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In October – December 2007 I made my third ex-
pedition to China.  I had already made two earlier expe-
ditions to Guangdong, Hunan and Yunnan Provinces, 
China [see HSI Bulletin 15(2) & 15(3)].  The aim of this 
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third expedition was to conduct additional research on wild 
bananas, especially in remote areas of the Yunnan prov-
ince.  We planned beforehand with Dr. Wang Hong, first 
to study along the Vietnamese border east from Xishuang-
banna and then secondly along the Burmese border, head-
ing northwest or vice versa.  I left my home on Friday, 
October 5th, bound to the Helsinki airport from which I 
flew directly to Guangzhou, where I arrived the next morn-
ing.  Upon arrival, I met Prof. Houbin Chen.  He took me 
to the South China Agricultural University campus’s hotel, 
which was familiar to me from my earlier trips, and I 
stayed there until October 10th.  The next few days I had 
several meetings with Prof. Chen, Prof. Guibing Hu and 
Prof. Xue-Jun Ge.  I again studied the South China Botani-
cal Garden herbarium (IBSC) collection in preparation for 
the coming field expeditions.   
  

Yunnan 
On Wednesday morn-

ing I flew from Guangzhou to 
Kunming.  Upon arrival I met 
one of the Xishuangbanna 
Tropical Botanical Garden 
(Chinese Academy of Sci-
ences) staff members who 
took me to the XTBG branch 
office in Kunming.  In the 
office I met Prof. Zhu Hua who is the director of XTBG 
herbarium.  We signed a contract between XTBG and me, 
which stated my scholarship and affiliation in the garden, 
as the mission was funded by them.  Later on, he escorted 
me to the Kunming Institute of Botany’s guest house 
which is located some 15 km from downtown.  My reason 
for spending a few days in Kunming was to study their 
herbarium specimens at their herbarium (KUN) for the 

coming field missions.  My intention was to study and 
photograph all of the specimens of Musaceae plants in 
detail from the specimens collected from China.  I had 
also done the same thing at the IBSC herbarium in 
Guangzhou.  This method gave me good leads as to 
where we should concentrate our field missions in cer-
tain areas and what I might expect to find.  As the labels 
on the specimens were mostly written in Chinese, later 
on my assistant at XTBG, Ms. He Liqing translated the 
details to English and incorporated them into our work-
ing map.  In the Institute’s library, I met a Chinese Dr. 
Cheng Luo who is specialist in cell biology.  To my big 
surprise, he spoke a few words of Finnish as he is mar-

ried to a Finnish woman 
and he holds a Finnish 
passport.  So I had good 
company for the few 
days in Kunming.  Some 
six months later, he along 
with his wife and their 
two daughters visited me 
at my home in Kotka.  
On October 13th I flew to 
Jinghong, Xishuang-
banna.  Upon arrival at 
the Jinghong airport, 
Wang Hong’s assistant 
and one of the garden’s 
drivers picked me up and 

we headed to the garden, which was a three hour drive.  
Compared to the temperature in Kunming, which is lo-
cated in a subtropical zone with temperatures of some 10 
to 15 degrees Celsius in October, in Xishuangbanna it 
was nice and warm, with temperatures around 28 de-
grees Celsius. 
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XTBG  
Upon arriving at XTBG late Saturday afternoon I 

was again accommodated in the garden’s dormitory.  Then 
we had a meeting with Wang Hong and his assistant.  As it 
was still raining rather heavily in west Yunnan we planned 
to conduct the eastern part of the mission first.  Due to 
other commitments, Wang Hong could not participate in 
the first part of our mission.  XTBG’S botanist Mr. Yin 
Jian-Tao and the driver accompanied me on the scheduled 
14-day expedition.  During the following two days, we 
analyzed the specimen photos from IBSC and KUN in the 
herbarium with help from Ms. He Liqing.  We incorpo-
rated all the necessary data into the collection locations on 
my special working map.  As most of the land in China has 
been cleared for agriculture, we had in this way good in-
sights as to where we should concentrate our research. 
 

