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, ,  
.  1999  

 1,0 .  31,5 ,  2000  2001 . – 31,0 ,   2003 . – 44,0 
,  2004 – 42,8 .  70-80, 

 90-100 .  
 

 40-50 .  
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,  
,  
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,  
.  
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. ,  
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1.  

 
, ,  

, .  
 5  ( . 1),  

 –  ( )  (  
) . .  (38) ,  (  

)  36  
 (1940-1975 .)  17 , . .  

 (10, 26, 38 .),  
 

 1968, 1970, 1978, 1982 ( )  1999 
.,  – 1941, 1947, 1949, 1952, 1963, 1969, 1978, 1979  1981 .  

  .  
 –  ( )  –  

,  
,  (  - ),  

 1-5%.  (16).  
, ,  

. 
 

 1.  
 (80,90) 

 

 -
 (f.sp.) 

  
 

Puccinia graminis Pers. –
 

  

tritici , ,    
secalis ,   
avenae   

Puccinia triticina Eriks. –
 

  
f.sp.  ,    

Puccinia striiformis West. –
 

 

tritici , ,    

hordei   
Puccinia anomala Rostr. –

 
)   

   

Puccinia coronata Cda. –
 

  
   

 
 

» (forma specialis, . . formae speciales,  f. sp.). 
 f.sp. .  
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 1.  

, , 
, , 

,  
.  
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2.   

           
 

, ,  
.  

:  
0- ,  ( ) -

. ,  
;  

1- , .  
;  

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

; 
3- ,  ( ) ,  

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

, .  
 –  

 (  – , .),  – 
. 1. 

,  
, -  

. . 
,  

, ,  
,  

 (10,  32,  38, 39) ( .  
 5).  

               

                                   
1 .  

 (Jin Y., Szabo L., Carson M. Century-old mystery of Puccinia striiformis life history solved with the 
identification of Berberis as an alternative host. Phytopathology, 2010, v. 100, No. 5, pp. 432-435.). 
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) ( ); -  (~350 ) (80). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   
 

. 3. : , -   
) ( ); -  (~350 ) (80). 
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3.   

       
  

   
 2.  

 ( . 1) , ,  
, . ,  

, ,  
 ( ).  

, .  
, .  

,  
,  ( ), .  

 ( . 2) , . ,  
 

, , .  
.  

,  (  
) . , ,  

, , .  
 ( . 3) , ,  

), . ,  
, , , ,  

,  
. . 

, , ,  (28, 32, 80, 89, 90, 97).  
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 2.   (28, 32, 33, 80, 90, 97) 
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 – 
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,  
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,  

   
   ( ),  
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,  
     

,  
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,  

     

 
,  

   

,  
 

   
,  

   
, 

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

 
, , 

0,5-2,0 .    

,  
, 
, 

 (  
), 

,  0,3-
32,0 0,3-0,5      

,  
  

, , 
15-34 .    

 
, , 

17-29 .     

 
, -   

,  21-
40 11-22   
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4.          

               
 

, ,  
.  

 
 ( ),  

,  
 (28). 

,  – 
. ,  

, , .  
 

)  (28).  
 10  30 -

, .  
 

.  
 3.            , ,  

 
:  14-20 , 

 5-7  26  (8, 9, 13, 63). 
  (  

) , .  
,  

 5-6  26  (8, 32, 90) ( . 4). ,   
  ,  

 8-12 
 10) .  

  
 –4 ; ,  

,  
 (94). , P. striiformis  

 4-  –17,8  (56); ,  
 –29  (56).   

 188  (94).  
 5  

 (95). ,  
,  

 
 (95). 
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 3.   

 (8, 9, 32, 80, 90) 
 

 
 

,   
      

) 

 
 

 
,  ) 

-
 

-
 

-
 

  
 

  

 
2 

 
15-25 

 
31-32 

 
 

 
 

  5 15-25 31   
   15-25    

  10 20-25 31   
  2 25 35   

 
  

10 25 35   

  
 

* 

 
0-1 

 
7-15 

 
23-26 

 
 

 
 

   10-15    
   

  2 8-13 23   
 

**  
3 12-15 20   

 
*  

5 12-15 20   

 
*    (1)  14-16 ,  25 . 
**  (16)  15-17 ,  21 . 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

. 4.   
 ( )  ( )  (90). 
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,  
,  

,  (8, 14, 85, 87). , 
,  

 30-40  (8),  
 –  13,5  (14).  

 
.  

, , 
, ,  – 
, ,  (80,90).  

,  ( ) 
,  

 (80): 
 ;  
 ; 
 ;  
 . 

, , 
, , ,  

, , , . ,  
,  

 ( .  6). 
,  

 2-4 ,  – 5-6  – 8-9 
 (10).  

,  
 (38)  

, ,  
 (  30-50%). .  (35) ,  

 
 2 . ,  

,  
 

 ( )  (39).  
   ( ,  

) ,  
 ( .  10 ). 
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5.  

 
 

 (80): 
1.  ( ) . 
2.  –  ( ) . 
3.  –  ( ) . 

 
 – .  –  

,  ( ),  
, .  – 

,  (28). 
, ,  

 ( )  
).  

 – ,  
 

.  
.  

 
,  

 (81). 
 

,  (80). ,  
.  

,  
, . , 

,  
.  

. ,  
.  

, .  
 
 

.  
, 
, 

.  15 , ,  
 (  60 )  

. 
 30  (95). 

.  
 10 ,  (80):  
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 .  
 . 
 . 
 .  
  

. 
 .  
 .  
 . 
 . 
  ( ) .  

 
. ,  

 (10, 26, 38, 39). 
.  

 
(80).  (95),  

 
.  

 (  
) ,  

. 
.  

 
 – , , , ,  

, , , , ,  – 
 (10, 38). ,  

 110  (19, 26),  –  40  (19, 
26, 33, 38, 46, 91).  

,  
 ( ).  

 
,  

 (16, 26, 32, 38, 39).  
.  

.  
 

.  
, ,  

, , ,  
, .  

, .  
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 (80):  
. )  (2-3  

);  
;  

.  
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6.  

    
 

 
,  

. , ),  
,  

.  
 

 ( ) ,  
, ,  

. . . 
 (48, 80,90,96)  4.  

 (96),  
 ( . 5, . 4.).  

