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Abstract: 

 

The cultivated groundnut (Arachis hypogaea L.) also known as peanut, 

is one of the most important food crops of the world. Groundnut seeds 

provide high quality edible oil (36-54%) and easily digestible protein (12-

36%).Its seeds are used for extraction of oil or directly consumed as raw, 

boiled, roasted and fried or used in a variety of culinary preparations like 

peanut candies, peanut butter, chocolates, chicki etc The DGR gets wild 

germplasm as plant introduction from various international organizations 

through NBPGR. Most often the materials received are of lost viability or 

fails to germinate, as the germplasm exchange is sourced from seed 

gene banks. Further, the germinated plants also do not establish well 

under the field conditions due to the poor adaptability of the wild species 

to the new environments far related to their native environment. 

Present work was carried out with following objectives, In vitro plant 

regeneration of the newly introduced accessions of the wild species of 

groundnut 
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1. Introduction: 
 

Cultivated groundnut (Arachis hypogaea L.) also known as peanut, is one of the most important 
food crops of the world. Groundnut seeds provide high quality edible oil (36-54%) and easily 
digestible protein (12-36%).Its seeds are used for extraction of oil or directly consumed as raw, 
boiled, roasted and fried or used in a variety of culinary preparations like peanut candies, peanut 
butter, chocolates, chicki etc. The crop is cultivated in more than 100 countries in about 26.4 
million hectare with a total production of about 36.4 million tones and productivity of 1378 
kilograms per hectare. The major groundnut producing countries are China, India, Nigeria, USA, 
Indonesia and Sudan. Groundnut was introduced into India in the 19th century (Seshadri, 1962) 
and become the major oil seed crop in the 20th century. In India, it is cultivated in an area of about 
6.7 million hectares and producing about 6.5 million tones of pods with productivity of about 
967kg/ha. India is the world’s second largest producer of groundnut after China. The principal 
groundnut growing states in India are Gujarat, Andhra Pradesh, Karnataka, Tamilnadu and 
Maharashtra which accounts for more than 80 per cent of the all India production as well as area. 
Groundnut is an annual herbaceous plant growing 30 to 50 cm tall. The leaves are opposite, 

pinnate with four leaflets each leaflet 1 to 7 long and 1 to 3 cm broad. The flowers are a typical pea 

flower in shape, 2 to 4 cm across, yellow with reddish veining. Hypogaea means "under the earth", 

after pollination, the flower stalk elongates causing it to bend until the ovary touches the ground. 

Continued stalk growth then pushes the ovary underground where the mature fruit develops into a 

legume pod, the peanut – a classical example of geocarpy. Pods are 3 to 7 cm long, containing 1 

to 4 seeds. Arachis belongs to the family fabaceae, tribe Aeschynomeneae and sub tribe 

Stylosanthinae. It is an allotetraploid (2n=40) with a basic chromosome number x=10. Some wild 

Arachis are diploid. The gene pool of cultivated groundnut is divided into two subspecies fastigiata 

and hypogaea. The subspecies fastigiata is subdivided into four botanical varieties, fastigiata, 

peruviana, aequatoriana and vulgaris whereas subspecies hypogaea includes varieties hypogaea 

and hirsute (Krapovickas and Gregory, 1994). The genus Arachis comprises 80 species placed in 

nine sections (Trierectoides, Erectoides, Extranervosae, Triseminatae, Heteranthae, Caulorrhizae, 

Procumbentes, Rhizomatosae and Arachis), according to morphology, chromosomal 

characteristics, and relations of cross-compatibility. 

The centre of origin of the genus Arachis is the Matto Grosso region of Brazil (Gregory et al., 

1980). Wild species of Arachis are mostly found in South America, in a large region bound by the 

Amazon River to the north, the Rio de la Plata to the south, the Andes Mountains to the west, and 

the Atlantic Ocean to the east (Valls et al., 1985). Brazil is considered the source of the major 

genetic diversity of the genus due to the natural occurrence of species from all sections, 

corresponding to 64 of the 80 described species. In addition, sections Caulorrhizae, Triseminatae, 

Heteranthae and Extranervosae only occur in Brazil (Stalker and Simpson, 1995). Wild species of 

Arachis constitute potential sources of novel genes for groundnut improvement programmes and 

some of them are also considered as new agricultural usage. The majority of these species occur 

in regions under intensive human activity and their areas of distribution are being drastically 

reduced, thus requiring effective conservation measures 

Conservation of Arachis germplasm is usually carried out in seed banks or as live plants. However, 

seed renewal can be impaired by loss of germinative potential, and plant multiplication under field 

conditions can be limited by specific soil and environmental requirements or by low seed yield. The 

gene bank at ICRISAT is holding the largest collection (15419 accessions from 93 countries). The 

other major centres are: NSSL, Fort Collins, USA; USDA, Griffin; NCSU USA; USA Campinas & 

