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This July I travelled to the Darien Province of Panama 

with Carla Black, Angel Rodriguez and Bill Fitz. We were 

looking for Heliconia darienensis, a rare higher-elevation 

species endemic to this area, as well as some attractive 

bromeliads that were discovered on a trip in this region in 

the early 90s. Carla and I revisited collection data and 

looked at maps of the area as well as contacted a tour com-

pany that boasted of being able to take us to one of the tall 

peaks in this remote region. 

Our trip began along the Inter American highway, driving 

east from the capital and heading towards the Colombian 

border and into Darien Province, home to paramilitary 

guerrillas, drug runners and worse, if you believe every-

thing written about the place. After 3 hours or so we en-

countered our first checkpoint and gave the border police 

our personal details, our letters of permission and our itin-

erary. Once this was politely sorted we were off to Puerto 

Kimba, near Metetí, where we jumped on a fast water taxi 

and headed to La Palma, the capital of Darien province, 

and a nice town that can only be reached by plane or boat. 

It is situated on the Golfo de San Miguel, at the mouth of 

the Rio Tuira - a massive river flowing down from the 

slopes of the tall ranges that form the border with Colom-

bia and draining the centre of eastern Darien Province. 

 

We were headed to Cerro Sapo, a solitary mountain range 

out on the Pacific coast that rises from sea level to 1100m. 

It starts a string of mountains that run along the Pacific 

coast of Panama reaching the Serranía de Jungurudó, ris-

ing to 1300m, close to the Colombian border. As you head 

across the isthmus at the border you then get to Cerro 

Pirre, 1550m, then further towards the Caribbean side 

Cerro Tacarcuna rises 1875m as the highest peak. These 

mountains are very difficult to access currently as the mili-

tarised Panamanian Border Police are not allowing people 

to move around outside the small towns, let alone travel 

deeper into the forest in this remote part of the province. 

But we remained well north of true border region, and felt 

no danger, thanks in part to the heavy police presence in 

the larger towns. 

 

  La Palma view from the Rio Tuira 

 

Welcome to Darien 
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To reach Cerro Sapo we needed to catch a boat from La 

Palma and travel to Garachiné, close to the Pacific coast: a 

4 hour trip by motorised dugout canoe, though faster water 

taxis make the trip 3 days a week. Before leaving La 

Palma we needed to check in again with the ‘Fronterizo’ 

border police to hand over our paperwork and get their 

approval for movement. The base at La Palma had some 

very fast large speed boats that carried a score of armed 

police, no doubt to keep an eye on water traffic so close to 

the border. We waited the next morning from 6:00AM for 

our boat and guides to arrive. Three hours later, just after 

9:00, they paddled into town, having run out of fuel and 

spending the last 3 hours paddling against the river flow. 

We fuelled up and loaded our bags and set off for Gara-

chiné. Along the way we could pick out Heliconia mariae 

leaning over the water. As we rounded the tip of Punta 

Alegre we could see Cerro Sapo in the distance, swathed 

in cloud against the horizon. 

After 4 

hours of 

riding in 

the dug-

out canoe 

it was 

great to 

f i n a l l y 

get back 

onto dry 

land in 

G a r a -

c h i n é . 

Then an-

other trip 

to the 

l o c a l 

Fronter-

izo out-

p o s t , 

where a 

guy who 

obviously 

couldn’t 

read care-

fully in-

s p e c t e d 

our paperwork for 20 minutes. Finally we set off through 

the streets looking for lunch, as we still had a 4 hour walk 

to our lodgings and needed something solid in us for the 

journey. But our late start meant the few local restaurants 

had nothing to offer and were closed. We had to hatch 

emergency plans: Carmelita, our tour guide, took us to her 

mother's house where she improvised with a few cans of 

tuna and leftover rice. Just what we needed! 

 

Checking in with the Fronterizo in Garachine 

 

Heliconia mariae 
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Our bags were loaded onto horses and we headed off on 

what was a largely flat route to start with, lined with low-

land Heliconia mariae, H. latispatha and H. platystachys. 

As we left the cleared farm areas we climbed and dropped 

down  rolling hills in nice lowland forest. Being lowland 

meant it was hot and very humid but thankfully the sun 

was going down. But not so good, it was very soon com-

pletely dark. We still had another hour to walk by torch-

light in the pitch black forest before arriving at our lodg-

ings on the Pacific coast, Casa Vieja, the “old house.” 

 

Over 4 days we would walk a total of 25 hours, with two 

trips straight up the slopes of Cerro Sapo. I joked that the 

only way to explain it was to say this hiking was like get-

ting on a Stairmaster, in rubber boots, in a sauna, while 

getting someone to throw biting ants and spider webs at 

you as you go hard for hours on end. To top it off, we 

never did see Heliconia darienensis. We believe we were 

on the drier side of the range, as there was a marked 

change in plant species as we crested the minor peak we 

were climbing, still about 200m below the actual Cerro 

Sapo. 

 

The one positive we could take was the wildlife we saw in 

this remote area. While walking down from the mountain 

we stopped at creeks and regularly sterilised water with a 

Steripen that uses UV light as a way of killing off any 

nasty bugs or parasites. While we were sitting in one creek 

our guide pointed and shouted, “Tigre!” The tiger was a 

young jaguar who came down to either drink from the 

creek or cross, but it hadn’t seen or heard us due to the 

roaring water. Hearing our guide's exclamations, the jag-

uar quickly turned around and sprinted back into the for-

est. I was struck by how thick through the chest and shoul-

ders the cat was and how powerful it looked bounding 

back up through the rocks and into the foliage. Later we 

read up about them and it was no surprise that jaguars kill 

their prey with powerful bites to the skull, then sometimes 

drag it for kilometres to a safe place to eat. 

