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Abstract - Buchanania lanzan (Family Anacardiaceae) known as char or chironji, is a commercially useful tree species of 
India. Its seeds are used as dry fruits and sold at the rate Rs. 600-2000/-Per Kilogram. The seeds are the major source of 
natural regeneration. The major problem in the reforestation of B. lanzan is the low percentage germination of seeds due to 
fungal contamination associated with storage of seeds. The seeds exposed to sunlight fail to germinate and soon lose their 
viability. Another basic problem is the presence of hard seed coat which leads to low germinating capability. In forest 
biotechnology, micro propagation is a promising choice for mass propagation of superior forest tree genotypes. The present 
research work was undertaken with a view to solve the above problem. The ripe fruits were collected from three different 
healthy trees of chironji located in TFRI campus. The hard seed coat was removed manually and seeds were collected after 
depulping of fruits. They were surface sterilized by using 0.1% HgCl2 solution for 4-5 minutes followed by rinsing with 
sterile distilled water. The different trees show significant variation for in vitro seed germination in the range of 33.33-80%. 
Axillary shoot proliferation through nodal segments was tried on MS medium supplemented with different concentrations (0, 
0.05, 0.1 and 0.5µM) of Benzyl Adenine (BA) and Kinetin (Kn). The maximum sprouting (88.89%) was obtained in nodal 
segments on MS medium with 0.05 µM kinetin and 0.5 µM BA followed by 0.5 µM kinetin and 0.1 µM BA. Around 3-4 
number of shoots were formed per nodal segment after 20 days of inoculation. These results will be very useful in 
regeneration of this commercially important tree species. 
 
Keywords - Benzyl adenine, Buchanania lanzan, Kinetin, In vitro, Significant Effect. 
Abbreviations -  
BA- 6-Benzyladenine 
G- Genotype 
HgCl2- Mercuric Chloride 
Kn- Kinetin (N6-Furfuryladenine) 
MS- Murashige and Skoog (1962) 
NS- Non-significant 
 
I. INTRODUCTION 
 
Buchanania lanzan (Chironji) tree is a medium sized 
deciduous tree, growing to about 50 ft. tall. The plant 
grows on yellow sandy-loam soil and is commonly 
found in the dry forests of Jharkhand, Madhya 
Pradesh, Chhattisgarh and Uttar Pradesh (Pandey, 
1985). Flowering in Buchanania lanzan starts from 
January to March and fruits ripen from April to May 
and remain on the tree for quite a long time. It bears 
fruits each containing a single seed, which is popular 
as an edible nut, known as chironji. The fruits of 
chironji mature in 4 to 5 months and are harvested 
manually in the month of April and May. The green 
colored skins of harvested chironji fruits turn black 
on storage which has to be removed before shelling. 
The chironji nut has very good demand in foreign 
markets and thus, has become an important crop. 
Therefore, to earn foreign exchange the government 
and private agencies have evinced keen interest in 
developing this industry, both by increasing its 
production and processing capacity (Kumar et al., 
2012). 

Buchanania lanzan is a widely used plant with a 
history of traditional medicinal use for the treatment 
of various diseases. All parts of the plant are used for 
the treatment of various disorders. The plant has great 
medicinal value and the seeds are used as expectorant 
tonic (Shende and Rai, 2005). It is used in the form of 
decoction to treat intrinsic haemorrhage, diarrhoea 
with blood and as tonic (Patil and Rothe, 2017). The 
kernel contains about 52% oil (Kumar et al., 2014). 
The kernel oil is used as a substitute for olive and 
almond oils, while the whole kernels are used in 
sweet-meats as an alternative to almond kernels 
(Kumar et al., 2012). The oil from the seeds is used to 
reduce granular swelling of the neck. Ointment is 
made from the kernel which is used to relieve itch 
and prickly heat. The gum from the bark used for 
treating diarrhea and intercostals pains and leaves are 
used for promoting wound healing (Mehta et al., 
2010). 
Buchanania lanzan, being a vulnerable medicinal 
plant, is included in the Red Data Book published by 
International Union for Conservation of Nature and 
Natural Resources (IUCN). This species has high 
socioeconomic value providing livelihood to tribal 
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population of the area and has high potential as 
commercial horticulture species. Unfortunately due to 
over-exploitation and indiscriminate harvesting 
(lopping and cutting), leading to very severe threat to 
its extinction, which call for an urgent conservation 
efforts at all levels (Joshi et al., 2017). The 
production of this economically important forest tree 
species is further threatened by insect pests also 
which is adversely affected the growth and 
productivity (Meshram and Soni, 2017). 
 
