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Abstract  

This paper deals with the effects of mutagenic agents on the viability of in vitro explants. Six 

bird's foot trefoil species were included in the study: Alina, Nico, Suceava1, Suceava2, Suceava3 and 

Suceava4. 

Looking at the effects of different concentrations added to the culture medium, it can be seen 

that a high concentration of the mutagenic agent causes the death of a significant number of plants, 

whereas a lower dose will decrease the incidence of mutations, but the effect on the viability of the 
biological material can be beneficial.  

The results show that the decrease in the neo-plantlets' viability depends on the genotype and 

on the concentration of the mutagenic agent used. In the case of the genotypes included in the study, 

the lethal dose (LD50%) is represented by a concentration of 2.0 ppm when the DES (diethyl 

sulphate) mutagenic agent is used, the number of viable plantlets for the Alina  and Nico species 

being 47% and 42% respectively. 
Regarding the second mutagenic agent used, DMS (dimethyl sulphate), the LD50% values are 

close to those obtained with the DES (diethyl sulphate) mutagenic agent for a concentration of 2.0 

ppm, that is, 48% viable neo-plantlets for the Alina species and 43% for the Nico one.  
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INTRODUCTION  
 

The success of a breeding program depends directly on the availability 
of genetic variability sources. In this respect, an important step was made 
when the possibility of obtaining genetic variability by inducing gene 
mutations and recombinations was discovered at the beginning of the 20th 
century (Savatti M., et al., 2004). 

The first in vitro mutants were induced and detected by Carlson P. S., 
(1975) and Binding (1970).  

Using Nicotiana tabacum, Maliga et. al (1973) obtained cells from 
which they regenerated plants resistant to streptomycin, a characteristic 
passed down through the maternal line, a fact that shows a cytoplasmic 
mutation. 

An important practical aspect is to obtain mutant lines with increased 
productions of amino acids.  Thus, Hibberg (1978) obtained maize cell lines 
with a high methionine, lysine and isoleucine synthesis capacity.  

Using amino-ethyl-cysteine, Charleff and Carlson (1975), obtained 
Oryza sativa mutant cell lines which have the capacity to accumulate a 
double quantity of lysine. 
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Despite all its advantages, in vitro mutagenesis also has some 
limitations. A number of agronomic characteristics cannot be manipulated 
during the genotype-medium as they would be at cell level. Several 
characteristics are expressed at the level of the entire plant, without being 
revealed at cell level (Tămaş Elena, 1998). 

 
MATERIAL AND METHODS 
 

In order to determine the viability of explants and the LD50% lethal 
dose for the six bird's foot trefoil species, Alina, Nico, Suceava1, Suceava2, 
Suceava3 and Suceava4, included in the study DES (diethyl sulphate) and 
DMS (dimethyl sulphate) were used as mutagenic factors, with 
concentrations between 0.001 and 3.00 ppm.  
 
RESULTS AND DISCUSSION 
 

Looking at the effects of different concentrations added to the culture 
medium, it can be seen that a high concentration of the mutagenic agent 
causes the death of a significant number of plants, whereas a lower dose will 
decrease the incidence of mutations, but the effect on the viability of the 
biological material can be beneficial. Therefore, an optimum of 
concentration is compulsory, but this can be rarely established precisely. In 
practice, prior experience is used to establish a dose and an appropriate 
treatment method which would not lead to a drastic lethality, while still 
producing a good percentage of mutations (Table 1, Table 2). 

 
Table1 

The effect of treatment with diethyl sulphate on the viability of explants and the 
determination of lethal dose DL50% for bird's foot trefoil 

Genotype 
Mutagenic 

factor 
 

Concentration 
No. of treated 

explants 
Viable explants 

%  
Percentage of 

viable explants 

Unviable 
explants 

%  
Percentage 
of unviable 

explants 

Alina 
DES 

Diethyl 
sulphate 

v0 – untreated 100 100 100 - - 
v1 = 0.001 100 96 96 4 4 
v2 = 0.01 100 86 86 14 14 
v3 = 0.1 100 82 82 18 18 
v4 = 0.02 100 74 74 26 26 
v5 = 0.2 100 63 63 37 37 
v6 = 2.0 100 47 47 53 53 
v7 = 3.0 100 28 28 62 62 

Nico 
DES 

Diethyl 
sulphate 

v0 – untreated 100 100 100 - - 
v1 = 0.001 100 92 92 8 8 
v2 = 0.01 100 83 83 17 17 
v3 = 0.1 100 76 76 24 24 
v4 = 0.02 100 70 70 30 30 
v5 = 0.2 100 61 61 39 39 
v6 = 2.0 100 42 42 58 58 
v7 = 3.0 100 30 30 70 70 
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continuation Table 1 

Suceava 1 
DES 

Diethyl 
sulphate 

v0 – untreated 100 100 100 - - 
v1 = 0.001 100 94 94 6 6 
v2 = 0.01 100 85 85 15 15 
v3 = 0.1 100 80 80 20 20 
v4 = 0.02 100 73 73 27 27 
v5 = 0.2 100 64 64 36 36 
v6 = 2.0 100 39 39 61 61 
v7 = 3.0 100 25 25 75 75 

Suceava 2 
DES 

Diethyl 
sulphate 

v0 – untreated 100 100 100 - - 
v1 = 0.001 100 84 84 16 16 
v2 = 0.01 100 84 84 16 16 
v3 = 0.1 100 72 72 28 28 
v4 = 0.02 100 70 70 30 30 
v5 = 0.2 100 61 61 39 39 
v6 = 2.0 100 42 42 58 58 
v7 = 3.0 100 24 24 76 76 

