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Exploring Northwest Ecuador in 2017 

Bruce Dunstan  brucedunstan@hotkey.net.au 
 

This past year I once again had the pleasure of travelling 
with Carla Black and Angel Rodriguez; this time we were 
keen to target the northwest of Ecuador. The three of us 
had been in the country together with Dave Skinner in 
2009, but we tried to cover too much territory and missed 
a few Heliconia species on the way. This year I was de-
termined to see six species that had previously evaded my 
attention on two previous trips to Ecuador. I also wanted 
to find a species I saw on social media that I knew was 
new but we were unable to get 
its whereabouts apart from “it’s 
in a protected area.” I thought I 
knew where it might be found 
based on plants growing in the 
background of the image - how 
wrong I was! But that had to be 
proved the hard way, and as a 
result we saw more of Ecuador 
than we would have if we had 
had the plant’s coordinates in 
hand. Having a plan and doing 
some homework before travel-
ling helps ensure results, and 
thankfully this year it paid off 
when I finally saw a long list of 
elusive heliconias in habitat. 
 
The first plant we were after 
was Heliconia paludigena and 
the synonymised Heliconia an-
gelica. Both of these plants are large pendants with 
showy orange and yellow inflorescences, that to my 
knowledge are not currently cultivated. As we drove past 
the type locality in 2009 I spotted something that was not 
the common H. griggsiana and said, “that’s different: 
tall, bright green and arching” as we sped down the up-
graded Aloag to Santo Domingo highway. Thinking we 
would see more. No such luck. This year we consulted 
the collection data and were prepared to spend more time 

looking for the two plants near Tandapi. After poking 
around a few side roads we were in luck, finding a flower-
ing clump of the yellow form of H. paludigena that was 
originally described as H. angelica. The clear yellow 
bracts coupled with the sheer size of the inflorescence 
makes it very attractive. An interesting feature of this spe-
cies is the raised protuberances on the bract cheeks. We 
were unable to find the orange plant but were more than 
happy to find the yellow one so quickly. We then headed 
down to Santo Domingo with the plan to try the old Santo 
Domingo-Quito road again after eight years to see what 
else we could find growing along it. We spotted H. pardoi, 
a bright red form of H. sclerotricha, along with H. 
griggsiana, H. harlingii, H. 
virginalis and at a lower ele-
vation, H. longa. 
 
Next up was a visit to San 
Miguel de los Bancos and 
the type locality for Heli-
conia willisiana. This is a 
beautiful small species char-
acterised by its patterned 
foliage. We were lucky 
enough to find it in 2009 in 
thick fog and road works 
that made getting around 
very dangerous and difficult 
at the time. Thankfully this 
time the conditions were 
much better with nice clear 
weather and good roads. The 
forest is more cleared but 
fragments still remain along 
the steep watercourses. We were able to wander through 
cattle paddocks down to creeks and drop down into them 
to find plants. First stop for us was very rich with H. ae-
mygdiana var. transandina in fruit, H. willisiana and what 
we think is H. donstonea - a small spiral pendant de-
scribed from Colombia. We saw over the course of this 
trip that the Choco bioregion certainly comes down into 
NW Ecuador. Plenty of common species from Colombia, 
including bromeliads and aroids, helped prove the point: 
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we saw many plants in NW Ecuador that we have seen on 
Colombia’s Pacific slope. Other species we spotted in-
cluded a large yellow-rachis form of H. harlingii, H. rega-
lis, H. stricta, H. nigrapraefixa and H. latispatha. 
 
We then travelled just up the road 
to Mindo and spent a few days 
looking into forests alongside the 
roads and in reserves catering to 
tourists. We came across H. 
pardoi and H. sclerotricha, plus 
H. virginalis at the higher eleva-
tions.  
 
Our next locality to visit was Los 
Cedros Reserve. This is a remote 
6900-hectare private reserve that 
acts as a buffer to the larger na-
tional Cotacachi Cayapas Ecolog-
ical Reserve to the north. We 
walked the hour and a half into the reserve while mules 
carried our bags. We were expecting a 4-hour walk after 
reading the reserve’s website but new road improvements 
had reduced the hike. The sounds of chainsaws filled the 
air around the reserve as locals removed the timber in 
preparation to raising beef cattle. We spent two full days 
walking the trails of Los Cedros and saw some beautifully 
remote forests.  
 
On the first afternoon we walked up the steep slopes 
above the lodge and were quickly rewarded by finding a 
different small red flowered species with grey leaf under-
sides. We set out the next day to walk to a neighbouring 
ridge that supports cloud forest due to the extra moisture 
blowing over the ridge. We ended up walking for six and 
a half hours that day and saw some spectacular plants. We 
found another red-flowered plant that was similar to the 
one we had seen the previous afternoon. We took many 
pictures for comparison. Our guide pointed out bromeli-

ads that had been eaten by spectacled bears (Tremarctos 
ornatus). He showed us a tree that had been used as a 
scratching post by a puma; the three visible scratch marks 
on each side were 50mm apart and had stripped the sur-
rounding bark from well up the trees trunk. The forest was 
full of flowering plants including gesneriads, Ericaceae, 
bromeliads, orchids and aroids; my camera got as much 
exercise as I did during the day’s walk.  
 
