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Natural Hybridization in Costus 

Dave Skinner  

skinnerd@nettally.com 

 

As an amateur botanist with a love of tropical forests 

and a very much focused interest in one genus, I have 

finally begun to understand the vast diversity of that 

genus. I have begun to realize that the lines separating 

one species of Costus from another are merely man-

made classifications. We humans try to tell the plants 

what they are supposed to look like, but the plants do 

not always cooperate. Widespread species like Costus 

scaber, Costus pulverulentus, Costus guanaiensis, Cos-

tus laevis and others have an incredible diversity, and I 

have often been surprised to find either a single plant or 

large populations of a plant that generally looks like an 

entirely separate species, but yet its characters fit very 

well with the formal botanical description of a well 

known species. 

As if this variation within a species was not enough to 

fool me, I have also learned that this genus Costus that 

captured my interest is rather promiscuous. Time after 

time in my walks through native forests I have found a 

single plant that defied classification into one of the 

established species. There is then a rush of excitement 

and a strong temptation to declare the discovery of a 

new species. However, further investigation and anal- 

isis can sometimes bring me to the conclusion that this new 

plant is actually a natural hybrid of two well established spe-

cies that have populations in the local area. 

 

Botanists draw a distinction between the terms “natural hy-

bridization” and “introgression”. In the former, two different 

taxa of plants interbreed and the hybrid offspring may or may 

not be fertile. This interbreeding takes place in “hybrid 

zones” where it may reoccur but does not eventually result in 

the evolution of a new species. Introgression involves a long 

term process of repeated crossing and backcrossing and re-

sults in the introduction of genes from one of the parent spe-

cies into the gene pool of the other species. 

 

Here are three examples of plant discoveries I have con-

cluded to be natural hybrids—one time occurrences that are 

interesting and useful for cultivation, but not of any real taxo-

nomic value. 

 

Costus ‘Tico Tower’ (C. lima x ?) 
 

I have named this Costus Tico Tower, inspired by its very tall 

growing habit. It is a fertile hybrid and readily produces 

seeds. The plant was found in the flood plain of the Rio Rin-

con at an altitude of 22 meters.  

C. lima 

C. ‘Tico Tower’ 

C. lima 

C. ‘Tico Tower’ 
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It is believed to be a Costus lima hybrid, shares many of 

the characters of that species, but is distinctively differ-

ent with green bracts instead of red bracts and yellow 

instead of reddish flowers. The other parent species 

could be Costus villosissimus or some other yellow 

flowering species. There are 11 known species of Cos-

tus on the Osa Peninsula of Costa Rica where this plant 

was found. 

Costus leucanthus x C. lima 

 

While searching along the Rio Lita in Ecuador, I came 

across this single plant among several specimens of 

Costus leucanthus.  It is believed to be a natural hybrid 

of C. leucanthus with C. lima, which is also found in 

this area. This was a very large plant with many mature 

inflorescences, but no seeds were produced.  

I think it makes a very attractive alternative to either of the 

parent species. 
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Ligule morphology 

Costus ‘Tico Tower’ 

Costus leucanthus, plant in flower, with ligule at right 

Costus lima 
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I found numerous plants whose vegetation and mature inflo-

rescences were consistent with Costus wilsonii. I  collected 

seeds from two of these plants to see what the flowers 

might look like, and tagged them as ‘Durika 1’ and ‘Durika 

2’. 

 

To my surprise, when the seeds germinated and the plants 

matured I had three completely different looking plants.  

‘Durika 1’ produced the glabrous plant that turned out to 

indeed be Costus wilsonii, but ‘Durika 2’ grew to be a com-

pletely different, hairy plant with broad yellow flowers that I 

eventually named as Costus ‘Mellow Yellow’. And strangely 

enough, some of the seeds from ‘Durika 2’ produced  a 

dwarf Costus which has never grown to more than 3 inches 

in height and has never produced any flowers. 

 

I had no idea 

whether this mys-

tery plant was 

something new or 

possibly a mis-

placed specimen 

of Costus pictus, 

which the plant 

most closely re-

sembled in appear-

ance and in analy-

sis of the morpho-

logical characters. 

So in 2011 I re-

turned to the area 

during the peak 

flowering season 

of July to see what 

would be growing 

at the original col-

lection site. When 

I explored the area 

of the 1800 meter 

ridge I found lots 

of Costus wilsonii, 

but no other Costus. My ‘Durika 2’ plant with the broad 

yellow flowers was nowhere to be found. 

 

Then, while exploring in a nearby valley area at about 1200 

meters I solved the mystery. There was a large clump of 

Costus villosissimus, a hairy plant with broad yellow flow-

ers, much like my ‘Durika 2’ plant except for the green, 

leafy appendages to the bracts. I now theorize that a hum-

mingbird (known pollinator to C. villosissimus) had visited 

one of those plants, then flew up to the ridge top and tested 

the nectar of the tubular flowered C. wilsonii, thus deposit-

ing the pollen there and producing the hybrid seeds. The 

altitude there was too high for any viable hybrid plants to 

succeed, but my greenhouse was the perfect place. I am 

growing a bastard child of Costus wilsonii! 

Costus ‘Mellow Yellow’ (C. wilsonii x C. villosis-

simus) 
 

This plant was a major mystery to me for several 

years. In December 2006 I visited the Reserva Durika, 

a private community at 1500 meters altitude in the Tal-

lamanca Mountains of central Costa Rica. The only 

Costus I expected to find there was Costus wilsonii, 

since that is the only species documented at that alti-

tude on the western flank of this mountain range.  It 

was too late in the season to find any fresh flowers, but 

when I reached the top of a ridge at about 1800 meters 

Plant, above left, blossom, above right,  and ligule,  
at bottom, of  C. leucanthus x C. lima 

Costus leucanthus blossom 

Costus ‘Mellow Yellow’ 
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Costus wilsonii 

Costus ‘Mellow Yellow’ 
Above 
 
 
 
Dwarf plant from 
‘Durika 2’ seeds 
at left 

Costus villosissimus 

Ligules – from top, Costus ‘Mellow Yellow’, C. wilsonii  

and C. villosissimus 

Costus ‘Mellow Yellow’ 
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Banana Bonanza  

 
Jon Letman 
 
This story and the two photos by Elyse Butler were 
originally published in Hawaiian Airlines Hana Hou 
magazine in the Feb/Mar 2012 issue. The author 
and Hana Hou magazine have granted permission 
for this republication. 
 

