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Abstract: An  efficient  protocol for plant regeneration has been developed for crop improvement programs.
The present study was designed to assess the regeneration response of cotyledonary node explant taken from
the germinating seeds of peanut (Arachis hypogaea L.). Complete plants were regenerated from in vitro
cultured sectioned cotyledonary nodes. Multiple shoots arose on 6-benzylaminopurine (BAP) supplemented
Murashige and Skoog medium (1-50 mg L ), with maximum production occurring at 15 mg L  in most varieties.1 1

Lower concentrations of BAP were proved to be effective in inducing multiple shooting whereas higher
concentrations proved to be inhibitory in all the genotypes. Shooting potential of all the genotypes varied
under the influence of BAP that might be due to genotypic variations among the varieties. Flowering was
observed  in  PBS24030  genotype on 1 mg L  NAA. On 5 mg L BAP, extensive flowering was obtained in1 1

RG-141 genotype. Rooting of isolated shoots in four genotypes (HNG-10, PBS24030, M-335 and M-13) was
observed on MS supplemented with 1 mg L  NAA, while a combination of 1 mg L  NAA and 0.5 mg L  IBA1 1 1

was required for rooting in RG-141. The rooted plantlets were transferred to plastic cups containing a mixture
of soil: sand: farmyard manure/vermicompost (3:1:1 w/w) in the growth chamber for 7-10 days. Subsequently,
the newly formed plantlets were transferred to field, where they flowered and set viable seeds. No phenotypic
variants were observed among any of the plants produced in these experiments. Thus, this system permits in
vitro production of morphologically normal peanut plants with high frequencies. 

Key words: Arachis hypogaea L. Cotyledonary node  6-Benzyladenine (BAP) -Naphthalene acetic acid
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INTRODUCTION regeneration has been achived in some cultivars [4, 5].

The  grain  legumes  are  an  important  group of by  organogenesis  [6-11] and somatic embryogenesis
crops with major source of dietary protein and oil. [12-18]. Groundnut   is   genotype specific. That’s why
Groundnut (Arachis hypogaea L.) is one of the world’s  the  multiplication  and  maintenance  of   groundnut  in
most important oil seed crops. Besides income for the in  vitro condition is tedious  and  require  specific
farmers, groundnut  provides an inexpensive source of protocols for each type. The standardization of in vitro
high quality  nutrition. Groundnut seeds contain 44-56% plant  regeneration   protocols   without  intervening
oil and 22-30% protein on a dry seed basis [1]. Major callus phase would certainly help in the mass scale
constraint is a lack of resistant to biotic and abiotic propagation of groundnut cultivars.
stresses in cultivated groundnut. In spite of large area The present study describes the effect of plant
under  cultivation  the  productivity  remains  low.  For growth regulators for inducing direct shoot
this reason, there is a considerable interest in the organogenesis  from  cotyledonary   node  (CN)  explant
development  of  tissue  culture  technique for this of  five  groundnut cultivars. The objective was to
species. Plant growth regulators are known to enhance develop  a  simple  protocol for multiple shooting and
the yield, oil and fatty acids content in peanut [2, 3]. plant regeneration, applicable to all three types of market
Groundnut has proven to be a difficult crop to manipulate groundnut (spreading, semi-spreading and spanish-
in in vitro and only a limited success of whole plant bunch) without intervening callus stage.

Plant regeneration has been reported for different explants
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MATERIALS AND METHODS Healthy   and   elongated   shoots   of  approximately

Seeds of groundnut (A. hypogaea L.) var. RG-141 medium supplemented with -Naphthalene acetic acid
(spanish-bunch), M-13 and M-335 (spreading), PBS24030 (NAA) at 0.5, 1.0, 1.5 and 2.0 mg L  concentrations alone
and  HNG-10  (semi-spreading)   were  obtained  from and in combination with Indole butyric acid (IBA) at
Dept. of Agronomy, ARS, Durgapura, Jaipur. The seeds concentrations 0.5, 1.0, 1.5 and 2.0 mg L respectively.
were washed with tap water for 10-15 min followed by Rooted shoots were observed till the formation of
immersion  in   liquid   detergent  solution   labolene  for secondary roots. They were then washed with running
5 min. After washing with distilled water, the seeds were tap water to remove the traces of medium from the roots
again immersed with 70% ethanol for 3-5 min and rinsed and transferred to plastic cups containing a mixture of
with distilled water three to four times. Then the seeds soil: sand: farmyard manure/vermicompost (3:1:1 w/w) in
were brought to the inoculation chamber and surface the growth chamber for 7-10 days. Subsequently, the
sterilized   with  0.1%  HgCl   for   8   min   and  again newly formed plantlets were transferred to field, where2