   
 (1, 8, 9, 10, 11, 12, 38, 90) : 

 ;  
 ;  
 ;  
 ; 
 ;  
 ;  
  ( ); 
  – ;  
  – , ;  
 ;  
 . 

.  
 ( ),  

,  (  
) .  

 
 

. ,  
 (  37  59  – . . 4 . 5)  

.  8 ,  100 .  
(10 10  ).   4  ,   

-  (  
 2).  4  

, , , 
.  (  
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),  7-10 .  
 (%)  

 ( )  (%).  
 (  

.) (75)  (67) –  ( . 6  
7). .  

 10 .  ( ), 
. , ,  

 (31) ( . 5). 
,  

. , ,  
 ( )  

. 
,  

 (8): 0- ; 1- ; 
2-  1/3 ; ; 3-  1/2  

; 4- .  
 

 ( , 10 ,  1 . 
, ). , 

 1000 ,  1  
.  

e:  
 

 A - a  
y = ----------- · 100, 

 A  
  

- , %; -  ( . ); - 
 ( . ). 

 
, , ,  4  5 , 

 4 .  2 ,  
 0,3 . ,  

 10 10  5 2 . 
 10% (80). 
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 4. ,  
                                ( )  

 

. (96)  

  ( )   
(48) 

 
 80)

     
00   - - 
01   - - 
03   - - 
05   - - 
07    - - 
09   1 - 
     
10   1 1 
11 ;  1   - 1 
12 2    - - 
13 3  - - 
14 4  - - 
15 5    - - 
16 6    - - 
17 7    - - 
18 8    - - 
19 9    - - 
*   2 - 
20   3 2 
21  1   3 2 
22  2  3 - 
23  3  3 - 
24  4  3 - 
25  5  3 - 
26  6  3 - 
27  7  3 - 
28  8  3 - 
29  9  3 3 
  ( )     
30  ( ) 4-5 4-5 
31 1   

    6 6 
32 7 7 
33 3   - - 
34 4  - - 
35 5  - - 
36 6  - - 
37   8 8 
39  ( )    9 9 
  ( )   
41  ( ) 10 - 
43  ( ) 10 10 
45  ( ) 10 10 
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. (96)  

  ( )   
(48) 

 
 80)

47  ( )   10.1 - 
49  ( )  10.1 11 
  ( )   
51   10.1 - 
53 ¼   10.2 12 
55 ½   10.3 13 
57 ¾   10.4 14 
59   10.5 15 
     
61   10.5.1 16 
65   - 17 
69   10.5.3 18 
     
-  1/8   - 19 
-  ¼   - 20 
-  ½   - 21 
-  ¾   - 22 
     
71   10.5.4 23 
73   11.1 24 
75  11.1 25 
77   11.1 26 
    
83   11.2 27 
85  (  

) 
11.2 28 

87  (  
, ) 

11.2 29 

     
 **  91  (  

) 
11.3 29 

 ***92  (  
) 

11.4 30 

93   - - 
94 ,    - - 
95   - - 
96  50 %-   - - 
97   - - 
98   - - 
99  - - 
   *  « »  

 ( ). 
  **  (  16 %).  

.   
***  (  16 %).  

: . . 5.  
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. 5.  (96)  ( )    ( . . 4) 
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. 6. . (75)  

 (%)  
.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

. 7.  (67)  
 (%). 
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 5.   
 

 
1  
2 , , , . 
3  
4  
5  
6 ,  
7 , ,  

 
 

 
 

 ) 

, %  
, %   ( -

)  
 
 

 
 

 
 

1 - 0 5 40 45:3=15,0 
2 - 0 15 40 55:3=18,3 
3 0 5 10 60 75:4=18,7 
4 - 0 10 30 40:3=13,3 
5 0 10 25 40 75:4=18,7 
6 - 10 15 20 45:3=15,0 
7 1 5 5 25 36:4=9,0 
8 0 10 0 60 70:4=17,5 
9 1 30 50 80 161:4=40,3 

10 - 30 30 50 110:3=36,7 

 712 : 35 = 20,3 
(15,0 + 18,3 + 18,7 + 13,3 + 18,7 + 
15,0 + 9,0 + 17,5 + 40,3 + 36,7) : 10 

= 20,3% 
 

     – 100 % (     
). 

     ( ) = 20,3%.  
 

,  
 ( ., ). , 

 ( ., , 
. .),  

.  
 ( , , .)  

,  
.  

 ( ., )  
,  

 
. ,  

, ,  
.  6    (45),  1940 
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. .  
 (31) ( . 7),  

 (45).  
 

. ,  
  . , 

 (47) ,  
:  

1) =0,268 +3,9    2) =3,01· x -3,6, 
- , %; -     .  

 
,   (72)  ,   

, , ,  
:  

3) =0,442 +13,8  4) =4,87· x -0,13. 
 (72) :  

5) =0,44 +3,5  6) =5,06· x -17,5. 
 

 
,  

. (13) ( . 9).  
 
 

 6.  
          ,  (45) 

 
* (%) **  

 
(%) 

 
(11-12) 

 
)   

(31-32) 

-
-

  (41-
59) 

 
(61-69) 

 
  

(73-77) 

 
 
 

(83) 
- -  10 25 40 1 
-  10 25 40 65 3 

 10 25 40 65 100 10 
10 25 40 65 100 100 20 
25 40 65 100 100 100 35 
40 65 100 100 100 100 50 
65 100 100 100 100 100 70 
100 100 100 100 100 100 90 

 
  *  (75) ( . 6).  
** . ( . 4, . 5). 
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 7.  (31) 
 

 
* 

(%)  

 (%) ** 
      

(51-59) 
          

(61-69) 
 

(73-77) 
10 3,0 1,0 0 
20 7,8 2,3 0,8 
30 13,3 5,4 1,4 
40 20,0 10,0 3,0 
50 26,0 14,0 6,0 
60 32,0 18,0 8,8 
70 37,2 22,1 11,5 
80 41,5 26,5 14,4 
90 45,9 30,8 17,0 
100 50,0 35,0 20,0 

  *  (75) ( . 6). 
** . ( . 4, . 5). 

 
,  

 ( . 10).  
 14-19 % (11, 12). 

