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The present study was to carried out plant regeneration of Arachis hypogaea from in mature leaf
explant was cultured on MS medium containing various concentration of IAA (2.5mg/l) and BAP
(1mg/l) was maximum percentage of callus induction from shoot explants. KIN (2.5mg/l) and IAA
(1mg/l) was maximum shoot regeneration of callus. BAP+ KIN (2.5mg /1) in combined effect of 1AA
(1mg/l) results showed maximum yield of callus and shoot induction. IBA (3.0 mg/l) and KIN
(0.5mg/1) was produced amount of maximum number of root induction. The present study to find out
to the various concentrations of hormones was vital role of callus induction, shoot regeneration and

Copyright © 2015 Karthikeyan and Darveena. This is an open access article distributed under the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

Groundnut (Arachis hypogaea L.) is an economically important
oil and protein rich crop, whose seeds contain about 43% oil
and 25% protein that has a significant impact in tropical and
sub-tropical regions of Asia, Africa, and North and South
America. There are several constraints to the productivity of
the peanut crop that result in great economic losses annually
(Sharma et al., 2000). Groundnut (Arachis hypogea L.) or
peanut is an oil, food and fodder crop which plays an important
role in the agricultural economies of countries of the semi-arid
tropics. It contributes significantly to food security and
alleviates poverty (Reddy and Anbumozhi, V., 2003) and as a
legume, improves soil fertility by fixing nitrogen and increases
productivity for small holder farmers of the semi-arid cereal
cropping systems (Giller ef al., 2002). It is one of the edible oil
seed and protein rich leguminous crop (Collino, et al., 2001),
cultivated on over 20 million hectors in over 108 tropical and
subtropical countries, with an annual yield of seeds estimated
28 million tons FAO, 2007. Although some of the wild
relatives of A. hypogaea have been identified as resistance
source to several diseases and pests Stalker, et al., 1987 the
success in transferring the desirable traits to cultivated varieties
has been limited due to reproductive barriers, and frequent
failures in the interspecific crosses.
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The application of biotechnological methods for the
improvement of important crop plants of the semi-arid tropics
have been shown to hold great potential (Sharma and Ortiz,
2000). Although several reports on efficient regeneration from
diverse explants of peanut have been published (Cheng, ef al.,
1992, Venkatachalam, et al., 1992) not much success with
genetic transformation of Arachis species has been achieved.

It has a high energy value (Cobb and Johnson, 1973) and
suitable for wide variety of agroecological conditions (Norden
et al., 1982). Tissue culture studies in groundnut have been
well documented including some recent studies (Palanivel and
Jeyabalan, 2000).

MATERIALS AND METHODS
Plant Materials

The certified seeds of groundnut (Arachis hypogaea L.) seeds
were obtained from the Tamil Nadu Agriculture Research
Station Extension, Bhavanisagar, Tamil Nadu. Seed moisture
relatively (8.8%) was equilibrated under vaccum over a
desicant.

Preparation of tubes for planting ground nut seeds

The test tubes were washed with soap water and rinsed water
thoroughly with tap water and with distilled water. The tubes
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were dried by placing them in a hot air oven at 60°C, the MS
basal medium (Murashige and Skoog, 1962) containing melted
agar was poured into the test tubes at 10ml per tube. The tubes
were plugged with non-absorbent cotton wrapped with one
layer of gauze cloth. The test tubes were autoclaved at 121°C
for 15 minutes and stored for further investigation.

Preparation of Ground nut seeds for planting

Dry groundnut seeds were selected for the germination without
any damage. The seeds were washed in tap water to remove
impurities and contaminants. The seeds were imbibed for 16
hours for the removal of seed coat. After that, the following
procedures were done in aseptic condition in laminar flow
chamber. The seeds were placed in 5% teepol forl0 min sand
washed with sterile distilled water for 5 minutes. After it was
placed in 70% ethanol for 3 minutes and rinsed with sterile
distilled water for three times. Then the seeds were placed in
0.1% mercuric chloride for 10 minutes and rinsed with sterile
distilled water for three times. Then the seeds were placed in
0.1% mercury chloride for 10 minutes and again rinsed with
sterile distilled water for 3 to 5 times. The treated seeds were
inoculated into the test tubes, which was contained MS
medium. This process was carried out under aseptic conditions
and the inoculated tubes were incubated for 48 h at 30°C in the
dark room.