CENARGIN, Brazil; NRCG Junagadh, India(115 accessions); BORIF, Indonesia. Major Canters 
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Holding Germplasm of Wild Arachis Species are USDA, Griffin, USA with 498 accessions; Texas, 

A&M, USA with 798 accessions; NCSU, USA with 275 accessions; Campinas & CENARGEN, 

Brazil with 450 accessions; ICRISAT, India with 453 accessions. 

In groundnut, wild species of Arachis are potential sources of resistance to various pests and 

diseases and are being utilized in crop improvement programmes. Maintenance of germplasm of 

wild relative in groundnut is difficult because they produce either a few or no seeds (Stalker and 

Simpson, 1995). Sometimes poor seed viability under storage condition is a major problem in 

maintenance of an accession. Further, many species are perennials and as such the field gene 

banks are continuously exposed to the vagaries of environment including diseases. 

Micropropagation in these species will have the advantages of fast multiplication without genetic 

contamination, freedom from seed-borne diseases and ease in transportability and exchange. In 

vitro conservation of these propagules can be an alternative method of preservation of these 

germplasm. 

 

 

 
2. Materials and Method  

 

 

Present study was carried out in the Biotechnology laboratory at Directorate of groundnut 

Research (DGR), Junagadh. 

 

2.1  Plant Materials 

 

All seed materials required for this study were obtained from Genetic resource section of 

Directorate of groundnut Research (DGR), Junagadh. Seeds of sixty four accessions of wild 

species of groundnut was used in the present study (Table1). 

 

2.2  Laboratory Wares 

 

All the glasswares used in the study were made up of Borosil and plastic wares used were 

sterilized and disposable of Hi-media. The glasswares were first immersed in chromic acid 

solution and then cleaned with detergents followed by tap water and rinsed with distilled water. 

After washing the glassware were dried in a hot air oven. All glass wares were further steam 

sterilized by autoclaving at 121 C and 15 lbs pressure for 1 hour prior to use. 

 

2.3  Equipments 

 

During the present work different types of instruments were used. Top pan balance of Sartorious 

make was used for weighing chemicals and digital pH meter of Orion (model 720 A) was used for 

measuring pH of media and other solutions. Auto pipette was used to add the growth regulators. 

For sterilization of glasswares and culture media, a digital temperature and pressure controlled 

steam sterilizer (Advance Instruments) was used. Plant hormones and thermolabile chemicals 

were sterilized by plastic filters (Sartoriums) with nitrocellulose filter disc of pore size 0.22 

microns. Sterilization of seeds and culture of explants was done in laminar air flow (Klenzaids) 
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under aseptic condition. The cultured explants in tissue culture room were maintained at 26±1C 

temperature and 16-hour photoperiod. 

 

2.4 Culture Media 

 

Plant tissue culture medium used in this study was of MS (Murashige and Skoog, 1962). The 

major elements were weighed fresh at the time of media preparation and minor elements, 

Potassium iodide (KI), vitamins and chelated iron of MS medium were used from the stock 

solutions. The pH of media was maintained 5.7 and media was semi solidified by agar. 

 

Major Elements 

 

The following major elements of MS medium was weighted and dissolved in distilled water to 

make 1 litre solution. (Table-2) 

 

Minor Elements 

 

Following chemicals were weighed and dissolved in tissue culture grade water in order to prepare 

a stock solution of 100X concentration. (Table 3). 

 

Potassium Iodide (Ki) 

 

A 100X Potassium iodide stock solution was prepared by dissolving 83 mg of KI in 1000 mL 

distilled water and stored in an amber coloured bottle. 

 

Vitamins 

 

A  100X  stock  solution  of  the  vitamins  was  prepared  by  dissolving following vitamins in 1000 

mL Of double distilled water. (Table: 04) 

Chelated Iron 

A stock solution of 100X chelated Iron was prepared by dissolving 3.726 gm of disodium EDTA in 

450 mL and 2.780 mg of FeSO47H2O in 450 mL distilled water individually and mixed slowly. After 

obtaining a light yellow solution total volume was made to 1 litre. 

