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Abstract: In order to further increase the callus induction frequency of faba bean (Vicia fab L.), the effect of growth 
hormone 2,4-D on this process was investigated in this study. Different concentrations of 2,4-D (1, 2, 3 and 4 mg L-

1) were added to callus induction medium . Cotyledons explants collected from 14-21 days old seedling of two 
different cultivars, Giza 2 and Giza 843, were treated with previously growth hormone. The results indicated that the 
singinifant values of callus induction, callus fresh weight and friability of callus at p≤ 0.001 were observed between 
the different concentrations of 2,4-D . Callus induction efficiency varied from 72% at 4 mg L-1 to 97%at 2 mg L-1 
depending on the 2,4-D concentrations. The highest value (0.714 g   ) of callus fresh weight was detected at 4 mg L-1 
2,4-D in Giza 843. It could be concluded that, in two cultivars of faba bean, the effect of different concentration of 
2,4-D were more effect on friable callus in order to 4<3<2<1 mg L-1 of 2,4-D.  
[Omar Abdelhakeem Almaghrabi. Effect of Growth Hormone 2,4-D on Some Callus Traits of Different Faba 
Bean ( Vicia Faba L.) Cultivars. Life Sci J 2014;11(11):98-102]. (ISSN:1097-8135). 
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1.Introduction 

Legumes are the third largest family of 
dicotyledons leguminosae and it have high nutrional 
value (Srinath et al., 2005). This family include 
soybean, pea, faba bean, chickpea and common bean 
(Shimaa et al., 2008). The faba bean (Vicia faba L.) is 
an important grain legume because its high protein 
content and its used for human consumption and 
animal feeding. 

The genetic improvement of faba bean against 
environment stress and to improve its nutritional value 
by conventional breeding has been used (Shimaa et 
al., 2008). More recently, biotechnology technologies 
have been used to improve many species more 
efficiently, whereby useful traits have been introduced 
from a broader range sources within an economically 
viable time frame (Takahoshi and Takamizo, 2012). 
Genetic transfer technology requires an efficient and 
suitable regeneration system either by directly from the 
excised tissue or indirectly after formation of callus 
(Kuchuk, 2001).  

An efficient plant regeneration protocol through 
callus induction is a prerequisite for biotechnology 
breeding of economically important crops like faba 
bean and soybean (Muthukrishman et al., 2014). 
Therefore, the success of callus and tissue culture 
research depends on upon reliable callus culture. In 
case of faba bean there have been several reports 
related to tissue culture conditions for callus induction 
(Khalaf and Hattori, 2000; Kamal, 2009). Callus 

cultures of faba bean were obtained from hypocotyl 
explants (Mitchell and Gildow, 1975), cotyledons 
(Cionini et al., 1987; Edyta et al., 2012). Griga et al., 
(1987) was the first obtain embryogenic calluses from 
Vicia faba.  

In the recent years, 2,4-D has been successfully 
employed to improve callus induction and callus 
morphogenesis in tissue culture and the problem of 
maintaining viable callus from Vicia faba cultivars has 
been discussed in a limited number of studies (Edyta 
et al., 2012). The frequencies of callus induction in 
tissue culture of faba bean are influenced by many 
factors such as: culture conditions, culture media 
composition, explant source and genotype (Zaman et 
al., 2010). Also, Khatun et al., (2003) indicated that 
genotypes, nutrient composition and hormone 
supplementation are regarded to be the major sources 
of variation in In-vitro culture. 

The present studies describes the procedures for 
establishment  callus of two different cultivars of faba 
bean and  investigate the effect of different 
concentrations of 2,4-D on callus induction, callus 
fresh weight and friable callus using cotyledons 
explant. 
 
2.Material and Methods 

The experiment was performed during the period 
from September 2013 to January 2014 at Tissue 
culture Laboratory, Biological Science Department, 
Faculty of Science, KAU. 
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Two different faba bean cultivars (Giza 2 and 
Giza 843) supplied from the Crop Research Institute-
Agriculture Research Center-Ministry of Agriculture-
Cairo-Egypt were used in this experiment. Faba 
healthy grains were first washed by autoclaved 
distilled water three times, soaked in 70% ethanol for 3 
minutes, then washed thoroughly with autoclaved 
distilled water. Grains were transferred into 20% 
Clorox, a commercial bleach contained 1% sodium 
hypochlorite plus 5 drops of tween-20 as a wetting 
agent to make the sterile agent in good contact with all 
surface of plant tissue. Sterilized grains were rinsed 
three times in ADW for complete removal of Clorox 
under a septic conditions in laminar air-flow hood.  