Preparation of Explants

After germination the test tubes was removed and cotyledon
from each germinated seeds was removed by excision nearby
intercotyledonary region thereby producing a clear wound site
adjacent to the immature leaf explants. All cultures were
maintained at 254+2°C under 16/8 light/dark conditions,
provided by fluorescent lamps. Dried seeds for groundnut
(Arachis hypogaea) gerotype morden were washed with tween
80%(V/V) for two minutes, followed by five minutes surface
sterilization solution and rinsed five times in sterile distilled
water. The seeds were placed in MS medium and seeds were
germinated in darkness for 2 days and then exposed to light for
5 days at 30°C. The 7 days old seedlings the cotyledons were
removed and used as explants.

RESULTS AND DISCUSSION

The present study to develop a plant through in vitro
techniques on plant regeneration of Arachis hypogaea. The
immature leaf of Arachis hypogaea was cultured on MS
medium containing various concentrations of auxin and
combination with (IAA, IBA, 2, 4-D and BAP (0.5-3.0 mg/1).
After 7 days best callusing was initiated from Explants cultured
on MS medium supplemented with TAA (2.5mg/l) and BAP
(Img/l) was maximum percentage of callus induction for
36.0+£3.1. IBA (2.5 mg/l) in combined effect of BAP (1mg/l)
was maximum number of callus induction for 32.1+ 0.9 from
shoots explants. 2, 4-D (2.5 mg/l) in Combined effect of BAP
(1mg/l) was effective for maximum of callus induction for
31.0+1.7 (Table 1 & Fig 1). BAP (2.5 mg/l) in combined effect
of IAA (1mg/l) was lowest frequency of shoot regeneration
from callus for 19.1 £3.1. KIN (2.5mg/l) and IAA (1mg/l) was
maximum shoot regeneration of callus for 24.1+2.0 (Table 2 &
Fig 2).

Table 1. Effect of different concentration of hormone (IAA, IBA ,2,4-D
and BAP ) on callus induction from shoot tip explants of Arachis hypogaea

MS medium + Hormone concentration (mg/I) Percentage of callus

induction
1AA BAP
0.5 1.0 10.6+£2.5
1.0 1.0 16.1£1.0
1.5 1.0 18.2+1.9
2.0 1.0 27.0+1.6
2.5 1.0 36.0+3.1
IBA BAP
0.5 1.0 -
1.0 1.0 16.1£1.0
1.5 1.0 22.0£1.2
2.0 1.0 32.1+0.1
2.5 1.0 32.1+£0.9
2,4-D BAP
0.5 1.0 -
1.0 1.0 12.1+£0.9
1.5 1.0 14.1£3.6
2.0 1.0 23.1+£2.5
2.5 1.0 31.0+1.7
36
35 -
34 4
33 uIAA+BAP
32 L — m IBA+BAP
31

2,4-D+BAP

25+1.0(mg/l) 2.5+1.0(mg/l) 2.5+1.0{mg/l)

Fig. 1. IAA+BAP, IBA +BAP and 2,4- D +BAP on callus induction from shoot tip
explants of Arachis hypogaea

Table 2. Effect of different concentration of (BPA, KIN and IAA) on shoot
regeneration of callus induction of Arachis hypogaea

MS medium + Hormone concentration (mg/1) Percentage of

callus induction

BAP 1AA
0.5 1.0 -
1.0 1.0 -
1.5 1.0 6.9+0.2
2.0 1.0 11.2+3.1
2.5 1.0 19.1£3.1
KIN 1AA
0.5 1.0 -
1.0 1.0 -
1.5 1.0 17.0+£0.6
2.0 1.0 15.7+1.8
2.5 1.0 24.1+2.0
35
30
25
20 m BAP+AA
mKIN+IAA
15
BAP,KIN+AA
10
5
0 T T T
2.5+1.0(mg/l) 2.541.0(mg/l)  2.5+1.0(mg/l)

