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ABSTRACT
(L) Millsp. (Pigeon pea) is most important pulse crop in North India. The seeds of the plant provide rich

protein food to the common people in this area. Seeds of pigeon pea were collected from the local traders of Muzaffarpur and were
surface sterilized in the laboratory. Above sterilized seeds were placed on pre-sterilized moist filter paper lined in the Petriplates.
Hypocotyls were excised from 7-8 days seedlings and used for culture. Tissue culture study was done with the above hypocotyls for
the development of an efficient protocol for callus induction. MS basal medium supplemented with 3% sucrose were also
supplemented with various concentrations and combinations of the growth regulators viz., 2,4-D + IBA + BAP or 2,4-D + IBA +
KN, and gelled with 0.8% agar. MS + 0.5 mg/l 2,4-D + 0.5 mg/l IBA + 0.5 mg/l KN induced callus in 92.6% of the explants, while at
the similar concentration BAP induced callus in 90.3% of the explants. The concentrations and combinations of different growth
regulators were found to be critical factors for both the frequency and the type of callus formation as well as the growth rate of the
calli. The green coloured calli with compact texture and excellent growth rate were obtained in the same medium, where higher
percentage of induction was found. It was further noted that at the similar concentrations, 2,4-D + IBA + BAP the percentage of
response was 90.3%. Both the lower and higher concentrations of the growth regulators were not promising.
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double haploid can be produced while on the other hand

mutant can be easily detected. Through this technique China

has produced several commercial varieties of rice and

wheat. It is also being used to produce inter specific and

intergeneric hybrids. (Chopra & Sharma 1991) The

protoplast culture has opended up the possibility of

modifying the plants genome by uptake of foreign DNAand

by creating hybrids between sexually incompatible species

through protoplast fusion. Somatic hybrids are being used

for disease resistance, stress tolerance, quality characters,

cytoplasmic male sterility, etc.

Tissue culture studies and induction of callus have

been reported by different workers. Eapen and Georgi

(1993); Patel et al; (1994), Nalini et al; (1996), Sree nivasu

K et al; (1998), Anbazhagan and Ganapatti (1999), Mohan

and Krishnamurthy (1998, 2002), Singh et al; (2002),

Chandra et al; (2003), Krishna et al; (2010), all have

reported induction of callus from various explants of pigeon

pea ( (L) Millsp) such as leaf disc,

hypocotyls, cotyledonary segments etc. They have also

reported somatic embryogenesis and morphogenesis in the

above calli and induction of multiple shoots. They also

noted impact of growth regulators on callusing.

Cajanus cajan

is an oldest pulse crop. The world

production of pigeon pea sums up to 3.25 million tons.

India is the largest producer contributing to around 85% of

the world total production, followed by Myan mar and

Malaur. It is grown in 4.3 million hectares land in the world

and India has 85% of the area covered. Maharashtra is top in

the production while Uttar Pradesh is second and

Karnataka third. Bihar is the last. Again India is largest

consumer as well as largest importer of the pulses. It is

second most important crop next to pea. Here domestic

consumption is estimated about 3.4 million tons. Out of this

country imports 4-5 lakh tons annually.

belongs to family Papilionoideae.

This crop is biennial as it is planted in late June and

harvested in late March. Its plants may become woody if

left for longer periods. In additions to the pulse, its green

branches are used as fodder; dry main stalk is used as fuel

wood. The plant is also used as folk medicines.

The potential of practical application of plant

tissue and cell cultures are many. Induction of haploid

through anther culture, pollen culture is of immense

significant for crop improvement, because at one hand
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Figure 1 : Induction of Callus in MS medium +

0.2 mg 2,4-D + 0.2 IBA + 0.2 BAP (mg/l)

Figure 2 : Subculture 0.4  2,4-D + 0.4 IBA

+ 0.4 BAP

Figure 3 : 0.5 2,4-D + 0.5 IBA + 0.5 BAP Figure 4 : 0.5 2,4-D + 0.5 IBA + 0.5 KN

Figure 5 : 1.0 2,4-D + 1.0 IBA + 1.0 KN Figure 6 : 0.4 2,4-D + 0.4 IBA + 0.4 KN
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Tissue culture studies of pigeon pea for micropropagation in

general and induction of calli in particular is getting more

and more importance. The calli has multipurpose

utilization. They may be used for genetic transformation

either directly or via protoplasts. In the present study

attempt has been made to develop a protocol for efficient

induction of calli so that they may be utilized either for

selection against the pathogens that is the resistant cell lines

so that the differentiated plants shall be disease resistant

against that pathogen.

