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Abstract 

Most species of Heliconia in the Heliconiaceae are orna-

mental with an exotic appearance. Their luxuriant green 

foliage and „hot‟ colored inflorescences, are important 

characteristics for tropical garden plants. They are used 

in the floriculture industry either as cut flowers or pot 

plants. However, the use of heliconias in landscape de-

signs is not restricted to outdoor gardens; they are also 

used in window displays and indoor gardens with low 

light. Aside from their appearance, these plants can at-

tract fauna such as bats, hummingbirds and even small 

primates. The objective of this study was to evaluate the 

ornamental attributes of the Heliconia germplasm at the 

UFRPE Collection, in Pernambuco-Brazil. The follow-

ing 26 genotypes were evaluated: H. bihai, H. bihai 

„Kamehameha‟, H. bihai „Nappi Yellow‟, H. caribaea x 

H. bihai „Carib Flame‟, H. collinsiana, H. episcopalism, 

H. latispatha „Distans‟, H. latispatha „Red-Yellow 

Gyro‟, H. orthotricha „She‟, H. pendula, H. pseudoae-

mygdiana, H. psittacorum x H. spathocircinata „Alan 

Carle‟, H. psittacorum x H. spathocircinata „Golden 

Torch‟, H. psittacorum x H. spathocircinata „Golden  

Torch Adrian‟, H. psittacorum „Red Gold‟, H. psittacorum 

„Red Opal‟, H. psittacorum „Strawberries & Cream‟, H. 

psittacorum „Suriname Sassy‟, H. rauliniana, H. rostrata, 

H. rostrata (3 days/10 days), H. stricta, H. stricta „Fire 

Bird‟, Heliconia x nickeriensis, and H. wagneriana.  The 

main characters evaluated were: plant height, presence of 

wax and hairs, flowering period, precocity, clump area, 

growth habit, and color of inflorescence and leaves. All 26 

genotypes evaluated in this study can be used in landscape 

designs, if their particular characteristics are taken into con-

sideration. 

 
INTRODUCTION 

The genus Heliconia in the Heliconiaceae includes species 

from Central and South America and from the South Pa-

cific islands (Criley and Broschat, 1992). Currently many 

species are known worldwide as cut flowers and landscape 

plants. 
 

Heliconia is an herbaceous, rhizomatous perennial. The 

erect shoots are pseudostems formed by overlapping, 

sheathing leaf blades. Vegetative growth is vigorous, pro-

ducing many stems and forming large clumps (Criley and 

Broschat, 1992). Plant height is between 0.5 m and 10.0 m, 

the inflorescence forming at the end of each pseudostem. 

The species differ in their compactness and ability to colo-

nize new ground (Berry and Kress, 1991). 

 

The inflorescence is erect or pendent, with distichous or 

spirally-arranged bracts, exposed or hidden among the 

leaves in the clump. The color of the bracts can be shades 

of green, yellow, orange, red, pink and purple, which char-

acterizes heliconia as exotic plants and suitable for tropical 

gardens. The leaves are long and wide, with different hues 

of green. In addition to their ornamental value, these plants 

are considered important for attracting fauna such as bats 

and hummingbirds and even small primates, all of which 

contribute to pollination (Berry and Kress, 1991; Abalo, 

1999).  



The Purpose of HSI 
The purpose of HSI is to increase the enjoyment and 

understanding of Heliconia (Heliconiaceae) and related plants 

(members of the Cannaceae, Costaceae, Lowiaceae, 

Marantaceae, Musaceae, Strelitziaceae, and Zingiberaceae) of 

the order Zingerberales through education, research and 

communication. Interest in Zingiberales and information on 

the cultivation and botany 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 exotic plants and 

their close relatives. 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 International Conference. 

Membership dues are (in $US): Individual, $40; 

Family, $45; Student, $10; Contributing, $50; Corporate 

(Company or Institution) $100; Sustaining, $500; Contributing 

Lifetime  Member, $1000, Libraries, $35 and PDF, $25. 

Membership fees constitute annual dues from 1 July through 30 

June. All members receive the BULLETIN (usually published 

quarterly), the Membership Directory, and special announcements. 

Please send all inquiries regarding membership or Bulletin 

purchases to: Dr. David Lorence, NTBG, 3530 Papalina Rd., Kala-

heo, HI, USA 96741. Back issues of the Bulletin are $5.00 per 

issue. 

 

HSI Officers for 2010-2011 
President, W. John Kress; Vice-presidents for Membership, 

Carla Black and Jan Hintze; Secretary, Victor Lee;  Treasurer, 

David H. Lorence; Cultivar Registrar, Bryan Brunner; Archivist: 

Sandra Barnes.  Board of Directors: Bruce Dunstan, Vinita 

Gowda, Anders J. Lindstrom, David Skinner and Chelsea Specht.   

                        The HSI BULLETIN is the quarterly publication of the 

HELICONIA SOCIETY INTERNATIONAL. Inquiries: Victor 

Lee <admin@heliconia.org> 
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Heliconia plants are pioneers in forest regeneration and 

soil reclamation processes (Castro and Graziano, 1997), 

exhibiting vigour and adaptability to adverse environ-

ment conditions. Some labor is necessary, mainly for 

trimming and removal of undesired shoots to maintain 

the size of the clump. 
 

