , 3-6 0,5-1,5 . 

       [25, 41], Valsa ceratosperma  Cytospora sacculus)  Leucostoma cincta 
 Leucocytospora cincta) , Leucostoma auerswaldii (  Leucocytospora 

personata) ,  Valsa malicola 
 Cytospora schulzeri)  Leucostoma persooni (  Leucocytospora leucostoma) 

, , . Valsa malicola  
Leucostoma persooni , . 
      Cytospora  2- .  Cytospora  

, ,  Cytospora punica  
,  [25, 78, 81].   

 
       (7- ).  

, ,  (  
) .  

       (  
), .  

      ,    (  
) ,  

 ( , ,  
, ) .  

 
 
 
 
 

      6 - . Valsa ceratosperma 
:  – 
 

  = 100 );  – 
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  = 10 

);  – ;  –  
 

 
;  –  [41].  

 
       1-3  

. ,  
. , ,  

.  
, .  

       20-25 ,  
, . 

      .  
,  

, , .  
, . 

,  
 [9, 25, 41, 65, 78, 81].  

 
2 - . Cytospora  [25, 

70, 78, 81]  
 
Cytospora 

 
 

   
 

,  

 
)  

,  

,  

C. carphosperma -    
 

0,4-1,5 0,25-0,45  

C. cydoniae -   
 

1-1,5 ~1,8  

. intermedia   1,2  0,3-0,4 1,0  
C. juglandina  -  1,2-1,5 (2,2)  1,0 
C. microspora   ~1,5  0,6 
C. prunorum   2-2,5  0,8-1,2 
C. punica   0,4-0,6   
C. rubescens   

 
0,8-1,5 0,35-0,5 0,3-0,6 

C. schulzeri  - , 
 

 1,4-1,6 0,2-0,7 0,4-0,6 

C. sydowii   1,5-3,0 0,7 0,8-1,0 
 
Cytospora 

 
 

 
 

 

 
) 

,  

  
, 

 
  

,  

C. carphosperma 15-18   15-18 4,5-6,5 1,5 
C. cydoniae 12 75-180  20-35 6,5 1,5 

. intermedia     5- 1,5-2 
C. juglandina  100-400   4 1 
C. microspora    22 5-6,5 1,5 
C. prunorum 3-6 120-130  22-26 1,5 5-6,5(8) 1,5 
C. punica    15 1 4,5 1 
C. rubescens    15-45 1 4-6,5 1-1,5 
C. schulzeri     

 
15-30 2-3 5-6,2(8) 1-2 

C. sydowii  100-300  25-30 1,5 
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      7 - . ,  (Leucostoma spp., Valsa spp.)  

 [9a]. 



       
1.9.  ( )  

 
      , , ; 

 ( )  
 [102]. ; 

 [9].  
      .  

 (  1-3 ), , , 
 (41- ). ,  

, 1-2  
. , , , 

.  
. 

, , 
 (42- ). ,  

, ,  
. 

      . ,  
, ;  

, . 
      . , , , , 

, ,  (Amelanchier), Chaenomeles  Photinia  
. 

 
       .  Fabraea maculata  ( )  

,  Diplocarpon mespili  Entomopeziza soraueri,  Entomosporium 
maculatum,  Entomosporium mespili.  

.  8  
. , , 2 .  

       Stigmatea mespili  [78]  
. 

       1-2 , , 
 0,2-0,5 ,  , , ,  

. ,  20-23 .  16-23 8,5-14 
,  4  2 , -

,  
.  5-6 1-1,5 .  

 4  1 . 
       , , ;  

 3-4 . 40-45  
.  

 
. 

 

      .  
.  

 
.  

.  
. ,  10  

12 , 20-25  8 . 13-25  
95%  4-5 ,   
14-16 .  

.  
. 
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      . , 
,  

, . , 
. ,  

 
.  NPK .  3-5  

 ( , 1% , , , , 
, ) .  

 (  2- ),  
 10-20 .  

. ,  
 [9, 47, 78, 80, 102, 135].  

 
1.10.   

 
 
       ( )  

, ,  
, .  

, ,  
, . 

 ( )  
, . , , 

, ,  Prunus . 
, ( , 2009  

),  
, .  

      . , , 
, , , . , 

, . 
,  2-5 ,  

.  2-3  
, .  
, ,  

.  
. ,  

. .  
, ,  

, .  
, , ,  

,  (43- ). ,  
, , , 

, ,  
. ,  

.  . 
      .  
      , ,  

. , , ,  
,  (44- ).  

. .  
. 

      ,  
) ,  
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6 ( ) .  4-5  

,  
 

. , , -
.  ( ) 

 
.  2-4 ,  5-7  
. ,  

.  
, . 

.  
,  (18)21-26 ,  

0-3  28-29 .  
, , .      

 
       .  Stigmina carpophila  Clasterosporium 
carpophilum, Wilsonmyces carpophilus, Coryneum beyerinckii, Thyrostroma carpophilum .)   

.  ( ) , ; 
, ,  50-250 . 

, ,  
, 14-45 3-11  ( ).  4-6 , , ,  

, , , , -
, 23-65 10-18  (8- ).  

.  
 
 

.  
 –  

.  
 

 1%  (100  1 ),  900 
, 4-8  3%  (100  3  

 3 ),  2-3 
 –  2-3  – 

1%  
 25% ., 0,06-0,12 , 0,01-0,02% , 

 25% ., 0,2 ,  900 , 4-8 
,  75% ., 3,5 /10 .)  

. 
 

,  
.  

 
 

      8 - .  
 (Stigmina carpophila)  

 [80]. 
 
 
      ,  
2-3  1%-  ( ) 

; , 
,  ( ),  10-20  

                                                
6  [171]. 
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. .  
,  

. 
. 

       3 , , 
 2-3 ,  

7  (  2  1 ) 
.  

.  
,  

,  NPK .  
       

, ,  
, , .  

      ,  
, ;  

 1%  3% , 
; ;  

 ( , ); 
 [7, 9, 49, 50, 62, 76, 78, 80, 91, 167, 168, 169, 170]. 

 
1.11.  

 
      , 

.  
  ) .  

      . , . 
 

.  
 “ ” .  

. , 
 

. ,  
,  

 
. , ,  

, .  
, , ,  

 [7, 62, 78, 79, 80, 92]. 
      . , ,  

,  
. 

      . , , ,  
, , .  
, ,  

 [78, 79, 80, 92]. 
 
      .  Monilinia cinerea  ( )  

;  Monilia cinerea  Monilia laxa).  
,  ( ) .  

, ,  2-15 , ,  30-50 6-7 .  

                                                
7 , ,  
[169]. 
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, , 90-110 6-7 , 8 .  

, ,  6-9 3-4,5  (79)  10,6-15,2 5,6-7,6  [78]. , 
90-110 2,5 .  

) ; , , ,  
. , ,  

, 9,5-13 6,9-10 , . . 
       Monilinia cinerea , M. fructigena,  
M. fructicola  M. laxa  . M. cinerea , M. fructigena  

, ,  
 (  “  

” ).  
 
      .  

 (  
) .  

, .  (  
) ,  

.  
.  

 ( )  
.  [7, 78, 79, 80]. 

      . . 
 

.   
 3  ( ,  1-  

 1 ) 8. .  
, , , , 

., , , , , 
., , , .  [78]. 

 
1.12.  

 
      , 

. ,  
,  

.   , ,  
, , ,  

 (45- ).  ( )  
, .  

, ,  5-7% .  
       

, ,  
.  

 ( )  
.  ( ) ,  

.  
 

 
 [2, 7, 9, 56, 78, 79].  

 
      .  Sphaerotheca pannosa var. persicae  

. , ,  (  

                                                
8  

,  
. 
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), , ,  65-100 

 65-86) , , , .  
. ,  10-15 . 

, , .  73-97 48-57 ,  
, 8 .  22-24 11-13 , , , 1 .  

22-25 14-16 , , , .  
,  [2, 56, 78, 79]. 

      . , 
. 

 
      .  (  

) , , , ,  Prunus 
.  

. 
, ,  

. , 
, .  

,  
,  5-7% .  

       
.  

. . 
.  

 
 [2, 56, 78, 79].  

 
      .  Podosphaera tridactyla .  

, P. tridactyla f. armeniaca , P. tridactyla f. pruni , ,  
. , , . 

, ,  85-100 ,  
. .  

 3-7 , , ,   
150-400 7,5-13,5 , 1-5 .  

,  60-80 , 8 .  17-20 8-10 , , , 1 
.  19-28 8-16 , , ,  [2, 56, 78, 79]. 

       Prunus  
,  Podosphaera pruni-ulmifoliae,  Prunus 

 Phyllactinia suffulta f. pruni, ,  Uncinula prunastri 
 [2, 56]. 

      , , ,   
 

 9- . 
 
       

. 
,  

, .  
, ,  

 ( ,  0,25-1,0 , 1% , 
, 15,0-30 ,  10% ., 0,5-1,0 ,  70% ., 

 1,0 ,  2,9 .),  1-3 ,  
,  

 10  [56, 78]. 
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      9 - .  

 ( ): 1 –  (Erysiphe);  
2 –  (Podosphaera); 3 –  (Microsphaera); 4 –  
(Sphaerotheca); 5 –  (Trichocladia); 6 –  (Uncinula);  
7 –  (Leveillula); 8 –  (Phyllactinia) [96a]. 
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1.13.  ( )  
 
      , , ,  

, , ,  
. 

       ( ) ,  
,  

 (46- ). , , 
.  

,  ( )  
, ,  

.  
      . 

.  (  
 – ), , .  

      , , ,  
.  Amygdalus bucharica, Amygdalus spinossima, 

Cerasus tianshanica  [57, 70]. 
 

      .  Polystigma rubrum , 
 Polystigmina rubra. ;  

, , , , , -
, , , , 

. , , 8 , 78-87 10-12 . 
, 1 , 11-13 4,5 . , , 

,  225 , .  
, , 25-30 1-1,5 ,  [79, 81]. 

,  
. 

 

      .  
.  

. , 
, ,  

. 
 2  3 :  

,  10-12 , 1%  
 [52, 78]. 

 
1.14.  

 
 
       Taphrinales  

, ,  
.  

 (10- ). ,  
 “ ” 

 (  Taphrina weisneri,  Taphrina cerasi  
Taphrina minor),  (  Taphrina 
rostrupiana,  Exoascus rostrupianus),  “ ” 

 (  Taphrina instititae,  Exoascus instititae) 
.  

      ,  
, , , ,  



 37

.  
. , ,  

, , , ,  
, , , , 

, . . 
, ,  

, .  
, ,  

, .  
 10-12  

 – .  
, , 

. ,  
, . , 

 (6-8 ) ,  
 (10-

). . (47  48- ) 
      :  

, ,  
.  

. 
       [7, 9, 50, 52, 
57, 78, 79]. 
 
      .  Taphrina deformans (  Exoascus deformans)  

. . 
, , 6-9 6-10 . -

, (25)30-9-13 , 8 . , 3,5-7,0 3,5-5,0 .  
 
      ,  , 

, ,  
.  

      , , ,  
, ,  (49- ).  –  

 –  
 

.  
      ,  

. , 
.  

 [9].  
.  [79]  
, ,  

 (10- ).  17-19  
 [9, 50, 57, 78, 79].  

 
      .  Taphrina pruni (  Exoascus pruni)  

.  
. . , 40-60 8-15 

, 8 . , 4,0-5,0 4,0 .  
 
      ,  

, . , 
 2-10 , ,  – 
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.  
 [57, 79]. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      10 - .  
(Taphrina spp.)  [9a].  
 
      .  Taphrina bullata (  Exoascus bullatus)  

.  
. , 10-15 8-9 . 

, 30-40 8-9 , 8 .  
, . ,  4,0-5,0 

 .  
 
       

.  
, , 

; ;  
 3%- ,  1%-  
 (  900 ., 4-8 ,  25% ., 0,06-0,12 
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, 0,01-0,02% ,  25% ., 0,2 .)  1-2  
 [7, 9, 50, 52, 57, 78, 79]. 

 
1.15.   

 
 
      . Steganosporium sirakoffii  

 ( , , , , , , , , , ) 
 [51];  

, ,  
.  

. 
      .  

 (Gymnosporangium fuscum) ,  [84]. 
      .  

,    
 Phoma pomorum  P. prunicola), P. macrostoma 

 P. limitata ), P. glomerata, P. exigua, P. pomi, Phyllosticta pyrina [134], P. solitaria 
[164], Septoria pyricola  – ; 

 Mycosphaerella sentina),  
 Phoma pyrina, Phyllosticta mali, Coniothyrium piricolum,  

 Phoma armeniaca, Sphaeropsis armeniaca,  
 Diplodia pruni,  Phoma myxae,  

 Diplodia cerasorum,  Phoma persicae 
), Phyllosticta persicae,  Phyllosticta prunicola  

[70].  ( )    
 Alternaria mali, ,  Alternaria 

alternata,  Nigrospora oryzae  Botrytis cinerea [38, 143, 144, 145, 146, 147, 
148],  Cercospora cerasella,  
Cladosporium herbarum,  Cladosporium exoasci 

 Cladosporium phyllophilum, ,  Cladosporium carpophillum, 
 Coniothecium chromatosporum [91] .  

       ( )  
 Penicillium, Alternaria, Stemphylium, Cladosporium, Ulocladium, 

Epicoccum, Coniothyrium, Fusarium, Pestalotia  Botrytis  
, Sclerotinia sclerotiorum [123], Pleospora herbarum, 

Monilinia sp.  Botryosphaeria obtusa  Mucor piriformis 
,  - 

 Trichothecium rosem  
 [154, 155]. Botryosphaeria obtusa  

 [135]. ,  
 

. 
      .  

.   
 –  

, ,  
, ,  

.  
, ,  

.  
, .  
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      ,  (Pythium, Phytophthora, Fusarium, 
Cylindrocarpon, Rhizoctonia ), , ,  

), ,  
, .  

 
      ,  9-20  

.  
: 1)  60  

 1  ( , ); 2)  
, ; 3)  

1,3- , , ,  
; 4)  ( ) ; 5)  

, , , ,  
 [43].  

 
1.16.   

 
 
       6-10 9.  

 100  
 (  15-25 ) .  

      ; 
, 

.  
       2 : 1)  

; 2) .  
       

 “ ” ; 
 

.  
      . 

, ,  
, , , , 

 
.  
 [38]. 

      , .  
. , 

, ,  (50  51-
).  (0-4oC)  

 (0-4oC, 1-3%  8% ) . 
 (~1% 

) .  
, ,  

.  
       

, ;  
.  

 
      .  Penicillium  14  

 (3- ).  P. expansum ,  
.  

 3-4 ,  Penicillium  2 

                                                
9 “ ” . 
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.  

.  
 [39, 153].  

 
3 - . ,  Penicillium  

 [39]  
 

Penicillium   
P. aurantiogriseum, syns. P. cyclopium, P. martensii, P. solitum  ,  
P. brevicompactum   
P. crustosum  ,  
P. diversum   
P. expansum  , ,  
P. funiculosum   
P. puberulum,  P. commune  ,  
P. rugulosum   
P. spinulosum   
P. verruculosum   
P. viridicatum,  P. olivinoviride   

 
       

, ,  2- . 
,  

. , . 
,  

.  
, , .  

 (52-
). , 

,  (53- ).  
 
       ( ) Botryotinia fuckeliana  – Botrytis 
cinerea – . ,  

,  1-5 ;  
. . 

 “ ” . 
 
      ,  
[143]; .  

,  
 [40]. 

      .  
, .  

 
. , , , 

. ,  
,  (54- ).  

.  5  2,5 
. ,  

, . 
 
       Alternaria alternata,  A. tenuis.  

, ,  Alternaria 
mali . A. alternata ,  

. . 
 3  2  

 [154]. 
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      .  
. , , 

0  2 .  
. ,  

. , .  
 
       Mucor piriformis,  Mucor  

.   .  
, , .  

,  20 .  
 [155]. 

 
      .  

 
.  

, .  
  Phialophora malorum,  Sporotrichum malorum  S. carpogenum 

[157]. , .  
      .  

. 
, ,  2 , -

.  Cladosporium 
herbarum –  [158]. 

, . 
      . ,  

, . 4    
.  Rhizopus 

stolonifer (  R. nigricans)  R. arrhizus.  
 36 ;  R. arrhizus ,  

R. stolonifer  [145].  
      . ,  

 30 ,  Acremonium implicatum, 
Aspergillus spp., Cephalosporium carpogenum, Ceratocystis adipose, Chaetomium spp., 
Cladosporium herbarum, Clethridium corticola, Coleophoma empetri, Coniothyrium spp., 
Cylindrocarpon magnusianum, Endomycopsis mali, Epicoccum nigrum, Fusarium spp., 
Geotrichum spp., Gliocladium viride, Greeneria uvicola, Helminthosporium papulosum, 
Microdiplodia sp., Mycosphaerella tulasnei, Nigdospora sphaerica, Nodulisporium hinneleum, 
Pestalotia hartigii, Phoma spp., Pyrenochaeta mali, Seimatosporium lichenicola, Trichoderma 
harzianum, Trichothecium roseum . .  

 [144, 146]. 
      .  

 
 Penicillium )  

; ,  
;  

 ( );  
, ,  (“ ” 

); ,  
 

;  (0-4oC)  
 (0-4oC, 1-3%  8% )  

 [39, 144, 145, 146, 153]. 
 

1.17.   
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      , .  
      .  (  

),  
 15 ,  ( )  

)  (55- ).  
. ,  

. . 
      .  

.  5-10 ,  
80 .  

, ,  
. 

      .  93  600  
, , , , , , , 

, , , , , ,  
.  

 
        Agrobacterium tumefaciens  (  Pseudomonas tumefaciens  Rhizobium 
tumefaciens), , , , 1-6 ,  

, , , 1,0-3 0,4-1,0 , , 
  . .  

, , .   
       ( ) ,  2- , 3-  

.  
,  

. , ,  
. 

       ( )  Ti-  (Ti- ) 
. ,  

, .  
,  ( )  

. 
       
       (11- ).  

, .  
.  

, ,  
. ,  

.  
, ,  

,  
.  

20  2-4 , , 15  
 1-2  ( )  

. 
      , ,  

, .  
, ,  

. ,  5 , 
. . 

      .  
,  Pseudomonas syringae  

;  
; ,  
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; ;  
;  1%  

; ,  
,  

, ,  
;  

 5%- . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      11 - .  
(Agrobacterium tumefaciens)  [9a].  
 
