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Heliconias and gingers:  Malaysia’s new 
flower entity 
 

Zainudin Meon 
Horticulture Research Centre, MARDI 
P.O.Box 12301 
50774 Kuala Lumpur. 
(zmeon@mardi.gov.my) 
 
Introduction  

Heliconias and gingers have been widely used in Malay-
sia, not only for cut flowers but also in landscaping, mak-
ing the scenery more colourful and enchanting. The 
unique flower shapes, erect or pendulous and distichous or 
spiral inflorescences contributes to flower diversity in the 
vicinity.  It also lends an air of peace and tranquility to a 
garden, fascinating everyone with its magnetic attraction. 
Heliconias as well as gingers have become an important 
flower entity in addition to chrysanthemum, roses and or-
chids in the Malaysian floral industry. 

 
Heliconias and gingers was 
an important theme and  
main attraction at the Pu-
trajaya Flower Festival in 
2010, where 400,00 plants 
and flowers were displayed 
in floral designs, gardens 
and landscapes in this 
yearly flower show.  This 
paper will highlight some 
aspects of heliconia usage, 
flowering and future pro-
spects in Malaysia. 
 
Heliconias as cut flowers 

The usage of heliconias as 
cut flowers has great potential, as it has vibrant colours 
and shapes that fill a signicant niche in the floral industry. 
The potential of selected varieties used as cut flowers is 
highlighted in Table 1. However, the supply and demand 
depends on flower availabilty, seasons and flowering time.  

Heliconias were displayed as the main theme and  
attraction in Putrajaya Flower Festival 2010 

Early studies on vase life showed that heliconias as cut 
flowers is between 7 to 12 days under ambient 
temperature (27oC). Factors such as inflorescence maturi-
ty, harvesting time, postharvest handling, packaging mate-
rials,cutting techniques and equipment used played im-
portant role in infloresence quality and supply.  

Abundant arrangement of Heliconia cut flowers 

Simple Heliconia display 
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The Purpose of HSI 
The purpose of HSI is to increase the enjoyment and under-
standing of Heliconia (Heliconiaceae) and related plants (in the 
families Cannaceae, Costaceae, Lowiaceae, Marantaceae, Mu-
saceae, Strelitziaceae, and Zingiberaceae) of the order Zinger-
berales through education, research and communication. Inter-
est in Zingiberales and information on the cultivation and bota-
ny of these plants is rapidly increasing. HSI will centralize this 
information and distribute it to members. 
 
The HELICONIA SOCIETY INTERNATIONAL, a nonprofit 
corporation, was formed in 1985 because of rapidly developing 
interest around the world in these plants and their close rela-
tives. We are composed of dues-paying members. Our officers 
and all participants are volunteers. Everyone is welcome to join 
and participate. HSI conducts a Biennial Meeting and Interna-
tional Conference. 
 
Membership dues are (in $US): Individual $40, Family $45, 
PDF $25, Student $10, Contributing $50, Corporate $100, Sus- 
 

taining $500, Lifetime Member $1000. Membership fees con-
stitute annual dues from 1 July through 30 June. All members 
receive the BULLETIN (usually published quarterly) and spe-
cial announcements. Join or renew your membership at 
www.heliconia.org. 
 
HSI Officers and Board of Directors for 2012-2014 
Carla Black, President and Membership; David Lorence, Treas-
urer; Jan Hintze, Secretary, Membership and Etlingera Cultivar 
Registrar; Dave Skinner, Webmaster, Costaceae Cultivar Reg-
istrar and Conservation Centers; Chelsea Specht, Student 
Grants; Bryan Brunner, Heliconia Cultivar Registrar; Sandra 
Barnes,  Archivist; and Directors: W. John Kress, Vinita Gow-
da, Victor Lee, Carlos Castro, Annop Ongsakul and Colton 
Collins.  
 
The HSI BULLETIN is the quarterly publication of the  
HELICONIA SOCIETY INTERNATIONAL. 
Inquiries: Jan Hintze, admin@heliconia.org.  
Website: www.heliconia.org 

Table 1. Earliness in flowering, length of flowering and flowering characteristics in some Heliconia varieties that could be 
used as cut flowers. 

 
H. psittacorum   'Lady Di'                      6                                                  1                                              free flowering 
H. chartacea 'Sexy Pink'                         8                                                  2                                             free flowering 
H. chartacea 'Sexy Scarlet'                   12                                                1.5                                              free flowering 
H. 'Temptress'                                        12                                                  2                                              free flowering 
H. collinsiana                                          12                                                1.5                                               not frequent 
H. caribaea  'Cream'                             12                                                  2                                               occasional  
H. caribaea  'Purpurea'                        11                                                   2                                              occasional  
H. caribaea  'Barbados Flat'                12                                                   2                                               occasional 
H. mariae                                                11                                                   2                                              not frequent 
H. 'Rauliana'                                           11                                               0.5                                              free flowering 
H. 'Pedro Oritz'                                      11                                               1.5                                                          free flowering 
H. rostrata 'Ten day'                                  6                                               1.5                                                     free flowering 
H. wagneriana                                           6                                                 1.5                                                free flowering 
H. orthotricha 'Eden Pink'                     12                                                1.5                                                not frequent 
H. stricta 'Dwarf Jamaican'                     6                                                  1                                                 free flowering  
 

                                                                   Earliness                                    Length                                         
                                                        in flowering                               of flowering season                   Flowering 
Varieties                                         (months)                                     (months)                                    characteristics  

Well-planned landscape designs using heliconias add   
ecological and environmental value to the surroundings 
and create ecosystems for flora and fauna biodiversity 

Heliconias in functional landscape 
The importance of heliconias in functional landscaping is 
due to its inflorescences' colour and shape as well as the 
overall plant stature and broad leaves; providing aesthetic 
elements to the general landscape.  Well-planned land-
scape designs using heliconias has added ecological and 
environmental values to the surroundings and thus creates 
a stable ecosystem of flora and fauna biodiversity. 
 
In some locations, heliconias have been planted to control 
soil erosion at river banks and hill slopes. Its shallowroot 
systems are able to sustain soil surface and strengthen 
landscape slopes.  Fast growing varieties such as H. stricta 
(Huber) and H. psittacorum are suitable for such purposes. 
 
Moreover, the plantings of heliconias, particularly tall and 
fast growing varieties such as 'Rauliana', and 'Tempress', 
can quickly block views of toilets, garbage areas and 
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border areas which are not intended to be exposed to the 
public. In turn, such awkward looking areas would be 
attractive and lively instead.  Besides, there are heliconias 
such as H. psittacorum that are commonly planted 
alongside roads as to mark junctions, dividers and 
directions.  
 
In Malaysia, there are four types of heliconia plantings in 
functional landscapes, namely: border planting, feature 
planting; mass planting and buffer planting. 

The choice of heliconia varieties such as H. psittacorum 
and gingers create impact with plant density planted 
alongside pavement in border planting 

Feature planting using heliconias to show unique 
varieties such as H. vellegiera, which has attractive hairy 
bracts on its inflorescences 
 
Future Prospects 
The floriculture industry in Malaysia has increased by 
19% yearly, amounting to RM200 million Malaysian 
Ringgit (about 70 million USD) for the export market 
since 2007. The increase has been attributed to new resi-
dential areas, townships, gardens and infrastructure that 
adds aesthetic and environmental values. Heliconias and 
gingers have been planted due to high market demand, 
long replanting time and ease in management.  

Mass planting of H. psittacorum  creates border effects 
and balance in an area 

Buffer planting using Heliconia chartacea and Alpinia 
purpurata eliminates unwanted distractions from adjacent 
gardens 

These ornamentals are more economical compared to an-
nuals that have to be changed  every three months. Be-
sides, it could be planted as potted plants. 

Heliconias and gingers have long been used in Malaysian 
cuisine. They have been known to have abundance of phy-
tonutrients, flavonoids, and antioxidants which could be 
commercially produced both as medicinal and pharmaceu-
tical products. 

The challenges that lie ahead for this industry are high de-
mand for labour, high capital investment, sustainable net-
working, effective post-harvest handling, high input costs, 
especially fertilizers, and inconsistent supplies of planting 
materials.  