Fig 2. BPA+IAA, KIN+IAA and BAP+KIN,IAA shoot induction of
Arachis hypogaea
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Thus the combined effect of BAP+ KIN (2.5mg /l) and 1AA
(1mg/l) results showed maximum yield of callus and shoot
induction for 32.1+1.7 (Table 3 & Fig 3). Well elongated
shoots was washed in sterile distilled water and cultured on
root induction medium [IAA (3.0 mg/l) and KIN 0.5 for 26.5
+2.5. IBA (3.0 mg/l) and KIN 0.5 (1mg/l) produced maximum
number of roots for 32.1+4.6 (Table 4 & Fig 3). Similar results
had already been reported in strawberry (Bhatt and Dhar,
2000). Also the result was in consistent with the findings of in
papaya (Cononer and Litz, 1978), as well as in Eucalyptus
grandis (Teixetra and Silva, 1990). New shoot development
from nodel explants was observed within three weeks of
culture and more shoots were found to develop during
subcultures (Zaman et al., 2008).

Table 3. Effect of BAP+KIN and IAA in multiple shoot induction of
Arachis hypogaea

MS medium + Hormone concentration (mg/1) Percentage of

callus induction

BAP+KIN T1AA

0.5 1.0 -

1.0 1.0 -

1.5 1.0 10.1+6.1

2.0 1.0 22.0£1.9

2.5 1.0 32.1£1.7
35
30 -
35
20

B IAA+KIN
15 1 ¥ IBA+KIN
10 +
5 4
0
3.0+0.5(mg/l) 3.0+0.5(mg/l)

Fig 3. IAA+KIN and IBA+KIN root induction frequency of Arachis
hypogae

Table 4. Effect of different concentration of IAA, IBA and KIN root
induction frequency of Arachis hypogaea

MS medium + Hormone concentration (mg/1) Percentage of

callus induction

T1AA Kinetin

1.0 0.5 -
1.5 0.5 -
2.0 0.5 8.5+1.2
2.5 0.5 13.6+£2.4
3.0 0.5 26.5+2.5
IBA Kinetin

1.0 0.5 -
1.5 0.5 -
2.0 0.5 10.5+1.3
2.5 0.5 16.1£3.6
3.0 0.5 32.1+4.6

Arachis hypogea L. under in vitro conditions. The regenerated
shoot lets were rooted on MS (Murashige and Skoog) basal
medium with different concentrations of IBA (Indol butyric
acid) and IAA (Indol acetic acid). The highest response of

rooting was achieved with IBA at 0.05 + IAA at 0.05 mg.L .
The maximum frequency of rooting and highest number of
roots were produced on medium containing IBA 0.05 mg.L !
and TAA 0.05 mg.L ' (Al-Joboury, 2012).

In seed germination, MS medium supplemented with
concentration of 2, 4-D, (2 mg/l) with combination of different
concentrations of KIN (0.2, 0.2,1 mg/l). The seed were
responding concentrations of 2, 4-D (2 mg/l) and KIN (0.5 and
1 mg/l) (Kalpesh et al., 2012), Solanum laciriatum (Chandle
et al, 1982), Nicotiana tabaccum (Rathore et al., 1985)
reported in the same species different combination of TAA,
IBA and 2, 4-D and KIN combination gives more response in
seeds. Recent advances in plant cell and tissue culture
technology have opened up many new avenues for basic
genetic research on higher plants at the cellular level and
provided powerful tools in the hands of plant breeders for
generating, selected and propagation of novel and
economically important plant varieties. Functional genomics
and biotechnological related approaches would play more and
more important roles in the future for improvement of
grountnut protein content/quality, oil content/quality as well as
abiotic/biotic stress tolerance plants.

REFERENCES

Al-Joboury, Kh. R. 2012. In Vitro Propagation of Groundnut
(Arachis hypogea L.) Journal for Pure and Applied
Science, 15-18.

Bhatt, I. and Dhar, U. 2000. "Micropropagation of Indian wild
strawberry". Plant Cell, Tissue and Organ annum J.
Culture, 60 :83-88.

Chandle, S.F., Dodds, J.H. and Henshaw, G. 1982. Factors
affecting adventitious shoot for mention in Solanum
laciniatum lit, callus cultures, 5™ meeting on plant tissue
culture, 133-134.