       

: 1) ZnSO4  0,2%-   
5  ( ); 2)  

; 3)  (  
, ); 4)  Agrobacterium 

radiobacter 84  
 ( ) [9, 28, 29, 33, 78, 97, 103].  
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1.18.  
 
      ,  

, ,  
.    “  

” . 
      Pseudomonas syringae .  

 12- .  
 [9, 78]  P. syringae  

, . 
 ( ) 

,  P. syringae pv. papulans  
)  P. syringae pv. syringae  
). ,  

.  
 [9, 78] ,  

. .  
 ( ) , 

.  
, .  

. 
 
       . Pseudomonas syringae , , , 

, , 3-6 ,  
, ,  

, . 
 King-B . 

: P. syringae pv. papulans ,  
, . P. syringae pv. syringae  

, ,  3  [28, 29, 103].  
 
       .  P. syringae pv. 
papulans. , 

, , ,  
, .  ( ) -

 – ,  2-3 ,  
 ( ) , , ,  

.  100 .  
,  4-5 ,  1-2 .  

,   ,  
.  

. ,  
 

[103].  
      .  P. syringae pv. syringae. 

, , , , . 
, ,  

. . 
,  (  

) . , 
,  

.  
. ,  . 

      , , 
, .  
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, ,  
.  

      ,  
.  

, .  
, .  

 0-12  
 [28, 29].  

      .  P. syringae pv. 
syringae. , -

; .  
 4-5 , .  

.  
, , . 

 
, .  

. ,  
.  

. . 
, .  

      , , , ,  793  
; , , 

 [28, 29].  
      .  

, .  P. syringae ( )  
Pseudomonas cerasus. . P. syringae  

 – , , ,  
.  

,  
. ,  

. , 
, , .  

, ,  
. .  

, . ,  
 (56- ).  

       –  
, ,  

, .  
      , .  
      , , ,  

.  
, , .  

, , ,  
, .  

      ,  
, , .  

.  
       

, ,  
. . 

      . , , 
, . 
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      , , , ,  
. .  

,  1-3 .  
 50  [9, 78].  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      12 - .  Pseudomonas syringae 

 [9a].  
 
         Pseudomonas syringae . 

, , ,  
,  8-10 ,  

.  
 

5% .  
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, . ,  
.  

 [9, 28, 29, 78].  
 

1.19. ,  
 

 
      ,  

 (4- ). ,  
. 

      .  
 

.  10-80 .  
 
4 - . ,  

 [104, 105, 106, 107, 118, 121, 124, 
125, 131, 132, 133, 149, 150, 151, 152, 163, 165] 

 

    
 

 (Apple 
topworking disease) 

1.Apple chlorotic leaf spot virus (CLSV) 
, II- ); 

 

2. Apple stem grooving virus (SGV) 
); 

3. Apple stem pitting virus (SPV) 
  

 (Apple union 
necrosis and decline) 

Tomato ringspot virus (TmRSV)  

 
 (Apple scar 

skin and Dapple apple)  

ASSARNA-1  ASSARNA-2 -   

 (Apple mosaic) 1. Apple mosaic virus (ApMV);  
2. Tulare apple mosaic virus (TAMV) 

 
, :  

  

- russet ring, false sting, rough skin, star 
crack; 

 

- flat apple Cherry rasp leaf virus (CRLV) 
 

 (Transmissible 
bark disorders) 

,  
 

 

 
 (Dead spur) 

 ( )  

 (Vein 
yellows) 

  

 (   ) 
 

 (Stony pit) 
(58- ) 

   

  
 (Pear ring pattern 

mosaic) 

Apple chlorotic leaf spot virus (CLSV) 
, II-  ) 

 

 
 (Pear bark measles, blister 

canker, rough bark)  

  (  
) 

 

  
 (Concentric 

ring pattern) 

  (  
) 

,  

 (Apple 
proliferation) 
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 (Pear decline)   

  
 (Rubbery 

wood) 

 
 

 

 
 (Chat fruit) 

  

 (Apple decline)   
 
      , .  

 – “ ” – , 
,  (“ ”) 

.  
. ,  

, .  
) .  

      ,  
, , . 

,  (57- ),  
30-60 ,  80 . 

.  
      ,  

. ,  
.  

, ,  200-800 ,  
, .  

       
 (  – ) . 

 1 ,  2  
. .  

. 
       – , ;  

, ,  (2 
);  

.  
 [149].  

      ,  
.  –  

;  
,  (13- ),  

,  
, ELISA, ,  

 
.  

       
, ,  

 (14- ).  
.  

, .  
.  

(Psylla spp.) .  –  
);  (  5  
) , , ; ;  

, ,  
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 (1 );  
 [150].   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      13 - .  ( )  ( ) 

 (  – ) [150]. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      14 - .  

 ( ) (  – ); 
 –  [150].  

 
        

) , 
, .  –  3 

,  
,  (59- ).  

, ,  
; .  
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. , , ,  
. ,  
.  

, .  
, .  

, ,  
.  –  

;  37 , 
 [52, 151]. 

      . 
 , , .  

,  
;  

.  5  
, , ,  (60- ).  

, . 
.  

, .  – 
 [152].  

        
. , ,  

. ,  
, , .  

, 3-4 .  
 

. ,  
, .  

.  ([131]. 
 

1.20.   
 

 
       – , ,  

, , , ,  
. 

       (Meloidogyne spp.) , 
 700 ,  

, ;  ( ) , , 
, , , , , , , , , , , ,  

. , , ,  
.  

, , . 
 16-27  [162a],  

 25-32 ,  5  40  
[73].  

, .  
, .  

 (Meloidogyne mali)  
 

. . ;  
 (  

),  [73, 101].  
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      , ,  
, ,  

.  
: Pratylenchus penetrans ), P. vulnus, P. brachyurus  P. 

coffeae [99]. 
      , ,  

, ,  
.  

: Xiphinema americanum, X. rivesi, X. vuittenezi [100].      
      .  

,  Globodera mali  [71]. 
 Pratylenchus , 

Circonemella ,  
,  

 [101].  
 

1.21.   
 

 
       

.  
,  

. , 
. 

       
 [19].  

,  40  
.  

.  1-2, 
 100 .  

, 20-40 . , 
 10 ,  

. 
      , 

,  
 (5- ).  

 
5 - .  [19, 109, 

110, 124a].  
 

,  
 

 

  
) 

 
 

 
 

 
 

 
 

 
, % 1,39 1,4-1,7 1,8-2,3 2,4 

,  (‰) 12 13-25 35-40 60-70 
 

, % 1,4 1,5-2,0 2,1-2,5 2,6 
, ‰ 17    

 
, % 0,75 0,8-1,4 1,5-1,8  

, % 0,5-0,6  1,8  
,  (‰) 25    

,  
(‰) 

  70-85  
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, %   0,01-0,03  

  
, %   0,02-0,12  

  
      ,  

, , .  
, ,  

.  
. 

       
. ,  

 25  ( , ,  
 2%  2,5% )  100%  (  

 0,2%  0,45% ) .  “ ” 
. 

       
. ,  

, .  
, .  

 1% , ,  
 ( ,  

).  1% , ,  
, .  

      10  (  
 0,5-0,6%) ,  

.  1% ,  
, 1,8%  

. ,  – 
 ( )  

. 
       0,01  
0,03 .  

 (  
, , , ,  

, ). 
,  0,025% , 

 – .  
       

. N:Ca  10  30  
.  10 , 30 . 

N:Ca ,  
.  

       
  .  

 (  100  5 )  
. 

      , , 
 ( ) .  

 CaCl2  CaNO3  
. 

                                                
10 “ ”  16- . 
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 “ ”  16-  
. 

       
, ,  

 (61- ). 
      .  80 ,  

 
.  

.  
 

.  
 

.   
,  

, 
 (62- ).  

      .  (  60-70‰) 
.  

(25‰)  1 ,  
,  (63- ),  

,  
.  

       14-21‰  
, , , 12‰  

,  
, ,  

. 
       

,  
. 

      , , 
 (64- ).  

.  (25‰ ) 
,  

(65- ).  Zn , P  Ca  
. 

       
, , . 

      ,  
. , 

, .  
.  

 500‰ (  10 ) .  –  
 (100  13 ,  –  8-10 )  

 [19, 109, 110, 124a]. 
      11.  ( , )  

 ( )  
, ,  

.  

                                                
11 . 
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,  
.  

.  
 ( , , ,  

), ,  
,  5-6  

,  ( ) 
0,2-0,3%- ,   
3-5%- ,  7-10  0,5-0,7%-  

 [61].  
 

1.22.   
12 

 
      ,  

,  
. ,  

,  (  
) . , ,  

 
,  5-10 

,  80  
..   

      .  
,        

 Fusarium spp.,  Alternaria, Rhizoctonia, Phytophthora  
Pythium )  

.  
       –   (  Podosphaera leucotricha, P. oxycanthae, 
Sphaerotheca pannosa )  

, , ,  
.     

 Fabraea maculata,  Entomosporium maculatum)  
.  

          (  Botryosphaeria obtusa,  Sphaeropsis malorum) 
,  

.  
. , , 

 
           

 Agrobacterium tumefaciens).  5-10  
70-80  ( ) .  

           
;  – ,  

.  
 (           

  .) .  
      ,  

 (  Phytophthora 
parasitica  P. citrophthora)        (  Rhizoctonia 
solani) .   (  Alternaria alternata)  
                                                
12 “ ” . 
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,  
, . 

       
. ,  

,  
.  

      . 
,   

1-3  1-2 .  
 ( , ) , ,  

, , , .  
, ,  

. .  
,  15-20%,  

 80-100% .  
       –  

, , , 
,  

. 
       6-8  

.  
. , , 

, ,  
. 

, , , ,  
, , , 

.  “ ”  
,  

.  
       18-20  

 7-12 . 
.  

      , , -
, . 

       
. , 

20-25  1-3  
 0,5-1  ( )  

 3-10 .  
 

.  
      . , 

 
,  

, .  15-20  
 3-5 ,  

.  
 250-300 ,  

.  (1,2-4 ).  
 0,3  1  

, ,  
. 
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,  

;  
, ; 

,  ( )  
 3%- ;  

 (30 3) ;  
 0 ...+4  65-70% ;  

; ,  
 3%- , ,  
. ,  Fusarium, 

Alternaria, Botrytis  
. 

      , 
, , .  

      : ,  
, ,  

 ( ),  
,  

, ,  
,  (  3:7 ) 

 (100  5-6 ) ,  
 ( ), , 

. . 
      . ,  

.  
,  –  

 10  50-80 2 ,  
 ( , ).   KMnO4 

(0,5%- ) . 
       3-4  ( )  

 2-3%-  (150  10  
 1 2 , , 10  1 

;  10  26  
);  0,5%- , 10-

12 2 .  
       50% . (1  4-6 
),  70% . (1  5-10 ),  80% . (1  5 ) . 

.  KMnO4 (0,5%)  (0,15%) 
 2 .  

, .  
 ( .)  

,  
.  

.  
      ,  0,5 

,  (0,4%- )  KMnO4 (0,5%, 8-12 2) 
, , .  

 KMnO4 (0,5%, 5-8 2) .  
.  

, . 
      .  

, ,  
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, , 
,  

 [7, 9, 11, 13, 23, 24, 25, 27, 33, 41, 42a, 43, 44, 45, 47, 97, 135, 
147, 159].     
       

,  ( )  
.  
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2 – . 
 

 
 

2.1.  
 
      : .  – , 

, , , , , , , 
;  – , , , ,  ;  – 

, , , ;  – , , , , , 
, , , ;  – . 

, ,  
. 

      .  –  
.  18  
. , , , ,  

 –  ( ) (66-
).  (67- ),  

. ,  
, ,  

. .  
, , .  

, , , 
, .  

, .  
,  

.  
      .  

, ,  
.  20-100 ,  10-90  

.  1966  
 50 .  1-2 . 

, ,   
.  

      . ,  (Rosaceae) 
, , , , , , , 

, , , , , , , , , , , 
, , , ,  28  167  

. , , , ,  
,  ( ), . 

 

      .  Erwinia amylovora  – ,  
,  0,9-3,0 0,5-1,0 ; , , 

, . , , , , 
, .  22-25 ,  3 ; 43,7 ;  

. 
 

       (15- ). ,  
.  

, , ,  
.  

 ( ) ,   
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      15 - .  Erwinia amylovora 

 [9a].  
 

. ,  
, . 

      ,  
.  

 –  
.  

;  
.  – , , , 

,  –  



 61

.  
 

.  
       Pseudomonas syringae  Pseudomonas 
cerasii ,  

. 
      .  

;  
 

 1  
; ,  
;  

 [9a, 12, 93a]. 
 

2.2.  ( , ) 
       
      :  – , , , , 

, , , , , , , , , 
, , , , , . 

      :  (Prunus virus 7 = Plum pox virus).  
      .  25-50%,  
100% . , 

. 
      . , , , , . 
       9-11  

. , , 
,  2-3  10-15  

 (68- ).  
,  

.  20-25  
, .  

      , -
,  (68- ).  

, ,  
. ,  

. , ,  
, ,  20-30  

. .  
. 

      .  
, .  

. 
      , ,  

; ,  
. -

,  
, . 

      . 
, .  

, ,  
. 

      .  
, ,  



 62

 (Chenopodium foetidum Schrad.),  (Nicotiana clevelandii Gray) 
. . , ,  

. 
             .  

;  
 3  

. ,  
 ( )  [52, 78, 93a].       

 
2.3.  

 
      .  (Peach mosaic virus) .  

, . ,  
.  

, ,   . 
, .  

 ( ) , ,  
 [78].       
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3 – . 
 

 
 

3.1.  ( , )  
 
       ( ) , , , , 

, ,  ( , , 
) .  

, . 
      .  – , ,  

, , , , .  
 

.  
      , , , , 

, , ,  
 (69- ), ,  

. , , ,  
, , ,  

, , .  
, .  
, . , . 

      , -
,  (71- ).  

,  
. , .  

. 
      , ,  

.  
       8%  

. , , 
. , 

 (  Botrytis cinerea)  
.  (72- ).  

 (74- ),  
, . 

      .  50  
,  100 .  

      .  (Vitis vinifera .) 
 Vitaceae .  

.  
. 

 
      .  Uncinula necator,  Oidium 
tuckeri – . , , 

,  
, , .  

       (73- ) ,  
, ,  68-130 , , , ,  

 3-7(9) .  ( )  4-6 ,  10-
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23 .  7-20(40) ,  130-600 , ,  

, .   
      , , 32-60 23-45 ,  4-7 (  4) 

. , , 15-25 10-14 
. , .  

.  
.  

      .  10-400 . ,  
, 27-47 10-21 , 3-5 .  

 
       (16- ).  

 
.  

.  
,  10-11  

,  
,  

.  “  
”  (70- ). . 

,  
. 

      , , 
 6-32 ,  18-25 ; 35  

, 40  
.  23-30  4-6 , 

7  32 . 36  10 , 39  6  
.  19-20  

, 24-25  
 40 .  ( , )  

,  20-100% (  50-80%) .  
      . ,  

, . ,  
,  

) , 
 “ ”  ( , ) 
, ,  

. , ,  
.  

         2005  
,  1  

,  
 18-28%  

 26-31% ,  2  (  40  
79 ); 2 ,  2  50-56% 

 110 .  
 2  

 [86].  
       ( , . ., , 

. ., .) . 
 

, . 
 25-30  

, 18-20 .  30  
,  35  

.  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
            16 - .  (Uncinula necator)  [35].  



 
       (15-30 )  (0,5-1 )  

, , , 
,  10-15  20-

30 ,  7-10 .  
 1:1 . 

,  [2]. 
      ,  

 ( ) 25% . (0,15-0,3 ),  ( ) 25% . (0,25 ),  
10% . (0,3 ),  25% . (0,1-0,15 ),  20% . (1,0-1,5 ), 

 10% . (0,2-0,25 ),  10% . (0,2-0,25 ),  70% . (1,0 
),  22,5% . (0,15 )  22,5% . (0,15 ) . 

 2-3  ( ,  20-30  40-
60 )  [2, 6, 7, 9, 35, 49, 50, 56, 78, 79, 80, 82, 85, 86, 96]. 
 

3.2.  
 
      .  

.  
 

, ,  ( ,  
, ), ,  

. . 
      . .  

 20-25 ) .  (  
 100 ), ,  (  1-5 ), ,  

, .  
, , ,  

 (75- ). ,  
. ,  

.  
.  

      . , ,  
, . -

, ,  7-8 , 
, . 

,  
, .  

,  (77- ).  
. 

      , . 
.  

      . 
 

. ,  ( ) 
, . , , -

,  
(76- ). , . 
      . ,  

. 
,  

, .  
 3-4 .  
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 ( ).  
 

27,9% .  
 3-5 .  

 
 9,0  22,1-24,0  (2,5-2,7 ) .  

 

      .  Elsinoë ampelina,  
Melanconiales  ( ) –  Sphaeceloma ampelinum.,  
Gloeosporium ampelophagum. , ,  

. . 
 80-100 11-23 ,  8 .  

, 4 , , 11-35 4,5-6 ,  29-35 4,5-5 .  
       (  

) , .  
, , ,  
. , , , , , 

2-8 2-6 , .  
       ( ) .  

. 
 

      .  2  24  
 

. ,  
 

.  
 – .  

.  
 30 .  2-32  

,  
. 

       
.  

.  2-32  (  24-26 ) 
. ,  

.  2  13 , 24-32  3-4  
.  30 . 

      . , , 
, , , , , , ,  

, , ,  (42-94%),  
, ,  (14-33%) , 

 (  5% ).  
.  

. 
      .  

.  
,  10%  3%  

;  
.  
:  (  10-15 , 1% ),  

10% . (0,3 ),  (0,5-1 ),  53% . 
(30-40 ,  2-3% )  
22,5% . (0,25 ).  
       33% . (0,3 ),  25% . (0,2 ),  
10% . (0,3 ),  25% . (0,25 )  22,5% . (0,15 ) 

 (  89,5%,  95% )  
. 
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 1,5%  (100  1,5 )  2-3% (100  

2-3 ) 30  10%-  
.  5-10  2-3  

 
, ,  7-10  14-20  

 [6, 7, 9, 32, 48, 50, 60, 77, 78, 80, 84, 87, 89, 96]. 
 

3.3.  ( )  
 
      , ,  

. -
 1993  [4].  

 (2001-2003) , , , 
 [3].   

      . .  
, , , , ,  2-3  

, .  
, , , , , ,  

 (78  80- ).  
,  

, ,  
. .  