As Malaysia has vast areas of oil palm plantations (1 mil-
lion hectares), the planting of heliconias and gingers as an 
undergrowth shade crop has tremendous potential. Howev-
er, there is a need for research and development to ascer-
tain that these crops can be grown competitively.  
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Insect Pests and Diseases of Pathumma 
 

Parinya Chantrasri 
Science and Technology Research Institute, Chiang 
Mai University 
          

Pathumma (Curcuma alismatifolia Gagnep.), which is also 
called Siam tulip, is native to South–East Asia. Pathumma 
is a member of the family Zingiberaceae, and is found in 
the north and northeastern regions of Thailand. Pathumma 
is a deciduous tropical perennial.  Starting around October
-November the plant goes dormant and loses its foli-
age.  Pathumma blooms mid summer to early fall.  It rang-
es in color from white to pink, light pink and rose.  Plants 
do best in well drained soil with a neutral pH.  Pathumma 
has many uses, from containerized flowering house plant 
to bedding plant to cut flower. These ornamental plants 
have become more popular not only in Thailand but also 
in countries such as the USA, Germany, Holland, Australia 
and Japan. 
 
Leaf spot and bacterial rhizome rot are considered the 
most common curcuma diseases, while pests affecting cur-
cumas include shoot borers, leaf-eating insects, sucking 
insects and nematodes. 
 
Bacterial wilt or bacterial rhizome rot 
During cultivation 
pathumma is susceptible 
to many diseases. Bacte-
rial wilt or bacterial rhi-
zome rot causes heavy 
destruction of rhizomes. 
Curcuma production 
areas of Thailand have 
faced a serious problem 
of bacterial wilt infec-
tion for many years. Wilt
-causing bacteria grow 
well in plant xylem, ob-
structing the vessels and 
causing eventual plant 
death. The pathogenic 
bacteria isolated from 
infected pathumma rhi-
zomes were identified as 
Ralstonia solanacearum 
(RS) by morphological, 
biochemical and molecu-
lar methods. 
 
Above-ground symptoms include wilting of one to two 
leaves on young plants during the heat of the day. Such 
plants tend to recover at night. On large-leafed plants, only 
the tissue on one side of the mid-vein may wilt. Affected 
leaves turn yellow and remain wilted after a time. The area 
between leaf veins dies and browns. Usually the main 
stem of the affected plants remains upright even though all 
the leaves may wilt and die. Internal symptoms include 
light tan to yellow-brown discoloration of the vascular  
tissue. Long sections of infected stems show dark  

brown to black streaking in the vascular tissue as 
the disease progresses. As invasion proceeds, the 
pith and cortex of the stem become dark brown. 
 
Slimy, sticky ooze forms tan-white to brownish 
beads where the vascular tissue is cut. When an 
infected stem or rhizome is cut across and the cut 
ends held together for a few seconds, a thin thread 
of ooze can be seen as the cut ends are slowly sep-
arated. If one of the cut ends is suspended in a 
clear container with clean water, bacterial ooze 
will form a thread in the water. 
 
Growing and propa-
gating from pathogen
-free plant material is 
the main method to 
avoid problems 
with Ralstonia, re-
gardless of the race 
and biovar involved. 
Propagators must use 
pathogen-free pot-
ting soil or other me-
dia, establish stock 
plants that are tested 
and known to be free 
of the bacteria, train 
workers handling the 
stock plants in meth-
ods and procedures 
that prevent the pathogen from contaminating the 
potting soil or coming in contact with the stock 
plants, and then maintaining this system through-
out the propagation phase of crop production. 
There are no chemicals or biological agents that 
sufficiently control these bacteria. Infected plants 
must be discarded as soon as possible. 
 
Fungal Leaf spot 
Leaf spot is caused by several fungi. The main 
pathogens are Acremonium sp., Phoma sp. and 
Cercospora sp. The symptom of Acremonium ap-
pears as tiny reddish brown spots on the upper 
surface of the leaves, flower stalk, bracteole and 
coma bract. In high humidity conditions, several 
spots may coalesce and cause leaf and inflo-
rescence blight. This symptom can al-
so develop rapidly after harvest and reduce vase 
life. The spots caused by Phoma sp. are tiny, irreg-
ular in shape and white or grey in the centre. Lat-
er, two or more spots may coalesce and form an 
irregular patch covering almost the whole leaf. 
Seriously attacked leaves and inflorescences turn 
yellow and eventually dry up. Cercospora leaf 
spot is a bigger spot, oval shaped with a yellow 
ring. The fungal leaf spot can lower the production 
yield by inflorescence blight, and rhizomes do not 
develop well. The disease can be controlled by 
spraying with fungicides such as zineb (0.3%), 
mancozeb (0.3%) or carbendazim (0.2 %). 

  Systemic symptom of bacterial    
  wilt disease 

    Infected pseudostem    
    bacterial wilt disease 
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Nematode pests 
Root knot nematodes (Meloidogyne spp.) and burrowing 
nematode (Radopholus similis) are the two most important 
nematodes causing damage to pathumma. Less often root 
lesion nematodes (Pratylenchus spp.) are found. Nema-
todes may reduce root growth or inhibit root development 
by forming local lesions on young roots. The lesions may 
also lead to secondary infections by fungi or bacteria, in-
creasing the plants' susceptibility. Wherever nematode 
problems are common, use only healthy, nematode-free 
planting material. Increasing the organic content of the 
soil also checks the multiplication of nematodes. The bio-
logical agent Pochonia chlamydosporia can be applied to 
the beds at the time of sowing @ 20 g/bed (at 106cfu/g) for 
management of nematode problems. 
 

Minor pests 
Adults and larvae of leaf feeding beetles such as Lema 
spp. feed on leaves especially during the monsoon season 
and form elongated parallel feeding marks. The spraying 
of malathion 0.1% undertaken for the management of 
shoot borer is sufficient to manage leaf feeding beetles. 
 
The lacewing bug (Stephanitis typicus) infests the foliage 
causing them to turn pale and dry up. The turmeric thrips 
(Panchaetothrips indicus) infests the leaves and flower 
petals causing them to roll, turn pale and gradually dry up. 
Infestation is more common during the post monsoon peri-
od especially in drier regions of the country. Spraying di-
methoate (0.05%) is effective for the management of the 
pests. 
 
References 
Jones, R. K. 1993. Southern bacterial wilt. In: Geranums 
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Moorman, G.W., 2013. Bacterial Wilt - Ralstonia sola-
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2013 May 27]. Available from:  
http://extension.psu.edu/pests/plant-diseases/all-fact-
sheets/ralstonia) 
 
Surachat Kooariyakul 1999. Pathumma Disease and their 
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See page 14 for a related abstract on Anthracnose control. 

Rhizome fungal rot 
The disease is caused by Pythium graminicolum or P. apha-
nidermatum. The collar region of the pseudostem becomes 
soft and water soaked, resulting in collapse of the plant and 
decay of rhizomes. Treating the flower bulbs or rhizomes 
with mancozeb (0.3%) for 30 minutes prior to storage and 
at the time of sowing prevents the disease. When the dis-
ease is noticed in the field, the beds should be drenched 
with mancozeb (0.3%) or pentachloronitrobenzene 
(PCNB). 
 
Insect and nematode pests 
Pathumma doesn’t suffer too many issues with insect pests. 
The most widespread insect pests tend to be rhizome scale, 
sucking or leaf eating insects, shoot borers and some minor 
pests. 
 
Rhizome scale 
The rhizome scale (Aspidiella hartii) infests rhizomes in the 
field at later stages of the crop and in storage. Adult 
(female) scales are circular, about 1mm in diameter, light 
brown to grey, and appear as encrustations on the rhizomes. 
They feed on sap and when the rhizomes are severely in-
fested, the rhizomes become shriveled and desiccated, af-
fecting their germination. Treat seed material with qui-
nalphos (0.075%) for 20-30 minutes before storage and also 
before sowing in case the infestation persists. Discard se-
verely infested rhizomes. 
 
Shoot borer 
The shoot borer (Conogethes punctiferalis) is the most seri-
ous pest of the genus Curcuma. The larvae bore into pseu-
dostems and feed on internal tissues. The presence of a bore
-hole on the pseudostem through which frass is extruded 
and the withered central shoot are characteristic symptoms 
of shoot borer infestation. The adult is a medium-sized 
moth with a wingspan of about 20 mm; the wings are or-
ange-yellow with minute black spots. Fully-grown larvae 
are light brown with sparse hairs. Spraying malathion 
(0.1%) at 21 day intervals is effective in controlling the pest 
infestation. The spraying has to be initiated when the first 
symptom of pest attack is seen on the inner-most leaf. 
 