The first field trip 
On Tuesday morning October 16th we started the 

first field expedition to SE Yunnan.  We first followed the 
Laotian and then the Vietnamese border.  The expeditions 
to remote areas were based on visual observations and in-
terviews / guidance from local people.  On the first day, 
we proceeded to a town called Jiangcheng.  On the way we 
observed many Musa yunnanesis wild bananas but all of 
them were without inflorescences.  As it was just at the 
end of the monsoon (rainy) season and the roads, mostly 
paved with concrete, were 
built along slopes in very 
mountainous areas, we could 
observe tens of landslides.  
Sometimes the whole road 
was washed out and we had 
to find another road to by-
pass the destruction.  In some 
cases of smaller landslides, 

we had to wait for several hours while workers dug a 
new passage into the slope.  We encountered these land-
slides during the whole mission along the border areas.  
During the next three days we traveled from Jiangcheng 
via Luchun and Jinpeng to Jimping.  We observed some 
unidentified Musa species without inflorescences from 
which we collected suckers to be sent to XTBG’s ex situ 
collection.  Those small villages / towns were difficult to 

get through as all 
of them seemed 
to be having a 
market day and 
the small roads 
through them 
were congested 
with water buf-
falo drawn wag-
ons, tractors, etc. 
along with lots of 

people. 
It was also rice 

harvest time, and along the concrete paved roads rice 
was spread onto the road for drying, without any protec-
tion.  During those three days, we again encountered a 
number of landslides.   In some places I was very scared 
as the whole slope along with the road could collapse 
and fall a few hundred meters down, as we had seen hap-
pen in many places.  Another matter worth mention was 
the number of snakes that we could see every day.  I 
could recognize only one quite venomous species, the 
Banded Krait (Bungarus fasciatus) which has bright yel-
low-black colors.  However none of them were aggres-
sive and they would normally slither away.  In the Jin-
ping area, we spent one day studying the surroundings 
and we man-
aged to col-
lect several 
specimens, of 
which some 
of were un-
known to me.  
The botanist 
and the driver 
bought a 
layer of a 

h u g e 
hornet’s 
nest some 60 cm (2 feet) in diameter from the mar-
ket which they carried all the way back to XTBG.  
It was funny that in every restaurant they took the 
nest with us and picked out a number of larvae to be 
fried (cooked) for lunch or dinner.  The larvae 
stayed alive in their boxes if the cover was un-
sealed.  Also they had a bottle of spirits into which 
they placed their selected larvae but even today I 

 Landslide, local road, and 
various means of transporta-
tion  along Vietnam border  

 

 

Rice terraces 

 

  

Assistant and driver with hornet nest 
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don’t know what the selection criteria were.  Our commu-
nication was on a very basic level due to our language dif-
ferences.  This kind of food was very delicious to them but 
I did not like the taste of fried larva even though I have 
eaten and tasted many different better tasting larvae and 
insects in China. 

On October 20th, we proceeded on our trip along the 
Red River, which is the part of border between China and 
Vietnam, to Hekou.  Hekou is a bigger border checkpoint 
town on the Red River opposite Lao Cai in Vietnam, 
which I also visited in 2008 during my mission to Viet-
nam.  We spent three nights in Hekou and made several 
field studies in the surrounding areas including the adja-
cent Nanxi area.  We were lucky that we got an old man as 
our guide to the local areas as he knew them very well.  In 
Hekou there was a lot to see including a number of fruit 
stalls.  For me, the most interesting place was the Vietnam-

ese market, where people 
from Vietnam came every 
morning to sell their 
goods, such as fruits, 
meats, etc.  My interest in 
the market was, of course, 
all of the fruits, of which 
they had a nice selection.  
In particular, I had never 
before seen the small 

blue watermel-
ons.  The melon 
had a normal 
melon color 
inside with few 
seeds but it was 
very small in 
s ize,  being 
about 10 cm in 
length.  The 
taste in my opinion was more or less the same as the more 
common varieties.  Unfortunately, its name remained un-
clear to me due to our continuous language problems.  On 
Tuesday October 23rd we continued on our trip along the 
border, heading east to Maguan, followed by Malipo and 
Sichou.  On the way we again collected many Musa suck-
ers for later identification as some were unknown to me.  
Sichou marks the beginning of a karst region which con-
tinues along North Vietnam to the South China Sea, and 
the nice limestone archipelago outside the Vietnamese port 
town of Hai Phong.  As this is a limestone area, it is too 
alkaline for most wild bananas.  Normally wild bananas 
grow in soil with an average pH value of 5.5 with the low-
est being 3.5 and highest 7.0.  There are some exceptions 
that I have seen in the Bau limestone area in Borneo and of 
course some cultivars have adapted to grow in very alka-
line soil. We did not observe any more wild bananas so we 

turned back at a place called 
Donggan.  For the home-
bound route, we decided to take better roads and we 
drove back to XTBG in four days via Wenshan, Kai-
yuan, Shiping, Pu’er, Simao, and Jinghong.  On Sunday 
October 28th we arrived at XTBG, one day ahead of 
schedule as we drove long days on our way back, and 
completed the first mission.  We traveled a total of 2866 
kilometers on this field trip.  During the first mission, we 
collected 14 different Musa species herbarium samples 
and suckers for XTBG’s ex situ collection. During the 
next two days we arranged and dried all of our collected 
specimens and we planted the suckers in the ex situ col-
lection site. 
 

