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Abstract         Tissue culture is an important source of somaclonal variation 
thus for, starting from two types of explants represented by anthers and 
immature embryos gametoclones and somaclones were obtained for the 
wheat cultivar Dropia. The biological material used for these studies was 
represented of 18 somaclones and 7 gametoclones. The control was 
represented by the cultivar itself.  

The somaclones and gametoclones of the cultivar Dropia were 
studied in two comparative cultures as for the randomized blocks by three 
repetitions.  
Comparing the results obtained for the cultivar Dropia somaclones and 
gametoclones on observed that the average of the number of grains in the 
main spike is superior for the somaclones comparing with the gametoclones. 
The control presented inferior values comparing with both gametoclones and 
somaclones, for this character. 
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Somaclonal variation in wheat can be obtained 

by new plants regeneration from callus. Different types 

of explants can be used in order to generate callus, but 

the most efficient and regenerative callus was proved to 

be the one derived from immature embryos [2, 4]. This 

is the reason why this method was proposed to be the 

standard in vitro regeneration technique for wheat [4].    

Characters like plants high, stalk thickness, 

number of spikes and ears, number of fertile tillers, 

grains color, cover color, development rhythm, gliadin 

quantity from grains, proteins and β-amylase quantity 

of the grains are generally affected by somaclonal 

variation [1, 6].   

Ryan et al. (1987) reported that a significant 

somaclonal variation might be generated by in vitro 

culture for characters important agronomical and 

qualitative. Analyses realized on 256 wheat lines 

selected of R3 and R4 generation proved their qualities 

after being tested in the field. Thus, significant 

modifications were observed of all the characters 

analyzed as plants high, number of grains in the main 

spike, grains weigh (thousand grains weigh – MMB), 

yield capacity,   total dry weigh and harvesting index 

[5].   

All the lines selected for these characters, 

except of those for yield capacity and harvesting index, 

presented significant increases overcoming the donor 

plant even in the following generations. These results 

represents and important source for breeders [5].  
 

 

 

Biological Material and Methods 

 
Biological material used in these studies was 

represented by cultivar Dropia’s somaclones and 

gametoclones. The somaclones were obtained by 

regeneration from callus originated in immature 

embryos in vitro culture and the gametoclones come 

from callus resulted from anther culture.   

Somaclones and gametoclones obtained by in 

vitro culture of immature embryos and anthers were 

studied for three years, in successive cultures, in the 

experimental fields of the Plant Breeding Department 

of the Horticulture Faculty from Timişoara. Seeding 

was realized at 12.5 cm, wheat normal distance 

between rows. The culture method consisted in one 

gametoclone or somaclone per row. Seeding was 

manually done and the distance between grains/row 

was 5-6 cm.   

Thirty mature plants were randomized 

choused and yielded for each somaclone and 

gametoclone respectively. Biometrical measurements 

regarding the number of grains in the main spike for 

each somaclone and gametoclone were done.  

Data obtained from the biometrical 

measurements were statistically processed determining 

the average, the standard deviation and the variability 

coefficient. 
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Results and Discussions  

 
The number of grains per spike represents one 

of the most important components of the yielding 

capacity, depending directly of the spike length and 

density [5]. Thus, long and lax spikes with a small 

number of grains per spike but also short and compact 

spikes with high number of grains per spike might exist 

[6]. The number of grains per spike depends on the 

number of ears initiated per spike and on their 

surviving percentage. Ears abortion depends both on 

the genotype and more over on the environmental 

conditions [4, 6].  

Analyzing average variability limits, presented 

in table 1, concerning the number of grains in the main 

spike, can be observed that, for Dropia’s somaclones 

was between 35.23 grains for the somaclone 2 and 

38.05 grains for the somaclone 15. This character 

shows a low variability between the somaclones 

studied and a medium variability inside each 

somaclone for 94.44% of the somaclones and a high 

variability inside the somaclones members for 5.5% of 

the somaclones.  

Data from table 3 show that, regarding the 

character the number of grains in the main spike, 3 of 

the cultivar Dropia’s somaclones (16.66%) are statistic 

distinctly significant superior to the control and 15 of 

them (83.33%) are very significant superior to the 

control represented by the cultivar Dropia. 

Studying the results obtained for cultivar 

Dropia’s gametoclones (table 2) regarding the number 

of grains in the main cultivar it was observed that 

average variability limits were between 35.44 grains 

for the gametoclone 2 and 36.38 grains for the 

gametoclone 7. 