There’s an ancient Hawaiian 

story that tells of the banana 

field of Kahuoi growing deep in 

Maui’s Waiho‘i Valley. The leg-

end, recorded by nineteenth-

century ethnologist Abraham 

Fornander, claims that the patch 

was so large that it would have 

been impossible to walk around 

it without a guide, and that any 

stranger who tried would become 

hopelessly lost. Intrigued by the 

legend, naturalist Angela Kay 

Kepler and her husband, Frank 

Rust, hired a helicopter in 2004 

to search for the legendary patch. 

 

Along the Waiohonu river—just 

where the legend said it would 

be—they found what Kepler’s 

research showed to be “the sin-

gle largest wild-growing tradi-

tional Hawaiian banana patch in 

Hawai‘i.” A thrilling find, but 

there was more. The helicopter 

had begun its return flight when, 

looking down at the valley thick with ‘uluhe fern and in-

vasive ginger, Kepler noticed another patch of odd, dark 

red bananas. She wanted a closer look, but first she 

wanted to bring along Kamaui Aiona, director of the Na-

tional Tropical Botanical Garden’s Kahanu Garden in 

Hana. 

 

“Angela called me and said, ‘Can you meet us at the 

Hana Airport? There’s something we want to show 

you,’” Aiona recalls. “That’s how bananas she is.” But 

Aiona, being a bit bananas himself, rushed to the airport, 

and off they flew to the mysterious patch. 

 

The trio landed, dug up two keiki (young shoots) and 

brought them back to Kahanu Garden, where Kepler and 

Rust identified them: a previously undescribed variety of 

Hawaiian banana called Mai‘a (banana) ‘Ele‘ele (black) 

forma Pale. They’re still growing at Kahanu Garden, part 

of a collection of forty-four banana varieties, the most 

diverse collection in the state. 

At first glance Kepler and Rust don’t look like the sort of 

people you’d find bushwhacking through tropical rainfor-

ests in search of rare plants, but that’s exactly what they do: 

They have spent the last decade prodding, poking and peel-

ing bananas to preserve not only Hawai‘i’s banana varie-

ties, but also the wealth of cultural knowledge about them, 

which like the plants themselves was in danger of being 

lost. Kepler’s and Rust’s fascination with Pacific bananas 

and plantains has taken the couple throughout the Pacific— 

Melanesia, Micronesia, Polyne-

sia—in search of banana legend 

and lore. 

 
Kepler calls bananas the most mis-

understood and underappreciated 

food in the suite of twenty-seven 

or so “canoe plants,” the species 

that Polynesian voyagers brought 

with them when they went in 

search of new lands, things like niu 

(coconut), kalo (taro) and ‘uala 

(sweet potato). But while those 

foods are still familiar items in the 

modern Hawaiian diet, bananas 

have fallen somewhat off the cul-

tural radar. “Bananas were so 

much more important in pre-

contact Hawaiian culture than any-

one recognizes,” says Kepler. “It’s 

not just our idea that bananas were 

important in the old days; the Ha-

waiian language itself and forest 

remnants back it up.” She’s refer-

ring to a lexicon of banana-related 

terms, largely lost or forgotten to-

day, that describe all things ba-

nana, including words for the fruits, the parts of the plant, 

diseases and at least thirty words for various states of ripe-

ness. Kepler and Rust have chronicled striking similarities 

in banana language and varieties among Hawai‘i, Tahiti 

and the Marquesas, which makes sense in light of the 

broadly accepted theories of Polynesian migration to Ha-

wai‘i (first Marquesans, then Tahitians). 

 

Bananas were crucial in the early Hawaiian diet, especially 

in the years prior to AD 1600, when they were a staple 

food, just as they remain in the western Pacific and other 

parts of the world today. Population pressure and competi-

tion for growing space in the centuries prior to Captain 

Cook’s arrival in 1778 were most likely responsible for the 

decline of bananas in Hawai‘i, which at their peak probably 

numbered close to fifty varieties. The need to devote more 

acreage to higher protein-yielding kalo, possibly at the ex-

pense of surrounding bananas, along with new pressures 

from outside of the Islands, likely played a role in the de-

cline of Hawaiian mai‘a. To borrow a Hawaiian proverb: 

Photo by Elyse Butler 
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“Pala ka mai‘a” (“the bananas are ripe”), or “The deed is 

done.” 

 

Along Hana Highway, though, remnants of traditional 

Hawaiian varieties still grow in patches, some just 

barely hanging on. About halfway to Hana, Kepler 

points out a few wild bananas probably planted a hun-

dred years ago. The plants are thin, fruitless, drained of 

vigor. Bananas, particularly the traditional varieties, are 

susceptible to fungal diseases, viruses like bunchy top, 

corm weevils and other pests. At the Ke‘anae Arbore-

tum off the highway, Kepler points out patches of non-

traditional wild bananas called Cuban reds, Mai‘a He‘i, 

with purplish blood-like sap. Then she and Rust walk 

over to a patch of 

Musa balbisiana, 

or “devil ba-

nana,” a tena-

cious wild-type 

seeded banana. 

 

“You can cut the 

trunk into ten 

pieces and every 

one of them will 

sprout,” Kepler 

warns. She and 

Rust are utterly 

dwarfed by these 

enormous devil 

banana plants. 

