
 

cxrili 1 

vazis qarTuli genotipebis meristemuli ujredebis parametrebi 

sigrZe sigane 
birTvis 

diametri 
regioni jiSi 

X±Sx 

(mkm) 
σ 

v 

(%) 

X±Sx 

(mkm) 
σ 

v 

(%) 

X±Sx 

(mkm) 
σ 

v 

(%) 

birTvul- 

plazmuri 

koeficienti 

1 2 3 4 5 6 7 8 9 10 11 12 

kaxeTi 

rqawiTeli 

saferavi 

wiTeli budeSuri 

18.8±0.3 

17.8±0.4 

16.6±0.3 

3.5 

3.5 

3.2 

18.4 

19.6 

19.2 

13.0±0.2 

12.8±0.2 

11.6±0.3 

2.3 

2.3 

2.7 

17.4 

17.7 

20.3 

5.3±0.1 

4.6±0.1 

4.8±0.1 

0.8 

0.8 

0.7 

14.4 

18.7 

13.7 

0.100 

0.080 

0.104 

qarTli 

Tavkveri 

Cinuri 

goruli mwvane 

gorula 

qarTlis TiTa 

16.1±0.3 

18.9±0.3 

19.3±0.3 

16.8±0.2 

16.6±0.2 

2.7 

3.0 

3.1 

2.4 

2.3 

16.6 

16.1 

15.6 

14.2 

13.6 

10.0±0.2 

14.2±0.2 

14.2±0.2 

12.8±0.2 

12.7±0.2 

1.8 

2.3 

2.4 

2.4 

1.7 

17.6 

16.2 

16.7 

18.9 

13.5 

4.9±0.1 

5.3±0.1 

6.0±0.1 

4.8±0.1 

5.0±0.1 

0.7 

0.6 

0.7 

0.9 

0.7 

15.1 

10.7 

12.4 

18.4 

13.1 

0.133 

0.090 

0.115 

0.092 

0.103 

imereTi 

colikouri 

cicqa 

ocxanuri safere 

kraxuna 

18.4±0.3 

19.4±0.3 

19.5±0.3 

18.2±0.3 

3.0 

3.0 

3.4 

2.7 

16.4 

15.5 

17.6 

14.7 

13.9±0.3 

15.0±0.2 

13.7±0.2 

13.8±0.2 

2.5 

2.2 

2.0 

1.9 

18.2 

14.7 

14.9 

14.0 

5.5±0.1 

5.0±0.1 

5.0±0.1 

5.6±0.1 

0.8 

0.8 

0.8 

0.7 

13.9 

15.4 

15.8 

12.6 

0.102 

0.072 

0.080 

0.108 

 

 



cxrili 1-is gagrZeleba

1 2 3 4 5 6 7 8 9 10 11 12 

guria 
Cxaveri 

aladasturi 

18.0±0.3 

16.9±0.3 

3.2 

2.8 

17.8 

16.7 

13.2±0.2 

12.3±0.2 

2.3 

2.3 

17.1 

18.6 

4.9±0.1 

4.7±0.1 

0.9 

0.6 

18.5 

13.1 

0.090 

0.091 

samegrelo ojaleSi 17.3±0.3 3.0 17.4 13.2±0.1 1.6 11.9 4.2±0.1 0.7 17.3 

 

0.065 

 

leCxumi 

usaxelouri 

orbeluri 

ojaleSi 

16.5±0.2 

18.0±0.3 

2.0 

2.9 

12.1 

15.8 

12.3±0.2 

13.0±0.3 

2.1 

3.1 

17.3 

20.4 

4.9±0.1 

5.2±0.1 

0.7 

0.9 

14.5 

17.4 

0.102 

0.100 

raWa 

aleqsandrouli 

mujureTuli 

wulukiZis TeTra 

18.1±0.3 

19.7±0.3 

19.3±0.3 

3.2 

3.4 

2.9 

17.5 

17.2 

15.3 

12.3±0.3 

13.9±0.2 

13.2±0.2 

2.5 

2.1 

2.2 

20.5 

14.8 

16.8 

5.6±0.1 

5.4±0.1 

5.9±0.1 

0.7 

0.8 

0.8 

12.6 

13.8 

14.3 

0.124 

0.091 

0.110 

aWara sawuravi 16.3±0.3 2.6 16.2 12.1±0.2 1.8 14.8 5.3±0.1 0.6 11.2 

 