. 
      , .  

, ,  
 (  “ ” ) 

(79- ), . , 
, . 

      ,  
 (81- ).  

,  
. , 

 (82- ). -
, .  

,   ,  
. 

      . .  
 

.  
2001-2003  75-80  

 25-30 ,  95-97  
;  25-45% .  

 2004 , 
 5-10  [3]. 

 
      .  Peronosporales  
Plasmopara viticola. , ,  
4-10 .  
       (17- ),  

, 140-850 8-12 , ,  
 (  200 ) .  

, , 12-30 8-17 .  1-10 , 
,  6-8 4-5  

. .  
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       (  

, )  
. ,  

.  
 (1 2  250 ) 

.  20-120 
, ,  

.  
 

 (  2-3 ) , 
 35-55 25-28 ,  

 30-56  
.  

 
, .  

 
      17 -  .  

)  Plasmopara 
viticola  

 [79]. 
 
       (18- ).  

.  11  (11-
32 ,  23-25 ) , . 

 1-2 .  
, , ,  

, , ,  
, .  

,  
,  

.  7-16 .  
       95-100%  (  

), 11-30  (  18-24 )  4  
 ( ) .  

,  12-13  
 18-25 ,  29-30 ).  

 4-12 .  
 61  (7,9 ) 

.  
       10-30  (  24-26 ) 

. 
       

. , 
, , , , 

, , , , ,  
. 

      .  
.  

.  
: 1)  ( , 
) , 

 7-10  
; ,  

, 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      18 - .  (Plasmopara viticola)  [26].  
 



 
. 2)  ( )  

,  
.  –  
. , 

 2-3 .  
,  

, , , , . 
      . 

 2%- ,  
 10  1%-  

.  8-10  
. .  1%-  

 (500-600 ) ,  [3, 26, 52, 55, 
78, 79, 85, 86, 88, 96]. 
 

3.4.  
 
       ( ) , ,  

, ,  
, , .  

      . ,  
. :  

 (  Ragnhildiana roesleri)  
 (  Cercospora vitis).  

 (83- ).  
,  

,  
, ,  0,2-1  

,  
.  

. ,  
, , . 
. 

      . , , 
.  

.  
 [82]  

 [9, 78, 89].  
 
      . .  
      Ragnhildiana roesleri, c  Cercospora roesleri. ,  

, 35-80 4-5 . , , 
, , 1-6 , 20-65 5(8) .  

      Cercospora vitis. , , , 
50-200 4-5,5 . , ,  

, 4-12 , , 30-90 6-8 .  
       
[9] , , .  
       

 – Asperisporium vitiphyllum  Cercospora vitiphyllum) [4]. 
       (Cercospora brachypus,  Mycosphaerella 
angulata) . , , 2-6 , 16,8-112 2,2-3,5  [31].  
      ,  – Phaeoramularia 
dissiliens  [127]. 
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       (19- ).  
. .  

 
. , , , , 

. 
      . ; -

,  
 [6, 9, 78, 82, 89, 91]. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      19 - .  (Mycosphaerella 
angulata = Cercospora brachypus)  [31]. 
 
 

3.5.  
 
      ,  

, ,  
. 

      . ,  
 (84- ). , 

. , ,  
, , , .  
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,  
. ,  

. ,  
, . ,  

, ,  
. 

       
.  

, .  
, , ,  

.  
, ,  

 (85- ).  
       

. 
      . ,  

,  
 30-70 .  

.  
, .  

, . 
       

.  
, .  

 ( ,  “auslese”) 
.  

      . , 
 ( , , , 

.)  200 , , 
, , , , , , ,  

. 
 
      .  Botryotinia fuckeliana  ( )  

;  Botrytis cinerea. . , 
, ,  1,5-7 , ,  

, ,  3-10(15) 0,5-1,5 ; , , 8 ,  
100-160 6,5-9,5 ; , 1 , , 1 ,  
7-12 4,5-6 .  ( )  1 , , ,  2-3 , 

, .  
 ( ) . 

.  
.  

      . ,  (2)4-23 . 
 0,3-3 ,  6,0-17,5(23) , , , , 

, ,  
. , ,  

, 1 , , ,  7-21 5-10 
.  

      , , ,  1-15 . 
 (19-27 ) , 

 (2-13 ) , . 
, . 

      , . 
 11-15 11 , 1 , , ,  

. 
 



 74

      . ,  
 

.  
.  

       1-30 ,  15-20 ,  90%  
.  

 15 , .  
       

, . 
,  

. ,  
.  

      .  
, ; ;  

, ;  
;  –  

 ( ),  
 (  25% ., 0,15-0,3 )  

. , 
;  0  

 [9, 14, 78, 79, 80]. 
 

3.6.  ( )  
 
      ,  ( ) , 

,  ( )  
 [70, 79, 81, 82]. 

      . .  
, ,  2-10  

. .  
. , , 

 (86- ).  
)  2 , 
.  

       1  
,  

 1  (87- ).  
, , , ,  

(88- ). . 
      .  5-80  

.  
. 

 
      .  Guignardia bidwellii  ( )  

,  Phyllosticta ampelicida.  
. ,  

, , ,  61-199 , .  
, , 35-56 12-17  (  [79] , 70-90 10-12 

), 8 . , 1 , , , 
 , 2 , 10,6-18,4 4,5-9 . , 

,  45-78 , , , 
.  1 , , 2,5 1 .  

      , , ,  
.  
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, , ,  59-196 , . , 1 , 

, 7,1-14,6 5,3-9,3 . 
       [79, 81]  Phoma uvicola (  Phyllosticta viticola) 

. , 4-9 4-6 .  
 Phoma uvicola  [70].  

 
      .  

.  
,  

. .  
 27  6 , 10-21  

.  
.  

       
.   

.  
. 

      . . -
 

, ,  [37].  
 

3.7.  
 
      , , , ,  

 (  
) . 

      . ,  
, , , 

,  
 (89- ).  

, , ,  
.  

,  
.  

. .  
 

. 
      . ,  

. ,  4-5 . 
 
      .  Rhacodiella vitis  ( )  

 [78, 80].    ( ) . 
, , 8-12 3-5 .  

, , , ,  
,  2-3 .  

       Mollisia  
 ( ) . , -

, ,  0,2-2 . , 8 
.  1 , , , 10-20 3-3,5 .  

 R. vitis  [89],  
.  [52]. 

 
      .  

,  (0 ) .  
,  
.  
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      ,  
. 

      .  
- ; ,  

; ;  2%-  
 5% ,  5%-  

; ;  
 3%-  

. , , , ,  
 [52, 78, 80, 89]. 

 
3.8.  

 
      ,  

. 
      .  Phoma  11  

,  
 [70, 81] (6- ).  

 
6 - .  Phoma  
 
Phoma   

 
 

 
, 

 

  
 

 

 
 , 

 
 

P. ampelinum      + [70] 
P. ampelocarpa    7,5 2,5   [81] 
P. jaczewskii   148-160 12,3-17,5  

4,5-5,5 
, 
, 

 

 [81] 

P. lenticularis  , ,  
,  

180-220 7,5-8,5 3-
3,5 

-
 

 [81] 

P. negeriana    5- 3-3,5 , 
 

+ [70] 

P. parvula    3- 3   [81] 
P. speschnevii   40-84 5,6-8,4 0,8-

1,8 
  [81] 

P. uvicola* ,   4- 3-3,5  
 

+ [70, 81] 

P. vermiformis ,     + [70] 
P. vinifera   400  7-10 2-3   [81] 
P. vitis  ,  250-300 3- 1-2 , 

 
 [81] 

 

      . * Phoma uvicola  Guignardia bidwellii  
Phyllosticta ampelicida . 
       

      . Cladosporium viticola  
.  

 [91, 127].  
      . , , ,  

, ,  
 (“ ” ).  

, . 
, , . 

 “ ” .  
.  

.  
, )  15-26  (  23-
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26 ) .  
 [27].  

 
      .  Botryosphaeria stevensii  Physalospora mutil )  

 ( ) ;  Sphaeropsis malorum  Diplodia 
mutila). 
      , , , 

 130-195 , ,  (33-195 )  
.  24-27,3 10,1-13 , , 1 , ,  2  

 [27].  
 
      .  ( ) [42]  Mycosphaerella vitis-
viniferae [57], Pyrenochaeta vitis [70], Exosporium sultanae [4]  

, Scolecotrichum vitifillum  [80, 90]  
.  

. 
 

3.9. ,  
 
      . , 

, .  
 3–5 ,  15-80  

. ,  
, . 

       – , ,  
 ( ) ,  
. 

       30  70  
. : 1)  

, ; 2)  
) .   

7- . 
      , . 
      Alternaria alternata . -

, . , 
.  98-100%  

. 
      Cladosporium herbarum , , , 

,  5-7  ( ) .  
, . 

. 
 4-30  (  20-24 ) .  

       (Botrytis cinerea, Elsinoë ampelina  Guignardia bidwellii) 
 

,  “  
” .  

        (  
 – ,  

) , .  
      Aspergillus niger ,  

, , , 
.  20-32  

. 
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      Penicillium spp. ,  
,  (90- ). 

      Rhizopus arrhizus  Rhizopus stolonifer  
, , ,  

, ,  
 (90- ).  

.  
      Alternaria geophila, Aspergillus niger, Rhizopus arrhizus  R. stolonifer13  

 18-30 . 
      , ,  

 
.  

,  
. 

       7-  
. 

 
7 - .  

[21, 31, 122, 127, 128, 129 .] 
 

  * 
 

Alternaria alternata  + 
Botrytis cinerea   + 
Cladosporium herbarum   + 
Diplodia natalensis   - 
Elsinoë ampelina   + 
Glomerella cingulata   - 
Guignardia bidwellii   ( ) + 
Greeneria uvicola    - 
Phomopsis viticola   - 

 
Alternaria geophila   - 
Ascochyta sp.  - 
Aspergillus niger.   + 
Aspergillus aculeatus   ? 
Aspergillus flavus ? 
Aspergillus ochraceus  ? 
Aspergillus wentii  ? 
Botryosphaeria dothidea   - 
Candida sp.  ? 
Chaetomium elatum  - - 
Cladosporium cladosporioides   + 
Cladosporium oxysporum   - 
Fusarium moniliforme   + 
Helminthosporium sp.  - 
Hormiscium sp. - - 
Monilia sp.  - 
Penicillium brevicompactum  ,  ? 
Penicillium cyclopium  ? 
Penicillium frequentans  ? 
Penicillium stoloniferum  ? 
Penicillium spp. ? 
Rhizopus arrhizus    - 
Rhizopus stolonifer    + 
Saccharomyces cerevisiae   + 
                                                
13 : Rhizopus stolonifer (Ehrenb.) Vuill. [21]   
R. stolonifer (Ehrenb. : Fr.) Lind [145, 162]. 
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Sclerotinia sclerotiorum    + 
Stemphylium botryosum   + 
Torula sp.  ? 

  , 
,  

  

 + 

 
      . * “+” –  ; “-“ – ; “?” – . 
 
      . ,  

. , ,  
.  

, , ,  
. 

      Alternaria, Cladosporium  Stemphylium  
.  Botrytis cinerea  

. 
      .  

, , . 
 

,  
. , 

.  
. 

      .  
, ,  

, ,  
, , 

, ,  
, , ) . 

      .  1-2%, 
 70 .  

.  
.  

  
(7- ) .  – Alternaria, Aspergillus, Botrytis, 
Chaetomium, Cladosporium, Helminthosporium, Hormiscium, Hormodendrum, Penicillium, 
Rhizopus  Stemphylium . ,  

.  
, , .  

 (24 ) 15-23  
. ; 

 
 [21, 126, 128, 129].  

 
3.10.  

 
       Agrobacterium tumefaciens , 

 ( ) 
.  

      .  (  
)  ( )  ( ) .  

, , , , , , , 
. ,  

, , ,  30 ,  
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,  (91- ).  
 1 .  

.  
. 

      .  
.  

. ,  
.  

,  , . 
      , ,  

 “  
” . , 

, . 
 

; , 5%-  
5%- .  

,  [6, 9, 15, 33, 78, 89].  
 

3.11. ,   
 

 
      ,  

 (8- ). , 
 (flavescens dorée)  

 “ ” .     
 
8 - . ,  

 
 

  
 

 
 

 
 

  Flavescens dorée (grapevine 
yellow) 

 
 

[17] 

Bois noir and 
vergilbungskrankheit 
(grapevine yellow) 

 
 

[108] 

Rhine Riesling problem 
(grapevine yellow) 

 
 

[18] 

Amarillomiento de Elqui 
(grapevine yellow) 

 
 

[18] 

 
 

Grapevine fanleaf 
degeneration 

Grapevine fanleaf 
virus (GFLV) 

[30] 

 
 

 

Tomato ringspot virus 
decline 

Tomato ringspot 
virus (TomRSV) 

[119] 

 
 

 

Tobacco ringspot virus 
decline 

Tobacco ringspot 
virus (TRSV) 

[120] 

   
 

 

Peach rosette mosaic virus 
decline 

Peach rosette mosaic 
virus (PRMV) 

[137] 

 Leafroll  
 

[114] 

 Corky bark  
 

[115] 

 
 

 

Rupestris stem pitting  
 

[116] 
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[156] 

 Fleck  
 

 Vein mosaic  
 

 Enation  
 

 Asteroid mosaic  
 

  Yellow speckle  
 

 Shoot necrosis  
 

 
3.12.  

 
      .  4 , 3 

, 2 , 1 ,  
 

 (9- ),  
 [4a, 73, 139]. 

 
9 - .  
 

  
    

 Root-knot 
nematodes 

*Meloidogyne spp. [73, 138] 
    *Meloidogyne incognita  
    *Meloidogyne javanica  
     *Meloidogyne arenaria  
    *Meloidogyne hapla  

 Dagger 
nematodes 

Xiphinema spp. [73, 139] 
    *Xiphinema americanum  
    *Xiphinema index  
    Xiphinema italiae 
    Xiphinema diversicaudatum  
    
      

Xiphinema mediterraneum  

    *Xiphinema pachtaicum  
    Xiphinema brevicola  
    Xiphinema algeriense  
    Xiphinema vuittenezi  
    Xiphinema turcicum  

 Needle nematodes Longidorus spp. [139] 
    Longidorus attenuatus  
     Longidorus elongatus 
    Longidorus sylphus  
    Longidorus diadecturus  
     Longidorus iranicus  
    Longidorus macrostoma  
    Longidorus protae  

 
 

Lesion nematodes *Pratylenchus spp. [73, 140] 

    *Pratylenchus vulnus  
    Pratylenchus brachyurus  
    Pratylenchus scribneri  
    Pratylenchus neglectus  
    *Pratylenchus pratensis  
    Pin nematodes Pratylenchus hamatus  [142] 
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    Pratylenchus neoamblycephalus  

 Citrus nematode Tylenchus semipenentrans  [141] 
 Ring nematodes *Criconemella spp. [4a, 142] 
 Criconemella xenoplax  

 
 

Reniform 
nematodes 

Rotylenchus spp. 

 Spiral nematodes *Helicotylenchus spp. 
 

 
Lance nematodes Hoplolaimus spp. 

  
 

Stubby-root 
nematodes 

Paratrichodorus christiei   

 
 

Stunt nematodes *Tylenchorhynchus spp. 

 

: . 
 
       

. ,  
. , 

,  
.  (92- ),  

 “ ”  
 [73] . , 

, .  
,  

.  
       ( )  

 1500 .  2-  ( ) ,  
, , , 

, .  
 ( ) 27  25 .  

 5-7 . ,  
,  1- .  

, . 
      , , , 

.  
,  (93- ), ,  

, .  
 GFLV ,  

. ,  
. 

       
. .  1-  

,  4 .  
 

. .  
.  

.  
, . 

       
, .   

2- , , ,  
. . 

      .  
, ,  

, ; ,  
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, ;  1-4 
;  

,  1,5  
,  (330-600 )  1,3  

(~1400 ) .  
,  12-20  [73, 

138, 139, 140].  
 

3.13.  
 

 
       

, , .  
, , .  

        ( ) ,  
 

. , , ,  
.  

. , 
, . 

      ,  
, , . -  

, . 
        

, ,  
, .  

.  Zn  Fe 
.  

 (  “ ” ). 
        (94, 95  96- ) -

, . , 
, , .  

,  
. 

       , , Mg , ,  
CaCO3 .  Mg 

 Mg 
. Mg  

, .  
,  

.  
. ,  

 (97, 98, 99  100- ). Mg  Mn, K, Zn   B  
,  

.  
        ( ),  (  
>4,5) .  

, . ,  
1 .  

 (99  100- ). 
      .  

, , , . 
 Mg  Ca .  
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, , .  
 CaCl2, MgCl  MgSO4 . 

,  Ca  Mg ,  
. 

        (  3,4-4,5), Ca, Mg  P,  K, Al  
Mn  

.  
, , ,  

.  
. .  

.  Mg  
. .  

,  
. , 

. 
        ( , )  

. ,  (101-
). . .  

 ( ) . 
       , ,  

,  Mn .  
,  

. . 
 1-  2-  (102- ). 

.  
, , .  

 
. 

       Mn  
 (  “ ” ). 

        Zn  
.  Zn 

,  
. Zn  –  

,  
.  

, . 
.  

 (103- ). . Zn 
 (GFLV) ,  

 (104- ).  
        (  3,5-4,5),  

 7-8,5) .  
. .  

 
 ( ) . .  

,  (105- ),  
 (106- ). , ,  

. ,  
.  

, , .  
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 (107- ). , ,  
. 

      .  
,  (108- ),  

. ,  
 [10].  

        (110-  
 [136]. 

 
3.14.  

 
      ,  

. ,  
. ,  

.  –  
, , “ ” . 

       .  
.  

.  
, , , 

 (109-  109- ). 
       . 

, ,  
,  ( )  (109- ). 

      .  
,  

, , .  
 ( ). 

,  
 ( ). 

      .  
 (109- ).  

, . 
 

,  
. 

        
 [117]. 

 
3.15.  

 
      , 

 (  
) . ,  

,  50 .  ( , 
, ),  (  

, )  
. ,  

, . 
       . 

, , 
,  0,1-0,5 ,  2  

, ,  (111- ).  
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, .  
.  

.  –  
, .  

      . . 
.  

 35-40  (‰),  
.  

,  
.  

, .  
,  

.  
.  

 (112- ). .  
 –  

.  
 

. 
       ,  

, .  
 SO2 .  