After walking out of the forest, the last 4 hours of our 25 

total, we got back into the boat after a small delay to wait 

for the tide to rise sufficiently for us to leave Garachiné. 

Floating out of town in the company of the dug-out canoe 

fishing fleet, we set off to La Chunga on the Rio Sambu, 

another 2½ hour boat ride. 

 

The Rio Sambu is a large river that flows down from the 

Serranía de Jungurudó. As we made our way upstream we 

could see more lowland species: Heliconia marginata, H. 

curtispatha, H. mariae and H. imbricata growing along 

the river banks, accompanied by a magnificent display of 

estuary bird species. 

 

Our local guides told us that only three years ago they had 

FARC rebels move into the village for a couple of weeks. 

These days a cruise ship anchors in the bay once a month 

and tour groups come up the Rio Sambu to visit and buy 

their beautiful tightly woven baskets. So their sleepy little 

town is slowly becoming busier, with more and more tour-

ists coming to visit this remote part of Panama. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The last pitch up to the ridge on Cerro Sapo 

 

Cerro Sapo 
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H. marginata X curtispatha H. marginata X curtispatha  

 

Though we 

had hoped to 

see H. darie-

nensis for the 

first time, and 

dared to 

dream  seeing 

s o m e t h i n g 

c o mp l e t e l y 

new - for 

having trav-

eled so far - 

we were con-

tent to have 

visited Cerro 

Sapo. Explor-

ers learn as 

much about 

the geogra-

phy of a re-

gion from 

what is not 

there, as from 

what is there. 

Serrania de Jungurudo view from Rio Sambu 

Right at the small 

boat dock of La 

Chunga we were 

greeted by an inter-

esting plant, some-

thing quite different 

to everything else we 

had seen. It was a red 

pendent that shared 

characteristics of both 

Heliconia curtispatha 

and H. marginata. 

After much excite-

ment, lots of images, 

comparing floral 

parts as well as dig-

ging a rhizome and 

noticing how light-

weight the pseu-

dostems were, we 

were convinced we 

had come across a 

different hybrid com-

bination growing 

right in the busiest 

part of the La Chunga 
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Alpinia--production and marketing 
 

Maria do Carmo Ferraz Teixeira1 and Vivian Loges 2 
1Fazenda Mumbecas Flores Tropicais Ltda., e-mail 
mariadocarmo@florestropicais.com.br; 
 
2UFRPE, Av. D. Manoel de Medeiros, s/n, 52171-900 
Recife-PE; e-mail vloges@yahoo.com 
 

Introduction 

The State of Pernambuco produces tropical flowers espe-

cially in the Atlantic Forest and in the coastal region since 

1994. The climate of the region is favorable for the flow-

ering, color, size of inflorescences and quality of stems. 

As of 2007, Pernambuco is known for the production of 

heliconias (Heliconiaceae), alpinias and gingers 

(Zingiberaceae), costus (Costeaceae) and anthuriums 

(Araceae). Among the tropical flowers produced in Per-

nambuco, Alpinia purpurata plays an important role for its 

beauty, durability, acceptance in the market and adaptation 

for production in the region. 

 

The objective of this manuscript is to share information 

related to the production, harvest, post-harvest and com-

mercialization of Alpinia sp., resulting from 13 years of 

experience growing and commercializing this crop at the 

Fazenda Mumbecas Flores Tropicais, located in the City 

of Paulista, Atlantic Forest of Pernambuco. 

 

Description 

Alpinia purpurata is native from the forests and plains of 

Malaysia, New Caledonia, Solomon Islands, Virgin Is-

lands and Archipelagos Bismarck and Bougainville 

(Pacific Ocean, North of Australia), but because of its easy 

cultivation, today it is largely grown in all tropical regions 

of the world. In Pernambuco it is well-adapted to the re-

gions of the coast and Atlantic Forest, where they flower 

with quality year-round. 

 

Alpinia are perennial plants, with vigorous growth being 

able to reach up to 4 m of height. They form clumps of 1.5 

by 1.5m or more, with lanceolate leaves and terminal in-

florescences in colors of red to pink to white. 

 

The varieties cultivated in Pernambuco for cut flowers are: 

Alpinia purpurata ‘Red Ginger’, Alpinia purpurata ‘Pink 

Ginger’, Alpinia ‘Eileen MacDonald’ and cultivars from 

the group ‘Ginoza’, being these ‘Jungle King’, ‘Jungle 

Queen’ and ‘Kimi’, hybrid of ‘Eileen MacDonald’ with 

‘Jungle King’ (Figure 1). 

 

Other species are cultivated because they present varie-

gated foliage of excellent decorative effect, for gardens 

and cut foliage as well: A. zerumbet – known as colony, 

produces beautiful inflorescences with short duration life 

span, although the leaves are used more because they are 

narrow and long and with a vibrant green color; A. sande-

reae – the name of the species is a tribute to the family 

Sander, traditional nurserymen from England. It is very 

distinct because of the variegated foliage in tones of green 

and yellow or green and white. Other species of Alpinia 

produce pink fruits which are used as complements in 

flower arrangements. 

Propagation 

The gingers can be propagated by seeds, through division 

of clumps of adult plants, though rhizomes and by micro-

propagation. Division of clumps to initiate cultivation can 

be done by planting divisions in plastic bags or pots, or 

directly into the soil, in beds or individual holes. 

