
Volume 16(2), 39-44, 2012 
JOURNAL of Horticulture, Forestry and Biotechnology 

www.journal-hfb.usab-tm.ro 

39 

Comparative study on the in vitro multiplication potential of 
Magnolia stellata and Magnolia x soulangiana species 

 

Radomir Ana-Maria1* 
 
1
National Research & Development Institute for Biotechnology in Horticulture 

Stefanesti, Arges  

 
*Corresponding author. Email: radomir.anamaria@yahoo.com 
 

Abstract       Magnolia genus includes a group of about 80 species with 
persistent or falling leaves and with bloom before or after coming into leaf. 
The goal of this work was to develop a protocol for inducing a high 
regeneration rate by testing the response of different explants of two magnolia 
species to different culture media. The aspects of in vitro morphogenesis 
through all the stages from inoculation, multiplication to rooting have been 
studied. Results showed that explants of apical buds represent optimal source 
of inoculums. The period most indicated for sampling and inoculating explants 
is November - December when vegetative buds are in the dormant stage. 
Research in the evaluation of morphogenetic capacity of explants on different 
nutrient regeneration formulas have shown that the best results in terms of 
percentage of explants started the trend was obtained on the version 
supplemented with 0.7 mg/l BAP, 1 mg/l NAA, 0.1 mg/l GA3, 5 mg/l ascorbic 
acid and vitamins LS. The greatest number of shoot (10.7 
microshoots/explant in the case of Magnolia stellata species and 10 
microshoots/explant at Magnolia x soulangiana) was produced with 
Murashige-Skoog mineral salts, Miller vitamins and 0,5 mg/l BAP. It took only 
17 days for root initiation of magnolia shoots. The best concentration of 
supplemented IBA for root initiation was 4 mg/l.   
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The magnolias are the most glamorous of 

ornamental plants in the landscape [2,5]. Magnolias are 

effective on the grand scale or in the small gardens. In 

larger garden tree magnolias are in particular more 

effective than evergreen plants, when they dominate 

the landscape. They are distiquished by beautiful 

flowers and decorative leaves. Colours of magnolias 

are varied from white to violet ones. They are 

widespread in the parks, botanical gardens and 

arboreta.   

Magnolias are propagated sexually from seeds 

and asexually from vegetative tissue. Propagation of 

magnolias by tissue culture is difficult and it needs 

modification of culture medium, growth regulators and 

planting conditions [8,4]. In vitro propagation is a 

desired method for multiplication of valuable plants at 

faster rates than conventional procedures. 

Micropropagation of magnolias has been reported from 

shoot tip explants and axillary buds [1,3] and via 

somatic embriogenesis [7,6]. 

 The aim of present study was to compare the 

in vitro multiplication potential of two magnolia 

species (Magnolia stellata and Magnolia x 

soulangiana). 

 

 

 

Material and Method 

 
       Biological material used for culture 

establishment was represented by meristems with 1-2 

foliar primordiums taken from apical or axillary buds 

in April-May (during active growth of shoots) or in 

November-December (during the dormant). The 

explants were inoculated on various culture media. The 

reactivity of explants was evaluated after a month of 

culture. 

 The shoots obtained in the initiation phase are 

transfering on the multiplication culture media, to 

culture proliferation. The plantlets obtained were 

rooted and then acclimated in order to be readapted to 

their natural environment.    
 Nutritive medium used for initiation, 

multiplication and rooting stage of in vitro culture of 

explants was complex contenting mineral salts, 

vitamins, auxin, citokinine, NaFeEDTA, dextrose and 

agar (table 1, 2, 3).  

 To prevent the contamination of culture was 

done a lot of operations: biologic material disinfection, 

sterilization of nutritive media, sterilization of 

instruments and dishes, transfer of explants to the 

laminar air flow hood.  

        The disinfection of biological material was 

made with ethanol 94% for 10 minutes, after which the 
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material was transferred in a solution of calcium 

hypochlorite concentration of 6% for another 20 

minutes – treatment applied on vegetating buds. For 

the buds in the foliation stage as well as for the apical 

buds during full growth, the treatment was reduced to 

half of the initial time. 

 The culture media were sterilized by 

autoclaving at 120°C temperature for 20 minutes. 

Before autoclaving, the pH registered in a culture 

medium was adjusted to 5.6-5.8. 