 (10),  
 ( , -, -  

), ,  
. ,  

,  ( )  46,0  54,6%,  
 ( ) – 17,6  25,5% .  
,  ( )  

 100%,  44,0 %)  
,  

 5-10%,  – 20-40%. 
 

, .  
 1968, 

1970 (38)  1999  ( . 8, 9, 10) ,  
 40-50% 1.  1000 

 16-25 % (38) .  

                                   
1 .  2009  2010 . ,  

 80-85%. 
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 8.  

(31, 40, 72) 
  

-
 

 
* (%) 

 (%)   ** 
 

-
 

      
(49-51) 

 
(51-54) 

 
(61-65) 

 
     

(69) 

 
          

(19-22) 

10 8,5 6 17,6 7,6 3,4 
20 15,0 12 22,0 12,0 5,8 
30 21,3 18 26,4 16,3 9,3 
40 27,5 24 30,9 20,7 13,3 
50 33,5 30 35,3 25,1 17,7 
60 39,4 36 39,7 30,0 22,2 
70 45,2 42 44,1 33,0 26,0 
80 50,9 48 48,5 38,3 28,5 
90 56,5 54 53,0 42,7 30,0 

100 62,0 60 57,4 47,1 33,0 
 (40) (31) (72)*** (72)*** (31) 

 

    *  (67) ( . 7). 
  ** ., ,  

 ( . 4, . 5). 
*** :  

: =0,442 +13,8, : =0,44 +3,15, - , 
%, - , % (72). 

 
 9.  

(13) 
 

* (%)  
 ** 

 
      (%) 

 
(41-49) 

     
(61-69) 

 
(19-22) 

 
     (73-

77) 
0 1-5 5-10 5-7 5-7 
1 1-5 15-20 10-15 10-15 

1-5 10-20 30-60 20-30 20-30 
10-20 50-80 70-80 40-50 40-50 
40-60 70-90 90-100 60-70 60-70 

 

  *  (67) ( . 7). 
** ., ,  

 ( . 4, . 5). 
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 10.  
 (11, 12) 

 

 
 

 
,  

,     % 

 % 
0 0 5,7 0 
1 1-25 5,5 2,6 
2 26-50 4,3 17,9 
3 51-75 3,6 23,2 
4 76-100 3,1 29,6 

 
, 

,  
 (38)  ( )  (  

5688) . ,  
 

 39,5-67,2 %,  –  10,4-47,6 %;  
1000  22,4-56,5 %  4,8-25,8 %,  ( . 11). 
 

 11.  ( , 
1967-1969) (38) 

 
, 

 
 

*  
73-77** 

 1000 ,  , % 

1967 1968 1969 1967 1968 1969 1967 1968 1969 
.   

 
 

95,5 
 

78,0 
 

100,0 
 

31,2 
 

43,6 
 

21,4 
 

39,5 
 

41,8 
 

67,2 
  0 0 0 40,2 45,4 49,2 - - - 

.  5688  
 

 
46,7 

 
81,3 

 
64,6 

 
37,9 

 
24,4 

 
36,3 

 
10,4 

 
47,6 

 
30,1 

  0 0 0 39,8 30,5 48,9 - - - 
 

  *  ( . 7). 
** . ( . 4, . 5). 
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7.  

 
 

,  .  
,  

,  ( )  ( )  
 – , .  

  
. ,  

.  
. ,  –  
. ,  

 ( )1 -
 ( ) (15, 80).  

,  
 – . ,  

. , 
, 

 1,0-1,5 . ,  
 30  (80). ,  

 3-7,  5  (15, 80);  
,  

.  3-7 ,  
,  

, . ,  
, , . 

,  
. ,  

,  
 (15).  

 
 « »,  (34, 49, 50)  

(74),   -
 (5, 23, 64, 79 .). , -

,  
 

. , , ,  
.  ( . 12),  R  r – 

                                   
1 ,  « »  

, , .  – -
,  ( )  

.  (  
) ( . . 13, 14  15).     
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, P  p – 
, «–»  -  

 
 12.  « », 

,  
 

 
 

  
 

RR Rr rr 
PP - - + 
Pp - - + 
pp + + + 

 
 (  – ), «+» -  

 ( , ). , 
,  

 
 ( , ,  

).  
 

. ,  
, , , ,  

.  
,  

 (5, 7, 23). 
 

,  (5, 15, 80): 
1. .  

, . ,  ( ) ,  
, ,  

. 
2.  ( )  ( . 6, 7). 
3.  (  ).  
4. ;  

.  
5. ;  (  

). 
6. , ;  

.  
7. .  

 ( )  (  
)  –   (80). 

,  ( , )  
 ( , )  
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 ( , , ), -
,  

.  – ,  
 

. 
 

7.1.  
 

 
, ,    ( 5, 6, 7, 23, 

79, 80, 92, 93).  (  
)  

.  
». ,  (15, 49, 64, 74, 79 .)  

,  (80): 
1. . ,  

 (Sr12, Sr17).  
2. .  Sr-  (79). 
3. . ,  

 (79). 
 

. 
 

 ( , ), , 
, .  

, ,  
 ( . 12, 20). 

 – ,  
, , 

 (23); .  
 

,  
 (23)  (80).  

 ( ) , .  
.  

,  8 ( )  10-14 ( ) 
 .  

, . 
 5-  (  0-4)  

 (66)  ( . 13) . 
(70)    (54) –  ( . 14).  

 ( . 8). 
 

, , ,  
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. -
.  

 ( .  8), , ,  
.  

,  
.  

 
, ,  

 
, , : 1)  

; 2) ; 3) 
; 4) , 

; 5)  
 (80). 

,  
.  

 ( )  
. , , ,  3 

 4 ( )  7, 8  9 ( ) . 
, ,  2, , , Z, ( )  5-6 

)  (80).  
. 

 (80).  
 

,  
. , ,  – 

, ,  (  39-
41, 43-49, 51-59 . – . . 4 . 5) .  
4-6 , ,  

.  
 ( . . 3).  

,  
. .  

 
 (80).  

, ,  
.  

 
:  

1)  
 ( . . 6)  ( . . 7) .  

2)   ( )  
)  (66, 80) ) 

. (70) ( . . 15 . 9). 
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,  

, , 
. , 

 – ,  
. -

, ,  
.  