Acremonium spot on bract, left, and on  petiole, at right 

http://extension.psu.edu/pests/plant-diseases/all-fact-sheets/ralstonia
http://extension.psu.edu/pests/plant-diseases/all-fact-sheets/ralstonia
http://agritech.tnau.ac.in/crop_protection/crop_prot_crop_insect_spi_tur&gin.html
http://agritech.tnau.ac.in/crop_protection/crop_prot_crop_insect_spi_tur&gin.html


 PAGE 6 THE BULLETIN / JUNE 2014 

Micropropagation in the Gingers 
 

Richard Criley, Dept. Tropical Plant & Soil Sciences, 
University of Hawaii, Honolulu, Hawaii 
 

  A recent review of the importance of conserving medici-
nally and economically important species of Zingiberaceae 
noted that wild collection and habitat destruction could 
bring about extinction for some gingers (Mohanty et al., 
2013).  Conservation in clonal repositories is difficult be-
cause of disease pressures.   Micropropagation offer po-
tential to conserve a diversity of germplasm resources in 
stable form that enables future breeding and improvement 
programs. 
 
In the more than 50 years since the widely cited publica-
tion by Toshio Murashige and Folke Skoog (1962), the 
medium they developed for the aseptic culture of plant 
tissue has been used to establish, multiply, and acclimatize 
many different kinds of plants.   Theirs was not the first 
such medium as others had developed media specialized 
for particular species.  The famous MS (for Murashige and 
Skoog) medium consists of a recipe of basal salts 
(elements required for plant growth) plus energy-releasing 
compounds (such as sugars), vitamins, and growth regula-
tors.  Whether used full strength or diluted to half strength 
or less, MS medium has been a starting point for much of 
micropropagation. 

 
 Plant cells possess a unique quality, known as totipotency, 
that allows the regeneration of a whole plant from just a 
single cell, whether it come from a flower petal, anther, 
ovule, leaf, stem or root tissues, or the apical meristems of 
shoots or buds.  The primary requirement is that the cell be 
able to divide.   The plantlets that ultimately result from 
such divisions may be identical to the mother plant or may 
vary (somaclonal variation) in one or more aspects, thus 
giving rise to new forms.   Special treatments can remove 
the cell walls and allow the fusion of the protoplasts of 
two cells, forming a hybrid that may display characteris-
tics of both plants.   
 
 A critical part of the process is getting tissue established 
in culture without contamination.  Plants are covered with 
microorganisms, many of which can attack an isolated bit 
of tissue when unimpeded by other microorganisms.  A 
major first step of researchers has been to develop means 
to sterilize the small bits of tissue used to initiate a culture.  
Getting this first step perfected leads to the establishment 
phase, after which multiplication can be pursued to gener-
ate numbers.    
 
 In an early review paper, Murashige (1974) classified dif-
ferent approaches to tissue culture.  If a small piece of tis-
sue from the apical meristem of a shoot or bud is used as 
the explant (the tissue used to start the multiplication pro-
cess), the resulting plants are very likely to be the same as 
the mother plant (little variation), but the process often 
produces fewer progeny per unit of time.  If undifferentiat-
ed tissues from  leaves or stems are the starting basis, the 

divisions often lead to a mass of undifferentiated cells 
known as callus.  Stimulating the callus with growth regu-
lators causes the formation of new meristems, leading to 
shoot development, and eventually plantlets that may dis-
play somaclonal variations (more variety, but also more 
plant production than from an apical explant).  Finally, 
cells that break away from callus can be stimulated by 
growth regulators to develop into embryo-like structures 
(somatic embryogenesis) that progress through stages like 
the embryos that lead to seed formation.  Such somatic 
embryos may display much variation, but there is usually a 
greater number of progeny than from the previous two 
variants.  
 
 Whether known as in vitro culture, mericloning, tissue 
culture, or micropropagation  the practices have engaged 
researchers for more than a half century.  Their objectives 
have included rescuing embryos of crosses that would not 
develop otherwise, conservation of endangered species, 
overcoming barriers that prevent other forms of propaga-
tion, multiplication of plants for commercial purposes, 
production of haploid (single genome) plants for breeding 
purposes, research on developmental processes, rapid in-
crease of desired germplasm,  efforts to produce medicinal 
compounds in vitro, studying plant-pathogen relations, 
attempting to free plants from viruses, or “just seeing if we 
can do it.” 
 
 Many gingers have medicinal or pharmaceutical uses, 
among them Alpinia galanga, Amomum testaceum, Costus 
speciosus, Curcuma aromatic, Curcuma longa, Curcuma 
zedoaria, Hedychium coronarium, Kaempferia galanga, 
and Zingiber officinale.  One need only search online for 
the genus and “micropropagation” to find hundreds of ci-
tations for these and other ginger species.  The most com-
monly cited culture medium is that of Murashige and 
Skoog (1962).  Table 1, adapted from Mohanty et al. 
(2013), illustrates some of the additional requirements for 
shoot multiplication using MS medium. 
 
 Most tissues have insufficient resources to support much 
cell division, let alone the development of differentiated 
structures, so a carbohydrate such as sucrose is added to 
the medium. The concentrations vary, often over a consid-
erable range. Sugars other than sucrose have also been 
used.  Media can also be formulated with the addition of 
vitamins (B vitamins are most frequent), and growth regu-
lators that stimulate cell divisions and differentiation of 
cell and tissue types.   One of the “master hormones” is 
auxin, but this is a common name for a number of specific 
chemicals, including indoleacetic acid, naphthalene acetic 
acid, indolebutyric acid, 2,4-dichlorophenoxyacetic acid, 
and others.  The concentrations used are quite low, and 
some auxins seem to yield better responses than others in 
different gingers. The other important class of hormones is 
cytokinins.  Both synthetic [kinetin, 6-benxylaminopurine 
(BA, BAP), thidiazuron (TDZ)] and natural (zeatin, 2iP) 
compounds find use in stimulating cell division and differ-
entiation of shoots.  In some cases, the formulation of the 
medium must be changed at intervals to encourage further 



 PAGE 10 THE BULLETIN / JANUARY 2005    THE BULLETIN / JUNE 2014 PAGE 7            

  
References: 
 
Mohanty, S, R. Parida, S. Sahoo and S. Nayak.  2013.  In vitro 
conservation of nine medicinally and economically important 
species of Zingiberaceae from Eastern India.  Proc. Natl. Acad. 
Sci. India Section B: Biological Sciences 1-5.  
 
Murashige, T.  1974.  Plant propagation through tissue culture.  
Ann. Rev. Plant Physiol. 25:135-165. 
 
Murashige,  T. and F. Skoog.  1962. A revised medium for rapid 
growth and bio assays with tobacco tissue cultures.  Physiol. 
Plant. 15:473-497. 

 
 

Table 1. Optimum requirements of growth regulators in MS media for shoot multiplication in 9 species of Zingiberaceae:  Zingiber 

(Z), ICurcumaI (C), Kaempferia (K), Alpinia (A), Hedychium (H),Globba (G). Adapted from Mohanty et al. (2013). 

 
Z. rubens                                                                                                        BA (2) + IAA (1) + Ads (100)                                                                                                                                  8.0 ± 0.1 

Z. zerumbet                                                                                             BA (3) + IAA (1) + Ads (100)                                                                                                                                  5.0 ±0.3 

C. aromatica                                                                                          BA (3)                                                                                                                                                                                                                               4.6 ±0.3 

C. amada                                                                                                        BA (2) + IAA (0.5)                                                                                                                                                                             3.8 ±0.2 

C. caesia                                                                                                         BA (1) + IAA (0.5)                                                                                                                                                                             3.5 ±0.2 

K. galanga                                                                                                  BA (1) + IAA (0.5)                                                                                                                                                                           10.1 ±0.2 

A. galanga                                                                                                  BA (3) + Kn  (3) + NAA (1)                                                                                                                                       15.6 ±0.2 

H. coronarium                                                                                   BA (3) + Kn  (3) + TDZ (0.2)                                                                                                                                  13.2 ±0.3 

G. marantina                                                                                          Kn (3) + NAA (0.5)                                                                                                                                                                          9.5 ±0.4 

 
BA = Benzylaminopurine, IAA= Indoleacetic acid, NAA = Naphthaleneacetic acid, Kn = Kinetin, Ads = Adenosine disulfate, TDZ 
= Thidiazuron 

Species                                                                                                           Growth Regulators (mg/L)                                                                                                            Mean Max. No. shoots/explant  ±SE 

development.  The various combinations of compounds and 
concentrations add complexity to the process of finding just the 
right recipe.  Nutrient availability depends upon pH so this, too, 
must be adjusted, and may differ from species to species.   
Added to this, the nutrient medium can be either a solid (use of 
different gelling agents) or liquid, with different expectations of 
a final result.  
 
 The abstracts that follow are representative of the kinds of mi-
cropropagation research that has been conducted with various 
gingers.  All abstracts were accessed through an online search, 
but interlibrary loan was used to access English language ab-
stracts of articles originally published in another language.  
Botanic names remain as cited in the publication.  These ab-
stracts provide a starting point from which to explore micro-
propagation with other gingers.  (Photographs courtesy of R. 
Criley.) 