In Brazil the designer Roberto Burle Marx started the 

tradition of using Heliconia plants for landscaping. His 

team organized a large collection of plants from Brazil-

ian and other South American ecosystems, considered 

one of the world‟s most important collections of tropical 

and subtropical plants. According to Pancoast (1991) 

and Criley (1999), heliconia plants can be used in sev-

eral ways in landscaping projects, planted in containers 

or directly into the soil.  
 

The objective of this study was to evaluate the potential 

for landscape use of 26 heliconia genotypes from the 

Germplasm Collection of Federal Rural University of 

Pernambuco state (UFRPE), Northeast Region of Brazil. 
 

MATERIALS AND METHODS 

The evaluation was carried out at the Heliconia Germ-

plasm Collection of Federal Rural University of Per-

nambuco state (UFRPE), longitude 34º59‟33‟‟S, latitude 

8º1‟19‟‟W, and altitude of 100 m. The local average 

temperature is 24.1 ºC and the monthly average precipi-

tation is 171 mm (INMET, 2005). The genotypes were 

evaluated 20 months after planting. 

 

A randomized block design was used, with 26 treat-

ments (genotypes) and 4 replications. The plant spacing 

was 1.5 m between plants in the rows and 3.0 m be-

tween rows. The 26 genotypes, listed in Table 1, were 

planted in two daylight conditions: full sun or 50% arti-

ficially shaded condition. 

 

 

Garden Vitoria Regia designed by Roberto 
Burle Marx. (V. Loges photo). 

The genotype traits evaluated were: Clump Height (CH) 

[short: < 1.50 m; medium: 1.51 to 2.50 m; tall: > 2.51 m]; 

Hair Presence (HP) [on leaves or inflorescences]; Wax 

Presence (WP) [on leaves or inflorescences]; Leaf Color 

(LC); Clump Area (CA); Growth Habit (GH) [grouped: 

clump area smaller than 2.25 m2; open: clump area larger 

than 2.25 m2]; Internal Shoots (IS) [in the center of the 

clump]; Flowering Season (FS) [seasonal: when concen-

trated to one season of the year; annual: during the whole 

year]; Inflorescence Type (IT): [erect or pendent]; Inflores-

cence Visualization (IV) [visible, partial or difficult]; and 

Bract Color (BC). 
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RESULTS AND DISCUSSION 

The results of field evaluation of all 26 genotypes of 

Heliconia are presented in Table 1 (clump characteris-

tics) and Table 2 (inflorescence characteristics). Consid-

ering the clump and inflorescence characteristics, there 

are different ways of using Heliconia plants in landscape 

designs. 

 

Among all the Heliconia genotypes evaluated, the ones 

with short clump height (CH < 1.5 m) were the H. psit-

tacorum cultivars and hybrids „Red Gold‟, „Strawberries 

& Cream‟, „Suriname Sassy‟, „Alan Carle‟, „Golden 

Torch‟, „Golden Torch Adrian‟ and H. x nickeriensis. 

These short genotypes are suggested for areas where a 

view of the background is desirable.  

 

The genotypes identified as medium height (CH be-

tween 1.51 and 2.50 m) were H. episcopalis, H. 

latispatha „Distans‟ and „Red-Yellow Gyro‟, H. 

orthotricha „She‟, H. pseudoaemygdiana, H. psitta-

corum „Red Opal‟, H. rostrata, H. rostrata (3 days), H. 

stricta „Fire Bird‟ and H. wagneriana. The tall geno-

types (CH > 2.51 m) were H. bihai, H. bihai 

„Kamehameha‟ and „Nappi Yellow‟, H. caribaea x H. 

bihai „Carib Flame‟, H. collinsiana, H. pendula, H. 

rauliniana, H. rostrata (10 days) and H. stricta. Pan-

coast (1991) recommends the tall genotypes for planting 

by the walls for a more pleasing effect. The variation in 

height of Heliconia genotypes allows for different plant 

compositions in the landscape design. 

 

Hair presence (HP) was observed on the leaf and inflo-

rescence of H. orthotricha „She‟, on the inflorescence of 

all three cultivars of H. rostrata and on the inflorescence 

peduncle of H. pendula. This character produces a cer-

tain contrast with the inflorescence colors, however it is 

not desirable in landscape designs due to the possibility 

of dust accumulation which reduces color brightness. 
 

Wax presence (WP) was observed on the inflorescences 

and the abaxial surface of the leaves of H. pendula and 

H. collinsiana, producing a beautiful contrast with the 

dark green of the adaxial surface of the leaves. Plants 

with wax need to be avoided in areas where people have 

access. Leaf color (LC) varied from light green to dark 

green, which allows the landscape designer more scope 

with different compositions. 

 

Twenty months after planting, the clumps of H. psitta-

corum cultivars and hybrids „Golden Torch‟,  „Red 

Opal‟,  „Suriname Sassy‟ and „Strawberries & Cream‟, 

and H. latispatha „Red-Yellow Gyro‟, H. stricta „Fire 

Bird‟ and H. x nickeriensis were occupying an area lar-

ger than 2.25 m2. These genotypes have a growth habit 

(GH) classified as „open‟. The plants of this type de-

velop quickly, with a dispersed type of clump architec-

ture, and require more space in the landscape (Criley,  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Golden Torch heliconia against a garden wall.  
(V. Loges photo). 

1988) and in borders. These genotypes represent good op-

tions for covering large open spaces, as found in some pub-

lic areas. 

