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Abstract 
In the present experiment the regeneration of different genotypes of maize towards a specific media was 

studied. The response of the explants on the culture media is genotype dependent due to which the in 

vitro regeneration of the plant varies with respect to its genotype. Maize genotypes have profound 

differences for in vitro cultures (Armstrong and Green, 1985) and only small number of maize genotype 

posses’ regeneration capacity. With the help of this, the genetic variability of the plant can be studied and 

the elite genotypes of maize can be manipulated with the desirable traits using the genetic engineering 

technology. In the present investigation three different genotypes namely, two hybrids K-25 and 4212; 

and a composite genotype BVM-2 were used. Mature embryo was used as the explants. Kernels of the 

three genotypes were surface sterilised and soaked in double distilled water and kept at 10-14°C for 4 

days. Explants of all the genotypes were cultured in the N6 media. The data recorded on the three 

genotypes were subjected to the statistical analysis following Completely Randomised Design (CRD). 

Significant results were obtained which showed that the hybrid genotype K-25 gave the highest 

frequency of callusing with 66.66%.The result obtained suggest that the hybrid K-25 can be used for 

genetic engineering in furthering sustainable food requirement for the growing population and economic 

growth.  
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1. Introduction 
The world-wide significance and the magnificent use of the maize crop have increased the 

demand to produce transgenic crop with desired trait. Mature embryos derived from dry seeds 

are easily available explants throughout the year irrespective of the seasons. Though in maize, 

the in vitro regeneration of plant is more efficient with the immature embryos but due to its 

seasonal availability its use becomes limited as compared to mature embryo. Several biotic and 

abiotic factors affect the yield of maize and thus interfere in its production. Plant 

biotechnology plays a vital role and provides techniques like genetic engineering to mitigate 

these problems within short period of time when compared to conventional breeding. The 

requirement of the time is to cater the basic needs of genetic engineering. The essential aspect 

of genetic engineering is to generate an efficient and reproducible method for the development 

of fertile plants using callus culture. Different explants can be used for the regeneration of 

fertile and genetically stable plants. The first tissue culture in maize was reported by Green and 

Philips in 1975 using the immature embryo as the explants. Since then different explants were 

used for the regeneration of the plant viz, mature embryo (Hodages et al.,1986; Huang and 

Wei, 2004; Al Abed et al.,2006), immature embryo (Duncan et al.,1985; Bohorova et al.,1995; 

Ishida et al.,1996; Rakshit et al.,2010), protoplast (Rhodes et al.,1988), shoot meristem (Sai 

Ram et al.,2003), tassel and ears (Preddy and Petolino,1990), leave tissue (Ahmadabadi et 

al.,2007). Genotypes of maize have tremendous genetic variability due to which it can survive 

in the tropical, subtropical and temperate conditions. The in vitro cultures are affected due to 

its variability (Pingali and Pandey, 2000) and only few genotypes shows better ability to 

regenerate. The formation of callus using endosperm tissue as the explants (Tabata et al., 

1965) and the somatic embryogenesis and regeneration in maize (Hodges et al., 1986) was 

shown to be highly genotype specific. The genotype and nutrient composition are regarded to 

be the major sources of variation in in vitro culture (Khanna and Raina, 1998).Therefore, for 

successful genetic transformation it is important to identify those genotypes that respond well 

to the in vitro callus induction. The proposed objective of the present experiment was to see 

the response of different genotypes of maize upon in vitro regeneration.  
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2. Materials and method 

1. Plant materials and surface sterilization 

Kernels of the three genotypes used in the present study were 

collected from the Department of Genetics and Plant 

Breeding. Mature kernels were washed in running tap water 

for 15 minutes then a treatment of 70% ethanol for 5 minutes 

was given followed by 3 to 4 times washing thoroughly with 

distilled water. Treatment with HgCl2 (0.1%) for 5 minutes 

was given to it followed by washing 3 to 4 times with double 

distilled water. Then it was immersed in double distilled water 

and kept at 10-14°C for 4 days (Fig 2.A). 

 

2. Inoculation 

Kernels were taken out of water and their seed coat was 

removed. Mature embryo was carefully excised with the help 

of forceps and scalpels from the kernels and cultured in N6 

medium (Chu et al., 1975). The pH of the media prepared was 

adjusted between 5.6-5.8. It was solidified with 0.7% (w/v) 

agar and autoclaved at 121°C temperature and 15lbs/sq inch 

pressure for 1 hour. The cultures were kept in the culture 

room where the temperature was maintained at 25±2°C with a 

photoperiod of 16hr of light (at 3000 lux approx) and 8 hours 

of dark period. 

 

3. Data analysis 

The formation of callus in different genotypes was recorded 

and the significant analysis of the data generated at various 

stages of the experiment was done statistically using CRD 

(Panse and Sukhatme, 1985). 

 

3. Results and discussion 

Mature embryo culture 

Highest callus induction was reported in K-25 with 66.66% 

followed by 4212 (6.66%). BVM-2 did not show any 

response (Fig 1 and Fig 2. B, C, D). It may be due to the fact 

that the response is genotype dependent. Statistical analysis 

reveals that genotype K-25 was superior to 4212 and BVM-2 

(table 1). Multiple reports consensus that mature embryo are 

relatively more resistant to respond in vitro micro propagation 

with respect to immature embryo as reported by Huang and 

Wei, 2004. Klein et al., 1989 reported that embryo size with 

genotype, culture, media, composition and growth regulators 

are the factors influencing the expression of the totipotency in 

cell culture.  

 

 
  

Fig 1: Callusing (%) of mature embryo of different maize genotypes 

in N6 media 

 
Table 1: Mean square values for mature embryo in N6 media 

 

Source Of Variation DF MSS 

Genotype 2 6.66** 

Error 12 0.41 

**Significant at p˂0.01  

  
 

  
 

Fig 2: (A). Seeds soaked in distilled water for four days (K-25 and 

4212), (B). Callusing in mature embryo of K-25, (C). Callusing and 

rooting in mature embryo of K-25, (D). Callusing and rooting in 

mature embryo of 4212. 

 

Conclusion 

Highest response of callusing was observed in genotype K-25 

in the N6 media followed by 4212. The composite genotype 

does not show any response. The result clearly shows the 

differential response of the genotype observed in the N6 

media. These suggest that though the explants and the media 

are same but the difference that arises may be due to the 

genetic variability of the crop and thus the expression of gene 

varies according to the genotype.  
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