, , 
 – . ,  26, 12  3 %  

, , . 
,  

 (84).  
 CIMMYT ,  

,  (90):  
         tR=  (t-trace)  (R). 
        5MR=  5%  (MR). 
        60S=  60%  (S) .  
            CIMMYT (80, 90),  

,  
, ,  
 ( ).  (  

) .  
:  = 0,0; 

R=0,2; MR=0,4; MS=0,8  S=1,0 ( . . 15).  16. 
, , , , 

.  
 

. , =32  
 (80MR),  (30S) 

=30.  
. 

            
 

, . 
, 
 

.  
.  CIMMYT 

(80),  
.  1  2  30 . 
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 13.   
 –  ( ) (61, 66, 78, 80) 

  

-
 

-
 
 

 

 -
 
 

-
 

  0  
  

0 

   
  

; ,  
 

   

 

  1 ,  
 

  

VR 

  2 , 
; 

 
 

     

MR 

   ,  
 

   

 

    
,  

  

 

  Z  
,  

  

 

  
3 ,  

   
MS 

  4   S 
 ,    
 =  

  
 - , ,  

    
 + , ,  

    
 ++  

 
  , ,     
 N , ,   
 

:  
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1.  

, ;  
 ( ., 2,3  ;1  3,1N .). 

2. .   
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 14.  

 – ; . (70)  (54) 
 

 
-
 

 
 

 -
 

 
 
-
 

 
. 

(70) 

  
 

(54) 

  0 i   0 
-

  
1 00   

    
VR 

  2 0  
  

R 

 
  

3 I  
,   

MR 

-
  

4 I  
,  

LM 

  5  , 
 

  

M 

-
  

6 II , 
 

 

HM 

-
  

7 II , 
 

    

MS 

  8 III ,  
   

S 

-
  

9 IV ,   
 

VS 

 

.  (54)  
 (80).  

,  
. . 13).  



 40 

 
 15.    

 
 

   
   

 -
 

  (66, 80)  (70) 

0 0,0    
R 0,2   

  
 2. -

 
  

MR 0,4  
 

   4.  
, 

-
     

MS 0,8  
 

 
,  

,  
-

    

 7.  
, 

-
   

S 1,0  
 

 
  

 9.  
  

 
 
 

 16.  (90) 
 

 
 

  
 

 

 
 

1 tR* 0,2 0,2 
2 5 MR 0,4 2,0 
3 10 MS 10 0,8 8,0 
4 20 S 20 1,0 20,0 

 4  = (0,2+2,0+8,0+20,0):4=7,6  
  

* ,  
 1%.     

 
 20 .  

, ,  
 100 ,  –  

 
.  

, .  
, .  

.  
, . 
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. 8. .  
 –  ( . );   –  ( . ) (80). 
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. 9. :  – ,    –   (80). 
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. 
7.2  

 
 

 ,  ,  
 , ,  

 (slow rusting), ,   (6, 7, 23, 80, 90, 92, 93 .). 
  ,  

 ( )  (5). 
 –  

 –  
 (92).  

,  – . 
,  

, .  (5). 
, ,  

 (5, 58, 62, 73, 76, 77, 78, 79, 80, 86). ,  
 ( ), 

, ,  
.  

,  
, ,  

,  
, .  

, ,  
.  

 
, .  

: , ,  
, .  

,  (  
).  

: ) ; ) ; )  
   ( , ).  

 (  
) ,  

,  
;  
. .  

. 
. 

.  
 ( ) 

.  
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. ,  
. ,  

, .  
, ,  

,  
.   

,  
, . ,  

 50% .  
.  

 
, ,  ( .  

) , ,  
 ( ).  

,  
.  

. (73),  
 

(Puccinia hordei) .  
 8  17 ,  

.  
 19.  

 – ,  
 
 

.  
; , 

.  
.  

.  
.  (  

 14 ),  
 ( . ), .  

, , 
,  

,  
.  

 -  
 17, 18  19.  

 ( ),  
, , ,  

, , ,  
 

. : ) 
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 ( . ); )  
; ) ; ) , 

; )  
.  

 
 17.   

 (   
) (23) 

 

 

 
 ** 

 
  

-
 

-
 

-
 

 

-
 

-
 

 
 * 200 0,16 256 0,52 0,08 

 29, 
*  

1555 1,00 493 1,00 1,00 

  *  
29.  

**  « »,  CI MYT. 
     

 18.  Puccinia triticina   
 ( , , 1983) (76) 

 

 ( ) 
 

  
 

, 2 * 
 
2 

-
) * 

 
2 * 

 
2 

-
) * 

  0,1605  4,28  0,1055  3,48  
  0,2028  7,14  0,1052  2,23  

 76  0,2098  9,28  0,1033  2,80  
  0,2368 b 4,00  0,1062  3,01  
 66 ( ) 0,2625 b 20,28 b 0,1194 b 11,51 b 

* , ,  
=0,05.   

 
, ,  

.  
 ( ),  

 « »,  
.  

. , 
 (80),  

,  ,  ,   –  
,  ( . ).  

 17, 18  19  
,  

(23, 76). ,  
 (23) , ,  
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 (  29) ,  ( ) – -
. , ,  

» (23)  (  
 CIMMYT  « 2»).  

 
 19.   

 ( )  ( ) (76) 
 

 ( )   
) 

 
,  * 

 
 

 
, * 

 
2 

-
*) 

 ( ) 87.34 A 5,00  10,00 a 22,89 e 
 ( )  87.40 A 5,00  10,00 a 20,46 e 

-  ( )  87.34 A 6,00 b 10,40 b 11,98 d 
-  ( ) 87.40 A 6,00 b 10,00 a 12,39 d 
 85 87.34 A 7,60  12,85 d 7,40 cd 

 76 87.34 A 7,65  12,00 c 8,05 cd 
 81 87.40 A 8,19 d 14,00 e 2,26 ab 

 82 87.40 A 8,80 c 14,00 e 0,87 a 
 «S» 87.40 A 8,05 cd 13,00 d 6,11 bc 
 «S»  87.40 A 9,45 f 13,00 d 0,75 a 

HCP 0,53 0,19 4,74 
* , ,  

=0,05 ( .  – ).   
 

,  CIMMYT  
, ,  

 ( . 18, 19). 
            .  (80),  – 

 (  
)  

.  
,  ,  

.  (93) , 
 ( .  5) ( . 20). 