rinsed  with  sterile  distilled  water  for  3-4 times. Four to they flowered and set viable seeds. All the experiments
six  surface  sterilized seeds were germinated aseptically were carried out in three replicates and the experiments
in a 250 ml wide mouthed conical flask having sterilized were repeated thrice, keeping all the parameters constant.
wet cotton bed in dark. CN was excised from 10-12 days Two-way ANOVA for unequal observation  per  cell
old seedling and used as explants. Such explants were (Table 2) was performed to infer the significance of
cultured on MS medium [19] containing 3% (w/v) sucrose multiplication potential at varietals level [20].
and varying concentrations   of  6-Benzyladenine (BAP;
1,  5, 10, 15, 25 and 50 mg L ). The pH of the medium was RESULTS1

adjusted to 5.8±0.02 before autoclaving, solidified with
0.8% agar-agar and  then  autoclaved at 121°C under 15 Cotyledonary node in all groundnut genotypes
psi pressure for 15 min. All cultures were incubated at responded well to BAP (Fig. 1a). Shoot development was
24±2°C under 16 h day exposures to white light of 80 observed in three genotypes (HNG-10, PBS24030 and M-
µEm s  intensity provided by fluorescent tubes for 4-5 13) in BAP free control. RG-141 and M-335 failed to show2 1

weeks for multiple shooting. Later shoots were separated any shoot development in control. The genotype
and transferred to fresh medium for micropropagation and PBS24030 showed a high rate of multiple shoot formation
production of uniform sized plantlets. i.e. 17.6±1.18 per CN (Fig. 1b) even in the absence of BAP

3  cm  in  length  were  excised  and cultured on MS

1

1

Table 1: Multiplication Potential (multiple shoots, axillary branches and shoot buds) of cotyledonary node explant in five genotypes of Arachis hypogaea
L. after 45 Days of incubation

Multiplication Potential ±SE
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

BAP mg L RG-141 HNG-10 PBS24030 M-335 M-131

0 0 2.3±0.27 17.6±1.18 0 1.66±0.27
1 20±3.68 22±0.97 22.6±1.18 19.6±0.72 26.6±2.5
5 29.6±1.118 32.6±1.44  29.6±3.2 19.6±1.18 28.6±0.98
10 19.6±2.12 32.3±1.18 27.3±9.15 25.3±1.18 32±1.47
15 43.6±0.72 35.3±1.96 19±5.79 19.3±0.98 41.3±1.5
25 35.3±1.44 29.6±0.72 20±1.8 21.6±2.68 32.3±1.18
50 18±1.41 20.3±1.18 20±0.94 13.6±1.78 18.3±0.72

Table 2: ANOVA for multiplication Potential (multiple shoots, axillary branches and shoot buds) of cotyledonary node explants in five genotypes of Arachis
hypogaea L.

Tabular F
---------------------------------------------

Source of variation Degree of freedom Sum of squares Mean squares Observed F 5% 1%
Replication 2 217.504 108.752 4.74
Variety 4 1012.438 253.109 11.048 2.5 3.6
Treatments 6 7565.523 1260.920 55.040 2.23 3.07
var. X treatment 24 2882.096 120.087 5.241 1.67 2.07
Error 68 1557.829 22.909
Total 104 13235.29
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Fig. 1: A tridirectional response of Cotyledonary node (CN) explant of Arachis hypogaea L. (a)  Response  of CN
explant of HNG-10 genotype at 1 mg L  (b) Control CN of PBS24030 genotype (c) shooting potential of M-3351

genotype at 10 mg L  (d) PBS24030 genotype on 1 mg L (right) to 50 mg L  (Left) (e) root induction in1 1 1

PBS24030 genotype on 1 mg L  NAA (f) Regeneration of roots with flowering in PBS24030 genotype on 1 mg1

L  NAA (g) Extensive flowering in RG-141 genotype on 5 mg L BAP (h) Transfer of plantlets to soil.1 1

i.e. control  (Table  1).  All the genotypes exhibited a Fig. 1d in case of PBS24030 genotype. Also, the
tendency to develop multiple shoots, axillary branches multiplication  potential  of CN explant in all five
and shoot buds. With an increase in BAP from 1 mg L genotypes of Arachis hypogaea L. revealed intra-varietal1

to 50 mg L  the multiplication potential was reduced in all differences.1

genotypes. Rooting  of  isolated  shoots  in  four  genotypes
It was observed in general that higher BAP (HNG-10, PBS24030, M-335 and M-13) was observed on

concentrations proved inhibitory to lengthening of MS supplemented with 1 mg L  NAA,while a
shoots, while lower BAP (1 mg L  and 5 mg L ) combination of 1 mg L  NAA and 0.5 mg L  IBA was1 1

concentrations led to elongation of shoots as shown in required for rooting in RG-141. The duration of rooting or

