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Ionizing 
radiation 

 

First used in 1928 by Stadler, increases the frequency of mutations to several 
orders of magnitude compared to natural spontaneous mutation rates, as a 
result it provides diverse variability to breeders to select and improve upon  
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Physical mutagens applied in rice  

mutagenesis according to FAO/IAEA-MVD  
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 higher energy compared to γ rays, especially in 
biological materials (H- high interaction cross-
section with n)  
 

• neutron capture and elastic scattering with C, H, O, 
N nuclei 
 

• generation of direct and indirect ionizing radiations 

 Increase the frequency of chlorophyll mutations 
 Changes in amylose content not alter the amylopectin structure 
 Changes in the FRO1 gene                        tolerance to iron toxicity 
  Deletions, inversions, translocations, tandem duplications 
 NPR1 homologue                         immune responses against bacterial infection by 

Xanthomonas oryzae  

 



Experimental site LLP "Kazakh Research Institute of Rice named after. I. 

Zhakhaev” in the Republic of Kazakhstan. 
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The study performs in the scope of the Ministry of Agriculture of the Republic of Kazakhstan project number BR10765056 
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Mutant samples where 
green rice grains do not 
contain rice seeds 

Mutant samples that shows lag 
the maturation period (top is 
the Syr-Syluy control variety, 
bottom is irradiated samples). 

Photo of the control plants (on the left) and M1 plants distinguished 
by resistance to salinity and 
drought. 

• received mutant forms resistant to salinity (NaCl) and drought factors (sorbitol). The largest number of 
mutant forms was obtained from variety Syr Suluy, followed by Leader and Aikerim varieties 

• it was discovered that the median lethal dose (LD50) for fast neutrons – 50 Gy 

• M1 plants differ significantly from the original forms in morphological features : plant height, length, 
stunting and dwarfism (40-80 cm), and high empty-grain of panicles (up to 100%)     

Aikerim Leader Syr-Suluy 
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Figure 1. Laboratory germination and survival of seeds treated with γ-rays, fast neutrons and 
salinity (NaCl) and drought factors (sorbitol)  



 It was discovered that the median lethal dose (LD50) for 

fast neutrons – 50 Gy 

 

 Received mutant forms (max Syr Suluy), resistant to the 

stressful conditions of the Kazakhstan region of the Aral 

Sea (salinity, sorbitol) 

 

Mutant forms are going to be used as initial forms in 

synthetic selection 

 

 A distinct dependence on the effect of ionizing radiation 

and stress factors on the number of induced resistant 

mutant forms has been related to the initial rice variety. 
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