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ABSTRACT 

 

Tissue and cell culture systems are vital to manyareas of maize research and improvement. In the present 

research two inbred lines i.e. SD7 and SD34 were used to obtian callus induction. The highest values for alive 

callus were 260 and 180 in SD7 and 34, respectively after six selections, while, the lowest values were 137 and 

120 in respect. The overall of alive callus was 190 and 148 and dead callus was 76 and 2.17 for SD7 and 34.The 

percentage of dead callus was 2% compared with the other variety was 40%. 
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Introduction 

 

Maize is a domesticated cereal grain that has been grown as food and animal feed for tens of thousands of 

years. It is currently the most widely grown crop in the world, and is used not only for food/feed but also to 

produce ethanol, industrial starches and oils. Maize is now at the beginning of a new agricultural revolution, 

where the grains are used as factories to synthesize high-value molecules. Tissue culture will continue to play a 

key role in the genetic engineering process for the foreseeable future, especially in efficient gene transfer and 

transgenic plant recovery (Hinchee et al. 1994). 

Embryo culture has been successful in overcoming this major barrier as well as solving the problems of low 

seed set, seed dormancy, slow seed germination, inducing embryo growth in the absence of a symbiotic partner, 

and the production of mono ploids of barley. All maize tissue culture and transformation involves the use of 

immature zygotic embryos as an explants source for regeneration (El-Itriby et al., 2003). However, immature 

embryos are seasonally available and have strictly limited suitable duration of culture, 14-19 DAP (Odour et al. 

2006). 

Most recently Al-Abed (2006) reported more efficient regeneration system for two hybrid and two inbred 

temperate maize lines using split mature seeds as an explant. Identification of genotypes that respond well to 

embryogenic callus induction and plant regeneration is a necessary initial step for their successful genetic 

transformation. Wang (1987) successfully regenerated plants from mature embryos of two maize inbreeds, B73 

and Mo17, but the regeneration was genotype dependent and the frequency was only 4 to 5%. Huang and Wei 

(2004) reported regeneration of temperate maize lines from mature embryos at a frequency ranging from 19.85 

to 32.4%.The only few tropical genotypes have been shown to be capable of initiating type II callus (Oduor et 

al., 2006). Type II callus has been found to be more regenerable than Type I (Armstrong and Green, 1985). 

Media composition is one of the most important factors affecting maize tissue culture (Frame et al. 2006 

and Binott et al. 2008). Somatic embryogenesis from immature embryos in temperate maize tissue cultures 

occurs from scutellum cells (Lu et al. 1982). Mature as well as immature embryos of maize were also cultured 

in order to determine their nutritional requirements for growth and development (Green et al., 1974). 

In the year of 2007, Xiang et al. investigated some factors affecting maize mature embryos regeneration 

used maize elite in-bred line 178 as materials. The results showed that medium including 4. 0 mg/L 2, 4- D was 

capable to producing primary callus. Among different concentrations of phy to hormone, 2. 0 mg/L 2, 4-D in 

combination of 0. 2 mg/L BA and 10 mg/L silver nitrate produced the best results, which promoted the 

formation of embryogenic callus in the subculture medium. And 0.5 mg/L 6-BA had significantly increased the 

frequency of plant regeneration in the regeneration medium. The results showed maize elite inbred lines 178 had 

been successfully regenerated and the frequencies were 78 %. 

 

Materials and Methods 

 

The present work was carried out at Faculty of Agriculture Saba Basha, Alexandria University during 2012-

2013 seasons to obtaining and regenerating Callus in two inbred lines in Zea mays L. Ears of inbred lines maize 

variety SD7 and SD34 (NC university) were collected after14 days from pollination with1.2-1.8 mm embryos 

size. Ears for embryo extraction were surface-sterilized using 70% alcohol for 5min then10% sodium 

hypochlorite was used for 20 min and rinsed three-five times with sterilized distilled water. 
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Immature embryo were isolated and cultivated scutellum-side up onto the surface of D medium  according 

to Duncan et al. (1985) for 21 days then to N6salts and N6 vitamins according to Chu et al. (1975). 2 mg/l 2, 4-

D, 3% sucrose, 100 mg/L myo-in ositol, 2.76 g/Lproline,100 mg/L casein hydrolysate and 2.5% gelrite, pH5.8, 

filter sterilized silver nitrate (25μM) added after autoclaving. Cultures were kept in Petri dishes at 28
o
C and 

grown in the dark for callus maintenance. 

 

Results And Discussion 

 

The immature embryos of SD7 and SD34 were used those length was 1.6-2.0 mm. Immature embryo was 

selected from ears of pure line. The embryos were selected and cultivated in two different culture medium(D 

and N6E). After three times of cultivation two types of callus were produced (see Figure 1). Every 21 d when 

cultured in vitro can originate Type I or Type II embryogenic calluses, Type II was selected and transferred to 

fresh medium (Figure 1 - stage 4). The results indicated clearly that, Type I callus is formed by hard, compact 

and yellowish tissue, usually unable to regenerate plants, on the other hand Type II callus is soft, friable, highly 

embryogenic and able to regenerate a higher number of plants.  

 

 
Fig. 1: The different growth stages for embryo cultured on medium D and N6E on variety SD7 (Right) and 

SD34 (Left) as follow: (1) planting of immature embryo; (2) embryo growth and forming; (3); Alive and 

dead callus (4) callus induction and (5) sub-culture of callus.  

Results showed that, Type II embryogenic callus can regenerate only. These results not in aline with 

Brettschneider et al. (1997) and Frame et al. (2006), who found that both types of calluses can be used to 
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generate for tissue culture. The present results are in accordance with those reported by Vassil et al. (1991) and 

Armstrong and Green, (1985) who found that Type I is compact, white that failed to regenerate and Type II is 

friable, yellowish and able to regenerate. 

Data in Figure 2 and 3 showed the overall of alive and dead callus for the selected varieties SD7 and 34 in 

respect. The highest values for alive callus were 260 and 180 in SD7 and 34, respectively. While the lowest 

values were 137 and 120. The overall of alive callus was 190 and 148 and dead callus was 76 and 2.17, in 

respect. Although varieties were inbred lines, SD34 was more efficient than SD7 and the percentage of dead 

callus was 2% compared with the other variety was 40% (Figure 2 & 3) 

 

 
 

Fig. 2: The number of alive and dead calluses after six selections on N6E medium for variety SD7 

 

 
 

Fig. 3: The number of alive and dead calluses after six selections on N6E medium for variety SD34 

 

Efficient shoot regeneration is vital for the establishment of a maize tissue culture system. Partial 

desiccation has been demonstrated as a tool for promoting embryogenesis and plant regeneration in both wheat 

(Carman 1988), and in indicarice (Jain et al. 1996). 

Maize plant regeneration can take place through two avenues, that is, organogenesis or somatic 

embryogenesis. Somatic embryogenesis is the most common avenue of plant regeneration (Odour et al. 2006). 

With the rapid development of tissue culture techniques, many types of explants, including gametic embryo and 

leaf tissue had been successfully regenerated into plants by tissue culture (Aulinger et al. 2003, Huang and Wei 
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2004 and Ahamadabadi et al. 2007). But at present, the most popular is still immature zygotic embryo in maize 

transformation, owing to simple inoculation operation and facile callus induction (Binott et al. 2008). 

 

Conclusion: 

 

We have demonstrated that tissue culture technique can result in a significant and practical increase in 

callus production during the early phase of induction, which, from a practical perspective, can speed up the 

shoot regeneration course in maize. This simple and inexpensive technique is now available as acomponent for 

the efficient increasing of maize plants. 
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