The second field trip 
October 31st we started the second field expedition 

to southern Xishuangbanna with Wang Hong and one of 
his assistants, Yin Jian-Tao.  We used the same research 
method as mentioned earlier.  We drove some 85 km 
southward to the town called Mengla.  Along the road, 
there was a rich diversity of different plants, as most of 
the way went along the nature reserve area.  Again we 
collected some samples of known and unknown Musa 
species. We stayed overnight in Mengla and on the fol-
lowing morning, the 1st of November, we proceeded to 
the eastern Laotian border and to a place called Guang-
mingzha to see some wild M. acuminata populations 

 

Karst topography near border 

Preparing herbarium vouchers 
and finished specimen 

 

Vietnamese market near Hekou 
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from which we also collected samples.  I had discussed 
earlier with Prof. Ivan Buddenhagen from the University 
of California, Davis, the possibility of him joining one of 
our field missions in China.  I advised him to contact 
XTBG’s management about that matter, as I was not in a 
position to invite any foreigners to these missions.  So I 
was very surprised to receive a call from him in which he 
told me that he was already in Guangzhou and would be 
coming to XTBG on the next day.  We returned to XTBG 
on the same day, after having traveled a total of some 360 
kilometers on this expedition.  Ivan Buddenhagen, who is 
a famous plant pathologist, arrived on the evening of Fri-
day November 2nd. 
 

The third field trip 
On November 3rd we started the third field expedi-

tion to west Yunnan.  Prof. Buddenhagen joined us on the 
mission with Wang Hong and his assistant, Mr. Zhou.  We 

first proceeded to Simao through small roads and observed 
and collected a new M. balbisiana variety.  I have already 
described many of these new discoveries but it normally 
takes from 1 to 2.5 years after submission to get them pub-

lished depending on 
the scientific publica-
tion, so many of the 
descriptions are still 
queued up, and I still 
have three articles 
waiting for publica-
tion.  On the following 
day, we drove via 
Jinggu to one nature 
reserve area south of 
Jinggu which I knew 

contained one new variety of M. yunnanensis, as Wang 
Hong had studied the area beforehand and had taken 
many photos for me. We collected the specimens and its 
description was published in the Nordic Journal of Bot-
any vol. 26: 317-324 as M. yunnanensis var. caii along 
with M. yunnanensis var. yongpingensis and M. yun-
nanensis var. jing-
dongensis which 
we later observed 
on that same and 
the next trips.  On 
November 5th we 
drove to Yonping.  
On the way we 
saw many fruit 
stalls along the 
roads that were sell-
ing a huge citrus 
fruit which I had never seen before during my trips.  It 

was also unknown to 
Buddenhagen.  Wang 
Hong knew only its Chi-
nese name but later on 
we found out its botani-
cal name: Citrus medica 
(citron).  The local peo-
ple sliced the quite solid 
flesh and ate it raw.   An-
other thing worth men-
tion was that along the 
road were a number of 
E n s e t e  g l a u c u m 
(Musaceae) plants that 
people were cultivating 
for human consumption.  
They boiled the stem and 

crushed it before eating.  On the way, our car broke 
down but it was still drivable and luckily we could reach 
the town called Yongping.  Wang Hong called for an-
other car from XTBG for us.   XTBG’S botanist Yin Jian

-Tao and another driver 
left the garden that same 
evening and arrived at 
Yongping on the next 

From right: Prof. Ivan Buddenhagen, Mr. Zhou (our assis-
tant), and Dr. Wang Hong 

Musa balbisiana 

 

Musa yunnanensis                      
var. yongpingensis 

 