Thick patches of 

vigorous keiki 

grope skyward. 

Balbisiana, Ke-

pler explains, is 

the male ancestor 

of many hybrid 

bananas. Ten thousand years ago, long before the devel-

opment of common modern seedless hybrids like 

Cavendish and Dwarf Brazilian (“apple”) bananas, these 

were among the earliest bananas humans encountered in 

Asia. 

 

To illustrate how far bananas have come since then, Ke-

pler cuts a fallen balbisiana fruit in half. It’s short and 

stubby, and the creamy, vanilla-white flesh has almost 

no flavor; it’s starchy and densely packed with rows of 

brown seeds the size of BB shot, rendering it almost in-

edible. The term “famine food” comes to mind. The ear-

liest banana eaters would have selected the best bananas 

available and, over thousands of years, hybridized plants 

with the sweetest fruit and fewest seeds, eventually cre-

ating the bananas we eat today. 

 

Contrary to what most people believe, banana plants 

aren’t trees but large herbaceous plants composed of tightly 

bound leaf stalks that store water. “Worldwide there are 

over a thousand varieties of edible, seedless bananas,” Ke-

pler explains. Hawaiian bananas can be divided into twenty

-four groups and around two hundred types with a hundred 

or more cultivars, including cooking bananas, plantains and 

“dual-purpose bananas” that can be cooked or eaten raw. 

There are also colorful non- Hawaiian ornamentals like 

‘Fuzzy Pink,’ ‘Ornata’ and ‘Zebrina’ and inedible cordage 

bananas like Manila hemp, useful as fiber. (Kepler says her 

favorite cooking bananas are traditional Hawaiian Mai‘a 

Iholena types and ‘Dippig,’ a banana from the Philippines. 

For dessert bananas she says ‘Hawaiian apple’ and ‘Dwarf 

Brazilian’ are incomparable.) 

Walking the 

grounds of their 

Maui home, Ke-

pler points out a 

few of the bananas 

she and Rust have 

collected: Mai‘a 

Iholena (“We 

found this way up 

in the ‘Iao Valley. 

It’s probably the 

rarest banana in 

the world”), Hinu-

pua‘a (“shiny like 

hog grease”), Po-

lua (“two darks,” 

named for its deep 

black color) and 

Mai‘a Hapai 

(“pregnant ba-

nana,” which bears 

fruit inside its 

trunk). 

 

To collect and catalog all these varities of bananas, Kepler 

and Rust have been on a decade-long journey around the 

world, collaborating with Hawai‘i’s farmers and foresters 

like Bob Hobdy and Maui Nui Botanical Gardens’ nursery 

manager Stephanie Seidman. “Without Frank and Angela,” 

Seidman says, “neither our garden nor anyone else’s in Ha-

wai‘i for that matter would have the extensive collections 

they do.” 

 

In Belgium, Edmond De Langhe, known as “the godfather 

of bananas” and founder of the International Network for 

the Improvement of Banana & Plantain, oversees the 

world’s largest collection of banana tissue culture. De 

Langhe says Kepler and Rust have collected and saved 

more banana varieties than anyone on Earth. “Pacific ba-

nanas in particular were internationally hardly known and 

even less studied,” writes De Langhe. “That enormous sci-

entific gap in banana research is now filled.” 

Angela Kay Kepler and her husband, Frank Rust 
Photo by Jon Letman 
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This accumulated knowledge is the result not only of 

long hikes into the forest, helicopter surveys and journeys 

into remote villages, but five years of weekly trips to Ka-

hanu Garden and Maui Nui Botanical Gardens in Kahului 

to take growth measurements and record observations. 

Kepler, who calls herself an “oldfashioned naturalist,” 

painstakingly pored over centuries’ worth of documents, 

legends and chants that are the storehouse of Pacific ba-

nana knowledge. 

 

Kepler’s office is a grotto filled with mammal teeth and 

bird bones, wall-to-wall shelves of books, three-ring 

binders, field note pads, newspaper clippings, fading Xer-

oxes and sketches pertaining to the plants, animals, in-

sects and people of the Pacific. She scans titles of the rare 

and out-of-print books she used in her quest to create a 

permanent knowledge bank for what she calls “the ineffa-

ble banana.” She runs her index finger along a row of 

dictionaries: French, Russian, German, Chinese, Japa-

nese, Korean, Tongan, Samoan, Tahitian, Hawaiian. With 

a breathy “Ah-ha!” she pulls a thin, worn book with a 

dull brown cover. 

 

“This,” she exclaims, “is called Banana Culture in Ha-

waii, by W.T. Pope.” The original copy of the 1926 Ha-

waii Agriculture Experiment Station Bulletin looks unre-

markable, yet throughout the twentieth century it was 

considered the most authoritative reference to bananas in 

Hawai‘i. Kepler found it by chance in a secondhand 

bookstore in Christchurch, New Zealand, where she grew 

up. 

 

After coming to Hawai‘i in 1963 as an East-West Center 

student, Kepler forged a career that spans marine biology, 

zoology, ornithology, ethnology, botany and horticulture. 

She has written eighteen books and discovered or co-

discovered plants, lizards and birds (two bird species are 

named for her). Kepler has decades of experience con-

ducting research from South America and Antarctica to 

nearly every Pacific archipelago as far north as the Rus-

sian Far East. So in 2000, when the University of Hawai‘i 

was looking for someone to write a book about Hawai‘i’s 

tropical fruits— all of them—they approached her. She 

and Rust gave it a go until they realized they’d literarily, 

if not literally, bitten off more than they could chew. 

 

“I still have the table of contents—it’s about this thick,” 

she laughs, her thumb and forefinger an inch apart. 