 

The genotypes that presented clumps with compact growth 

habit (GH = grouped, CA < 2.25 m2) were H. pseudoae-

mygdiana, H. caribaea x H. bihai „Carib Flame‟, H. bihai, 

H. bihai „Kamehameha‟ and „Nappi Yellow‟, H. collinsi-

ana, H. episcopalis, H. latispatha „Distans‟, H. orthotricha 

„She‟, H. pendula, H. psittacorum „Red Gold‟, H. psitta-

corum x H. spathocircinata „Alan Carle‟ and „Golden 

Torch Adrian‟, H. rauliniana, the three cultivars of H. ros-

trata, H. stricta  and H. wagneriana. These genotypes are 

good options for areas where small groups or small beds of 

plants are required in the landscape design.  

 

Heliconia plants with clump height greater than 2.5 m (tall 

plants) and with compact growth habit (GH = grouped, CA  
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Table 1. Ornamental attributes of clumps of 26 genotypes of the Heliconia Germplasm Collection of UFRPE,  20 months   

                       after planting. Pernambuco state, Brazil. 

Genotypes* E CH HP WP LC CA GH IS 

H. bihai  1 Tall No No Green 0.77 Grouped Yes 

H. bihai  2 Tall No No Green 0.86 Grouped Yes 

H. bihai ‘Kamehameha’  2 Tall No No Green 0.83 Grouped Yes 

H. bihai „Nappi Yellow‟  2 Tall No No Light green 0.39 Grouped Yes 

H. caribaea x H. bihai ‘Carib 

Flame‟  
2 Tall No No Green 0.90 Grouped No 

H. collinsiana  2 Tall No Leaf Dark green 0.68 Grouped No 

H. episcopalis  2 Medium No No Dark green 0.65 Grouped Yes 

H. latispatha ‘Distans’  1 Medium No No Green 1.35 Grouped Yes 

H. latispatha „Red-Yellow 

Gyro‟  
1 Medium No No Dark green 2.27 Open Yes 

H. orthotricha „She‟  1 Medium Leaf/ 
Inflorescence 

No Green 0.4 Grouped Yes 

H. pendula  2 Tall Inflorescence 

peduncle 
Leaf/ 

Inflorescence 
Dark green 0.40 Grouped Yes 

H. pseudoaemygdiana  1 Medium No No Green 0.34 Grouped Yes 

H. psittacorum „Red Gold‟  1 Short No No Green 1.42 Grouped Yes 

H. psittacorum ‘Red Opal’  1 Medium No No Green 2.93 Open Yes 

H. psittacorum „Strawberries & 

Cream‟  
1 Short No No Green 6.33 Open Yes 

H. psittacorum ‘Suriname 

Sassy‟  
1 Short No No Dark green 3.56 Open Yes 

H. psittacorum x H. 

spathocircinata ‘Alan Carle’  
1 Short No No Green 0.97 Grouped Yes 

H. psittacorum x H. spathocir-

cinata „Golden Torch‟  
1 Short No No Green 3.3 Open Yes 

H. psittacorum x H. spathocir-

cinata „Golden Torch‟  
2 Short No No Dark green 2.30 Open Yes 

H. psittacorum x H. spathocir-

cinata „Golden Torch Adrian‟  
1 Short No No Green 1.46 Grouped Yes 

H. rauliniana 1 Tall No No Green 1.54 Grouped Yes 

H. rostrata 2 Medium Inflorescence No Green 1.69 Grouped No 

H. rostrata (10 days) 1 Tall Inflorescence No Dark green 0.78 Grouped No 

H. rostrata (3 days) 1 Medium Inflorescence No Light green 1.25 Grouped No 

H. stricta 2 Tall No No Dark green 2.17 Grouped Yes 

H. stricta „Fire Bird‟ 2 Medium No No Dark green 2.53 Open No 

H. wagneriana 1 Medium No No Light green 0.66 Grouped Yes 

H. x nickeriensis 1 Short No No Dark green 4.96 Open Yes 

         
* Identification based on Berry and Kress (1991). E = Experiment (1 = full sun, 2 = 50% shade); Clump Height (CH) [short: < 1.50 

m; medium: 1.50 to 2.50 m; tall: > 2.50 m]; Hair Presence (HP); Wax Presence (WP); Leaf Color (LC); Clump Area (CA); Growth 

Habit (GH) [grouped: clump area smaller than 2.25 m2, open: clump area larger than 2.25 m2]; Internal Shoots (IS) [in the center of 

the clump]. 
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Table 2. Ornamental attributes of inflorescences of 26 genotypes of the Heliconia Germplasm Collection of UFRPE, 20         

                  months after planting. Pernambuco state, Brazil.   