The process of division of clumps has been the most used 

by growers in Pernambuco because it promotes a faster 

development of the plant. During the first year, the inflo-

rescences produced are small or medium size and without 

much post-harvest durability. The production of flowers 

with commercial standards (grades) happens only after the 

second year. 

 

Beside these methods of propagation, it is observed that 

certain species from the genus Alpinia present structures 

of vegetative propagation called aerial sprouts, formed in 

the “axis” of floral bracts (Criley, 1988). The plants propa-

gated by this method present very slow growth, taking 

more than 3 years to produce inflorescences of good qual-

ity, being inadequate for use in commercial productions. 

However, they are adequate for formation of group plant-

ings in landscape projects because they produce lots of 

sprouts. 

 

Planting and management 

The spacing adopted for planting in plots of multiple 

plants is 1m between plants and 2m between rows within 

plots; and 2 to 3m between rows when planted in individ-

ual holes. At the Farm Mubecas the plot system was used, 

and no decrease of yield or quality was observed with in-

creased density of planting. Re-planting was done after 6 

to 7 years, when there was a sharp drop of production, al-

though the clumps still produced big flowers. 

 

Besides the favorable weather in the Atlantic Forest and 

Pernambuco Coast, in the months of October and Decem-

ber, an increase in temperature (Figure 2; Medeiros, 2007) 

and of sunlight intensity is observed, factors that interfere 

with the production of ginger inflorescences. It is during 

this period that the peak of flowering happens, but burning 

or fading of the apex of the inflorescences is also ob-

served. In the cultivar ‘Eileen MacDonald’ larger bracts 

develop in the extremity of the inflorescences. 

 

The gingers require high light intensity, but they are sus-

ceptible to solar rays in the warmer period of the year. The 

production is often carried out in open fields, but associa-

tion with shading from trees seems to create a favorable 
condition, leading to improved quality of inflorescences. It was  

mailto:vloges@yahoo.com
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observed that the cultivars with darker colors such as ‘Red Gin-

ger’, ‘King’ and ‘Kimi’, tolerate full sun better, showing a small 

sensitivity to the exposure of sun light only during the months 

between October and December, while the cultivars of light 

color such as ‘Pink Ginger’, ‘Eileen MacDonald’ and, espe-

cially, ‘Jungle Queen’ do not tolerate the incidence of direct 

sunlight year round. For these cultivars, cultivation under 30% 

shading produces stems of better quality. Instead of the use of 

shading screens, an economic choice has been the planting of 

trees with canopies of low density to provide protection against 

intense sunlight, without harm to the crop. In the Farm Mumbe-

cas “Philippine pigeonwings” (Clitoria sp., ‘sombreiro’) were 

planted, spaced 30m, on which the lower branches were pruned, 

keeping the canopy tall in order to maintain the light intensity 

required by the gingers. 

 

For maintenance of the moisture of the plots, coconut shells and 

dry sugarcane thatch/straw are used in the media and as mulch. 

These materials are abundant in the region and easily obtained. 

 

The ginger achieves the yield peak in the months of October to 

December, decreasing in the following months, achieving the 

lowest point in the months from June to August. This period 

coincides with mild temperatures in the region and also with the 

months of strong winds. In August, besides the drop of yield 

there is an occurrence of deformed inflorescences, which could 

be associated with the strong winds. In the production areas at 

higher altitudes, closer to the sea or unprotected from the winds, 

this deformation becomes more evident. The inflorescences pre-

sent irregular gaps of the bracts or stop the bract formation proc-

ess. In both cases, these inflorescences do not present quality for 

the market. In September, when the rainy season usually stops, 

the production increases. However, in recent years, an increase 

in the quantity and the period of rain in the region has interfered 

in the production. 

 

Fertilization is done at intervals of 3 to 4 months, including 2 

times a year with organic compost. In August a fertilizing with 

organic compost plus chemical fertilizing of NPK 5:25:15 is 

done, and in October NPK 20:10:20 is applied. 

 

The production and the production cycle are extremely influ-

enced by environmental conditions. In the months of April to 

June, an average drop of production by 30% is observed. This 

results from an increase in time between the emergence of the 

inflorescence until harvest, which in the overcast months takes 

approximately 28 days. In the sunny and hot period, October to 

December, the period is 20 days (Figure 3 and Table 1). 

 

In experiments conducted at the Mumbecas Farm in partnership 

with the UFRPQ, the development of flower stems and inflores-

cences of cultivars of Alpinia were observed (Table 2). The 

flower stems of ‘Red Ginger’ could be harvested 29 days after 

the appearance of the inflorescence, while the cultivars ‘Jungle 

King’ and ‘Jungle Queen’ required 37 and 43 days, respectively, 

until the inflorescences reached a good quality for harvest. 

 

Gingers require periodic pruning in all stages of development of 

the clump. Right after planting, the weak stems that are thin and  

 

bend over the space between the rows or produce inflorescences  

should be removed. Since the propagation during this phase is 

abundant, there is a need of pruning at every 15 days. All mate-

rial resulting from the pruning is removed and transformed into 

organic compost.   

 

After the appearance of the inflorescence, the stems are already 

fully developed and there is no additional increment of diameter 

or length (Table 2). Therefore, stems of ginger that do not pre-

sent the height and diameter desired for harvest, at the beginning 

of flowering, should be removed because even remaining in the 

clump it would not develop a inflorescence with market value. 

 

Irrigation 

The irrigation by tall sprinkler dispersion has not demonstrated 

good results for gingers. As the plants became taller and the 

population denser, irregularity in the distribution of the water in 

the soil occurred, especially in plots. Browning from  sunburn-

ing in the inflorescences was observed, especially in pink culti-

vars. Overhead sprinkler irrigation is also favorable to fungi and 

insects, especially aphids associated with ants. 

