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Radiation sensitivity of crop plants are dependent on; 

Biological, environmental and chemical factors 

Biological Factors: 

- Between species 

- Within same species 

- Eetveen varieties 

- Seed size 

- Chromosome number 

- Chromosome size 

- Nuclear volume (NV) 

- Interphase chromosome volume (ICV) 

- DNA content 

There is an inverse relationship between radio-sensitivity and 

ICV and to a lesser degree between Radiosensitivity and 

DNA content. 

N.V. determination: 

(1) Select 10 nuclei of apical shoot meristem cells in 

interphase 

(2) Calculate mean diameter of the major and minor axes 

of the individual cells 

(3) Apply formula used in determining volume of a sphere. 



V 

2 

Estimation of I C V: 

1. Determine NV as above 

2. Divide NV by the chromosomes number characteristic of 

the species. 

LD-50 (50% lethal dose) can be predicted from these 

relationships. 

Determination of working doses of mutagens; 

Mutagenic treatments result in three types of effects. 

2 - Physiological d amage (pi Irriary p l a n t injury) 

2 - Factor mutations (point mutations, "gene mutations") 

3 - Chromosome mutations (chromosomal aberrations) 

plant injury may be measured quantitatively as follows: 

(1) Germination under lab./emergence under field conditions. 

(2) Root length, determined soon after germination in the lab 

(3) Seedling height,.determined at a particular stage soon 

after germination/emergence in the lab/field. 

(4) Survival under field/lab. conditions. 

(5) No. spikes (inflorescences)/pi. 

(6) No. florets/spike (inflorescence) 

(7) No. seeds/spike (inflorescence) 

(8) Fruits and/or seeds/pl. 

However, for practical mutation breeding programs, working 

dose range of a mutagen for a crop variety may be obtained 

from growth reduction and death. 



In general, a dose/dose range at which 

- a 30% reduction in seedling ht. at a particular stage, and 

- a 50% survival of the plants at maturity occurs 

is considered to be the working dose at which 

- a low plant injury, and 

- a high genetic effect 
will be obtained. 

The working dose ranges of gamma-rays and fast neutrons for 

some crop species. 

Table !• : For field crops*; Handout. 

Table 2. . p o r Fruits and other crops 

Table : Suitable radiation doses and plant materials used 

for the induction of somatic mutations in vegetatively 

propagated plants* 

Fruit crops 
Apple 

Banana 

Grape 

Lemon tree 

Orange 

Plant material 

Grafts 

Corms 

Dormant buds 

Cuttings 

Dormant Scions 

Dose 

3-4 KR 

4-7 x 10 1 2n 
(th)/cm2 

2.5 - 5.0 KR 

1-3 KR 

2-7 KR 

5 KR 

3 



Other crop plants 
Cocao 

Cassava 

Hevea (Rubber) 

Potato 

Sugar Cane 

Sweet potato 

Tea 

* After ; Mit". Ereed 

Plant material Dose 

4 

1-2 KR 

3 KR 

0.5-2.0 KR 

2-3 KR 

2-6 KR 

3-4 KR 

4-6 KR 

Buds 

Nodes 

Dormant green buds 

Dormant tuber parts 

Buds 

Detached leaves 

Rooted cuttings 
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