 The surgical type instruments used were 

sterilized in the drying stove, at 120
o
C temperature for 

2 hours.  

 For the growing, multiplication and rooting of 

explants we ensured in the growing room controlled 

conditions of temperature (22-24
o
C), photoperiod (16 

hours) and light intensity. 

  
Table 1 

Composition of nutritive media used for culture initiation  

 Vari

ants 

experimental 

Basic medium 

Growth regulators used and their 

concentration in culture medium (mg/l) 

BAP IAA NAA GA3 

ascorbic 

acid 

V.1 Macroelements MS, 

microelements MS, vitamins JQ 

1 0,2 - - - 

V.2 0,5 - 1 0,1 5 

V.3 Macroelements MS, 

microelements MS, vitamins MS 

1 0,2 - - - 

V.4 0,5 - 1 0,1 5 

V.5 
Macroelements MS, 

microelements MS, vitamins LS 

1 0,2 - - - 

V.6 0,5 - 1 0,1 5 

V.7 0,7 - 1 0,1 5 

Legend: MS = Murashige - Skoog (1962); LS = Linsmaier – Skoog (1965); JQ = Jaquoit (1956) 

                               
Table 2 

Composition of nutritive media used for micropropagation 

Variants 

experimental 
Basic medium 

Growth regulators used and their 

concentration in culture medium (mg/l) 

BAP 2iP TDZ Kin 

V.1 

Macroelements MS, 

microelements MS, 

vitamins M 

 

0,25 - - - 

V.2 0,5 - - - 

V.3 - 0,25 - - 

V.4 - 0,5 - - 

V.5 - - 0,25 - 

V.6 - - 0,5 - 

V.7 - - - 0,25 

V.8 - - - 0,5 

Legend: MS = Murashige - Skoog (1962); M = Miller şi colab. (1982)A 

 

Table 3  

Composition of nutritive media used for in vitro rooting of shoots  

Variants 

 experimental 
Basic medium 

Growth regulators used and their 

concentration in culture medium (mg/l) 

IBA GA3 

V.1 

Macroelements MS½ n, 

microelements MS½ n, 

vitamins LS n 

 

- 0,1 

V.2 2 0,1 

V.3 4 0,1 

V.4 6 0,1 

V.5 8 0,1 

V.6 10 0,1 

V.7 12 0,1 

V.8 14 0,1 

Legend: MS = Murashige - Skoog (1962); LS = Linsmaier – Skoog (1965) 

                                             

The achieved results was registered as 

multiplication rate being express in 

microshoots/explants and was statistic interpretation by 

Duncan Test. Growing of explants and rooting of 

microcuttings was express in percents. 
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Results Obtained 
 

The initiation phase 

 The reactivity of different types of explants on 

various culture media was tested in order to establish 

experimental protocol for in vitro multiplication of 

magnolia species.  

 In the initiation stage of in vitro culture, the 

growing of explants was influenced by the type of 

explants and composition of nutritive media.  

 Results obtained have shown that explants of 

apical buds represent optimal source of inoculums. 

 The period most indicated for sampling and 

inoculating explants is November-December when 

vegetative buds are in the dormant stage. Research in 

the evaluation of morphogenetic capacity of explants 

showed that nutrient media composition influenced 

reactivity of explants taken during active growth of 

buds similar with explants taken from dormant stage, 

differences consisting of percentages of explants turned 

evolving, which were lower. 

 It was found that the best results in terms of 

percentage of explants started the trend was obtained 

on the version supplemented with 0.7 mg/l BAP, 1 

mg/l NAA, 0.1 mg/l GA3, 5 mg/l ascorbic acid and 

vitamins LS (V.7), followed the versions V6, V3, V5, 

V4, V1 and V2. 

 In general, nutrient media composition 

influenced the reactivity of explants taken of axillary 

buds similar with explants taken from apical buds, 

differences consisting of percentage of explants started 

evolving, that were smaller (fig. 1). 

 

 

    
apical bud                                                                                        axillary bud 

 

Fig. 1. The in vitro reactivity of magnolia species considering the explant type, genotype and culture medium 

composition  

 

         
 

Fig. 2.  Morphogenetic response of explants, 4 weeks after initiation of in vitro culture  

 

The multiplication phase 

In multiplication phase, the analysis of the 

effect of type and concentration of citokinine could be 

seen the clearly influence of citokinine type on the 

regeneration rate. 

