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ABSTRACT 

 

 This study was aimed to establish an in vitro propagation method of Artocarpus chaplasha Roxb. trees. Shoot proliferation was 
induced from shoot apices and lateral bud explants of Artocarpus chaplasha Roxb. cultured on MS medium containing different 

concentrations of BAP, NAA and Kinetin either alone or in various combinations. Coconut water (CW) and casein hydrolysate (CH) 

were used as additives to the medium to determine their effects on shoot growth and development. Polyvinyl pyrrolidone (PVP) were 
used in medium as an antioxidant and antibrowning agent. Results showed that 2.5 mg/L BAP + 0.5 mg/L NAA showed highest 75% 

shoot induction with multiple shoots of 6.4 shoots per explants and 5.0 cm longest shoot, while 3.0 mg/L KIN + 0.5 mg/L NAA showed 

(64%) shoot induction with 5.8 shoots per explants and 4.80 cm longest shoot. Addition of 20% (v/v) CW and 300 mg/l CH to the 

medium enhanced the number of shoots up to 10.5 per explants. The length of shoots also was found to be enhanced with these additives. 

0.7% PVP was used in the medium as antibrowning agent. In vitro grown shoots were cultured to root on half strength MS medium 
containing either of 3 auxins, namely IAA, IBA or NAA at concentrations of 1.5, 1.0 or 0.5 mg/L. Concerning rooting potentiality, 

addition of 1.0 mg/L IBA + 0.5 mg/L NAA to half strength MS medium gave 80% rooting percentage. Successful transplanting was 

obtained when rooted plantlets were transferred to a mixture of soil, sand and compost (1:1:1). Plantlets were transferred to a tray 
containing soil, sand and compost and covered by polythene sheets. After two weeks they were transplanted individually in the small 

poly bags and kept in open place with indirect sunlight where 75% of the plants survived. 
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INTRODUCTION  

 

Artocarpus chaplasha Roxb. is a tall deciduous 

plant  of about 40 m in height and 3.0-4.5m in girth  

from the family of Moraceae. It is found scattered in 

the moist deciduous and evergreen forests. In 

Bangladesh, it is mainly distributed in Chittagong 

and Chittagong hill tracts. Recently it is planted in 

different areas of the country. It requires a well 

drained loamy soil and should not be planted in areas 

that are water logged. In its natural habitat the 

maximum shade temperature varies from 35-40
O
C 

and absolute minimum from 3-16 
O
C, and the normal 

rainfall is 200-500cm [5]. 

The wood is yellow brown to golden. It is light 

480-512 kg/cm
3 

and seasons well without any serious 

defect. It is regarded as first class general utility 

timber and extensively used for various purposes. 

For rapid height growth it is good for pole 

production; it can also be used for beams of houses, 

rafters, purloins, trusses and columns [5]. The lumber 

of Chaplasha is recommended as substitute of Teak 

and Shal after suitable treatment and preservation 

treatment. It is resistance to white ant and insect 

attack so it is first choice for frame work, door and 

windows. It works well by hand or machine finishing 

to a good lustrous surface. It’s straight and shallowly 

interlocked grained and even-textured. It takes 

satisfactory polish, so it is used for making various 

furnitures. 

Advantages of In vitro propagation: 
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In recent years, propagation of numerous woody 

plants by tissue culture has become accepted for 

commercial practice. One of the most important 

problems in woody perennials is the establishment of 

high quality propagules for regeneration. In vitro 

vegetative propagation has a number of advantages 

over the sexual one in a large scale reforestation 

program [1,27,8]. These are - (1) superior gene 

combinations are propagated unaltered by cloning 

superior trees, which are lost through genetic 

recombinations in sexual method; (2) Improvement 

of gene pool of planting stock in sexual means is 

slow because of long breeding cycles of trees 

whereas with cloning it is easy and fast to get a true 

to mother type of a desirable clone; (3) Genetic 

uniformity of a clone is maintained; (4) In some 

species clonal propagules initially grow much faster 

than seedlings; (5) Often the juvenile phase of 

development can be by passed if desired and some 

valuable hybrid and polyploid trees are infertile in 

general, but can be propagated by cloning through 

tissue culture; (6) In a relatively short time and space 

a large number of plants can be produced starting 

from a single individual. 