The next day we retraced our 
first afternoon’s walk and con-
tinued further up the hill along 
the Oso Trail. This was quite a 
punishing uphill walk and 
thankfully a side trail to a wa-
terfall ran across the hillside so 
we were able to walk more 
comfortably for a couple of 
hours. Along this side trail we 
found a different colour form 
of H. impudica than we had 
seen previously farther south in 
Pichincha. Short-term excite-
ment prevailed, but as a heli-
conia fancier you have to be 
used to seeing plenty of varia-
tion in colours. We found more of the grey-leaved red-
flowered plant and were able to get better images of flow-
ers and some fruit. After seeing the waterfall we trudged 
uphill again for a few hours. The long list of interesting 
plants included a passiflora that had virtually no leaves, 
just thin green ropey stems. I thought I was looking at a 
rhipsalis when I first saw the clump that had fallen from 
the canopy, until Carla pointed out the white Passiflora 
flowers. As we gained elevation we came across a standard 
H. burleana with red bracts. We spent seven hours walk-
ing up and across the steep slopes, so were glad to return 
to the lodge for a snack of beans and homemade tortillas 
and a well-deserved hot shower.  

 

Heliconia pardoi 

Puma scratching post 



One thing that really stood out for me was the number of 
snakes we saw at Los Cedros. In two days we came up 
close and personal with four snakes, albeit three were 
small, only 30-40 cm long. I generally see only the occa-
sional snake in my shared travels with Carla and Angel, so 
to see so many was quite different and not something I 
wish to see more of. 

The next part of NW Ecuador on our itinerary was the fa-
mous area around Lita and Alto Tambo in Esmeraldas. We 
made a quick visit there in 2009 hoping to find H. lutheri 
but had no luck in our frenzied visit, mainly due to a lack 
of planning and time constraints. This time around we had 
plenty of time on our side, as we had been ticking off my 
must-see species quicker than we expected to.  

 
As we left Los 
Cedros in Im-
babura and 
headed to Es-
meraldas, our 
hire car was 
causing more 
than a little 
consternation 
by constantly 
reminding us 
that it had elec-
tronic sensor 
issues. Tyre 
pressure alarms 

escalated well past constant beeps to provoking an engine 
shut-down. As a consequence we lost power steering and 
power brakes as we careened downhill from the 3000m 
pass we had just crested. It was a white-knuckle ride for 
everyone, especially Angel, who had the driving duties as 
usual. We stopped for gas and were able to remove the 
battery lead, and that thankfully reset the electronics 
enough for us to feel safe to continue for the moment, with 
only the simple tyre pressure alarm. The thought of taking 
a whole day to return to Quito to change vehicles wasn’t 
palatable, and anyway, the car acted up only at high eleva-
tions. 
 
 

The drive down from the Andes into Esmeraldas is inter-
esting: you are travelling through arid desert-style vegeta-
tion of cacti, agaves and arid bromeliads, then at a certain 
mark on the map the wet forest starts. I can only guess this 
is due to where the opposing winds allow the moisture 
from the west coast to penetrate up into the dry mountains. 
As we headed down the hill into the wet forest we started 

to see our first heliconias. A very dark, almost black form 
of H. sclerotricha is here, with a yellow H. spathocircina-
ta and H. nigrapraefixa. We knew we were looking for a 
large plant with white waxy undersides having done our 
homework on H. lutheri, and so had our eyes peeled 
searching the roadside forest. Around this area there is a 
form of H. regalis with brown hairs and pinkish bracts that 
we had seen in 2009. We came across it again and were 
able to find some with seed this time (which are sprouting, 
5 months later). Finally, after driving slowly through for-
est remnants along the roadside, we spotted foliage that 
was both very large and waxy. A quick scramble up some 
very slippery muddy slopes close to a creek proved fruit-
ful: we found a 
clump of waxy foli-
age with a spent 
inflorescence that 
was hairy all over, 
but sadly well and 
truly finished and 
on the way to being 
compost. 
 
We had what we 
were looking for 
but not quite in the 
state of maturity we 
were hoping for. Another incursion up a slippery creek on 
a farmer’s trail resulted in us finding Heliconia fragilis 
and thankfully a large flowering clump of H. lutheri. The 
long spiralling inflorescences were covered in rusty brown 
hairs as per the description. Having met Harry Luther at 
Selby Gardens a long time ago I can attest that this species 
is aptly named as over the years Harry sported wild bushy 
beards and long hair that were tamed as he aged. Of 
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Heliconia burleana, common form 

 

Leafless Passiflora sp.  



 PAGE 4 THE BULLETIN / MARCH 2018 

course we got lots of photos and once again we were lucky 
to come across seed (also beginning to sprout at this writ-
ing).  
 
We then ventured further down-
hill past Alto Tambo to a new 
road being built towards a set-
tlement close to the Colombian 
border, three days’ walk on the 
current muddy track. Chester 
Skotak, a bromeliad colleague, 
had told me about the road as 
he had visited the area a couple 
of months before. Once again 
logging was in full operation 
with neatly stacked piles of 
sawn timber awaiting pickup. I 
was in seventh heaven as I wan-
dered along the road, examining 
upright as well as destroyed 
trees, looking at bromeliads that 
before I had only seen in books. 
 
The next road we had on our 
itinerary runs north toward Co-
lombia again but from further 
up the hill on the main road from between Lita and Caroli-
na. Carla had visited this area three months earlier on a 

scouting mission with 
another couple of 
friends. This road is 
dominated by a high 
ridge, so we would be 
heading up the slope and 
then down the other side 
to the river-side town of 
El Chical on the Colom-
bia-Ecuador border. The 
elevation and the intense 
human activity on the 
lower slopes meant we 
were likely to see only 
high elevation species. 
The first species we 
spotted was H. impudica 
in the traditional red 
bracted form that is most 
common in Ecuador. 
Slightly higher we spot-

ted an attractive orange-red bracted form of H. burleana, 
predictable at this elevation. We then crested the range and 
began to head downhill towards El Chical. The forest is 
still good along parts of the road so I was busy looking at 
bromeliads in flower, some of which may prove to be new 
species. There are lots of aroids, too; Tom Croat has told 
us that most of what he found along this road is new to 
science. The next heliconia we spotted was a two-toned H. 
burleana with a yellow rachis and red bract tips. This is by 
far the most attractive H. burleana I have seen, and once 
again I snapped plenty of photos. Sadly no seed were to be 
found.  
 