, - 
, , . . (80) 

 
. . 

(23),  
.  (73) ,  

, ( )  
, ,  

. ,  
.  (73) 

 
,  ( . 
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21). ,  
  (  –  

). 
 

 20. *  
 (Zadoks, 1959 – .  (5)) 

 

 
 

 4  
  

 1 2 3 4 
1 4 4 4 4 ,    
2 0 4 0 0 ,   
3 2 2 3 1 ,  
4 2 0 0 0 ,  

 

*  – , .     

 
 21. , .  (73) 

 

 ,  
  

   
) 

  

   
) 

  

 (  
+ ) -  

 
 ( ) 

.  
,  

 
-

. ,  
,  

. , 
 

.  
 Lr34  Lr46,  – Yr18,  – Sr2,   

 – mlo. ,  
 – 

Yr2, Yr3 ( ), Yr9, Yr33 ( ),   Yr18  
Yr29;  – Lr12, 13, 17, 18, 20, 21, 22, 29, 34, 35, 37, W (  

),  Lr16  ( ),   Lr22,  ,  ,   Lr12  (  
).  

,  (41). 
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,  CIMMYT  ICARDA 
 

 Avocet  2002 ., , , 
 (  

)  Yr5, Yr10, Yr15, Yr17  YrSp;  (  
) - Lr9, Lr10, Lr12, Lr13, Lr28  Lr34 (71). 

 
7.3.  

 
 

 – ,  
. 22.  

 ( .  8)  – . , 
 1971 .  

 875,  –  60 (27).  
           ,  

,  
 (  

),  
 (86). , 

 
,  30  

 (62),  
. , ,  

 
.  

 
 22.  

 ( *) 
  

 
-

 

- 
 

-
 

 
 
 

-
 

 

  
-

 

-
 

-
 

-
  

 
 

  (  
, 

:  
 

) 

 
-

 

-
 
 

-
-

  

 
 

 
) 

 (  
-

, ,  
 

) 

  

: 5, 6, 7, 27, 58, 62, 64, 73, 76, 77, 78, 79, 80, 84,  86, 92, 93 . 
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, ,  
.  

 
. ,  

, . , 
 ( . 23).  

. ,  
, , ,  

 7  55 %.  
 

 23. ,   
 (62) 

 

 
 

 
, % 

 
, % 

 3 97 
 6 91 
 12 79 
 24 55 
 48 7 

 
, ,  (7, 

27, 62, 73 .) ,  
 « ».  ( .  7) ,  

,  
. ,  

. . ( .  7)  
. ,  

, ,  – 
.  

 « ».  (62) ,  «  
, ». 
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8.  

 
 
 

.  – 
 ( ): ,  

.  
: 1) ; 2) ; 3) 

; 4)  – 
 (19); 5) ; 6)  

 ( )  
. -

 18-23 ,  
 18-23  16-  7000 . 

 60-70 % 
(19).   (87,  94):  -

 
 48  9 ,  16- ,   7  500  .  -   

 18  18  
 20  000  ,  6    15 .  

 14-17 . ,  
 

 :  16   
 18  10 000 , 8  
 11  (59).  

8.1.  1918 
.  (66),  11 -

.  
.  

.  ( .- , .-
): 
 

1. Malakof  CI 4898 .); 
2. Brevit  CI 3778 .); 
3. Webster  CI 3780 .); 
4. Loros  CI 3779 .); 
5. Mediterranean  CI 3332 .); 
6. Hussar  CI 4843  ( .); 
7. Democrat  CI 3384 .); 
8. Carina  CI 3756 .). 
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 Brevit, 
Carina  Hussar , ,  

 (45, 60).  228 , 
,  

 27 ,  
 UN  (43, 61).  

 
 –   UN –   8  

.  ( )  183 
 1961 )  228 (  UN-  1966 )  

 
…» (15, 19).  

 
, .  

. , ,  
 –  NA-61   NA-65,   –  SEAS-61  .  ,   

. 
,  5-NA-61-9 ,  5 – ,  

, NA-61 – ,  
 ( ) ,  

, 9 – ,  (15, 
19).  

, ,  
 1932  (5). , 

,  1989 
 32 : 10, 11, 16, 17, 20, 21, 29, 42, 55, 57, 62, 64, 67, 71, 72, 74, 

77, 84, 92, 106, 107, 116, 118, 122, 164, 167, 168, 171, 172, 176, 184,  210 ( . 24).  
 77,  – 20, 164, 176, 184, 16, 167, 

21,  – 116, 62,  21 (18, 20, 21, 25, 30, 26).  
 25,  

 (19, 67).  
. 

, ,  
 ( ).  

.),  
.  

 
, ,  

,  ( ) 
 («near-isogenic lines»)   Thatcher,  

.  1989  
 12  

 Lr1, 2a, 2c, 3, 3ka, 9, 11, 16, 17, 24, 26  30 (65, 80, 83);  
 Lr 2b, 3ba, 10, 12, 14a, 14b, 15, 18, 20, 23, 28   B(I).        
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 24.  Puccinia triticina, , 
 1932-1989 . (  

) 
 

 
  

) 
 
 

  
1932-1941 20  5 
1941-1971 20, 77, 21  5 
1966-1971 77, 20 57,122,71,29,74,11,72,106,92,55,116,71,10

7 
21 

1976 184, 20, 164 116, 77, 168, 164, 62 26 *: 164, 20 184, 77, 164, 116  
1977 184, 62, 20, 116, 77, 171, 17 20 

1978 20, 164, 77 167, 176, 184 26 *: 164, 20, 77 167, 184, 176 
1979 77, 20, 164 167, 184, 176 26 

1980 77 20, 164, 167, 176, 184 26 *: 77 64, 20, 176, 184 
1983-1985 77, 16 20, 67, 118, 167, 210 25 

1984 
77 16, 122, 184 

26 3*: 77 184, 172  
*: 77 20, 42, 184  

1985 77, 176 20, 122, 164, 167, 176, 184 26 *: 77, 167,176,  20, 122, 184 

1986 

77 57, 184, 172, 10, 20, 122 26** 
77 167, 20, 184, 164 26*** 

3*: 77 10 26** 
167, 20, 84 26*** 

*: 77 16 26 

1987 

176, 77 20, 184, 167, 164 26 
3*: 77 172, 122, 184 26** 
3*: 20, 176, 77 184, 167 26*** 
*: 77 122, 184, 10, 167 26 

1988 

176, 77 167, 20, 184, 164 26 
3*: 77 184, 20 26** 
3*: 167,176, 77 20, 164, 184 26*** 
*: 77 184, 20, 172 26 

1989 
3*: 77 184 26** 
3*: 20, 164 184, 176, 167, 77 26*** 
*: 77 184 26 

 

    * : - , 3- , -   
 (26). 