,  
 (113- ). . 

 SO2 .  SO2  0,06 ,  
 0,6  [46].  

 
3.16.  

 
      , , ,  

 
: 

- ; 
- ; 
- ; 
- ; 
- ; 
- ; 
- . 
      ,  

.  (  
) .  

 
.    

10-  [36].  
 
10 - .  [36] 
 

  
 

 (114- ) 
1- : , -  

,  
. .  

,  

 
 

 
. 2-  
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.  2- : ,  

 
 

   

* 
 ,  

. 
 

,  
,   ,  

.  
 

 (115- ) 
 –   

 
 

,     , 
 

.  
 

-  (2,4- .)* 
, , ,   

,  
(GFLV) .  

. 
 

 

 
 

. 2,4-  
 ( . )  

 

 (116- ) 
, ,  

 
.  

. 
* 

 
 

 
 

 
 

* 
 

. ,  
 

 . 
 

 
 

* (117  118- ) 
1- :  

, . 
2- : , 

, .  
,  

 
.  

 

 
 (119  120- ) 

 
, . 

 
 

  (>30 )  
 (  Vitis labrusca 

 
) 

 
,  

 
 ( ).  

,  
 

 
 “  

”  
 

 (121- ) 
  
.  

 
 

, -  
.  (  

)  
. 

 
.  
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* 
,  

) , , 
.  

, 
 

,  
.  

 30  
. . . . .  

 
 ( , , .) (122- ) 

 ,  
,  

,  

-  
 

 ( , .)* 
 

. 
 

 

-  
 

  ( , .)* 
,   

,  
 

,  
 

 ( ,  .)* (123- ) 
,   

, ,  
 

- ,  
 +10  

.  
 

* 
  

, ,  
.  

 

,  
 2-3 ; 

 10  

 
* 

 
,  

 

 -  
 

 
,   

.  
 

 ,  - , -  
 2-4  

 
 

    
,  

, 3-4  
 

 ,  - , -
 2-4  

 

 
: . 
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4 – . 
 

 
 

4.1.  
 
      , , , ,  

. 
      . , ,  

, .  
,  (124- ).  

.  
. ,  

. . 
      ,  

, , , ,  
.  

, . .  
, , ,  (125- ).  

       
, . , , 

 (126- ).  
, .  
. .  

       3 2 , 
. ,  

.  
, ,  

. 
 
      .  Phomopsis viticola  

,  Phoma viticola  Fusicoccum viticola. ,  
,  0,2-0,4 , , , ,  

, . ,  
 (127- ). :  

, , 7-10,4 2-4 , ,  
) , 12-20 2 ;  ( ), 

, 18-30 0,5-1  (20- ). .  
      ,  

, ;  2 ,  
.  

      , ,  
.  

. ,  
.  

       Cryptosporella viticola ,  
. ,  

, , , , . , 60-72 7-8 . 
, , , 1 , 11-15 4-6 .   
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      .  

, ,  
. 
 

.  
, .  

 
 

. . 
 1-37 ,  23  

100% .  
 21-30 . 

 
,  

. 
 

20 - .  
 (Phomopsis viticola)  

- ( ) - ( )  [22]. 
 
      .  

, , . 
. 

, .  
 

. . 
 1-37 ,  23  100% . 

 21-30 .  
,  

. 
      ; 

,  5-7  
.  

. 
      ,  

.  
. 

      .  
 

;  
 1  

;  
, .  

      ;  
, .  

, 
   2  (  1-3  6-12 

)  ( , , .)  [22, 78]. 
 

4.2.  
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      ,  600 
 

.  250  
. ,  

 280-300  (  700-895 ) . 
      .  8  

, .  
,  25-50 : , 

, , ,  
, , . , 

 (128- ).  
.  

, . , 
, .  

       
.  

 
.  

,  
 

. , ,  
,  (129, 130 

 131- ). 
      .  27  80  

; , ,  
. 

 
      .  Eutypa lata  Eutypa armeniaca)  

) .  
. , , ,  

. ,  355-550 ,  
 210-260 11,8-14,5 . , , 30-60 -5-7,5 ,  

8 ,  60-130 . , ,  
, 6,5-11 1,8-2  (22- ). 

       Libertella blepharis  Cytosporina sp.).  
,  1 , , 18-45 0,8-2 , . 

,  
 (21- ). 

       
. , 2 , . 

,  
. 

 
 
 
 
 

      21 - .  
 (Eutypa lata)  

 
 

,  ( )  
 ( ) [16]. 
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      .  
, .  ,  

 1-2 , 3-4 .  
.  

 
.  50-100 .  

      .  
 2 ,  

. 
       20-25 ,  2 

,  ( )  11-12  
. , ,  

.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      22 - .  (Eutypa lata)  

 ( ),  ( ) [Carter, 
Talbot, 1974 [16] ]. 
 
      .  

. . 
 

. ,  
.  10-15  

 [16].  
 

4.3.  
 
      , , , ; 

, , , , 
, , .  

       
. .  

, .  
, ,  

; , ,  
 (132- ).  
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 2-3 ,  
, .  –  

, .  
. 

      , ,  (133- )  
, ,  

.  
      ,  1-2 ,  

. 
      , ,  

. ,  (GFLV)  
,  
. 

      . ,  
.  

, . 
      . . 
 
      .  Xanthomonas ampelina .  

, , , . 
 
      . .  

,  
, .  

,  
.  

. 
      ,  

, .  
,  50  

. 
      .  

.  
;  

; 
 

;   
; ;  

 [34]. 
 

4.4.  
 
       (  – flavescens dorée) , 

, . 
      . ,  

, .  
 ( ) ,  

, ,  
. 

      , , , 
,  

.  
;  2-3 ,  
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, ,  
(134, 135  136- ). 
      , , 

, , ,  
(137- ). 
       (GFLV)  

 “ ,  
” ) .  

 – 1)  
; 2) ; 3) 

; 4) . Leafroll  
corky bark ,  

; leafroll  
; GFLV  

, ;  
. 

 
      .  (Scaphoides littoralis Ball.) 

.  
. 

 
      . .  

. .  
,  

.  
       

.  (black ring virus)  
, ,  

. 
       2 : 1)  

; 2) , 
; 4-5 ,  1-  

. 
      .  

.  
 1-2 , 

.  30  72  
, .  ( , 

) . 
      .  

 30 ,  7 
. ;  

,  3-6 
, ,  

14  [17].  
 
 
 
 
 
 

                                                
14  

. 
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5 – . 
 

 
 

5.1.  
 
       ( , )  

, , ,  
, . 

      . , , . -
, , ,  

,  (138  139- ). 
,  ( ), 

, ,  
.  

. ,  (23-
). , ,  

, .  
. ,  

, , .  
 
 
 
 

      23 - .  
 (Gnomonia 

leptostyla = Marssonina juglandis)  
 [80]. 

 
 
      .   Melanconiales  Marssonina juglandis 

,  Gnomonia leptostyla  ( ) .  
. , , , 

, .  4-6 .  
: - . , ,  

, , 2 ,  ( ), 16-
30 -3-4,5 .  , , 6-12 1-1,5 ,  

.  
      ,  

. , ,  300 , 
 300 . , 50-70 8-14 , . 

 2 , , , ,  
, , 17-25 2,5-4 .  

 
      .  

.  10  
, .  

.  
,  

. ,  
,  

, .  
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, ,  
, , ,  

.  
. 

      . . 
, ,  

, 1%  
.  

 
 2-3%- ,  

1%-  1-2  
.  –  

 – ;  
,  

 [9, 50, 52, 79, 80, 97]. 
 

5.2.  
 
      ,  

. , ,  
. ,  

.  
 

 [50]. 
 
       Microsphaera juglandis . ,  

, 22-30 11-14 . ,  
, ,  85-120 .  5-14 ,  

, ,  
,  1-3 ,  

.  170 ,  85 .  
 3-5 , , , 45-56 38-45 , 

6,  3,4  8 . , 11-25 7-11  [2, 50]. 
 

5.3.  
  
      , 

. , -
. , .  

. , ,  
.  

 
 [9, 50, 79]. 

 
      .   Microstroma juglandis 

. ,  
 

.  ( ) 
, , 18 9-10 .  

, , 5-8 2-3  (24- ). 
 

      24 - .  
 (Microstroma juglandis)  

 ( ),  ( )  ( ) 
[80]. 
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5.4.  
 
      . 

 
, . 

 
 (Daldinia concentrica, Ganoderma applanatum, Polyporus arcularius).  

,  
.  

 ( , ) . , 
, , , , , 

, , , , , .  
.  

, .  
 [50]. 

      . ,  
 (“ ”)  (140  141-

). , , , , ,  
.  

.  
) . 

 
      .  Inonotus hispidus  Polyporus 
hispidus).  (140- ) , ,  

, , , 4-12 6-20 2-7 . , ,  
. , , .  

,  2-5 . ,  0,2-0,5 .   
10-12 6-7 . , , , , 9-12 7,5-9 

. , , 18-25 6-9 .  
. 

 
      .  

,  
. ,  

. ,  
. . 

       (142- ) . 
.  

.  
 
      .  Polyporus squamosus.  (  

)  (142- ). ,  
, , , . 

, ,  10-60 , ,  
, , , .  

. , , . .  
,  2-4 . , ,  

, 10-14 4-5 .  
 
      , ,  

. , 
,  

, , . 
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       (143- )  
 “ ” .  

 ( ), , , , , , , , ,  
. . 

,  
, , .  

,  
. , ,  

.  
 
      .  Fomes fomentarius.  (143-

) , , ,  10-40 , ,  
, .  

, , , ,  1-2  
. , ,  

. , , 
 2-6 .  25-30 8-11 , .  

, 14-24 5-8 , .  
 
      ,  

, .  
, .  

2- , , ,  
, . 3- , 

.  
.  

 
.  

 [79, 97]. 
 

5.5.  
 
       [9].  

,  
 “ ”  “  

” . 
 

    
 

       
 Cytosporina juglandicola, Coniothyrium foedans, 

Microdiplodia juglans  Diplodia juglandis  [70].  
       (  Fusarium solani),  

 (Alternaria alternata),  (Pratylenchus spp., P. vulnus, Meloidogyne 
spp., Mesocriconema xenoplax)  (cherry leaf roll virus – CLRV)  

,  [73,  
]. 

 
5.6.  ( )  

 
       – Cytospora juglandina.  

, .  
, . 

,  (  50-75 ), . 
, , 

. ,  
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. ,  
. 

      .  
. , . 

 
,  

 ( , ,  
) . 

 1-3 . 
, . , 

,  
. ,  

. 
       “  

” .  
      . ,  

, ,  
.  

, . 
,  

.  
. 

       1,5-2  
.  15  

. ,  
.  (  

 3%- , 1-2%- , 1-2%-  1-2%-  
)  (70%  + 15%  + 

15%  70%  + 30% )  (200  + 100 ) 
.  

       
 [7a, 97]. 

 
5.7.  

 
      , , , ,  

, . 
      . , , , , ,  

. , ,  
, , ,  

. , , 
, ,  

, ,  (144- ). 
. ,  

, ,  (145- ). 
, , ;  

.  
(146- ). .  

. 
  
         Xanthomonas arboricola pv. juglandis,  Xanthomonas juglandis, 
Xanthomonas campestris pv. juglandis, Pseudomonas juglandis. ,  ( ) 

,  0,7-3 0,4-0,7 . 
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      , . ,  
. , 

.  
.  

.  
,  

. ,  
.  

.  
, .  

. ,  
 (1%-  

.)  [9, 52, ]. 
       

5.8.  
 

      .  
.  

 
. , ,  

 “  
”  “  (  

) ” . 
      .  

. Sphaerotheca pannosa  
, .  – 

Phyllactinia suffulta – ,  
,  – .  

, 
.  

.  
.  

      . 
Phyllactinia suffulta  

.  
 

 “ ” 
. 

       , ,  
. , -

, .  – 
 

.  
. ,  

.  
. 

 
       Taphrina amygdali (  Exoascus amygdaki) .  

.  
, 11 8,3 . , 24 9-11 , 4-8 . 

, ,  3,0-4,0 .  
      Taphrina  

 “ ”  
. 
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       Fusicladium amygdali  

. .  
,  

.   
.  

 – . 
. 

      .  Pseudomonas caucasium  
. . ,  

, .  
.  
 [50, 79].  

 
5.9.  

 
       Phyllactinia suffulta  

. . . 
 

, ,  
.  . 

.  
, , 

, .  – 
.  

. 
        

 Fomes rimosus  Phellinus rimosus) . 
 

.  2-3 ,  
.  

.  
. 

 
5.10.   

 
 

      , , , 
,  

; ;  
, , ;  

; ,  
,  

;  1%-  3%-  
; , 

; , ; 
 2-3  ( ,  

 10-12 ) 1%- ,  
0,4%- ;  

 1%- ;  
 1%-  (100  

 1 )  3%-  (100  3  3  
)  [78, 97].  
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6 – . 
 

 
 
      . 

, , . , ,  
, ,  

, .  
, , , , .  

, , ,  
, , . ,  

 1%-  [9]. 
 
        Melanconiales  Sphaceloma punicae  [59, 
130]. . 
 
      , ,  

. ,  
,  [9]. , 

 “  
”  “ ” . 

       
.  Aspergillus spp., A. niger, Botrytis 

cinerea, Penicillium spp., P. expansum, Alternaria alternata [62],  
 Aspergillus, Cercospora, Cladosporium, Phoma, Phomopsis, Gloeosporium 

 Pestalotia  [59, 80, 81, 130, 160, 161]. 
       [62].  

,  
 “ ”  “  

” . 
 

    
 

       
 (  Phoma punicae),  (Zythia versoniana, Pestalotia 

granati, Ceutospora punicae, Phyllosticta granati, P. punicae  
(Meloidogyne spp.) ,  ( ) 

 [59, 73, 80, 81].  
       ( ) 

, , ,  
 [9]. 
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7 – . 
 

 
 
        ,  

. ,  
, , ,  

1 , .  
, , . 

, .  
.  

,  
. . 

, 2  –  
 1%-  [9]. 

 
      .  Melanconiales  Colletotrichum caricae 

.  
 ( ), .  

, ,  85-270 . ,  
 1-12 , , , , ,  

, 22-106 2-6 . , 7-33 2 . , 1 , , 
, 8,7-24 3,5-7  (80).  

 
       

.  
.  

. , , 
, , . 

 Fusarium ,  
.  

,  [9]. 
       .  

.  
, , .  

 [9]. ,  
 “  

”  “ ” . 
      . , 

.  
, , , , , 

. , 
. 2-3  

.  
.  

.  
.  

. ,  
.  “  

”  “ ”  
 [9, 20, 79, 81]. 
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      .  Phomopsis cinerescens . 

, , ,  
, ,  250-500 . ,  

, , 15-20 -1,5-2 .  2  – -   
. , , 6-9 2-2,5 ; 

, , 20-25 1 ,  
.  

       Diaporthe cinerescens  ( ) ;  
. , ,  

. , , ,  
, .  8 .  

.  2 , , ,  
, , . 

       [20]. 
 
       [62]. 

,  
 “ ”  “  

” . 
       ( .) ,  

 [62].  Bacterium fici .  
,  

. ,  
,  ( ).  

      ,  
.  Aspergillus spp.,  

A. niger, Botrytis cinerea, Penicillium spp., Alternaria alternata,  
 Cercospora, Cladosporium, Phomopsis, Gloeosporium  

 [59, 130 .].  10  
, , 

. 
 

    
 

       (  
Ascochyta caricae),  (Cercospora, Phyllosticta, Cylindrocladium, 
Corynespora ),  (Pratylenchus spp., Meloidogyne spp.,  
Aphelenchoides bessei)  (fig mosaic virus) ,  

 ( )  [59, 73, 81,  
]. 
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8 – . 
 

 
 
      , , , , ,  20 

 [76a, 97a]. , 
, , , , , , 

, , , ,  
.  

. 
 

8.1.  
 

      .  
,  

 ( ) .  
 –  

, . 
      ,  Phytophthora 
citrophthora, Phomopsis citri15, Botrytis cinerea  Sclerotinia sclerotiorum  

 [78] (  “ ” 
).  

      , ,  
, , , 

,  
.  

      ,  
. ,  

 [73a]. 
 ( )  

 [74].  
      .  

, , ,  
 – .  

, ,  
.  (  

) , , , 
 (147- ). , 

. ,  
. .  

 
. 

      . ,  
, ,  

, , 
, ,  

                                                
15 Phomopsis citri  Diaporthe citri )  

 [78] ,  
 

,  [11]. 
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 1%-  
.  

      , . 
.  

 (  
) ,  3%- , 2-3 

 1 , 2  (  4  
)  12 .  

,  
.  

, , ,  1%-  
.  

      . 
 0,01%-  18-20 . 

.  5 , 
 7-8 ,  1:1:1 

,  5  
.  

 2  
 1%-  (10 2)   

1%-  (5 2)  [11, 73a, 74, 76a, 78]..  
 

8.2.  
 

       Phytophthora 
parasitica  P. citrophthora .  

.  
 [73a].  

,  
. 

      . , , , 
, .  

 –  
 (147- ).  

, .  
, , 
, . 

,  
. 

      ,  
 

. . 
      , , , 

, , .  
. . 

      , ,  
. ,  

.  (148- ). 
      , 

.  
. , 

.  



 107

.  
. 

      . 
 ( , )  2  

, .  
, . P. citrophthora 

 5  32 ,  24-28 ,  
P. parasitica  30-32 .  

,  
 [11].  

      . 
 
      . Phytophthora parasitica.  3-9 . 

,  100-300 . , 
, , , , 25-50 20-40 .  

, 8-12 5-8 . , ,  
, ,  15-29 .  
,  60 ,  3-4 . 

      Phytophthora citrophthora.  7 .  
,  2-5 . , , , 

, 45-90 27-60 . ;  
. . , 

 28 ,  1,5-2  (25- ). 
       Phytophthora parasitica  P. citrophthora  P. citricola,  
P. syringae, P. palmivora, P. cactorum, P. cinnamomi, P. hibernalis  P. drechsleri  [11, 
79]. 
 
 
 
 
 
 
 
 
 
 
 
 

25 - . Phytophthora citrophthora:  – 
;  –  

;  – ,  
;  – ,  

;  – 
 [80]. 

 
 
 

8.3.  
 

       Colletotrichum gloeosporioides .  
.  

 
 [73a]. .  

      . ,  
. -

, , .  
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, ,  
– . 

, .  
, ,  

. , , , 
. .  