Genotypes* E FS IT IV BC 

H. bihai 1 Annual Erect Partial Red 

H. bihai 2 Annual Erect Partial Red 

H. bihai ‘Kamehameha’ 1 Seasonal Erect Partial Red-Yellow 

H. bihai „Nappi Yellow‟ 2 Annual Erect Partial Red-Yellow 

H. caribaea x H. bihai ‘Carib 

Flame‟ 
2 Seasonal Erect Visible Red 

H. collinsiana 2 Seasonal Pendent Visible Red 

H. episcopalis 2 Annual Erect Visible Orange-Yellow 

H. latispatha ‘Distans’ 1 Annual Erect Partial Red-Green 

H. latispatha „Red-Yellow Gyro‟ 1 Annual Erect Partial Orange 

H. orthotricha „She‟ 1 N/E Erect Partial Orange-Yellow 

H. pendula 2 N/E Pendent Partial Red 

H. pseudoaemygdiana 1 Annual Erect Visible Yellow 

H. psittacorum „Red Gold‟ 1 Annual Erect Visible Yellow-Orange 

H. psittacorum ‘Red Opal’ 1 Annual Erect Partial Orange 

H. psittacorum „Strawberries & 

Cream‟ 
1 Annual Erect Partial Pink-Yellow 

H. psittacorum ‘Suriname Sassy’ 1 Annual Erect Partial Pink-Green 

H. psittacorum x H. 

spathocircinata ‘Alan Carle’ 
1 Annual Erect Visible Yellow-Orange 

H. psittacorum x H. spathocirci-

nata „Golden Torch‟ 
1 Annual Erect Visible Yellow 

H. psittacorum x H. spathocirci-

nata „Golden Torch‟ 
2 Annual Erect Visible Yellow 

H. psittacorum. x H. spathocirci-

nata „Golden Torch Adrian‟ 
1 Annual Erect Partial Yellow-Red 

H. rauliniana 1 Seasonal Pendent Difficult Red 

H. rostrata 2 Annual Pendent Visible Red 

H. rostrata (10 days) 1 Seasonal Pendent Partial Red 

H. rostrata (3 days) 1 Annual Pendent Partial Red 

H. stricta 2 N/E Erect Partial Red-Orange 

H. stricta „Fire Bird‟ 2 Annual Erect Partial Red 

H. wagneriana 1 Seasonal Erect Difficult Yellow-Orange 

H. x  nickeriensis 1 Annual Erect Partial Orange-Yellow 

* Identificaion based on Berry and Kress (1991). Experiment (E ) [1 = full sun, 2 = 50% shade]; Flowering Season (FS) [seasonal or 

annual]; Inflorescence Type (IT): [erect or pendent]; Inflorescence Visualization (IV) [visible, partial or difficult]; and Bract Color 

(BC); (N/E) = not evaluated for the genotype. 

Used with the permission of the authors and the International Society for Horticultural Science.  This article originally appeared in 

Proc. XXnd Intl. Eucarpia Symp. (Sect. Ornamentals) on Breeding for Beauty (Vol II), Eds. A. Mercuri and T. Schiva. Acta 

Horticulturae 743:75-80 (2007). 
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< 2.25 m2) have a slow development and an upright 

pseudostem forming denser clumps; however it was ob-

served that some of these genotypes had shoots with a 

tendency to bend, requiring more maintenance to re-

move them. 
 

The absence of internal shoots (IS) in the clumps, result-

ing in a hollow center, is an undesirable plant character-

istic for landscapes, due to the incomplete coverage of 

the soil. The genotypes that showed this characteristic 

were H. caribaea x H. bihai „Carib Flame‟, H. collinsi-

ana,  H. stricta „Fire Bird‟ and the three cultivars of H. 

rostrata 

 

The flowering season (FS) of Heliconia species is influ-

enced by precipitation and photoperiod (Criley, 2000). 

This is essential information in the selection of plants 

for landscapes. The genotypes H. bihai „Kamehameha‟, 

H. caribaea x H. bihai „Carib Flame‟, H. collinsiana, H. 

rauliniana, H. rostrata (10 days) and H. wagneriana, 

showed specific seasonal flowering (Table 2). The flow-

ering season was not evaluated for the genotypes H. 

orthotricha „She‟, H. pendula and H. stricta, because 

flowering started 10 months after planting, showing no 

precocity. All other genotypes flowered continuously. 

 

Inflorescence visualization (IV) is influenced by the in-

florescence type (IT) and its position on the stem and in 

the clump. The genotypes with visible inflorescences 

were H. episcopalis, H. pseudoaemygdiana, H. psitta-

corum „Red Gold‟, H. psittacorum x H. spathocircinata 

„Alan Carle‟and  „Golden Torch‟, H. rostrata,  H. cari-

baea x H. bihai „Carib Flame‟ and H. collinsiana. The 

genotypes with partial inflorescence visualization were 

H. bihai, H. bihai „Nappi Yellow‟, H. latispatha 

„Distans‟ and „Red-Yellow Gyro‟, H. psittacorum „Red 

Opal‟, „Strawberries & Cream‟ and „Suriname Sassy‟, 

H. psittacorum x H. spathocircinata „Golden Torch 

Adrian‟, H. rostrata 3 days and 10 days, H. stricta „Fire 

Bird‟, Heliconia x  nickeriensis, H. orthotricha „She‟, H. 

pendula, H. stricta, and H. bihai „Kamehameha‟. Geno-

types with difficult inflorescence visualization were H. 

rauliniana and H. wagneriana. Trimming or removing 

leaves improved inflorescence visibility. 

 

Bract color (BC) was classified according to the pre-

dominant color, mainly yellow, yellow-orange, orange, 

red-orange and red (Table 2). These colors combined 

with the lush green color of the leaves are what make 

heliconia plants so ornamental. 

 

The different characteristics of Heliconia can be easily 

incorporated in tropical landscape designs. There are 

many possibilities for combining Heliconia with other 

ornamental plants. Depending on designer skills, helico-

nia plants can be used to create great combinations of all 

the elements of art (color, line, form, texture, scale, etc.) 

Leaf removal helps in visualization of  
Heliconia rauliniana. (V. Loges photo). 

 

in a professional interaction with the principles of design 

(unity, balance, transition, focalization, proportion, 

rhythm, repetition, etc.). All 26 genotypes evaluated in this 

study can be used for landscape design, if their particular 

characteristics are taken into consideration. 
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Lowiaceae: Adorable Stinkadores! 
 