Benzyl Amino Purine (BAP) 

Hundred (100) mg of BAP was dissolved in a few drops of 1N NaOH. After dissolving completely, 

the volume was made up to 100 mL with tissue culture grade water to make a stock of 1.0 mg/mL 

concentration. 

Naphthalene Acetic Acid (Naa) 

Hundred (100) mg of NAA was dissolved in a few drops of 1N NaOH. After dissolving completely, 

the volume was made up to 100 mL with tissue culture grade water to give a stock of 1.0 mg/mL 

concentration. 

Gibberellic Acid (Ga3) 

Hundred (100) mg of GA3 was dissolved in a few drops of 1N NaOH. After dissolving completely, 

the volume was made up to 100 mL with tissue culture grade water to give a stock of 1.0 mg/mL 

concentration. 
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2.5  Preparation of Culture Media 

For the preparation of MS medium, major elements were weighed fresh as per the requirement, 

whereas minor elements chelated iron, KI, and vitamins were taken 10 mL/litre from stock of 

100X. After mixing all the elements of MS medium the required amount of growth hormones were 

added and total volume was made to 1 litre. The pH of medium was adjusted to 7.2and 5.75 

mg/litre of agar was added. The solution was heated in microwave oven to dissolve agar in MS 

liquid. After heating, the medium was poured in 100 test tubes, each with 10 mL of the medium. 

The test tubes were then plugged with cotton plugs and autoclaved at 121 0 C and 15 lb pressure 

for 20 minutes. After autoclaving, the test tubes were taken out and the medium was allowed to 

solidify. For the induction of the multiple shoots, the MS basal medium was supplemented with 25 

mg/litre BAP (MS1) and for the development shoot bud 3 mg/litre BAP and 1 mg/litre GA3 (MS 2) 

were added to the basal medium. For rooting of shoots 1mg/litre NAA was added to the basal 

medium. 

2.6 Pre-Preparation Of Culture  

 
 Culturing of explant was done under aseptic condition  

 First on UV light of Laminar air flow and put it for 30-45 minuts for UV sterilisation.  

 Turned on the air flow and clean laminar air flow surface with methanol and on the 

burner.  

 ut all other requirement in laminar air flow and sterilised the petriplates by flaming 

with methanol.  

 All the requirements used for culturing was sterile.  

 

2.7 Surface Sterilization of Seeds  

The seeds of each accession were first sterilized with 70% ethanol for 1 minute then with 0.1% 

solution of mercuric chloride for 2-3 minutes in sterile beaker. After 3 minutes, HgCl2 solution was 

discarded and the seeds were rinsed with autoclaved distilled water for 4-5 times. 

2.8 Preparation of Explants 

After surface sterilization, test of the seeds was removed aseptically with the help of a sterilized 

surgical blade and forceps in laminar airflow cabinet. The seed was dissected into two cotyledons 

and then cotyledons were de-embryonated by removing the embryo axes. The de-embryonated 

cotyledons and embryo axes were directly used as explants for culturing. 

2.9 Culture 

The de-embryonated cotyledons and embryo axes of each accession of wild species of groundnut 

were cultured in MS medium supplemented with 25 mg/litre BAP to induce multiple shoots. After 

15-20 days of culture, the cotyledons which induced multiple buds were transferred to MS medium 

supplemented with 15 mg/ litre BAP for the development of buds in shoots. After 15 days the 

explants with multiple shoots were transferred to MS medium containing 3 mg/litre BAP and 1 

mg/litre GA3 for the elongation of shoots. After elongation of multiple shoots they were cut 

individually and transferred to MS medium containing 1mg/litre NAA for rooting. 

2.10 Observations Recorded 

The following observations were recorded on the explants during the culture 

Number of Explants Enlarged 

Number of explants enlarged out of the total number of explants cultured were counted after one 

week in culture and expressed as percentage. 
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Number of Explants Turned Green 

Number of explants turned green out of the total number of explants cultured were counted after 

one week in culture and expressed as percentage. 

Number of Explants Turned Brown 

Number of explants turned brown out of the total number of explants cultured were counted after 

one week in culture and expressed as percentage. 

Number of Explants Regenerated 

Number of explants (de-embryonated cotyledon and embryo axis) produced multiple shoot bud out 

of the total number of explants cultured were counted after 20 days of culture and expressed as 

percentage 

Number of Shoots Per-Explants 

Numbers of shoots per regenerated explants (de-embryonated cotyledon and embryo axis) were 

counted and expressed as mean number of the shoots per explants. 

Number of Explants Rooted 

Numbers of explants produce root out of total explants were counted after 20 days. 

