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1.  

 

1.1.  Fragaria L.  

 Fragaria  ananassa Duch 

 

 Angiospermae, -

 Dicotylodonae,  Rosaceae,  Fragaria L. 

 Fragaria rubra  Fragaria andida 

 (Tragus, 1553).  Fragaria –  

 fragaris ( ) –  (Camerarius, 1586). 

 Fragaria  (Bauhin, 1671). 

 Fragaria  

 F. virginiana  F. chiloensis.  (Duchesne, 1766) 

 F. moschata  F. 

virginiana.  Fragaria  

(Erchart, 1792),  (De Candoll, 1855). -

 Fragaria .  (Staudt G., 1953, 1961, 

1962). 

 Fragaria L., -

.  (1926) ( ., 1935).  

. ,  (Fragaria L.) -

 (Rosaceae Luss.)  40  

 (2  = 14, 4  = 28, 6  = 42, 8  = 56). , -

,  –  

(Fragaria  ananassa Duch.) (8x = 56),  

 –  (F. chiloensis Duch.)  

 (F. virginiana Duch.). 

. -

,  F.  ananassa Duch.  
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,  

., 1983). 

: «…  

,  1978 .  -

» ( ., 1990, .8). 

.  (Staudt G., 1961, 1962)  

– F. virginiana ( . 1)  F. chiloensis Duch. ( . 2) ,  

 

F. vesca L.  (Dar-

row G.M., 1966; Scott D.H., Darrow G.M., Lawrence F.G., 1975), Scott D.H., Lour-

ence F.J., 1975; Senanayake Y.D.A., Bringhurst R.S., 1967),  

 – F. ovalis Rydb. .  (1972, 1980) -

-

. 

 
. 1. : 

 – ;  – ;  –  

 

 Fragaria L., .  

(1926), .  (1961, 1962),  
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(Darrow G.M., 1966; Scott D.H., Lourence F.J., 1975),  A.A. -

 Fragaria L.  35 -

: 4 , 16 , 15  (  A.A., 1990). 

 
. 2. : 

 – ;  – ;  –  

 

,  (2  = 14) Fragaria,  

F. vesca –  ( . 3) , – -

. -

 (2x = 28),  F. orientalis . -

 (2  = 28)  F. moschata Dush. 

(F. elatior Ehrh. – ). , , -

-

 –  (2  = 56)  F. chiloensis (L.) Duch.  

F. virginiana Duch. –  F. ananassa Duch. 

T.C.  (1975) , -

. 

-

. , -
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, -

. , -

 Fragaria vesca  

. 

 
. 3.  

 

 

 –  XVII .  1624–1629 .  

,  XVII . -

-

.  

. 

,  

.  1817 ., ,  

. 

 (  – Fragaria  

nanassa) , -

: 
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, ,  

 ( ). 

 – -

, , – F.  ananassa (2x = 56). -

, -

. 

 Fragaria  ananassa -

.  

-

 – ,  

.  

,  

. 

 XX .  

, ,  

; -

, , , -

, . 

 1970- . -

, , 

, -

, , -

, . -

, . 

-

, -

: , , , , 

. -

, -

.  – 



 10 

.  

 

) ,  

,  

 – .  

 (2–3 )  

. , -

, .  

,  

. -

,  – , . ,  

,  

. 

 

1.2.  

 

, 

, . -

, ,  ( ,  

.)  (2  = 42)  Fragaria moschata 

Duch., -

 ( . 4). ,  

, . -

.  

: , ,  

, , -

. 

 

-

. -
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, -

: , , -

. -

 ( ., 1962; ., 

., 1982). 

 
. 4. : 

 – ;  – ;  – ;  –  

 

-

 

), ,  

 (Bauer R., 1955, 1958). 

 1950- . 3 -

, ,  

.  (1951) . 
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.  (1972, 1974)  

,  2  = 56  

. 

 

-

, , -

 ( ., 1983). 

 

F. chiloensis (2 = 56)  F. moschata (2 = 49) -

, . 

 

. . -

 

 

,  

. 

,  

 ( ): , 

, , , , -

. 

 

. -

, , , . -

, , , -

,  ( ., 1972). ,  

, -

. 

-

,  Fragaria  
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 2  = 35, 2  = 49  2  = 63, 2  = 98  ( ., ., 

1982; ., 1975). 