 
 
 

 

Not far along the road An-
gel spotted foliage that he 
thought looked different. 
Carla and I were nonplussed 
but took the opportunity to 
get out of the car anyway. 
This heliconia was 
our  prime motivation for 
the trip. The species with 
pink and white perianths I 
had seen on the net was now 
in front of our eyes. It has 
very upright grey foliage 
and can get to over 5m tall. 
We were lucky to find a few 
clumps in flower and a cou-
ple of inflos with seed. We 
nicknamed it Golondrina in 
recognition of a nearby re-
serve where it is likely also 
found. 
 
Carla had travelled the same 
road three months earlier 
but hadn’t noticed it while traveling with companions with 
different plant interests. Finding plants is often a game of 
chance. The altitude of the habitat, 1900m, the same altitu-
dinal range as H. burleana, means it won’t be easy to culti-
vate. Hopefully it grows down the hill as well, and we just 
didn’t see it. Further down the hill we spotted H. tricho-
carpa along with the usual form of H. harlingii. 

On returning back over the 
range we took a side road 
where Carla was able to direct 
us to Heliconia nariniensis. 
Another plant easily checked 
off my list, as Carla had seen it 
on her previous trip. I had seen 
this species in cultivation at 
Mark Collins’ farm in Hawaii 
way back in the early ‘90s, but 
to see plants in habitat is al-
ways special. Heliconia cor-
data was in flower along the 
same riverside trail.     
                                           

Heliconia lutheri 

Heliconia regalis 

Heliconia sp. and Angel 

Fancy form of H. burleana  

Yellow rachis form  
of Heliconia harlingii 
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With more time left than we expected due to us getting 
through our list so quickly, we decided to cross the Andes 
and drop down into Succumbios Province in the Amazon 
drainage to search for Heliconia markiana named by Aba-
lo & Morales for Mark Collins. Separately we had been to 
the area before,  so we knew where we were headed. My 
previous visit was in 1991, when the road was unsealed 
and the forest came right up to the roadside. Carla and 
Angel’s visit was 10 years ago when the road was paved 
but the human activity was less intense. 
 
We arrived at the town of El Reventador and began look-
ing for H. markiana using elevation and distance from 
town, as mentioned in the description of the species. We 
couldn’t get the elevation to match the distance, and in the 
end drove further away from town, more closely matching 
the elevation mentioned. Along this road the dominant 
Heliconia species is H. pastazae with huge stands of it 
growing everywhere. Occasional clumps of Heliconia 
dielsiana are scattered along the way, though it is more 
common at higher elevations. We sometimes obstructed 
traffic as we proceeded at plant-looking pace. Then Carla 
spotted a different inflorescence overhanging the road and 
with great luck there was a place to pull over - a rare 
thing, indeed, on the improved highway. The heliconia 
gods were smiling. We had to access the plant through a 
cleared field above the road and climb down the slope to 
the clump clinging to the embankment. Success ensued; 
we had what we were looking for, but it seemed it was a 
solitary clump amongst a sea of H. pastazae. We spent the 
next couple of hours searching for more H. markiana. 
Unusual for this sort of hunt, the foliage of our target 
plant looked exactly like the foliage of the dominant spe-
cies, and we had to reach every individual to confirm ID 
by inflorescence. 

I wandered along the 
roadside, travelling on 
and alongside the mas-
sive oil pipeline that 
moves oil from the Ori-
ente across the Andes 
for export. A work 
crew that keeps the 
pipeline cleared of veg-
etation was finished for 
the day and a couple of 
them were playing the 
massive pipe with a 
rubber flip flop and a machete creating an interesting 
rhythm with added vocal accompaniment while they wait-
ed for transport at the end of the workday.  
 
Carla was busy looking along pasture borders and other 
stretches of the pipeline, and fortunately had more success 
than me. Between us, and with nearly two hours of search-
ing separate areas, we found a total of two clumps of H. 
markiana. Carla’s find had an extremely old inflorescence 
that, with great luck, had rotted along the length of a log. 
Carla was able to scrounge through the rotted vegetable 
matter and sift out a handful of seed. The heliconia gods 
had smiled again, as these two hours was the only break in 
the rain we had in our 36 hours on the Amazon slope. 

Note from Carla: up until this point in the narrative Bruce 
has called this special plant H. markiana. But once we 
were home we shared photos with José Abalo and Gustavo 
Morales, who described the species. It appears we had 
hunted down something different. Photographs of H. 

Bruce at left with Heliconia 
sp. ‘Golondrina’. Inflores-
cences above.  

Heliconia cordata 

Logging road. End of the line for public transportation.  
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markiana are not available and we have not yet been able 
to reexamine an herbarium specimen; the drawing includ-
ed in the description is not detailed. José and Gustavo 
doubt that we saw H. markiana, in part because of Gus-
tavo’s comment at the time of discovery: “This thing looks 
like a wet monkey!” So… what did we find? We don’t 
know if it’s a new species or a new form of a known spe-
cies. Seedlings are growing in my greenhouse and in Col-
ton Collins'. 