Callusing Of Explants 

Number of explants produce callus out of total explants cultured was counted after 20 days. 

Statistical treatment 

No major statistical analysis was performed as the data generated was simple enough and the 

conclusions were derived directly on the numerical values of the results obtained. The frequencies 

were calculated and plotted using the statistical package PAS 

 

3. Results and Discussion:  

 

The seed materials of the wild species of Arachis were very differ in color and were smaller in size 

as compare with the cultivated groundnut ( A . h y p o g e a e ) . The shells were very thin and 

smooth as compared with the reticulate pods of cultivated groundnut. The pods contained only one 

kernel as against 1-4 kernels per pod in A. hypogaea. The extent of variability is shown in the 

figure1. 

IN VITRO RESPONSES 

A. Embryo axes 

All the cultured explants were observed after 10 days. The data were categorized in to 

enlargement of explant, greening of explant, regeneration of explant and number of multiple shoots 

per explants as described in materials and method. All the explants responded differently. The 

response was assessed by the enlargement of the explant in culture followed by the greening of 

the explant. The adverse changes in culture to the explant as indicated by changing the color of 

the explant to brown also was scored to assess the poor or deviant response in vitro 

Enlargement of Explants 

Enlargement of embryo axes in culture was considered as the initial response of explant to in vitro 

manipulation. All the genotype responded to the culture by apparent enlargement of explants.(fig 

2) An increase in size of explant in response to in vitro culture was observed in most of the 

accessions. This is may be due to uptake of water, nutrients and hormones supplemented in 

media. The embryo axes of all the explants were enlarged 2-3 times of its original size. The 
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enlargement started to 2-3 days after inoculation and progressed up to 8-10 days. The percentage 

of enlarge explants varied from 0 to 100 per cent. The response was more than 90 per cent in 35 

accessions out of 64 accessions which studied. of this 12 accessions were of A. duranensis. This 

species belong to the section Arachis which include the cultivated and crossable species of 

groundnut. Among these 6 accessions of A. duranensis were originated from Argentina and other 

3 had Bolivian origin, Four of the six accessions of A. stenosperma also responded well in culture. 

This species also belong to the section Arachis. These A. stenosperma was of Brazilian origin. 

Two out of five accessions of A. batizocoi also responded well in vitro which were of Bolivian 

origin.  

There were other 11 accessions which had 60-80 per cent response. Among which five 

accessions had Bolivian origin, four accessions had Argentinean origin and 1 accession had 

Brazilian origin.  

There were another 11 accessions had 40-50 per cent response. Among those 4 accessions 

originated from Bolivia, 3 accessions from Argentina and 4 accessions from Brazil. The lowest 

response in terms of enlargement was in 7 accessions which had 0-10 per cent. This included four 

accessions of A. duranensis also. These results indicated that response in term of enlargement 

varied between accessions. (Fig:3) 

GREENING OF EXPLANTSFurther progression of the development in vitro was assessed by the 

explants turning green due to the development of chloroplast and hence, accumulation of 

chlorophyll in the tissue. This was apparent in the explants by the development in the green color. 

The explant which remained white after 15 days of culture were considered as non-responding and 

discarded in further sub culture.(fig:4) 

Fourteen accessions out of the 64 had 90-100 per cent response in terms of turned to green which 

indicates that there was development of chloroplast in explants. Among which 9 accessions were 

A. duranensis, other 2 accessions were A. hoehnei and an accession was of A. stenosperma. 

Among these six accessions of A. duranensis had Argentinan origin, and three had Bolivian origin. 

Seventeen accessions had 40-50 per cent response in which 6 accessions were from A. 

duranensis, 3 out which 5 accessions were A. stenosperma and 3 accessions were A. batizocoi. A. 

stenosperma and A. batizocoi had Brazilian and Bolivian origin respectively. Twenty seven 

accessions had lowest response which was 0-10 per cent. Further it was observed that the 

explants which were responding fast (enlarging in the culture) were also found to be having better 

response in terms of the development of chloroplast in vitro. Above result indicate that here also A. 

duranensis, A. hoehnei, A. stenosperma and A. batizocoi gave better in vitro response in terms of 

greening of the explant then rest of the accessions.(fig:5) 

Browning Of the Explants 

Activation of the polyphenol oxidase has been a routine phenomenon in in vitro culture. More 

phenol oxidase activity is not favorable for the growth and regeneration of the explant. The 
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polyphenol oxidase activity becomes apparent by development of the brown color in the explant. In 

the present study also the explant turned brown were scored in order to have and assessment of 

the extent of the unhealthy growth of explants. 