 

It was a horticulture professor at the University of Ha-

wai‘i, Dr. Chian Leng Chia, who suggested they narrow 

their focus to just bananas. Now, ten years later, their 

efforts have borne fruit in a 612-page book titled The 

World of Bananas in Hawai‘i: Then and Now—

Traditional, Pacific and Global Varieties, Cultures,  

 

Ornamentals, Health and Recipes. The book, published in 

December 2011 by the University of Hawai‘i Press, is tech-

nically detailed enough for the most erudite botanist but 

also written to appeal to lay readers, backyard gardeners 

and anyone interested in the role bananas play in Hawaiian 

and Pacific cultures. Unlike older texts that relied on fusty 

black-and-white fruit production efficiency charts and com-

parative biomass yields, Kepler’s and Rust’s book brings 

bananas alive with almost two thousand color illustrations 

and photos that balance the science. For lifelong banana 

disciples as well as recent converts, this will become the 

new banana bible. 

 

“As with other Hawaiian crop plants, once in a while there 

comes along a champion who’s going to put the time and 

effort into reconnecting lost connections, reidentifying lost 

identities and building passion not just internally, but out-

side in the community,” says Aiona. “You see it with peo-

ple like Jerry Konanui and taro, Diane Ragone and bread-

fruit or Angela and Frank with bananas. Their collections 

and inventory have enriched us with plants and informa-

tion, both of which might otherwise have been lost in a 

blink.” 

 

Editor’s note. The book was published at Pali-O-Waipio 

Press, Maui (not UH Press), with the production help of 

Craig Elevitch in Kona.  

Photo by Elyse Butler 



The World of Bananas reflects a deep respect for Ha-

wai’ian oral history and esteemed post-contact literature, 

reviving long-forgotten traditional foods, chants, crafts, and 

everyday clothing woven from bananas.  Dr. Kepler and her 

husband have sought out little-explored Hawai’ian valleys 

to discover and recover many lost or unknown varieties.  

Also tempting the reader, is a mouth-watering recipe chap-

ter that includes savory dishes such as banana mayonnaise 

and meat-plantain casseroles. 

 
Dr. Angela Kay Kepler is an energetic old-fashioned natu-

ralist, meticulous researcher, author (18 books), and experi-

mental cook. "Retired" from a multi-faceted career as an 

ecologist, ornithologist, conservationist, and environmental 

consultant, her passion for bananas and plantains propelled 

her to become the principal authority on Hawaiian/ Eastern 

Pacific bananas and a key 

player in banana identifi-

cation.  Angela is a con-

sultant to Bioversity Inter-

national, France and online 

professional websites such 

as MusaNet and MGIS, 

with whom she is currently 

helping to taxonomically 

organize and characterize 

all the Pacific plantains. 

She also coordinates with 

the International Transit 

Center (ITC), Belgium, 

and local Hawaiian botani-

cal garden directors, to 

finalize years-long efforts 

to preserve Hawaii's Pa-

cific plantains and the ex-

tremely rare Tahitian Fei 

Potia.  Her co-author, and 

beloved husband, Frank 

Rust, an engineer by pro-

fession, assists with ba-

nana field research and 

GPS mapping.  He gets to 

do the heavy lifting, while 

both enjoy the work that 

goes into managing their 

Pali-O-Waipi‘o Farmlet on 

Maui. 

 

Pali-O-Waipi`o Press, Hawaii, 2011 

ISBN 978-0-9837266-0-9 

 

585 pp, ca. 1,900 color illustrations & drawings 

artworks from 15 artists, including Herb Kane 

 

Price US$80.00 + shipping & handling  
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The World of Bananas in Hawai`i: Then 

and Now: Traditional Pacific & global va-

rieties, cultures, ornamentals, health & 

recipes 
 

by Angela Kay Kepler & Francis G. Rust 
 

Book review by Richard A. Criley 
 

The banana is the world’s most popular fruit, and, it 

seems, a popular one for books, with more than a dozen 

books about the crop, its history and culture.  To this, we 

add  The World of Bananas in Hawai`i: Then and 

Now, a new offering by Angela Kay Kepler and her hus-

band Francis G. Rust, that delves into the Pacific and 

Polynesian aspects of distribution, ethnobotany, and cul-

ture.  It is a major contri-

bution to Pacific and 

worldwide knowledge of 

bananas, including taxon-

omy, identification and 

photography, culminating 

nine years of exhaustive 

library research coupled 

with painstaking field and 

agricultural investigations 

in Hawai`i and other Pa-

cific islands. It is the first 

attempt to trace banana/

plantain evolution within 

the Pacific.  The book in-

cludes a special Foreword 

by the banana world's 

"godfather", Edmond De 

Langhe. 

 

Lavishly and artistically 

illustrated with both draw-

ings and photographs, The 

World of Bananas treats 

virtually every edible and 

inedible banana in Hawai`i 

(Polynesian introduced 

and international), includ-

ing the spectacular orna-

mentals and fe`i.  Photo-

graphic and pictorial de-

pictions of key morphological traits, detailed descriptions 

for 140 living varieties and 22 subgroups, and illustrated 

keys separating similar cultivars make this a very worka-

ble identification guide.  Both a scientific reference and 

ethnobotanical excursion, the book provides pesticide-

free care and maintenance advice, hundreds of name 

synonyms in Hawai’ian and other Polynesian languages, 

a guide to nutritional deficiencies, troubleshooting for 

pests and diseases and much other cultural information. 
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have not become available as they were selected on a com-

mercial range. 
 

 In France (3), selection criteria were similar but included 

also precocity to flower as F1 lines were studied using a 

hydroponic culture system and enclosed tunnels in the 

field.  Certain F1 seedling lines were found to have a high 

degree of uniformity and these were recommended in pref-

erence to expensive and lengthy tissue culture production 

of clonal selections. 

 

 The objective of the Hawaii study was to select Strelitzia 

plants for high yield and desirable floral- and keeping-

qualities for cut flower export.  The criteria used are shown 

in Table 1.  The large number of  variables was handled via 

a computer using SAS progrms (9).  This program has been 

employed previously to access germplasm information at 

the Asian Vegetable Research and Development Center 

(10). 