Jana Leong-Škornicková 
Herbarium 
Photos by Jana Leong-Škornicková 
 

Reprinted with permission from Gardenwise vol 36, Jan. 2011 

 

The family Lowiaceae is the smallest and least known family 

of the Ginger Order, the Zingiberales, which consists of eight 

plant families including for example heliconias, bananas, 

prayer-plants and true gingers. It was named in honour of the 

English colonial administrator and keen orchidologist Sir 

Hugh Low, who spent over 30 years in Labuan (a small island 

off the north west coast of Borneo) and the Malay Peninsula. 

It is native to Southeast Asia with so far only one genus Or-

chidantha and about 20 species described from China, Thai-

land, Laos, Vietnam, Malaysia and Borneo. The species tend 

to have rather small areas of distribution. The highest diver-

sity is found in Borneo, with seven species described from 

Sabah, Sarawak and Brunei. A number of new species are, 

however, expected from Kalimantan as botanical exploration 

proceeds. 

 

Lowiaceae are mostly small or medium sized herbs, only 

rarely exceeding one metre in height. They thrive in shady 

areas of lowland evergreen forests and sometimes also in 

clearings. Even though it is not at all obvious from their look, 

the closest relatives to Lowiaceae are the Bird-of-Paradise 

family (Strelitziaceae) and bananas (Musaceae). While all the 

other seven families in the Ginger Order have species that are 

used for various purposes, be they food, ornamentals or some 

practical uses like rope or paper manufacture, so far there 

have been no uses recorded for the Lowiaceae. Only very re-

cently and rather slowly, a few species have started to appear 

in the horticultural market as suitable plants for heavily 

shaded areas. 

 

Unlike other members of the Ginger Order, which generally 

stand out among other similar plants, Orchidantha plants are 

hard to find in the forest as they look like several other mono-

cot genera. They grow in clumps and, when not in flower 

(which is unfortunately most of the time!), only close exami-

nation of the arrangement of the leaves near the ground, which 

are in two opposing rows, and a close look at the leaf vena-

tion, will reveal their identity as Orchidantha. It does not help 

that their flowers are hidden right at the ground level and are 

often covered by leaf litter. To make things worse, the flowers 

last only two days on most species. 

 

It is a matter of personal taste whether to regard the flowers as 

beautiful or weird, but one thing is for sure—they stink a lot 

and their structure is puzzling! The bisexual flowers are quite 

large, in some species up to 25 cm long, resembling an orchid 

and hence the name Orchidantha. There are three sepals, 

which spread 120o from each other and may be reflexed 

(turned backwards) (e.g., O. siamensis) or in some species the 

two lower sepals overlap and form a boat shape structure that 

supports a labellum (e.g., O. foetida). The labellum is well 

developed and usually reticulate or with some ridges; it may 

be white, pinkish-cream, yellow, brownish or dark violet. It 

emits an array of unpleasant odours ranging from rotten fungi 

to rotten meat and worse, with the odours being specific to each 

species. Opposite the basal part of the labellum, there are two 

petals forming a tunnel more-or-less covering the five fertile sta-

mens and stigma. The stigma has three deep funnelshaped lobes 

with a hairy or fimbriate margin to receive pollen. On the basal 

surface of the stigma facing the labellum, where the three lobes 

join, there is a tissue (called the viscidium) producing a transpar-

ent sticky secretion. 
 

Because of the unpleas-

ant odour, R.E. Holttum, 

who published his study 

on Lowiaceae from col-

lections of the Singapore 

Botanic Gardens in 

1970, suggested that 

Orchidantha species are 

perhaps fly-pollinated, 

but no serious studies 

were done on this sub-

ject until much later. In 

1999, Japanese botanists 

Shoko Sakai and Tamiji 

Inoue observed popula-

tions of Orchidantha 

inouei in Sarawak over 

extended periods and 

reported that the only 

flower visitors that 

crawled under the lateral 

petals, where the stigma 

and stamens with pollen 

are hidden, were dung 

beetles! This was rather 

breath-taking news as        

  beetle pollination is not 

at all common in the ginger order. In 2003, Danish botanist 

Louise Pedersen, elaborated even more on the pollination of Or-

chidantha in her PhD thesis. She studied three Bornean species 

with dark purple labella emiting a dung-like scent, and two spe-

cies from the Malay Peninsula with white to cream coloured la-

bella and a fungus-like smell. She found out that, unlike Bornean 

species, the Malayan species are pollinated by fruit beetles, which 

are normally associated with puffball fungi. What is even more 

interesting is that both studies concluded that there seems to be 

no obvious rewards for the beetles performing the pollination job. 

This is quite unusual as the majority of plants including all other 

gingers offer some kind of reward to their pollinators, be it a nec-

tar or at least a safe place for mating. Lowiaceae is the only fam-

ily in the ginger order, that does not produce nectar, and cheat 

their pollinators by emitting a smell identical to dung or fungus 

attractive for a particular beetle. This is known as deceit pollina-

tion. It is hard to find Orchidantha flowers, but it is even harder 

to find the fruits. The fruit is a capsule, which in some species 

develops underground and upon ripening splits in three parts, 

exposing round seeds with a simple white hair-like aril. Shoko 

Sakai in her study noted that setting fruits is rather rare and that 

the deceiving pollination system seems to be less successful than 

the more common reward-based system. But she also pointed out 

that dung beetles are excellent in flying long distances in search 

of particular dung, which may provide long-distance pollen trans-

fer and that in turn may provide certain genetic advantages to the 

plants. 