0.126 

 

 

 

 

 



cxrili 2 

vazis qarTuli genotipebis meristemuli  

ujredebis parametrebis dispersiuli analizi 

 

F cxr. 

parametri 
cvalebadobis 

wyaro 

kvadratebis 

jami 

Tavisuflebis 

xarisxi 

saSualo 

kvadratuli 

gadaxrebi 

Ffaqt. 
p=0.05 p=0.01 

sigrZe 

saerTo 

regionebi 

SemTxveviTi 

gadaxra 

2071.5 

1177.4 

19538.4 

2199 

8 

2191 

- 

147.173 

8.918 

- 

16.5 

- 

- 

- 

- 

- 

- 

- 

sigane 

saerTo 

regionebi 

SemTxveviTi 

gadaxra 

11871.51 

710.11 

11161.4 

2199 

8 

2199 

- 

88.76 

5.09 

- 

17.43 

- 

- 

1.94 

- 

- 

2.51 

- 

birTvis 

diametri 

saerTo 

regionebi 

SemTxveviTi 

gadaxra 

1705.41 

211.94 

1493.47 

2199 

8 

2191 

- 

26.492 

0.682 

- 

38.87 

- 

- 

- 

- 

 

- 

- 

- 

 

 

 



sur.1. vazis fesvis meristemuli ujredebi 

 

 

 

                            

 

           

 

 

             1(1) rqawiTeli                                             1(2) Tavkveri 

 

 

 

 

 

 

 

 

 

 

 

 

                                                         

           1(3) goruli mwvane                                       1(4) wulukiZis TeTra 

 



sur. 1 (gagrZeleba) 

 

                                    

 

                                       

 

 

 

 

 

                1(5) saferavi                                          1(6) sawuravi 

 

 

 

 

 

 

 

 

 

   

                 1(7) cicqa                                            1(8) gorula 

 

 



 2(1) veluri vazi 37(79) 2n=38                  2(2) gagareulebuli jiSi xeTura 2n=38 

   2(3) colikouri 2n=38                          2(4) colikouris tetraploiduri  

sur. 2 kulturuli, gagareulebuli da veluri vazis qromosomuli kompleqti 

                                                              forma 2n=4x=76 

 

 

 

 

 

 

 

                             

                    

  

 

 

 

 

 

 

 



sur. 3 dayofaSi myofi fesvis meristemuli ujredebi 

 

                           

 

                        

   

 

 
 
 

 
          3(1) goruli mwvane                                    3(2) asureTuli Savi 

 
                                             
 
 
 
 
 
 
 
 
 
 
 
 
      3(3) gorula kloni #21                                  3(4) colikouri



sur. 4. gorulas da kloni #21-is qromosomuli kompleqti 

 

 

 

  

 

 

 

   4(1) gorulas qromosomuli  

       kompleqti 2n=38                                  4(2), 4(3) kloni #21-is tetraploidi ujredi 

 

 

 

 

4 (4) kloni #21-is diploiduri ujredi  

 

 

 

 



sur. 5. aberaciuli ujredebis speqtri mitozSi. anafazuri darRvevebi (G1 stadia) 

 

 

 

 

 

 

 

 

    

   5(1) erTmagi qromosomuli xidi                                               5(2), erTmagi qromosomuli xidi        

 

 

 

 

 

 

 

 