The extent of browning ranged from 0-100 per cent. Maximum browning was observed in the 

accession NRCG14848 (Arachis duranensis) and 14860 (Arachis pusilla). These accessions had 

100 per cent response in terms of browning. There were 5 accessions which had 50 per cent 

response. The extent of browning has a direct correlation with the poor response initially in terms 

of enlargement and development of chlorophyll in the explant (table 5) 

CALLUSING OF EXPLANT 

Some of the accessions produced calluses on the explant instead of induction of multiple shoots. 

There were fourteen accessions which had more than 50 per cent response in terms of callusing 

(fig 6). Of these 3 out of 5 accessions were of A.batezocoi, 2 out of 2 accessions of A. valida, 5 

accessions of A. duranensis and an accession of A. sylvestris gave only callusing. Among these A. 

batezocoi had Bolivia origin, A. valida, had Brazilin origin, and 2 accessions of A. duranensis had 

Bolivian origin and other 3 had Argentinean origin. Thus, the results showed that accessions which 

originated from Bolivia were more responsive towards the callus formation. These calli did not 

regenerate. Probably it requires a different protocol for culture which leads to the regeneration. 

The growth regulator requirements for the calli as compared to the mature plant explants like 

cotyledons or embryo axes are different and hence, the regeneration was absent in the present 

cultures. 

REGENERATION OF MULTIPLE SHOOTS 

The regeneration protocol regeneration protocol already reported (Radhakrishnan et al., 2000) and 

being used in the lab was directly applied to the wild species of groundnut for the induction of 

multiple shoot and studied the regeneration in the groundnut wild species. The embryo axes were 

separated from mature seed and cultured on MS medium containing 25 mg/L BAP. After 15-20 

days of culture, regenerated explant were transferred to MS medium containing 3 mg/L BAP and 

1mg/L GA3 for the elongation of shoots. 

Twenty six accessions were responding to the regeneration of multiple shoots (fig 7, 9). There 

were 13 accessions which had 90-100 per cent regeneration. Of these 8 accessions were of A. 

duranensis. Twelve accessions had 40-50 per cent response. Of this 3 accessions were of A. 

duranensis and 4 out of 5 were of A. stenosperma. There were some other accessions which had 

100% in vitro responses terms of enlargement, greening and regeneration Those were A. dardani, 

A. hoehnei, A. monticola, while A. kretschmeri, A. matiensis, A. kuhlmannii, , A. pusilla. A. cruziana 

which gave 50- 80 per cent response. Among all the regenerated accessions, 9 accessions were 

originated from Brazil, 6 accessions were from Argentina and 4 accessions from Bolivia. Five out 

of 7 accessions were of A. duranensis which had Argentinean origin and 2 were from Bolivia. 

Among the Brazil originated accessions, 4 accessions were of A. stenosperma and others were of 
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A. pusila, A. dardani, A. hoehnei, A. kretschmeri, and A. kuhlmannii. Other accessions like A. 

monticola and A.cruzina had Bolivian and Argentinan origin respectively. According to the number 

of shoots, there were highest number of shoots were present in A. kuhlmannii that was 35, which 

was Brazil originated and then next A. duranensis which had 23 shoots which were Argentina 

originated. So the results indicated that among all the accessions, Brazilian originated accessions 

gave better in vitro response, next Argentinean and then Bolivian originated. 

The finally numbers of shoots regenerated from the different accessions are given in table 6. 

These shoots were rooted for further hardening in the glass house. The rate of multiplication varied 

from 1-35. However, the rate obtained was much low as compared to the cultivated species of 

Arachis. These results are indicative of the recalcitrance of the wild species to the in vitro 

manipulations. It requires, further refinement, genotype-wise to achieve better multiplication rates. 

As far as rescue and establishment of the introduced accessions of germplasm are concerned, the 

frequency obtained is well within the acceptable range when considering the difficulties in the 

germination and establishment of the wild species under field conditions 

ROOTING OF THE SHOOTS 

The in vitro shoots obtained were rooted to produce complete plants. There are several auxins like 

NAA, IAA, IBA, 2-4,D etc. induces the root formation. In this study NAA was used in rooting media. 

Concentration of NAA was 1 mg/L. When the regenerated explants were transferred to rooting 

media, root formation took place after 8-10 days. There were 19 accessions transferred to rooting 

media containing 1 mg NAA/L. There were 14 accessions which responded in the rooting media. 