 

The use of micro-sprinklers was more efficient. Microsprinklers 

are distributed between lines, with a distance of 4 meters be-

tween dispersion heads. The microsprinklers provided a flow of 

70 liters/hour, for a total of 18 liters of water/plant/day. The 

irrigation is done every 12 hours for 30 minutes. During the 

warmer months, from October to December, this period is in-

creased to 40 minutes. The increase of the quality of flowers is 

directly related to an adequate irrigation. 

 

The main pests and diseases observed in gingers in the State of 

Pernambuco were described by Lins and Coelho (2004) 

and Warumby et al. (2004). Information obtained with the 

Agronomist Engineer Antonio Miguel Xavier de Andrade 

confirmed the existence of aphid, mealy bug and cutting 

ant are the main problems of gingers. The fungus Rhizoc-

tonia solani causes rotting of the rhizome, resulting in 

fallen stems and death of plants. Other details of cultural 

management practices can be found in Lamas (2001). 
 

Harvest and Post-harvest 
The gingers are very sensitive to harvest under strong sun, 

which may cause wilting of inflorescences. For this reason it is 

recommended to harvest during the hours with more mild tem-

peratures and with participation of two people, one to make the 

cut and the other to transport the stems to the warehouse for 

processing. In this way, the process is faster and the time that 

stems remain out of water is reduced. The cut should be done 

near the ground, and it is recommended to keep the leaves to 

protect the inflorescences during the transport to the warehouse 

for processing. Another alternative is the use of buckets of wa-

ter, adapted for carts, bicycles or motorcycles (Figure 4), where 

the stems are kept after harvesting. 
 

After harvesting, the flowers should be taken as soon as 

possible to the processing warehouse where they will be 

kept in a cold water tank.  
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Table 1. Development of inflorescences of Alpinia purpurata ‘Red Ginger’ from October to December 

(period with higher temperatures) and from June to August (period with more mild temperatures) in  

Paulista, Pernambuco – 2004. 

 

 
 

Table 2: Development of stems and inflorescences of cultivars of Alpinia purpurata following application 

of marks to each stem. Paulista, Pernambuco – 2002. 

 
*Complete article on the printing press of the Revista Brasileira de Horticultura Ornamental (Brazilian       

Journal of Ornamental Horticulture). 

Stage of inflorescences October to December June to August 

  Days after emergence of inflorescence 

Formation of inflorescences 10 12 

Inflorescences semi-open 15 19 

Inflorescences at cut(harvest) stage 20 28 

Inflorescences totally open 28 38 

Parameters Days after marking (DAM) 

  22 29 37 43 

Inflorescence length (cm)         

Red Ginger 15.65 19.22 24.45 25.54 

Jungle Queen 14.00 16.83 19.75 21.75 

Jungle King 
  

19.50 17.90 21.20 21.00 

Inflorescence diameter (mm)         

Red Ginger 37.09 63.92 66.18 82.63 

Jungle Queen 25.87 54.34 54.72 64.88 

Jungle King 
  

40.50 67.45 75.88 88.83 

Stem length (m)         

Red Ginger 1.31 1.34 1.32 1.35 

Jungle Queen 1.41 1.47 1.40 1.42 

Jungle King 
  

2.44 2.42 2.50 2.50 

Stem diameter (mm)         

Red Ginger 13.35 13.62 14.08 13.52 

Jungle Queen 11.86 13.29 12.62 13.19 

Jungle King 18.47 19.84 20.25 18.65 

  The post-harvest procedures used on the Mumbecas Farm are: 

 

1. Cutting of leaves along the stalks, except the apical leaf; 

2. Cleaning of the stalk and the inflorescence in a tank with neutral detergent; 

3. Immersion in tank with insecticide to eliminate especially the ants; 

4. Immersion in tank with clean water; 

5. Selection and standardization (grading) of inflorescences and stems; 

6. Packaging of bundles of floral stems in perforated plastic bags; 

7. Placement in buckets with water (pH between 4 and 5.5) for more than 2 hours; 

8. Packaging in cardboard boxes. 



The bundles are formed with three inflorescences of large 

size with stems of 0.90 m (figure 5A) or bundles with five 

inflorescences of medium and small size with stems of 

0.70 m. The bundles are kept in the buckets until they are 

packaged in cardboard boxes, which usually happens the 

following day. The flowers should be moist but not wet 

when packaged. 

The cardboard used for construction of the boxes for trans-

port of gingers should not be recycled cardboard because 

it easily absorbs the moisture of the stems and of the air. 

The box should have information such as arrows indicat-

ing the position for transport, maximum stacking and tem-

perature of storage. In Pernambuco shipping boxes with 

dimensions 1.15 x 0.40 x 0.20 m and 1.05 x 0.30 x 0.20 m 

(length, width and height) are used. In the larger boxes are 

packaged 120 stems of large size, 150 of medium size or 

200 of small size (Figure 5b). The bundles should be or-

ganized well, but not too tight, avoiding movements that 

could cause friction and optimizing the filling of the inte-

rior of the box, which should present a weight of approxi-

mately 18 kg when the process is completed. The cultivars 

‘Jungle King’, ‘Jungle Queen’ and ‘Kimi’ are packaged 

with individual plastic bags, in the amounts of 60 stems 

per box. The standard length used on the Mumbecas Farm 

is 0.90 m of length, except the small size that is 0.70 m. 

 

Air transport is always used. A minimum temperature of 

15°C during transport and storage is recommended. 