Table 1 

Estimative values concerning the number of grains in the main spike for Dropia’s  

somaclones analyzed in the experimental period 

Nr. 

crt. 
Genotype 

First year Second year Third year Average  

x
sx   %s  

x
sx   %s  

x
sx   %s  

x
sx   %s  

1 Control 30,56+1,55 27,83 30,56+1,55 27,83 30,56+1,55 27,83 30,56+1,55 27,83 

2 Somaclona  1 32 + 1,10 18,84 37,6 + 1,02 14,87 37,36+0,88 12,91 35,65+0,63 16,91 

3 Somaclona 2 32 + 1,47 24,92 37,46+1,24 18,19 36,23+1,09 16,58 35,23+0,76 20,55 

4 Somaclona 3 32,40+0,86 13,15 39,46+1,41 19,65 38,30+0,96 13,76 36,72+0,65 16,27 

5 Somaclona 4 36 + 0,74 11,80 36,96+1,10 16,31 37,43+1,02 14,94 36,80+0,57 14,91 

6 Somaclona 5 34,36+0,49 8,15 36,96+0,90 13,37 36,96+0,96 14,23 36,09+0,50 13,34 

7 Somaclona 6 33,13+0,99 14,93 37,80+1,10 16,06 37,06+0,95 14,16 36,00+0,58 14,98 

8 Somaclona 7 36,53+1,59 25,92 39,13+0,90 12,60 37,23+1,06 15,65 37,63+0,73 19,08 

9 Somaclona 8 33,66+0,96 14,67 38,76+1,01 14,30 36,73+0,95 14,22 36,38+0,57 14,58 

10 Somaclona 9 36,03+1,26 18,27 37,33+1,47 21,68 35,8 + 0,91 13,88 36,39+0,71 18,28 

11 Somaclona 10  37,93+0,68 10,92 37,46+1,24 18,18 37,33+1,03 15,17 37,57+0,60 15,71 

12 Somaclona 11 34,10+1,46 21,14 37,40+1,11 16,34 35,70+0,92 14,11 35,73+0,68  17,59 

13 Somaclona 12 38 + 1,24 18,19 35,03+1,28 20,03 36,03+0,91 13,91 36,35+0,66 17,56 

14 Somaclona 13 37,46+1,30 18,76 37,80+1,14 16,57 36,33+0,86 13,01 37,20+0,64 16,32 

15 Somaclona 14 38,03+1,41 19,65 36 + 0,86 13,15 36,53+1,08 16,27 36,85+0,67 17,10 

16 Somaclona 15 39,46+1,19 16,18 37,66+1,08 15,82 37,03+0,96 14,31 38,05+0,63 15,77 

17 Somaclona 16 40,26+1,10 16,31 36,86+1,09 16,25 36,36+0,89 13,42 37,83+0,59 15,25 

18 Somaclona 17 36,96+0,90 12,62 38,66+1,28 18,15 35,83+0,96 14,67 37,15+0,62 15,69 

19 Somaclona 18 39,40+0,90 13,37 37,93+1,26 18,27 36,73+0,97 14,45 38,02+0,60 15,45 

Somaclones average 35,98+0,63 7,44 37,57+0,25 2,82 36,72+0,16 1,86 36,75+0,34 4,04 

 
Table 2 

Estimative values concerning the number of grains in the main spike for Dropia’s  

gametoclones analyzed in the experimental period 

Nr. 

crt. 
Genotype 

First year Second year Third year Average  

x
sx   %s  

x
sx   %s  

x
sx   %s  

x
sx   %s  

1 
Martor 

 
30,56+1,55 27,83 30,56+1,55 27,83 30,56+1,55 27,83 30,56+1,55 27,83 

2 Gametoclona 1 36,96+0,70 11,20 35,06+0,82 12,81 36,93+0,91 13,58 36,32+0,47 12,80 

3 Gametoclona 2 34,63+0,75 11,43 35,4 + 0,87 13,48 36,30+0,88 13,38 35,44+0,48 12,69 

4 Gametoclona 3 35,90+0,77 12,01 35,30+0,79 12,38 36,43+0,93 14,00 35,88+0,48 12,81 

5 Gametoclona 4 35,20+0,83 12,81 35,46+0,89 13,74 36,63+0,92 13,81 35,76+0,50 13,40 

6 Gametoclona 5 35,53+0,79 12,33 36,46+0,99 14,91 35,86+0,87 13,31 35,95+0,51 13,49 

7 Gametoclona 6 35,33+0,91 14,04 36,20+0,88 13,42 37,06+1,09 16,09 36,20+0,55 14,50 

8 Gametoclona 7 35,76+0,84 13,04 36,56+0,82 12,28 36,83+1,01 14,94 36,38+0,51 13,44 

Media gametoclone 35,61+0,27 2,03 35,78+0,23 1,71 36,58+0,15 1,13 35,99+0,21 1,62 
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Table  3 

Experimental results concerning the number of grains in the main spike for Dropia’s  

somaclones obtained in the experimental period 
Nr. 