Among them 3 accessions which had more than 90 per cent response, were A. kretschmeri, A. 

matiensis and A. stenosperma. Others had 0-50 per cent response. Five out of the 7 accessions of 

A. duranensis responded in the rooting media. There were 4 out of the 5 accessions of A. 

stenosperma responding in the rooting media, and among them one accessions gave the 100 per 

cent response. All accessions of A. stenosperma gave good response in terms of enlargement, 

greening, regeneration and rooting were originated from Brazil. A. kretschmeri and A. matiensis 

gave 100 per cent response which were originated from Bolivia and Argentina respectively. Five 

out of six accessions had 5-50 per cent response in rooting media which had Argentinean origin. 

Seven out of nine accessions had 20-100 per cent response in the rooting media which had 

Brazilian origin. There were total 14 out of 19 accessions responded in the rooting media. Among 

which seven out of the nine had Brazilian origin, five out of six had Argentinean origin and two out 

of four had Bolivian origin. Hence, the results showed that the accessions which had Brazil and 

Argentina origin were gave the higher response in the rooting media (table 7 & 8, fig 10). 

B.Cotyledon 

The de-embryonated cotyledons as an explant were cultured on MS medium containing 25 mg/L 

BAP. All the cultured explants were observed after 10 days. The observation were categorized in 

to enlargement of explant, greening of explant, regeneration of explant and number of multiple 
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shoots per explants as described in materials and method (fig 11). As compared to the embryo 

axes explants, the frequency of regeneration in de-embryonated cotyledons was very poor and the 

data is presente (table 9) 

  

4. Conclusion  

 

Groundnut (Arachis hypogaea L.) is a major oil seed crop of the world. It is one of the 

commercially popular oilseed crops due to its superior quality of oil and protein of meal. It is grown 

extensively throughout the country during rainy and summer seasons, covering larger area under 

cultivation. The centre of origin of the genus Arachis is the Matto Grosso region of Brazil. In 

groundnut, wild species of Arachis are potential sources of resistance to various pests and 

diseases. The multiplication and maintenance of wild Arachis germplasm is very labour-intensive 

and involves specific protocols because many accessions are grown mostly under 

greenhouse/glasshouse conditions.  

The application of in vitro plant regeneration protocols developed for cultivated groundnut to wild 

species would certainly help in the mass scale propagation and also facilitate germplasm 

conservation In vitro . The regeneration protocol regeneration protocol already reported 

(Radhakrishnan et al.,2000) and being used in the lab was directly applied to the wild species of 

groundnut for the induction of multiple shoot and studied the regeneration in the groundnut wild 

species. In this study seeds of 64 accessions of groundnut wild species are used. After the 

sterilization treatment of seed, they were separated into the de-embryonated cotyledon and 

embryo axes under aseptic condition. These explants were cultured onto MS medium containing 

25 mg/L BAP for regeneration. Twenty six accessions were responding to the regeneration of 

multiple shoots. There were 13 accessions which had 90-100 per cent regeneration. Twelve 

accessions had 40-50 per cent. These regenerated explants were transferred to MS medium 

containing 3 mg/L BAP and 1mg/L GA3 for the elongation of shoots 

These shoots were rooted for further hardening in the glass house. The rate of multiplication 

varied from 1-35. However, the rate obtained is much lower as compared to the cultivated species 

of Arachis. These results are indicative of the recalcitrance of the wild species to the in vitro 

manipulations. It requires, further refinement, genotype-wise to achieve better multiplication. 

It was concluded that in vitro regeneration was a feasible approach to overcome the poor 

germinability as well as the lower rate of adaptation of the introduces species of Arachis 

germplasm. 
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6. Graph and Table: 