We returned to the comfy little hostel near the airport, 
where we started our trip. We still had a little time up our 

sleeve - a whole morning 
before our flights - and 
emboldened by success, 
we went back to the local-
ity of H. paludigena. 
With an early start, and 
depending on traffic, we 
would have 90 minutes 
on the ground to try to 
find the “real” orange 
form of H. paludigena. 
So back to Tandapi we 
went. We returned to the 
southern fork of the river-
side road where we found 
the yellow plant.  But no 
luck, so we were headed 

back into Tandapi to 
take the northern 
branch. It was right 
here in the backstreets 
of Tandapi, next to the 
bear statue, that we 
found a massive clump 
of the orange Heli-
conia paludigena 
growing in a swamp in 
someone’s yard. We 
had obviously driven 
right past it the first 
day without giving it a 
glance. The enormous 
clump was loaded in 
inflorescences and 
Carla and I started on 

different sides 
and worked 
through the 
clump search-
ing for seed. 
My boots 
were sinking 
well down 
into the 
swampy soil 
and nearly 
getting 
sucked off my 
feet; I thought 
I would have 
to leave them 
behind. (José 
Abalo had 
reminded us 
of the mean-
ing of palu-
digena: 
swamp dwell-
er.) We hur-
riedly took 
photos and a small handful of seeds, and it was back to the 
hire car and the return road to Quito.  

 
We stopped very briefly 
on the side of the road to 
inspect the clump that I 
had seen back in 2009 and 
sure enough it was H. pal-
udigena - a lesson in ig-
noring that hunch in 2009. 

It was there, sadly not flower-
ing, but we had seen both 
forms of this rare species this 
trip. 
 
We missed out on only one 
species from my list this year, 
Heliconia gaiboriana. There’s 
always next year in Nariño, 
southern Colombia. 

Heliconia sp. above and at left, 
both not Heliconia markiana 

Heliconia willisiana 

Heliconia donstonea 

Heliconia sp.  

Heliconia nariniensis 

Heliconia pastazae 
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XX HSI Conference and Tours 
India 
July 28 - August 12, 2018 
 
Enjoy tropical India with Zingiberales friends! 
 
Conference August 4 - 7 
Hotel Zuri Kumarakom 
Kumarakom, Keral 

The Pre Conference Tour takes us from Mumbai to Ooty, 
and on to Mysore and Bangalore. We'll visit farms, gar-
dens and cultural highlights on this rich route. 

The XX Conference will be held August 5th and 6th in Ku-
marakom at the The Zuri Kumarakom Hotel  http://
www.thezurihotels.com/lake-resorts-in-kumarakom/ It is a 
great opportunity to learn and share with people who love 
these plants as you do. 

Travel with us on the Post Conference Tour for a taste of 
wild India, enjoying perfect comfort in the evenings. 
Mountains, waterfalls and forests of Kerala in the south-
west await our curiosity. Fascinating food and culture 
round out the program. 

Browse the full itinerary and register online via our web-
site: http://www.heliconia.org/india-2018 
 
Touring with other plant people is a delightful way visit 
new sights and places. Please join us! 
 
With best regards, and hoping to see you in India, Carla 
Black and Minal Patil 

House boat 

Tea, Camellia sinensis, plantation at Coorg 

 

Nilgiri Tahr, known locally as Nilgiri ibex, closely related 
to wild goats of the Capra genus 

House boat 

Traditional fishing net over a pond of water hyacinth,  
Eichhornia crassipes 

Sunset at Cochi enroute to Alleppey 

http://www.thezurihotels.com/lake-resorts-in-kumarakom/
http://www.thezurihotels.com/lake-resorts-in-kumarakom/
http://www.heliconia.org/india-2018
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Experimental hiccups sometimes lead to 
discovery 
 

D.G. Gannon      dustygannon93@gmail.com 
 
In addition to their spectacular colors and charismatic 
hummingbird pollinators, heliconia provide a nearly ideal 
system in which to study pollination. The interval be-
tween anthesis (flower maturation) to senescence 
(programmed aging and death) is roughly one day for hel-
iconia flowers. Thus, one can run an experiment in a 
morning, collect all the flowers the next day, and later 
analyze the styles for pollen tubes (successful pollination 
creates them). However, some prerequisite knowledge is 
required: researchers must be capable of distinguishing 
among old and new flowers. Supplementing old, senesced 
styles with pollen does not provide a good control treat-
ment. 
 
This may seem trivial, but my collaborators and I strug-
gled with this distinction in early pollination experiments 
with Heliconia wagneriana Petersen.  Our research ques-
tions revolve around self-compatibility and 'pollinator 
recognition', so pollen tube growth is really the response 
in which we are interested. We actually don't follow 
through to seed set.   Flowers of H. wagneriana do not 
noticeably wilt or decay by the second day after anthesis, 
nor do they abscise and fall to the ground as with species 
that have pendent inflorescences or flowers that exceed 
the bracts (resupinante flowers). But, because we were 
examining flowers under such scrutiny, searching for any 
way to differentiate among old and new flowers, we no-
ticed that the stamens of some flowers extended beyond 
the corolla and were covered with white, sticky pollen. 
Because the pollen looked so fresh, we believed we had 
found a trait characteristic of new, mature flowers. How-
ever, after bagging some inflorescences to exclude hum-
mingbird visits (mainly violet sabrewings and green her-
mits), four days passed and we found no exerted stamens 
on bagged plants, despite regularly finding 2 or 3 flowers 
with exerted stamens on un-bagged plants (11 un-bagged, 
12 bagged). The difference between the two treatments: 
the birds! 
 
We soon discovered that the stamens of H. wagneriana 
remain inside the corolla-tube until a bird physically sepa-
rates the tepals in an attempt to drink from the nectary. 
The stamens, coiled in a position of elastic potential ener-
gy, then extend upwards to actively contact birds’ heads. 
Gannon et al. (2017) document this intriguing plant be-
havior in a recent publication in Ecology, and posit multi-
ple adaptive advantages to having “jack-in-the-box sta-
mens.”  
 