 

 Ninety-six plants of 

Strelitzia planted in 

1970-71 at the Wai-

manalo Research 

Station of the Uni-

versity of Hawaii 

were used in the 

study.  Some plants 

were clonal divi-

sions, but the major-

ity were seedlings of 

unknown parentage.  

Yield records were 

available on a per 

plot basis (2, 3, or 4 

plants/plot) as an 

indication of highly 

productive plots, but 

plant yields were 

taken weekly for 9 

weeks during the 

summer flowering 

peak as indicators of individual plant productivity.  Winter 

flowering records were not available for each plant. 

 

 Keeping quality was evaluated as follows.  Flowers were 

cut about 9:00 am and transported to the laboratory where 

the stems were cut to a uniform length of 80 cm and placed 

in containers of deionized water.  Any old florets (up to 1 

week old) were removed to leave one freshly opened floret.  

Evaluation of flower longevity was conducted under cool 

white florescent lights (12 hr per day at 1000 lux) at a room 

temperature of 21-23 C and relative humidity of 26-38%.  

A flower was discarded when the last floret of the inflores-

cence withered.  From 5 to 15 flowers from selected plants 

were evaluated. 

Evaluation of Plant and Flower Charac-

teristics of Bird-of-Paradise (Strelitzia 

reginae) in Hawaii 
 

Richard A. Criley and Y. D. Muruvanda 
Tropical Plant and Soil Sciences 
University of Hawaii-Manoa 
 

 Strelitzia reginae Aiton, a native of South Africa, is 

widely grown for its cut flowers and as a landscape plant 

in regions with a mediterranean climate.  In addition it 

has been cultured in glasshouses in the Netherlands (11, 

12).  The plant shows much variation in floral and vege-

tative characters, yield, and considerable seasonal varia-

tion in its time of bloom. 

 

 Strelitzia is increased largely through seed propagation 

because the rate of increase by division is slow which 

may account for the high variability in commercial plant-

ings. With this variability, it should be possible to select 

clones for high productivity and desirable form for con-

sumers.  Recent development of tissue culture techniques 

for this plant renders possible rapid clonal propagation of 

selected plants. 

 

 Previous reports have 

described evaluation 

processes and criteria 

for the selection of  de-

sirable clones of Stre-

litzia in Italy (1,2,6), 

France (3), Algeria (7), 

Romania (13), and 

Southern California (4, 

5). 

 

 The following charac-

teristics were used in 

the selections made in 

California in 1976 

(unpublished report by 

R. B. McNairn):  1. 

High productivity po-

tential,  2. Uniform 

stem lengths in 24-30 

and 36-48 inch classes, 

3. Medium flower size 

and true form, 4. Bright 

colors, 5.  Seasonality 

of  bloom, 6.  Dwarf types with small flowers and short 

stems, 7.  Leaf characters (broad, ovate), and 8. Other 

attributes such as defects (double flowers, stem cracking 

at the base of the flower) to be selected against (4).  After 

2 years of observation several clones with desirable char-

acteristics were selected.  Unfortunately these clones 

Dark blue petal is preferred to 
light blue 

 

 

Preferred bract color is dark with red 
rim 
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Desired characteristics were dark blue petals and intense 

orange sepals, a "boat" structure about 6” (15 cm) long, a 

thin stem (to be lightweight in shipping), a “typical” an-

gle of the boat to the stem, high productivity, and plants 

about a meter tall or less. 

 

No one plant had all the desirable characters, but some 

plants had inflorescences which contained most of the 

desired charac-

ters.  Many high-

yielding plants 

suffered from 

undesirable char-

acteristics of the 

flower or stalk or 

were too heavy 

for export. 

 

 Table 1 shows 

the characters 

used in evalua-

tion of plants. 
 

RESULTS 
 

 Sepal and petal 

color.  Only 12% 

of the plants had 

intense blue pet-

als and only 10% 

had intense orange 

sepals.  Two 

plants out of 96 

had both intense 

blue petals and 

intense orange sepals.  The majority of plants (84%) had 

medium orange sepals and 6% had light orange sepals.  

Medium blue petal color characterized 47% of the plants 

and light blue 41%. 

 

 Color of the Boat.  A reddish boat was found in 53% of 

the inflorescences, with 28% being bluish or greenish 

with red edge and 19% were green only. 

 

 Length of Boat.  In this planting the average boat length 

was about 20 cm (8”).  Twenty-nine percent were in the 

range of 17-19 cm in length, while 37% were between 19

-21 cm and 34% were between 21-24 cm.  Short lengths 

are better for export. 

 

Angle of Boat.  The mean angle of the boat to the lower 

stalk was 137.45 degress to the stem.  The desirable boat 

angle is between 120 and 145 degrees.  Eighty-one per-

cent of the inflorescences were within this range while 

4% were below and 14% were above the range. 
 

 Last Leaf Sheath.  Nearly two-thirds (65%) of the plants 

had an undesirable last leaf sheath character. 

 
 Stem Length.  The average flower stalk length for 96 plants 
was 113 cm (44”).  Within a plant, flower stalk lengths 
were fairly uniform unless the subtending leaf had been 
damaged, and then the flower stalk length was shorter than 
normal.  Thirty-two percent of the flower stalks were 
shorter than 105 cm (41”) with the extreme at 73 cm (28-
1/2”), while 26% of the flower stalks exceeded 125 cm 
(49”) with the extreme at 159 cm (62-1/2”). 
 

 Weight of Stem and Flower.  Low inflorescence weight 
was desirable and this character tended to be associated 
both with shorter stalks and short boats.  Since stalks are 
trimmed to a shorter length before packing, a better meas-
ure would be the weight/length ratio. 
 