. 
      . 

,  ( ) 
 

.  
      ,  

, . 
 
      .  Glomerella cingulata. , , 

, 12-22 3,5-5 .  Colletotrichum gloeosporioides.  
 

.  90-270 , , . 
,  

, . , , ,  
, 10-19,5 3-7 . , , 

.  
      ,  5-8 ,  

.  
.  1  

. 
 
      . 1. ,  
(C. gloeosporioides)  

,  
.  

,  
.  

 ( , 
) ,  

.  
 

,  
 ( , , ,  

)  [11]. 
      :  
- ;  
- ,  1,5  

. ,  
, .  

,  
, ; 

-  
, ,  

;  
- ,  

,  (  
). 

          2.  ( )  
 – Gloeosporium limeticola – 
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.  12-20 3,5-6 ,  
, ,  

. , C. gloeosporioides 
, , 

; , 
. ,  

 20  [11]. 
 

8.4.   
 

 
      .  Alternaria citri .  

 Alternaria alternata ,  
. .  

 ( ) ,  
,  (149-

), .  
 (150- ). A. alternata  

 – .  –  
 

. ,  
. A. alternata  

 
.  
,  

.  
 ( , ,  200 , 8- )   

.  
 

.  Aspergillus niger  
 ( ). 

      .  Rhizoctonia solani .  
, ,  

.  Oomycetes , 
Peronosporales , Pythiaceae  Pythium  Phytophthora  

.  
.  

      .  Thielaviopsis basicola . 
,  

. 
      .  Guignardia citricarpa , 

 Phyllosticta citricarpa (  Phoma  citricarpa). 
. 

      .  Botrytis cinerea . 
.  

, ,  
. , , 

.  
. 

      .  Fusarium oxysporum f. sp. citri . 
,  

, .  
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      .  Diaporthe citri ,  
 Phomopsis citri. ,  

.  
, . 

      .  Elsinio  fawcettii  
 Sphaeceloma fawcettii), E. australis  Sphaeceloma australis)  

 Sphaeceloma fawcettii var. scabiosa .  
, , . 

       ,  
.  154- . 

      .  
 (155- ). 

      .  :  
, , .  

. : , 
. :  

, . 
: , ;  

 (156- ).  
 

. : ,  
 – ,  (156- -

). , , 
. 

 
.  

.   
.  – , ,  

,  
 (156- ). :  

, .  
,  
, .  : 

 – , , , 
 (157- ). 

;  
, .  

.  ( )  
, .  

,  (156- ).  
. : 

,  
 (157- ). .  

.  
, . 

       
, ,  

 
[11]. 
 

8.5.  
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.  

. . 
         

. 
       ( ).  Rhizopus  

. ,  
, , .  

 ( )  
. 

       ( ).  Aspergillus niger 
,  Aspergillus .  

, , . 
, , ,  (  

) ,  (151- ). 
,  

; , ,  
,  2,5-4 . 

 
.  32 . 

         ( ).  Penicillium italicum . 
. , , ,  

, , , ,  
. -

 151- ). , ,  
, . 

, , 3-5 2-3 .  
       

.  P. italicum  
.  

 24 ; 10  P. italicum , 
.. 

          ( ).  Penicillium digitatum 
.  

.  
 6-12 , 24-36  

 2-4 . , , 
,  

.  ~2,5 , ,  
,  (151- ),  

, ,  
.  

, , , . 
. ,  

.  
, .  

. , 
, 6-8 4-7 .  

,  
.  24  

, 30  10 , 1  
. 
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       ( ).  Botrytis cinerea 
. .  

, ,  
.  Sclerotinia 

sclerotiorum, Trichoderma viride  Phytophthora spp.   
, .  

, ,  
 (151- -

).  
 ( ) . ,  

 
. ,  

.  
. ,  

.  
. 

       ( ).  Sclerotinia sclerotiorum  
. , , ,  

,  
.  

      .  
, , , .  

, ,  1-3  
 (152- ).  

 1 .  
,  

.  
. 

.  
. , 

. 
      .  Alternaria citri . 

.  
. 
 

.  13-15oC ,  
 ( )  4-6 ,  (  

)  8-10  12-16 .   
  
      . Alternaria citri. ,  

. , -
,  4-6  1 , , 25-

40 15-22 . 
 
      .  Fusarium moniliforme  Fusarium 
oxysporum . .  

 
. ,  

.  
      ,  

. ,  
,  

. , , - -
.  
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, , , ,  (152-
).  

       
.  

, .  
. 

 
. 

        
): 

- .  Endomyces geotrichum , 
 Geotrichum candidum (152- ). 

- .  Physalospora rhodina ,  
 Diplodia natalensis (  Botryodiplodia theobroma). 

- .  Botryosphaeria ribis ,  
 Dothiorella gregaria. 

- .  Diaporthe citri ,  
 Phomopsis citri (152- ). 

- .  Pleospora herbarum ,  
 Stemphylium botryosum. ,  

,  
. 

- .  Trichoderma viride (  T. lignorum) 
 (152- ). ,  (  

) ,  
 [11]. 

- .  Pseudomonas syringae  (152- ). 
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9 – . 
 

 
 
       

, ,  
. 

 
9.1.  

 
       Coelomycetes  Sphaeropsidales  Phoma 
tracheiphila (  Deuterophoma tracheiphila) .  
      .  

,  - , , , ,  
;  - , , , , , ; 
 - .  

      , , ,  
, .  

. 
      . ,  

.  
 –  (153-
). ,  
, , .  

.  
,  

. ,  1-2 ,  
. ,  

.  
       –  

 
  .  

 
      . Phoma tracheiphila. , ,  

,  52-165 , .  
, , , , , 2-4,2 0,5-1,5 .  

.  
      , .  

,  
. ,  

, . , 4-
6,7 2-5,4 ,  – ,  

.  
 
      . ,  

 
.  

      .  
,  

.  
. 

.  
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      ,  3-25  
, 15-16  40 . 12,7-22,4  

 48-58 .  
 20 .  

, .  
,  
 1 )  

, .  
. . 

      .   
 

; -
 

 3  
;  

, ; ;  
; , ,  

;  
; ; ,  

; ,  
; ,  

 1%- ,  
 (  

)  [11, 78, 93a]. 
 

9.2.  ( )  
 
       Xanthomonas campestris pv. citri (  X. citri) .  
      .  – .  – , , , 

, , , , , , , , , 
, , ;  – ., , , 

, , , , , , , , ., , 
, ., , , , , , , , 

., ;  – , , , , , , , 
, , , ., ., ;  – 

, , , , , , , , 
, , , ;  –  ,  .,   
. , .  

      .  (Citrus grandis, C.  sinensis)   
;  

 Poncirus trifoliata, Fortunella hindsi, F. japonica, F. crassifolia);  
(Citrus nobilis)  (Citrus nobilis var. deliciosa)  

. 
      . ,  

. ,  
.  

      . , ,  
.  

, , ,  
. ,  

, , ,  
,  3-4 .  

. , . 
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, , 
 –  ( ) .  

.  15 . 
,  

.  
      ,  

.  
, ,  

.  
: , , , 

. .  
      : 
1) ; 2)   

; 3)  
;  

, , , .  
 Phoma citricarpa  , Phomopsis citri  
, Colletotrichum gloeosporioides  Cladosporium citri 

. 
 
      . Xanthomonas campestris pv. citri. ,  

, , 1,5-2 0,5-0,75 . , 
. ; ; ; .  

, ,  
, , , . , , , 

. , , , 
, . , , , ,  

.  20-30 ,  
35 ; 49-52 .  
 
      .  

; .  
,  

 – . 
      .  

 
; -

 
 3  

; ,  
; ,  2  –  

,  1%-  
 [11, 78, 93a]. 

 
9.3.   

)  
 
       (Citrus tristeza virus) . .  

 
.  – , , , ;  – ., 

, , , , , , .;  – , , 
, , , ;  – , , , , 

, , , ;  – ., ., .  
,  
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. 

      .  ( ) (Citrus auranthium)  
(Citrus aurantifolia) , , 

 ( , , ) 
.  ( ) . 

      .  
.  

 1930-1942  
75 .  

.  
      . .  

,  ( ) , , 
, , .  

 
. 

       – , 
. 
 

.  
, , . 

,  
, . ,  

 –  
.  

 
, .  

.  
      . 

 
. ,  

,  
. 

 
      . .  R/1; 
4,3/5; E/E; S/Ap. , ,  2000 12 .  

,  6,5 106 .  26000.  
,  

.  
. ,  

.  
       

. ,  
.  –  

,  
.  

,  
 ELISA .  

 
      .  

, ) .  
.  

. , 
 (Toxoptera citricidus),   (Aphis gossypii),  ( ) 

(Toxoptera aurantii),   (Aphis citricola)   (Aphis spiraecola)  
. 
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      .  
 

;  
 

 3  
; ,  

; ,  Citrus jambhiri  Citrus limonia , 
Poncirus trifoliata  

 (  
); :  

 
 

 [11, 78, 93a]. 
 

9.4.   
(“ ”)  

 
      .  – . 

. . .  
.  

      .  
. ,  

, , ,  
. .  

, , , , 
. . . 

. 
      .  

. ,  
. ,  

. . 5-6  
.  

      .  
 

;  
 
 

 3 ;  
, ; , ; 

,  
 [11, 93a]. 
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10 – .  
 

 
 

      , ,  
. . 

 
10.1.  

 
         Botrytis cinerea  

 Botryotinia fuckeliana).  
, ,  

. 
      , , ,  

, .  
 

. .  
.  

. ,  
.  

.  
. 

       Sclerotinia sclerotiorum  
. ,  

.  
      , ,  

. , ,  
.  

. ,  
, . 

      ,  
. 

       Mucorales  ( ) 
. ,  

,  
. , ,  

, . 
 

.  
.  

,  
.  

.  
       50 . 
        Verticillium albo-atrum  

. , ,  
, , , , , .) 
, , , , , 

.  
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      . ,  
, .  

,  
. ,  

,  
. 

      .  
. 

      . , , 
, ,  

.  
.  

, ,  ( )  
. 

      .  Aphelenchoides fragariae .  
. 

      .   
;  

 1,5-2 .  
, ;  

,  
;  

, .  
, ; 

 (  
). , , ,  

 
;  

, ; 
 3%- . 

 ( ,  
) 1%-  

;  
 1%-  

 3  ( ,  
12-15 ) ; , ;  

 [78].  
 

10.2.  
 

      , 
, ,  (“ ”) .  

        Pseudopeziza ribis  
,  Gloeosporium ribis.  

,  G. ribis  f. sp. nigri , G. ribis  f. sp. rubri  
. ,  

.  
,  [78]. 

        Mycosphaerlla ribis  
.  Septoria ribis.  

, .  
       ( )   Cronartium ribicola 

.  Ribes  
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, .  
. 

        Puccinia ribesii-caricis 
.  (  

, ) ,  
. 

       ( )  (Ribes virus 
1) . , . 

,  
, .  

.  
, . 

.   
      , 

 (Phistopus ribis) .  
. 

      .  
;  

 1,5-2  
. , 

.  
, , .),  

;  
.  

; ,  
, ,  

;  
 ( , .)  

.  
 1%-  2%- ;  

2  –  2%-  
.  1%-  

 (  10-15 )  
 ( ,  10-15  

) ;  
, ,  

; , 300   , .  
 

,  [78].  
 

10.3.  
 
      , ,  

.  
        – 
Sphaerotheca mors-uvae  Microsphaera grossulariae .  

, . 
 M. grossulariae ;  
, . 

 Ribes . 
      . ,  

,  
. , . 
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      . Microsphaera grossulariae. ,  

,  75-120 .  5-22 ,  
, 105-165 6-9 , ,  4-6  

.  3-4 (  10 ) .  
, 45-65 30-40 , , 4-6 (  3  5) . , 

18-28 10-18  [78, 79]. 
 
        Pseudopeziza ribis f. grossulariae  

,  Gloeosporium ribis f. grossulariae. 
.  

       “  
”  

Puccinia ribesii-caricis  Cronartium ribicola .  
.  

         . 
.  –  

. 
.  

. 
,  

 ( ) , . 
 

. 
      .  

;  
, , ;  

 – ;  
 

. ,  
;  

  
1%-  2%-  (  1500-2000 

); ,  
, . , 300  

, ;  3-4 
 ( ,  5-10 )  (  

 1%- , 0,5%-  0,4%  
)  (  1200-

1500 ); , ,  1%-  
 3  – ,  

;  1%- , 10 
;  

;  
 [78]. 

 
10.4.  

 
      , ,  

.  
        Phragmidium rubi-idaei .  

, . ,  
. 
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      . Phragmidium rubi-idaei. , -

,  60 ,  20-25 . ,  
, , ,  

.  1 , , , 14-26,5 12,5-24 , 
, ,  2-3 , .  

,  ,   (  0,2  ,   1-2  ),  -
, ,  40-70 .  1 , 

, , , 15-27,3 14-25,6 , ,  2-3 , -
, . ,  

, , , . ,  
, 80-135 26-38 , 4-10,  7-8 , ,  

 (  18 ) , , 
, , ,  
 3 , , ,  90-120  

, . 
 
      ,  

. .  
.  

, .  
.  

 1 .  
 

. 
      ,  

 ( , ) .  
 22-25 ,  15-25 ;  5-30 , 

 16-18 .  
      .  

 28-30 .  
, , ,  

, . , 
, .  [78, 79]. 

        Elsinio  veneta  
,  Sphaeceloma necator  Gloeosporium 

venetum). ,  
. .  

       Didymella applanata , 
.  

, . 
       Mycosphaerlla rubi  

. .  
 Septoria rubi. . 

,  
.  

      , ,  (  3 ), , 
. ,  

; .  
.  

.  
, 

.  
.  

 
      .  – Mycosphaerlla rubi.  60-80 . 

 42-45 8-10 . , , 17-28 3,5-4,2 .  – 



 124
Septoria rubi. , , 

 50-120 ,  25-30 . ,  
2-5 , 22-66 1,5-2,4  [78, 79]. 
 
      . , , 

,  
. . 

 
. . 

      .  
;  

 
,  1  

;  
;  

, , ,  
;  2%- ;  

, ,  1%-  
,  (28-30 ), 1%-  

 2-3 ;  
;  

 [78]. 
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11 – .  
 

  
 

 
      ,  

.  
 

. 
       (  

)  ( ) .  
,  

, .  
, , . 

. 
       

 
. 

 
      11.1. .  –     

 – .  
 , ,  

,  
 

.  
           

. 
, , 

 –  
.  

          : )  
 (  

); )  
; )  

 
. 

           ( ,   
, .) ,  

, ,  
. :  

      1)  
.  

. 
      2) ; ,  

.  
. ,  

 
. 
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      ,  
,  

. . 
          . 

,  
, ,  

, ,  
, .  

 
.  

. 
             

.  
 ( , , .) 
,  

. , ,  
. 

          ,  
 
 

 . 
,  

 
. 

       –       – 
, ,  

, , ,  
, . 

      ,  
, .  

 
–  – ,  

. 
      , ,  

, ,  
,  (  

, ,  
, ) . , 

,  
. 

        “ ”  
, ,  

, . , , 
.  

       
 

, .  
        .    

 30  3 
. 

        ( )           
    ,  ,   

,  
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,  
.  

;  3  
. .  

 22-24 ,  18-20 .  
 20-22 . 

                .   
.  40%-  

 2%- , 3-4 ,  
,  18 , ; 

3-4 , 
, , , , 

 40%-  2%-  
.  

       
. ,  

,  
. ,  2-5%-  

1 ,  24 ; 
 2-3 .  

      , ,  
,  3  

. 
       

.  
        40%-  2%-  (1 . )  

 2%- .  
        .  1  

 16  (  16 ) .  
 (SO2)  

 
.  

.  
.  

       38%- , , 
.  1  10  

 3,6 .  
.  10  

 50-80% ,  24 ,  
.  24 .  

           .   
.  20  

. ,  
 (60 ) 

;  
.  ( ),  

 ( )  ( ) , 
, .  

           
 25-30 , ,  

 ( ) ,  
.  20 

 70-80  10  1  
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. ,  
.  (1-2 )  
 [94]. 100  45-60  [7a], 110-115  1-3 

 [54]  10-12  [78] .  [94],  
 82 , ,  

.  
 6 .  

            .  
 10-15  (45-50 )  

.  
. -

.  
. . 

,  
 60-65 .  

. 10-15 ,  
. 

       
 – , 38 ±1 , 

, 2-5  
, ,  [7a].   

              40% . 
(1500-2000 ),  (1000 ),  85% . (1500-2000 )  

, . 
 10-20   . 

 40-50  
.  

;  ( ) 
,  

 [54, 94].  
 
      11.2.  

 
.  

 
.   

 
.  

          . 
 –  

. 
          .   

 
. , 

,  
,  

.  
.  Trichoderma viride 

 T. lignorum)  T. harzianum  
.  

, ,  
. T. viride  ( , 

.) .  
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       ( -1, 2, 3  4)  
.  ( , , , ,  

) . -4 
,  

,  1   10   1  .   
 9   ( ,  ,  .)   

,  T. viride, T. harzianum, T. polysporum .  
Pythium, Rhizoctoni , Fusarium  ( )  

,  
, , . 

             
.  –  

. 
 (Streptomyces spp.)  

 (Penicillium spp.)  
. , 

.  
       ( , , , 

.)  
,  ( , .)  

. 
       Streptomyces sp.  
Trichothecium roseum  

.  
       (Fomitopsis pinicola, 
Phellinus igniarius  Inonotus obliquus)  

.  
 4-5 . 

      , ,  
,  

. ,  
, ,  

, , ,  17 
 12  

 [7a, 
9a].   
 
      11.3.  –  

 
. 

, ,  
 ( ) ,  

, . 
  ,   

.   ,   
  ,  .  

,  
. 

       
, . -

.  
 

. ,  
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 ( ) 
. ,  

 
.   

       “  
”  

.  
 

 
      , ,  

. . 
 

. .  
      , , ,  

 ( ) .  11-  
. 

 
11 - .  
 

   
 

 
,  

 
,  

 
,  

 
,  

, 
 

200-300 800-1200 150*  
300) 

25 (100-300)  
(-1000) 

 120-200 50-800 150-300  
, 

 
80-120 10-50 50-150 * 10-25  

(-50) 
, 
 

) 

50-100  0,5-2 50  
(50-150* ) 

5,0  
(10-12) 

 
)  

  50*  

 

*  21507-81 ( ).  
. 