Sterilized grains were then cultured on MS 
(Murashige and Skoog, 1962) medium 4.4 g L-1 MS 
and subsequently solidified by adding 8 g L-1 Agar. 
The pH of this medium was adjust at 5.7 and then 
autoclaved at 121ºC at pressure of 15 psi for 25 
minutes. Culture were kept in an incubator at constant 
temperature of 25±1 ºC in darkness to encourage the 
germination. After one week the culture were exposed 
to 16 hours photoperiods and 3000 Lux provided by 
cool white fluorescent lamps. Germinated grains 14-21 
days were used for the isolation of cotyledons. 
Cotyledons were dissected and separated from the 
seedling by a simple surgical treatment under aseptic 
conditions. Cotyledons were cut with scalpel blade 
into small spices (1.0 cm) in length with eliminate the 
midrib.  The explant were horizontally placed in Petri 
dishes filled with callus induction medium containing 
agar solidified basal MS medium supplemented with 
100 g L-1 Myo-inositol, 1.00 mg L-1 thiamine-HCL, 30 
g L Sucrose and different concentration of 2,4-D (1, 2, 
3 and 4 mg L-1). The medium was autoclaved as 
described before. Each treatment had three replication 
and at least 25 explants. Four weeks after they cultured 
in the dark at 25±1 ºC, Frequency of callus induction 

(%) Was Measured by divide the number of inoculated 
embryo on the number of callus formation, Callus 
fresh weight (gm) and Frequency of friable callus (%) 
was measured by divide the number of friable callus 
on the number of callus formation. 

The data were analyzed using ANOVA and the 
mean ± SE values of results are presented. Significant 
different between the treatments were analyzed using t 
test with Costat Software.  
 
3. Results and Discussions 

In the present study, different concentrations of 2, 
4-D (i.e., from 1mg L-1 to 4 mg L-1) were 
experimented to find out the best concentration for 
successful callus induction of two different cultivars of 
faba bean named Giza2 and Giza 843. Callus Tissue 
were initiated from cotyledons explants and started to 
growth after seven days from most of the explants with 
different compact shape and color ( Plate 1). Rao and 
Chopra (1987) and Srinath et al., (2005 ) indicated 
that the different in the time required for callus 
initiation and callus induction are varied depends on 
the genotypes, type of explants and media 
compositions. Also, calli color were determined 
visually and it was observed that , the color of the 
callus was creamish, creamy-yellow and brownish 
under 1, 2, 3 and 4 mg L-1 of 2,4-D, respectively. 
Zaman et al. (2010) concluded that, if 2,4-D 
concentration increase more than the optimum value, 
then they would influence negatively on the 
compactness and color of callus. The analysis of 
variance for the callus induction, callus fresh weight, 
friable and non friable callus showed highly significant  
value among the different treatments for all studied 
traits, while non significant differences were recorded 
between the genotypes for the previously traits (Table 
1). 

 
 
Table 1. Analysis of variance for effect of different concentrations of growth hormone 2,4-D callus 
induction, callus fresh weight  and friability of callus of two cultivars of Vicia faba  

SOV df MS 

Callus induction Callus fresh weight  friable callus Non-friable callus   
Genotypes 1 0.0001ns 0.003ns 1626.544ns 0.009ns   
Treatments 3 0.077*** 0.162*** 6642.3*** 14924.8***   

Error 19 0.001 0.002 603.3 0.06   
Total 24       
SOV: Source of variance, MS: Mean Square, df: degree of freedom and *, ** ,*** significant at  5%, 1% 
and, 0.1% probability level,  respectively.  
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                                a)                                              b) 

  c)      d) 
Plate 1. Callus induction and regeneration from cotyledon explants of faba bean (Vicia faba L.) a) 

yellow-brownish friable callus b) brownish friable callus and c&d) shoot regeneration obtained 
from callus (data not presented). 

