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ABSTRACT  

A modified protocol was developed for the in-vitro regeneration of Pennisetum glaucum by somatic 

embryogenesis and organogenesis. The mature embryo (seed) of Pennisetum glaucum (L.) R.Br. cv. ICTP-8203 was 

cultured on MS medium supplemented with a combination of 1.1-2.2 µM/l 6-Benzylaminopurine (BAP) and 1.34-5.37 

µM/l 1-naphthalene acetic acid (NAA) for callus induction. The primary calli obtained were subcultured on MS media 

supplemented with decreasing concentration of BAP and NAA combination. Maximum frequency of callus induction was 

observed with 1.1 µM/l BAP and 5.37 µM/l NAA combinations. The shoots regenerated via. organogenesis were elongated 

and rooted on MS media supplemented with Indolebutyric acid (IBA) 0.5µM/l. The rooted plantlet was hardened and 

transferred to soil.   

KEYWORDS: Pennisetum Glaucum (L.) R. Br., Callus, Mature Embryo, 1-Naphthalene Acetic Acid, 6-

Benzylaminopurine. 
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INTRODUCTION 

Pearl millet (Pennisetum glaucum (L.) R. Br.) is an important staple food grain in India. Because of its high 

nutritive values is recommended for diabetic and cardiac patients (Bashy, 1996). Pearl millet plants have been regenerated 

from various tissues, and the work on immature inflorescence is well documented, which shows that regeneration occurs 

mainly through somatic embryogenesis (Lu and Vasil1982; Vasil  and Vasil 1982). Pearl millet is highly susceptible to 

downy mildew disease caused by the fungus Sclerospora graminicola which can cause up to 70% reduction in yield. 

Improvement of pearl millet crop will have a great effect on socio-economic status of the people in rural areas, where it is 

widely cultivated (Arockiasamy et al. 2001).  

A reproducible regeneration procedure is essential in studies involving gene transfer for the genetic improvement 

of this crop plant (Vasil 1990). Tissue culture is an important area of biotechnology that can be used to improve the 

productivity of plants through enhanced availability of identified plant stock with desired traits. The idea of cell and tissue 

culture were put forth by Haberlandt in 1902.  

The greatest advances in increasing regeneration frequency had come from the realization that cereal tissue 

cultures could be produced (Ogura and Shimada 1978; Shimada and Yamada 1979). Micropropagation technique provides 

a rapid reliable system for a production of large number of genetically uniform disease free plantlets under in-vitro 

condition. Micropropagation procedures for multiplication of desired or selected genotypes of P. glaucum are available 

(Arockiasamy et al. 2006; Oldach 2001).  
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MATERIALS AND METHODS 

Collection of Plant Material  

                  Seeds were used as experimental plant material and collected from National Seed Corporation. The seeds of 

pearl millet variety( WCC-75) 

Development of Tissue Cultures 

The seeds were kept in running tap water for one hour and then washed with an aqueous solution of 2% (v/v) 

Tween 20 for 3 min. The seeds were then surface-disinfected with 0.1% (w/v) aqueous mercuric chloride solution for 3 

min and finally rinsed with autoclaved distilled water (three to five changes). Followed by rinsing with 70% (v/v) ethanol 

for 30 seconds and final washing with autoclaved distilled water three times. Mature embryos were cultured on MS basal 

medium (MS) supplemented with 3% (w/v) sucrose (Himedia, India) for culture initiation (Murashige and Skoog 1962). 

The pH of the medium (supplemented with BAP 1.1-2.2 µM/l and NAA 1.34-5.37 µM/l was adjusted to 5.8 with 1 N 

NaOH or 1 N HCl before gelling with 0.7% (w/v) agar (Himedia, Mumbai, India). In all the experiments, the chemicals 

used were of analytical grade (Himedia).  

The medium was dispensed into culture vessels (Borosil, Mumbai, India) and autoclaved at 15-18 lb/inch2at 

121ºC for 15 min. The disinfected seeds (mature embryo) were inoculated in the culture medium (conical flask containing 

50 ml medium) and plugged tightly with non-absorbent cotton plug. All the cultures were incubated at 25±2ºC under 16 

hour photoperiod of 30-50 µmol m-2 s-1 irradiance provided by cool white fluorescent tubes (Philips, India) and with 55-

60% relative humidity. 

