
        
         

1  1 
1.1  1 

 1.2  2
2  3 

 2.1 3
 2.2 3
 2.3 4
 2.4 

2.5
5
6

 2.6 9
 2.7 11
 2.8 12

 3 15
3.1 15
3.2 16



 ( )

 3.3 17
 3.4  (stock solution) 17
 3.5  LS (Linsmaier and Skoog, 1965) 20

 3.6 25
4  29

1 2,4-D

1

29

2 2,4-D 47

3

1

52

5 56
5.1 56
5.2 58

59
63
67



3.1 LS 18
3.2 LS 18
3.3 LS 19
3.4 21

3.5 22

3.6 2,4-D 23

3.7 24

3.8 2,4-D  25
4.1 2,4-D

1 15
30

4.2 2,4-D
( ) 1

5

34

4.3 2,4-D
( )

1 15

38

4.4 2,4-D
1 15

45



2.1 2,4-D 6
2.2 7
2.3 9
4.1

1
36

4.2 1
15 (White calli; W) (Yellow white calli; YW)
(Yellow calli; Y)  (Brown calli; B) (Black calli; BL)

(Green spot; GS)

42

4.3  1 
15 (F = friable callus,  C = compact callus)

44

4.4 LS
 2,4-D . 0

. 4 . 8 . 12 . 16
. 20 1
 LS 2

48

4.5 1 53

4.6 1 54