Zhou collecting Ensete 
glaucum fruits 

Zhou with Citron 
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day, November 6th, before noon, after driving all night.  
The roads over there were very narrow, bumpy and very 
often in poor condition.  So with a new 4FWD car four of 
us continued on our trip to the next destination, Shuangji-
ang.  Wang Hong and Zhou remained with the other car 
for repairs in Yongping.  Unfortunately our assistant Zhou 
had caught a bad flu during the previous days, which I sub-
sequently got as well.  On arriving at Shuangjiang in the 
evening we decided that I had to go to the hospital for 
medical examinations as I felt very sick and I was con-
cerned about my lungs, due to the experience that I had 
during my previous trip to China.  There were two Chinese 
doctors but they could not speak a word of English and 
they sent me for X-rays.  After reviewing the results they 
told me that I was very sick and I had to stay in their hos-
pital for 4 to 5 days.  Yin Jian-Tao called Wang Hong 
about the situation and he was really worried about my 
condition.  I called my doctor in Finland with my cellular 
phone and asked her advice.  As I had taken a pneumonia 
vaccination in Finland and I had also brought good antibi-
otics with me as a precaution, I agreed with my doctor to 
start taking the medications with antibiotics.  As this hos-
pital was very elementary, I decided not to stay there and 
instead, stop the mission and turn back.  Meanwhile Wang 
Hong arranged for me to be examined in a bigger, modern 
hospital in Simao while he remained for car repairs in 
Yongping.  The next morning we headed back to Simao 
and after 12 hours of driving, we arrived there in the eve-
ning.  Wang Hong had also arrived there just before us 
after he had the other car repaired.  There was a place re-
served for me in the huge hospital but as I already felt bet-
ter I decided to sleep overnight in the hotel.  On Wednes-
day morning, November 7th at 0800, I went with Wang 
Hong to the hospital.  The doctor was already waiting for 
us in the lobby.  Then we went a bigger room where two 
elder doctors examined me and took several X-rays.  They 
could not find any bad problems with my lungs.  From the 
hospital they even sent X-rays to my doctor in Finland as 
an e-mail attachment.  Otherwise it was impossible to send 
or receive any big files from Internet Cafes, which were in 
all towns, due to the very slow connections.  It was deter-
mined that I had just a normal flu but as I had started tak-
ing the antibiotics, they recommend that I complete the 
doses.  According to my doctor’s opinion later on in 
Finland it could have been just the beginning of pneumo-
nia but as the antibiotics were rather strong and the sus-
pected bacterium did not have any resistance to them, the 
antibiotics were very effective.  On November 8th we 
drove back to XTBG and Zhou had recovered from his flu.  
The total distance that we traveled during this leg of the 
trip was some 1450 kilometers.  Buddenhagen was very 
unhappy that we could not complete the mission to our 
final destination along the Burmese border as we had 
scheduled some five more days of exploring.  During the 
following five days I worked at XTBG herbarium with my 

samples.  On November 10th, Wang Hong and I escorted 
Buddenhagen to TianZi where he spent a night before 
returning to California.  He had come to China from Su-
matra, Indonesia and he had already been away for six 
weeks so he was in a hurry to go home. 
 

The fourth field trip 
On November 15th we started the fourth field ex-

pedition to west Yunnan in order to complete to our un-
finished field studies along the Burmese border.  Our 
group was this time Wang Hong, Yin Jian-Tao and me.  
We first drove to Simao.  In the evening Wang Hong 
showed us his nice, brand new apartment which he 
bought for his retirement days.  On November 16th we 
followed our earlier route to Yonping.  On November 
17th we drove to Cangyuan, located just on the Burmese 
border via Shuangjiang.  We found and collected speci-
mens of the earlier mentioned M. yunnanensis var. yong-
pingensis.  On November 18th we drove to Gengma via 
Mending along the Burmese border.  On this leg, we 
tried to locate one unknown species located on the bor-
der, for which I got a lead from Prof. Ge.  As he could 
not recognize the species, he took several photos of the 
plant and asked me to identify it.  To me it looked like 
an unknown species whose identification required fur-
ther study.   We knew its location well as Ge had visited 
there earlier.  There is one ethnic group of people in that 
area called WA, with their own language that lives on 
both sides of the border and they were allowed to cross 
the border freely.  We drove along the small road to the 
frontier guard gate on the border.  As the road to the site 
went along the border through a small road we negoti-
ated with the unarmed Chinese guards for permission to 
drive along the border to a small village.  To my big sur-
prise, they allowed us to go the roughly 5 km distance 
along the border road.  In the small village Wang Hong 
used his cellular phone to call Ge and ask the exact loca-
tion of the site.  It appeared that we should climb some 
800 meters up a very steep slope and on the other side of 
the slope is a small valley where the unknown banana 
populations are located.  However, I was too old for such 
exertion and I was not sure if the location was on the 
Burmese side, since according to my Magellan GPS sys-
tem, we were still exactly on the border.  So we left the 
place, and planned to revisit the site during one of the 
future missions to China at a better time.  We continued 
our journey to Gengma via Mending.  On Monday No-
vember 19th we continued on our mission to Jingdong.  
On the way, we had to cross many high mountain chains.  
Close to Jinghong, we observed a new M. yunnanensis 
var. jingdongensis which I described in the earlier men-
tioned scientific journal.  On November 20th we drove to 
Simao and the next day, back to XTBG.  We traveled a 
total of some 2006 kilometers on this fourth expedition.  
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During the trip, we fueled the car in the bigger towns.  The 
cost of gasoline there was around 60 US cents per liter.  As 
this fourth expedition had delayed my schedule I decided 
to postpone my planned expedition to the Sichuan Prov-
ince.  This cancelled mission might now take place in May 
2009.  I spent the following five days at the XTBG work-
ing with my specimens in the herbarium.  I left XTBG on 
Tuesday November 27th and decided to stay two nights at 
TianZi with my friends Josef and Minguo Margraf on my 
way to Jinghong.  I was normally escorted by Wang Hong 
or one of XTBG’s drivers.  I had booked my flight for No-
vember 29th from Jinghong to Guangzhou.  There was also 
another good reason to allow ample time for travel to Jing-
hong: Very often along this small road between Menglum 
(XTBG) and Jinghong there are accidents.  It is a Chinese 
practice that cars try to bypass other cars on the two nar-
row lanes which often results in the road being blocked 
with cars in both directions, for tens of kilometers.  Some-
times clearing up such blockages takes the whole day as 
the only way is to reverse the second lane of traffic in both 
directions is by the intervention of policemen.  Such traffic 
congestion had also happened a few times earlier during 
this trip, on Yunnan’s roads.  
 

