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Abstract- Callus was inducted from various explants viz., cotyledon, hypocotyls and leaf explants of in vitro grown plantlets in sunflower. 
Two auxins i.e. 2, 4-D and NAA were used for callus induction in the range of 1-3 at 2 and 3mg/1 responded well for callus induction and 
growth NAA did not favored much callus induction at any of the concentration used. Supplementing BAP and Knowledge along with auxins 
further enhanced the growth of callus Knowledge being superior over BAP. Regeneration was obtained from cotyledon derived callus on MS 

+ 0.5mg/1 IAA. The plantlets were rooted on MS medium supplemented with 2mg/1 NAA. 
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Introduction 

Sunflower (Helianthus annus L) belongs to family astaraceae. The 
plants are annual herbs growing to a height of 4 to 10 ft. It is the 
third important major edible oil seed crop in the world after soybean 
and groundnut. The major bottleneck in quality improvement and 
production is the susceptibility of this plant to fungal disease like 
Alternaria blight, rust disease, downy mildew and root/color rot. 
These disease causes to yield loss up to 80%. Among options 
open to plant breeder to widen the genetic base are exploitation of 
alien variation. It is highly pertinent to devise and adopt new and 
conventional means to complement the traditional methods of 
breeding for disease resistant sources available [1], other option is 
selection of disease resistant cell lines and regeneration of plant-
lets from the resistant cell lines. However, information on the cultur-
al conditions favoring callus induction and subsequent regeneration 

is a prerequisite for the utilization of this technique. 

Sunflower regenerability by organogenesis is highly variable and 
depends upon genotype, specific media components and nature of 
explant [2]. Further it is reported in this species that plant regenera-
tion parameters have been shown to be under quantitative genetic 
control [3]. The present work is taken up with a view of inducting 
callus from various explants and subsequent regeneration. This 
protocol can be used for selection of cell lines and regenerating 

plantlets resistant to biotic and abiotic stress. 

Materials and Methods 

Seeds of sunflower var APHS-11 were obtained from agricultural 
research station, Gulbarga. The seeds were treated with 5% Bavis-

tin and surface sterilized with 0.1% mercury chloride (HgCl2) for 3 
min. and washed thrice with double distilled water inside the lami-
nar airflow chamber to remove the traces of mercury chloride 
(HgCl2). The seeds were germinated in distilled water in culture 
tubes over a filter paper bridge. The aseptically germinated seed-
lings were used for the further studies. Various explants such as 
cotyledon hypocotyls and leaf were inoculated on Murashige and 
Skoog’s, [4] medium fortified with different concentrations of auxins 
(2, 4-D and NAA) alone or in combination with cytokinins (BAP and 
Knowledge) pH of the medium was adjusted to 5.8 then solidified 
with agar (0.8%) and autoclaved at 121°C for 15 minutes. The 

cultures were incubated at 27±2°C with 16 hrs. photoperiod. 

Results and Discussion 

Cotyledon, hypocotyl and leaf explants were inoculated on MS 
medium fortified with different concentrations of 2, 4-D and NAA (1-
3mg/1). Callus initiation occurred with in 3 to 4 days from cotyledon 
and hypocotyls explants, while initiations of callus were observed in 
leaf explants only after 10 days. The frequency of callus induction 
was 100% in cotyledonary explant followed leaf (80.40%) and hy-

pocotyl explant (70%) [Table-1]. 

Table 1- Number of days required for callusing and frequency of 
callus induction of different explants in sunflower on MS medium 

supplemented with 2mg/1m 2, 4-D  
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Explant Time taken for callus initiation (Days) Frequency (%) 

Cotyledon 3.4 100 

Hypo cotyledon 6.8 80.4 

Leaf 8.1 70 
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Effects of Auxins on the Growth of Callus 

To investigate the effect of different auxins alone or in combination 
on the growth of callus, approximately 150±10mg of callus was 
inoculated on MS medium fortified with different concentrations (1-
3mg/1) of auxin 2, 4-D and NAA. 2, 4-D AT 1, 3 & 3mg/1 supported 
growth of calli, however at mg/1, 2, 4-D fresh and try weight of 
callus decreased when compared to callus grown at 2mg/1 [Table-
2]. However Lupi [5] reports that in hypocotyls explant induced 
callusing on BAP alone. Kiranmal and Prathibadevi [6] have report-
ed that auxins did not favored callusing from cotyledons. However 
they may be due to formation on MS + 2mg/1 BAP. This differenti-
ate behavior of explants may be due to different cultivars used, 
thus indicating callusing response and response to growth regula-

tors is highly depended on genotype. 