In the case of Magnolia stellata species, 

referring to the effect of citokinine depending on its 
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concentration was found that the best results in terms 

of multiplication rate (10.7 microshoots/explant, 

respectively 8.9 microshoots/explant) was recorded on 

the versions that contain a higher BAP (0.5 mg/l - V.2) 

and K (0.5 mg/l - V.8). On the nutritive media in witch 

BAP and K were found in lower concentrations (0.25 

mg/l - V.1 and V.7), the number of shoots/explant 

showed values lower than the alternatives discussed 

above (8.2 microshoots/explant and 4.3 

microshoots/explant). On versions supplemented with 

2iP (V.3 and V.4) and TDZ (V.5 and V.6) regeneration 

rate was 0, in both concentrations used. 

In general, the type and concentration of 

citokinine had a similar influence on the multiplication 

rate of Magnolia x soulangiana species differences 

consisting in the multiplication rate values were lower 

(fig. 3). 

 

 

          
Magnolia stellata                                                                        Magnolia x soulangiana 

 

Fig. 3. Influence of type and concentration of citokinine for the multiplication rate      

 

    
 

Fig. 4. Multiple shoot proliferation on MS medium supplemented with 0.5 mg/l BAP 

 

The rooting phase 
Observations made after 32 days of culture 

revealed that magnolia has a good behaviour in vitro 

rooting process, the differences registered at the 

rooting percentages were influenced by the 

composition of culture media, especially by the 

concentration of indolilbutiric acid. 

Observations in the first 14 days of incubation 

revealed no initiation process rootedness. Appearance 

of the first primary root was recorded after 17 days of 

culture, regardless of the culture medium used. 

In the case of Magnolia stellata species, on 

the control variant (without IBA) has identified the 

lowest number of microshoots rooted respectively in 

the proportion of 10-15% at each interval of 

incubation, by the end of 32 days of experiment. 

 The highest values of the rooting rate (90%) 

occurred after 24 days of culture at a concentration of 4 

mg/l IBA (fig. 5). 
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Fig. 5. The influence of indolilbutiric acid over rooting of Magnolia stellata microshoots 

 

 

In general, IBA concentration had a similar influence 

on the percentage of rooted microshoots in the case of 

Magnolia x soulangiana species, but their values are 

lower (fig. 6). 

 

 
Fig. 6. The influence of indolilbutiric acid over rooting of Magnolia x soulangiana microshoots 

 

       
Fig. 7. In vitro rooting of  shoots on ½ MS medium supplemented with 4 mg/l IBA 
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 Rooted plantlets had been acclimatized in the greenhouse and transferring to the soil substrate (fig. 8). 

 

      
 

Fig. 8. Magnolia plants after transfer from greenhouse conditions to soil 

 

 

Conclusions 

 

1. The results presented in this paper indicate 

that the percentage of regenerating, shoot number per 

explant, percentage of rooting were affected by 

genotype and the interaction of genotype with the 

culture media. Between Magnolia stellata and 

Magnolia x soulangiana species tested, the best results 

as well as percent of regeneration, number of shoots 

per explant and rooting rate were recorded for 

Magnolia stellata species.  

2. Explants of apical buds represent optimal 

source of inoculums. The period most indicated for 

sampling and inoculating explants is November-

December when vegetative buds are in the dormant 

stage. 

3. Research in the evaluation of 

morphogenetic capacity of explants on different 

nutrient regeneration formulas and results obtained 

have shown that the best results in terms of percentage 

of explants started the trend was obtained on the 

version supplemented with 0.7 mg/l BAP, 1 mg/l 

NAA, 0.1 mg/l GA3, 5 mg/l ascorbic acid and vitamins 

LS. 

4. Our results demonstrate the clearly 

influence of citokinine type on the regeneration rate. 

The best shoot multiplication rate (10.7 

microshoots/explant in the case of Magnolia stellata 

species and 10 microshoots/explant at Magnolia x 

soulangiana) was established with Murashige-Skoog 

mineral salts, Miller vitamins and 0,5 mg/l BAP.  

5. It took only 17 days for root initiation of 

magnolia shoots. The best concentration of 

supplemented IBA for root initiation was 4 mg/l. 

6. The results obtained in our investigations 

proved that in vitro culture could be used as an 

efficient alternative method for multiplication of 

Magnolia stellata and Magnolia x soulangiana species.  
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