Back to Guangzhou 

On Thursday November 29th I flew from Jinghong 
to Guangzhou via Kunming (a total flight distance of some 
1500 kilometers).  Upon arrival I met Prof. Ge at the air-
port who picked me up and took me to South China Bo-
tanical Garden’s nicely renovated guest house.  The next 
day I met two of Ge’s PhD students, Mr. Lin-Feng Li from 
Sun Yat-Sen University and Ms. Shu-Ping Ning from 

South China Botanical Garden, Chinese Academy of Sci-
ences.  They both focused their PhD studies on analyzing 
the DNA from my Musaceae leaf samples collected in 
China and from my University of Helsinki collection.  
They have both written long articles about their studies.  
Feng’s article has been submitted and is now under review 

and Ning’s article is ready for submission.  I am their 
technical advisor, and I gave them several lessons on 
Musaceae during those four days. 
 

The fifth field trip to Hainan Island 
On Monday December 3rd we started the last field 

trip to the tropical island of Hainan with Prof. Ge, Dr. 
Yong-Ming Yuan and our driver.  During the day, we 
drove some 600 km to Xuwen from which we took a 
ferry boat which also carried our car over the Hainan 
Strait to Haikou, where we stayed overnight.  There were 
two similar ferries going in opposite directions across 
the strait at the same time.  Our target was to study the 

mountainous area in central 
Hainan.  During the next two 
days we studied the area from 
Yinggen to Changiang.  We 
observed one new variety of M. 
itinerans and some already 
known varieties of the same 
species.  We were also looking 
for one Callimusa species from 
which we had 
a good lead 
with exact 
p o s i t i o n 
from IBSC 
herbarium.  

However, the specimen had been 
collected 50 years ago and we could 
not locate the species anymore.  The 
vegetation in the mountain area was 
quite green and had not been cleared 
for agriculture.  The only nui-
sances were the numerous 

 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 

 

 
 
 
 
 

 

 
 
 
 

 

South China Botanic Garden’s                                          
herbarium and guest house 

Musa itinerans var. 
guangongensis 

New species of Musa         
in Section Callimusa 

 

Ferry and 
map of 
Hainan 
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leeches, which are quite small compared to Bornean types.  
On December 6th we visited the Hainan Botanical Institute 
at Danzhou and studied their living Musa collection.  
There was one unknown Callimusa species collected from 
Yunnan but its original location remained unknown.  On 
Friday December 7th we proceeded from Danzhou to Zhan-
jiang in the Leizhou Peninsula by crossing the Hainan 
strait again by ferry.  On December 8th we visited in a big 
five hectare pitahaya (dragon fruit, Hylocereus undatus) 
plantation, owned by a private company, before driving 
back to Guangzhou.  I suppose that they supplied the 
fruits, which were the common white flesh variety, to the 