 
Table 1: List of sixty four accessions of wild species of groundnut 

 
Sr No. NRCG No. GENOTYPE ICG No ORG 

1 14820 Arachis benensis 13215 BOL 

2 14821 Arachis chiquitana 11560 BOL 

3 14822 Arachis dardani 13227 BRA 

4 14825 Arachis duranensis 13205 ARG 

5 14826 Arachis duranensis 13204 ARG 

6 14828 Arachis duranensis 13197 BOL 

7 14830 Arachis duranensis 13195 BOL 

8 14832 Arachis duranensis 13189 ARG 

9 14834 Arachis duranensis 13182 BOL 

10 14835 Arachis duranensis 13194 ARG 

11 14836 Arachis duranensis 13174 ARG 

12 14837 Arachis duranensis 13161 BOL 

13 14838 Arachis duranensis 12162 ARG 

14 14840 Arachis duranensis 11555 ARG 

15 14841 Arachis duranensis 11553 ARG 

16 14842 Arachis duranensis 11552 ARG 

17 14843 Arachis duranensis 13183 ARG 

18 14845 Arachis duranensis 13207 ARG 

19 14846 Arachis duranensis 13192 ARG 

20 14848 Arachis duranensis 13217 ARG 

21 14850 Arachis duranensis 13242 ARG 

 22 14851 Arachis hoehnei 13228 BRA 

23 14852 Arachis hoehnei 13232 PRY 

24 14853 Arachis kretschmeri 13224 BRA 

25 14854 Arachis kuhlmannii 13225 BRA 

26 14855 Arachis matiensis 13163 BOL 

27 14857 Arachis monticola 13178 ARG 

28 14861 Arachis pusilla 13220 BRA 
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29 14863 Arachis stenosperma 13244 BRA 

30 14865 Arachis stenosperma 13223 BRA 

31 14866 Arachis stenosperma 13173 BRA 

32 14867 Arachis stenosperma 13172 BRA 

33 14869 Arachis sylvestris 13188 BRA 

34 14871 Arachis valida 13230 BRA 

35 14872 Arachis valida 8193 BRA 

36 14875 Arachis cardenasii 11562 BOL 

37 14876 Arachis cardenasii 12165 BOL 

38 14877 Arachis cardenasii 11563 BOL 

39 11782 Arachis duranensis 8123 ARG 

40 11792 Arachis duranensis 8139 ARG 

41 11794 Arachis villosa 8144 ARG 

42 11796 Arachis oteroi 8192 BRA 

43 11798 Arachis duranensis 8196 ARG 

44 11801 Arachis duranensis 8199 ARG 

45 11804 Arachis duranensis 8202 BOL 

46 11806 Arachis duranensis 8205 BOL 

47 11809 Arachis batizocoi 8209 BOL 

48 11810 Arachis batizocoi 8210 BOL 

49 11811 Arachis stenophylla 8215 PRY 

50 12018 Arachis batizocoi 8124 BOL 

51 12021 Arachis duranensis 8208 BOL 

52 12022 Arachis stenosperma 8906 BRA 

53 12025 Arachis duranensis 8956 ARG 

54 12026 Arachis batizocoi 8958 BOL 

55 12030 Arachis batizocoi 8211 BOL 

56 12038 Arachis duranensis 8957 BOL 

57 12044 Arachis benensis 11551 BOL 

58 12984  Arachis cruziana 0                                   BOL 

59 14827 Arachis duranensis 13199 ARG 

60 14858 Arachis pusilla 13213 BRA 
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61 14860 Arachis pusilla 13221 BRA 

62 14864 Arachis stenosperma 13233 BRA 

63 14868 Arachis sylvestris 13211 BRA 

64 14873 Arachis vallsii 13245 BRA 

ORG=Origin, ARG=Argentina, BRA=Brazil, BOL=Bolivia, PRY=Paraguay 
 

 
Table 2 Major elements used for the MS media 

 
Chemicals gm/litre 

NH4NO3 1.650 

KNO3 1.900 

MgSO4 0.370 

KH2PO4 0.170 

CaCl2 0.440 

Sucrose 30.00 

Agar 5.60 

 
 

Table 3 Chemical used for the 100X minor stock solution of MS media 
 

Chemicals mg/litre 

MnSO4 4H2O 1690 

H3BO3 620 

ZnSO4 7H2O 860 

Na3MoO42H2O 25 

CuSO4 5H2O             

2.5 

CoCl2 6H2O            2.5 

Table 4 Vitamins used for 100X stock solution 
 

Vitamins mg/litre 

Meso 
Inositol 10000 

Pyridoxine 100 

Thiamine 

HCL 1000 

Nicotinic 

acid 100 
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Table 5. The frequency of browning of explants of different accessions in vitro 
 

Percentage of 
explants brown 

Accessions 
responded 

0-10 53 

11-20 2 

21-30 0 

31-40 2 

41-50 4 

51-60 0 

61-70 1 

71-80 0 

81-90 0 

91-100 2 

 
 

Table 6 The number of shoots finally regenerated and grown for hardening 
 

Sr No NRCG No. GENOTYPE ICG No. ORG 

No. of 

shoots 

1. 12984 Arachis cruziana  BOL 11 

2. 14822 Arachis dardani 13227 BRA 2 

3. 14842 

Arachis 

duranensis 11552 ARG 12 

4. 11804 

Arachis 

duranensis 8202 BOL 9 

5. 11782 

Arachis 

duranensis 8123 ARG 5 

6. 14840 

Arachis 

duranensis 11555 ARG 6 

7. 14841 

Arachis 

duranensis 11553 ARG 23 

8. 14826 

Arachis 

duranensis 13204 ARG 2 

9. 14837 

Arachis 

duranensis 13161 BOL 8 

10. 14851 Arachis hoehnei 13228 BRA 1 
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Table 7. The frequency of rooting of explants of different accessions in vitro 
 