Rapid movements of floral whorls are not unheard-of. 
Darwin, in his 1862 publication On the Various Contriv-
ances by Which British and Foreign Orchids are Ferti-
lised by Insects, described how orchids of the genus Ca-
tasetum “shoot” their pollen onto bees using spring-
loaded hairs. Similarly, many floral movements are impli-
cated in promoting pollen transfer to potential pollinators 
(see Ruan and da Silva (2011) for a review). By actively 

pushing against a bird’s forehead, the stamens of H. wag-
neriana may increase pollen transfer to the first visiting 
bird, potentially increasing successful dispersal of male 
gametes and evolutionary fitness. Additionally, maintain-
ing a tightly sealed corolla may protect styles and stamens 
from enemy invertebrates and protect pollen from drying 
out until a potential pollinator is present. These hypotheses 
remain untested (see Gannon et al. (2017) for a discus-
sion), but the observation and documentation help to high-
light the gap of knowledge yet to be bridged in tropical 
biology. 

Figure Legend: 
Figure 1: a) Before a hummingbird visit, the stamens of a 
mature Heliconia wagneriana flower are retracted. The 
drawing to the right shows a flower with a window cut into 
the side of the cylindrical perianth to display the stamens 
coiled in a position of elastic potential energy (arrow 1). 
Arrow 2 shows the location of the nectary, and arrow 3 the 
closed tepals of the perianth. b) During a visit from a male 
green hermit (Phaethornis guy), the stamens straighten and 
extend (arrow 1) to contact the bird’s forehead. Arrow 2 
points to the nectary, and arrow 3 shows stamens and an-
thers extended above the tip of the perianth. c) A time-
lapse series derived from supplementary video S2 shows 
author D.G. triggering the Jack-in-the-box stamens using 
forceps. Figure and figure legend from Gannon et al. 
(2017). 
 
References: 
Darwin, C. R. (1862). Catasetidæ, the most remarkable ofall orchids. 
On the Various Contrivances by which Britishand Foreign Orchids are 
Fertilised by Insects. London, UK. John Murray. 211-285. 
 
Gannon, D. G., Kormann, U. G., Hadley, A. S., Betts, M. G. and Jones, 
F. A. (2017). The “jack-in-the-box” stamens of Heliconia wagneri 
na (Heliconiaceae). Ecology. doi:10.1002/ecy.2042 
 
Ruan, C.J., da Silva, J.A.T. (2011). Adaptive Significance of Floral 
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Clonal Propagation of Pink Ginger in 
Vitro 
 

Brian K.W. Chang and Richard A. Criley 
University of Hawaii, Honolulu, HI 96822 
 

Originally published in HortScience 28:1203 (1993). 
 

Until the late 1980s, there were basically five clones of red 
and pink gingers [Alpinia purpurata (Veill.) K. Schum.] 
(Criley, 1988a), with the majority of the production being 
the red A. purpurata (no cultivar name) and its pink culti-
var Eileen McDonald. 
 
These gingers primarily are propagated by division or by 
rooting aerial offshoots pro-duced in the axils of the inflo-
rescence bracts (Criley, 1988b). In 1985, however, Janet 
Ginoza, a commercial flower grower on the island of Oa-
hu, found a seed pod on a plant of `Eileen McDonald' and 
grew 20 seedlings from it (Hirano, 1991). The suspected 
pollen parent was the light-pink 'Jungle Queen'. While 
`Eileen McDonald' produces aerial offshoots in the inflo-
rescence, 'Jungle Queen' does not, and most of the proge-
ny, which had contrast-ing pink bracts with darker pink 
margins, also did not produce aerial offshoots. Three new 
superior cultivars have been named and re-leased. Their 
propagation is slow, however, since division of the rhi-
zome mat is the only available method. 
 
The objective of this research was to develop an in vitro 
multiplication system for rapid increase of these new 
clones. Twenty bract axils with associated dormant buds 
were excised from an inflorescence of  Ginoza Hybrid No. 
5' in Oct. 1988 and disinfested by placing individual 0.5-
cm inflorescence axis sections with the bract base and 
vegetative axillary bud in 0.5% sodium hypochlorite plus 
one drop of Tween 20 (Sigma Chemical Co., St. Louis) 
per 100 ml of diluted solution. After 10 min, the axis was 
removed and trimmed to a cube 4 mm on each side, to 
include the bud, and placed in 0.25% sodium hypochlorite 
plus one drop of Tween 20 per 100 ml of diluted solution 
for 15 min, followed by a 5-min sterile water rinse. As 
evidenced by 100% take, the disinfestation technique was 
adequate, with no visible contamination. 
 
Ten of the disinfested buds were placed in a liquid medi-
um consisting of one-half strength Murashige and Skoog 
(0.5x MS) formulation of basal salts and organics 
(Murashige and Skoog, 1962), 15% coconut water, and 
2% sucrose, all adjusted to pH 5.6. Each bud was placed 
in a 22 x 150-mm culture tube containing 5 ml of the liq-
uid medium, sealed with foil, and placed on a rotary drum 
set at 2 rpm. The liquid medium was changed monthly for 
5 months. The 10 remaining buds were placed in 22 x 150
-mm culture tubes on 10 to 12 nil of a similar medium so-
lidified with 0.8% Difco Bacto-agar (Difco Lab., Detroit). 
Cultures were maintained at 25 to 27C under continuous 
light provided by Gro-lux fluorescent tubes (GTE Prod-
ucts Corp., Sylvania Lighting Center, Danvers, Mass.) at a 
photosynthetic photon flux (PPF) of 25 μmol·m²·s-1. 
 