Problems of Regeneration of B. lanzan 
The seeds are the major source of regeneration of 
B.lanzan in India. The major problem in the 
reforestation of B. lanzan is the low percentage 
germination of seeds due to fungal contamination 
associated with the storage of seeds. Moreover, the 
fungal attack by Fusarium sp. (wilting disease) is 
common after sowing the seeds in soil.  Humidity and 
high temperature are also conducive to fungal 
contamination (Sharma et al., 1998). The seeds 
exposed to sunlight fail to germinate and soon lose 
their viability. Seeds lose viability soon after 3 
months of harvesting. Vegetative propagation 
methods like chip budding (Tewari and Bajpai, 2000) 
and softwood grafting (Singh and Singh, 2014) are 
also standardized and reported in Chironji. But these 
are less effective due to less availability of rootstocks 
and dependency on seasonal conditions. Moreover, 
propagation through root cuttings is a very slow 
process (Singh et al., 2002). Chironji is a source of 
income for tribal people of Chhattisgarh and other 
states. It is backbone of their economy. A 
considerable reduction in the population of Chironji 
in the forest and non-forest areas has been recorded 
(Singh et al. 2002) and it is facing a severe threat of 
extinction. 
Therefore in the present work we describe the role of 
plant growth regulators (BA and Kinetin) on culture 
establishment, in vitro shoot induction and 
multiplication of Buchanania lanzan. 
 
II. MATERIALS AND METHODS 
 
Explant collection, sterilization and inoculation 
The ripe fruits were collected from three different 
healthy trees of chironji located in TFRI campus 
(Figure 1.1). The hard seed coat was removed 
manually and seeds were collected after depulping of 
fruits (Figure 1.2-1.3). The seeds were washed for 5-7 
min with 0.2% cetrimide. Subsequently, these 
explants were continuously washed with distilled 
water so as to remove foam followed by treatment 
with 0.2% aqueous solution of Bavistin, a systemic 
carbendazim fungicide (BASF India Ltd, Mumbai, 
India) and 0.2% streptomycin for 7-8 min (Figure 
1.4-1.5). They were surface sterilized by using 0.1% 
HgCl2 solution for 4-5 minutes followed by rinsing 
with sterile distilled water. The sterilized seeds were 
inoculated on different strength (Full, ½ and ¼) of 

MS medium (Figure 1.6). The experiment consisted 
of 9 treatments and three replicates. There were 10 
explants per treatment. The observations for 
germination percentage were recorded 10 days after 
seed inoculation. 
 
In vitro shoot multiplication 
The nodal segment collected from in vitro germinated 
seedlings was inoculated on MS medium (Murashige 
and Skoog, 1962) semi-solid medium supplemented 
with different doses (0.00, 0.05, 0.1 and 0.5 µM) of 
BA and Kinetin. The experiment consisted of 16 
treatments and three replicates. There were 9 explants 
per treatment. The observations for sprouting 
percentage and number of shoot formation were 
recorded 15 and 20 days after inoculation.  The 
inorganic salts were obtained from HiMedia 
laboratories Pvt. Ltd., India and phytohormones and 
B vitamins from SRL Loboratories Pvt. Ltd., India. 
The medium was solidified with 0.8% (w/v) agar and 
the pH of the medium was adjusted to 5.8 before 
autoclaving for 15 min at 1.06 kg cm-2 (121ºC). 
 
III. STATISTICAL ANALYSIS 
 
The data were analyzed with SX statistical package 
according to a factorial randomized design. The data 
recorded for various parameters during the present 
study were subjected to two factor analysis of 
variance (ANOVA). The interactions of the 
treatments were studied in their factorial combination 
(Gomez and Gomez, 1984). The significance of the 
data was ascertained by F- test and the Critical 
Difference (C.D.) values at p = 0.05 computed for 
comparing means of various treatments. 
 
