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Material and methods 

 In the first series of experiments we were using two cultivars (Inovec and Liber) of Vicia faba L. stored for different 

periods of time at 4 °C in a refrigerator: 

 I. Inovec = 21 years, II. Inovec = 18 years, III. Inovec = 13 years, IV.  Liber = 4 years, V.  Liber = 2 years, Control: 

Inovec = 1 year. 

 All three samples of cv.  Inovec have limit of vitality after the storage in room temperature for 11 years maximally. 

Therefore we expected higher sensitivity of chosen samples. In second series of experiments we were using two 

cultivars (Inovec and Liber) of Vicia faba L. stored for three different periods of time at 4 °C in refrigerator: 

 VI. Inovec = 22 years, VII. Inovec = 14 years, VIII. Liber  = 2 years, Control 1: Inovec =  1 year, Control 2: Liber  =  

1 year. 

 

 Irradiation 

 We used cobalt 60Co as it is used in oldest mentioned experiments of other authors. In first series of experiments 

there were three doses A = 0,5 Gy, B = 1 Gy and C = 2,5 Gy. 

  In second series of experiments there were again three doses D = 2,5 kGy, E = 5 kGy and F = 10 kGy. 

 Irradiation was provided in laboratory of  Dr. Peter Kovařík (Ústav jaderného výskumu – Inst. of atomic research, 

Prague-Řež) by a standard procedure. 

 



Tab. No. 1 Vitality and frequency of chromosomal aberrations for Vicia faba L.   

                     seeds sets different in cultivars, time of storage and doses of  

                      irradiation 

 

 

  

Length of roots (mm) Chromosomal aberrations after 96 hours 

after 48 hours after 72 hours after 96 hours 
number of evaluated 

ana-telophase 
F B F+B 

frequency of 

aberrations (%) 

I. A 
5.78 ± 0.92 14.67 ± 3.60 18.44 ± 4.54 84 3 3 0 7.14 

  B 
4.00 ± 0.58 9.67 ± 2.87 13.22 ± 4.38 338 3 9 0 3.55 

  C 
6.67 ± 1.14 14.00 ± 3.82 20.89 ± 5.98 364 7 5 1 3.57 

II. A 
4.22 ± 0.74 7.89 ± 2.49 9.89 ± 3.81 181 7 5 0 6.63 

  B 
5.67 ± 1.04 13.00 ± 3.89 19.22 ± 6.34 286 1 1 0 0.70 

  C 
4.56 ± 0.84 6.55 ± 2.43 8.44 ± 4.20 122 1 1 0 1.64 

III. A 
9.89 ± 0.96 22.44 ± 2.48 36.00 ± 4.15 500 3 3 0 1.20 

  B 
7.78 ± 0.74 18.33 ± 3.14 25.89 ± 4.87 500 3 2 0 1.00 

  C 
7.56 ± 0.73 20.22 ± 3.10 33.00 ± 5.57 500 1 0 0 0.20 

IV. A 
8.89 ± 0.75 24.00 ± 2.92 34.89 ± 5.01 500 1 1 0 0.40 

  B 
9.56 ± 0.88 23.89 ± 2.75 35.89 ± 5.04 500 0 1 0 0.20 

  C 
8.11 ± 0.70 22.67 ± 3.61  38.67 ± 6.25 500 2 1 0 0.60 

V. A 
15.33 ± 0.50 33.78 ± 2.23 52.00 ± 4.01 500 3 3 0 1.20 

  B 
13.89 ± 0.75 30.33 ± 2.02 46.22 ± 3.84 500 1 1 0 0.40 

  C 
11.89 ± 0.84 26.33 ± 1.28 42.00 ± 2.29 500 0 1 0 0.20 

control 
14.00 ± 0.80 28.89 ± 0.93 44.44 ± 2.26 500 2 0 0 0.40 

 



Tab. No. 2 Vitality and frequency of chromosomal aberrations for Vicia faba L. seeds 

sets different in cultivars, time of storage and doses of irradiation in reduced mode 

  

Length of roots (mm) Chromosomal aberrations after 96 hours 

after 48 hours after 72 hours after 96 hours 
number of monitored 

ana-telophase 
F B F+B 

frequency of 

aberrations (%) 

VI. D 4.67 ± 1.22 18.55 ± 3.36 24.78 ± 4.73 500 2 1 0 0.60 

  E 4.89 ± 2.02 12.00 ± 4.40 15.67 ± 5.60 328 6 0 0 1.83 

  F 6.67 ± 1.37 17.78 ± 3.28 23.89 ± 4.65 281 2 1 0 1.07 

VII. D 10.56 ± 1.09 27.89 ± 0.87 39.11 ± 1.01 500 1 2 0 0.60 

  E 11.44 ± 1.19 30.44 ± 3.13 41.00 ± 4.22 448 4 0 0 0.89 

  F 8.89 ± 0.68 21.55 ± 1.89 29.44 ± 2.63 499 4 1 0 1.00 

VIII. D 14.89 ± 0.54 28.44 ± 1.78 38.56 ± 3.56 444 3 0 0 0.70 

  E 12.00 ± 1.53 22.67 ± 3.30 32.89 ± 4.67 451 5 0 0 1.11 

  F 14.56 ± 0.87 27.44 ± 1.34 36.89 ± 2.06 390 4 2 0 1.54 

control 1 12.54 ± 0.56 27.09 ± 1.48 36.64 ± 2.86 500 2 0 0 0.40 

control 2 16.33 ± 1.03 29.78 ± 1.72 38.44 ± 3.24 336 2 0 0 0.60 



Tab. No. 3 Vitality of the same seeds sets as in Table 2 expressed by 

their germination  

                
Germination (%) 