 
The frequency of callus induction after four 

weeks for two faba bean cultivars were ranged from 72 
to 97%, the cultivar Giza 2 had the lowest and highest 
frequencies for callus induction under 4 mg L-1 and 2 
mg L-1  of 2,4-D. callus induction was increased when 
concentration of 2,4-D was enhanced from 2 to 3 mg 
L-1   . With further decrease (1 mg L-1) or increase (4 
mg L-1) in 2,4-D the callus induction  was decreased 
(Figure 1). Most of these callus were able to 
differentiation to shoot and root (Plate 1), data not 
presented. Our results are in agreement with Umer et 
al., (2009) , they indicted that callus induction was 
increased significantly when concentration of 2,4-D 
increased from 2 mg L-1 to 3 mg L-1, while with further 
increasing of 2,4-D concentration the callus induction 
was decreased. Gosal and Baiaj (1979)  reported that 
2.0 mg L-1 2, 4‐D which gave the best response in 
callus induction cotyledons, hypocotyls and roots of 

chickpea as explants and this was similar to our 
finding. 2,4-D has been successfully used by many 
other researchers to regenerate soybean plants 
(Kumari et al., 2006; Loganathan et al., 2010; 
Saram et al., 2003;) although concentration varied 
widely. Also, Ebony et al., ( 2010) abundant amounts 
of calli were obtained either from the cotyledons in the 
media modified with 2,4-D or from cotyledons with 
2,4-D and NAA combined. Also, Martins and 
Sondahil (1984) observed that , the high level of 2,4-D 
inhibited the callus induction frequency. Callus 
induction media have been optimized by various 
researchers at varying concentrations of 2,4-D like and 
this difference in results in all these cases may rightly 
be regarded to difference in varieties, sources of 
explants and tissue culture conditions Mehmooda et 
al., ( 2010 ).

 
Fig 1. Effect of different concentrations of 2,4-D on callus induction (%) of two cultivars of faba bean after 4 weeks from 

culture. 
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Fig 2. Effect of different concentrations of 2,4-D on callus fresh weight of two cultivars of Faba bean after 4 

weeks from culture.. 
 

 
Fig 3. Effect of different concentrations of 2,4-D on percentage of friable callus of two cultivars of faba bean 

after 4 weeks from culture. 
 

 
Fig 4. Effect of different concentrations of 2,4-D on percentage of non-friable callus of two cultivars of faba 

bean after 4 weeks from culture. 
 
The average fresh weight of calli after four weeks 

was measured for two cultivars under study. Data 
illustrated in figure (2), showed that there were not 
differences in the callus fresh weight between the 
tested cultivars. On the other hand, 2,4-D at 4 mg L-1 
provided better value of callus fresh weight (0.714 g) 
than other treatments. The lowest callus fresh weight 
(0.266 and 0.289) was observed under 1 mg L-1 of 2,4-
D in Giza 843 and Giza 2, respectively. Ebony et al. 
(2010) observed that callus growth was faster than the 
callus produced at lower concentration of 2,4-D. our 
results are supported by  Umer et al. (2009), which 
found that, callus fresh weight for four cultivars of 
wheat was positive correlation with the increasing in 
the concentrations of 2,4-D, where the highest value of 
callus fresh weight (0.62 and 0.65 g) were recorded 
under 4 and 5 mg L-1 2,4-D for Inqilab and Tatora 

cultivars, respectively. but in the other hand, our results 
are not in agreement with Srinath et al.  (2005) ,they 
detected that higher concentrations of 2,4-D at (13 
µM/L) reduced the callus fresh and dry weight in V. 
radiate.  

In the same time, after four weeks from 
cotyledons culture, callus induction showed that the 
degree of friability between the treatments for callus 
ranged from friable and non friable and intermediate 
(Figures 3 and 4). The friable callus which was 
characterized by easily divided into smaller cluster of 
call was obtained most frequently from cotyledons of 
Giza 2 (100%) and Giza 843 (94%) under  4 mg L-1 
2,4-D, while non friable callus was obtained most 
frequently from cotyledons explants of the same 
cultivars under 1 mg L-1. From these results it could be 
concluded that culturing cotyledons faba bean on MS 
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medium consistently produced on equivalent or grater 
proportion of friable, rapidly growing callus cultures, 
and the relative friability of these cultures was often 
maximum on MS medium. Callus induction frequency 
was often maximum when the relative friable callus 
was minimum.  
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