 

, -

 Fragaria. -

, 

 2  = 63, 2  = 70, 2  = 98 -

 ( , -

, .),  

 F.  ananassa  2  = 56.  

, , , -

 – . 

 

1.3.   

 F.  ananassa 

 

,  

 F.  ananassa . -

 –  

, . 

 Fragaria (4, 6 , 8 ) -

, . , -

 ( ., ., 1985). -

,  

 ( ., ., 1982). -

 – , , ,  

:  – ,  – 

.  

 ( ., 1975). 
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.  (1964)  

 -

, -

,  ( -

., 1975). 

.  (Kihara H.K., 1930)  F. moschata -

. 

-

 Su.  

 

. , ,  

, , 

 ( ., ., 1982). 

 

. -

. ,  Fragaria ,  

 ( ., ., 1985). 

.  (1975), ,  

,  

. 

-

. -

-

 (Scott D. ., Lawrence 

F.G., 1975; ., 1968). 

.  (1926) , -

. -

-

,  

. 
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: -

, -

. -

, -

.  Fragaria -

, -

.  

. , .  (1985)  – -

, -

. 

, :  

, -

.  

.  

, -

, ,  

. 

 100%  

, -

. 

-

. -

 

 ( ., 1989). 

,  

, . 

 Fragaria,  

.  

 (Valleau W.D., 1923; Kuhn E., 1930). 
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 1845 .  2–15%  

 43%. 

.  (1926) , -

 66%,  100%. 

,  

. -

, -

 

,  

 Fragaria. , 

 Fragaria. -

, -

. , -

 ( -

) -

. -

, -

. 

,  

. -

 

. -

-

. -

,  ( ), . -

: -

 

,  (  5 );  

,  

, -
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 (1–2 ). ,  

-

. 

-

 – -

.  (4, 

5, 6, 7 .)  

. , -

. -

. 

 

,  ( -

., 1984).  

, -

. 

-

 ( ., ., ., 1977; 

., ., 1982) , -

-

, -

. , -

,  – -

 ( ., 1989). -

,  

. 

 – , -

. -

 100% -

. 
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, , -

-

-

. , ,  

-

. 

-

.  

15–25  15–25 .  

.  – 15–20 .  

 

 150–200° ,  – 210–270° . 

 

1.4.  

 

 –  

. 5).  

. 

. 

, 

.  

 

. , . -

.  

, -

. 

. , .  (1970), . , .  (1979)  

-

. 



 19 

-

, ,  

 

 ( ., 1972, 1974). 

 
. 5. : 

 – :  –  ( ) -

;  –  ( ) ;  – ;  –  ( ) 

;  – ;  –  

 

 (Janick J., Eggert D.A., 1969; Cuttridge C.G., Anderson H.M., 

1969) ,  

,  

.  
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 – , 

, . 

 

, -

-

. : -

, ,  ( ),  ( ), 50  

 ( ) . 

 

, , -

 58, 45  40%, .  

-

 (65–70%),  

 – 50 , -

 74% . 

-

.  

), .  

, 

. -

, .  

 2–3 , -

. ,   

. -

 

. 

, -

.  

. 
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1.5.  

 

 – , 

, -

, .  – -

. 

 ( . 6). -

. , -

.  

, ,  

, . . 

 
. 6. : 

 –  ( );  –  ( , );  –  

 

 ( ).  

 ( ),  

,  – -

. -
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. -

 ( . 7). 

 
. 7. ,  4–6-  

 

 4–5 , -

 1–2  ( . 8). 

 
. 8. : 

 – ;  – ;  –  
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,  

.  

, , . -

, -

,  

.  

. 

 

.  3–4-  

 25–30 . , -

, , ,  

. 

 – .  –  

.  

 – . -

,  

. ,  

 –  

.  

 10–30  20–100 -

. 

 – , -

. -

 1–2 .  

, -

.  4–12  

 5–10 .  

 (80–95%).  
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1.6.  

 

 – , . -

.  –  – -

.  1980- .  

.  

, , , -

.  10–15  

,  – 7–9,  – 4–6 .  

, , ) -

 – 25–30 , , , -

. -

 – , 

, , -

. -

 ( . 9). 

 
. 9. : 

, ,  – , ; , ,  – , ;  

, ,  –  « » 
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,  

. 10). 