Buds placed initially on solid medium did not develop as 
quickly as those placed in liquid medium. After 3 months 
on solid medium, these buds were transferred to liquid 
medium. When the buds had elongated to 1 cm, they were 
transferred to 22 x 150-mm culture tubes on an agar medi-
um consisting of 0.5x MS plus 4.4 to N-6-benzyladenine 
and 2% sucrose. Shoots arising from the bud axis contin-
ued to elongate, and 1 month later, the original ex-plants 
were subcultured onto fresh medium after removing rudi-
mentary leaf sheaths and roots to permit development of 
new basal axillary shoots. After 2 weeks, basal axillary 
shoots emerged, averaging five per explant. These were 
excised 4 weeks later for further subculturing or rooting. 
Single shoots were rooted within 4 weeks on an agar-
solidified 0.5x MS medium with 2% sucrose without sup-
plemental growth regulators under the same environmental 
conditions as initial culture (Fig. 1). All shoots rooted, and 
the original shoot was recultured. 

Rooted plantlets, cm tall, were planted in a medium of 1 
peat : 1 perlite : I vermiculite (by volume) in a plastic tray 
consisting of 5 x 5 x 7.5-cm units. To prevent dessication, 
the tray was covered with a rigid plastic cover. The accli-
matization environment was a laboratory shelf with h of 
light daily from cool-white fluorescent tubes (PPF = 15 
gmol•s-1-m-2 and ambient temperatures of 23 to 25C. 
 

Alpinia purpurata ‘Ginoza No. 5’ 
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Developed plantlets 12 to 15 cm tall were transplanted to 
15 x 15 x 12-cm (1.4-liter) pots in a 1 soil : I peat : 1 per-
lite medium (by volume) and placed outdoors in a 30% 
shaded saranhouse where they were allowed to grow for 

26 weeks. Thirty-four of the more than 100 plantlets were 
transplanted to a field at the Univ. of Hawaii's Waimanalo 
Research Station, where they bloomed in 1990-91,about 
30 months after in vitro multiplication was initiated. Inflo-
rescence shape and color and mature plant habit were 
identical with the original `Ginoza Hybrid No. 5', as com-
pared with plants at the original grower's field in 1992. 
 
We have demonstrated that axillary vegetative buds on 
inflorescence bracts of A. purpurata cultivars that do not 
normally develop aerial offshoots can be cultured in vitro 
to increase desirable clones efficiently. No exceptional 
techniques are involved, and the source of explant is easily 
obtained and disinfested. Other Alpinia hybrids are being 
evaluated (Hirano, 1991) and may benefit from this rapid 
multiplication technique. 
 
Acknowledgement 
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HSI Member Profile of: Bruce Dunstan 
 
When did you join HSI? 
So long ago I’ve forgotten. It must have been in the mid 
to late 80s as I attended the 1990 conference in Hilo. 
 
What is your profession? 
 I am a horticulturalist and have been growing plants 
commercially for 32 years. Mainly Ornamentals for land-
scapes in the sub tropics. I’ve recently done a few years 
doing green walls and Green Roofs, which has been quite 
an education. 

 
 
 
 
 

Alpinia purpurata ‘Ginoza No. 5’ explant at left and devel-

oping plantlet at right 
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What is your work with Zingiberales? 
Starting as a crazy enthusiast that had to collect every 
plant that I could. As time went by I convinced my par-
ents who had recently retired that a heliconia cut flower 
farm was a viable option in the sub tropics. Over time we 
realized that there was better returns in selling the plants 
so we soon became a nursery with some cut flowers. 
These days I travel regularly and love seeing Zingiberales 
in the wild as well as a whole range of attractive plants 
that I used to climb over or trample to get to a Heliconia. 
 
When and what was your initial attraction to Zingi-
berales? 
We had some Heliconia stricta 'Dwarf Jamaican' growing 
and flowering in the first nursery I worked for and the 
owner told me it was a plant that didn’t have a name. I 
was taken by the showy flowers and was soon on the col-
lector’s pathway of trying to acquire and grow every heli-
conia I could get my hands on. In the mid to late 80s in 
Australia we had Alan and Suzie Carle releasing plants in 
amazing quantities under their business Heliconia Farms 
of Australia. I went to Ecuador with Fred Berry on a HSI 
trip and was truly bitten by the bug, as well as by a bullet 
ant on the butt. These days I’m just happy to see some-
thing new in the bush, even knowing I’ve got zero chance 
of growing it in my home garden. I do love collecting 
seed and growing young plants for other enthusiasts to 
enjoy. 
 
Have you overcome a special challenge in your work 
with the plants? 
Losing the urge to collect every plant I come across. This 
took at least 25 years. The real problem I have had to 
deal with is the subtropical climate I live in. I’ve found 
that we can grow approximately a third of all Heliconias 
to maturity. Another third will bloom occasionally and 
the other third are total failures within a year or two, usu-
ally the high elevation or low elevation species. 
 
Have you had a special success? 
Seeing 122 species of Heliconia from WJ Kress’s Prelim-
inary Classification of known and described Heliconias 
in habitat has been my favorite success. 
 
What is your favorite in the Order? 
Still Heliconia. If I see something I haven’t seen before, 
every other plant around it just disappears into the forest. 
Crazy I know. 
 
What do you hope to accomplish? 
 I’d like to continue to travel and look in new areas as 
every time we go somewhere a little different we find 
something new or something we’ve never seen before. 