  ** . . (26). 
*** . . (26).  
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 25.  
,  

 

 
 

 

 
UN-  

 

   
 
Malakof  

 
Carina  

 
Brevit  

 
Web-
ster 

 
Loros  

Medi-
terranea
n 

 
Hussar  

 
mo-

crat  

 ( . . 13) 
77 13 4 4 4 4 4 4 4 4 
20 9 4 4 4 4 4 0 4 0 
164 12 1- 2 4- 3 4 2+ 4 1+ 
176 17 0 1± 3- 3++ 3- 3 1 3++ 
16 1 2 2 2 2 2 1 2 1 
167 17 0 2 3++ 3++ 4 3+ 3 3 
21 13 4 4 2 4 4 4 4 4 
116 13 2-3 2-3 2-3 2-3 2-3 2-3 2-3 2-3 
62 2 0 0 4 0 0-2 4 3 4 

 ( . . 13  15)* 
77 13 S S S S S S S S 
20 9 S S S S S R S R 
164 12 R R S S S R S R 
176 17 R R S S S S R S 
184 8 S S S S S S S R 
16 1 R R R R R R R R 
167 17 R R S S S S S S 
21 13 S S R S S S S S 
116 13 I I I I I I I I 
62 2 R R S R R S S S 

 

* R-  (  0, 0;, 1, 2-, 2, 2+);   
S-  (  2++, , 3  4); 
I-  (  2-3). 

 
,  

.  
 Puccinia triticina  

 ( .  7)   
 (44, 45, 82).  

 
8.2. . -

.  Puccinia striiformis f.sp. tritici 
 (57)  1923 .,  

 (42, 53, 54).    
 (53, 54), ,  

(51, 52),  1970 . (59). 
 

 11  ( . – , . – ):  
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1. Michigan Amber ( .) 
2. Blé rouge d’ecosse (?) 
3. Strubes Dickkopf ( .) 
4. Webster  ( .)  
5. Holzapfels Frühweizen (?) 
6. Vilmorin 23 ( .) 
7. Heines Kolben ( .) 
8. Carstens V ( .) 
9. Spaldings Prolific ( .) 
10. Chinese 166 ( .) 
11. Rouge prolific barbu (?) 

 
 (52)   Holzapfels  Frühweizen   

 – Lee, Reichersberg 42  Nord Desprez;  
 27  (15, 52).  

 (53, 54) ,  11  
,   6  ,  1-   1-  Triticum dicoccum var. tricoccum.  
 66  1985 . (88). 

. , 
,  

,  
.  1970 .  

 (59). 
, ,  

 –  
. 26). , ,  

.  
,  

 (19, 59).  
,  

,  (19, 23, 55). , 
 ( ) 

,  20  27 (2n) 
. 26). 

          
,  0  (R)  1-  (S).  

  0, 1, 2, 3  4,  – 5, 6, 7, 8 
 9 ( . 14);  R R, 

 – MS  S  ( . 14, 15).  
 ( ) , 

, .  
,  

.  ( . 27):  
:  H,  E,  C,  B.   
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 150 (27+24+22+21=128+16+4+2). -
:  G   A;   –  65  

(26+20=64+1). 
 

 26.  
 (19, 59) 

 

             
 

 
  

1 (=20) Chinese 166 Hybrid 46  
2 (=21) Lee  Reichersberg 42 
4 (=22) Heines Kolben  Heines Peko  
8 (=23) Vilmorin 23 Nord Desprez  
16 (=24) Moro  Compair  
32 (=25) Strubes Dickkopf  Carstens V 
64 (=26) Suwon 92x Omar  Spaldings Prolific  
128 (=27) Clement * Heines VII 

*  Clement .  
 
         ,  

. ,  
.  2 , 

. ,  85  
(=64+16+4+1=26+24+22+20=01010101)  G, E, C,  A,  100 
(64+32+4=26+25+22=01100100)  G, F  B. ,  

-
. 

             :  
, ,  –  

 ( , 36 132).  
. (59) ,  

 ( . 28).  
.  

.  
,  

. ,  
 

. . 
 CIMMYT ,  

,  (58, 80, 89, 94).  
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 27.  
 

 

  

 H G F E D C B A 
 
  

27 26 25 24 23 22 21 20 
128 64 32 16 8 4 2 1 

 1 
 1  

 
S 

 
R 

 
R 

 
S 

 
R 

 
S 

 
S 

 
R 

 

         
  1 0 0 1 0 1 1 0 10010110 

       
  27   24  22 21  27+24+22+21=150 

 2 
 2  R S  R R R R R S 

 

         
  0 1 0 0 0 0 0 1 01000001 

       
   26      20 26+20=65 

 
. ,  8.1  

,  
 

 ( .  9). , ,  
 Aroona   Yr1,  5,  6,  15,   17,  ,   

 Avocet  Yr 1, 5, 6, 7, 8, 9, 10, 11, 12, 15, 17, 18, 24, 26, 32, , Sp, Sk 
 CIMMYT) .  

.  
 1963 , , 

 1977  – -
 (3, 8, 9, 26, 38). , -

 30 : 5/6, 9, 11, 14, 19, 20, 
23, 25, 28, 29, 31, 40, 42, , 1 , , 1, N, C, a-1, a-2, a-3, a-4, a-6, a-7, a-8, a-9, a-10 ( . 
29).  31, , ,  

,  20, -8, 14, 23, 25, 40 -4 (3, 26).  
 30, 
 (15, 

19, 88). ,  
 1978-1989 .  45 : 0 0, 0 18, 0 128, 0 129, 

0, 2 18, 4 0 4 2, 4 8, 4 16, 4 17, 4 18, 4 20, 4 22, 4 29, 4 129, 4 134, 4 150, 5 0, 
20, 5 22, 5 28, 5 152, 6 0, 6 1, 6 16, 6 20, 6 22, 6 128, 6 132, 6 141, 6 148, 6 150, 
20, 7 22, 7 122, 7 132, 7 148, 7 149, 7 150, 15 150, 15 182, 39 150, 47 150, 47 182 

. 29).  1986-1989 .  6 20, 6 148  7 148.  