O. fimbriata, with legend. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PAGE  8 THE BULLETIN / JUNE 2011 

Orchidantha foetida. The 

specific name ‘foetida’ is 

derived from Latin and 

means evil-smelling. For 

sure this species stands up 

to its name. 

 

Orchidantha grandiflora. This stunningly beautiful species 

with a dark violet, almost black, velvety labellum was dis-

covered in Sabah and formally described in 2001. 

Orchidantha maxillarioides. This pretty species has the 

smallest flowers of all Lowiaceae, which emit a very faint 

smell. It flowers profusively in the National Orchid Garden‟s 

Mist House. 

Orchidantha stercorea. The newest family addition de-

scribed in 2010 is the third species of Lowiaceae recorded 

from Indochina. Its specific epithet relates to the dung-like 

smell. 

Orchidantha vietnamica.Described from herbarium material, our 

recent recollection of this species from the type locality in South 

Vietnam improved description and provided valuable details on 

flower morphology. 

Orchidantha siamensis. 

This species is native to 

southern Thailand. Its la-

bellum is covered in a layer 

of transparent mucus, simi-

lar to that seen on some 

species of puffball fungi. 

Orchidantha fimbri-

ata. Native to Penin-

sular Malaysia, this 

species has been 

cultivated in the 

Gardens since 1926. 

The flowers smell of 

bed bugs and coco-

nut oil at first, pro-

gressing to a fungus-

like smell a day 

later. 
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Banana Breeding in Uganda: Part 2 
 
Gabriel Sachter-Smith 

(sachter@hawaii.edu) 
 

Dept. of Tropical Plant and Soil Sciences 

University of Hawaii at Manoa 

Honolulu, HI, U.S.A. 

 

For two days in July, I was invited to go on a trip out 

West to see some farms and a newly established re-

search collection. The first stop was at a farm in Masaka 

district where the farmer grew over 50 different culti-

vars, most of them East African Highland Bananas 

(EAHB), on 20 acres. From the farm we traveled to 

Mbarara to visit the research collection which contained 

almost every single East African Highland Banana culti-

var as well as many other non-local types from the inter-

national genebank. The site was very well maintained, 

and each cultivar was represented by five plants, each 

set with a large easy to read label. There was at least one 

(but often multiple) plant of each cultivar flowering at 

the time which presented an unprecedented opportunity 

to see many cultivars side by side in all their glory. 

There were some particularly interesting Highland Ba-

nana cultivars, and it is not far from the truth to say that 

nearly any trait that can differ among bananas in general is 

represented within this subgroup. The concept of a sub-

group is that every cultivar within a subgroup originated 

via somatic mutation from a single original seedling. Al-

though this idealized definition may not accurately reflect 

the current organization in banana taxonomy, it is close. As 

a group, the East African Highland Bananas are not very 

genetically diverse (indicating a common ancestor), but 

extremely diverse in morphology (indicating a long history 

of cultivation and farmer selection).  

 

On the second day, we traveled to Bushenyi district near 

the Congo border to visit a traditional banana beer produc-

tion farm and modern banana wine operation. Along the 

way, wild stands of Ensete ventricosum could be seen. En-

sete  is one of three genera that make up the Musaceae (the 

other two being Musa and Musella). Unfortunately, we did 

not have time to stop and see the Ensete up close, but I was 

able to snap some photos from the car.  

 

Banana beer has been produced in the region for millennia 

and is still produced today in the traditional fashion. There 

is a specific series of the East African Highland Bananas 

called Mbidde which are exclusively used in beer produc-

The EAHB cultivar „Mpologoma‟ (which translates to 
“lion”, due to its large size and vigorous growth)  

in Masaka.  

A handsome red pseudostemed Plantain at the  
collection in Mbarara.  
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tion. Mbidde bananas are somewhat bitter and never 

used for matooke or general eating. To make the beer, 

banana bunches are placed in ground pits lined and 

covered with banana leaves and a small fire is built 

next to the pit with a small tunnel going from the base 

of the fire into the pit. This helps the bunches to ripen 

uniformly. The ripe fruits are peeled and placed in a 

large, hollowed out tree trunk called a “canoe”. A local 

type of sawgrass and/or banana leaves are added and 

mashed by stomping until clear liquid juice begins to 

separate from the fruit solids. This same basic tech-

nique is also used to make normal banana juice. After 

the juice is produced and strained, roasted sorghum is 

added and the entire canoe is buried underground and 

covered with banana leaves, pseudostem and the left-

over sawgrass and banana pulp for three days while  

fermentation takes place. After three days, the canoe is 

uncovered and taken out of the ground, the liquid fil-

tered once more, and placed into large jugs for immedi-

ate sale. The current batch at the farm needed one more 

day in the ground before it could be unearthed, so we 

did not get to sample the final product. We did however 

sample juice waiting to be fermented for the next batch. 

It was quite good as it was, even without being fer-

mented. From the beer farm, we went to a more modern 

banana wine production facility. The wine was often 

made from whatever bananas were ripe at the time and 

that the producer felt worked well (after years of ex-

perimentation). Commonly, they used non-beer East 

African Highland Bananas, but nearly any variety could 

be used as long as the final product suited the consum-

ers taste. The basic recipe was one kilogram of ripe, 

peeled fruits to one liter of water, 300-350g of sugar 

per liter of water and yeast. The bananas were peeled 

and placed in a pot of boiling water and left to boil for 

about 15 minutes without stirring, mashing or mixing 

of any kind. The whole fruits were then removed from 

the boiling water, the water allowed to cool, and the sugar 

and yeast were then added to the water. Typically this was 

made in 20 liter batches that were allowed to ferment in 

large vessels for three months before decanting and bot-

tling. After bottling, the wine was allowed to rest for six to 

eight months before consumption. I am not a wine connois-

seur, but to me and everyone else there trying it for the first 

time, it seemed quite good.  