crt. 
Genotype Average     

Relative value 

toward the control  

Difference toward 

the control 
Signification 

1 Martor 30,56 100,00 0,00 Control 

2 Somaclona 1 35,65 116,67 5,09 ** 

3 Somaclona 2 35,23 115,28 4,67 ** 

4 Somaclona 3 36,72 120,16 6,16 *** 

5 Somaclona 4 36,80 120,41 6,24 *** 

6 Somaclona 5 36,09 118,11 5,53 *** 

7 Somaclona 6 36,00 117,79 5,44 *** 

8 Somaclona 7 37,63 123,13 7,07 *** 

9 Somaclona 8 36,38 119,06 5,82 *** 

10 Somaclona 9 36,39 119,07 5,83 *** 

11 Somaclona 10 37,57 122,95 7,01 *** 

12 Somaclona 11 35,73 116,93 5,17 ** 

13 Somaclona 12 36,35 118,96 5,79 *** 

14 Somaclona 13 37,20 121,72 6,64 *** 

15 Somaclona 14 36,85 120,59 6,29 *** 

16 Somaclona 15 38,05 124,51 7,49 *** 

17 Somaclona 16 37,83 123,78 7,27 *** 

18 Somaclona 17 37,15 121,56 6,59 *** 

19 Somaclona 18 38,02 124,41 7,46 *** 

DL 5% = 2,93  DL 1% = 3,93  DL 0,1%  = 5,19 

 

The very low variation amplitude (0.80 grains) 

and the low variability between the gametoclones 

studied certify a high uniformity between Dropia’s 

gametoclones regarding this character.  

Also, basing on the data from table 3, a low 

variability inside each gametoclone can be observed.  

Comparing with the control, all Dropia’s 

gametoclones proved to be very significant superior 

regarding the number of grains in the spike.

 

Table 4 

Experimental results concerning the number of grains in the main spike for Dropia’s  

gametoclones obtained in the experimental period 
Nr. 
crt. 

Genotype Average     
Relative value 

toward the control  
Difference toward 

the control 
Signification 

1 Control 30,56 100,00 0,00 Control 

2 Gametoclona 1 36,32 118,84 5,76 *** 

3 Gametoclona 2 35,44 115,98 4,88 *** 

-4 Gametoclona 3 35,88 117,40 5,32 *** 

5 Gametoclona 4 35,76 117,03 5,20 *** 

6 Gametoclona 5 35,95 117,64 5,39 *** 

7 Gametoclona 6 36,20 118,44 5,64 *** 

8 Gametoclona 7 36,38 119,06 5,82 *** 

DL 5% = 1,03  DL 1% = 1,43  DL 0,1%  = 1,99 

 

All the results obtained did not emphasized 

any somaclonal variation apparition following in vitro 

wheat regeneration from anthers or immature embryos 

and an increasing of descendants, somaclones or 

gametoclones, values regarding the number of grains in 

the main spike.  

 

Conclusions 
 

1. Dropia’s somaclones presents a low 

variability between the genotypes and a medium 

variability inside each somaclone.  

2. Three of the somaclones were statistic 

distinctly significant superior to the control the rest of 

them were significantly superior to the control,  

 

 

regarding the character number of grains in the main 

spike.  

3. The very low variation amplitude and the 

low variability between the gametoclones studied 

certify a high uniformity between Dropia’s 

gametoclones regarding this character.  

4. All Dropia’s gametoclones proved to be 

very significant superior to the control for the number 

of grains in the main spike. 

5. Both somaclones and gametoclones proved 

to be superior to the control regarding the number of 

grains in the main spike.  
 

 

 

 



 67 

References 
 

1.Ahloowalia B.S. şi Sherington J., 1985. Transmission 

of somaclonal variation in wheat. Euphytica 34: 525-

537. 

2.Bajaj Y.P.S., şi Gosal S.S., 1986. Biotechnology of 

wheat immprovement, Biotechnology in tissue culture 

and forestry, vol. 2., Crops I. Springer, Berlin, pp. 3-

38. 

3.Borojevic, S., 1990. Principles and Methods of Plant 

Breeding, Elsevier Amsterdam, Oxford, New York, 

Tokyo, p. 357. 

4.Larkin P.J., Ryan S.A., Brettell R.I.S., Scowcroft 

W.R., 1984. Heritable somaclonal variation in wheat, 

Theor. Appl. Genet., 67: 443-455. 

5.Ryan S.A., Larkin P.J., Ellison F.W., 1987. 

Somaclonal variation in some agronomic and quality 

characters in wheat. Theor. Appl. Genet., 74: 77-82. 

6.Ryan S.A., Scowcroft W.R., 1987. A somaclonal 

variant of wheat with additional β-amylase isozymes, 

Theor. Appl. Genet., 73: 459-464. 

 

 