Latitude 34º S,  Longitude 25-27º E 
 

Richard A. Criley     criley@hawaii.edu 
 

History of the Bird of Paradise 
In 1747, Johan Auge, a German trained in Holland, was 
brought to South Africa to become Superintendent of the 
Dutch East Indies Gardens. He explored the southeast coastal 
region known as Humansdorp (near Port Elizabeth) and 
found the plant later to be known as the bird-of-paradise. In 
1772 he brought this plant to the attention of Kew’s roving 
plant collector in South Africa, Francis Masson. Masson 
took it with him to Britain in 1773, presenting it to the Direc-
tor of the Royal Botanic Gardens at Kew, Joseph Banks, who 
published its description.  The flower’s imperious form led 
to its naming as Strelitzia reginae in honor of Charlotte of 
Mecklenberg-Strelitz, queen to George III.  Apparently the 
species name augusta, which also recognizes royalty was 
also proposed, and is assigned to another species; it might 
have honored King George’s mother Augusta of Saxe-
Coburg of Germany, who started the establishment of the 
gardens at Kew in about 1759.   Their resemblance to the 
crested crane has led to their being called craneflowers while 
their brilliant coloring led to the name Bird of Paradise. 

S. reginae was considered to be localized near Grahamstown 
along the Kowie River and somewhat south of Durban 
(hence our title); it occurs at elevations below 1000 ft (307 
m), but higher than some other forms that occur below 500 ft 
(153 m) elevation in coastal areas.  Discrepancies exist be-
cause of the many different collections that have been made 
and species names assigned. 
 
Taxonomy 
In the family, Strelitziaceae, the genus Strelitzia may have as 
many as 5 species, although more than a dozen species 
names have been published.  Depending on your taxonomic 
authority, S. reginae  may now encompass both  S. parvifolia 
and S. juncea as  botanical varieties of the species.  Varia-
tions in flower and foliage characteristics have  also led to 
designation of 7 or 8 varietal types.  Some taxonomists con-
sider S. parvifolia to be a hybrid between S. juncea and S. 
reginae.  S. augusta may be a separate species as it has a 

S. reginae. Illustration from Ruiz and Pavon, 1798-1802 

 

Renew your membership at 

www.heliconia.org 

mailto:criley@hawaii.edu
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larger spread of habitat, but resembles S. nicolai in having 
a woody caudex (stem), but both corolla and calyx are 
white. The fifth species is S. nicolai, the white bird of par-
adise (white tepals, blue corolla). 

Most of the known selections of S. reginae were described 
based on leaf morphology (petiole length, blade length & 
width, and shape at tip and base) and presence or absence 
of waxy covering: Farinosa (glaucous foliage), Glauca 
(large, glaucous leaves), Humilis (same as Pygmaea), 
Pygmaea (short leaves, large flowers), Rutilans (intense 
orange flowers and red or purplish midrib in the leaf) . 
Interestingly, yellow tepal forms were known early on and 
given varietal names of Citrina and Limoinierii.  A hybrid 
S. × Kewensis had a light watery yellow flower (presumed 
parents were S. reginae and S. augusta).  A yellow selec-
tion found at Kirstenbosch Gardens was been named 
‘Mandela’s Gold,’ for the late President of South Africa, 
while a similar cultivar was distributed many years ago by 
Monrovia Nurseries in California.  

With a hard woody 
stem that can reach 
20 ft. in height, S. 
nicolai finds use in 
landscapes, but also 
as a containerized 
plant in interiors.  
Another member of 
the Strelitziaceae 
family is the Travel-
ler’s Palm, Ravenala 
madagascariensis.  
The traveller’s 

palm’s leaf bases collected water that could be drunk – if 
one were hard-up, thirsty, and willing to overlook the col-
lected insects and debris in the leaf axil.  It is used in tropi-
cal landscapes and somewhat resembles a flattened palm.  
The last member of the family is Phenakospermum guyan-
nense a giant herb native to Brazil and Guyana that is 
mostly found in botanical gardens [See the HSI Bulletin 5
(2):8-10]. 

Horticulture 
The bird-of-paradise finds use in landscapes where its col-
orful flowers and bold foliage are accents or specimens.  
Plants may also be grown in containers to enhance both 
exterior and interior landscapes.  More commonly, howev-
er, it is grown for use as a cut flower with some lesser uses 
as a cut foliage. Strelitzia was the third-ranked tropical cut 
flower on the Dutch auctions in 2008. 

 
Bird-of-paradise cut 
flower production oc-
curs in Mexico, the 
Canary islands, Italy, 
South Africa (of 
course), Brazil, and 
most countries with 
Mediterranean cli-
mates. In the Canary 
Islands, growers tend 
to manipulate flower-
ing times by withhold-
ing water and initiat-
ing irrigation 8 – 10 
weeks before flowers 
are required.  Flower-
ing can be seasonal, 
depending on the loca-
tion.  California, for 
instance, produces 
most of its crop in the 
winter months, while 

Hawaii’s crop largely occurs in the summer. Southern Cal-
ifornia’s large production areas have been diminished by 
the creep of housing subdivisions.   

Map of Africa showing locus of original collections 

Mandela’s Gold 

White-petalled form  Stretzia nicolai 

Cut flowers packed to ship 
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 Seed propagation and division are the principal means of 
propagating bird-of-paradise.   Maturation of the seed 
pods takes about 9 months.  As the pod dries, it splits into 
3 sections exposing the seeds.  The orange aril is thought 
to be an attractant to birds that disperse the seeds.  Many 
approaches exist to improve seed germination, which can 
take 30 to 90 days.  Seedlings with 5 – 6 leaves are easily 
planted, but may require up to 6 years to come into com-
mercial levels of production. 