 
. 10.  ( ., 1970): 

 –  ( );  – ;  – ;  – -

;  – ;  – ; ,  – ; ,  –  

); ,  – ;  –  

 

, -

. 
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-

 2–3 , 

. 

,  

. 

 

1.7.  

 

, -

 ( . 11). -

 30–40 , ,  

. 

 
. 11. , : 

 – ;  – ,  

 

 

, -

, , , -

.  

, , , 

, .  

 « » . , , 

 –  

 ( . 12, 13, 14). 
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. 12. : 

 – ;  – ;  –  

 

. 13. : 

 – ;  – ;  –  

 

. 14. : 

 – ;  – ;  – ; 

 – ;  – ;  

 – -, -  



 28 

, -

. -

 (  100–120 ).  

 ( ) , 

. , 

 (  40%) -

-

. 

,  

, . 

 

. -

 – . -

,  

 

.  

 –  (  

., ., 1999). 

,  – , -

. 

, -

, -

. , . 

 

1.8.  

 

-

. 

 

 (35–40 ). -
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 90 , -

 ( . 15). 

 
. 15. : 

1 –  1- ; 2 –  2- , 

3 –  3-  ( ) 

 

 60 .  

 (  X., 1970).  

 40–80 , -

 – 100–107  ( ., 1976; ., 1978). 

 

: , , , , , 

, .  

 +5° ,  

 +0 C ,  

, .  
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.  

 +30°  

. , « -

», , ,  

 +50–60° ,  50%. 

,  

, -

. 

 

. -

 –3–10° . 

 

, -

, . 

 

1.9.  

 

 – , -

. 

, 

. 

 

. -

 

. 

 

 

. -

. 
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-

. 

, -

.  

 22% ,  70% – -

 81% – .  2 -

 20% . 

-

:  – 48%,  

 –  25,  –  14% ( ., 1984, 1989). 

.  (1990)  

 20% -

, . -

 30–50%  ( )  7–10  

 20%. , -

.  

-

. 

 –  – -

, , , , -

-

 ( ., 1977). , -

, ; -

, ,  

 ( ., ., 1982). 

, -

. 

 

,  
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, -

. 

-

 (+71, +83)  (80%)  

. -

, -

 2–3 . , -

,  

 ( ., 1989). -

. 

,  

-

. -

 

.  

-

. 

 

1.10.  

 

. 

,  

 

 –15–20° . 

-

 ( ., 1961). 

 

(1968/69, 1975/76, 1978, 1986). -

,  

. ,  
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,  

 (–2–5° ).  

. ,  

. -

, 

. 

 

, , -

, , -

, . 

 

1.11.  

 

,  

.  

. 

, -

,  ( ., 1961). -

 25–38 . 

.  

.  

 

 X., 1970). 

. 

 

 75–78%  

,  +30° , -

 +60° . -

 ( ., 1975).  

 (35–40% 
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)  (  +40° ) -

, -

.  20–30% -

. -

. , -

. 

-

: , , 50 ,  (  

), , , ,  ( ).  

-

-

. 

. .  (1976),  

   80–85%  

 (  « » ).  

 7–8 , -

 – 4  300–400 3 . 

,  4–5 -

. ,  1994  1998 .  

 ( , ),  

+40° ,  +60 . 

 

.  

 

 ( ), -

-

. -

, . -

, -

, -
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. -

 ( , , )  

, -

. -

, , -

. 

 

1.12.  

 

-

-

, .  

.  

(1957), .   (1961), .  (1968),  – 

.  (1973). -

: , -

. 

-

 (Darrow G.M., 1937; Cuttridge C.G., 

Anderson H.M., 1970; ., 1961; ., 1966;  

., 1968). 

-

. 

 – -

.  

 

.  ( -

., 1984). 

 

-
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. -

,  – . -

,  

. -

 ( . 16). 

 
. 16.  

.  140,  1) 

 

-

,  – . 

-

 – .  

. -

 18–30  
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-

. -

,  – -

. , ,  

 35–40° ,  40%  

, . -

 ( , 

). 

 

 (  +25…+20° , -

 60–70%),  

.  

, , . -

 4–6 . -

, -

.  ( ) -

, .  

. 

-

, , : 

, ,  ( ). -

 ( ) ,  

 – , .  

-

 Fragaria  

, , -

. 

