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ETHYLENE IS INVOLVED IN THE CONTROL OF GAMETOPHYTE-SPOROPHYTE 
INTERACTIONS AT PROGAMIC PHASE OF FERTILISATION 
Aims. Physiological role of ethylene in the gametophyte-sporophyte interactions remains unknown. 
Methods. The ethylene production in the course of male gametophyte development and germination, in vitro 
and in vivo, in petunia fertile (self-compatible and self-incompatible) and sterile clones was investigated. 
Results. Fertile male gametophyte development was accompanied by two peaks of ethylene production by 
anther tissues during microspore development and pollen grain maturation. In sterile line, tenfold higher 
ethylene production was observed at the meiosis stage and correlated with degeneration of both 
microsporocytes and tapetum. The male gametophyte germination, both in vitro and in vivo, was 
accompanied by an increase in ethylene production. The male gametophyte germination after self-
incompatible pollination was accompanied by a higher level of ethylene production as compared to 
compatible pollination. Conclusions. These results suggest that ethylene is an important factor of male 
gametophyte development, germination, and growth at the progamic phase of fertilization.  
Key words: Petunia hybrida, ethylene, male gametophyte, sterility, self-incompatibility. 
 
 
 

 . .,  . . 
  . . . ’   

, 61060, . , . , 142, e-mail: yuriev1908@gmail.com 
 

       
   

 
    , -

    ,   -
   : nutans Sch?bl., 

medicum Koern., submedicum Orl., pallidum Ser., 
rikotense Regel., deficiens (Steud.) Koern [1]. -

     -
   . 

     
  ,  , 

, , , -
        -
 ,       

 .   -
-     -

    .   

      
  .   

    
     . 

       
     

    
 . 

    
-   -  

     
      

       -
    . 



 192 

   
1)  –  ( , -

,     )  -
  , -

 ( , ,   ) 
    -
, ’       

; 
2) -  – , 

, ,  –  
     -
  ,  
,    -
  ; 

 F1  F2  , 
     -

 (   ) (B. Griffing, 1956 .) 
[2]. 

 -  -
      -

  ( )   ( ) 
 ,  -

 ,     -
 (H2)   (h2)   -

       
     . . -

 (1980) [3]  . .  [4]. 
 

   
     

 -    -
     -

  20    -
   ,    

    
    (inerme 

Koern., capillaceae Kozacz., nudideficiens Koern., 
horsfordianum Wittm., coeleste L., rikotense Regel., 
pallidum Ser., submedicum Orl.)   -

 (nutans Sch?bl., medicum Koern.) 
  ,    -

   ,   -
     -

. 
,     

       
  nutans (Tokada, , 

, ), medicum ( ), 
submedicum ( ), rikotense ( ). 

   -
   2007–2009 .,  -

       
 (r=0,53–0,77),  1000  (r=0,53–

0,67),    –    
(r=0,73–0,76),     -

 (r=0,71–0,83). 
   

    F1   -
      

     , 
     -

 (      ),  -
 (      

   )  , 
  4-   8-

 ,   -
   F1     

. 

 -  -
 20    -

    , 
    

   F1 ,   -
    ( . 1). 

,       
 ,  , -
 ( )  ,   

 1  2    
    D  -

 ,    ( 1/D)  
  ( H1/D)  ,    

,   F  -
      

  ,     -
      

    ( 2)   
(h2) . 

,     -
      -

 (    -
 F),   (   -

  F)  ,    -
       -

 2  h2,    -
   . 

  20   -
     -

   ( )    
  ( )  -

      F1  -
    . -

      -
 ,       

,     ,  
    

nutans, medicum  submedicum,      
  , , 



 193 

     
      . 

    
    -

     
    -

      

  . 
 -   -

-    
     

     
. 

 
 1.    c      F1 

     1 

   -
 

-
 

 

-
 
-
 

-
 
-
 

-
 

-
 

-
 
 

 
 

 
1000 

 

 
  

-
 

2007 79,0 0,49 3,19 0,63 18,04 0,07 104,8 0,92 
2008 83,3 0,46 1,24 0,34 122,24 0,09 41,0 0,43 D 
2009 24,7 0,21 1,36 0,51 95,36 0,12 65,5 0,26 
2007 86,9 0,27 3,14 0,64 20,91 0,05 50,9 0,60 
2008 38,5 0,24 -0,04 0,44 164,97 0,12 27,0 -0,65 F 
2009 3,5 0,16 0,40 0,68 129,75 0,14 74,9 0,20 
2007 121,0 1,74 5,82 1,20 24,27 0,14 164,2 2,02 
2008 137,5 0,51 6,26 1,51 149,29 0,66 33,1 6,07 H1 
2009 18,6 0,32 1,90 1,07 112,50 0,19 68,8 0,50 
2007 90,1 1,59 4,29 1,00 85,69 0,12 152,3 1,77 
2008 122,6 0,40 5,29 1,13 86,50 0,46 24,7 5,05 H2 
2009 15,3 0,26 1,64 0,78 66,66 0,14 45,4 0,43 
2007 1,54 3,52 1,82 1,92 5,23 2,09 1,57 2,20 
2008 1,65 1,11 5,04 4,39 1,33 7,04 0,81 13,97 H1/D 
2009 0,75 1,53 1,40 2,09 1,18 1,57 1,07 1,92 
2007 1,24 1,88 1,35 1,38 2,29 1,45 1,25 1,48 
2008 1,29 1,05 2,25 2,09 1,15 2,65 0,90 3,74 H1/D 
2009 0,87 1,24 1,18 1,45 1,09 1,25 1,03 1,39 

 
   (Tokada, , -

   var. nutans,  var. 
medicum,  var. submedicum,  var. 
rikotense)      

  .    
    987 (800  1, 151 

 2  36  )     
     -

   ,   
   .  