IV. RESULTS AND DISCUSSION 
 
In the recent past, due to excessive felling of trees 
and overgrazing, considerable reduction in the 
population of B. lanzan in the forest and non-forest 
areas has been recorded (Singh et al., 2002). The 
seeds are the major source of regeneration of B. 
lanzan in India. Plant tissue culture is one of the most 
useful technologies to micropropagate a plant of 
interest. The present research work was undertaken 
with a view to establish in vitro cultures and improve 
shoot initiation and multiplication of B. lanzan. In the 
present study, three different trees (genotypes) were 
selected for seed collection and in vitro germination. 
Significant effect of genotype was observed for seed 
germination and the maximum seed germination 
(75.56%) was obtained on Tree no.1 after 10 days of 
inoculation (Table 1, Figure 1.7- 1.8). 
Genotype control of shoot regeneration has been 
observed for Salix exigua (Stoehr et al., 1989), 
Populus (Coleman and Ernst, 1989), Pinus radiata 
(Bergmann and Stomp, 1994), beech (Cuenca et al., 
2000) and Pinus pinaster (Miguel et al., 2004).  
Significant clonal differences were also noted in the 
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proliferation of axillary shoots in three Fraxinus 
pennsylvanica clones (Kim et al., 1997). A genotype-
dependent variation in shoot regeneration was also 
reported for Pseudotsuga menziesii (Dunstan et al., 
1992). 
 
BA is the most active and the cheapest cytokinin that 
can be autoclaved. Therefore, it is the one most often 
used, particularly in commercial micropropagation 
establishments where cost and ease of handling are 
major considerations (Zaerr and Mapes, 1982; 
Thomas and Blakesley, 1987). For culture 
establishment, different concentrations of BA, kinetin 
and their interactions were tried for direct 
organogenesis in nodal segments of B. lanzan. The 
combined effect of BA and kinetin shows positive 
synergistic response for sprouting percentage 
(88.89%) and multiple shoot formation after 15 days 
of inoculation (Table 2, Figure 1.9). When the level 
of kinetin relative to that of benzyl adenine is high, 
the sprouting was significantly affected and when the 
level of benzyl adenine relative to that of kinetin is 
high, sprouting was also significantly affected. Hence 
these results show that different ratios of BA and 
kinetin had significant effect for maximum shoot 
formation. The significant effect of BA was observed 
and the maximum number of shoots (2.33) were 
obtained on 0.5 µM BA. The combined effect of BA 
and kinetin was significantly affected the number of 
shoot formed after 20 days of inoculation (Table 3). 
Around 3-4 number of shoots was formed per nodal 
segment (Figure 1.10). No previous literature is 
available for shoot multiplication on medium 
containing two different cytokinins in B. lanzan. 
 
CONCLUSION 
 
We conclude that the method described in the present 
study yielded multiple shoots of B. lanzan. The 
treatment of BA (0.5µM) or BA (0.1µM) and Kinetin 
(0.5µM) is suitable for in vitro shoot induction and 
shoot multiplication in B. lanzan. These results will 
be very useful in regeneration of this commercially 
useful but vulnerable medicinal plant. 

 

 

 
Table 1: Effect of different strength of MS medium, different 
trees and their interaction for germination percentage in the 

seeds of Buchanania lanzan after 10 days of inoculation. 
 

 

 
Table 2: To study the effect of different concentration of 

Kinetin, BA and their interaction on sprouting percentage in B. 
lanzan after 15 days of inoculation. 

 

 

 
Table 3: To study the effect of different concentration of 

Kinetin, BA and their interaction on number of shoot 
formation in nodal segment of B. lanzan after 20 days of 

inoculation. 
 



International Journal of Advances in Science Engineering and Technology, ISSN(p): 2321 –8991, ISSN(e): 2321 –9009 
Volume-6, Issue-4, Oct.-2018, http://iraj.in 

 In vitro Shoot Induction and Multiplication of Buchanania lanzan (Spreng): A Commercially Important Tree 
 

14 

 
Figure 1: In vitro culture establishment and shoot multiplication of Buchanania lanzan- 1. Chiroji tree, 2. Mature fruits, 3. Cleaned 
kernels, 4-5. Surface sterilization of explants, 6. Inoculation of seed on MS medium, 7. Initiation of germination, 8. Development of 
seedling, 9. Shoot formation on MS medium supplemented with 0.5 µM BA after 15 days of inoculation, 10. Shoot multiplication on 

MS medium supplemented with 0.05 µM BA and 0.5µM Kinetin after 20 days of inoculation. 
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