 
11 - .  ) 
 

 [69] 
 

 
 
, 

 

  
,  

 

1.   
    -  151-300 100-200 -2 , -26 

 
    - ,  300 1500-2000 -28  
    -  300 800-1500 -28  
    -  300 150-400 -28  
2.   51-150 10-50 -2, -26, -28 
3.  ,  

) 
60-100 5   

 
 
       

. , -
, .  

, . , -
.  

, . 
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. 

       (  
)  ( )  

. , ,  
.  

, , ,  
, .  – ,  

 5-6 .  
 

. 
      ,  

, ,  
), .  

,  
.  

, .  
. 

       
.  

 
      11.3.1. .      ( )  

. 10  3%-  
. 1)  ( , , ) 

 2  0,3  ( ) . 
 5 , . 2)  
 0,3 , .  5  

.  10  
 1 , . 3)  

,  
, , .  

. 4)  
: , ,  

, . , 
.  

      10  3%- -
: , 0,3 ; , 0,3 ;  5  

 ( , ) , 2 ;  10  
, , ) , 1 ;  1  

, 1 ; ;  [9].  
       

. , 10  3%-  0,225-0,3  [69], 0,4  [54a]  0,45  
[52] . ,  

 1:1 .  
,  

 
.  

      ,  3%-  (  
4%-  5%- )  

,  
), 1%-  

, ,  
.) , 
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, , , , , 
, , . 

 
. 

      . 1)  
, . 2)  

 ( !) ,  
. 3) ,  

. 4)  ( , 1%-  
 3%-  5%-  

). 5)  
, . 6)  

 
.  

 
. 7)  

, . 8)  
 

, . 9)  
.  

      , ,  (  
) , , 1%- .  

       
 ( , ) 

 1%-  
, .)  

.  
       

, .  
          ,  .   90%-  

. ,  
,  ( .), 

,  (4-8 )  (6 )  
.  

          .   
 (KH2PO4  K2HPO4)  

.  
. 

               
, ,  

.  
 

.  
, , , 

.  
           95-99,5%  ( -)  

, .  
 ( ) , 15-30 , 
.  

 1:1 , .  
.  

           70  80% -
, .  
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, .,  
 ( ) , 8-20  

.  (25-30 )  
.  30  ( , , 

, , .) ,  
. 

            ( . .)  
 (  Na-  

– )  
 15-20  

. :  40%,  5%, 
 55-60% [9].  

       –      ( ).   . 100 
 6  12 .  

 6  15 .  
 

 (  “ ”  
).  12 ,  

. , 
,  100 .  

,  60-70 .  
,  

.  15 . 
. 

 “ ”  “ ” .  
.  

      ,  
)  13-32 ,  13-15  

. ,  1  
 (12- ); , 1  

 1,099 ,  13 .  
, 12- , ,  

 (0,5 ,  1 ,  5 ) ,  [9, 69].  
, . ,  
. .  

      ,  
,  1  

0,5 .  
        .   ,  ,   

-
 (  Erysiphaceae ),  

 Botrytis cinerea)  
.  

. 
          . ,  

 
 ( , ,  

)  
,   1,5-2  ,   

.  15  
. .  3%-  

, 1-2%- , 1-2%-  1-2%-  
  (70%  + 15%  + 



 134

15%   70%   +  30%  )   (200   +  100  )  
. ,  

, .  
      , , ,  

,  
 (  Agrobacterium tumefaciens) , 5%-  

 3-5%- .  
,  

,  
.    

       
 5%- .  

,  
[7a, 9a].  
 
12 - .  0,5 , 1  5  

 
 

1   
 

, 
 

 
, 

 ( ) 

100   0,5 , 1   5 -    
 

,  
0,5  1  5  

1,100 13 3,50 7,00 36,25 
1,108 14 3,25 6,50 33,40 
1,116 15 3,00 6,00 30,95 
1,125 16 2,80 5,60 28,80 
1,134 17 2,60 5,20 26,90 
1,143 18 2,45 4,90 25,20 
1,152 19 2,30 4,60 23,65 
1,161 20 2,15 4,30 22,30 
1,170 21 2,05 4,10 21,10 
1,180 22 1,90 3,80 19,95 
1,190 23 1,80 3,60 18,95 
1,200 24 1,75 3,50 18,10 
1,210 25 1,65 3,30 17,15 
1,220 26 1,60 3,20 16,35 
1,230 27 1,50 3,00 15,60 
1,241 28 1,45 2,90 14,90 
1,252 29 1,40 2,80 14,25 
1,263 30 1,30 2,65 13,70 
1,274 31 1,25 2,55 13,10 
1,285 32 1,20 2,45 12,60 

 
      11.3.2.  

. 
               

 ( , , , , ),  
 (  – , , , .)  

 ( , , )  .  
, ,  

.  
, ,  

 (  
) . 

 Penicillium, Diplodia, Botrytis  
Phomopsis .  

,  
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. , ,  
.  

 
;  Botrytis, Monilinia, Sclerotinia, Alternaria  Rhizoctonia  

.  
. 

. 
               

, , , , , 
,  
.  (  1  

) , ,  (20-70 )  10-
15  20-40 . 
      .  ( , ).  

, ,  Pythium  Phytophthora 
 (  

) ,  
. , 

 
. ,  

, .  
, ,  

. 
      , , 

. .  
 ( ,  

) ,  
.  

       ( , .) , , 
,  Sclerotinia, 

Botrytis, Rhizoctonia, Thielaviopsis, Ceratocystis, Fusarium  Verticillium  
,  

,  (Bipolaris, Drechslera, Alternaria),  
. , 

,  
.  

      , 
, , ,  

. 
       ( ) , , 

, , ,  
.  

)   ( ,  
) .  

      ,  ( )  
 ( ) .  200 , 

34%  .  .  .   200,  75%  .  .   Rhizoctonia, Fusarium, 
Pythium, Alternaria ,  

 
; .   

. 
       ( ) , 

. . , 
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 (Phytophthora, Pythium, Peronosporaceae  
) ,  

, , ,  
.  

,  2  6 .  
 

.  (  – IBP)  ( )  
,  ( )  

 Bipolaris  Drechslera  
.  

       
 ( ),  ( )  ( ) 

, ,  
 ( )  ( ) .  

. 
       ( , , ).   

 ( , 
, , , , , , 
, , , , ,  

],  [ ], , .)  
.  

 ( ) ,  
,  

, , .  
, . , 

, , , 
, ,  ( ,  

, , , ) 
.  

.  
 (1- ). 

      ,  [= ], 
, .  (  

) , 
Pythium  Phytophthora, Fusarium  Rhizoctonia  

.  
, ,  –  

,   ,  
,  
. , 

  
. 

      .  
 ( )  Strobilurus tenacellus  

.  
.  

 –  ( )  
. ,  ( , ) 

.  
 (  

) .  
, )  

, . , 
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,  ( , 
, , .)  

. . 
      , . 

 
; .  ( ) 

Pythium, Phytophthora, ,  
. , , 

,  
.  

 
.  

      , , , 
, , , . [7a, 

9a, 69].  
. 

 
      11.4.  

 ( ) ,  
 

, ,  
,  

.   –    .   ,  
  

  ,  . 
      ,  

, ,  
    ,  

.   
       –  

.  
.   

 
      11.5.  ( )  

.  
 (  

),  
 

.  
, ,  

, ,  (  
) .  

: 
; 

; 
; 

. 
       

: 
; 

; 
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 ( )  
 

; 
 

. 
      , ,  

 ( )  
, , ,  

.  –  
,  

. 
       

,  –  
 – ,  

.  
,  

,  
. ,  

, , 
 

. 
       – , ,  

 –  
 –  – 

.  
            ( )  –   

,  
.  

 ( )  
. 

      , ,  
.  

 
 [7, 7a, 9, 9a, 11, 53, 63, 64, 69, 78].   
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12 – . 
 

 
 
      12.1. . , , , 

,  
 40 , 

.  
 
 

. 
       15-20%  

.  
. . 

       ( )  
, .  

      .  1,0-1,5 , , 
, .  

 3,5 ,  10  
.   

      . 
, ,  

.  
. 

      .  
.  

      ,  
. 

, ,  –   
, . 

      : 1)  
; 2) ; 3) 

 – ; 4)  ( )  
 [1, 68, 83].  

 
      12.2.. .  

,  (  – ,  
 1,5 ) .  

.  
 

, ,  
. ,  

, , , , 
 ( ) . 

, . 
 2 .  

.  
      1) , , 
15  (15 )  

.  – 30-60 3.  
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, 24 , .  
 300 .  

      2) , 1- .  
 40%-  1%-  2%-  (10  100  

200  40%- ) .  1 2 
.  24-48 ,  

.  1%-  
.  

20-25 .  
      3) , 2- . 2%-  

.  24-48 . 
      4) , 3- .  5%-  (50 )  
24 .  0,3 2  

.  1,5-2  
.  

       15-20  
 2-3  10  

 ( ) . ,  100-300  
. . 

,  0,5%-  
 [1, 52, 54, 68 .]. 

 
      12.3.  ,  

 ( ) .  
. : 1) 

 ( ) ; 2) 
; 3)  ( ) .   

. 
      . .  

.  
.  

 ±1 .  
, ,  30  50  

.  
, .  

. 
      .  

, . 
      , 

.  
,  

, ,  
.  18-20 ,  10-15 . 

       0  ...+2 ,  0 ...– 1 .  
 ( )  

.  
. 

      : 
- 0 :  

. 
- 2-10 : , ,  

.  
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      .  
 –0,5.. –1,5 ,  –2  

. 
      .  

.  90-95%  [1, 5];  
 [68] ,  85-96%, 

 80-85%,  70-80%. 
        

.  
,  (  5-30 )  

,  
. ,  

. 
      .  

 (13- ). 
 
13 - .  [1] 

 

  , *   
 1  

 1,5 

  1,5 
 1,5 

 1 
 1   1,5 

 
      .  

.  
.  “ ” 

)  (14- ). 2 2 , 
, -1  5-10%  11-16%, -2  3-5%  3%, -3   

0-0,01%  3-5% .  
2 2 .  

2 2  (15- ).  
 
14 - .  [5] 
 

 
 

 
, % 

 CO2  O2 
 

 

CO2 : O2 
 

N2 CO2 O2 
-1 79 9 12 21% 5:16, 7:14, 10:11 
-2 92 5 3 10% 5:3, 3:3 
-3* 97 0 3 2 1%, 2 2-3% 1:2, 1:3 
 79 0,03 21   

 

* -3 2 . 
 
15 - . 2 2   
                      [1] 
 

 2 2  
    

2   ,   
2  , , 

,  
, ,  
,  
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 –  , , 2 2  

 [1, 5, 68]. 
      .  
- ; 
- ; 
-  (  

, , , ); 
-  [1, 5, 68]. 
      ,  

. ,  
.  

. 
 
      12.4. .  

.  –  
,  16- . 

 “ ” 
 (17- ) ,  [5]. 

 
      12.5.      .  

 
. ,  

,  
.  2-3  

,  4-5  
.  12 .  

 (18- ) [5]. 
 
      12.6. . ,  

, .  
 

; ,  
;  

 ( );  
, , ;  

,  
;  

 (0-4oC)  (0-4oC, 1-3%  
8%  2) . 2  

2  1%  
 [110, 111]  0,1%  [112]. 
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16 - .   [5, 19, 38, 39, 40, 109, 110, 111, 112, 123, 125, 135, 143, 

144, 145, 146, 153, 154, 155, 158] 
 

   -  
1 2 3 4 

 
 

 
 

, Storage 
scald) (158- ) 

  , 
 

 
 

    
 – 

.  
,  

, , 
,  

,  

 
,  

;  
; 

; 
, 

 
 

 
 ( , 

, 
Bitter pit) (159  160-

) 

  
,  

 2-3  
.  

,  
 

 

 (  
 0,07-0,08% ).  

,  
;  

 – ) 
 

 –  5  3  – 
 1%- ,  

 0,1%- , 
.  

 
 

  
 (Soft 

scald) 

  , , 
,  

.  
 2-3 . 

 ;  
 

 ( ) 
,  

 

 
 

 (Jonathan 
spot) (161- ) 

 ,  
,  

.  
 

,  
, ,  

.  
 

 .  
, 0  

; 2 
 

 
 

(Low temperature 
breakdown) 

,  
, ,  

 
. 

 
,  

, ,  
 

   
,  

 
. , , 

,  
 

 
,  

.   
0,07% ;  

, 2  –  5 
 3  –   

1%- ,  
0,1%- , . 
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1 2 3 4 

 
 
 

 
(Pithy brown core) 
(162- ) 

 
,  

 
 

 

 – 1...–2   
. ,  

, , 
 

 

,  
 

 
 
 

(Senescent 
breakdown) 

  
,  

, ,  
 

, .  
, ,  

 

,  
, .  

 

, 
 

.  2  – 
 5  3  –  

1%- ,  
0,1%- , .  

 
 0,08-0,15%  

 
 

 
 

(Senile, Brown core) 

  
, ,  

 

   
 

, 
.  

 
. 

  
 
 

 
 (Water core) 

(163- ) 

 
.  

 
,  

 ( )  
 

   2  –  5 
 3  –   

1%- ,  
0,1%- , .  

,  
, .  

 
  

 
(Black end) (164-

) 

 
,  

 3  
. Pyrus serotina 

, 
P. communis  

. 

 , 
 

. 

,  , 
 

. 

 
 

.  (165, 
166  167- ) 

 .  
. 

  (80% )  
. ,  
. ,  

 
 

. 

  90-97%  
.  
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 2 3 4 
  

 (Venturia 
inaequalis, V. pirina) 

, 
 

 ; 
 

 

  
 

 
 (  

, Penicillium 
spp., P. expansum) 

, 
 

,  
 

 

 
;  

,  
, . 

 
 

 
, 

Botrytis cinerea) 

  
. ,  

 
,  

 ( )  
,  

  
.  

. 
,  

,  

 
 (Alternaria 

alternata) 

, 
, 

 
 

  
.  

2  1-3% 2  8%  
 

 
(Mucor piriformis) 

  ,    
 

. , 
 

 

  
.  

 

 
 

(Cladosporium 
herbarum) 

, 
, 

 
 

  
.  

2  1-3% 2  8%  
 

 (  
, 

Monilinia spp.) 

 – ,  
. , 

 
 

 

  
 

, . 
,  
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17 - .  
 ( ) 

 (%) [5]* 
 

  
IX X XI XII I II III IV V VI 

: 
    1,2 0,8 0,6 0,5 0,5 0,4 - - - - 
    1,0 0,4 0,3 0,3 0,25 0,25 0,3 0,3 0,5 0,5 

 1,0 0,4 0,6 0,6 0,5 0,4 0,4 0,4 0,5 - 
 

.  
 15% .  

 
18 - .  

 [5] 
 

  –   –   –   
* . .* * . .* * . .* * 

: 
   -  20 4 20 6 – – – 
   -  – – * 10 * 15 * 
   -  – – – – – * * 

: 
   -  12 2 12 5 – – – 
   -  – – 15 8 18 10 * 
   -  – – – – * 20 * 

,  16 4 16 4 16 6 – 
 10 – 10 – – – – 

 7 – 7 – – – – 
,  16 – 16 – 16 – – 

 – – – – – * * 
 

: * - “ ” – ; “ . .” –  ; “ ” –  
.  

 
      .  ,   

 Penicillium ,  
.  

 [38, 39]. 
  
       

 19-  20- . 
 
19 - .  

 [5]* 
 

   ( )  ,  
  

 
, 

1978 ([1]  
) 

  

:   (– 2…– 4) 1-8  
   ” (– 1…- 0) 6-7  (– 1…- 0) 6-7  
   ” (– 1…-1) 6-7 (0) 7-8 (– 1…–1) 6-7 (0) 7-8 
   ” (– 1…-1) 4-5    
   ” (1-2) 7-8 (0) 7-8,5 (1-3) 6-7 (2-4) 6-7 
   “ ” (– 1…- 0) 4-5 (–2) 6-7   
    ” (– 1…- 0) 5-6 (–2) 5-6,5 (– 1…– 0) 5-6  
   ” (2-4) 4-5 (+2... –2) 4-5,5 (2-4) 4-5 (0... +2) 4-5 
   ” (1-2) 7 (+2... –2) 5-8 (1-2) 7-8 (0) 5-6 
   “ ”   (0-2) 6-7 (0) 7-8 
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   “ ”  (–2) 7-8  (0) 7-8 

: 
   ” (– 1) 3,5-4   (0) 3-4 
   “ ” (– 1) 5,5   (0) 4 
   “ ” (– 1) 3,5   (0) 3-4 
   “ ”    (0) 5 

   (0…– 2) 6-7  
   ,  [5]: 

   ” (– 1…- 0) 60-80 
   ” (0-2) 20-40 
   ” (0,5-2) 25-30 
 

* .  90-95% . 
 
20 - .  

  
 

 ,  2, % 2, % ,  
 [5]: 

:     
    ” 3-4 0 2 5 

0 10 10 7-8 
0 5 2 7-8 
0 2 3 7-8 

    ” 3 0 15 6 
4 6 15 6 

   “ ” 0 5 3 6-8 
:     

   ” 0…–1 5 5 6 
 (1978)  ([1] ) : 

:     
   ” 0-2 3-5 3 7-8 
   ” 2-4 3 3 6-7 
   ” 0-2 2-3 2-3 6-7 
   ” 3-4 3-5 3 7-8 

:     
   “ -2” 0 4 2,5-3 6-7 
   “  ” 0 4 2,5-3 6-7 

 0 10  1-2 0,3 
 0-2 10  2-3 1 

 0 3 3 1,5 
 0-1 3 2 1,5 

 – 1 3 2 6 
. .   ([5] ) : 

:     
   ” 0 2 3 6-7 
   ” 0 2 3 6-7 
   ” 0-4 3-5 3 8-9 
    ” 0 0-1 2 6-7 
   ” 3-4 3-5 3 8-9 
   “ ”  0-2 3-5 3 7-8 
   “ ” 0-2 3-5 3 7-8 

:     
   “ ” 0 2-3 3 4-5 
   “ ” 0.... – 1   2-3 2-3 6 
 
      . ,  

 – ;  
 ( ); ;  

; .  
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       90  
.  (8-9 ) . 

, , , , ,  
. 

      .  
 ( , 

16 .) .  
 (  Bacillus subtilis 26D 

) 0,7  
.  57 38 16,6  120  

 (1,2 ) . ,  
.  