Seeds of (L) Millsp. Commonly

called pigeon peas were purchased from authorized seed

traders at Muzaffarpur. Seeds were washed in running tap

water, keeping them in 1 L conical flasks whose mouth was

covered with muslene clothes for 20 min, and then they

were washed thoroughly with pre sterilized distilled water

with few drops of liquid detergent (tween 20). Seeds were

treated with drops of sodium hypochlorite in 200 ml

distilled water. The flask was manually shaken for 10 min.

The seeds were again washed thoroughly with distilled

water twice. Fresh water was used every time. This was

followed with treatment with 0.1% HgCl for 2 min and the

MATERIALSAND METHODS

Cajanus cajan
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flask was shaken vigorously for uniform mixing. Seeds

were taken out and washed 3-4 times with distilled water for

3-4 min of duration. These seeds were germinated on pre

sterilized and moist filter paper lined the Petriplates.

Epicotyl was excised from 7 days old seedlings to be used as

explants.

MS basal medium was prepared from the stock

solutions prepared earlier. Requisite volume of each stock

solution was kept in one L conical flask. Then the vol was

made 500 ml. 3% Sucrose and required growth hormones

were added. The pH was adjusted to 5.8. 0.8% agar was

dissolved by heating in 400 ml distilled water. This was

mixed with the above solution and the volume was made

1000 ml. by adding extra glass distilled water.

Above medium was dispensed in culture tubes (20

ml) and culture flasks of 250 ml (40 ml). The mouth was

covered with cotton plugs covered with muslene cloth.

They were wrapped withAluminium foil & autoclaved at 15

lb pressure & 121 C temp for 20 min. These cultures were

cooled at room temp and stored in freeze. They were used

for inoculation after two days.

Inoculation was done in the aseptic conditions

under the Laminar flow chamber.

After inoculation the tubes and flasks were

incubated in culture rooms at 26±2 C and 12 h photoperiod

at 3000 lux generated through the white fluorescent tubes

(Phillips). Observation was made on an alternate day. All

the contaminated tubes were discarded. Final data were

collected after three weeks of incubation. Average of 3

replica, each containing 20 cultures have been taken.

Pre sterilized seeds germinated efficiently on

moist filter paper lined in the Petriplates or in culture flasks,

containing MS basal medium without any growth

regulators. On seventh day 95-98% germination was

observed. Hypocotyl explants were prepared from these

plantlets which was excised with the help of a sterilized

Culture Medium

Inoculation

Incubation

RESULTSAND DISCUSSION

0

0

Figure 7 : 0 .5 2,4-D + 0.5 IBA + 0.5 KN (Subculture)
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sharp blade.

Induction of callus was observed in MS basal

medium fortified with different concentrations of 2,4-D,

IBA with either BAP or KN, after 18th day of incubation.

Virtually calli were induced in all the combinations and

concentrations of the growth regulators, however,

difference in percentage of response was evident. Highest

percentage of callus induction was observed in MS + 0.5

mg/l 2,4-D + 0.5 mg/l IBA + 0.5 mg/l BAP, which was 90.3.

This was followed by 0.4 mg/l of each of the growth

regulators. It was further noted that at both the lowest and

the higher concentration of the above growth regulators the

response was lower than 0.5 mg/l of each of the growth

regulators.

From the table 1 it is clear that growth rate of calli,

their colour and texture were, excellent, green and compact

in the medium where the highest percentage of response

was observed. Similarly average growth, white colour and

loose texture were noted on the lowest concentration where

the response was also poor.

From the table 1 it is further evident that 0.5 mg/l

2,4-D + 0.5 mg/l IBA + 0.5mg/l KN induced callusing in

93.2% of the explants. Here 2,4-D 1.0 mg/l , IBA 1.0 mg/l

and KN 1.0 mg/l gave the next higher percentage i.e.,

83.4%. Here also at both the lowest and higher

concentrations the response was poor. Similarly, either 2,4-

D + BAP or IBA+BAP or 2,4-D + KN or IBA+ KN had also

lower response.

