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Abstract 

      Selection was practices within and between, M2,M3 and M4 field been 
populations derived from gamma irradiation treatments (30 and 60 GY) and EMS 
treatments (0.15-0.3%) ten mutants were isolated and evaluated for yield and 
yield components and chemical contents of seeds in M5 generation. The evaluation 
was done until M8 generation. In this generation (M8) we isolated seven mutants, 
in M9 and M10 generations, a compareson was done between these mutants and 
some local varieties; Sakha1, Sakha2, Masr1 and Giza3 in addition the mother 
variety Giza 2.   
The results indicated that:1-All faba bean mutants increased significantly 
Numberof branches / plant in Comparison with the local commercial varieties. 
    2-Mutant lines No 3,4,5,6 and 7 increased number of  pods per plant weight 
pods per plant number and weight seeds per plant and protein percentage of  
seeds  in comparison  with the local varieties in the two generations only .   
     3-Mutaant No. 8 increased significantly No. and weight of pods, No. and weight 
of seeds / plant in M9 generation . 
    4-Mutants No 3,4,5,6,7 and 8 increased significantly number of seeds/ pod and 
shelling percentage  in comparison with local varieties Sakha1 and Sakha2 in the 
two generations on the contrast decreased significantly seed index (100seed 
weight).and shedding percentages of  followers and pods .    

INTRODUCTION 
 

      Seeds of legumes are considered the main source of the protein in human diets in many 
counrties especially the under developing ones. Legumes also make significant contribution to 
total energy intake(1) therefore, investigations in Egypt and other countries, tried to improve yield 
and its quality of this important crop. 

      Nowadays ,a great attention is concentrated at mutants induction especially to the high  yield 
mutant(2,3,4)  the high value nutritive mutant(5,6,7,8 )

 .The mutants resistant against diseases(2, 3). 

 

      Mutagen agents as a good tool for crops imporvement were reported by several investigators 
(9, 10, 11). In this respect,several mutagen agents , physical such as gamma rays , fast neutrons or 
laser and chemical agents such as EMS ( Ethyl methane sulphonate). NMU(N- methyl –N-nitroso 
urea), NEU(N- ethyl-N- nitrosourea), but gamma rays and EMS have proved to be the most 
efficient agents for mutants induction (9,13). It had been found that gamma rays and chemical 
mutagen agents caused many changes in morphological, physiocal, genetic and yield characters 
of plants were reported by many investigators: (4,5,6,14,15,16,17,18,19,20,21) . high protein content was 
stated by (5, 6, 20, 21). 

 

The present work aims to evaluation high yielding field bean mutants in M9 and M10 
generation induced by using gamma rays and EMS with some local cultivars . 



 
 

MATERIAL AND METHODS 
 
      Vicia faba seed (Giza 2 variety) were divided into three batches, seeds of the first batch were 
irradiated by gamma ray doses 30 and 60 Gy. Seeds of the second batch were submerged in EMS 
solution at concentrations of 015 and 0.30 % and  the third batch was used as a control. The EMS 
solutions were freshly prepared and the air dried seeds were treated at room tmperature (24 c)  for 
4 hours. 

 The treated and untreated seeds were sown to obtain M1 seeds which were planted to give the M2 
generation. Seeds of the M2 selected plants were sown to give the M3 which give the M4 
generation. The M4 selectant plants were sown to give M5 generation. Ten mutants were selected 
and evaluated in M5 generation for their yield, protein, amino acid and charbohyclrat .growing 
was caried out in the experimental farm belonging to the Egyption Atomic Energy Authority 
Inchas. In M6 and M7 generation, some botanical asrpects were done in the Agriculture botany 
Departement facuilty of Agriculture Menoefia Univeersity. Selection was particed within and 
between these mutants and their seeds was grown. At the end of the growing season the families 
were screened and the best ones were bulked and considered as a selected population. These 
selected populations were evaluated with the original parent and four comercial cultivars: Sakha1, 
Sakha2 Masr1 and Giza3. For their yield and its contributing traits in M9 and M10 generations 
during the two seasons. 

 

      A randomized complete blocks design with three replicates was used. Each plot included 15 
ridges 3 meters long and 60 cm apart and the plants were in hills 20 cm. apart. Data were analysis 
according to the methods outlined by (26). The new L.S.D test at 5% level of probability was 
used to compare the means of the treatments. 

 

RESULTS AND DISCUSION 
 

Mean vales of yield and its compounents and protein content of seeds for the mutants lines 
and the local commercial varieties  are shown in Tables (1),(2) .  

 

1-Number of branches per plant:  
      The analysis of variance of number of branches/ plant showed highly significant differences 
among different faba bean genotypes in the two generations. For M9 generation mean values 
ranged from 3.09 for mut .6 to 4.47 for mut. 8 as compared with 2.15 for Masr 1 and 2.8 for Giza 
3.  For M10 generation mean values ranged from 4.31 for mut. 8 to 5.47 for mut 7 as compared 
with 3.0 for Giza 3 and 3.5 for sakha 1. From the above results, it could be concluded that mutant 
lines caused a segnificant increase in number of branches/plant in comparison with local vareties, 
the highest number of branches/plant produced by the mutant lines 8 in M9 generation and mutant 
line 7 in M10 generation. Those  results are agreement with obtained by (4, 14, 15, 16, 18, 23, 24)

. 