,  
. , 

 ( ) , ,  
1-2 , ,  1  

, ,  
.  –1... +1 , 

90-95% ,  1% O2  0,1-1,0%  2 .   
      , .  

,  (0 )  ( , 
, , ).  (  

, )  0  
, . , ,  

 –1,5  
.  

 ( , , ) 2  
 (3-5%) 2 2  5:3  

;  ( .) 2 2  
.   

       
,  
. 

      , , ,  
, , , , , . , 

, , ,  
. 

      . , . 
 2-4  0... +1  

90-95% . , , , 
, , , , , , , , 

, , ,  
.  

      , , 
.  

.  CaCl2  CaNO3 
 

 [1, 68, 109, 110, 111, 112]. 
       0 ... –1    90-95% . , 

 2-3  1,5-2 .  

                                                
16 . 
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      . ,  
,  (  3-5 )  

.  
       – 1…+1  85-90%  3-4  

. 
       (  3-4 ) ,  

 0 ;  10-
15 .  – 0,5…+0,5  90-95% 

 3-4 . 
       . ,  

 2-3 , , –1... +1  
95%  1,5-2 . , 

 (  2 )  
.  

       0  20  
,  38  21  0,5-2 , 2-3 

, ;  
40-60 .  

.  – 1…–1,5  90-95%  
.  3 .  1-  10 ,  

 5 . -
 4-5  1-2 .  

.  –2  
. 

       3-5 .  
, –1... +1  95%   1-2  .   

 1 .  
.  

      2  1,5-2  
.  0±1 ,  

 1  (  40 ), , 
 – 1  75-90% .  

 10-12 .  
. 

       10-15 ,  
.  2 . 

,  
. 

       10 . 
       0-5  1-2 . 
       80-85%  0-5  7 

, 95%  5  2 .  
 2%  

 2  [130]. 
       

.  2-3 ,  4-5 ,  6-7  
 75-80% .  0  

. ,  
. 

       (1  7-8  
 40-50 ) ,  

 3-4  3-4 . 
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       1-2 ,  
, 0... –1  90-95% .  –2 , 

. 
       1-2  

 (5 3) . 
      , , , ,  

,  5-7 ,  
.  

       
[21].  30  (  25% . 

., 0,15-0,3 ,  25% . ., 0,25 ,  10% . ., 0,3 ,  25% 
. ., 0,1-0,15 ,  10% . ., 0,2-0,25 ,  70% . ., 1,0 ) 

 CaCl2  1,2%  
. 

        
 [1, 68].  

      . ,  30%  
.  3-4 , ,  

1-1,5 , .  
. 

      .  12%  
. ,  

, .  
, . ,  

.  
, .  –  

. 
       “ ”  .  

,  
.  

. 
      .  2,0-2,5 

. , ,  
, .  

. ,  
. - . 

      .  1-2  
.  

.  0 ...+8  70-80%   
. .  

, . 
      . , , 

,  2-3 .  3-4 
.  

 50-60  
 (30 3).  15-20 . 

       6-8 . 
,  

, , 2-3 .  
 [68]. 

      . ,  
.  2-3  

, . , ,  
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 3-4  ( ) .  
,  

 4-5 . , 
 2-3  

. ,  2-3 , 
, .  

.  
, .) .  – 

.  10  50-60% 
 [1, 68, 95]. 

. 
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2 –  
 

  
,  

 
   

Acer platanoides L. ,  
 

 

Acer sp.    
Actinidia sp.   
Amygdalus communis L.   
Amygdalus nana L. = Prunus nana 
Bentham et Hooker 

 , 
; ) 

, . , 
 

Amygdalus ulmifolia (Franch.) M. Pop.   
Armeniaca vulgaris Lam. ,   
Berberis spp. , ,   
Betula sp.    
Carpinus betulus L.    
Cerasus avium Moench. (=Prunus avium 
L.) 

  

Cerasus tianschanica Pojark.    -  
Cerasus vulgaris Mill. (= Cerasus 
erythrocarpa Nevski, =Prunus cerasus 
L.) 

,  , . , 
.   

Citrus aurantifolia (Christm.) Swindle (= 
Key lime, West Indian lime, Mexican 
lime) 

   

Citrus auranthium L. (= Sour orange)   ( , 
) (  

) 

 ( , 
) (  

) 
Citrus grandis (L.) Osbeck (= Pummelo)   
Citrus jambhiri Lush. (= Rough lemon)  

,  
,   
,  

Citrus limon (L.) Burm. f.   
Citrus limonia (L.) Osbeck    
Citrus nobilis Lour.   
Citrus nobilis Lour. var. deliciosa    
Citrus paradisi Macf.   
Citrus sinensis (L.) Osbeck    
Citrus unshiu Marc. (= C. nobilis Lour. 
var. unshiu) (Satsuma mandarin) 

   

Cornus mas L.   . ) , ,  
 

Cotoneaster salicifolia Franch.  ,  . 
) 

,  

Crataegus oxyacantha L. ,   
 

Cydonia oblonga Mill. ,   
Diospyros kaki L.   
Diospyros lotus L.   
Eriobotrya japonica Lindl.   
Fagus spp.   
Ficus benjamina L.   
Ficus carica L.   (= ) 
Fortunella crassifolia Swing. (= Meiwa  , , 
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Kumquat) meiwa (F.  japonica  

   
 ) 

meiwa     
 F.  japonica) 

Fortunella hindsi Swing. (= Hong Kong 
Kumquat) 

    
 

Fortunella  japonica Thunb. (= Nagami & 
Marumi Kumquats) 

  ( :  
 ) 

 ( : 
  ) 

Fragaria vesca L.   
Fraxinus americana L.  .  

) 
 

Fraxinus excelsior L.  .  
) 

 

Fraxinus pensylvanica Marsh.  . 
) 

 

Juglans regia L. ,    
Laurocerasus lusitanica Mill.   
Laurocerasus officinalis Roemer   
Malus baccata L.   , .   
Malus domestica Borkh. ,    
Malus floribunda Sieb.    
Malus pumila Mill.   

 
 -

 
Malus sieversii (Ledeb.) M. Roem.  

 
, .  

  
Malus silvestris (L.) Mill. ,  ,  
Mespilus germanica L.   
Morus alba L.    
Morus nigra L.   
Morus rubra L   
Padus maacki Kom. ,   
Padus virginiana L. =Prunus virginiana 
L. 

,   

Persica vulgaris Mill. = Prunus persica 
(L.) Batsch. 

  

Pistacia vera L.   
Poncirus trifoliata (L.) Raf. (= Trifoliate 
orange)  

  (   
, ) 

) 

 
, 

) 
) 

Populus spp.   
Populus sp.   
Prunus divaricata Ledeb. (=Prunus 
cerasifera Ehrb.) 

 ,  

Prunus domestica L. ,   
Prunus institia L.   ,  
Prunus mahaleb L.  ,  - , . , 

.  
Prunus padus L. ,   
Prunus serotina Ehrnb. ,  , . 

 
Prunus sogdiana Vass.   
Prunus spinosa L. ,  ,  
Punica granatum L.   
Pyracantha coccinea Roem.   
Pyracantha sp.   
Pyrus amygdaliformis Vill.  *   
Pyrus betulaefolia Bunge * (  

) 
 

Pyrus bretschneideri Rehder **   
Pyrus calleryana Decne. *   
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Pyrus caucasica Fed.    
Pyrus communis L. ,   
Pyrus nivalis Jacq.  ** , .   
Pyrus pyrifolia (Burm. F.) Nak.  **  
Pyrus serotina Rehder   
Pyrus ussuriensis Maxim. , **  , . 

 
Quercus spp.   
Ribes aureum Parsh.   ( )   
Ribes nigrum L.  ,   
Ribes rubrum L. = R. vulgare Lam.    
Rosa spp. ,   
Rubus idaeus L. , ,   
Salix spp.   
Sorbus aucuparia L. ,   
Sorbus domestica L. ,   
Tilia cordata Mill.   
Ulmus densa Litv.  ,  
Ulmus pinnatoramosa Dieck.  ,  

, . 
 

Ulmus uzbekistanica Drob.   
Vitis amurensis Rupr.   
Vitis labrusca Regel   

) 
 

Vitis rotundifolia Michx.  )  
Vitis rupestris Scheel  )  
Vitis sylvestris L. (=V. sylvestris Gmel.)   
Vitis vinifera L. ,  , . 

, .   
Zizyphus jujuba Mill. , , 

 
,  

: *     .  
                **  . 
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4 –  
 

  
 

 
Acremonium implicatum (Gilm. et Abbott) W. Gams 
Agrobacterium radiobacter (Beijerink et van Delden) Conn 
Agrobacterium tumefaciens (E.F. Smith et Townsend) Conn  
Alternaria alternata (Fr.: Fr.) Keissl. 
Alternaria citri Ell. et Pierce 
Alternaria geophila Deszew. 
Alternaria mali Roberts 
Alternaria tenuis Nees 
Alternaria sp. 
Aphelenchoides besseyi Christie 
Aphelenchoides fragariae (Ritzema Bos.) Christie 
Apple chlorotic leaf spot virus (CLSV) ( ,  II) 
Apple mosaic virus (ApMV) 
Apple stem grooving virus (SGV) ( ) 
Apple stem pitting virus (SPV) 
Ascochyta caricae Rabenh. 
Ascochyta sp. 
Aspergillus aculeatus Iizuka 
Aspergillus flavus Link 
Aspergillus niger van Tiegh. 
Aspergillus ochraceus Wilhelm 
Aspergillus wentii Wehmer 
Aspergillus sp. 
Asperisporium vitiphyllum (Speschnev) Deighton 
Athelia rolfsii (Curzi) Tu & Kimbrough 
ASSARNA-1 -  
ASSARNA-2 -  
 
Bacterium fici Cav. 
Black ring virus 
Botryodiplodia theobroma Pat. 
Botryosphaeria dothidea (G. & P.) Arx et Müller 
Botryosphaeria obtusa (Schwein.) Shoem. 
Botryosphaeria ribis Grossenb. & Duggar 
Botryosphaeria stevensii Shoem.  
Botryotinia fuckeliana (De Bary) Whetzel  
Botrytis cinerea Pers. 
Botrytis sp. 
 
Candida sp. 
Cephalosporium carpogenum Ruehle 
Ceratocystis adipose (E.J. Butler) C. Moreau 
Cercospora brachypus Ell. et Ev. 
Cercospora cerasella Sacc. 
Cercospora roesleri (Catt.) Sacc.  
Cercospora vitiphylla (Speschnev) Barbarine 
Cercospora vitis (Lév.) Sacc. 
Cercospora sp. 
Ceutospora punicae Bub. 
Chaetomium elatum Kunze 
Chaetomium sp. 
Cherry leaf roll virus (CLRV) 
Cherry rasp leaf virus (CRLV) 
Circonemella sp. 
Citrus tristeza virus 
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Cladosporium carpophillum Thüm. 
Cladosporium citri 
Cladosporium cladosporioides (Fres.) de Vries 
Cladosporium exoasci Lindau 
Cladosporium herbarum (Pers.: Fr.) Link 
Cladosporium oxysporum Berk. et Curt. 
Cladosporium phyllophilum Sacc. 
Cladosporium viticola Cesati 
Cladosporium sp. 
Clasterosporium carpophilum Aderh. 
Clethridium corticola (Fuckel) Shoem. et Müller 
Closterovirus 
Coleophoma empetri (Rostr.) Petr. 
Colletotrichum caricae  Stev. et Hall. 
Colletotrichum gloeosporioides (Penz.) Sacc. 
Gloeosporium limeticola Clausen 
Coniothecium chromatosporum Corda   
Coniothyrium foedans Sacc. 
Coniothyrium piricolum Poteb. 
Coniothyrium sp. 
Corynespora sp. 
Coryneum beyerinckii Oud. (variant spelling: Coryneum beijerinckii Oud.) 
Criconemella xenoplax (Raski) Luc et Raski 
Criconemella sp. 
Cryptosporella viticola Shear 
Cylindrocarpon magnusianum Wollenw. 
Cylindrocarpon sp. 
Cylindrocladium sp. 
Cytospora capitata Sacc. et Schulz 
Cytospora carphosperma Fr. 
Cytospora ceratophora Sacc. 
Cytospora cincta Sacc. 
Cytospora cydoniae Bub. Et Karak. 
Cytospora intermedia Sacc. 
Cytospora juglandina Sacc. 
Cytospora leucostoma (Pers.) Sacc. 
Cytospora microspora (Corda) Rabenh. 
Cytospora personata Fr. 
Cytospora prunorum Sacc. 
Cytospora punica Sacc. 
Cytospora rubescens Fr. 
Cytospora sacculus (Schwein.) Gvritishvili 
Cytospora schulzeri Sacc. et Sydow 
Cytospora sydowii Gutn. 
Cytosporina juglandicola Sacc. 
Cytosporina sp. 
 
Daldinia concentrica Ces. et de Not. 
Deuterophoma tracheiphila Petri 
Diaporthe cinerescens Sacc. 
Diaporthe citri Wolf 
Diplocarpon mespili (Sor.) Sutton 
Diplodia cerasorum Fuck. 
Diplodia juglandis Fr. 
Diplodia malorum Fuck. 
Diplodia mutila (Fries.) Mont. 
Diplodia natalensis Pole Evans 
Diplodia pruni Fuck. 
Dothiorella gregaria Sacc. 
 
Elsinoë ampelina (DB.) Shear 
Elsinio  australis Bitancourt & Jenkins 
Elsinio  fawcettii Bitancourt & Jenkins 
Endomyces geotrichum Butler & Petersen 
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Endomycopsis mali (I. Lewis) Dekker 
Entomopeziza soraueri Kleb. 
Entomosporium maculatum Lèv. 
Entomosporium mespili (DC.) Sacc. 
Epicoccum nigrum Link 
Epicoccum sp. 
Erwinia amylovora (Burrill) Com. S.A.B. 
Eutypa armeniaca Hansf. & Carter 
Eutypa lata (Pers.:Fr.) Tul. Et C.Tul. 
Exoascus amygdaki Jacz. 
Exoascus bullatus Fuck. 
Exoascus deformans Fuck. 
Exoascus instititae Sadeb. 
Exoascus pruni Fuck. 
Exoascus rostrupianus Sadeb. 
Exosporium sultanae du Pressis 
 
Fabraea maculata Atk.  
Fig mosaic virus 
Fomes fomentarius (L. ex Fr.) Gill. 
Fomes rimosus Fr. 
Fusarium moniliforme Sheldon 
Fusarium oxysporum (Schlecht) Snyd. et Hans.  
Fusarium oxysporum (Schlecht) Snyd. et Hans. f. sp. citri Timmer 
Fusarium solani (Mart.) Sacc.  
Fusarium sp. 
Fusicladium amygdali Ducom.  
Fusicladium dendriticum (Wallr.) Fuck. 
Fusicladium pyrorum (Lib.) Fuck. 
Fusicoccum viticola Reddick 
 
Ganoderma applanatum (S. F. Gray) Pat. 
Geotrichum candidum Link ex Pers. 
Geotrichum sp.  
Gliocladium viride Matr. 
Globodera mali Kir’yanova et Borisenko  
Gloeosporium ampelophagum (Pass.) Sacc. 
Gloeosporium sp. 
Glomerella cingulata (Stonem.) Spauld. et Schrenk. 
Gnomonia leptostyla (Fr.) Ces. et de Not. 
Grapevine fanleaf virus (GFLV) 
Greeneria uvicola (Berk. et M.A. Curtis) Punithalingham 
Guignardia bidwellii (Ellis) Viala et Ravaz  
Guignardia citricarpa Kiely. 
Gymnosporangium fuscum DC. 
 
Helicotylenchus sp. 
Helminthosporium papulosum Berg. 
Helminthosporium sp. 
Hoplolaimus sp. 
Hormiscium sp. 
Hormodendrum sp. 
 
Inonotus hispidus Karst. 
 
Leucocytospora cincta (Fr.) Höhn 
Leucocytospora leucostoma (Pers.) Höhn 
Leucocytospora personata (Fr.) Höhn 
Leucostoma auerswaldii (Nitschke) Höhn 
Leucostoma cincta (Fr.) Höhn 
Leucostoma persoonii (Nitschke) Höhn 
Libertella blepharis A.L.Smith  
Longidorus attenuatus Hooper 
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Longidorus diadecturus Eveleigh et Allen 
Longidorus elongatus (de Man) Thorne et Swanyer 
Longidorus iranicus Sturham et Barooti 
Longidorus macrostoma Hooper 
Longidorus protae Lamberti et Bleve-Zacheo 
Longidorus sylphus Thorne 
Longidorus sp. 
 
Marssonina juglandis (Lib.) Magn.  
Meloidogyne arenaria (Neal) Chitwood 
Meloidogyne hapla Chitwood 
Meloidogyne incognita (Kofoid et White) Chitwood 
Meloidogyne javanica (Treub) Chitwood 
Meloidogyne mali Itoh et al. 
Meloidogyne sp. 
Mesocriconema xenoplax (Raski) Loof et de Grisse 
Microdiplodia juglandis  Did. 
Microdiplodia sp. 
Microsphaera juglandis (Jacz.) Golov. 
Microstroma juglandis (Bereng.) Sacc. 
Mollisia sp. 
Monilia cinerea Bonorden 
Monilia cinerea f.sp. mali (Wormald.) Harrison 
Monilia cydoniae Schell. 
Monilia fructigena (Pers. ex Pers.) Eaton 
Monilia laxa Sacc. 
Monilia linhartiana Sacc. 
Monilia sp. 
Monilinia cinerea (Schroet.) Honey 
Monilinia cydoniae (Schell.) Whetzel  
Monilinia fructicola (Wint.) Honey 
Monilinia fructigena (Aderh. & Ruhland) Honey ex Whetzel 
Monilinia laxa (Aderh. et Ruhl.) Honey  
Monilinia laxa (Aderh. et Ruhl.) Honey f.sp. mali Honey  
Monilinia linhartiana (Prill. et Del.) Dennis 
Monilinia mali (Takahashi) Whetzel 
Mycoplasmlike organism (MLO) ( ) 
Mucor piriformis E. Fischer 
Mucor sp. 
Mycosphaerella angulata Jenkins 
Mycosphaerella sentina Schröt. 
Mycosphaerella tulasnei (Jancz.) Lindau 
Mycosphaerella vitis-viniferae Tomil. 
 
Nepovirus 
Nigdospora sphaerica (Sacc.) Mason 
Nigrospora oryzae (Berk. et Br.) Petch.  
Nodulisporium hinneleum G. Smith 
 
Oidium cydoniae Pass. 
Oidium farinosum Cooke 
Oidium tuckeri Berk. 
 