local markets.  Sunday December 9th was a day for resting.  
On Monday and Tuesday I arranged my collection from 
Hainan in the herbarium and worked with the PhD stu-
dents.  As I had promised Finnish TV channel one to make 
a small TV program on bananas in China, Prof. Chen ar-
ranged it with Guangdong TV.  On December 12th we 
spent almost the whole day in the TV studio planning and 
making a manuscript for the TV program.  On December 
13th we drove some 1.5 hours from Guangzhou to the 
Dongguan banana research station with the TV-group, 
which consisted of two cameramen, a director and young 
lady for interviewing.  We filmed almost the whole day as 
many parts had to re-filmed.  Finally we got some 45 min-
utes of raw material from which Guangdong TV planned 
to show some 20 minutes.  I also brought the raw material 
to Finland, where TV 1 filmed more material in our Bo-
tanical Museum and the material was inserted into a bigger 
Science TV program that was presented later on.  On the 
morning of Friday December 14th, my last day in China, on 
the way to the airport, Houbin Chen and I stopped at the 
TV studios and picked up the TV tape for Finnish TV.  
Unfortunately the show is not available online.  Then we 
proceeded to the airport, from which I flew back to 
Finland.  I arrived home in Kotka late in the evening.  It 
was a very unforgettable trip to China.  We found during 
this entire mission two new Musa species, six new varie-

ties and two species which need revision.  In addition, 
some of the yet unidentified suckers that we collected 
might also prove to be new species or varieties.  Evi-
dently my hosts were happy about my work as they have 
invited me to come back again. 
 

Conclusion 
Musa diversity in China has become very clear to 

the author during extensive field trips conducted in 
China’s banana regions during 2005, 2006 and 2007.  
Additional studies are needed in NW Yunnan, Sichuan, 
Guangxi and Hunan provinces where there might still be 
undiscovered new species/varieties of Musa.  The vege-
tative parts of most of the species mentioned have been 
employed for generations as human and animal food; 
however, the species which have only ornamental value 
has become extinct or very rare in China. 
 

Etymology  
The new variety of Musa yunnanensis var. caii is 

named in honor of eminent botanist Prof. Cai Xitao, the 
first director of the Xishuangbanna Tropical Botanical 
Garden, for his great contributions to the botany in 
China and to the XTBG garden.  The two other varieties 
M. yunnanensis var. yongpingensis and M. yunnanensis 
var. jindongensis are named after the places where they 
were observed. 
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Keywords  Heliconiaceae, Heliconia, seasonal flowering 
 
Abstract 
 Plants of 20 commercial heliconia cultivars or species 
were established at the Waimanalo Research Farm (Oahu) 
of the University of Hawai`i as part of a research study on 
growth and flower production.  Productivity and periodic-
ity results from the 18 heliconia species and cultivars that 
survived are reported.  Five plants in 7.6 L pots of each 
genotype were planted at spacings of 2.5 M in row, with 
between row spacings of 3 M in July 1999.  Beginning a 
month later, newly emerged shoots were tagged every four 
weeks.  At flowering, the shoots were harvested and leaf 
counts made. The information derived from the data in-
clude time frame from shoot emergence to flower, shoot 
production during the first year,  percentage of shoots from 
each tag date that flowered and the periodicity of flower-
ing during a two year period following planting. 
 
Introduction 
 

 Heliconia flowering is seasonal for many species, 
leading to oversupply in some periods and few or no flow-
ers for other times of the year.  Growers would benefit by 
knowing when flowers can be expected and how many 
(Criley 2000, 2005).  Results for some cultivars have been 
previously published (Criley et al., 2001, 2003; Criley and 
Maciel, 2005; Criley and Uchida, 2004, 2005; Maciel and 
Criley, 2000). 

 The specific objectives of this study were to deter-
mine the rate of shoot and flower production, the time 
from shoot emergence to harvest of the inflorescence, and 
the effect of season on growth and development character-
istics.  
 
Materials and Methods 
 

 The site of the research was the Waimanalo Re-
search Farm (Oahu) of the University of Hawai`i located 
25 m above sea level.  The daily photoperiod varies be-
tween 10 hr 30 min and 13 hr 26 min (+ 20 min until twi-
light), the average daily light integral ranges from 22 to 47 

M·m-2·day-1, and the monthly average temperatures 
range between 20 and 26ºC.  Normal yearly rainfall is 
about 80 cm. 