20       21 
    ( . 2). 

    -

       
 . . . ’    2010-

2011 .  2011 .    
   F1. 

54     -
   17     

    2010 .  -
     

 ( ).  
    -

       5 
: (08-1078 (  834), 08-1183 (  835), 08-

1199 (  836), 08-1709 (  837), 08-1716 (  838)) 



 
19

4 

     
 2

. 
 

 
 

 
 

 
 

 
 

 
 

  
20

10
 

. 
20

11
 

. 
 

  
-  

 
 

/
 

%
 

   
/

 
%

 
   

/
 

%
 

 
 

-
 

-
 

, 
 

 
 

-
, 

 

,  
nu

ta
ns

 
– 

– 
– 

10
0 

– 
10

0 
– 

10
0 

77
 

8,
2 

08
-8

7 
in

er
m

e 
 

 
2,

76
 

10
7*

 
4,

58
 

10
8*

 
3,

67
 

10
7,

5 
72

 
8,

7 
08

-6
96

 
nu

ta
ns

 
. 

. 
 

-9
1 

  
3,

36
 

11
0*

 
4,

87
 

11
1*

 
4,

11
 

11
0,

5 
77

 
8,

7 
08

-1
01

0 
nu

ta
ns

 
  

 
3,

24
 

10
6*

 
4,

70
 

10
8*

 
3,

97
 

10
7,

0 
78

 
8,

7 

08
-1

19
8 

  
. 

. 
 

-8
4 

 
3,

55
 

10
8*

 
4,

74
 

11
1*

 
4,

14
 

10
9,

5 
75

 
9,

0 

08
-1

48
6 

pa
lli

du
m

 
IR

 6
57

6 
  

3,
51

 
10

8*
 

4,
95

 
10

9*
 

4,
23

 
10

8,
5 

73
 

9,
0 

08
-1

70
3 

nu
ta

ns
 

Sc
ar

le
t 

IR
 6

56
9 

3,
12

 
11

1*
 

5,
12

 
11

3*
 

4,
12

 
11

2,
0 

77
 

8,
7 

08
-1

70
8 

 
-

 
  

8-
 

-
 

2,
95

 
10

6*
 

4,
21

 
11

0*
 

3,
58

 
10

8,
0 

78
 

9,
0 

08
-1

85
0 

pa
lli

du
m

 
  

  
3,

00
 

11
5*

 
5,

26
 

11
7*

 
4,

13
 

11
6,

0 
77

 
8,

7 
08

-1
90

3 
nu

ta
ns

 
IR

 6
58

6 
  

2,
20

 
10

7*
 

4,
20

 
10

9*
 

3,
20

 
10

8,
0 

78
 

8,
7 

08
-2

00
7 

nu
du

m
 

IR
 6

89
8 

 
2,

14
 

10
6*

 
4,

62
 

10
7*

 
3,

38
 

10
5,

5 
77

 
9,

0 
08

-2
44

7 
pa

lli
du

m
 

 
IR

 6
58

6 
2,

36
 

10
6*

 
4,

09
 

10
8*

 
3,

22
 

10
7,

0 
78

 
9,

0 

05
 

– 
– 

– 
– 

5,
5 

– 
6,

7 
– 

– 
– 

– 
. *

 –
 

 
  

 
 5

 %
 

 
 

 
  



 195

 
 -  

     
     

  .  -
 , , 

     
     

  ,  
 ,    

     
       

    
    F1  

     
     
,     

   . 
    

     
    , 

      
. 

 
 

1.    ,       2009 . – .: , 2009. – . 1–30. 
2. Griffing B.A general treatment of the use of diallel crosses in quantitative inheritance. – Heredity. – 1956. – Vol. 

10. – P. 31–50. 
3.  . .,  . .,  . .    . – .: , – 1980. 

– 207 . 
4.  . .    (      -

). . ,   . – .: , 1985. – 351 . 
 
KOZACHENKO M.R., SOLONECHNYI P.M. 
Plant Production institute nd. a V.Ya. Yuryev of NAAS 
Ukraine, 61060, Kharkiv, Moskovskyi aven., 142, e-mail: yuriev1908@gmail.com 
 
GENETICAL BASIS FOR BREEDING AS TO WIDENING OF A VARIATAL DIVERSITY  
IN SPRING BARLEY 
Aims. The establishment of genetical peculiarities and efficiency of the application of the traits in rare 
variatal forms during breeding and widening of a varietal diversity in spring barley on its basis. Methods. 
Genetical-breeding methods are used: they are field (diallel crossing, phenology, heretability of plant traits); 
genetical-statistical (dispersion, variegated, correlation, genetical). Results. Some distinctions as to morpho-
biological peculiarities, variability, correlation, inheritance, components of genetical dispersion, heritability, 
combining ability and a breeding value of traits in the forms of rarely- and widely used varieties of spring 
barley are established. The varietal diversity of the sources of valuable traits is widened. Conclusions. The 
genetical peculiarities for the creation of a new genetical diversity of various varietal forms of spring barley 
are established. 
Key words: spring barley, variety, diallel crosses, genetical specific, breeding. 
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