Weight/Length Ratio.  One-third of the flower stalks 
weighed less than 1 gm/cm (including the boat and flow-
ers), with the lowest value being 0.7 gm/cm.  Many of the 
low values for this character were associated with an unde-
sirable last leaf sheath and low yield. 
 
 Yield.  During the 9 week period of recording yields, 
which was during the peak flowering season in 1980, 33% 
of the plants produced 2 or more inflorescences per week.  

The remaining 
plants yielded 0.15 
to 1.5 inflorescences 
per week.  Three 
plants yielded 3 or 
more flowers per 
week.  Considerable 
variation existed in 
this planting as there 
was one plot of 3 
plants which had a 
total of 20 flowers 
over one year’s pro-
duction and one 
plant of that plot was 
never observed to 
bear a flower.  
Flower yield has 
been associated with 
the sensitivity of 
Strelitzia to high 
temperatures (12). 
 
 Keeping Quality and 
Floret Opening in 
Inflorescences.  

Flowers were harvested from eight plants with desirable 
form and sepal and petal colors, even though weight/length 
ratios were not in the lowest range.  Longevity ranged from 
9.5 to 13 days in deionized water and 1.3 to 2.5 floret 
opened after harvest. Correlations with other characteristics 
were not made although comparison of keeping quality to 
the weight/length ratio would have been interesting as it 

 

A normal angle for the inflorescence 
is about 135° to the stem. 

A secondary inflorescence is un-
wanted as is a leaf sheath projecting 
above the primary inflorescence  
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might be assumed that a low ratio would imply a lower 
food reserve and, thus, a shorter vaselife. 
 
 Improved keeping quality is possible by pulsing tight 
flowers (4-5 days before commercial cutting stage) in a 
solution of 10% sucrose, 250 ppm 8-hydroxyquinoline 
citrate and 150 ppm citric acid for 2 days at 22.C (8). 

Characteristics of these eight plants have been summa-
rized in Table 2 (see original publication) for 14 charac-
ters which are important considerations to the producer 
and consumer.  There were several other plants of inter-
est, particularly those with a short growing habit, but only 
one produced more than 1 flower per week during the 
observation period.  Had the study been carried out over 
several years, some of these plants may have been found 
to have a peak of production in another season, as has 
been noted in San Diego (5). 

Twenty out of 96 plants occasionally produced a double 
flower.  Two plants had a tendency to flower blasting 
(elongation of the flower stalk with failure of the flower 
parts to develop).  Ten plants produced flowers with a 
twisted neck.  Fading was a problem on 27% of the plants, 
and this character was largely associated with light blue 
petals. The problem of stem cracking below the boat was 
not observed in our population of plants.  
 
The plant material studied in this report is not available for 
distribution. This report does, however, provide a guide to 
those who wish to select from their own plantings. 

Published as: 
Criley, R. A. and Y. D. Muruvanda. 1984. pp 91-98, IN 
Proc. Second Fert. & Orn. Short Course.  (F.D. Rauch, 
W.W. McCall, and K. W. Leonhardt, Eds.)  Univ. Hawaii. 
CTAHR, CES. HITAHR 01.04.85 (Literature citations are 
on line at the HIS web site), 

These inflorescences are too vertical and the last leaf 
sheath extends above the flower. 

 

Stages of opening:  Fourth from the left is preferred for 
shipping.  It can be opened at the receiving end.  Open 
flowers (the two right-hand flowers) are prone to breaking 
off during packing and shipping but are good for local sales. 

Table 1.  Characteristics used in the evaluation of Strelitzia. 
 
Vegetative Characters                                                                                                                                                                            Remarks 

Plant Form:      a) upright foliage  

      b) spreading     

        

Height:                             a) under 1 meter     

                                                           b) 1 to 1.6 meter     

     c) over 1.6 meter     

 

Foliage Color: a)  light green with no waxy bloom 

      b)  green with no waxy bloom  

                                                            c)  bluish-green with waxy bloom 

 

Mid-rib Color: a) green      

                                                             b) red      

 

Leaf Shape:             a) linear      

                                                              b) oblong      

                                                              c) oblong-ovate     

 

Leaf Blade Dimensions: a) length    

                                                               b) width  

Upright foliage permits a greater plant density, but makes havest-

ing more difficult as more  flower stalk is enclosed in the leaf. 

 

Short plants are preferred from a management and harvest stand-

point.  Height and flower stalk length are related. 

 

 

The bluish-green foliage is more attractive for  cut foliage and 

landscape use. 

 

 

The reddish mid-rib is sought in cut foliage. Recently matured 

foliage has the strongest color. 

 

The more rounded leaf shape is an advantage during harvest.  

Several shapes are acceptable as cut foliage. 

 

 

Measured on mature, expanded leaves.  
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Flower Stalk Characteristics 

Stem:                                      a) straight      

                                                             b) curved or twisted   

       

Position of Last Leaf Sheath:   

        a) Sticking out above the flower 

                                                              b) Ensheathing to the “neck”  

                                                               c) Ending below the neck 

 

Ease of pulling to harvest:  

                                                             a) difficult     

                                                              b) requires strong tug   

                                                              c) easy  

Length      

        

Weight    

 

Weight/Length ratio  

 

Flower Characteristics 

Angle of  “boat” to stem  

     

 

Length of “boat”   

     

 

Sepal Color:         a) intense orange = #12   

                                                          b) moderate oirange = #12/1  

                                                           c) light orange = #12/2. 

 

Peta1 color:           a) intense blue = #42/1    

                                                           b) medium blue = #42/2   

                                                            c) light blue = #42/3 

 

Color of “neck”: a) red      

                                                           b) green 

 

Color of  “boat": a) green     

                                                           b) bluish-green with reddish rim 

                                                           c) reddish 

 

Keeping Quality       

         

 

Undesirable Characters 

                                                           a) double flower       

 

 

                                                           b) fades readily       

         

                                                            c) twisted neck        

 

                                                            d) Stem cracking  

  

Yield    

 

Certain plants consistently had a bend part way up the stem;  

others were twisted below the “boat.” 