Wannakrairoi, S.  1992.  In vitro propagation of Pa-
tumma (Curcuma alismatifolia Gagnep.) 
HortScience 27(6): 585 (Abstract 113).  See also: Ka-
setsart  J. Nat. Sci. 31(3):353-356 (1997). 
 

Patumma, a native of Thailand, is a new ornamental crop. 
Its increased demand for export makes the species vul-
nerable to extinction.  Cloning methodology is thus need-
ed for the production of both existing and newly devel-
oped clones.  Young inflorescence segments and lateral 
buds from rhizomes can be used as explants.  For decon-
tamination of the lateral bud, the success was dependent 
upon both pre-treatment and disinfestation procedures.  
The bud from a dried rhizome was better than one from a 
fresh rhizome.  Prior to disinfestation with sodium hypo-
chlorite, pre-treatment of the rhizome in 52°C water for 5 
minutes could replace the use of an antibiotic.  Plantlets 
were placed on modified MS media with 0, 6.67, 13.32, 
19.98 or 26.64 µmol/l benzyladenine (BA) or 0.19,0.56, 
1.67, or 5 µmol/l kinetin.  The best multiplication rate of 
4.83 fold was obtained when longitudinally-divided rhi-
zome was on the medium with 13.32 µmol/l BA. The 
result also showed that wild-collected and selected clones 
responded similarly to the media. When the MS media 
modified with 13.32, 15.54, 17.76, and 19.98 µmol/l BA 
in combination with 15, 30, and 45 g/l sucrose were test-
ed, the multiplication rate of non-divided plantlets were 
all the same.  Acclimatization by opening the culture ves-
sel for 3 days improved plantlet survival rate ex vitro. 

Toppoonyanont, N., Chong-
sang, S., Chujan, S., Somsueb, 
S. and Nuamjaroen, P. 2005. 
Micropropagation scheme of 
Curcuma alismatifolia Gagnep.   
Acta Hort. (ISHS) 673:705-712. 

 

This study was conducted to de-
velop efficient and repeatable micropropagation scheme for 
Curcuma alismatifolia Gagnep., starting from initiation, 
multiplication, to rooting stage. During the initiation stage, 
Curcuma alismatifolia Gagnep. coflorescences were re-
moved from each pouch of inflorescence, and used as start-
ing materials. They were cultured in a modified MS (1962) 
containing 10 mg/L BA and 0.1 mg/L IAA. After 1 month 
in culture, they developed and reverted to vegetative shoots 
located at the same positions and arranged spirally within 
the bracteole, similarly to those in vivo. It was clear from 
anatomical analysis that shoots directly emerged from flow-
er organs, not via callus formation. During multiplication 
stage factors such as BA and TDZ were evaluated at con-
centrations of 0, 0.1 and 0.5 mg/L with combinations of 
Imazalil (IMA) at 0, 2 and 4 mg/L. It was found that 0.5 
mg/L TDZ in combination of 4 mg/L IMA was able to in-
crease 30-40 new shoots from one explant with retarded 
shoot morphology. Before transferring to the greenhouse  
retarded shoots elongated and rooted in medium containing 
0.3 mg/L BA and 0.1 mg/L IAA, and 0.1 mg/L IAA, re-
spectively. The micropropagation scheme is also presented.   

Curcuma alismatifolia 
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Sotthiku, C. and P. Apavatjrut. 1996. Effect of Explant 
Size and Age on in Vitro Propagation of Curcuma ros-
coeana Wall. HortScience 31(4):629.   
Propagation of Curcuma 
roscoeana in vitro was 
done successfully by 
culturing 0.5 x 1.0 mm 
shoot tips from young 
buds onto modified MS 
(1962) + 0.25 mg.L -1 
kinetin. The bud-derived 
new plantlets could be 
multiplied on a new me-
dium. Stem explants 10 
mm in size, measured 
from base of the plantlets 
longitudinally cut in half, 
were the most suitable 
culture explants provid-
ing 2.8 new healthy 
plantlets/cultured ex-
plant. Explants from 4, 
6, and 8 weeks old plant-
lets were more suitable 
than those of 2 weeks old 
when grown on agar or in liquid medium. From a histolog-
ical study, it was found that new buds developed from 
preexisting meristems. The buds, like root initiation, could 
also occur directly from initial culture explants, not 
through callus. The plantlets obtained could successfully 
be transferred into growing pots, having a 95% survival 
rate. 
 
Sotthikufl, C. and P. Apavatjru.  1997. Effect of Differ-
ent Concentrations of Plant Growth Regulators on in 
Vitro Propagation of Curcuma roscoeana Wall.   
HortScience 32(3):460 (Abstr. 191). 
Curcuma roscoeana Wall. is a tuberous perennial plant 
with tuberous rhizomes. It is an endangered species. In 
nature, it has a very low rate of multiplication. Propaga-
tion of C. roscoeana in vitro was done by culturing 0.5 x 
1.0-mm shoot tips from young buds onto modified Mu-
rashige and Skoog (MS)+ 0.25 mg/L kinetin. Stem ex-
plants 10.0 mm in size, measured from the base of the 
plantlets longitudinally cut in half, were used in the exper-
iments. The first experiment was done by varying the con-
centration of both kinetin and NAA, in MS liquid medium, 
at (0-8.0 mg/L and 0¬0.05 mg/L, respectively. There were 
no significant differences of kinetin and NAA concentra-
tions on the number of plantlets obtained. The 0.5-mg/L 
kinetin treatment gave the highest yield in number of new 
plantlets (3.1 plantlets/cultured explant). In the second 
experiment, various concentrations of BAP from 0 to 8.0 
mg/I were tested. 2.8-3.7 plantlets were formed in the me-
dia with 0.05-2.0 mg/L of BAP. The most suitable concen-
tration of BAP was at 1.0 mg/L, providing 3.7 plantlets/
cultured explants. Kinetin or BAP alone could be used in 
MS medium for rapid clonal propagation of C. roscoeana. 
The rooted plantlets could be successfully transferred into 
growing pots. 

Cousins, M. M.and J. W. Adelberg.  2008. Short-term 
and long-term time course studies of turmeric 
(Curcuma longa L.) microrhizome development in vitro. 
Plant Cell Tissue Organ Culture 93(3):283-293.  
Turmeric (Curcuma longa 
L.) plantlets were cultured 
in MS (Murashige and 
Skoog Physiol Plant 
15:473-497, 1962) liquid 
medium with 6% sucrose. 
Microrhizome develop-
ment was observed in the 
presence of methyl 
jasmonate (MeJa) (0, 5 
and 16 mu M) and ben-
zyladenine (BA) (0, 0.32 
and 1 mu M). Leaf, root, 
rhizome growth, and sug-
ar use were measured 
weekly for 6 weeks in 
small vessels (180 ml) and four times in 23 weeks in larg-
er vessels (2.5 l). MeJa reduced leaf, root, and rhizome 
biomass. BA had a positive effect on biomass accumula-
tion. Microrhizome mass increased at a linear rate during 6 
weeks of culture while roots and leaves accumulated bio-
mass at an exponential rate. Sugar use correlated nearly 
directly to whole plant dry weight (DW) in the short and 
long-term experiments. Microrhizomes became a larger 
fraction of whole plant DW as plantlets aged. After 6 
weeks, about 1.8 g of microrhizome DW per liter of media 
had been produced (in both time courses), and after 23 
weeks, about 26 g of microrhizome DW per liter of media 
had been produced. Secondary rhizomes were first ob-
served at 14 weeks, and most plants had them by 23 
weeks. A method for rhizome production in a long-term 
culture system was described. The linear relationship be-
tween DW and sugar use will be useful in the eventual 
development of a model for sugar use to biomass to sec-
ondary metabolite production. 
 
Goyal, A. K., Ganguly, K., Mishra, T., & Sen, A. 2010. 
In vitro multiplication of Curcuma longa Linn.–an im-
portant medicinal zingiber.  North Bengal University 
Journal of Plant Sciences 4:21-24. 
Curcuma longa Linn. is a herbaceous perennial plant be-
longing to the family Zingiberaceae. In vitro protocol for 
the regeneration of plantlets from the sprouted rhizomes of 
turmeric was optimized. Murashige and Skoog media sup-
plemented with different concentrations and combinations 
of cytokinins and varied percentage of sucrose were exper-
imented. Murashige and Skoog media supplemented with 
benzyl amino benzene (BAP) at the concentration of 2mg/l 
and sucrose 3% showed the best regeneration in compari-
son to Kinetin when used singly. Combination of 2mg/l 
BAP and 3mg/l Kinetin resulted in highest number of 
shoots. The same media showed spontaneous rooting. 
Healthy regenerated plantlets were selected for hardening 
in sterile mixture of garden soil and sand in the ratio of 
1:1. Ninety three percent of the micropropagated plantlets 
survived to maturity when transferred to soil. 