 

The trip out west was very enlightening, and what was es-

pecially interesting was to see up close all of the different 

types of bananas being grown and their different uses. At 

the banana wine production facility, which was also a re-

gional agricultural extension service center, they had a 

number of the modern hybrids from the Honduran breeding 

program, FHIA. A major goal of the FHIA program was to 

create new disease resistant hybrids for large scale com-

mercial use. However, the plants have never really been 

accepted for that use to the degree they were intended, but 

they have begun to gain some popularity in other circum-

stances that were not originally intended for. Although the 

plants are not like the traditional cultivars, they are strong, 

vigorous plants that can produce food in situations were 

other bananas may fail. At first, the growers in Uganda did 

A native wild banana, Ensete ventricosum,  
along the road in western Uganda.  

Our host, John Ndamira, explaining the banana beer 
brewing procedures. The traditional banana beer 

canoe is pictured.  
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not like the FHIA plants at all, but after while, they saw 

how well they grew and found new ways to use them.  

 

In Uganda, a Pisang Awak subgroup cultivar called 

„Kayinja‟ is very common as it is very popular in the 

production of banana juice. Banana juice is, aside from 

being fermented into alcoholic beverages, is a popular 

drink on it‟s own. The interesting part is, this variety is 

a relatively recent introduction to Africa from Asia, and 

in Uganda it is strictly used for making juice. Pisang 

Awak bananas are very common throughout Asia, par-

ticularly in Thailand, and are commonly used for both 

dessert and cooking uses. In Hawaii, they are gaining 

popularity as a dessert banana as well due to their high 

vigor. At the station, someone had harvested a bunch 

from the field, and when it was ripe I took a couple to 

snack on. One of the staff was shocked and warned me 

that it was only to be used for juice, and it should not 

be eaten. Amused, I asked why, and was told that that‟s 

just the way it is, the same way East African Highland 

Bananas are never eaten as a dessert fruit (even though 

they are quite acceptable as such to most Westerner‟s 

palate). I explained how these bananas are common all over 

the world, and it was only in Uganda they are strictly for 

juice. With hesitation, a few of the staff tried eating some of 

the ripe „Kayinja‟ fruit, and agreed it was edible, but did not 

care for it at all. I imagine this was a similar response as the 

first time a Ugandan ate matooke, or drank banana juice. 

 

I believe these are critically important lessons in regards to 

banana breeding and crop improvement in general. People 

will always be set in their ways and rejecting of new things, 

Banana wine is being promoted as a high value Banana wine is being promoted as a high value 

product for farmers and other people in the product for farmers and other people in the   

region to expand their operations into.region to expand their operations into.  

  

„FHIA„FHIA--17‟, a modern banana hybrid from Hondu-17‟, a modern banana hybrid from Hondu-

ras growing at the agricultural service ras growing at the agricultural service   

center in Bushenyi. center in Bushenyi.   

Banana juice being prepared in the traditional way by Banana juice being prepared in the traditional way by 

hand using banana leaves or sawgrass to squeeze and hand using banana leaves or sawgrass to squeeze and 

strain the pulp until the solids separate from the liquid. strain the pulp until the solids separate from the liquid.   
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Unique Bananas of Uganda 

 

„Nante‟, with many fused fruits. This cultivar is often planted 
in small quantities by women farmers to bring good luck in 

the hopes of giving birth to twins.  

„Bitambi‟, a mostly red leafed cultivar. The color intensity „Bitambi‟, a mostly red leafed cultivar. The color intensity 

varies with conditions and season. varies with conditions and season.   

„Kabende‟, 
white 

striped 
fruit.  

„Tereza‟, green and purple striped male bud. 
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„Narwezinga‟, which has a single con-
tinuously spiraling hand with no dis-
crete separations and a single bract 
which must tear to reveal flowers. 

 

„Narwezinga‟,  
single spiraling  

bract scar  
on rachis. 

„Narwezinga‟,  
single tearing bract. 

„Namunwe‟, with 
few, but very 

large fruits and 
an oblong bud. 

„Mukazi Alanda‟, whose suckers lean at extreme angles.  

„Makara‟, with dark brown„Makara‟, with dark brown--black pseudostem black pseudostem   

and petioles.and petioles.  
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in this case, new foods or new varieties of crops they 

know well. Bananas have been growing in Uganda for 

at least 4,000-5,000 years, and these people know ex-

actly which bananas they like and how they like them. 

They are such a staple to the culture that it has been 

largely forgotten that at one point bananas were a new, 

strange crop to the land. Indeed, almost all of Uganda‟s 

food crops are introductions from other parts of the 

world (bananas from Asia, cassava, sweet potato and 

maize from the Americas to name a few), but in time 

they have been accepted and embraced. This is true for 

almost all cultures, that adoption might be slow at first, 

but in time it will happen if the new idea or item (in 

this case, banana cultivars) is truly better in some way.  

