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Abstract       The experience consists in the repeated irradiation treatment of 
two different groundnut variety seeds with X rays, in doses of 5000-10000R. 
There were made observations and determinations on various morphological 
and quantitative characters for M2 generation. From the sow until rising, 
flowering and maturity the periods were not much affected. For the 
morphological characters both genotypes showed differential response to the 
doses of treatment with mutagens. 

Significantly reduced height was observed both in irradiated variants 
and control. Lower doses of treatment with X rays (6000R) proved effective in 
increasing the number of ramifications to Tamburesti variety. Significant 
increase in number of ramifications was observed in all variants of treatments 
to Venus variety. Significant reduction in number of pods/plant was observed 
in 9000 R dose to Tamburesti variety and 8000R dose to Venus variety. 
Number of matured pods/plant was found decreased in 5000, 6000 and 
9000R dose to Tamburesti variety and 8000-10000R to Venus variety. Seed 
yield was found decreased in all variants of treatments to both varieties, but 
one seed mass was found increased in all doses of irradiation. 
In the present investigation the treatment with rays in doses of 5000-6000R 
and even 8000-9000R were found more effective for inducing wide range of 
mutation in Tamburesti groundnut variety compared to Venus variety.   
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Mutation induction and some other means of 

genetic modification, such as genetic transformation, 

are tools that provide variation in some of the plant 

characters outlined and hopefully lead to acceleration 

of domestication. The last 30 years have shown 

mutations to becoming a useful supplementary tool for 

the genetic improvement of cultivated plants; the 

FAO/IAEA Mutant Varieties Database contains over 

1737 accessions. The majority of mutant varieties 

belong to the cereals, although successes have been 

recorded in the legumes, vegetativelly propagated 

crops and ornamentals as well (2).  

Important methods to artificially induce 

mutations are the use of chemical and physical agents. 

Physical mutagens include electromagnetic radiation, 

such as gamma rays, X rays and UV light and particle 

radiation such as fast and thermal neutrons, ß and alfa 

particles. 

Mutagenic treatment of seeds is the most 

convenient because seeds can be treated in large 

quantities and are easily handled, stored and shipped. 

Radiation and chemical mutagenesis were 

used widely for producing useful mutants with 

improved characteristics in peanut and many crops (3). 

Physical and/or chemical mutagens cause 

random changes in the nuclear DNA or cytoplasmic 

organelles, resulting in gene, chromosomal or genomic 

mutations. Induced mutagenesis is an established 

method for plant improvement, whereby plant genes 

are altered by treating seeds or other plant parts with 

chemical or physical mutagens. Voluminous work has 

been done worldwide for the improvement of both seed 

and vegetativelly propagated crops through induced 

mutation. 

These results and those available elsewhere in 

the literature, clearly show that mutation by using both 

physical and chemical mutagens has successfully 

produced quite a large number of new and promising 

varieties in different seeds and ornamental plants, and 

is considered to be a most successful tool for breeding 

ornamental plants (1). 

The mutagenic efficiency of physical mutagen 

depends not only on the properties of the physical 

agent, but also on the genotype. Published data indicate 

that different species and even cultivars may respond 

differently. 
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Matherial and Method 

 
The experimental material comprises the seed 

of two different groundnut genotypes obtained in 

Tamburesti R.S. in different years and different 

methods.  Matured and well dried seeds were used for 

each dose treatment. The seeds were irradiated with 

5000, 6000, 7000, 8000, 9000 and 1000 R dose of X 

rays at Electroputere Craiova Company. 

These iradiated seeds were immediately sown 

along with one control after treatment on sandy soils 

from Tamburesti R.S in 2010. From these seeds raised 

M1 generation. The M1 plants were observed and 

determined, then harvested, well dried and kept in good 

conditions. In the spring of 2011 there was made a 

irradiation with the same doses of the seeds and so 

raised the M2 generation. Sowing was done in 

randomized blocks method in four repetitions. The M1 

generation was irrigated, not the M2 generation.  

