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Hardening of Alpinia galanga (L.) Willd. 
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Abstract 

The soil medium was prepared by mixing 2 parts of humus: 1 part of sand: 1 part of 

burnt rice husks. Then the soil mix was sterilized in an autoclave for 12 hrs to 

diminish the soil born disease. For liquid medium, the medium was supplemented 

with different concentration of MS solution. The survival rate from both media was 

100%. Therefore, the survived plantlets were acclimatized in the prepared soil mix 

for the next step of hardening. In this step, the micropropagated plantlets were 

propagated together with rhizomatic plantlets. These were arranged in two factors 

factorial of CRD. Factor A was the planting materials while factor B was the 

chemical treatments. The results of factor A showed that the micropropagated 

plantlet had the highest number in plantlets, leaves, plant height, leaf length and 

root diameter. In factor B, PBZ treated plantlets had optimum number of plantlet. 

Atonik treated plants had maximum in plant height, leaf length and roots diameter. 

However, fertistart treated plants had more root and higher root length. Interaction 

of factor A and factor B revealed that the chemical treated micropropagated plants 

had maximum plant growth. Both stages of acclimatization, the plantlets covered 

with the plastic bags had more survival rate. 
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Introduction 

Alpinia glanga (L.) Wild. (Padegawgyi) is belonging to the family Zingiberaceae. It 

is rhizomatous perennial herbs. Plant tissue culture refers to various methods are 

presently employed for shoot multiplication, shoot growth, rooting and root growth. 

Rooted shoots from multiplication cultures were transferred to individual containers 

having an appropriate potting mix and maintained in a greenhouse to allow gradual 

acclimatization ( Anderson, 1980 ). Hydroponic is a method of growing plants using 

mineral nutrient solutions, in water, without soil ( kyte and Kleyn, 1996 ). The growth 

rate on a hydroponic plant is 30-50 percent faster than a soil plant, grown under the 

same conditions. The yield of the plants is also greater. The nutrients in a hydroponic 

system are mixed system hydroponic plants also have fewer problems with bug 

infestation, funguses and disease. In general, plant grow hydroponically are healthier 

happier plant ( Driver et al 1986 ). Most of the principles that apply to soil fertilizers 

also apply to hydroponic fertilizers, or nutrient solutions (Hoagland and Arnon, 1938). 

Most plants can grow hydroponically within a pH range of 5.8 to 6.8, 6.3 is 

considered optimal (website – 3 ). 
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MATERIALS AND METHODS 

1. Hardening Process of micropropagated  Alpina galanga (L.) Willd 

plantlets in soil and hydroponic systems  

1.1  Location of the study and plant material  

 Hardening process was carried out in VFDRDA, Hlegu Township, Yangon. 

The micropropagated plantlets from previous experiment were used  as the planting 

materials for hardening. 

1.2  Media preparation 

 Soil medium was prepared by mixing 2 parts of humus: 1part of sand :1 part 

of burnt rice husks . Then the soil mix was sterilized in an autoclave for 12 hrs to 

diminish the soil born disease. 

 After sterilizing the soil mixture was put into the plastic bag (7.5 cm x 12.5cm) 

for hardening of Alpinia galangal plantlets. 

Experimental Layout and Treatments 

 In both systems, there were 4 treatments and had 3 replicates ( Fig. 4. A). 

The treatments for both systems were: 

T1= Control 

T2= Ms (1/ 4 does) 

T3= Ms (1 / 2 does) 

T4= Ms (Full does) 

 The survived plantlets from both systems were transplanted into the soil 

medium containing the prepared soil medium. In there, 4 treatments with 5 

replicates each were arranged in two factorial of CRD. Factor A was the 

planting materials and factor B was the treatments (Fig.4.B). 

The treatments were:  

T1= Control 

T2= PBZ (1g L-1) 

T3= Atonik (1 ml L-1) 

T4= Fertistart (10ml L-1) 

1.3 Process of hardening 

 The healthy uniform and aproximately the same height and weight plantlets of 

Alpinia galanga were selected for hardening processes. 

 The selected cultures were maintained in a room with the ambient temperature 

for one week. 

 Then these plantles were taken out from medium and washed with water to 

remove agar especially from the roots. And then the plantlets were sterilized in 

2g l-1 Homifungicide solution for 10 minutes to prevent contamination. 

 After sterilization, the plantlets were allowed to rinsed in the solution of  5cc 

L-1 Fertistart + 1cc L-1 of Atonik for 10 minutes to absorb required minerals 

and compounds for their growth. 

 After absorbing, the  rooted plantlets were grown in the plastic cup of  5 cm in 

diameter. After  growing, the plantlets were covered with transparent plastic 

bags and  without plastic bags. 

 After absorbing, the rooted plantlets were grown in conical flasks containing 

the prepared MS medium. After growing, some of the plantlets were covered 

with transparent plastic bags and some had without plastic bags. 

 After covering the plastic bag, all treatments were incubated in incubation 

room at the temperature of (28+2
.
C) for one week. 
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 The survived plantlets were again hardened in the polybag (7.5 cm x 12.5 cm). 

In this growing, the micropagated plantlets were grown together with 

rhizomatic plantlets. 

1.2.5 Data collection and Statistical Analysis 

 Three weeks after hardening in both media, the survival plantlets were 

recorded. The survival rate was calculated using the following formula: 

    Survival rate (%) plantlets  

In the second step of hardening, the following data were collected. 