1

1 1
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root induction also varied with in the genotypes. Roots influence  in vitro induction of flowering, are precisely
were induced with in 7-10 days in PBS24030 (Fig. 1e and due  to  different  combinations  of  PGRs  [24] and
1f) and with in 8-15 days in M-13, M-335 and HNG-10 physical conditions of the growth medium [8]. In the
while RG-141 took longer i.e. 12-15 days. The survival current  studies,  it  is  evident that cytokine is essential
percentages (Fig. 1h) of the plantlets of all genotypes for the induction of flowering. Joshi and Nadganda [25]
HNG-10, PBS24030, M-13, RG-141 and M-335 in field made similar observations in Bambusa arundinacea.
condition were as 80, 82.9, 73, 72.6 and 78%, respectively. Scientists demonstrated the essentiality of auxins and

Regeneration of roots with flowering in PBS24030 cytokinins for the initiation of flowering in Spathoglottis
genotype on 1 mg L  NAA was noticed. Extensive plicata [26].1

flowering in RG-141 genotype (Fig. 1g) was obtained on In  conclusion,  the  findings  of  the  present  study
5 mg L  BAP. are of great importance, since it has described a tri-1

Initiation of flowering was observed from the directional  (direct  shoot  formation,  axillary branching
plantlets grown on the above medium after 45 to 50 days and  shoot  bud  formation)  micropropagation  technique
of inoculation. The flowers were yellow in color and 4-5 in a single medium, which has its own significance.
flowers were observed in each plantlet. Flowers are 2.5 cm Therefore, the results of the present study could be useful
long and typical of legume. Only two varieties produced in improving the productivity in groundnut. 
flowers and these were PBS24030 and RG-141 genotypes.

DISCUSSION

The present study reveals a simple protocol for composition and nutritive value of Gn kernels. In
regeneration of Arachis hypogaea L. from CN explants. Smart  J  (Eds).  The  Groundnut  crop:  Scientific
The  multiplication  potential  appears  to  be  a  function Basis for Improvement London Chapman and Hall,
of a particular genotype and the protocol established pp: 173-213.
presently may not be effective with others. The CN 2. Malik,  C.P.,  M. Grewal,  U. Parmar,  D.S.  Bhatia  and
responded well to different concentrations of BAP and P. Parmil, 1988. Bioregulators enhancement of yield
resulted in increased shoot multiplication. The highest and modification of oil, fatty acids composition of
multiplication  rates  were  recorded  at  10  mg   L and peanut. In Hormonal Regulation of Plant Growth and1

15 mg L . The maximum shooting potential was shown Development, Eds. IV, Purohit, S.S., Agro-Botanical1

by RG-141 (43.6±0.72) followed by M-13 (41.3±1.5) and Publishers, Bikaner India, pp: 123-153.
HNG-10 (35.3±1.96) at 15 mg L , whereas 25.3±1.18 3. Malik, C.P., R.C. Setia and N. Setia, 1993. Role of1

multiplication potential was found in M-335 at 10 mg L plant growth regulators in increasing crop1

(Fig. 1c) and 29.6±3.2 in PBS24030 at 5 mg L . A further productivity and the  Indian  Scenario:  In Hormonal1

increase in BAP concentration led to a decrease in Regulation of Plant  Growth and Development, Eds.
multiplication potential. BAP levels at 50 mg L  in all the IV, Purohit, S.S., Agro-Botanical   Publishers,1

genotypes  did  not  reveal  any  significant  increase in Bikaner,  India, pp: 161-167.
the shooting beside  that  growth  was  stunted and 4. Heatley, M.E. and R.H. Smith, 1996. Whole plant
leaves were  not  opened  properly. These could be due regeneration from the shoot apex of Arachis
to the genotypic variation. Our results are in agreement hypogaea L.. In vitro Cell. Dev. Biol., 32: 115-118.
with the findings of earlier workers [21 and 22]. According 5. Ponsamuel,  J.,   D.V.   Huhman,   B.G.   Cassidy and
to  these  authors  the  auxin:cytokinin  ratio was crucial D. Post-Beittenmiller, 1998. In vitro regeneration via
for the regeneration of multiple shoot buds in groundnut. caulogenesis and brassin-induced shoot conversion
In the present study, BAP alone was able to induce of dormant buds from plumular explants of peanut
proliferation of shoot buds in all the five genotypes. (Arachis hypogaea L. cv `Okrun'). Plant Cell Report,
Lastly, the effect of plant growth regulators not only 17: 373-378. 
depends on the concentration applied but also on its 6. Cheng, M., D.C.H. His and G.C. Phillips, 1992. In vitro
interaction with the endogenous growth regulators [23]. regeneration of valencia-type peanut (Arachis

Flowering  is  a unique  and integrated  process  and hypogaea L.) from cultured petiolules, epicotyl
controlled by internal and external factors. To us it sections  and  other  seedling  explants.  Peanut  Sci.,
appears that in groundnut different factors, which could 19: 82-87.
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