 PAGE 8 THE BULLETIN / SEPTEMBER 2013 

‘Pink ginger’ ‘Red ginger’ ‘Eileen Macdonald’ 

‘Jungle king’ ‘Jungle queen’ ‘Kimi’ 

Figure 1. Cultivars of A. purpurata grown in Pernambuco – Brazil as cut flowers. 



 PAGE 12 THE BULLETIN / JANUARY 2005    THE BULLETIN / SEPTEMBER 2013 PAGE 9

Commercialization 

 The gingers are classified for commercialization by length 

of the inflorescence: Small – from 15 to 17 cm; Medium – 

from 18 to 20 cm; Large – above 20 cm (Figure 5c). In 

relation to the quality they are classified as: Type A – 

good color, 1/3 of the lower bracts closed, turgid tissues, 

stem with diameter above 1 cm and absence of burning or 

mechanical damage in the inflorescences; Type B – can 

present light deformation, total expansion of bracts, stem 

with diameter smaller than 1 cm and light mechanical 

damages. The prices are different in relation to the classifi-

cation and the target market. 

 

 Type A gingers present post-harvest durability of 15 days 

or more, and could be commercialized for flower shops, 

distributors (brokers) or exporters. The Type B, because of 

its lower durability, are indicated for decorations of short 

duration. The stems from plantings with less than 2 years 

growth do not present the same post harvest quality. It is 

important to observe this aspect since it could take 2 to 4 

days until the boxes are received at their destiny. 

 

Conclusion 

 Gingers have been intensively studied in the United 

States, especially in Hawaii, California and Florida. How- 

 

ever, in Brazil, the near absence of local experiments, lit 

erature and research about this subject resulted in each 

grower seeking knowledge through his own observations 

and the development of research applied to their needs. 

Thus, partnerships with institutions of research were made 

to collaborate with the intention of serving the needs of 

growers, but there is still a lot to be learned. Because of its 

large commercial potential, Alpinia, also called the “rose 

of the tropical flowers,” evoked interest between growers 

and researchers from different regions of Brazil which 

could allow for the exchange of experiences and informa-

tion, improving production. 
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Figure 2. Climatic aspects of the Coast and Atlantic Forest of Pernambuco (Temperature – black line; Relative humidity 
– gray line; precipitation – columns). Source: INMET, 2005. Recife – Brazil, period of 1961 to 1990. 
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Figure 3. Stages of development of inflorescences of Alpinia purpurata: 1 – appearance of inflorescence; 2 – formation 
of inflorescence; 3 – inflorescence semi-open; 4 – point of harvest (2/3 of bracts open). 

1 2 3 4 

Figure 4. Transport of tropical flowers in buckets with water, post-harvest. 

Figure 5. Bundle of three floral stems of Alpinia purpurata in perforated plastic bags (A), method of packaging in card-
board boxes (B), and standard of quality of floral stems based on the size of the inflorescences: Small – 15 to 17 cm; 
Medium – 18 to 20 cm; Large  - above 20 cm (from left to right)  (C) 

A 
B C 
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Neither bird nor palm 
 

Jana Leong-Škorničková 
Herbarium, Singapore Botanic Garden 
Photos by Jana Leong-Škorničková 
 

Republished from Gardenwise vol 38, 2011, a publication of the 

Singapore Botanic Garden, with the author’s permission. 
 

The bird-of-paradise family (Strelitziaceae) is the smallest of the 

eight families of the Ginger order, with only seven currently 

recognised species falling into 3 genera, Strelitza, Ravenala and 

Phenakospermum. The Strelitziaceae were previously classified 

as a part of the banana family (Musaceae), but recent molecular 

evidence shows that its closest relative is actually the Orchidan-

tha family (Lowiaceae, see Gardenwise vol. 36, January 2011). 

Most of the species are medium to large with some having 

woody stems and reaching over 15 metres in height. A distinc-

tive feature of this family is the banana-like leaves, but these are 

often of more leathery texture than in bananas, arranged in two 

opposing vertical rows (known as a distichous arrangement), 

sometimes with long petioles. Unlike bananas, the fruits are 

woody capsules splitting into three parts when mature, exposing 

black or dark brown seeds endowed by colourful orange, red or 

blue arils. Nearly all species of this small but beautiful family 

are now cultivated across the tropics, some for cut flowers and 

others as prominent landscaping elements. The leaves of Phena-

kospermum are among the largest of any plants and are used by 

indigenous people for roofing. 

The genus Strelitzia is native to South Africa. In spite of over 20 

names published, only 5 species are currently recognised. The 

generic name Strelitzia was coined in 1788 by famous English 

botanist and naturalist Sir Joseph Banks, who named the first 

species, Strelitzia reginae, after Queen Charlotte Sophia of 

Mecklenburg-Strelitz, the wife of the then reigning George III of 

England. Queen Charlotte is well known for bearing 15 children 

to the King, but she was also an enthusiastic amateur botanist 

and took great interest in expanding collections of Kew Gardens 

where new plants arrived by the dozen from various expeditions. 

The bizarre orange-purple flowers of Strelitzia reginae, which 

grows between other shrubs along the riverbanks and clearings 

in the coastal bush of the eastern Cape, gave this genus and the 

whole family common name bird-of-paradise. Another species 

which is fairly common in cultivation is Strelitzia nicolai, 

known also as the giant bird-of-paradise. The flowers are cream, 

white and purple and the plant is far more robust than S. reginae 

with its woody stem, much resembling the traveller’s palm. Per-

haps the weirdest looking species in this genus is S. juncea. 

While its flowers are fairly similar to those of S. reginae, its 

leaves have reduced leaf blades, looking like porcupine quills. 