(a) Survival rate (%) 

(b) the number of survived plants 

(c) plant height 

(d) the number of leaves 

(e) leaf length 

(f) leaf width 

(g) number of root 

(h) root length and  

(i) root diameter          

The collected data were statistically analyzed using IRRISTAT software 

 

RESULTS AND 

DISCUSSION 

Table.1 Number of plantlet and plant height of micropropagated and rhizomatic plants 

Fig.1 Number of plantlet and plant height of micropropagated and rhizomatic plants  

Table.2 Number of plantlet and plant height from respective treatment 

 

 

 

 

 

 

Fig.2 Number of plantlet and plant height from respective treatment 
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Table.3 Number of plantlet and plant height from interaction of factor A and B 

 

 

 

 

 

 

 

 

Fig.3 Number of plantlets and plant height from interaction of factor A and B 

Table.4 Leaf length, leaf width and number of leaves of micropropagated and 

rhizomatic plants 

 

 

 

 

 

 

Fig.4 Leaf length, leaf width and number of leaves of micropropagated and rhizomatic 

plants 

Table.5 Leaf length, leaf width and number of leaves from respective treatment 

 

 

 

 

 

 

Table.6 Leaf length and width, number of leaves from interaction of factor A and B 

 

 

 

 

 

 

 

 

Fig.5 Leaf length, leaf width and number of leaves from respective treatment 
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Fig.6 Leaf length, leaf width and number of leaves from interaction of factor A and B 

Table.7 Root length, root diameter and number of root of micropropagated and 

rhizomatic plants 

 

 

 

 

 

 

Fig.7 Root length, root diameter and number of root of micropropagated and 

rhizomatic       plants 

Table.8 Root length and diameter from respective treatment 

 

 

 

 

 

 

Fig.8 Root length and diameter from respective treatment 

Table.9 Root length and diameter, number of root from interaction of factor A and B 

 

 

 

 

 

 

      

 

 Fig.9 Root length and diameter, number of root from interaction of factor A and B 
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Table.10. Number of survived plants of various ratio of MS treatments with plastic 

bag cover 

 

 

 

 

 

 

 

 

 

     Fig.10 Number of survived plants of various ratio of MS treatments with plastic 

bag cover 

Table.11 Number of survived plantlets of various ratio of MS treatments without 

plastic bag cover 

 

 

 

 

 

 

 

 

 

 

 

Fig.11 Number of survived plantlets of various ratio of MS treatments without plastic 

bagcover 

 

 

 

 

 

 

 

 Fig.12 Hardened micropropagated and rhizomatic Alpinia galangal (L). Willd 

plantlets 
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DISCUSSION AND CONCLUSION 

 The results of the experiment showed that in factor A, micropropagated 

plantlet had the highest number in plantlets, leaves, plant height, leaf length and root 

diameter. In factor B, PBZ treated had optimum number of plantlet. Atonik treated 

plants had maximum in plant height, leaf length and root diameter. However fertistart 

treated plants and more root and higher root length. Interaction of factor A and factor 

B revealed that the chemical treated micropropagated plants had maximum plant 

growth. 

 Most species grown in vitro require an acclimatization process in order to 

ensure that sufficient number of plants survive and grow vigorously when transferred 

to soil. This article reviews current the developing methods for the acclimatization of 

micropropagated plantlets (Hazarika, 2003). 

 In 1996, John Woodward published his water culture experiments with 

spearmint. He found that plants in less pure in less pure water sources grew better 

than plants in distilled water. Borthakur et al. (1999) found that in Alpinia galanga 

proliferated shoot of 4-6 weeks old with developed root systems were transferred to 

liquid nutrient solution containing half strength of MS medium. Plantlets were 

hardened for 6-8 weeks and then transferred to potting soil composed of a 1:1 mix of 

autoclaved sand and soil, and were kept at 23 ± 2C with 16-h photoperiod. 80% of the 

transferred plantlets survived in the potted soil and did not show any morphological 

abnormalities. 

 PBZ inhibited leaf development and induced the formation of bud clusters. 

Regenerated plants resumed normal growth after transplanting. Effect of PBZ in vitro 

relates to their ability to reduce wilting, improve desiccation resistance, and increase 

post transplant survival in number of plant species. (Website-1)  

 Paclobutrazol (PBZ), a triazole growth retardank know to improve tolerance 

of various species to stress. PBZ significantly reduced shoot growth in vitro but 

increased/improved the quality and coloration. The percentage of water loss from 

detached leaves of in vitro plantlets was significantly improved by PBZ, IBA, and the 

combination. Incorporation of PBZ in vitro better enables prunus serotina plantlets to 

withstand the stresses associated with acclimatization (Westie-2) 

 When PBZ application was studied on website (1), it was revealed that the 

effect of PBZ increased post transplant survival in a number of plant species. In the 

study of Fertistart, according to the instruction, Fertistat solution promoted the root 

formation and multiplication. In this study, it was found that rhizome and Fertistat is 

the best for root formation and multiplication. All of the above reason, tissue plantlet 

and PBZ concentration should be selected for plantlet multiplication and rhizome 

plantlets and Fetistart should be selected for root formation. 

 The hydroponic system proposed, allowed high levels of acclimatization and 

survival of the in Vitro plants when these are transferred to pots, probably due to the 

gradual controlled decrease of the relative humidity. Because the acclimatization of 

plants is not so clear, it would be interesting to evaluate the biochemical, 

physiological and structural changes in the tissues of the leaves during this process 

(Biotechnologia Aplicada 2003) 
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