It was noted that 2,4-D + IBA + BAP gave lower

response in percentage induction or growth rate than 2,4-D

+ IBA+ KN. Induction of callus in pigeon pea is of immense

importance.Aubazhagan and Ganpathi (1999) reported that

Table 1 : Impact of Various Concentrations and Combinations of Growth Regulators Supplemented in

MS Basal Medium on Epicotyl Explants of L.Cajanus cajan

Growth Regulators % response Status of  Callus

2,4 - D+IBA+BAP (mg/l) Colour Texture Growth

0.1+0.1+0.1 23.6 W L +

0.2+0.2+0.2 29.3 W L +

0.3+0.3+0.3 42.8 W L + +

0.4+0.4+0.4 72.4 G C + + +

0.5+0.5+0.5 90.3 G C + + + + +

1.0+1.0+1.0 64.7 G C + + +

1.0+ ----- +1.0 70.4 G C + + + +

----- 1.0+1.0 63.6 G C + + +

0.5+0.5+1.0 61.5 W L + + +

0.5+ ----- +1.0 62.4 W L + + +

------ +0.5+1.0 54.6 W L + + +

2,4 - D+IBA+KN

0.1+0.1+0.1 24.8 W L +

0.2+0.2+0.2 30.6 W L + +

0.3+0.3+0.3 43.2 G L + + +

0.4+0.4+0.4 74.6 G C + + + + +

0.5+0.5+0.5 93.2 G C + + + +

1.0+1.0+1.0 83.4 G C + + + +

1.0+ ----- +1.0 72.5 G C + + +

------ +1.0+1.0 65.7 W C + + +

0.5+ ------ +1.0 62.2 W L + + +

------- +0.5+1.0 60.8 W L + + +

0.5+ ------- +1.0 56.6 W L + +

20 explants for each treatment.

Final data were collected after 4 weeks.

+ Average, + + Good, + + + Better, + + + + Best, + + + + +Excellent

W= White, G= Green, C= Compact, L= Loose
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sucrose was the best source of carbon for the induction of

callus in pigeon pea. They reported higher concentrations of

the growth regulators, but in contrast in the present study

higher concentrations were not promising for the induction

of callus. Different concentrations of 2,4-D, IBAwith either

BAP or KN, supplemented to MS medium displayed the

formation of white/green coloured calli, which is in

conformity with the findings of Baken et al; (1995); Nalini

et al; (1996), Sreenivasu et al; (1998), Singh et al; (2002),

Krishna et al; (2010). MS basal medium is suitable for the

induciton of calli has been also confirmed by Mohan and

Krishnamurthy (2002); Chandra et al; (2003); Singh et al;

(2002).

In pigeon pea, wilt is most prevalent and

causes heavy loss to the farmer. Selection of disease

resistant cell lines is possible. For that callus induction is

essential. Selection of resistant cell lines had been reported

by Behnke (1979) in potato against Phytophthora infestans;

Daub (1986); Arcioni et al; (1987) in alfalfa against

F. Sp. medicagivis, Chawla and

Wenze l (1987) in ba r l ey & whea t aga ins t

Helminthesporium sativum; Vidayasekaran et al; (1990) in

rice against Helminthosporium toxin. Gayatri et al; (2005)

in turmeric against . But we get

scanty report of such works in pigeon pea. Similarly,

protoplasts obtained from the calli, may be used for somatic

hybridization or somatic embryogenesis. Such works have

been reported by Dutis et al; (1980); Austin et al; (1985),

Barwale and Kerns (1986); Krishna et al; (1986), Pental et

al; (1986), Leelavathi et al; (1987), Chatterjee et al; (1988),

Komatsu & Ohyama (1988), Parrot and Hoffman (1989);

Bailey et al; (1993), Georgi & Eapen (1993); Baken et al;

(1995), Anbazhan and Ganapathi (1999); Helgeson et al;

(1986, 1993); Krishna et al; (2010); Prabhakaran (2011) and

Pawar et al; 2014.
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