Paratrichodorus christiei (Allen) Siddiqi  
Peach mosaic virus 
Peach rosette mosaic virus (PRMV) 
Penicillium aurantiogriseum Dierckx  
Penicillium. brevicompactum Dierckx 
Penicillium  commune Thom 
Penicillium cyclopium Westling 
Penicillium crustosum Thom. 
Penicillium digitatum Sacc. 
Penicillium diversum Raper et Fennel 
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Penicillium expansum Thom 
Penicillium frequentans West. 
Penicillium. funiculosum Thom 
Penicillium glaucum Link 
Penicillium italicum Wehmer 
Penicillium. martensii Biourge 
Penicillium olivinoviride Biourge 
Penicillium puberulum Bainer,   
Penicillium rugulosum Thom 
Penicillium solitum Westling 
Penicillium spinulosum Thom 
Penicillium stoloniferum Thom. 
Penicillium verruculosum Dierckx 
Penicillium stoloniferum Thom. 
Penicillium viridicatum Westling,   
Penicillium sp. 
Pestalotia granati Hussein 
Pestalotia hartigii Tub.  
Pestalotia sp. 
Phaeoramularia dissiliens (Duby) Deighton 
Phellinus rimosus Pil. 
Phialophora malorum (Kidd et Beaumont) McCollosh 
Phoma ampelinum Berk. et Curt. 
P. ampelocarpa Pass. 
Phoma armeniaca Thüm. 
Phoma  citricarpa McAlp. 
Phoma exigua Desm. 
Phoma glomerata (Corda) Wollenw. & Hochapfel 
Phoma jaczewskii Speschn. 
Phoma lenticularis Cav. 
Phoma limitata (Peck.) Boerema 
Phoma macrostoma Mont. 
Phoma myxae Farm. 
Phoma negeriana Thuem. 
Phoma parvula Brun. 
Phoma persicae Sacc. 
Phoma pomi Pass. 
Phoma pomorum Thum. 
Phoma prunicola (Opiz.) Wollenw. & Hochapfel) 
Phoma punicae Tassi 
Phoma pyrina (Fr.) Cooke 
Phoma pomorum Tüm. 
Phoma speschnevii Frol. 
Phoma tracheiphila (Petri) Kantasch. et Gik. 
Phoma uvicola Berk. et Curt.  
Phoma vermiformis Vial. et Rav. 
Phoma vinifera Cooke 
Phoma viticola Sacc. 
Phoma vitis Bonord. 
Phoma sp. 
Phomopsis cinerescens (Sacc.) Trav. 
Phomopsis citri Fawc. 
Phomopsis viticola (Sacc.) Sacc.  
Phomopsis sp.  
Phyllosticta mali Prill. et Del. 
Phyllactinia suffulta (Rabh.) Sacc. f. piri Jacz. 
Phyllactinia suffulta (Rabh.) Sacc. f. pruni Jacz. 
Phyllosticta ampelicida (Engleman) Van der Aa 
Phyllosticta citricarpa (MCalp) Petrak 
Phyllosticta granati Bangel. 
Phyllosticta persicae Sacc. 
Phyllosticta prunicola Sacc. 
Phyllosticta punicae Tassi 
Phyllosticta pyrina Sacc. 
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Phyllosticta solitaria Ell. et Ev. 
Phyllosticta viticola Berk. et Curt. 
Physalospora mutil  (Fries.) N.E. Stev.   
Physalospora obtus  (Schwein.) Cooke 
Physalospora rhodina (Berk. & Curt.) Cooke 
Phytophthora drechsleri Tucker 
Phytophthora cactorum (Leb. et Cohn) Schröet. 
Phytophthora cinnamomi Rands 
Phytophthora citricola Sawada 
Phytophthora citrophthora (R. E. Sm. et E. H. Sm.) Leonian  
Phytophthora hibernalis Carne 
Phytophthora palmivora (Butler) Butler 
Phytophthora parasitica Dast.  
Phytophthora syringae Kleb. 
Phytophthora sp. 
Plasmopara viticola (Berk.et Curt.) Berl. et de Toni 
Pleospora herbarum (Pers.) Rabh. 
Plum pox virus 
Podosphaera leucotricha (Ell. et Ev.) E.S.Salmon  
Podosphaera oxyacanthae (DC.) DB. f.sp. cydoniae Jacz. 
Podosphaera oxycanthae (DC.) DB f.sp. piri Golov. 
Podosphaera pruni-ulmifoliae Golov. 
Podosphaera tridactyla (Wallr.) De Bary  
Podosphaera  tridactyla (Wallr.) De Bary f. armeniaca Jacz. 
Podosphaera tridactyla (Wallr.) De Bary f. pruni Golov. 
Polyporus arcularius Batsch. ex Fr. 
Polyporus hispidus Fr.  
Polyporus squamosus Huds. et Fr. 
Polystigma rubrum (Pers.) Wint.  
Polystigmina rubra Sacc. 
Pratylenchus brachyurus (Godfrey) Filipjev et Schuurmans Stekhoven 
Pratylenchus  coffeae (Zimm.) Filipjev et Schuur.-Stek. 
Pratylenchus hamatus Thorne 
Pratylenchus neglectus (Rensch) Filipjev et Schuurmans Stekhoven 
Pratylenchus neoamblycephalus Geraert 
Pratylenchus penetrans (Cobb) Filipjev et Schuur.-Stek 
Pratylenchus pratensis (de Man) Filipjev 
Pratylenchus scribneri Steiner 
Pratylenchus vulnus Allen et Jensen 
Pratylenchus sp. 
Prunus virus 7   
Pseudomonas caucasium ... 
Pseudomonas cerasus Griff. 
Pseudomonas juglandis Pierce 
Pseudomonas syringae van Hall  
Pseudomonas syringae van Hall pv. papulans (Rose) Dhanvantari  
Pseudomonas syringae van Hall pv. syringae van Hall 
Pseudomonas tumefaciens Stevens 
Pyrenochaeta mali M.A. Smith 
Pyrenochaeta vitis Viala et Sauv. 
Pythium sp. 
 
Ragnhildiana roesleri (Catt.) Vassil.  
Rhacodiella vitis Sterenberg 
Rhizobium tumefaciens Gorlenko 
Rhizoctonia sp. 
Rhizopus arrhizus A. Fischer 
Rhizopus arrhizus Tesner 
Rhizopus nigricans Ehrenb. 
Rhizopus stolonifer (Ehrenb.) Vuill  
Rhizopus stolonifer (Ehrenb. : Fr.) Lind 
Rhizopus sp. 
Rotylenchus sp. 
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Saccharomyces cerevisiae Kreger-van Rij. 
Sclerotina fructigena Aderh. & Ruhland 
Sclerotinia sclerotiorum (Lib.) DB  
Scolecotrichum vitifillum (Speschn.) Karak. et Vasil. 
Seimatosporium lichenicola (Corda) Shoem. et Müller 
Septoria pyricola Desm. 
Sphaeceloma ampelinum DB. 
Sphaeceloma australis Bitancourt & Jenkins 
Sphaeceloma fawcettii Jenkins 
Sphaeceloma fawcettii Jenkins var. scabiosa (McAlp. & Tryon) Jenkins 
Sphaceloma punicae Bitanc. et Jenk. 
Sphaeropsis armeniaca Kirg. 
Sphaeropsis malorum Berk.  
Sphaerotheca pannosa Lèv. var. persicae Woronich. 
Spilocaea pomi Fr. 
Sporotrichum carpogenum Ruehle 
Sporotrichum malorum Kidd et McCollosh  
Steganosporium sirakoffii Bubak 
Stemphylium botryosum Walker 
Stemphylium sp. 
Stigmatea mespili Sor. 
Stigmina carpophila (Lèv.) Ellis  
Strobilurus tenacellus (Pers.) Singer 
 
Taphrina amygdali (Jacz.) Pidopl. 
Taphrina bullata (Berk. et Br.) Tul.  
Taphrina cerasi Sadeb. 
Taphrina deformans Tul.  
Taphrina instititae Johanson 
Taphrina minor Sadeb. 
Taphrina pruni Tul.  
Taphrina rostrupiana Giesenhagen 
Taphrina weisneri (Rathav) Mix. 
Thielaviopsis basicola (Berk. et Br.) Ferr. 
Thyrostroma carpophilum (Lév.) B. Sutton 
Torula sp. 
Tobacco ringspot virus (TRSV) 
Tomato ringspot virus (TmRSW) 
Torula sp. 
Trichoderma lignorum Tode ex Harz. 
Trichoderma harzianum Rifai 
Trichoderma polysporum (Link) Rifai 
Trichoderma viride Pers. ex Gray 
Trichothecium rosem Link 
Tulare apple mosaic virus (TAMV) 
Tylenchorhynchus sp. 
Tylenchus semipenentrans Cobb 
 
Ulocladium sp. 
Uncinula necator (Schw.) Burrill 
Uncinula prunastri Sacc. 
 
Valsa ceratosperma (Tode ex Fr.) Maire 
Valsa mali Miyabe et Yamada 
Valsa malicola Urban 
Venturia inaequalis (Cooke) Wint. 
Venturia pirina Aderh.  
Virus (  “  ”  ) 
Viruslike organism ( ) 
 
Wilsonomyces carpophilus (Lév) Adaskaveg, Ogawa et E. E. Butler 
 
Xanthomonas ampelina Panagopoulos 
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Xanthomonas arboricola pv. juglandis Vauterin et al. 
Xanthomonas campestris (Pam.) Dowson pv. citri (Hasse) Dye 
Xanthomonas campestris (Pam.) Dowson pv. juglandis (Pierce) Dye 
Xanthomonas citri (Hasse) Dowson 
Xanthomonas juglandis (Pierce) Dowson 
Xiphinema algeriense Luc et Kostadinov 
Xiphinema americanum Cobb 
Xiphinema brevicola Lordello et DaCosta 
Xiphinema diversicaudatum (Micoletzky) Thorne 
Xiphinema index Thorne et Allen 
Xiphinema italiae Meil 
Xiphinema mediterraneum Martelli et Lamberti 
Xiphinema pachtaicum (Tulaganov) Kirjanova 
Xiphinema  rivesi Dalmasso 
Xiphinema turcicum Luc et Dalmassa 
Xiphinema vuittenezi Luc, Lima, Weischer et Flegg 
Xiphinema sp. 
 
Zythia versoniana Sacc. 
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SUMMARY 
 

Batyr A. Khasanov, Rajabboy O. Ochilov, Erkin A. Kxolmurodov, Risqiboy A. Gulmurodov. 
“Diseases of fruit and citrus orchards, walnut, berries and their control”, Tashkent, 2009 

(in Uzbek language) 
 

      Growing fruit, citrus, nut crops, grapes and berries for provision of population with their 
products is an important branch of Uzbekistan’s agriculture. Diseases of this crops cause 
significant losses in yield quantity and quality during vegetation period and then during storage 
of the products in storehouses. Severe disease outbreaks and related crop losses often occur in 
cases when disease control measures are applied irregularly or incorrectly, especially in personal 
orchards of growers.  
      One of the most important sections in the complex of steps aimed to produce high yields with 
good quality is a disease control.  First of all it is required to identify species of the causal agent 
correctly and then details of its life cycle. Using this information, control measures should be 
applied at right time and optimal terms.  
      Up to now there is no a compendium that contains sufficient information about diseases of 
fruit and citrus orchards, nut crops, grapes and berries and written in Uzbek. Current publication 
had been written with a goal to fill up this gap. 
      Detailed information on all symptoms of infectious and abiotic diseases fruit, citrus, nut 
crops, grapes and berries, factors that are necessary for their distribution and development, 
impact on yield, descriptions of causal agents and disease control measures are given in the 
book. 
      The book is consisted of 12 parts and includes 20 tables and 167 photographs. First 10 parts 
contain information about diseases of apple, pear, quince, stone fruits, pomegranate, figs, nut 
trees, citrus orchards and berries caused by microscopic fungi, bacteria, viruses, phytoplasm-like 
organisms, nematodes and abiotic factors. 11-th part describes methods of disease control and 
12-th part contains information about methods of storing fruits in storehouses.  
      The next 4 appendices are inserted in the book: “List of pesticides and agricultural chemicals 
that are allowed to use in the Republic of Uzbekistan” (part related to the fungicides and 
herbicides for use in orchards and insecticides for application in storehouses), “Latin, Uzbek and 
Russian names of trees and grapes mentioned in the book”, “Glossary” and “Index of Latin 
names of the causal agents”.  
      Information collected from publications of the leading scientific and research organizations 
of Uzbekistan and foreign countries as well as topic-related scientific and applied 
recommendations published have been used in the book. Color photographs of diseased trees 
have been adopted from foreign publications. 
      The book is intended for use by the farm specialists (heads, agronomists and leaseholders), 
land owners growing orchard crops at their personal plots and greenhouses, instructors, teachers 
and students of higher and specific secondary educational organizations and institutions, 
scientists of the research institutions and by wide public as a whole. 
      Authors appreciate sending by readers their criticisms and comments to this book via e-mail 
to the address batyr@gmail.com or batyr@xnet.uz.  
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	И Л О В А Л А Р .........................................................................................................................
	1 - Б О Б.
	Карантин тадбирлари ва кураш чоралари.  Мальсекко касаллиги тарқалган мамлакатлардан экишга ва пайванд қилишга мўлжалланган цитрус материаллари ҳамда уруғ олиш учун меваларини олиб келиш ман этилади; Ўзбекистонга селекция ва илмий-тадқиқот мақсадида олиб келинган уруғ ва бошқа экиш учун мўлжалланган материал зарарланганлигини аниқлаш мақсадида лабораторияда экспертиза қилиш ва 3 йил давомида интродукцион-карантин даласида экиб текшириш; касаллик аниқланган тақдирда, уларни йўқотиш; касалликка чидамли лимон навларини экиш; пайванд учун соғлом материалларни қўллаш; биринчи зарарланган новда, шохларни, илдиздан ўсиб чиққан янги новдаларни дарҳол буташ ва йўқотиш; кесилган жойларни боғ суртмаси билан зарарсизлантириш; тўкилган баргларни тўплаш ва йўқотиш; зарарланган, қуриган дарахтларни қазиб олиш ва йўқотиш; элементлар баланси сақланган ўғит қўллаш, азот ўғитларининг ортиқча миқдорларини ишлатмаслик; куз ва баҳор орасида, айниқса кўчатзорларда дарахтларга 1%-ли Бордо суюқлиги, бошқа бирорта таркибида мис бўлган ёки бензимидазол фунгицидларидан бирини бир неча марта (апрель ойида ниҳоллар кўчириб экилганда ва мавсум давомида) пуркаш тавсия этилади [11, 78, 93a].
	Карантин тадбирлари ва кураш чоралари. Ўзбекистонга цитрус раки тарқалган мамлакатлардан экишга ва пайванд қилишга мўлжалланган цитрус материаллари ҳамда уруғ олиш учун меваларини олиб келиш ман этилади; Ўзбекистонга селекция ва илмий-тадқиқот мақсадида олиб келинган уруғ ва бошқа экиш учун мўлжалланган материал зарарланганлигини аниқлаш мақсадида лабораторияда экспертиза қилиш ва 3 йил давомида интродукцион-карантин даласида экиб текшириш; аниқланган тақдирда, уларни йўқотиш; касаллик тарқалган минтақаларда, профилактика мақсадида 2 марта – цитрус дарахтлари гуллашидан олдин ва кейин, дарахтларга 1%-ли Бордо суюқлиги ёки коллоид олтингугурт суспензияси пуркаш зарур [11, 78, 93a].
	Карантин тадбирлари. Ўзбекистонга цитрус тристезаси тарқалган мамлакатлардан экишга ва пайванд қилишга мўлжалланган цитрус материаллари ҳамда уруғ олиш учун меваларини олиб келиш ман этилади; Ўзбекистонга селекция ва илмий-тадқиқот мақсадида олиб келинган уруғ ва бошқа экиш учун мўлжалланган материал зарарланганлигини аниқлаш мақсадида лабораторияда экспертиза қилиш ва 3 йил давомида интродукцион-карантин даласида экиб текшириш; аниқланган тақдирда, уларни йўқотиш; тристезага толерант, жумладан Citrus jambhiri ва Citrus limonia лимонлари, Poncirus trifoliata апельсини ва унинг дурагайлари ҳамда мандарин пайвандтагларини қўллаш (аммо бу пайвандтагларнинг баъзилари фитофторозга чидамсиз эканлигини эсда тутиш лозим); Бразилия ва ЖАР да иммунизация усули қўлланилади: дарахтлар вируснинг енгил шаклини қўзғатувчи штамм билан сунъий зарарлантирилади ва бу билан дарахтлар вируснинг юқори вирулентликка эга бўлган табиий штаммлари билан зарарланишнинг олди олинади [11, 78, 93a].
	Карантин тадбирлари. Ўзбекистонга цитрус дарахтларининг учи сарғайиши касаллиги тарқалган мамлакатлардан экишга ва пайванд қилишга мўлжалланган цитрус материаллари ҳамда уруғ олиш учун меваларини олиб келиш ман этилади; Ўзбекистонга селекция ва илмий-тадқиқот мақсадида олиб келинган уруғ ва бошқа экиш учун мўлжалланган материал зарарланганлигини аниқлаш мақсадида лабораторияда экспертиза қилиш ва 3 йил давомида интродукцион-карантин даласида экиб текшириш; аниқланган тақдирда, уларни ёқиб юбориш; зарарланган дарахтларни қазиб олиб, йўқотиш; дарахтларни ўз вақтида суғориш, ўғитлаш ва юқори агротехника қоидаларига риоя қилиш дарахтларнинг вирус касалликларига чидамлилигини оширади [11, 93a].
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	Китоб охирида 4 та илова берилган, жумладан “Ўзбекистон республикаси қишлоқ хўжалигида ишлатиш учун рухсат этилган пестицидлар ва агрохимикатлар рўйхати” (мевали дарахтлар, ток ва резавор мевали экинларда ишлатиладиган фунгицидлар, гербицидлар ва меваларни сақлаш пайтида ишлатиладиган инсектицидлар қисми), “Китобда келтирилган дарахтлар ва ток турларининг лотинча, ўзбекча ва русча номлари”, “Китобда ишлатилган махсус атамаларнинг изоҳли луғати” ҳамда “Микроорганизмлар лотинча номларининг кўрсаткичи” келтирилган.