 

 

The first condition provided an undesirable line in flower arange-

ments.  The last character was associated with a weak neck. 

 

 

Speed of  harvest is most rapid if the flower can be pulled from 

its attachment rather than by cutting. 

 

 

From base of pulled stem to the bend in the neck (cm).  

 

Weight of stem and flower (gm). 

 

A criterion important in shipping. 

 

 

While florists can use many angles for design work, the 90 angle 

is difficult to pack. 

 

Measured from tip to bend of neck (cm).  If  too long, it does not 

fit well in the smaller flower boxes.  

 

Recorded on freshly open flowers. Colors from Wilson' s color 

chart (RHS) (14). 

 

 

Recorded on freshly open flowers.  Colors  from Wilson’s color 

chart (RHS) (14). 

 

 

The red neck is desirable for cut flower use. 

 

 

A reddish boat is desirable for cut flower use. 

 

 

 

Normal vase life in deionized water ranged from 9 to 13 days.  It 

can be extended by preservatives. 

 

This is undesirable from a packing standpoint but a strong double 

is useable in certain types of flower arrangements.  No strong 

seasonal expression of trait. 

 

The blue petals tend to burn or fade in strong light. 

 

Certain plants had a characteristic twist or reflection of the neck. 

 

A crack develops below the boat in the neck. Not observed on 

these plants. 

 

Collected for 9 wks in summer 1980.  At a low elevation in Ha-

waii, Strelitzia displays a strongly seasonal pattern of bloom, 

beginning in June,  peaking in late August-September and dimin-

ishing quickly by the end of  October.  

Table 1.  Continued. Characteristics used in the evaluation of Strelitzia. 
 
Vegetative Characters                                                                                                                                                                            Remarks 
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Exploring the Pacific watershed of  

Central Colombia 
 

Bruce Dunstan 
Queensland, Australia 
brucedunstan@hotkey.net.au 
 
Carla Black from Panama and I travelled in Colombia in 

August 2011 to make a Heliconia tour and check out 

some localities for the post tour for the 2012 Heliconia 

Society International conference. Via friends and Face-

book Carla found our guide Emilio Constantino, who 

made the trip possible. Emilio is a naturalist and has de-

voted most of his life to studying South American wild-

life and to promoting its conservation.  

 

The first part of our trip, in the Anchicayá Valley, is de-

scribed in Bulletin 17(3) September 2011. 
 

Following the Anchicayá, we wanted to look at the range 

of elevations on the road into Chocó Province from San 

José del Palmar to Quibdó. This meant leaving Cali and 

heading north up the Cauca River valley through fields of 

sugarcane, grapes and passionfruit then climbing to the 

beautiful little town of El Cairo. We drove through miles 

and miles of coffee plantations that lined the steep moun-

tainsides. This Coffee Cultural Landscape is honoured as 

an UNESCO World Heritage Site. We were greeted in El 

Cairo by a friend of Emilio’s, Cesar Franco, director of 

Serraniagua, an NGO that helps farmers conserve water-

sheds, rivers and streams. Northwest Colombia suffered 

huge damage in the record floods of November 2010. By 

preserving natural forests around their rivers and streams 

they can help prevent soil erosion and the devastating 

landslides that can carry away farms and villages with 

little notice and much tragedy. 

 

As we headed from El Cairo to San José del Palmar we 

travelled a very rough dirt road that was churned to a 

muddy bog by large buses carrying people and goods 

between the towns. It meant very slow going, and what 

had looked on the map to be a short distance ended up 

taking quite a long time - which gave us more opportu-

nity to scan the vegetation as we crept along. As we 

gained elevation toward the pass between the mountains, 

the plants changed and we saw red Cavendishia - rela-

tives of heathers, plenty of orchids and new Bromeliads 

with every rising bend in the road. 

 

Alongside the roadway we saw a red pendant Heliconia 

that may be related to H. laxa, although it had black hairs 

and was out of the known range of that species. This 

plant had light green leaves that tended to arch so they 

were easy to spot and distinguish from other species, but 

we don't know what it was.  

The next species we found was yet another red pendant: H. 

chrysocraspeda. The image in the book of Colombian Heli-

conias does it little justice. The inflorescences were 600 - 

800mm long, bright red with golden edges on the bracts, 

and quite spectacular. Walking along the road we found 

more H. burleana.  

Heliconia chrysocraspeda 

We eventually arrived in town to find that the road down 

into the Chocó does not continue past San José del Palmar 

as our map showed. We would need to head further north to 

Apía and then on to Pueblo Rico if we wanted to get down 

to Quibdó. But here it was lunchtime so we stopped in the 

only restaurant in town and had fried tilapia, beans, fried 

plantain and rice. Mmm yum. Just the fuel we needed for 

more plant collecting.  

 
All the way down from the pass we’re looking carefully for 

H. intermedia. Our literature showed two collections along 

this road, but after driving through and not spotting it, we 

decided to walk the 2km between collections that were 

done by Abalo and Morales 30 years ago. Remarkably, we 

had not yet gotten wet in ten days of travelling in rainy sea-

son in one of the wettest parts of the world, but this day our 

luck was up. So, in the only rainy afternoon of the whole 

trip, we walked slowly, peering into the forest longingly 

looking for H. intermedia, so called because the infloresce- 
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nce emerges from the pseudostem half way up rather than 

from where the leaves emerge. As it happened, we never 

did see the plant. But as I was getting more frustrated I 

walked towards the edge of the road on what appeared to 

be solid ground. After one too many steps I disappeared 

through the foliage and fell 6 feet into a stony creek bed 

that was covered with vines. After I stopped swearing 

and collected myself, I thought, “Well, while I’m down 

here I may as well have a real look, as this plant isn’t 

jumping out of the forest.”  