 

2-Number of pods / plant: 



      Tables (1)&(2) showed the mean performance of number pods/plant trait for seven induced 
mutants and five local cultivars  in the two generations (M9 and M10). For M9 generation number 
of pods/plant ranged from 13.10 for mut. 6 to 21.52 for mut.5 as compared with 7.00 for Sakha1 
cultivar to 12.10 for Giza2 cultivar. For M10 generation mean values ranged from 18.00 for mut 8 
to 34.69 for mut.3 as  compared with 14.10 for Sakha 2 cultivar to 18.40 for Masr 1. From these 
results it could be said that mutant lines increased significantly number of pods per plant as 
compared with the local varities except for mut 6 and 7 in M9 generation when compared with G2 
and G3 ,also mut number 8 when compared with Masr 1, G2 and G3 in M10 generation. The 
highest number of pods were recorded by mut 5 in M9 generation and mut 3- In M10 generation. 
The obtained results are in harmony with those obtained by  (4,14,15,18,19,25,26,27 ) .  

 

3-Shedding percentage of flowers and pods:  

      Total shedding tended to descrease sharply in all mutants as compared with the local varieties. 
The mutant line no.6 in M9 and mutant line no.7 in M10 generations showed the lowest shedding 
percentages of flowers and pods per plant. In this respect (12) obtained lentil mutants varied in 
flowering behavior(15) found that the mutagenic treatments of gamma rays 10,20,30 and 40 Kr and 
diethyl  sulphat (DES) 0.25,0.50,0.75 and 1% seperately) caused an increase in pollen sterility 
and days to flowering, the same trend showed in field bean by (14,18)

. 

 

4-Number of seeds / plant: 

      The analysis of variance for no. of seeds /plant as shown in Tables (1)&(2) exhibited highly 
significant differences among different faba bean genotypes in M9 and M10 generations except for 
Mut.6 and Mut.7 in M9 generation it was found a slight decrease in  this trait. In M9 generation 
the mean values ranged from 23.05 for mutant line 6 to 42.83 for mutant 5 as compared with 
11.24 seeds for Sakha 1 to 25.50 for Giza 3. In M10 generation main values ranged from 50.61 for 
mutant 8 to 70.95 for mutant 3 as compared with 22.20 for Sakha 1  to 50.40 for Giza 3 . Results 
indicated that the mutant lines showed significant increase for no. of seeds per plant as compared 
with local varities. This trend was expected since no. of pods /plant be have the similar trend, 
these results are in harmony with those obtained by (4, 13, 14, 17, 18, 19, 23, 27, 28). 

 

5-Number of seeds / pod: 

      Averages of seeds per pod tended to increase in the mutant lines especially in comparisan 
with local varieties Sakha 1 and Sakha 2 in the two generations. The main values ranged from 
1.66 for mutant line 2 to 2.15 for mutant 4 as compared with 1.55 for Sakha 2 to 2.24 for Masr 1 
in M9 generation but in M10 generation the main values ranged from 2.03 for mutant 3 to 2.91 for 
mutant 7 as compared with 1. 55 for Sakha1 to 2.91 for Giza3. In this respect (4, 13, 24) showed the 
same trand . 

 

6-Seed index: 

      Means of seed index tended to descrease in all the mutant lines especially in comparison with 
local varities Sakha1 and Sakha2 in the two generations. Similar trend was seen by (4, 24) they 
found that gamma rays and EMS decreased seed index in comparison with the untreated (cotrol) 
in faba bean. 

 



7-Weight of pods and seeds per plant: 

      The analysis of variance for pod yield as well as seed yield per plant as presented in Tables 
(1)&(2) showed highly significant difference among different faba bean genotypes in the two 
generations (M9 and M10) .For M9 generation mean values of pods weight per plant ranged from 
26.5 for mutant 6 to 36.8 for mutant 5 as compared with 15.14 for Sakha2 to 25.10 for Giza 3. 
For M10 generation mean values of pods weight per plant ranged from 37.55 for mutant 8 to 55.90 
for mutant 3 as compared with 30.20 for Sakha1 to 35.30 for Giza 3. From these results it could 
be concluded except mutant 6 and 7 in M9 generation and mutant 8 in M10 generation all mutants 
showed higher pods weight /plant than the other local varities respectivelly, this trend was 
expected since no. of pods /plant showed the same tendency. 

 

      As for seed yield /plant: means of seed yeild per plant showed the same trend which were 
observed in pods weight / plant. This trend was expected since no. of pods and seeds per plant as 
will as weight of pods per plant show the same tendency. The highest seed yeild / plant produced 
from mutant line 5 in M9 generation and mutant line 3 in M10 generation. Similar results were 
seen by(4,13,14,19,16,18,23,26,28,29,30 ) .  

 

 8-Seed protein content:  

      The data presented in Tables (1)&(2) showed that the mutant lines increased the total protein 
content when compared with the control with the exception of some mutant lines 2,3.These 
results are in agreement with those obtained by (7, 18, 20, 21, 24)

.  

 

9- Shelling percentages 

      Shelling percentages was higher in all mutants in two generations in the comparison with the 
local varities Sakha 1 and Sakha 2. On the ther hand local varity Masr 1 in the two generations 
and G 3 in M10 generation produced the highest means of shelling percentages in comparisan with 
all genotypes study.  The same trend was seen by (18)

. 

 

Conclusion 
 
     From the present study, it could be concluded that the mutants study were superior on seed 
yield per plant as compared with the commercial cultivars (Sakha 1 and Sakha 2), the increase in 
seed yield was mainly attributed to the increase in yield components especially number of pods 
and seeds per plant. 

     The best mutants were number 3 and 5 which were produced the highest seed yield and its 
components. On the other hand further experiments could be done to evaluate these mutants 
under different agricultural practices . 
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