 
 28.  (19, 59) 

 

  * 
  

  

Su
w

on
 9

2x
 

O
m

ar
 

St
ur

be
s D

ic
k-

ko
pf

 

M
or

o 

V
ilm

or
in

 2
3 

H
ei

ne
s K

ol
-

be
n 

L
ee

 

C
hi

ne
se

 1
66

 

H
ei

ne
s V

II
 

Sp
ad

in
gs

 P
ro

-
lif

ic
 

C
ar

st
en

s V
 

C
om

pa
ir

 

N
or

d 
D

es
pr

ez
 

H
ei

ne
s P

ek
o 

R
ei

ch
er

sb
er

g 
42

 

H
yb

ri
d 

46
 

        
 26 25 24 23 22 21 20 27 26 25 24 23 22 21 20 

8 32            8   1 
9 32            8    
72 32/43         64   8    
6 20/      4 2       4 2  

32 0 8  32              
32 32 7  32        32      
32 128   32      128        
33 32 27/53  32     1   32      
36 132 54  32   4   128     4   
37 132 60  32   4  1 128     4   
39 134 60   32   4 2 1 128     4 2  
40 8 3/55  32  8        8    
40 9 3/550 Opal  32  8        8   1 
41 8 58  32  8   1     8    

41 136 58c  32  8   1 128    8    
82 16 20A 64  16   2     16     
104 9 3/55 64 32  8        8   1 
104 137 3/55D 64 32  8    128    8   1 
108 9 1B 64 32  8 4       8   1 

 *  (S),  
.  
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 29.  Puccinia striiformis,  

 1963-1989  ( )  
 

 
   

 ( ) 
 
 

  
,   

1963-1966 20, 25, 31, 5/6, , , ,   8 
1966-1969 31, 40, 19, 25, , 1, -1, -2, -8, N  3 
1966-1971 14, 20, 31 11, 25, 1 , , 40, 29, 28, - , 5/6, -1, -8  21 
1967-1968 31, 40, -8,  3 

1965 31 9 

38 

1966 31 20, 40, , , 25 
1967 31 20, -1, 25, 40,  
1968 31 25,20, -1,23, -4,40, -8,5/6, -10, -2, -9 
1969 31  
1970 31 , 25, -3, 20, 40, -7, -1, -8, -10, -2  
1973 31 20 
*1965 31 42 
*1966 31 20, 40 , 25,  
*1967 31 -1, 25, 20, 40,  
*1968 31 25, -1, , -2, -4, -8, -10   
*1969 31  
*1970 31 20, -7, , 25, -8, -10 
*1973 31  
*1974 31  

*,**1967 20, 25 31, -1 
*,**1968 31, 23, 20  -1, -8, 5/6   
*,**1969 31, 20, -4 25, 23  
*,**1970 31  20, -4, 23, -1, -8, 25, , -10 

1975 31, -8, -1, , 1, N, 25  20 
1976 31, -8, -10, , -1, 1 18 
1978 -10, -8 -1, -3, -7 

26 
*1978 -8 -3, -10, -1 
1979 31, 20  -10, -6, -2, -4, -7  
*1979 31  -10, -7, 20, -6, -4, -2 
*1980 20 31, -2 

,   
1978 0 16, 6 0, 0 0, 4 0 

26 

*1978 0 0, 6 16, 0 0 
1979 16 0, 7 149, 0 0, 0 18, 0 129, 2 18, 4 2, 4 8, 4 17, 

18, 4 20, 4 22, 4 29, 4 129, 4 134, 4 150, 5 0, 
20, 5 22, 5 28, 5 152, 6 0, 6 1, 6 141, 7 122 

*1979 0, 4 0, 5 28 18, 4 2, 4 129, 5 0, 7 22, 0 18, 0 128, 4 8, 4 16, 
17, 4 20, 6 0, 6 141  

*1980 22 22 
1986 20,7 20,7 148 16 
1987 148, 6 20 150, 6 132, 22, 6 128, 7 148, 7 20, 7 150 
1988 148, 6 20 150, 7 148, 15 150, 7 20, 7 150, 7 132, 6 132, 

39 150, 47 150, 47 182, 6 22, 7 22, 15 182 
1989 148,6 20,6 148 20, 15 150 

1986-1989 20,6 148,7 148 20, 6 150, 15 150, 6 16, 6 22, 7 22, 6 128, 
132, 7 132, 7 150, 39 150, 15 182, 47 150, 

47 182 
**1986-1989 20, 6 22, 6 148, 6 150, 7 148 
     :  

* ;  ** .  
 :  1978 . .      
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 30. ,  
 

 

  

  
 

M
ic

hi
ga

n 
A

m
be

r 

B
le

 r
ou

ge
 

d’
ec

os
se

 

St
ru

be
s 

D
ic

kk
op

f 

W
eb

st
er

 

H
ol

za
pf

. 
Fr

uh
. 

V
ilm

or
in

 
23

 

H
ei

ne
s 

K
ol

be
n 

C
ar

st
en

s V
 

Sp
al

di
ng

s 
Pr

ol
ifi

c 

C
hi

ne
se

 
16

6 

R
ou

ge
 P

ro
-

lif
iq

ue
 

ba
rb

u 

Tr
iti

cu
m

 
di

co
cc

um
 

va
r.

 d
ic

oc
-

cu
m

 

Fo
ng

 T
ie

n 

H
ei

ne
s 

Fr
an

ke
n 

Pe
tk

us
er

 

 ( . . 14) 
31 4 0 0 4 00 0 3 0 i 4 i 4 3 00 i (0) 
20 4 0 0 4 0 0 3 0 i i i 4 4- 00 i (0) 
14 4 0+ 0 0 0 0 0 0 i i i 4 4- 00 i (0) 
23 0 00 00 i i i 0 i i 2+ 0/00 4 4 i i (0) 
25 4 0 00 4- 00 00 0 i i i i 4 0 00 i (0) 
40 4 0 0 4-3 0 0 3 0 i i i 4    

 ( . . 14  15)* 
31 S R R S R R S R R S R S S R R 
20 S R R S R R S R R R R S S R R 
-8 S S R S R R S R R R S     

14 S R R R R R R R R R R S S R R 
23 R R R R R R R R R R R S S R R 
25 S R R S R R R R R R R S R R R 
40 S R R S R R S R R R R S    
-4 R R R S R R R R R R R     

* R-  (  i, 0, 0+, 00, 1, 2, 2+ , 0, 1, 2, 3, 4 – .) 
   S-  (  2++, 3, 4 , 5, 6, 7, 8   9 – .)      
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9.  