 Five plants of each species and cultivar (Table 1) 
in 7.6 L pots were transplanted into a prepared field on 1 
July 1999.  The between-row spacing was 3 M and the in
-row spacings were 2.5 M.  A drip-emitter irrigation sys-
tem was installed initially that provided 36 L water/hr/
plant, and irrigation was provided twice a week for 3 
hours each time; the system was changed to a spray 
stake (24 L/hr twice a week for 3 hours each time) after 
10 months as the clump diameters had increased beyond 
the range of the drip emitters.  Beginning a month after 
transplanting, shoots that had emerged in the previous 
month were identified with color-coded tags represent-
ing the month of shoot emergence (SE).  While every 
effort was made to tag every shoot, inevitably, some 
were missed; thus the percent of flowering shoots har-
vested exceeded 100 for some months.  At flowering 
(harvest = H) the shoots were cut at ground level and 
leaf counts were made.  Thefts from the field decreased 
the recordable yields. 

 From the data we derived information on the rate 
of flower and shoot production, percentage of shoots 
from each tagging date that flowered and the time from 
shoot emergence to harvest (SE→H).  Data-recording 
operations were performed at 28-30 day intervals in the 
first year and at 2 week intervals in the second; thus days 
to harvest from shoot emergence are not more precise 
than ± 14 days, as well, since the shoot emergence days 
varied over a 30 day period.  
 
Results 
 

 Over 7000 marketable cut flower stems were har-
vested during the 2 years following planting.  Some heli-
conias were extremely productive while others were 
slower-growing and produced fewer stems (Table 1).  Of 
the original 20 varieties, six did not establish well: three 
color forms of H. angusta, H. orthotricha ‘Candy Cane’, 
H. caribaea ‘Purpurea’, and H. chartacea.  Replacement 
plants of H. caribaea ‘Purpurea’  were installed, and 
data were collected from the few plants of H. chartacea 
and H. orthotricha ‘Candy Cane’ that survived. 

 The most productive heliconias, in terms of new 
shoot production and ultimate flower yields were the 
interspecific hybrids (presumed hybrids between H. psit-
tacorum and H. spathocircinata): ‘Keanae,’ ‘Yellow 
Parrot’ (also known as ‘New Yellow Torch’), and 
‘Guadaloupe’ [also known as ‘Guyana’ (Guttman, 
2003)].  Among the large-flowered types, the H. bihai 
selections were vigorous and high-yielding: ‘Peachy Or-
ange,’ ‘Claw #2,’ and ‘Incredible Orange,’ and H. × 
rauliniana. Intermediate in shoot production, but ulti-
mately with good yields were H. bihai × caribaea ‘Hot 
Rio Nights’, H. rostrata  ‘10 Day Rostrata’, and H. 
stricta ‘Red Stricta’.  Of the H. orthotricha selections, 

Heliconia Cut Flower Production—a 2 
year study in Hawai`i 
 
Richard A. Criley, Department of Tropical Plant 
and Soil Sciences, University of Hawai`i, Hono-
lulu, HI 96822  
(Criley@hawaii.edu )  
 
Adapted from Criley, R. A. 2005.  Heliconia productivity 
study 1999-2001. pp 33-35. Proc. 2004 Hawaii Floriculture 
Conference. Leonhardt, K. W. and P. Nakao (Eds.), Coll. 
Trop. Agric. Human Resources, Univ. Hawaii. CTAHR 
Proc. P-04/05.  Most photos by author. 

(continued on page 12) 
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Table 1  Summary of Heliconia shoot and flower production, time to flower from shoot emergence, and seasonal production.   

          Number of TOTAL 
% flower-
ing       

Heliconia Cultivar 
Sea-
sonal Peak Bloom Periods shoots per Yields per of emerged       Range of days SE > H 

  Species 
or hybrids   

(Yes  / 
No)     

plant (1st 
yr) 

5 plants 
two year stems Least 

Peak/
Avg 

Long-
est 

                      

hybrid 
New Yellow Torch 
or Yellow Parrot N Year-round 135.4 705 97.0 101.6   215.0 

      Quickest: July-Oct         119.8   
      Slowest: Dec-Mar         163.8   
hybrid Keanae N Year-round 183.0 785 96.1 110.0 148.7 243.0 

unknown Guadaloupe N Year-round 173.0 755 82.2 194.0 221.8 261.0 

angusta 
Yellow Christ-
mas Y 

November-
December 18.8 6 5.8 231.0 270.5 350.0 

      (2 plt)                   
bihai Claw #2 Y March to May 73.8 213 50.8 206.0 315.2 370.0 

bihai Peachy Orange Y February-June 61.8 326 92.1 166.0   286.8 
      First year           192.7   
      Second year         242.2   