All Strelitzia species require full sun to semi-shade, with plenty 

of water and regular fertilising. They are rather slow-growing 

plants, which can be propagated by dividing the large clumps or 

by seeds. While it takes about two years for plants to get estab-

lished and flower again after dividing, from seeds three to five 

years of loving care are needed before the patient gardener will 

be rewarded. Strelitzia flowers in their natural habitats are polli-

nated by sunbirds, which transfer the pollen mostly by their feet, 

but in commercial production hand pollination is preferred to 

increase the number of seeds. 

Strelitzia reginae, the bird-of-paradise known also as the 
crane lily, has orange purple flowers, which are commonly 
sold as cut flowers. 

 

The other two genera Ravenala and Phenakospermum are 

monotypic which means that only a single species is known. The 

ubiquitous traveller’s palm, Ravenala madagascariensis, is na-

tive of Madagascar as the name suggests.  The common name  

Traveller’s palm rarely flowers in Singapore. It seems to 
do far better in northern Thailand, where it not only flowers 
freely but also happily produces fruits. 
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traveller’s palm is believed to be derived from the arrangement 

leaves, which supposedly always align themselves in north to 

south. But once there is a clump of the plants growing together, 

the desire for enough light will win over the altruism towards 

lost travellers. Phenakospermum guyannense is native to Suri-

nam and the eastern Amazon River basin. Due to its resem-

blance to Ravenala, it is known as South American traveller’s 

palm or red traveller’s palm reflecting the red aril on its seeds. 

Both Ravenala and Phenakospermum are large robust plants 

reaching up to 15 metres at maturity with woody aerial stems, a 

feature which is unique in the ginger order and liken them to 

palms, and hence their common names. The inflorescences of 

both species are composed of large green bracts and resemble 

that of a giant Heliconia. The pollination of Ravenala was ob-

scure until recently and earlier suggestions of bird pollination 

remain unconfirmed. Several detailed studies by John W. Kress 

in the 1990’s uncovered a peculiar pollination relationship be-

tween Ravenala and ruffed lemurs, and suggested that Phena-

kospermum is pollinated by nectar-feeding bats. 

The comparative reproductive biology of a 

tetraploid species, Hedychium villosum, 

and its diploid progenitor H. tenuiflorum 

(Zingiberaceae) 
 

J. Y. Gao, Q. Liu & Q. J. Li 
Key Laboratory of Tropical Forest Ecology,  
Xishuangbanna Tropical Botanical Garden,  
Chinese Academy of Sciences,  
Mengla, Yunnan, China 
E-mail: gjy@xtbg.org.cn 

 
Summary of selected portions of the paper 
The family, Zingiberaceae, is widely distributed in the tropics, 

with the highest diversity and number of genera and species in 

Ravenala ripe fruits split in three parts and revealing 
seeds embedded in an electric blue aril. 

the Asian tropics. Hedychium J. Keonig, with more than 50 spe-

cies, is a large genus widely distributed, from tropical Malaysia 

to the Himalayan highlands. 

Polyploidy is a common feature in Hedychium, with the basic 

chromosome number n = 17, 

and that 2n = 24, 34, 36, 51, 52, 54, 66 and 68 have also been 

reported for the genus.  Two varieties of Hedychium villosum, 

var. villosum and var. tenuiflorum, were previously considered 

to be only morphologically and taxonomically different in plant 

and flower size, and are sister taxa in a phylogenetic tree. How-

ever, a recent study showed that var. tenuiflorum (2n = 34) is 

diploid and var. villosum (2n = 68) is tetraploid. 

 
The geographic range and habitat of each species is also distinct. 

H. villosum is distributed widely in South China, growing on tall 

trees or understory rocks at altitudes of 1500–1800 m. H. 

tenuiflorum is very common only in a narrow area of Xishuang-

banna, South China, growing on calcareous rocks on the peaks 

of limestone mountains at altitudes of 800–1350 m. 
 

The comparative reproductive biology of a 

tetraploid species, Hedychium villosum, 

and its diploid progenitor H. tenuiflorum 

(Zingiberaceae) 
 

J. Y. Gao, Q. Liu & Q. J. Li 

Key Laboratory of Tropical Forest Ecology,  

Xishuangbanna Tropical Botanical Garden,  

Chinese Academy of Sciences,  

Mengla, Yunnan, China 

E-mail: gjy@xtbg.org.cn 

 

This summary of the work, reported in Plant Biology 

(2013) covers only the breeding compatibility responses, 

while the reader is referred to the original article for the 

expanded version.  

http://onlinelibrary.wiley.com/doi:10.1111/plb.12080 

Summary of selected portions of the paper 
The family, Zingiberaceae, is widely distributed in the 

tropics, with the highest diversity and number of genera 

and species in the Asian tropics. Hedychium J. Keonig, 

with more than 50 species, is a large genus widely distrib-

uted, from tropical Malaysia to the Himalayan highlands. 

 

Polyploidy is a common feature in Hedychium, with the 

basic chromosome number n = 17, and that 2n = 24, 34, 

36, 51, 52, 54, 66 and 68 have also been reported for the 

genus.  Two varieties of Hedychium villosum, var. villo-

sum and var. tenuiflorum, were previously considered to 

be only morphologically and taxonomically different in 

plant and flower size, and are sister taxa in a phylogenetic 

tree. However, a recent study showed that var. tenuiflorum 

(2n = 34) is diploid and var. villosum (2n = 68) is 

tetraploid. 