 
 

.  
 Lr  (  «leaf rust» -  

) ) , 
, , Lr2 , Lr9, Lr , LrExch .  

 Yr (  
 «yellow rust» - )  

, , , Yr2, Yr3a, YrA, 
YrSp, YrSD  . 

,  55  
 (Lr 1, 2, 2a, 2b, 2 , 2d, 3, 3a, 3bg, 3d, 3ka, 9, 10, 11, 12, 13, 14, 14 , 

14b, 15, 16, 17, 17b, 18, 19, 20, 21, 22 , 22b, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 
36,  37,  38,  39,  40,  41,  44,  46,  52,  Exch,  B,  OD-4,  3,  Tc,  Tr,  W)      45  –   

 (Yr1, 2, 3, 3a, 3b, 3 , 3N, 3V, 4, 4 , 4b, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 
18,  21,  24,  26,  27,  29,  32,  33,  ,  Av,  CV,  EM,  H52,  Inter,  KAZ,  MXP,  SD,  Sk,  SOZ,  Sp  
[=SP?], SPA, Su [SU?], TSS) (3, 5, 58, 62, 65, 73, 83).  CIMMYT (80) 

, ,  
,  

.  
  Lr-  Yr-  

 ( . 31).  
 

 31.   
 (80) 

 

    D 
 (Lr - ) 

1 10 26, 33, 46 21, 40, 41 
2 11, 17, 37, 38 13, 16, 23, 25 2*, 15, 22*, 39 
3  27 24, 32 
4 4, 12, 25, 31 28, 30  
5  18, 52 1 
6  3*, 9, 36  
7 20 14* 19, 29, 34 (T2) 

   (Yr –  ) 
1  9, 10, 15, 21, 29, H52  
2 1, 17, 32, CV 5, 7 8, 16 
3    
4    
5    
6    
7  2, 6 18 

 

.  



 61 

 
 1976-1990 .  

 
 Thatcher  Lr 1, 2, 2a, 2 , 2 , 2d, 3, 9, 10, 12, 13, 14, 14 , 14b, 16, 17, 18, 

19, 20, 23, 24, 25, 26, 27, 31, Tr  Yr 1, 2, 3, 4, 4b, 5, 6, 7, 8, 9, 10, 11.  
 Lr9, 19, 24, 25, 27, 31, Tr; Yr 4b, 5, 9, 10, 11 (3).  

           ,  
 (  

). 
 

.  
 

, .  
  
 
 

. , ) ,  
 

 (80). ,  
,   

. , ,  Yr3,  
, ,  Yr3  

. ,  
. ,  

,  
, ,  ( . . 

32).  
. 

 F1,  F2,  F3  Fb.  
 

. , , 
 F2  

3:1 ( ), 7:9 (2 ), 15:1 (2 
),  9:7  (2  )  .  (3,  5,  80).   

,  
)  ( ) ,  ( )  

 ( ).  
 

-, -, -  
.  

 (80).  
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 32.  (80)* 

 

 
 

Yr- 
 

 
. 

 
)  

-
 

 

1 2 3 4 

 

Minister   1 1 9 9  

Moro  10 2 9 2 9  

   9 9 9 9  

 

 1 ? 1 1-2 9 9  

 2 ? 2 9 2- 9 10 

 3 ? 0 7+ 1N 9 ** 

 4 ? 9 9 9 9   
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SUMMARY 
Batyr A. Khasanov. “Rust diseases of wheat and their control in Uzbekistan”.  

Tashkent, 2007 (in Russian language) 
 

Wheat growing, side by side with cotton cultivation, is one of two main branches of the 
agriculture in the Republic of Uzbekistan, and its goal is to keep self-independence of the coun-
try in grain. There has occurred a sharp increase in productivity of small grain cereals, especial-
ly wheat, during last years. So, if average yield of grain has been 3.1 tons/ha in both 2000 and 
2001, it has increased up to 4.4 tons/ha in 2003, and 4.28 tons/ha in each of 1,380.9 thousand 
hectares of irrigated areas in 2004. Many farmers have collected 7-8, and even 9-10 tons/ha. 
Such a high productivity strictly necessitates of controlling diseases, rusts in particular because 
of their high ability to initiate epidemics as a result of fast dissemination to long distances and 
to cause severe infestations. Besides, it has been noted that frequency of these diseases has in-
creased on wheat fields during last years. All above mentioned shows that there is a danger to 
incur significant yield losses from rust diseases. Realization of a problem given above is linked 
inseparably with a need to improve professional skills, and to apply modern methods of wheat 
rust control, which have been developed and successfully applied in many of developed and 
developing countries of the world. 

The purpose of compiling this book was to assist directly to agricultural specialists to 
realize the above tasks. The book contains information on biology and ecology of causal 
agents,  sources of infection and possible yield losses leaf and yellow rusts would cause. De-
tailed review and analysis are done on modern concepts about kinds and genetics bases of 
wheat resistance to rusts, methods of identification of their physiologic races, main principles 
of forecasting, and rust control methods. An effect of rust diseases on wheat yield, methods of 
their assessment, techniques for determination and assessment of non-specific resistance and its 
components, criteria for making decision on applying fungicide spraying all have been eluci-
dated at length. 

To make use easier, 9 pictures and 38 tables are inserted in the book. Two appendices 
inserted are: “List of fungicides that are permitted to use in the Republic of Uzbekistan for con-
trol of wheat rusts and other diseases” and “Glossary of specific scientific terms”. 

The book is intended for use by the farm specialists (heads, agronomists, field inspec-
tors, leaseholders), wheat breeders and seed breeding specialists, instructors and students of 
higher and specific secondary educational organizations and institutions, scientists, and by wide 
public as a whole. 
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