 

This presents a problem for the breeding program how-

ever, especially when working with a crop like banana 

where breeding isn‟t so straight forward. New hybrids 

are expected to be new only in certain ways, such as 

increased disease or drought resistance. Using conven-

tional methods (cross pollination), moving those traits 

from a wild banana or from a different cultivar to an 

East African Highland Banana is rather easy, but mov-

ing just those few traits and nothing else is extremely 

difficult and typically a huge assortment of varieties are 

generated. Each seedling produced from a cross will have 

unique features and be different from every other seedling. 

Literally thousands of new plants are generated and must be 

evaluated with the goal being to produce a new cultivar 

which has fruit exactly like the traditional cultivars used to 

make matooke, but also resistance to various diseases and 

with more vigorous growth in adverse conditions. The re-

sult in the past was to throw away almost all of the “non-

suitable” hybrids. Even if their growth was phenomenal and 

they had excellent disease resistance, if they did not taste or 

look like normal matooke, they were considered a failure. 

Alternatively, if a new hybrid made great matooke, but was 

not resistant to the diseases, it was also considered a failure. 

 

The good new is, that was in the old breeding program at 

the IITA. In the new program head breeder Jim Lorenzen 

has shifted some paradigms of the breeding program for the 

better. Before working with bananas, Jim was a potato 

breeder, a crop grown under the ground. For a potato 

breeder, it doesn‟t matter if at harvest time the leaves on the 

plant are  disease ridden and pathetic looking, what matters 

is the size and number of the potatoes under the soil. Jim 

took this thought with him into banana breeding, and as it 

turns out, there are a number of new matooke hybrids 

which are so vigorous in their growth, that even though 

they are susceptible to the defoliating effects of Black Siga-

toka disease, they are still able to yield a large bunch of 

„Kayinja‟ in the female stage, a cultivar used exclu-
sively for juice production in Uganda, but mainly 

for dessert or cooking elsewhere in the world.  

Hybrid Hybrid matooke matooke with undesirable, pinkwith undesirable, pink--orange color. orange color. 

Hybrid Hybrid matooke matooke with desirable, goldenwith desirable, golden--yellow color. yellow color. 
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fruit and resist other diseases. With the old paradigm, 

those hybrids would have been thrown out early on, 

possibly before they even fruited the first time. Now 

they are kept. Another practice of the old program was 

to evaluate hybrids for the quality of their matooke 

only, as this was the primary use. Yet, as we have seen, 

even in Uganda where matooke predominates, bananas 

in general still have a variety of uses. All hybrids now 

are not only evaluated for their matooke quality, but 

also for their potential in producing juice and as dessert 

fruits. This is a great start, but there is still much un-

tapped potential.  

 

It is at this point where the original goals of the breed-

ing program come into question. Which is more impor-

tant: to have new hybrids which could be quickly 

adopted by farmers for matooke, or new hybrids which 

are not good for traditional uses, but being vigorous, 

food producing plants, will take on a new life and be-

come embraced as new traditions in time? I believe the 

answer to this question comes with an increased aware-

ness of banana genetic diversity, and the potential uses 

of banana in general. If new hybrids or even pre-

existing cultivars from other parts of the world with 

better agronomic traits are introduced, in time they will be 

adopted. The goal in all of the breeding is to create im-

proved banana cultivars to ensure food security, but on the 

basic level, this has already been achieved. The IITA has 

produced and continues to produce many hybrids which out 

yield the traditional cultivars in the same conditions, yet 

none have ever been released to farmers. This is in part due 

to the bureaucratic system of Uganda‟s national agricultural 

program, NARO, and their wish to be in control of the re-

lease of all new plant materials, but it also is due to the 

IITA‟s strive to produce the perfect matooke hybrid: one 

that tastes, looks and cooks exactly like the traditional culti-

vars, but with improved growth and disease resistance. If 

the goals also included finding or creating any sturdy ba-

nanas that grow well and can provide some form of food, 

then the output of newly introduced cultivars to farmers 

might be much higher.  

 

My time spent in Uganda was invaluable, and I am confi-

dent that having been involved in an active breeding pro-

gram and experiencing how important bananas are in con-

text has added an essential component to my work with 

bananas. The people I worked with were extremely kind 

A plant succumbing to the bacterial disease BXW A plant succumbing to the bacterial disease BXW 

(Banana Xanthosoma Wilt).(Banana Xanthosoma Wilt).  

A fruiting hybrid completely defoliated by Black  
Sigatoka leaf fungus disease.  
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Hummingbird‟s Magic in the Air 
A PBS film, 9 minutes 29 seconds. 

http://www.youtube.com/watch_popup?

v=hjnc1kHMDDo&feature=player_embedded! 
Ray Baker‟s boots, shirt and beverage, at his  
resting site at his beloved Lyon Arboretum. 

and generous, and I am happy to say I made many friends. I 

learned valuable skills to take back home with me, and 

also left a few ideas of my own. I am beginning my 

master‟s degree program this year at the and and gener-

ous, and I am happy to say I made many friends. I 

learned valuable skills to take back home with me, and 

also left a few ideas of my own. I am beginning my 

master‟s degree program this year at the University of 

Hawaii at Manoa in search of a banana-based solution to 

the Banana bunchy top virus (BBTV) epidemic, and I 

now have many new ideas and a better scope of what 

must be considered when working with banana diver-

sity.  

 

Zingber collinsii 
Named for the late Mark Collins 

http://www.youtube.com/watch_popup?v=hjnc1kHMDDo&feature=player_embedded!
http://www.youtube.com/watch_popup?v=hjnc1kHMDDo&feature=player_embedded!