The observations and determinations were 

recorded for many morphological and quantitative 

characters like days to first flowering, days to maturity, 

plants height number of branches/plant, number of 

immature pods/plant, number of mature pods/plant, 

pod yield, 1000 pods mass (g), 1000 seed mass (g). 

 

Obtained Results 

 
In mutation breeding programme the breeders 

are more interested in the extent of variability, which is 

more reflected by the mean between irradiated variants 

and control. 

During vegetation period it were analyzed the 

variations and other morphological deviations from the 

normal type. Because the quantity of rainfall was 

reduced and there was not applied irrigation and the 

atmospheric temperatures were high from August to 

harvest in the first days of October, the majority of 

plants dried and so it was lost the different effect of the 

mutations spectrum. It could also establish range 

variability as concern port plants, their height, leaves 

form in the first part of vegetation. Lethality degree of 

the plants from the irradiated variants was very low 

differentiated from control and the frequency of lethal 

plants was low. Plants fertility was close to all 

irradiated variants comparative with control. 

The length of the vegetation period of the 

plants from M2 was much influenced by the high 

temperatures from the August to September. These 

leaded to the drying of the plants and because of that 

also the plants height was reduced and even port plants 

and behavior; it was also influenced the number of 

ramifications, this being small. To harvest it were 

analyzed 600 plants from M2 generation, without 

including the whole material.   

The plants situated in two groups as concern 

the plants height, such as: 

- First group included 80-90% plants 

with small stems, erect behavior and reduced degree of 

ramification; 

- Second group included 24.4% from 

the total of analyzed plants, plants with middle height, 

crawling port and higher degree of ramifications. 

From the total analyzed plants, 7.2% were 

forms with total lack of pods (sterile plants), most of 

them with reduced degree of ramification and low 

height. 

Many researchers consider that the "mutants" 

with lower productivity and vitality are helpful if 

presents a new character which compensate the 

decrease of productivity. They refer to some issues 

which concern the resistance to drought, diseases, 

shorter period of vegetation. 

To the level of the variants irradiated with the 

different doses of X rays it was establish, that there are 

earlier variants, with difference of  2-7 days 

comparative with initially variant, un-irradiated only to 

Tamburesti variety. To Venus variety the treatment 

with X rays presented an opposite effect, prolonging 

the vegetation period with 3-9 days.  It did not been 

observed mutations referring to pods color and not 

even special forms, the only variations representing in 

the number of seed (1-4). Seed color was a little 

changed, becoming from the plants from M2 

generation brighter, but only in Tamburesti variety.  

From the productivity elements point of view, 

plants from M2 generation presented a higher 

variability, from plants complete sterile until those with 

similar productivity as control. If the average number 

of total pods/plant from irradiated variants was lower 

than control (7.20 in 9000R dose comparative with 

14.20 in control), the weight of one thousand seed 

mass of the plants from M2 increased comparative with 

control. So, in control variants, weight of 1000 seed 

mass varied between 470.3g in 5000R dose and 510.0g 

in 8000R dose (Ct. = 460.3.) to Tamburesti variety. In 

irradiated Venus variety variants, total number of 

pods/plant varied between 8.30 in 8000R dose and 

12.70 in  5000R dose (Ct. = 11.10) while the weight of 

one thousand seed mass varied between 694.8g in 

5000R dose and 743.0g in 9000R dose (Ct. = 694.4) 

(table 1). The changes referring to color, form and seed 

size was accentuated. Because of that it was easily 

recognized. Leading from these seeds, in the future we 

want to analyze the offspring in the next generations.   

Chemical composition of the seeds from M2 

generation varied in large limits, to both varieties, 

especially as concern protein content. It is notable the 

fact that protein percent from the plants from M2 

generation increased with 1.4-6.8% and fats content 

decreased with values until 2.5%. 