An eye for selection is essential when choosing plants for 
division.  Not only are floral traits (intensity of blue and 
orange, angle of the “boat” or basal bract, minimal sec-
ondary bract formation, keeping life, and stem length) 
important [See also HSI Bulletin 18(2):9-12], but also 
early and late season flowering to extend the production 
season.  While direct field planting of divisions has been 
tried, success is more likely with divisions that have been 
rooted into containers, then transplanted to the field. The 
root system is thick and brittle and hard to keep intact, so 
regeneration from fans with 2 – 3 stems provides the best 
approach. Development of new roots  takes about 3 – 5 
months.  Flowering is more rapid from division than 
seed. 
 
Peter van der Pol reported on a novel technique to in-
crease clonal production by cutting a notch into the base 
of the fan to remove the apical meristem.  This caused 
the axillary buds that would have developed as flowers to 
redifferentiate into vegetative buds and develop  as 
shoots with roots.  These could then be separated from 
the mother fan and grown on like seedlings. (Acta  Horti-
culturae 226:581-586) 
 
Growers sometimes slip glassine envelopes over inflores-
cences just as the first flower color shows; this identifies 
to harvesters which inflorescences are ready to harvest.  
Flower harvest is usually done by pulling the flower stalk 
to detach it from the crown rather than by cutting the 
stem. Trimming stems to length and removal of old, 
dried flowers is done in the packing shed.  For shipment, 
the flowers would not usually be fully expanded as 
breakage occurs, but open flowers can be carefully 
packed in bunches of 5 or 6 stems in boxes with shred-

ded paper “pillows” to minimize this.   Yet-to-open flow-
ers are pulsed for 2 days with a 10%  sugar solution   + 
250 ppm 8-hyroxyquinoline sulfate + 150 ppm citric acid 
and stored at 8ºC.  They can also be stored dry for up to a 
month after being pulsed with a 20% sugar solution and 
rehydrated in the pulsing solution with at least 11 days 
vase life. 

Bird of Paradise production field in Tenerife 

 

Managing Flowering 
In the San Diego region of California peak flowering oc-
curs between September and May.  In other regions, flow-
ering is likewise seasonal. In South Africa, flowering is 
also a fall through spring occurrence, while in Israel, two 
peaks occur: March-April and again in September.   In 
Hawaii at sea level, peak flower production period is June 
through September-October. 
 
Floral development requires a long time, which allows 
environmental impacts to play a significant role. Hawaii 
research showed that the temperature 23 weeks before 
flower harvest influences flower development; thus, pro-
duction is impacted by both summer high temperatures 
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 and winter lows.  Since each leaf can support a flower in 
its axil, the interval between successive leaf emergences 
(the time when a leaf can be seen pushing out of the 
sheath of the next lower leaf) provides a clue as to the 
productivity of a plant.  In Hawaii, in the course of a year, 
the number of leaves produced averaged 7.7 ± 2.1, but 
ranged from 4 to 11 with a range of 48 days between suc-
cessive leaf emergences in the September-October period 
to 60 days for late March-April.  By way of contrast, a 
South African study reported leaf emergence only during 
summer and 63 ± 3 days between emergences.  This leads, 
obviously, to fewer leaves and flowers in the course of a 
year in South Africa than in Hawaii. 

In the San Diego county area, the time from leaf emer-
gence until the flower in that leaf axil can be harvested 
varies from over 300 days to nearly 500 days.  In a South 
African study, the period between leaf emergence to flow-
er harvest was 75 weeks (525 days).  Both sites have cool 
winters (<15ºC).   In Hawaii at sea level, the time from 
leaf emergence until flower harvest ranges from about 240 
to 260 days (compare with California’s 300-500 days) 
because the narrow temperature range is conducive for 
development.   

But these data report only what is happening at the visible 
stage.  A typical inflorescence is borne on a stalk with 7 
enclosing leaves or bracts.  When the bud has reached 
about 20 mm in length, floral parts begin to be initiated. 
Measurements via dissection of fans found the developing 
bud (0.5 to 5 mm) at the base of an almost emerged leaf 
(Note an emerging leaf has 7 to 9 leaves behind it to the 
apical meristem) which can be 18 months or more old.   In 
the axil of the leaf successive to the one with a flower, the 
next inflorescence bud is about 20-25 mm long.  If there is 
a bud in the axil of each leaf, a flower should develop, but 
there are periods when no flowers are produced.  Aborted 
flower buds, about 25 mm in length were found in axils of 
leaves that were expanding during the heat of summer but 
not in winter.  It is unclear whether temperature or water 
stress causes the flower bud abortion. Unresolved: Could 
flower bud abortion be due to competition between devel-
oping floral stalks and the very young floral bud? 

Bird-of-paradise seed, seedpod and seedling 

Single fan division 

Notch in base of fan to induce new shoots Aborted flower buds (about 25 mm long) at base of  
sequential leaves 

Southern California data 
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Inflorescences covered in field to prevent breakage Stages of inflorescence development; 4 and 5 (from left) 
preferred for shipping 

Bunches of Strelitzia, Tenerife, Canary Islands 

Bird of paradise aborted inflo-
rescence section, 25 mm 

Intervals between leaf emergence, flower emergence, and flower harvest in  
Hawaii. Bottom axis is month of leaf emergence and flower harvest.  

In short, seasonal flowering is 

a result of cool temperatures 

(less than 15ºC) for long peri-

ods of the year in South Afri-

ca and California and flower 

bud abortion where tempera-

tures above 27ºC persist in 

Hawaii and California.  A 

Hawaii study in which leaf 

cooling during summer was 

attempted using sprinklers 

was somewhat successful in 

extending the flowering peri-

od, but such a system is im-

practical for large plantings.  

See website for seed germina-

tion table.  
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