Most forest species do not readily root from 

cuttings. The standard method for their propagation 

is seedling. However there are numerous problems 

associated with seed propagation: (a) It is extremely 

difficult to obtain large quantities of seed for many 

economically important species [13]; (b) While 

heterosis is one of the hybrid qualities that should be 

taken advantage during material selection for 

reforestation, the difficulty in mass cross pollination 

of forest  species makes the cost of hybrid seed 

production too high to be practical; (c) Tree species 

have long generation times which prohibit carrying 

out the type of breeding program used in annual crop 

plant; (d) Seeds lose their viability during storage. 

 

Problems in micropropagation of woody plants: 

Compared to herbaceous plants, the 

micropropagation of woody species has lagged far 

behind. It is usually more difficult to establish shoot 

cultures from mature trees than from juvenile plants 

(Bonga, 1987; Hackett, 1987). The greatest difficulty 

is experienced in rooting, especially when explants 

are taken from mature trees. Difficulty during the 

primary culture establishment is also frequently 

encountered. This is partially due to the existence of 

large quantities of phenolic compounds in the tissue 

of many woody species and partially due to the 

difficulty of breaking the physiological quiescent 

state of the axillary buds. Another difficulty is 

contamination of cultures especially when explants 

are taken from mature trees. 

 

Browning of explants during in vitro culture: 

Many plants are rich in polyphenolic 

compounds. After tissue injury during dissection 

such compounds will be oxidized by 

polyphenoloxidases and tissue will turn black or 

brown. The oxidation products are known to inhibit 

enzyme activity, kill the explants and darken the 

tissue and culture media. Such phenomena impose a 

serious block on the establishment of primary 

cultures, especially in woody plants. Some of the 

procedures used by various workers to combat this 

problem are: (1) Adding antioxidants like ascorbic 

acid, polyvinyl pyrrolidone (PVP) dithiothreitol or 

bovine serum albumin into culture medium 

(McComb and Newton, 1981); (2) Presoaking 

explants in antioxidant before inoculating culture [In 

Tectona grandis bud culture, explants were 

suspended in various solutions of different 

antibrowning agent, performed by Gupta et al, [11]; 

(3) Incubating the initial period of primary cultures 

in reduced light or darkness; (4) Frequently 

transferring the explant into fresh medium whenever 

browning of the medium is observed. 

 

Disinfection of explants for in vitro culture: 

Complete disinfection of many woody species 

can be extremely difficult, especially when the 

explants are taken from the mature plant collected 

from field. Explants must be free from 

microorganisms when placed on nutrient media and 

this has usually been achieved by surface sterilization 

with solutions of sodium or calcium hypochloride, 

mercuric chloride, or 75-90% ethanol. But such 

treatment has failed with some adult trees, 

presumably because of penetration of tissue by 

microorganism [10,15]. 

 

Objectives of the experiment: 

Artocarpus  chaplasha Roxb. produces seeds but 

seeds lose their viability only 5-7 days after removal  

from fruits. There is no report on vegetative 

propagation of the tree. Application of in vitro 

propagation techniques could play an important role 

in propagation and conservation of such an 

unexploited tree. However the plants propagated 

from seeds show wide range of variability in its 

internal physiological state and plant obtained from 

seeds may not give desired off springs. The objective 

of this study was to formulate a protocol for 

micropropagation of Artocarpus chaplasha Roxb. in 

order to obtain a ‘true to type’ plant genotype.  

 

Material and Methods 

 

Initiation of aseptic culture: 

Explants were collected from rejuvenated tissues 

of mature Artocarpus  chaplasha plants. 

Rejuvenation was induced after 25-30 days of shoot 

pruning of mature twigs. The shoot tips and nodal 

segment were cut and collected in a beaker 

containing water to avoid desiccation, then brought 

to the laboratory.  

 

Surface sterilization: 
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For surface sterilization the shoots were 

defoliated and apices of two three nodes were taken. 