Choosing the plants and seeds from M2 

generation was made with the aim to fallow the 

offspring with breeding interest. 
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Table 1 

Effect of X rays on groundnut characters in M2 generation of irradiation (2011) 

Tamburesti variety 

Character Ct. 5000R 6000R 7000R 8000R 9000R 10000R 

Days to first flowering 40 41 38 38 37 36 40 

Days to maturity 147 147 143 145 142 140 150 

Plants height (cm) 39.65 

32-49 

40.10 

25.5-48 

40.15 

26.5-50 

33.95 

29-38 

39.25 

27-48 

32.60 

20-40 

33.60 

28-52 

No. of ramifications 5.60 

5-7 

5.50 

5-8 

6.20 

4-12 

5.70 

5-7 

5.10 

3-6 

5.30 

3-7 

5.20  

2-7 

No. of mature pods/plant 6.10 

4-8 

5.30 

4-7 

5.70 

3-12 

6.10 

4-12 

6.20 

4-11 

4.60 

3-4 

6.40 

4-11 

Total no. of pods/plant 14.20 

12-18 

10.30 

5-20 

9.40 

2-20 

9.20 

5-15 

8.00 

6-11 

7.20 

3-11 

8.50 

5-19 

Yield (Kg/ha) 1937 1575 1425 1300 1100 1072 1287 

1000 seed mass (g) 460.3 470.8 475.7 471.0 510.0 498.0 492.0 

Venus variety 

Character Ct. 5000R 6000R 7000R 8000R 9000R 10000R 

Days to first flowering 40 41 38 38 37 36 40 

Days to maturity 147 147 150 154 154 156 156 

Plants height (cm) 26.25 

20-30 

26.70 

20-36 

28.75 

18-50 

27.40 

17-39 

25.40 

20-39 

29.20 

24-36 

26.60 

20-37 

No. of ramifications 4.90 

5-12 

9.10 

6-13 

6.90 

5-15 

9.10 

5-12 

9.80 

5-14 

8.40 

5-12 

9.20 

5-14 

No. of mature pods/plant 5.50 

3-12 

9.10 

4-20 

10.70 

4-20 

10.70 

3-24 

4.20 

2-9 

7.00 

4-18 

6.00 

1-10 

Total no. of pods/plant 11.10 

3-18 

12.70 

7-24 

11.00 

6-28 

16.10 

5-28 

8.30 

5-13 

10.80 

4-34 

10.90 

5-16 

Yield (Kg/ha) 1837 1950 1800 2125 1400 1625 1687 

1000 seed mass (g) 694.4 694.8 717.9 725.0 736.0 743.0 706.2 

 

  
Fig.1 Plant of Tamburesti variety (first stage of vegetation) Fig.2 Plant of Venus variety (small stems) (6000R) 
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Fig.3 Tamburesti plant and pods (6000R) Fig.4 Dried plant of Venus variety (9000R) 

  
Fig.5 M2 plant with middle height, crawling port and 

higher degree of ramifications 

Fig. 6 Plant of Venus variety (longer vegetation period) 

(10000R) 

 

Conclusions 

 
From the results of the mutagen effect study 

of X rays upon the groundnut varieties (a small seeded 

and a large seeded varieties), first it can conclude that 

the indications from the literature referent to DL 50% 

for groundnut must be considered as a guide, being 

strictly dependent of earth-climatic conditions and 

working variety.  

In this experience, even using the dose of 

10000R it did not establish DL 50%. The behavior of 

M2 material was dependent of irradiation dose and 

research conditions. So, Tamburesti variety proved to 

be more sensible, comparative with Venus variety, at 

least in the first period of vegetation.  

Risen and number of plants reached to 

maturity were low inhibited to all doses of irradiation. 

In M2 generation plants risen was positively 

stimulated, comparative with M1 generation where was 

registered a lower percent of risen plants mentioning 

also that rapport of dependence between the dose of 

mutagen agent and his effect upon rise as in M1 

generation.  The problem of mutation supervision, 

respectively the possibility of establishing some 

correlations between dose of irradiation and the 

spectrum of mutations caused are still unsolved.  
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