Percentage for rooted 
explants Accessions responded 

0-10 6 

11-20 4 

21-30 1 

31-40 1 

41-50 3 

51-60 0 

61-70 0 

71-80 1 

81-90 0 

91-100 3  
Table 8 In vitro response of rooting formation in the regenerated shoot 

11. 14853 

Arachis 

kretschmeri 13224 BRA 1 

12. 14854 Arachis kuhlmannii 13225 BRA 35 

13. 14855 Arachis matiensis 13163 BOL 1 

14. 14857 Arachis monticola 13178 ARG 8 

15. 14861 Arachis pusilla 13220 BRA 2 

 16. 14864 

Arachis 

stenosperma 13233 BRA 4 

17. 14863 

Arachis 

stenosperma 13244 BRA 1 

18. 14867 

Arachis 

stenosperma 13172 BRA 2 

19. 12022 

Arachis 

stenosperma 8906 BRA 5 

Sr  
No. 

NRC
G No. GENOTYPE 

ICG 
No. ORIGINE 

No of 
shoot

s 

Roote
d 
shoots % 

1 12984 Arachis cruziana 0 BOL 11 0 0 

2 14822 Arachis dardani 13227 BRA 2 1 50 

3 14842 Arachis duranensis 11552 ARG 12 0 0 

4 11804 Arachis duranensis 8202 BOL 9 2 22 

5 11782 Arachis duranensis 8123 ARG 5 1 20 

6 14840 Arachis duranensis 11555 ARG 6 1 17 

7 14841 Arachis duranensis 11553 ARG 23 1 4 

8 14826 Arachis duranensis 13204 ARG 2 1 50 
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Table 9. In vitro response of Cotyledons of the 64 accessions 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig 1.Representative variability in the seed materials of the Arachis accessions used in 

the study 
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9 14837 Arachis duranensis 13161 BOL 8 0 0 

10 14851 Arachis hoehnei 13228 BRA 1 0 0 

11 14853 Arachis kretschmeri 13224 BRA 1 1 100 

12 14854 Arachis kuhlmannii 13225 BRA 35 1 3 

13 14855 Arachis matiensis 13163 BOL 1 1 100 

14 14857 Arachis monticola 13178 ARG 8 4 50 

15 14861 Arachis pusilla 13220 BRA 2 1 50 

16 14864 
Arachis 
stenosperma 13233 BRA 4 3 75 

17 14863 
Arachis 
stenosperma 13244 BRA 1 1 100 

18 14867 
Arachis 
stenosperma 13172 BRA 2 0 0 

19 12022 
Arachis 
stenosperma 8906 BRA 5 1 20 

Ac. 
No. 

No of 
explants  

Enlarg
ed % Green % Brown % Callused % 

14840 4 4 100 2 50 1 25 0 0 

14841 4 4 100 3 75 0 0 0 0 

14842 2 2 100 2 100 0 0 0 0 

14854 8 8 100 3 38 3 38 0 0 

14857 2 2 100 1 50 1 50 0 0 

14867 4 3 75 2 50 2 50 0 0 

14871 10 10 100 3 30 6 60 0 0 

14872 4 4 100 3 75 1 25 0 0 

11782 4 4 100 4 100 0 0 0 0 

14864 4 2 50 1 25 0 0 0 0 

11804 4 4 100 4 100 2 50 0 0 

14855 4 4 100 4 100 1 25 0 0 

14853 4 4 100 4 100 1 25 0 0 
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Fig 2. The responding explants enlarged in the culture medium 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 

Fig 3. The frequency in response of the accessions (explants) in vitro in terms of 
enlargement 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Fig 4.Explants turned green in Vitro 
 

 

 
 
 
 
 
 
 

Fig 5. Frequency of accession(explants) turned green in vitro 
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Fig 7. Regenerating embryo axes explants 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 8. Fully regenerated shoots cultured in rooting media 
 
 
 
 
 
 
 
 
 
 
 

Fig 9. Frequency of regenerating accession
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Fig 10. Well rooted shoots ready for acclimatization 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig  11.  Multiple shoots  being  regenerated  for  de  embryonated  cotyledon  explants 
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