I scrambled another 10m and there, staring me straight in 

the face, was not H. intermedia but H. robertoi. It was 

clinging precariously on the rock wall of the stream bed 

and was in full flower. After not finding what we were 

searching for, this was a darn good second prize. H. 

robertoi is a bright yellow bracted pendent with a red 

rachis. Its large green flowers, rivaling H. chartacea in 

size, seem proportionally very large for the size of its 

bracts. With this prize we were happy to jump back into 

the car and begin our long and bumpy drive back to the 

hot showers in El Cairo. 
 
The next day we headed north and found the road leading 

out of Pueblo Rico towards Quibdó in the lowlands. But 

it was closed further along due to roadworks until at least  

Colombian species, it was huge. High up in the leaves we 

spotted the inflorescence. H. combinata, another giant red 

pendent with necrotic bracts and orange immature fruits.  

Heliconia robertoi  

3:00pm. Emilio was able to convince the foreman we were 

crazy tourists who only wanted to drive the road looking at 

flowers, and had no intention of beating the late afternoon 

rush to the provincial capital Quibdó. So off we went on yet 

another road with some great changes in elevation and 

therefore a great variety of plants. And we enjoyed the lux-

ury of stopping right in the road, where ever we wanted. 

 

Heliconia griggsiana ‘Gold’ 

 

First up was a bright gold and blue form of H. griggsiana. 

We quickly took photos and spotted a huge clump that we 

agreed to stop and look for seed on the way back. Wrong 

move; we didn’t spot it on the way back so we broke the 

first rule of plant collecting: Grab it when you see it be-

cause you may never see it again.  

 

As we crested the range and started the long descent to-

wards the Pacific coastal lowlands we spotted another red 

pendant. This clump was huge and looked to have some H. 

griggsiana in its parentage. A red-orange H. griggsiana? 

Stunning. We took lots of photos and unsuccessfully 

looked for seed. As we continued down we found yet more 

red pendents, the H. aff. laxa as well as another we couldn't 

confidently identify. A few more kilometres down the road 

we stopped for a big plant growing on a very steep bank. It 

took some serious climbing to get up to it, and like a lot of 
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Colombian species, it was huge. High up in the leaves we 

spotted the inflorescence. H. combinata, another giant red 

pendent with necrotic bracts and orange immature fruits.  

After seeing this plant we could then understand a couple 

of the other red pendants growing nearby. One could 

have been H. combinata crossed with the H. aff. laxa, 

and the red H. griggsiana could have also had H. combi-

nata in its genes. It was certainly tall with quite persistent 

hairy floral bracts. Seeing all this diversity made me 

think of Fred Berry and Mark Collins; I could just imag-

ine both of them, excited by seeing so many different 

forms and thinking of the outlandish names they would 

give them back in captivity. 
 
With plenty of seed to catalogue and clean, I was already 

thinking about our lovely little hostel in Cali with its hot 

shower, comfortable bed, wifi, and a great selection of 

cold beers at the supermarket on the corner. I only had to 

mention it and Emilio was off on the homeward journey. 

Carla would have been happy staying in the country and 

sightseeing in daylight on the journey home, but the crea-

ture comforts won out and back to Cali we went at break-

neck speed. 
 
Colombia has to be seen to be believed. I was in total 

plant overload some afternoons, trying to assimilate what 

I had seen across a whole range of different plant groups. 

Sometimes all I could do was sit down with a cold beer and 

the laptop and stare at what we’d seen during the day. I re-

member my first trip to the Neotropics in 1991 on a trip to 

Ecuador organised by Fred Berry and Betsy Feuerstein. It 

changed my life! Colombian plant diversity would do the 

same for anyone. 

The 2012 post-conference tour is full, but if you would like 

a personal tour of the botanical wonders of Colombia, con-

tact Emilio Constantino at econch@gmail.com. But be 

warned: I’ve booked Emilio for the middle weeks of July 

2012! 

 

Heliconia combinata  

 

Heliconia griggsiana ‘Red’ 

  

Visit the  
 

Heliconia Society International  
 

web site at 
 

 www.heliconia.org 
 

mailto:econch@gmail.com
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                   Bruce Dunstan 
 

16.  Final Conference Announcement  

Heliconia Society International 

XVII International Conference 2012 
 

27-31 July 2012 

Hotel Los Mandarinos, El Valle de Anton, Panama 

Official Conference Organizer: Arians’s Tours 

www.arianstourspty.com 

www.heliconia.org 
 

Persons wishing to present papers or posters at the 17th 

Heliconia Society International Conference in Panama 

27-31 July should submit their topic to the Organizing 

Committee at admin@heliconia.org immediately.  
 

Presentations will be in English and should be 30 min-

utes long. A PowerPoint projector and computer will be 

available during the conference. Topics can include 

systematics, floriculture, propagation, plant pathology, 

travel and exploration, art, ethnobotany, ecology or any 

other pertinent area of research. Printed handouts will 

be the responsibility of the speaker. 
 

Speakers should provide a manuscript suitable for pub-

lication in the HSI Bulletin. 
 

Great tour opportunities exist for conference attendees. 

The fee schedule and registration details are in two re-

cent issues of the Bulletin, and on the HSI web site at: 
www.heliconia.org 
 

Invasive species 
HSI members interested in the invasive potential of 

some of their favorite plants may be interested in this 

amateur YouTube type video of an exploration into 

Sikkim seeking biocontrol agents for Hedychium gar-

denerianum.  The study is being funded by Common-

wealth Agricultural Bureau (CABI):  <http://

www.youtube.com/watch?v=tFNp1nrbNU8>http://

www.youtube.com/watch?v=tFNp1nrbNU8 

.It's Time Again to  

Renew your Membership! 

 

Check your mailing label.  

 

If Your Membership Expires on 

30/6/2012, we suggest you go straight to  

 

www.heliconia.org 
 

and RENEW your membership! 

 

Thank you 