Curcuma roscoeana 

Curcuma longa 
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Nguyen Hoang Loc, Doan Trong Duc, Tae Ho Kwon, 
Moon Sik Yang. 2005. Micropropagation of zedoary 
(Curcuma zedoaria Roscoe) – a valuable medicinal 
plant.  Plant Cell, Tissue and Organ Culture.  81(1): 
119-122. 
 

Tissue culture propaga-
tion system was devel-
oped for zedoary 
(Curcuma zedoaria Ros-
coe), a valuable medici-
nal plant, using rhizome 
sprout cultures. Shoots 
were induced from rhi-
zomes on basal MS me-
dium containing 20 g l−1 
sucrose and 5 g l−1 agar, supplemented with 20 (v/v) 
coconut water (CW) and benzylaminopurine (BA) con-
centrations from 0.5 to 5.0 m g l−1. The excised shoots 
were subcultured on Murashige-Skoog (MS) medium 
with 20 (v/v) CW and different concentrations of BA and 
kinetin (Kin), either alone or in combination with indole-
butyric acid (IBA) or naphthaleneacetic acid (NAA). MS 
medium with 20 (v/v) CW, 3 mg l−1 BA, and 0.5 mg l−1 
IBA resulted in a multiplication rate per shoot; 5.6 shoots 
per explant were obtained on average after 30 days of 
culture. Well-developed shoots (30–40 mm in length) 
were rooted on MS medium containing 20 g l−1 sucrose 
and 8 g l−1 agar, supplemented with 20 (v/v) CW and 2 
mg l−1 NAA. More than 95 of the rooted plants were 
established in pots after hardening. 

 
Stanly, C.  2007. Clonal propagation of Curcuma zed-
oaria Rosc. and Zingiber zerumbet Smith 
(Zingiberaceae). Thesis for Master of Science at the 
Universiti Sains, Malaysia. 
http://
eprints.usm.my/8891/1CLONAL_PROPAGATION_
OF_Curcuma_zedoaria_ROSC.pdf 
(See also Biotechnology 6(4):555-560, 2007; Afr. J. 
Biotechnology  9 
(28):4326-4333, 2010). 
 

For establishment of 
aseptic rhizome buds of 
Curcuma zedoaria and 
Zingiber zerumbet, the 
buds were surface steri-
lized with 100 mg/L 
mercury Chloride 
(HgCl2) for five 
minutes followed by 
20% (v/v) Clorox® with 
few drops of Tween 20 
for 10 minutes in the 
first stage and 10% (v/v) 
Clorox®  for 10 minutes 
in the second stage. This 
sterilization protocol 
enabled the production 
of 87% aseptic and survived bud explants for C. zedoaria 
and 80% for Z. zerumbet. The optimum shoot prolifera-
tion medium for both the species was MS  
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(Murashige and Skoog, 
1962) medium supplement-
ed with 0.5 mg/L BA and 
0.5 mg/L IBA. Shoot ex-
plants of both species cul-
tured in liquid proliferative 
medium produced twice 
the number of multiple 
shoots than solid prolifera-
tive medium. The suitable 
period of subculturing for 
these species was found to 
be eight weeks. Continuous 
subculturing of these spe-
cies caused a decrease in 
the number of multiple 
shoots formed. For C. zed-
oaria, divided shoot ex-
plants produced signifi-
cantly higher number of 
shoots than undivided or whole shoots. But for Z. zerumbet 
the number of multiple shoots produced by divided shoots 
was lower than the undivided or whole shoots. In vitro 
plantlets of both species were successfully acclimatized to 
the soil with 100% survival rate. The divided shoot explants 
of C. zedoaria produced 3.5 shoots per half shoots explant 
after being immersed in the liquid proliferative medium for 
15 minutes for two weeks using temporary immersion sys-
tem (TIS). For C. zedoaria, shake flask system produced 
more number of multiple shoots than TIS. For Z. zerumbet 
there was no significant difference in the number of multi-
ple shoots produced by TIS and shake flask system. There 
was significant difference in the number of multiple shoots 
of C. zedoaria and Z. zerumbet produced in proliferation 
medium (MS medium plus 0.5 mg/L BA and 0.5 mg/L 
IBA) plus 30 g/L and 15 g/L sucrose using TIS. However, 
there was no significant difference in the fresh weight and 
dry weight of the multiple shoots of C. zedoaria and Z. 
zerumbet produced in the proliferation medium plus 30 g/L 
and 15 g/L sucrose using TIS. In shake flask system, there 
was also no significant difference in the number, fresh 
weight and dry weight of the multiple shoots of both the 
species produced in proliferation medium plus 30 g/L su-
crose and 15 g/L sucrose. 
 
Yasuda, K., T.  Tsuda, H. Shimizu,  A. Sugaya.  1988. 
Multiplication of Curcuma Species by Tissue Culture.  
Planta Med. 54(1): 75-79. 
Callus induction starting from the rhizome tissue of plants 
of three Curcuma species: Curcuma zedoaria Roscoe, C. 
domestica Valeton, and C. aromatica Salisbury 
(Zingiberaceae) was performed. Successful callus formation 
was obtained in all three species using Murashige-Skoog's 
(MS) medium supplemented with 1-naphthalene-acetic acid 
(NAA) (1 ppm) and kinetin (0.1 ppm). Plantlet formation of 
C. zedoaria from stem tips was successfully conducted on 
MS medium containing NAA (0-1 ppm) or 6-benzyladenine 
(BA)(0-3 ppm) at 26 °C under the condition of 12 h photo-
period. Production of essential oil in tissue-cultured plants 
of C. zedoaria were examined using gas chromatography 
and the same gas chromatogram patterns of essential oil as 
in the mother plants were detected. 

Curcuma zedoaria field 

C. zedoaria inflorescence 

Zingiber zerumbet 
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Yunusa,  F., M. A. Aziza,  A. K. Mihdzar, A. A. Ra-
shida. 2012. In vitro propagation of Etlingera elatior 
(Jack) (torch ginger).  Scientia Horticulturae 135:145–
150. 
An efficient protocol for com-
plete plant regeneration from 
suckers of Etlingera elatior 
(Jack) has been developed. The 
addition of N6-benzyl amino-
purine (BAP) (0, 13.32, 22.20, 
31.08, and 44.40 μM) to the 
culture medium comprising Mu-
rashige and Skoog (MS) basal 
salts, 3% sucrose, 0.4% Gel-
rite™ did not show any signifi-
cant effects on percentage of 
shoot induction and mean num-
ber of shoots produced. Various 
concentrations of BAP (0, 13.32, 22.20, 31.08, and 44.40 
μM), 6-furfurylaminopurine (kinetin) (0, 13.95, 23.25, 
32.55, and 46.50 μM) and N6-(2-isopentenyl) adenine (2-
iP) (0, 14.76, 24.6, 34.44, and 49.2 μM) were tested for 
shoot multiplication. BAP at all levels were found suita-
ble for the multiplication of shoot. However, the low lev-
el of 13.32 μM BAP was chosen as the best concentration 
of BAP due to economic feasibility. The best root prolif-
eration was observed on MS medium without plant 
growth regulator (PGR). Assessment of various potting 
media for acclimatization showed medium containing 
soil:sand:peat moss (1:1:1) produced high survival of 
plantlets, number of leaves produced per plant and the 
plant height. This protocol provides a basis for future 
studies on mutation induction, genetic engineering, and 
could be applied for large-scale multiplication of this val-
uable plant.  Highlights: ► Observed no significant dif-
ference in shoot induction among BAP treatments tested. 
► BAP at all levels were more suitable than kinetin and 
2iP for shoot multiplication. ► Low level of 13.32 μM 
BAP was most economic for shoot multiplication. ► 
Rooting was most ideal in MS medium without plant 
growth regulator. ► Most suitable acclimatization medi-
um consisted of soil:sand:peat moss (1:1:1). 
 
Midhzar, A. K. (2011). Micropropagation of Etlingera 
elatior (Zingiberaceae) by using axillary bud explants. 
Journal of Medicinal Plants Research, 5(18), 4465-4469. 