-

, , 

, . -
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.  (  

) ,  

 – . , -

.  

, -

. 

 ( )  

,  

,  

-

 2–3 , . .  

.  « -

», -

, -

 Fragararia  ananassa . 

 

1.13.  

 

 

 (Braun M., Mu-

rawski N., 1962; r R., 1958; ., 1970; Borck B., 1966; Hoog G.T., 

1975, 1976; Ulrich M., Sorge P., 1981 .). 

 

-

 (Borck B., 1966). -

 

.  10 

 (Ulrich M., Sorge P., 1981). 
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, , ,  

.  20 -

, , , , . . 

 (Hoog G.T., 

1975, 1976). 

 11  (1970–1986 .) -

: 

 (16–11),  – .  – 

. : , 

,  (1990–1994 .). 

-

,  

 ( ) . 

 

. -

. 

, -

, .  

, 30% -

 

–  0,3  1,0%. 

-

 

,  

,  

, .  

-

, 

 38–40° ,  – 48–50° , -

 – 60–70° .  
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, -

 –  ( ., 1989).  

 (Bauer R., 1955; Gilles G.L., 1984). 

,  

 in vitro  

. 

 

. -

, . -

,  

 ( ., 

., ., 1983, 1984). 

:  

, , , -

. -

-

,  

, . . -

-

-

 

. 

 300–500 -

 6–10 -

. 

. 

.  

. : 

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

3) , ; : , 

; ; ; 

4) : ,  ( , -

 ( . 17); 

5) : , , . 

 
. 17.  

 

. : 

1) ;  

2) , ;  

3) : , , ;  

4)  – ,  

;  

5) . 

.  ( -

): 



 42 

1)  – , , ;  

2)  (1  2 – );  

3)  ( ). 

.  ( , -

, , , , .). 

-

. , ,  

, .  

. -

.  

 

,  

. 

-

 –  in vitro. -

-

 in vitro , -

. 

 in vitro  

, , . 

–

-

: ,  ,  

, -

 ( ., 1995; -

., ., 1996; ., ., 1995; ., 

1996). 

-

. , -
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, , -

. 

, 

, -

, -

. 
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2.  

 

2.1. ,  

 

-

, ,  

.  (5°) ,  

. 

,  

,  

.  

-

 80–100 . 

-

, , ,  

. .  

-

. 

-

 – . -

-

.  – 0,5–

1 .  

 98,8% -

 75%. 

, -

, , . -

 ( , ,  

). 
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 5,6–6,0 (  7).  

.  

 (80–100 ) .  

 (50–

80 ) . ,  

. 

 

 – 60–80  60–80 

. 

: 20–50 -

 – , 40–120  –  60  – . -

:  (1–3 ),  (5–10 ),  

(20–100 ),  (5–10 ),  (0,3–1 )  

. -

 5 ,  2 . 

-

 (  5,5–6,5)  2,2–2,5%, -

 25 . 

 

-

 (80 )  (P120, K120). 

 150 , 

-

. -

, . 

, ,  

, , , -

. 
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. -

,  

, : -

 – 20–25 ,  – 15–20 ,  

 – 25–30 , 3–5 , 7–10 ;  

 – 25 ;  

 – . 

 

. -

.  

.  

. -

 

. -

, , , , . 

, , -

 

. ,  

,  1,5–2  

.  

, -

 1–1,5 .  2–3 -

, -

 4  6  – .  

 

.  

 – . 

-
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. , -

,  3–6 , ,  

. 

 

2.2.  

 

,  

.  

.  

. -

, , , , -

; , , , -

.  

 – , , . -

. 

, ,  

,  2–3 -

, . 

-

 3–5  1  – .  

. 

 6- : 

1) ;  

2)  + ; 

3) ; 

4) ; 

5) ; 

6) ; 

 

 



 48 

 

 6-  

 ( ) 

 +  

, 3–5   

, 

3–5  

, 

3–5  

, 

3–5  

 

 
 +  

 

 

 1-   

 +  

 
 

  

 2-   1-  

 
 +  

 

 

 3-   2-  

 1-   

 

 4-   3-  

 2-   1-  

 

 – -

.  

,  100 .  

.  
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,  

. 

 

,  

 

. -

, ,  

. -

, -

-

. -

. 

, ,  

, -

: , ,  ( ). 

. 