Cheng, M., Hsi, D.C.H., Phillips, G.C. 1992. In vitro
regeneration of Valencia-type peanut (Arachis hypogaea
L.) from cultured petiolules, epicotyl sections and other
seedling explants, Peanut Sci., 19, 82-87.

Cobb, W.Y and Johnson B.R. 1973. Peanuts: Culture and uses,
Stillwater Ok (ed). Am. Peanut Res. Educ. Soc. p. 42.

Collino, D., Dardanelli, L., Sereno, R. and Racca, W. 2001.
Physiological responses of argentine peanut varieties to
water stress. Light interception, radiation use efficiency
and portioning assimilates. Field Crops Res., 70(3): 177-
184.

Cononer, A. and Litz, R., 1978. "In vitro propagation of
papaya". Hort. Sci., 13: 241-242.

FAOQ, 2007. Quarterly Bulletin of Statistics. FAO, 8(3).

Giller, K., Cadish, G. and Palm, C., 2002. "The North-South
divide! Organic wastes or resources for nutrient
management" Agrom., 22 :703- 709.

Kalpesh, B.I., Tejas, P. and Jenabhai, B.C. 2012. Study of
genetic transformation of medicinal plants, Withania
somnifera(L.) Dunal by Agrobacterium tumefaciens
(MTCC-431). Asian Journal of Exep Biol Sci., 3(3):536-
542.

Murashige, T. and Skoog, F. 1962. A revised medium for rapid
growth and bio-assays with tobacco tissue cultures.
Physiol. Plant, 15(3): 473-497.



12051

Karthikeyan, P. and Darveena, S. Effect of different growth regulators on in vitro regeneration of groundnut (Arachis hypogaea L.)

Norden, A.J., Smith, O.D., Gorbet, D.W. 1982. In: Pattee, H.E.,
Young, C.T., 1982. Peanut Science and Technology, Am.
Peanut Res. Educ. Soc. Yoakum TX, 95 (ed).

Palanivel, S. and Jayabalan, N., 2000. Correlative effect of
Adenine sulphate and Benzylamino purine on the
regeneration potentiality in cotyledonary explants of
groundnut (Arachis hypogaea L.) J. Plant Biotechnol.,
2(1): 21.

Rathore, K.S. and Goldsworthy, A. 1985. Electrical control of
shoot regeneration in plant tissue cultures, Biotechnology,
3:1101-1109.

Reddy, T. and Anbumozhi, V., 2003. Physiological responses
of groundnut (Arachis hypogaea L.) to drought stress and
its amelioration: acritical review. Plant Growth Reg.,
41:75-88.

Sharma, K.K. and Anjaiah, V.V. 2000. An efficient method for
the production of transgenic plants of peanut (Arachis
hypogaea L.) through Agrobacterium tumefaciens
mediated genetic transformation, Plant Sci., Vol. 159, No.
1, pp. 7-19.

Sharma, K.K. and Ortiz, R. 2000. Program for the application
of genetic transformation for crop improvement in the
semi-arid tropics, In Vitro Cell. Dev. Biol.-Plant, 36.

Stalker, H.T. and Moss, J.P. 1987. Speciation, cytogenetics,
and utilization of Arachis species, Adv. Agron., 41,1-40.

Teixetra, S. and. Silva, L. 1990. In vitro domestica and
propagation of adults Eucalyptus grandis Hill Ex. Organ
Maiden from epicormic shoots, VII Intl. Cong. On Plant,
Tissue and Cell Cult, Amsterdam, 218-222.

Venkatachalam, P., Geetha, N., Khandelwal, A., Shaila, M.S.
and Lakshmi Sita, G. 1999. Induction of direct somatic
embryogenesis and plant regeneration from mature
cotyledon explants of Arachis hypogaea L, Curr. Sci., 77,
269-273.

Zaman, M., Ashrafuzzaman, M., Haque, M. and Luna, L.,
2008. "In vitro clonal propagation of the neem tree
(Azadirachta indica A. Juss.)" African J. Bio., 7(4) :386-
391.

skokskoskosk kook