They were then washed thoroughly under running tap 

water for 30-40 minutes, washed with liquid 

detergent for another 15-20 minutes, and then with a 

solution of 5% W/V Aseptic Savlon for 10 minutes. 

After repeated washing with distilled water the 

explants were finally treated with 0.2% HgCl2 for 10 

minutes in the laminar air flow cabinet and washed 

for three times with autoclaved double distilled 

water.                

 

Culture method: 

After surface sterilization, shoot apices were 

excised at the base and divided into pieces of the 

explants of size 25-30 mm with at least one node in 

each explant. The basal medium used for all the 

experiment were Murashige and Skoog [18] mineral 

formulation, MS containing standard salts and 

vitamins, 3% sucrose and 0.7% agar (W/V). The 

media were supplemented with benzyl aminopurine 

(BAP), kinetin (KIN) either individually or in 

combination with auxins, naphthalene acetic acid 

(NAA) and indole acetic acid (IAA). Coconut water 

was added to the medium at different concentration. 

Polyvinyl pyrrrolidone (PVP) was also added to 

avoid the existence of phenolic compounds. The pH 

of the medium was adjusted to 5.8 before adding 

agar and the media were then autoclaved (1.1kg/cm
2
 

for 20 minutes at 120
o
C). 

 

Incubation: 

The culture tubes or flasks were incubated in 

light of 12 hour duration and 12 hour duration of 

dark at 25±1°C and the light intensity of the growth 

chamber was 2000 Lux. The cultures were regularly 

subcultured at four-week intervals. Observation was 

recorded over 5 days of inoculation and subculture. 

All experiments were repeated twice with at least ten 

cultures per treatment.  

 

Multiplication of shoots: 

The primary shoots regenerated from explants 

cultured in MS basal medium supplemented with 2.5 

mg/L BAP + 0.5 mg/L NAA were isolated and 

subcultured on same media for four weeks. For the 

further improvement of the media, 20% (v/v) 

coconut water + 300 mg/L Casein Hydrolysate were 

used. 

 

Rooting: 

For rooting 25-30 mm long shoots were excised 

from multiplication cultures and implanted to rooting 

medium consisting of half strength of MS macro and 

micro nutrients in the glass tubes. The media were 

supplemented with IAA and ABA (0.5 -1.5mg/l) 

either alone or in combinations. 

 

Transplantation: 

Rooted shoots of four-weeks-old cultures were 

transferred to pots after in vitro hardening. For in 

vitro hardening the culture tubes were kept in a room 

at ambient temperature (30±2
o
C) and normal day 

light for 7 days. Plantlets were then taken out from 

the culture tubes, the agar was washed out from the 

root and plantlets transplanted to small trays (each 

tray contained ten plantlets) filled with compost, soil 

and sand (1:1:1). The trays were kept in a shady 

place, covered with transparent polythene sheet and 

were watered daily. After 2 or 3 weeks when the 

plants were fully acclimatized to the outdoor 

conditions, they were again transplanted individually 

in clay pots containing compost and soil (1:1) and 

watered on alternate days. 

 

Results and Discussion  

 

Initiation of shoot culture: 

The surface sterilization procedure described in 

Material and Methods yielded 90% aseptic cultures. 

MS medium containing 3.0 mg/L KIN + 0.5 mg/L 

NAA showed 64% shoot induction with 5.8 shoots 

per culture, whereas MS medium containing 2.5mg/L 

BAP + 0.5mg/L NAA showed highest 75% shoot 

induction with 6.4 shoots per culture.  

BAP-induced shoot proliferation from the shoot 

apices has also been reported in Artocarpus 

heterophyllus [3]. A combination of BAP and NAA 

resulted in proliferation of shoots up to 5.2 ± 0.17 cm 

in Artocarpus heterophyllus [21]. Similar result was 

described by Roy et al.  when they used 2.5mg/l BAP 

with 0.5 mg/L NAA in micropropagation of 

Artocarpus heterophyllus. Adiga [2] had also 

obtained similar results in jackfruit. Roy and Datta 

[22] used BAP and kinetin for micro-propagation of 

Albizia procera tree.  