 

 5 .  

50–60 . 

-

 ( ) : 90  10 , 

90  15  80  10 , 80  15 . -

,  

). 

,  –  

. 

 

 – ,  

. 
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,  

,  

20–30 . -

 90  60–70 . . 

,  

,  

, . 

 

2.3.  

 

 

. 

 

 6–7 .  12–15  

 20–25 . 

 

.  ( , -

)  40–60 , -

 – 30 ,  ( ) – 18–20 . -

. -

 70 , -

 1 . 

-

, .  (2–3 

)  

, -

. ,  

–4,2 –4,2 -

 90  80 .  2–3  

300–400 3  ( ). 
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: 80–100  +  60–90 -

.  

 – , , -

. 

 (  25–30  

)  

.  

,  

, -

. 

 

2.4.  

 

-

. , -

,  

70–80%,  20–

25° .  

, 

  -

 ( ).  3–4 -

,  

. 

 

 15–25 . ,  

-

 70–80%. -

.  
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 « »,  

. 

 

,  5–10° . 

, -

,  (  15 ), -

. , -

 ( ),  ( -

 –10…–15 ), .  

. 

 ( ) -

 

),  ( ),  

+10…+15° . 

 ( ),  

,  

, . 

 

2.5.  

 

, , 

, -

,  

. -

-

 ( ), -

. 

-

 1,5–2 ,  

.  



 53 

 10–15  7–10  

. 18).  

 
. 18. : 

I, II, III, IV ; M –  

 

,  

 – ,  

. -

, -

. 

,  

-

. -

 (« ») -

 6–8  69%,  10–12  –  94%, -

 15–17 -

,  – . -
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, -

 15 . 

-

-

.  10 -

,  150%,  4–6 . 

 

 10 .  30–40%  

 4–6  ( ., 1972). 

-

,  

 – , , , . -

,  

,  

 – . , -

 70–90% . -

-

. 

-

. -

. -

,  

. -

-

,  ( ) . 

 ( )   

-

 0–2° .  (  

)  1-  2- -

. ,  
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, , -

.  

 200–300 . 

 

2.6.  

 

-

, , -

.  

 –  7–10 ,  10  

 10 . -

 2–3 , . -

-

. 

 

-

. : 1/2 -

,  + 1/2  ( ).  

. ,  

, , 

. 

 

.  

3 000 . .  

 +3…+6°  

. 

 (  6–7 ) , 

, . -

 (2–3 

) , , .  
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-

, . 

-

 

. -

 « ». -

, -

. 

-

 

+5…+6° . , -

. -

. 

 

2.7.  

 

-

, 

.  

. 

 3 000 .  

100 .  33 .  

 10 . 

-

 ( ) -75 -74. -

-5,6  

-80 ( , 

,  

). 
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.  

, -

. . 

 – : 

1)  (  

); 

2)  ( ) -

 (  

); 

3) -

.  

, 

.  

,  

. 19).  

. . -

 400 3 .  

-

. -

. 

 
. 19. : 

 – ;  – ;  –  
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.  

 1–2- . 

 2–3  

. . 

, , -

 60–70%  

.  

 2–3 , -

. 

 

2.8.  

 

,  

 1,5–2 -

, 1–2  1 -

 (20–30 ). -

 1–2 . 

, -

.  

, .  

,  

 – . 

, -

. -

 

. , -

, . , -

 



 59 

10 .  3–4 ,  

. 

 

– 300–400 3 . -

 (5–8 ),  

 (6–7 ).  

,  

. 

-

-4 -

. ,  

. 

-

 2–3 , 1 –

1,5 , 1–1,5  20–30 . 

-5,6 -4,2.  

. -

 

. 

 ( ), -

 ( ), -

 (10–20 ). -

 300–400 3 .  

, ,  

100–200 3 . -

.  10–15 ,   –   

 20–25 . -

, -

. 



 60 

,  

 400–1 000 3 . -

 ( ).  

,  

.  

. -

.  

. 

-

 – .  

. -

. , -

. 

-

. -

.  

,  

. 

-

 30–40 . , -

. 

 

.  4–

6 -1,5.  

, -

. -

. 

-

. 



 61 

-

.  

. -

,  

 15–20%. 

, -

. -

.  ( , ) 

. -

,  

,  

. 

,  

. -

 – ,  

.  
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