   5(3) CamorCenili qromosomebi 

                                                                                         5(4) erTmagi fragmenti 

 



sur. 6. anafazuri darRvevebi (G2 stadia) 

 

 

 

 

 

 

 

  

               6(1), 6(2), 6(3) ormagi fragmentebi 

 

 

 

                                                                                       

 

 

 

 

6(4) ormagi xidi 

 



         7(1) asimetriuli metafaza                                   7(2) anafazuri darRveva, erTmagi fragmenti,  

                         7(3) CamorCenili qromosoma                                           7(4) qromosomebis araTanabari  

                                                                                                                               gadanawileba

                                                                                    dauSleli birTvaki 

sur. 7. 

                                         

 

 

 

 

 

 

  

  

 

 

 

 



    sur. 8. darRvevebi meiozuri dayofis metafazebSi 

 

 

 

 

 

 

 

 

8(1) meiozuri dayofis I metafaza 2n=38                 8(2) II metafaza n=19 

 

 

 

 

 

 

 

8(3), 8(4) metafazuri darRvevebi, marTobulad ganlagebuli metafazuri firfitebi 

 

 

 



  9(1) ormagi qromosomuli xidi I anafaza                  9(2) sampolusiani anafaza, qromosomuli xidebi I anafaza 

  CamorCenili qromosoma II anafaza                                  9(4) asinqronuli anafaza I meiozuri dayofa 

sur. 9. aberaciuli ujredebis speqtri meiozSi 

 

 

 

 

 

 

 

 

 

 

 

 

      

          9(3) orpolusiani anafaza,  

          



cxrili 5 

vazis qarTuli genotipebis meristemul ujredebSi qromosomuli aberaciaTa 

sixSire da speqtri 

Secvlili 

anafazebis 
xidebi (%) 

fragmentebi 

(%) 

jiSi 

g
a
s
i
n
j
u
l
i
 
f
e
s
v
e
b
i
s
 

r
a
o
d
e
n
o
b
a
 

gasinjuli 

anafazebis 

raodenoba N P±Sp  
(%) 

I II _ = 

_ 

. 

_ 

_ 

. . 

_ S
e
w
e
b
e
b
u
l
i
 

 
q
r
o
m
o
s
o
m
e
b
i
 

 
(%

) 

C
a
m
o
r
C
e
n
i
l
i
 

 
q
r
o
m
o
s
o
m
e
b
i
 

 
(%

) 

a
s
i
m
e
t
r
i
u
l
i
 

 
a
n
a
f
a
z
e
b
i
 

 
(%

) 

rqawiTeli 20 524 3 0.6±0.3 - - - - - - - - 100 

saferavi “ 293 6 2.0±0.8 - - - - 33 - - - 67 

Tavkveri “ 396 5 1.3±0.6 50 - - 10 20 - 20 - - 

Cinuri “ 649 8 1.2±4.3 25 25 - - 25 - - - 25 

gorula “ 818 11 1.4±1.1 36 - - - 18 - - 18 27 

goruli mwvane “ 302 7 2.3±0.9 43 - - - 14 - - - 43 

cicqa “ 524 6 1.1±0.5 33 - - - 17 - - - 50 

colikouri “ 599 8 1.3±0.5 25 - - - - - - - 75 

kraxuna “ 402 3 0.7±0.4 25 - - - 50 - - - 25 

ocxanuri safere “ 798 3 0.4±0.2 25 - - - - - - - 75 

aleqsandrouli “ 706 4 0.6±0.3 25 - - - 25 - - 25 25 

mujureTuli “ 792 5 0.6±0.3 40 - - - - - 20 - 40 

wulukiZis TeTra “ 769 9 1.6±0.4 22 - - - 33 - - 22 22 

usaxelouri “ 637 2 0.3±0.02 - - - - - - - - 100 

Cxaveri “ 732 10 1.4±0.4 50 - - - 20 - 10 - 20 

sawuravi “ 315 4 1.3±0.1 50 25 25 - - - - - - 
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