  

after 48 hours after 72 hours after 96 hours 

control 

1 

control 

2 
VI. VII VIII. 

control 

1 

control 

2 
VI. VII VIII. 

control 

1 

control 

2 
I. III. V. 

D 

100 100 

78 100 100 

100 100 

89 100 100 

100 100 

89 100 100 

E 

44 100 100 78 100 100 78 100 100 

F 

89 100 100 89 100 100 89 100 100 



 Conclusions and future perspectives 

 With regards to the previous experiments in past of other authors for more than 

a half century in Slovakia and our experiments we may conclude: 

 

 

 1. Radioactive stimulated mutagenesis is a promising tool to enhance a  

          higher crop yield. 

 2. Plants, contrary to animals, can resist much higher doses of a irradiation  

          especially in stage of dry seeds. 

 3. Our experiments showed that irradiation of cultural plant species has to be  

          well balanced as their response (as in case of Vicia faba L.) is heavily  

          affected by individual variability.  

 



 

History of this type of research in former Czechoslovakia is dated back  

to 50. a 60. of a last century. 

 

 

   

 Revenues of irradiated seeds of maize (kukurica), rye (ryža) and buckwheat 

(pohánka) were increased by 10-12% in experiments in communist Russia. 

Breeders in former Czechoslovakia were able to increase the cereal harvest up 

to 14 to 47% with radiation and in addition get a better resistance of new 

varieties to diseases. For breeding of new mutants, characterized by a shorter 

stalk of 15-20 cm, cobalt 60Co was used. 

 As it is described in review by Šeliga (2006): “Irradiation of fruit trees resulted 

in a shorter maturation time, changes in shape and color of the fruits. There are 

great opportunities of the stimulating radiation in the cultivation of flowers, 

where various new colors and unusual shapes of flowers are reachable. 

Irradiation offered new mutants of cereals (obiloviny) with a stronger stalk, 

resistance to lodging and especially better characteristics of flour. Yields per 

hectare were also increased. It is similar to experiments with rice, which 

mutants mature earlier and are more resistant. Remarkable results have been 

obtained, for example after irradiation of potatoes, where the new varieties 

were obtained.” 



 Technology described by Tóth (2004) is using the same method but sophisticated way 

where irradiation is not aimed to the crop specie (sugar beet = cukrová repa) but to the 

helping species (Swedish turnip = repka olejná or mustard = horčica) that are actually 

irradiated to strengthen  a germination rate of the crop specie. Irradiated seeds of 

Swedish turnip or mustard are then sowed into the seed trench above the seeds of sugar 

beet in the defined distance. It is recommended to sow the 10-12 kg / ha of irradiated 

seeds of Swedish turnip or mustard in the same row where the seeds of sugar beet are. In 

this manner the meter of beet row with an average of 6 seeds will get other  45-55 

irradiated seeds of Swedish turnip or mustard. Irradiated seeds germinate simultaneously 

with beet seeds and helps them to get a beet germs effectively to the soil surface. Time 

of germination of irradiated Swedish turnip or mustard seeds is practically identical to 

the germination time of beet seeds. The effectiveness of this support is evident 

especially in extreme climate-soil conditions. 

   Plants originating from irradiated Swedish turnip or mustard are developing only until 

the cotyledon stage. As a result of the targeted irradiation, seed germination capacity is 

maintained, but growth cone and other tissues are damaged so much, that the plants will 

not develop. On the contrary, sugar beet plants grow further, develop and lift-up without 

changes. Irradiated Swedish turnip or mustard are thus not a concurrence to a sugar beet 

crop and depending on weather conditions ended their development in the cotyledon 

stage, a week or two after their germination. Only complete sugar beet crop remains. 

Advantages of this technology are especially in increasing the number of emerged plants 

of sugar beet by 10-30% in comparison to the adverse conditions. Young plants of sugar 

beet also have stimulated root growth.  

 



We would also like to mention a recent series of experiments by Gajdošová et al. (2004, 

2007), Múdry and Gajdošová (2010) and Hricová et al. (2010, 2011) with Amaranthus 

species.  

  During the years 1998 – 2010, twelve generations of mutant lines with their untreated 

counterparts were established by Hricová et al. (2011a). The phenological observations 

were performed during all vegetation periods and selection on desired traits was done 

starting in the M2 generation. The negative plants (plants with weak seedling growth, non-

uniform flowering and seed maturation, with abundant leafiness in the inflorescence area, 

low size of seeds etc.) were removed and only plants with positive traits were collected. The 

WTS was recorded and statistically evaluated. Finally, 3 mutant lines of A. cruentus and 1 

line of hybrid K-433 with significantly increased WTS were selected with an obvious 

tendency to stabilizationof this trait when compared to untreated controls and to the samples 

of the previous generations. 

  Finally Hricová et al. (2011b) continued the experiments with induced mutagenesis by 

experimental irradiation with promising results in nutrition improvements of amaranths. 

This time it was again the mutant line C82/1 that showed higher yield of albumins and 

globulins with optimal rate of essential amino acids.  



ĎAKUJEM VÁM ZA POZORNOSŤ 