Axillary bud explants of Etingera elatior were cultured on 
Murashige and Skoog (MS) basal medium, supplemented 
with various concentrations of cytokinin (BAP) or auxin 
(IAA) as plant growth regulators. The addition of 22.2 
µM BAP to the MS medium produced the highest mean 
number of shoots (3.67) per explants as compared to oth-
er concentrations. The best shoots length (4.20 cm) was 
obtained from the medium containing 26.6 µM of BAP. 
For in vitro rooting of shoot, MS medium supplemented 
with 11.4 µM IAA produced the highest number of root, 
whereas 34.2 µM IAA gave the longest roots in the medi-
um. The proliferated shoots were green and healthy in 
appearance. The Plantlets with well developed roots were 
hardened, acclimatized and planted out successfully with 
a survival rate of 75%. 

Pan, X. F. and  C.M.Wang. 2003.  Studies on rapid in 
vitro propagation of Phaeomeria magnifica.  Acta Hor-
ticulturae Sinica  30(2):183-186. 
The research result of the in vitro propagation of the Phae-
omeria magnifica is presented in this paper.  The results 
showed that using MS + 6-BA 2.0 mg/L + NAA 0.1 mg/L 
+ CW (coconut water) 10% as proliferation medium, an 
optimal proliferation rate was obtained; the proliferation 
rate could reach 4.3 times. Using double shoots as ex-
plants, after 30 days of culture in the medium, it could am-
plify 5.4 times.  The root formation of Phaeomeria mag-
nifica tissue culture shoots had a low demand for exotic 
hormones, even in a medium of no hormones it could still 
form a  good root system; the rooting rate could reach 
100%.  The transplantation of Phaeomeria magnifica tis-
sue culture shoots was simple and feasible. There was no 
strict demand for matrix, when the plants were transplant-
ed to a superficial soil, the survival could reach 100%, and 
the pants grew well. 
 
M. Borthakur, M. J. Hazarika, R.S. Singh.  1998.  A 
protocol for micropropagation of Alpinia galanga. 
Plant Cell, Tissue and Organ Culture.  55(3):231-233. 
Emerging buds of rhizome of 
Alpinia galanga Willd. pro-
duced shoots and roots sim-
ultaneously when cultured in 
MS medium supplemented 
with kinetin 3.0 mg l-1. Each 
explanted shoot bud pro-
duced 8 shoots in average 
and roots simultaneously 
within 8 weeks. Shoot prolif-
eration could be continued 
even after a year by transfer-
ring each divided shoot ex-
plant to the same medium. 
Regenerated plantlets could 
be sucessfully transferred to 
soil where they grew well 
within 10–12 weeks with 
80% survivality 
 
Illg, R. D., & Faria, R. T. (1995). Micropropagation of 
Alpinia purpurata from inflorescence buds. Plant Cell, 
Tissue and Organ Cul-
ture, 40(2), 183-185. 
Alpinia purpurata K Schum 
inflorescence buds inoculat-
ed on Murashige and Skoog 
medium (MS) containing 
10 μM 6-benzyladenine 
with 5 μM naphthaleneace-
tic acid gave rise to multi-
ple shoot formation with a 
mean increase of 15 to 20 
new shoots each 4 weeks. 
Plants could be stored for 
more than 6 months in 
flasks containing deionized 
water with 5 g 1-1 sucrose 

Etlingera elatior  

Alpinia galanga 

Alpinia purpurata  
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mation started after 20 d of incubation in stationary cul-
tures at 25±1°C in the dark. Microrhizomes with 1–4 buds 
and weighing 73.8 to 459 mg each were harvested after 50
–60 d. After storage for 2 months in moist sand at room 
temperature, 80% of the microrhizomes sprouted produc-
ing roots and shoots. 
 
Finger, F. L., Arimura, C. T., & Casali, V. W. 2000. A 
fast method for in vitro propagation of ginger. Tropi-
cal Science, 40(2), 86-91. 
Induction of etiolated shoot elongation was used to propa-
gate ginger (Zingiber officinale, clone Atibaia from Bra-
zil). The basal portions of plantlets were grown in the dark 
in Murashige and Skoog (MS) medium containing 0, 5, 
10, 15 or 20 µM naphthaleneacetic acid (NAA) for 30 
days to induce formation of etiolated shoots. Culturing the 
shoots in MS supplemented with 25 µM kinetin regenerat-
ed adventitious shoots along the nodes. These regenerated 
shoots were transferred to a hormone-free MS medium for 
30-35 days for rooting and further growth of shoots. This 
protocol makes it possible to regenerate 10-15 plantlets 
from each initial explant. 
 
Freitez, Y. H. de and J. P. de Casares.  1997.  Micro-
propagacion del jengibre (Zingiber officinale R.) por 
organogenesis y embryogenesis.  Proc. Interamer. Soc. 
Trop. Hort. 41:71-76. 
In order to develop a proper methodology for ginger 
(Zingiber officinale R.) in vitro clonal propagation, sever-
al organogenesis and embryogenesis experiments were 
conducted. Organogenesis was induced with shoots tips 
from in vitro plants. The explants were cultivated in 6 
starting media containing Murashige and Skoog (MS) salts 
and BA combinations (2.0 mg/I; 2.5 mg/I and 3.0 mg/I) 
and ANA (0.0 and 0.25 mg/I). The explants grew for 42 
days under 25 µEms light, 24 ± 2°C temperature and 70% 
relative humidity. The multiplication of the shoots and 
subculture posterior was done using a medium similar to 
the previous medium except for the addition of only 3.0 
mg/I of BA and 35 µEms light. It had axillary and adventi-
tious buds and radical development by direct organogene-
sis, being significantly higher in those derived from the 
treatment with 2.5 y 3.0 mg/I of BA. The contamination 
was 1.7%. To induce embryogenesis, we used explants 
basal foliate sections of in vitro plants. Plants were main-
tained under dark conditions for 60 day similar climatic 
conditions as those used for the organogenesis assays, in 
12 media with BA (0.0 and 1.0 mg/I), 2,4-D (0.5; 1.0 and 
1.5 mg/I), Dicamba (0.4; 0.6; 0.8 mg/I) and Pandock agar 
(7.0 g/I). No embryogenic response was obtained; howev-
er, there was a tendency to develop rhizogenic callus-like 
tissue when the media contained only the auxin 2,4-D. 
Plant acclimatization was completed with laboratory hard-
ening under 85 µEms light during 7 days and transplanted 
to the shade saran in moisturized chambers above 9 sub-
strates. The percentage of established plants and the sani-
tary conditions tended to be better in the presence of sand 
only or sand in combination with the others. It is possible 
to obtain a section of rhizome with 8 to 12 buds and a 
multiplication rate of 70,000 plants/rhizome/year. 

Mogollon, N. J., M. Gonzalez and J. G. Diaz.  1997.  
Multiplicacion clonal in vitro y acclimatizacion de Al-
pinia purpurata.  Proc. Interamer. Soc. Trop. Hort. 41-
62-69. 
 

With the purpose of quickly increasing the number of 
Alpinia purpurata (VieilI) K. Schum. cv Jungle King 
plants, shoots from the initiation phase were subcultured 
in two multiplication media. The first one suggested by 
Vuysteke and De Langhe ( 1985) for banana and the sec-
ond one cited by Chang y Criley (1993) for Alpinia, var-
ying in both cases the Murashige and Skoog (MS) salts 
concentration by ½  and 1. After two subcultures, statisti-
cal differences between treatments were not detected. 
The acclimatization was done in six substrates: sand (S1), 
coconut (S2), sand:coconut (S3), sand:soil (S4), coco-
nut:soil (S5) and sand:coconut:soil (S6), identifying the 
physical and chemical characteristics of each. During the 
60 days. the percentage of survival was 100%, except for 
the sand:soil. where it was reduced to 92%. Statistical 
differences between treatments were not detected for 
plant height, number of shoots and number of leaves. For 
the variables length and number of roots and diameter 
and length of rhizome, statistical differences were detect-
ed for the former, obtaining average values 7.30 to 11.29 
cm; from 5.67 to 8.83 mm and 1.08 to 1.67 cm. respec-
tively. The substrates S6 and S3 were superior, fol1owed 
by S2, S1, and S5. The quality of the root system was 
superior in S2. 
 
Hosoki, T. and Y. Sagawa, 1977.  Clonal propagation 
of ginger (Zingiber officinale Roscoe) through tissue 
culture.  HortScience, 
12 :451-452. 
Clonal propagation of gin-
ger (Zingiber officinale 
Roscoe) was achieved by 
in vitro culture using buds 
from rhizomes in storage 
on a medium consisting of 
Murashige-Skoog major 
elements, Ringe-Nitsch 
minor elements and vita-
mins, 2% sucrose, and 1 
ppm 6-benzylaminopurine (BA).  Numerous adventitious 
shoots with roots were proliferated by repeated subcul-
ture of individual plantlets on 1 ppm BA medium.  Root-
ed plantlets were successfully transferred to a mixture of 
2 peat: 1 sponge rock: 1 vermiculite in the greenhouse 
and eventually to full sun in the nursery. 
 