Table 2- Effect of 2, 4-D on the growth of callus derived from coty-

ledonary explant in sunflower 

NAA at all the concentration evoked little growth response and only 

roots formed from the explants (Data not shown). 

Effects of Supplementing Cytokinins on the Growth Callus 

There are reports that supplementing small amounts (0.25 to 
1mg/1) of cytokinins enhances the growth of callus in sunflower [6, 
7] and in several other species such as Niger [8] Cicer [9]) Cajanus 
cajan [10]) Vigna Radiata [11]). Since 2, 4-D at 2mg/1 gave good 
results, it was felt to supplement auxins such as BAP and 
Knowledge along with 2, 4-D to study the interaction of 2, 4-D and 
auxins on the growth of callus. From the results presented in [Fig-
1] & [Fig-2] it is clear that BAP (1mg/1) and Knowledge (0.5mg/1) 
supported further growth of callus when supplemented along with 
2, 4-D and Knowledge proved superior over BAP. 

 

 

 

 

 

 

 

 

 

 

Fig. 1- Effect of BAP on the growth of callus when supplemented 

along with 2, 4-D  

Regeneration from Callus 

For regeneration studies 200±20mg of callus was transferred to 
MS medium supplemented with 0.5 to 3mg/1 BAP. On medium 
supplemented with lower concentration (0.5 to 1mg/1) callus turned 

green and was compact initiation of shoot buds was observed after 
10 days of transfer [Fig-3]. Ultimately the shoot buds elongated on 
medium supplemented with 0.5mg/1 BAP + 3mg/1 IAA. Small piec-
es of calli with shoot buds when transferred to MS medium supple-
mented with 0.5mg/1 BAP + 3mg/1 IAA elongation of shoots oc-
curred [Fig-4]. 

 

 

 

 

 

 

 

 

 

 

Fig. 2- Knowledge proved superior over BAP. 

 

 

 

 

 

 

 

 

 

 

Fig. 3- Callus turned green and was compact initiation of shoot 
buds was observed after 10 days of transfer. 

 

 

 

 

 

 

 

 

 

 

Fig. 4- Small pieces of calli with shoot buds when transferred to 
MS medium supplemented with 0.5mg/1 BAP + 3 mg/1 IAA elonga-

tion of shoots occurred.  
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Auxin, 2, 4-D(mg/1) Fresh weight (mg) Dry weight (mg) 

1 380±10 34.54±2.0 

2 486±20 50.26±3.6 

3 430±16 40.38±2.8 
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BAP induced organogenesis various explants has been reported 
earlier [12-14], from cotyledonary explant and Lupi [5] from cotyle-

donary callus. 

Rooting of the Plantlets 

For inducing roots 3-4 cm long plantlets were inoculated on MS 
medium supplemented with various concentrations of (1-3mg/-1) 
NAA and IBA. The data is presented in [Table-2]. Among the two 
auxins NAA at 2mg/1 induced maximum roots [Fig-5] & [Fig-6]. The 
rooted plantlets were removed and adhering agar with cleaned to 
transferred to plastic cups with 1:1 sterilized sand and soil mixture 
for hardening [Fig-6]. NAA and IBA induced rooting in the species 

has been reported by earlier workers [15-18].  

 

 

 

 

 

 

 

 

 

 

Fig. 5-  Among the two auxins NAA at 2 mg/1 induced maximum 
roots 

 

 

 

 

 

 

 

 

 

 

Fig. 6-  Plantlets of Sunflower. 
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