Suceava 3 
DES 

Diethyl 
sulphate 

v0 – untreated 100 100 100 - - 
v1 = 0.001 100 82 82 18 18 
v2 = 0.01 100 82 82 18 18 
v3 = 0.1 100 73 73 27 27 
v4 = 0.02 100 68 68 32 32 
v5 = 0.2 100 63 63 37 37 
v6 = 2.0 100 43 43 57 57 
v7 = 3.0 100 25 25 75 75 

Suceava 4 
DES 

Diethyl 
sulphate 

v0 – untreated 100 100 100 - - 
v1 = 0.001 100 90 90 10 10 
v2 = 0.01 100 88 88 12 12 
v3 = 0.1 100 70 70 30 30 
v4 = 0.02 100 68 68 32 32 
v5 = 0.2 100 61 61 39 39 
v6 = 2.0 100 40 40 60 60 
v7 = 3.0 100 23 23 77 77 

 
Table2 

The effect of treatment with dimethyl sulphate on the viability of explants and the 
determination of lethal dose DL50% for bird's foot trefoil 

Genotype 
Mutagen 

factor 
Concentration 

No. of treated 
explants 

Viable explants 
%  

Percentage of 
viable explants 

Unviable 
explants 

%  
Percentage 
of unviable 

explants 

Alina 
DMS 

Dimethyl 
sulphate 

v0 – untreated 100 100 100 - - 
v1 = 0.001 100 93 93 7 7 
v2 = 0.01 100 88 88 12 12 
v3 = 0.1 100 77 77 23 23 
v4 = 0.02 100 68 68 32 32 
v5 = 0.2 100 60 60 40 40 
v6 = 2.0 100 48 48 52 52 
v7 = 3.0 100 28 28 72 72 

Nico 

 
 

DMS 
Dimethyl 
sulphate 

v0 – untreated 100 100 100 - - 
v1 = 0.001 100 95 95 5 5 
v2 = 0.01 100 83 83 17 17 
v3 = 0.1 100 78 78 22 22 
v4 = 0.02 100 69 69 31 31 
v5 = 0.2 100 48 48 52 52 
v6 = 2.0 100 43 43 57 57 
v7 = 3.0 100 23 23 77 77 
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continuation Table 2 

Suceava 1 
DMS 

Dimethyl 
sulphate 

v0 – untreated 100 100 100 - - 
v1 = 0.001 100 91 91 9 9 
v2 = 0.01 100 83 83 17 17 
v3 = 0.1 100 76 76 24 24 
v4 = 0.02 100 69 69 31 31 
v5 = 0.2 100 53 53 47 47 
v6 = 2.0 100 48 48 52 52 
v7 = 3.0 100 21 21 79 79 

Suceava 2 
DMS 

Dimethyl 
sulphate 

v0 –  untreated 100 100 100 - - 
v1 = 0.001 100 92 92 8 8 
v2 = 0.01 100 86 86 14 14 
v3 = 0.1 100 72 72 28 28 
v4 = 0.02 100 64 64 36 36 
v5 = 0.2 100 52 52 48 48 
v6 = 2.0 100 46 46 54 54 
v7 = 3.0 100 24 24 76 76 

Suceava 3 
DMS 

Dimethyl 
sulphate 

v0 – untreated 100 100 100 - - 
v1 = 0.001 100 96 96 4 4 
v2 = 0.01 100 82 82 18 18 
v3 = 0.1 100 76 76 24 24 
v4 = 0.02 100 68 68 32 32 
v5 = 0.2 100 55 55 45 45 
v6 = 2.0 100 48 48 52 52 
v7 = 3.0 100 25 25 75 75 

Suceava 4 
DMS 

Dimethyl 
sulphate 

v0 – untreated 100 100 100 - - 
v1 = 0.001 100 91 91 9 9 
v2 = 0.01 100 83 83 17 17 
v3 = 0.1 100 78 78 22 22 
v4 = 0.02 100 66 66 34 34 
v5 = 0.2 100 53 53 47 47 
v6 = 2.0 100 45 45 55 55 
v7 = 3.0 100 21 21 79 79 

 
The results show how the viability of neo-plantlets decreases 

depending on the genotype and on the concentration of the mutagenic agent. 
 

CONCLUSIONS 

 
In the case of the genotypes included in the study, the lethal dose 

(LD50%) is represented by a concentration of 2.0 ppm when the  DES 
(diethyl sulphate) mutagenic agent is used, for the Alina and Nico species 
the number of plantlets viable is 47% and 42% respectively. There is a 
slight difference between the percentage of viable explants and genotypes, 
with higher values for Alina. The local bird's foot trefoil populations are 
also within the above parameters. 

When the DMS (dimethyl sulphate) mutagenic agent is used, for the 
genotypes included in the study the values of DL50% are close to those 
obtained with DES (diethyl sulphate) for a concentration of 2.0 ppm, that is, 
for the Alina and Nico species 48% and 43% viable neo-plantlets 
respectively. 
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In this case too the two species have similar behaviour. Regarding the 
Suceava populations, the results do not show significant differences, the 
number of viable explants varies between 39 and 45%. 

From the data in the two tables it can be seen that in the case of bird's 
foot trefoil DL50% is at the level of v5 and v6 variants (0.2 ppm and 2.0 
ppm), and these are the concentrations that will be used for our experiments.  
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