Sharma, T. R., & Singh, B. M. (1995). In vitro micro-
rhizome production in Zingiber officinale Rosc. Plant 
cell reports, 15(3-4), 274-277. 
Microrhizomes of Zingiber officinale were successfully 
produced from tissue culture derived shoots by transfer-
ring them to liquid MS medium supplemented with 1 mg/
l BAP, 2 mg/l calcium pantothenate, 0.2 mg/l GA3 and 
0.05 mg/l NAA for shoot proliferation. After 4 weeks of 
incubation, the medium was replaced with microrhizome 
induction medium, consisting of MS salts supplemented 
with 8 mg/l BAP and 75 g/l sucrose. Microrhizome for-  

Zingiber officinale  
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Faria, R.T. and Illg, R.D.  1995.  Micropropagation of 
Zingiber spectabile Griff. Scientia Horticulturae 62(1-2)
L135-137. 
Bud multiplication was 
promoted from rhizome 
axillary buds in Mu-
rashige and Skoog (MS) 
culture medium by com-
bining 10 μM 6-
benzyladenine (BA) 
with 5 μM indole-3-
acetic acid (IAA). Shoot 
formation occurred 
when buds were trans-
ferred to MS/2 contain-
ing only 10 μM BA, on 
a rate of 15 to 20 new 
shoots every 30 days. 
Rooting was obtained 
when the shoots were 
placed in water or MS/2 
with 5 μM naphtha-
leneacetic acid (NAA) 
or IAA. 
 
Idris, F.D., M. Jalil, H. Ibrahim, N. Khalid .  2009.  
Establishment of embryogenic cell suspension and 
field evaluation of regenerants of Zingiber zerumbet 
Smith. VI International Symposium on In Vitro Cul-
ture and Horticultural Breeding. Acta Horticulturae 
829: 319-324.   
Zingiber zerumbet 
Smith, a medicinal gin-
ger containing 
zerumbone which has 
been shown to have anti
-inflammatory proper-
ties and inhibitory activ-
ity against Epstein-Barr 
virus which can cause 
certain cancers. Tissue 
culture technique 
through embryogenic 
cell suspension was 
found to be the best so-
lution to provide disease 
free planting materials 
and in abundance. Explants were cultured on M1 media 
which consist of MS basal medium supplemented with 1 
mg/L biotin, 1 mg/L 2,4-D, 1 mg/L IAA, and 1 mg/L 
NAA under dark conditions to induce embryogenic callus 
which were transferred to M2D liquid medium to estab-
lish proliferating cell suspension. Shoots were regenerat-
ed on hormone free MS basal media without light for a 
maximum of 8 weeks and were transferred to a BAP aug-
mented MS media under a light regime to produce com-
plete plants. Approximately 210 plantlets per ml of the 
settled cell volume (SCV) were produced. The regen-
erants were grown to maturity (10 to 12 months) in the 
field. The rhizomes from the tissue culture derived plants 
were shown to have more tillers and higher rhizome yield 

than the conventional rhizome propagated plants. The 
amount of zerumbone present in tissue cultured derived rhi-
zomes were higher compared to the conventionally propa-
gated plants. 
 

Punyarani, K., & Sharma, G. J. 2010. Micropropagation 
of Costus speciosus (Koen.) Sm. using nodal segment cul-
ture. Notulae Scientia Biologicae, 2(1):58-62. 
Nodal segments of Costus speciosus (Koen.) Sm. containing 
single axillary buds were cul-
tured on Murashige and Skoog 
medium (MS medium) supple-
mented with plant growth regu-
lators for inducing plantlets. For 
breaking of axillary bud dor-
mancy, nodal segments were 
cultured on 40-70g·l-1 sucrose 
or 1-13 μM adenine sulphate 
(AdS) supplemented MS basal 
medium containing 5 μM 6-
benzylaminopurine (BAP) and 
1μM α-naphthalene acetic acid 
(NAA). The nodal segments 
cultured on 1-13 μM AdS, 5 
μM BAP, 1 μM NAA and 50 
g·l-1sucrose showed simultane-
ous production of shoots and 
roots while those cultured on 5 
μM BAP, 1 μM NAA and 40-70 g·l-1sucrose produced 
shoots only. The most effective media for breaking axillary 
bud dormancy was 5 μM BAP, 1 μM NAA, 50 g·l-1 sucrose 
and 10 μM AdS supplemented medium. The propagules 
from 40-70 g·l-1  sucrose produced roots in shoot multiplica-
tion medium, i.e.,10 μM AdS, 1 μM NAA, 50 g·l-1sucrose 
and 3-11 μM BAP supplemented medium. The best response 
for shoot multiplication was on 10 μM AdS, 1 μM NAA, 50 
g·l-1 sucrose and 7 μM BAP. The well-rooted shoots were 
hardened and transferred to the soil where they showed 95% 
survival rate. Results show that axillary bud can be used for 
micropropagation of Costus speciosus. 
 
Huang, P. L. and C.C. Tsai.  2002.  Micropropgation of 
Hedychium coronarium Koenig via somatic embryogene-
sis.  J. Chinese Soc. Hort. Sci. 
48(3):239-245. 
The purpose of this experiment 
using somatic embryogenesis 
was not only to deveop the mi-
cropropgation method of gin-
ger lily in a short period of 
time, but expected to be used 
for the materials of future 
transgenic plants.  Among dif-
ferent organ explants from gin-
ger lily, only sheaths and 
leaves cultured in VA (Vacin 
and Went) medium containing 
5 mg/L 2,4-D + 0.5 mg/L BA = 
3% sucrose and 200 ml/L co-
conut water for 3 months could 
be induced to form embryogen- 

Zingiber spectabile  

Z. zerumbet young inflorescence 

Costus speciosus 

Hedychium coronarium  
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ic callus.  It could produce lots of germinated or ungermi-
nated somatic embryos per culture directly from the sur-
face of calli after culture in MS medium containing 4 mg/
L BA and 0.05 mg/L NAA.  The shoots could develop 
into intact lants with vigoruous appearance after 2 
months in culture.  The amplified callus showed slightly 
increased embryogenesis frequency after being exposed 
to an osmotic stress by sorbitol. 
 
Jala, A., Chanchula, N., & Taychasinpitak, T. 2013. 
Multiplication new shoots from embryo culture on 
Globba spp.  Intern. Trans. J. Eng., Management & 
Appl.  Sci. & Techn. 4(3):207-214. 
Young embryos could be induced to germinate by trim-
ming the young seeds. However, there is no significant 
difference on mean number of shoots induced from Glob-
ba varieties cultured on MS 
medium supplemented with 
various BA concentrations. 
Nevertheless, Khao Burma 
cultured on MS medium in-
corporated with 2 mg/l BA 
gave the highest average mul-
tiplication rate of new shoots 
at 4.33 shoots, while varieties 
G-75, G-52, G-08 and com-
mercial white cultured on MS 
medium supplemented with 5 
mg/l BA gave the highest av-
erage number of new shoots 
at 8.66, 5.33, 5.33, and 5.33 
shoots, respectively. 
 
Tandon, P., Bhowmik, S. S. D., Mao, A. A., & Ku-
maria, S. 2007. Rapid in vitro Clonal Propagation of 
Mantisia spathulata Schult, A Rare and Endemic Plant 
of Northeastern India for Recovery. Biotechnology, 6
(1):68-71. 
Abstract: Mantisia spathulata (Zingiberaceae) is a rare 
and endangered, endemic plant of North-East India. The 
plant has been rediscovered from Mizoram, India after 
two decades. Successful recovery of the plant has been 
achieved through an efficient true-
to-type micropropagation protocol. 
Various concentrations of 6-
benzylaminopurine (BAP) and 
naphthaleneacetic acid (NAA) were 
tried for in vitro plantlet production 
from rhizomatous shoot explants. 
Optimum shoot and root multipli-
cation was obtained in 8 weeks us-
ing rhizomatous shoot explants cul-
tured on Murashige and Skoog me-
dium supplemented with 11.1 μM 
BAP and 2.7 μM NAA. The  in 
vitro plantlets were successfully 
weaned and transferred to soil with 
about 90-93% survival rate. So far, more than 1000 
plants have been produced successfully and reintroduced 
into nature for the recovery of this species. 