 

The geographic range and habitat of each species is also 

distinct. H. villosum is distributed widely in South China,  

 

Hedychium villosum 

Strelitzia species have opted for a bright orange ‘hairdo’ 
for their seeds. Seed diameter about 5-6 mm.   

mailto:gjy@xtbg.org.cn
mailto:gjy@xtbg.org.cn
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To determine self-compatibility, different pollination treat-

ments were conducted on the two species. For H. villosum, 

four treatments were conducted on 107 inflorescences of 

46 individuals in the study site during 22–28 February 

2005 as follows: (i) bagging: 30 inflorescences of 14 indi-

viduals were bagged throughout without pollination; (ii) 

selfing: 24 inflorescences of 12 individuals were hand-

pollinated with pollen from the same flower; (iii) crossing: 

23  inflorescences of ten individuals were hand-pollinated 

with the pollen of another individual; and (iv) control: 30 

inflorescences of 30 individuals were marked for natural 

pollination. The fruit set of each treatment was counted 

about 4 weeks later (on 2 April). For H. tenuiflorum, the 

same four treatments were made on 15 inflorescences of 

15 individuals for each treatment in the study site during 1

–16 October 2004, and the fruit set of each treatment was 

counted about 8 weeks later (on 6 December). 

 

In all treatments, the number of open flowers was re-

corded. The seed number per fruit was counted in the 

laboratory from 60 randomly selected fruits for each treat-

ment. We used the mean ovule number of each species to 

count the seed set (seed:ovule ratio). 

 

Seasonality of  Flowering 

The seasonal flowering times of the diploid species, H. 

tenuiflorum, and the tetraploid species, H. villosum, do not 

overlap at all. Flowering occurs mainly from late Septem-

ber to mid-November in H. tenuiflorum and from late Feb-

ruary to early April in H. villosum, but the diurnal timing 

of anthesis of the two species is almost the same. Flowers 

fully open at dusk (18:00–20:00 h), and anthers dehisce 

and begin to release pollen grains at the same time. 

 

Nectar production 
Flowers of H. villosum secreted significantly more nectar 

than those of H. tenuiflorum, and nectar volume increased 

significantly over the days following flower opening for 

both species.  For H. villosum, nectar volume was 3 µl on 

day one, increasing to 9.4 µl on day three, while for H. 

tenuiflorum, corresponding volumes were 1.8 to 5.1 µl.  

Sucrose concentration for both species was similar across 

time: approximately 24-25%. 

 

Hand pollination experiments 
Overall, there were significant differences in fruit set 

among different hand-pollination treatments and the con-

trol experiments for both H. villosum and H. tenuiflorum. 

In pollination treatments of H. tenuiflorum in 2004 no 

fruits were found  in the bagging and selfing treatments, 

while fruit-set in the crossing treatment (81.8% of the in-

florescences) was significantly higher than in the control 

treatment (8.6% of the inflorescences). In pollination treat-

ments of H. villosum in 2005, only six fruits were found in 

the bagging treatment (n = 12 inflorescences containing 

980 flowers in total). Fruit sets did not differ significantly 

growing on tall trees or understory rocks at altitudes of 

1500–1800 m. H. tenuiflorum is very common only in a 

narrow area of Xishuangbanna, South China, growing on 

calcareous rocks on the peaks of limestone mountains at 

altitudes of 800–1350 m. 

Polyploidy plays a very important role in the creation and 

maintenance of plant biodiversity, and has had a profound 

influence on the evolutionary history of extant lineages.  

Polyploid clades are thought to be different from their dip-

loid progenitors in important traits such as breeding sys-

tems, ecological tolerances, growth rates, pollinators and 

herbivores and rates of adaptation. 

 

In flowering plants, changes in floral morphology and tim-

ing of flowering are recognised as two common effects of 

polyploidy, and are documented in a number of plant spe-

cies.  

 

This study compared the floral biology and breeding sys-

tems of these two closely related species, addressing three 

main questions: (i) what is the differentiation in reproduc-

tive traits of the two species; (ii) what are the compatibil-

ity systems of the two species; and (iii) is there differentia-

tion in assemblage of insect visitors to the two species?   

 

Observations of flowering phenology and some handpol-

lination experiments were carried out in the Wild Ginger  

Collection of Xishuangbanna Tropical Botanical Garden 

(XTBG).  

 

Hedychium tenuiflorum 
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between the selfing (95.5% of the inflorescences) and 

crossing treatments (91.6% of the inflorescences), but both 

treatments had significantly higher fruit sets than the con-

trol treatment (18.6% of the inflorescences). 

 

Seed set 

Analysis of seed:ovule ratio indicated that natural seed 

sets (51%) were significantly higher than crossing seed 

sets (42.8%) for H. tenuiflorum, while for H. villosum, the 

seed sets of the two hand-pollinated treatments were sig-

nificantly higher than the control treatment (8.1%), and 

selfing was significantly higher than crossing (35.5% ver-

sus 30.2%).   

Pollen tube growth. 
Pollen tube growth experiments showed that pollen germi-

nation and pollen tube growth for selfing and crossing 

treatments did not differ for either H. tenuiflorum or H. 

villosum.   Pollen germination and pollen tube growth of 

H. tenuiflorum were faster than for H. villosum. Pollen 

grains started to germinate 4 h after hand-pollination and 

the pollen tube reached the ovary after 48 h in H. tenuiflo-

rum, while pollen germination took 4 to 8 hours for H. 

villosum, the pollen tube was only 60% of the style length 

after 48 hours.  

 

Conclusions 
The lack of fruit production in the bagging treatments in-

dicated that the two species were dependent on insects for 

pollination, and spontaneous self-pollination did not occur 

in either species. Fruit set was significantly higher in the 

hand-pollinated treatments than in flowers visited by natu-

ral pollinators, suggesting that fruit production of both 

species in natural populations was pollinator-limited. 