 

Shoot Multiplication: 

For further improvement of the medium, casein 

hydrolysate (CH, 50-300 mg/L ) and coconut water 

(5-20%) were added individually or in combination 

to the medium. Thus the medium established was MS 

basal medium with BAP 2.5mg/L + NAA 0.5mg/L + 

20 % CW + 300 mg/L CH. When sub-cultured to this 

medium, the shoots continued to proliferate (10 

shoots per transfer). In a number of plant species 

regeneration improvement was achieved by 

augmenting culture medium with coconut water 

[7,14,16]. 

Nasib et al. [19] found number of shoots, shoot 

length and number of nodes to be increased when 

20% coconut water was added to the medium for 

Actinidia deliciosa plant.  

According to Quraishi et al. [20], addition of 

adenine sulfate appears to supplement cytokinin 

requirement of the nodes that is not fulfilled by BAP 

or kinetin. The nodes placed on MS supplemented 

with 0.44 microM BAP and 25.0 mg/l CH showed 

shoot number 1.2 ± 0.0, shoot length (mm) 12.6 ± 
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0.81 and number of nodes per micro shoot to be 2.0 ± 

0.16. 

Saxena and Dhawan [25] used 100mg/L casein 

hydrolysate in the medium as additives for the 

propagation of Anogeissus pendula. Deb [9] used 

200 mg/l of casein hydrolysate for the induction of 

embryogenic callus from 3-4 days imbibed seeds of 

Melia azedarachta. 

 

Rooting: 

Well developed shoots, excised from the culture 

flask were implanted individually on root induction 

medium. 1.0 mg/L IBA+0.5mg/L NAA was found to 

be the best combination of auxins for proper rooting 

in which 80% shoots rooted within 4 weeks of 

culture. 

A hundred percent rooting efficiency has been 

recorded in jackfruit with IBA and NAA (1.0 mg/L 

each) [3].  

 

Transplantation: 

About 75% of the transplanted plants survived 

when the plants in rooting culture tubes were kept at 

normal room temperature for 7 days before 

transplanting in trays where plants were reared for 

three weeks. At the time of rearing shoots elongated 

and the plants were very healthy. After transplanting 

in the clay pots, plants grew more vigorously.

  
Table 1: Effect of growth regulators in MS medium on shoot induction, number of shoots per explants and length of longest shoot of 

Artocarpus chaplasha. 

Plant growth 

regulators 

Days to Shoot 

initiation 

% of shoot proliferation No of shoot per 

culture 

Length of longest shoot (cm) 

Without growth regulators 

0.0 - 05 0.4 (.11) 0.05 (.09) 

BAP (Mg/L)  

0.5 30-35 50 2.0 (.50) 3.04 (.12) 

1.0 30-32 52 2.2 (.24) 3.08 (.12) 

2.0 26-28 55 3.4 (.37) 3.20 (.13) 

2.5 25-28 60 3.8 (.50) 3.40 (.14) 

3.0 20-25 64 4.2 (.41) 3.60 (.11) 

KIN (Mg/L)  

0.5 32-36 50 1.8 (.37) 3.16 (.13) 

1.0 32-34 52 2.0 (.31) 4.02 (.13) 

2.0 28-30 55 2.6 (.31) 3.30 (.09) 

2.5 25-28 58 3.8 (.37) 3.40 (.14) 

3.0 22-24 60 4.0 (.24) 3.50 (.14) 

BAP + NAA (Mg/L)  

1.0+0.1 30-35 20 2.0 (.40) 3.02 (.12) 

2.0+0.1 30-32 40 3.0 (.37) 3.40 (.24) 

2.5+0.1 26-28 60 5.0 (.24) 3.00 (.14) 

3.0+0.1 30-32 50 4.0 (.40) 3.60 (.31) 

1.0+0.5 30-32 35 3.0 (.31) 3.80 (.24) 

2.0+0.5 20-22 55 2.5 (.21) 4.00 (.12) 

2.5+0.5 18-20 75 6.4 (.20) 5.00 (.12) 