 
 
Costaceae cultivar registry (continued from 20(1) 
 

'Phuket Kiss'   
PARENTAGE 
Costus 
productus X 
(unnamed  
hybrid) 
ORIGIN: Hy-
brid of species 
Costus 
productus with 
an unnamed Tim Chapman hybrid of C. productus X pul-
verulentus. Bred, named and introduced by Annop Ong-
sakul. 
DESCRIPTION: Plant grows to 1.8 meters, flowers all 
year.  Bracts are bright orange with yellow nectar callus.  
Tips of bracts pointed and turned outwards.  Flower  is or-
ange with open labellum.  Leaves are pale green, under-
sides are pubescent. 
REFERENCE: Personal correspondence with A. Ongsakul 
PHOTO: www.heliconia.org/Registry 
Costus_PhuketKiss.jpg 
 

'Firebird'   
PARENTAGE: 
Costus aff. osae 
X comosus 
ORIGIN: 
Origin uncer-
tain, plant ob-
tained from 
Tom Wood 
who received it in south Florida. Named and introduced as 
'Firebird' by Dave Skinner 
DESCRIPTION: A key character distinguishing this culti-
var is the bicarinate bracteole like Costus osae, but with 
bright yellow instead of reddish flowers.  This plant looks 
almost exactly like Costus osae until it flowers.  Stems and 
leaves are soft and hairy, leaves light green, ligule very 
short, plant grows to about .5 meter tall.  The inflorescence 
is entirely different having characters of Costus comosus 
with red triangular bracts, only lower bracts with appendag-
es, and with yellow tubular flowers that extend 
well beyond the bracts. 
REFERENCE: www.gingersrus.com/DataSheet.php?
PID=7575 
PHOTO: www.heliconia.org/Registry/Costus_Firebird.jpg 
 
'Sulee Forest Kiss'  
PARENTAGE: Costus  
dubius X aff. scaber 
ORIGIN: Annop Ong-
sakul hybrid, named by 
Sulee Nursery  
DESCRIPTION: Plant 
grows to 3-4 meters tall.  
Stems are speckled with 
dark red dots.  Inflores-
cences are ovate, basal  

Globba spp.   

Mantisia sp.  
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Control of Anthracnose Caused by Colleto-

trichum musae on Curcuma alismatifolia 

Gagnep. using antagonistic Bacillus spp.   

 
Reprinted from the American Journal of Agricultural and 

Biological Sciences 2 (2): 54-61. 

 
Supuk Mahadtanapuk, Mondhon Sanguansermsri, 
Robert W. Cutler, Vicha Sardsud and Somboon 
Anuntalabhochai.  2007.   

 
Abstract:  
Over 400 bacterial strains, isolated from leaf surfaces of 
Curcuma alismatifolia Gagnep. And hot springs in the 
Chiang Mai province of northern Thailand, were screened 
in vitro for antagonistic activity against Colletotrichum 
musae, an anthracnose fungus. Three isolates provided 
greater than 75% growth inhibition of the fungus in vitro 
and were identified as Bacillus licheniformis, B. amyloliq-
uefaciens and B. subtilis. Using in planta tests, B. amylo-
liquefaciens and B. subtilis were shown to efficiently colo-
nize the curcuma bracts, provide a statistically significant 
growth suppression of C. musae over that of B. licheni-
formis, and all three isolates could provide 100% inhibi-
tion of conidial fungal germination. When B. licheniform-
is was co-inoculated in combination with either of the oth-
er two bacteria, the ability of B. amyloliquefaciens and B. 
subtilis to suppress the fungal disease was dramatically 
reduced. Both B. amyloliquefaciens and B. subtilis were 
found to contain an isoform of iturin A with antifungal 
activity against C. musae. As a preventative measure to 
control the spread of C. musae and reduce the severity of 
fungal infections, B. amyloliquefaciens could be used to 
inoculate curcuma flowers cost effectively and reduce the 
need for the toxic synthetic fungicides currently in use. 
 
 
 

bloom.  Bracts are green with brownish red edge and 
pale yellow nectar callus.  Broad flower, pink corolla, 
open labellum with yellow lip. 
REFERENCE: email registration from Annop Ongsakul 
PHOTO: www.heliconia.org/Registry/

'Sulee Sun Kiss'  
PARENTAGE: 
Costus  dubius X 
aff. scaber 
ORIGIN: Annop 
Ongsakul hybrid, 
named by Sulee 
Nursery  
DESCRIPTION: 
Plant grows about 
3 meters tall. Stems are speckled with red dots.  Inflores-
cences are ovate, basal and seldom terminal bloom.  
Bracts are dak red with distinct nectar callus.  Broad 
flower, pinkish white corolla, open labellum with yellow 
lip. 
REFERENCE: email registration from Annop Ongsakul 
PHOTO: www.heliconia.org/Registry/
Costus_SuleeSunKiss.jpg 
 
Sulee Honey Kiss'  PAR-
ENTAGE: Costus  dubius 
X aff. scaber 
ORIGIN: Annop Ongsakul 
hybrid, named by Sulee 
Nursery  
DESCRIPTION: Plant 
grows about 3 meters tall. 
Stems are speckled with 
red dots.  Inflorescences 
are ovate, basal bloom.  
Bracts are brownish red with pale yellow nectar callus.  
Broad flower, pinkish white corolla, open labellum with 
yellow lip. 
REFERENCE: email registration from Annop Ongsakul 
PHOTO: www.heliconia.org/
Registry/
Costus_SuleeHoneyKiss.jpg 
 
'Sulee Double Kiss'  PAR-
ENTAGE: Costus  dubius X 
aff. scaber 
ORIGIN: Annop Ongsakul 
hybrid, named by Annop 
Ongsakul 
DESCRIPTION: Plant grows 
about 3-4 meters tall. Stems 
are speckled with red dots.  
Inflorescences are ovate, ba-
sal bloom.  Bracts are green with pale yellow nectar cal-
lus.  Broad flower, pinkish white corolla, open labellum 
with yellow lip. 
REFERENCE: email registration from Annop Ongsakul 
PHOTO: www.heliconia.org/Registry/
Costus_SuleeDoubleKiss.jpg 

 

 

 

Link to Lyon Arboretum Zingiberales Photos 
 

Following the death of HSI Bulletin Editor, Ray Baker, 
the photos he had uploaded onto the website of the Har-
old L. Lyon Arboretum became unavailable.  With the 
permission of then Director, Dr. Christopher Dunn, the 
Arboretum’s Curator, Karen Shigematsu uploaded the 
images to the Arboretum’s Google Drive where they can 
be publicly shared.   The photos include images by Arbo-
retum staff (Ray Baker,  Elizabeth Huppman, and Karen 
Shigematsu) and few others including Eleanor Burson 
and  Chelsea Specht.  The pictures can be found by 
searching Google, and the link to the Lyon Arboretum's 
publicly shared photos is below: 
https://drive.google.com/folderview?
id=0B5LDEgM9X78pU2ZzU09fenNjaE0&usp=sharing 
Lyon asks only that if the photos are used by others that 
the Arboretum is credited. 

https://drive.google.com/folderview?id=0B5LDEgM9X78pU2ZzU09fenNjaE0&usp=sharing
https://drive.google.com/folderview?id=0B5LDEgM9X78pU2ZzU09fenNjaE0&usp=sharing
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Advertisement 
Peruvian Members of International Heliconia Society: 
I would like you to look for fresh seeds of Heliconia subu-
lata ’Cock of the Rock’ from September to December, to 
send to me, please. The seeds of Heliconia subulata ‘Cock 
of the Rock’ are ripe on September, October, November, 
December, in Cusco, Peru.  This cultivar had never been 
in cultivation before and needs new overseas homes as 
insurance against extinction.  Please contact me before 
sending me the seeds at:  
subtropicalslorikeet@hotmail.com 
Clinton Care, 903 Queen Street, Thames, NEW ZEA-
LAND. 3500 

 

 
Heliconia Society International  

 
web site is at 

 
 www.heliconia.org 

HSI Bulletin advertising guidelines: 
  

* Ads will run on an annual (4 issue) basis, starting at any   
   time of year. 
* Rates: 1/16th page costs $40 per year, 1/8th page is $80,   
   1/4 page is $160, and 1/2 page is $320 per year. 
* Ads should be prepared in digital format, and can be    
   full color. 
* Ads can be placed by non-members, though  
   membership in HSI is encouraged. 
* The editors reserve the right to refuse any advertising,   
   based either on content or on space availability. 
* Send advertising content in prepared format to:  
   Dr. Richard Criley, <criley@hawaii.edu> 

mailto:subtropicalslorikeet@hotmail.com
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