In contrast to the high fruit set obtained from the crossing 

treatments (81.8%), no fruit was found in the selfing treat-

ments for H. tenuiflorum. These results suggest that the 

diploid species, H. tenuiflorum, was self-incompatible. 

Since pollen tubes reached the ovule by 48 hours, a post-

zygotic incompatibility was hypothesized.  In comparison, 

the tetraploid species, H. villosum, was completely self-

compatible; there was no significant difference in fruit set 

between selfing and crossing treatments for this species. 

 

The investigation on distribution and habitat of these two 

species in China confirmed that tetraploid H. villosum has 

a broader geographic distribution range and more diverse 

ecological habitats than diploid H. tenuiflorum.  Poly-

ploidisation resulted in a diversity of changes in floral 

traits, which enabled H. villosum to exploit new habitats 

unsuitable for H. tenuiflorum. 

This work was supported by the National Natural Science 

Foundation of China (Grant No. 30970440). Summary by 

Richard Criley, with permission of the publisher. 

 

Book Review 
 

Warning: Reading this book may cause 

heliconia fever 
 

Brunner, Bryan.  2013.  Tropical Flower Cultivation: 
The Heliconias.   418 pg.  ISBN 978-1479125364    
Book may be ordered from: 
http://www.amazon.com/Tropical-Flower-Cultivation-
Bryan-Brunner/dp/1479125369/ref=sr_1_1?
s=books&ie=UTF8&qid=1380154474&sr=1-
1&keywords=heliconia 
 

Tropical Flower Cultivation: The Heliconias by Bryan 

Brunner (in English and Spanish) is a thoroughly-

researched, well-organized and admirably-illustrated work  

 

 

Hedychium tenuiflorum Hedychium villosum 
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WANTED: Seeds of heliconias 
 

 Heliconia subulata ‘Cock of the Rock’ 

 Heliconia subulata ‘African’ 

 Heliconia carlei 

 Heliconia tortuosa ‘Yellow Twister’ 

 Heliconia rostrata ‘Yellow form’ 

 Heliconia rostrata ‘Peru’ 

 Heliconia rostrata ‘Pink Peru’ 

 Heliconia rostrata ‘Dwarf’ 

 Heliconia rostrata ‘Green Tip’ 

 Heliconia spissa ‘Belize’ 

 Heliconia lankesteri red flowered 

 Heliconia lankesteri yellow flowered 

 Heliconia velloziana yellow flowered 

 Heliconia velloziana ‘Ilha Bella’ 

 Heliconia dielsiana yellow flowered 

 Heliconia pendula ‘Frosty’ 

 Heliconia nutans ‘Yellow Twister’ 

 Heliconia beckner 

 Heliconia ignescens 

 Heliconia bella 
   

 Contact Clinton Care at:  

 subtropicalslorikeet@hotmail.com 

 

Plant Group Hawai’i 
 

Premium quality rhizomes: 

 

Heliconia 

Alpinia 

Curcuma 

Etlingera 

Globba 

Zingiber 

Others 

 

We specialize in international and 

Wholesale shipments. 

 

www.plantgrouphawaii.com 

 

Email:info@plantgrouphawaii.com 

 

Tel/Fax: 1.808.959.7943 

 

Follow us on Facebook! 
 
 

 

    

that expands upon Heliconia: An Identification Guide, the  

landmark volume published by Berry and Kress in 

1991 .  Af t er  a  d i scuss ion  o f  the  ge -

nus Heliconia, Dr. Brunner provides detailed descriptions 

and excellent photos that document nearly 300 heliconia 

cultivars of the Caribbean, Mexico, Central America and 

South America. A heliconia's size and flowering season as 

well as its requirements for moisture, light, soil, nutrients 

and temperature are important considerations in its 

proper placement and successful cultivation in a garden or 

landscape. You will find that information and more in The 

Heliconias. 

 

Let me emphasize the "and more," as the details are exten-

sive and meticulous. Brunner's book quickly answered my 

beginner's questions: "What's the difference between H. 

griggsiana 'Full Moon' and H. griggsiana 'Harvest 

Moon'?" And: "What's the difference between H. charta-

cea 'Surinam Gold' and H. chartacea 'Meeana Yellow'?" 

As well, I was able to correct the nomenclature of more 

than two dozen cultivars on my farm -- actually more than 

a hundred cultivars, if you count changing the disallowed 

"cv." abbreviation to single quotes. 

  

Clearly, this tome is destined to become an invaluable ref-

erence for designers of tropical gardens -- I only wish I 

had it three years ago, when I started to plant rhizomes on 

my property. Need a low heliconia? Consult this authorita-

tive guide to learn about H. stricta 'Dwarf Jamaican'. It's 

only 2.2 feet (66 cm) high on average. Swampy condi-

tions? How about H. standleyi? It's well-adapted to wet 

areas. Not in a tropical clime? Maybe a H. bihai or H. bi-

hai x H. caribaea. They're good down to freezing. 

And yet, as vital as the discussion of the ge-

nus Heliconia, its species and cultivars is to any seri-

ous heliconia aficionado, The Heliconias is not just a tech-

nical treatise, even though it excels in that regard. The 

abundance of remarkable photos (which document each of 

the nearly 300 cultivars) will delight and inspire every 

plant lover. Hence my warning: "Reading This Book May 

Cause Heliconia Fever." Of course, if you're a member of 

the Heliconia Society International, you've already caught 

it! 

 

Reviewed by Martin Haggland, Yuquiyu Farm, Rio 

Grande, Puerto Rico (www.yuquiyufarm.com). 
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