The initial callus obtained was sub cultured on MS basal medium for somatic embryogenesis with decreasing 

concentration of BAP and NAA. The shootlets of 3-4 cm regenerated through organogenesis were excised from each 

culture passage and transferred MS medium containing 3% (w/v) sucrose and 0.7% (w/v) agar. The medium was further 

supplemented with (0.25-1.0 µM/l) IBA individually for the initiation of rooting in the regenerated shoots. 

 Plantlets with well-developed roots were removed from the culture medium and after washing the roots gently 

under running tap water; plantlets were transferred to plastic pots containing autoclaved garden soil, farmyard soil and sand 

in the ratio of 2:1:1. They were irrigated with 1/8 MS basal salt solution devoid of sucrose and inositol after every 2 days 

for 1 week. The potted plantlets were covered with porous polyethylene sheets for maintaining high humidity and were 

maintained inside the culture room conditions. After 7 days the plantlets were transplanted to field and kept under shade in 

a net house for further growth and development. The morphological and growth characteristics were examined and the 

percentage of survival of plantlets was recorded. The experiment was repeated at least three times with ten replicates per 

treatment. 

Results and Discussions 

Pearl millet  (Pennisetum glaucum (L.) R. Br.) is grown on more than 26 million hectare in the arid and semi arid 

tropical regions of Asia and Africa because it is an important staple crop for millions of people. Global efforts are being 

made for improving its productivity by using genetic engineering for this there is a need of an efficient protocol for the in-

vitro regeneration. This protocol generated is different from others as the growth hormone used for callus induction is BAP 

and NAA in combination instead of 2,4-D which have been used as previously reported by others. Mature embryo explant 

cultured on MS medium supplemented with 1.1 µM/l and 2.68 µM/l of BAP and NAA respectively in combination or 

more produced callus (Table I).  
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The highest frequency of callus initiation was recorded on MS medium supplemented with 1.1 µM/l BAP and 5.3 

µM/l NAA, callus induction from seeds was 59 %. The primary callus obtained was sub cultured on decreasing 

concentration of BAP and NAA in combination. After 2-3 subculture of callus, shoot regeneration was observed. Calli 

from mature embryo gave rise to a minimum of 4 and maximum of 8 shoots per callus. Each shoots generated were the 

separated and were transferred to MS medium supplemented with IBA. Best root induction was reported in 0.5µM/l of 

IBA (TableIII, figure1 (e)). The fully generated plantlets were established in soil and irrigated with 1/8 MS basal medium. 

The fully developed plantlets were established in the soil and they showed 61% survival.  
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Tables  

Table 1:  Effect of BAP and NAA on Callus Induction (%) from Mature Embryo on MS Medium 
 

Sr. No. BAP 
(µM/l)  

NAA 
(µM/l)  

Callus induction %*  
(mean±sd) 

1 1.1 1.34 0±0 
2 1.1 2.68 6±1.87 
3 1.1 4.03 40.5±2.29 
4 1.1 5.37 59±5.09 
5 2.2 2.68 13.75±2.38 
6 2.2 4.03 10.5±1.65 
7 2.2 5.37 19±2.54 

 
*Data on all parameters were  recorded after 21 days of culture. 
 

Table 2: Effectoof BAP and NAA on Mature Embryo Derived Calli on Transferring to Regeneration Medium  
 

Sr. No. BAP 
(µM/l)  

NAA 
(µM/l) 

No. of shoots per callus* 
(mean±sd) 

1 1.1 1.34 0±0 
2 1.1 2.68 6.5 ±2.38 
3 1.1 4.03 13.25 ±3.09 
4 1.1 5.37 29.75 ±3.59 
5 2.2 2.68 25.5 ±3.41 
6 2.2 4.03 22.75 ±1.25 
7 2.2 5.37 17 ±2.44 

 
*Data on all parameters were recorded after three weeks of culture 

 

Table 3: Effect of IBA on Root Induction in Shoots Regenerated from Calli. 
 

Sr. 
No. 

 

IBA 
(µM/l) 

Shoots from mature embryo callus 

No. of roots/shoot (mean±sd) 

1 0.25 1.75±0.95 
2 0.5 5.25±1.70 
3 0.75 3.25±0.95 
4 1 3±0.81 

 

     
 