3.0+0.5 26-28 70 3.0 (.31) 4.12 (.12) 

2.0+1.0 30-32 60 2.8 (.24) 3.20 (.12) 

2.5+1.0 25-28 55 3.2 (.40) 3.60 (.15) 

3.0+1.0 30-35 25 2.0 (.21) 3.40 (.11) 

KIN+NAA (Mg/L) 

1.0+0.1 30-35 20 2.0 (.20) 2.22 (.12) 

2.0+0.1 30-32 30 3.0 (.31) 2.60 (.24) 

2.5+0.1 26-28 45 4.8 (.37) 3.00 (.12) 

3.0+0.1 30-32 40 3.4 (.40) 3.60 (.15) 

1.0+0.5 30-32 30 2.2 (.21) 4.00 (.11) 

2.0+0.5 30-32 50 2.9 (.37) 4.10(.12) 

2.5+0.5 28-30 55 4.0 (.31) 4.20 (.11) 

3.0+0.5 22-24 64 5.8 (.21) 4.80 (.15) 

2.0+1.0 30-32 54 2.2(.31) 3.00 (.11) 

2.5+1.0 32-34 50 2.0 (.21) 3.20 (.14) 

3.0+1.0 25-28 25 4.0 (.37) 4.10 (.12) 

Standard error is shown in parentheses 

 
Table 2: Statistical analysis of different treatments on various parameters. 

Treatment Percent of shoot 

regenerated per explants 

No of shoot 

regenerated per 
explants 

Length of longest 

shoot (cm) 

1 3.0 Mg/LBAP 64a 4.2a  3.60a  

2 3.0 Mg/L KIN 60a 4.0a  3.50a  

3 2.5 Mg/L BAP + 0.5 Mg/LNAA 75b 6.4b  5.00b  

4 3.0  Mg/L KIN + 0.5  Mg/L NAA 64a 5.8c  4.80b  

Values within the same column with same letters are not significantly different at 5% level of significance by DMRT. Data Analysis was 
done by SPSS 15.0 Computer Software. 
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Table 3: Effect of growth regulators in ½ strength MS medium on root induction, number of roots per shoot and days to root initiation from 

shoots of Artocarpus chaplasha. 

Plant growth regulators Days to root initiation % of root proliferation Number of roots formed per shoot 

Without growth regulators 

0.0  - No root No root 

IBA (mg/l)  

0.5 32-34 65 3.2 (.15) 

1.0 30-32 60 3.0 (.12) 

1.5 35-40 50 2.8 (.09) 

IAA ( mg/l)  

0.5 30-32 58 3.0 (.21) 

1.0 30-32 45 2.6 (.24) 

1.5 48-50 35 2.5 (.11) 

IBA + NAA ( mg/l)  

0.5+0.5 30-35 60 3.5 (.19) 

1.0+0.5 26-28 80 4.6 (.21) 

1.5+0.5 28-30 55 3.4 (.21) 

0.5+1.0 30-32 25 3.0 (.37) 

1.0+1.0 34-36 30 3.5 (.12) 

1.5+1.0 40-42 10 2.5 (.24) 

IAA+NAA (mg/l) 

0.5+0.5 32-34 40 3.5 (.21) 

1.0+0.5 30-32 50 3.4 (.11) 

1.5+0.5 36-38 25 3.2 (.31) 

0.5+1.0 32-34 25 2.0 (.24) 

1.0+1.0 30-32 15 2.1(.19) 

1.5+1.0 45-48 10 1.2 (.12) 

Standard error is shown in parentheses 

 

                                                                                                      
A. Shoot initiation (After 3 weeks of culture)                          B. Shoot multiplication (After 4 weeks of culture) 

at MS + BAP 2.5mg/L+NAA 0.5mg/L                             at MS + 2.5mg/L BAP + 0.5 mg/L NAA 

                                                                                            + 20 % CW + 300 mg/L CH. 

 

                                   
C. Rooting (After 3 weeks of culture)       D. Transfer to poly bag 

At ½ MS + 1.0 mg/L IBA+0.5 mg/L NAA 
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