  
Incredible Or-
ange Y June - October 113.4 448 72.8 205.0   411.0 

      First year           225.5   
      Second year         360.4   
caribaea Purpurea N Year-round 19.0 54 43.2 236.0   423.0 
      quickest: April - Oct         260.8   
      slowest: Oct - April         355.0   
chartacea Sexy Pink N Year-round 19.4 61 51.7 182.5 248.5 357.5 

hybrid Temptress (3 plt) N Year-round 20.8 30 50.0 310.0 355.0 391.0 
dmitri 
  Hot Rio Nights Y February - May 51.4 287 95.7 231.0   367.0 
      First year           242.2   
      Second year         298.5   
orthotri-
cha 

Candy Cane     
(3 plt) N Year-round 38.0 290 93.1 131.2 164.1 248.7 

orthotri-
cha Eden Pink N Year-round 59.6 329 85.9 170.0 204.7 301.0 
orthotri-
cha Garden of Eden N Year-round 46.0 383 100.0 125.4 162.5 254.3 
orthotri-
cha Macas Pink N Year-round 88.4 345 46.1 155.9 180.8 322.0 

hybrid X Rauliniana Y April - June 77.4 433 54.0 222.0   382.0 
      First year           244.7   
      Second year         351.3   

rostrata 
Ten Day Ros-
trata Y January - March 49.0 195 66.1 208.0 268.4 362.0 

      Small summer prod.         307.3   
stricta Red Stricta Y October - February 73.8 356 85.6 168.0 218.7 275.0 
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`New Yellow   
Parrot’, 

= `Yellow Parrot’ 
(H. psittacorum x 
spathocircinata) 

`Keanae’,  
= `Red Keanae’ 

(H. psittacorum x 
spathocircinata) 

`Guadeloupe’,  
= `Guyana’ 

(H. psittacorum x 
spathocircinata) 

H. angusta  
`Yellow Christmas’ 

H. bihai `Claw 
#2’,  

= `Lobster Claw 
Two’ 

H. sp.  
`Incredible 

Orange’ 

H. caribaea 
`Purpurea’ 

H. bihai  
`Peachy Orange’ 

(Photo:         
Lisa Vinzsant) 

H. chartacea 
`Sexy Pink’  

(Photo: R. Baker) 

`Temptress’ 
(H. chartacea x 
platystachys) 

H. “Dmitri” in this 
article.  

(`Hot Rio Nites’:  
H. bihai x caribaea) 

H. orthotricha 
`Candy Cane’ 

H. orthotricha 
`Eden Pink’ 

H. orthotricha 
`Garden of 

Eden’ 

H. orthotricha 
`Macas Pink’ 

H. X rauliniana 
(H. bihai X mar-

ginata) 

`Ten Day Rostrata’, 
= H. rostrata  

`Ten Day’ 

`Red Stricta’, 
= H. stricta `Iris’ 
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‘Eden Pink,’ ‘Garden of Eden,’ and ‘Macas Pink’ were 
superior to ‘Candy Cane’. The interspecific hybrid 
‘Temptress’ (thought to be H. platystachys x H. chartacea) 
was not a heavy producer.  H. caribaea ‘Purpurea’ also did 
not produce many inflorescences, but nearly every shoot 
ultimately did flower. 

 Seasonal flowering was observed for H. bihai 
‘Incredible Orange’, ‘Claw #2’, and ‘Peachy Orange’, H. 
stricta ‘Red stricta’,  H. bihai × caribaea ‘Hot Rio Nights’, 
H. × rauliniana, H. angusta ‘Yellow Christmas’, and H. 
rostrata ‘Ten Day Rostrata’. Year around flowering was 
very good for interspecific hybrids ‘New Yellow Parrot’, 
‘Keanae’, and ‘Guadaloupe’.  Intermittent year around 
flowering occurred in the H. orthotricha cultivars, while 
low but continuous production was observed for H. cari-
baea ‘Purpurea’ and the ‘Temptress’ hybrid.  In this study, 
H. chartacea ‘Sexy Pink’ produced a few flowers year- 
round, unlike a previous study (Criley and Lekawatana, 
1995) in which production was low to non-existent in the 
spring months.  H. angusta is known to be seasonal (Sakai 

et al., 1990) with initiation occurring under long days 
and flowering (in Hawai`i) in the short days of winter.  

 The most rapid flowering from shoot emergence 
occurred for the cultivars ‘New Yellow Parrot’ and 
‘Keanae’ (4 to 5 months) while ‘Temptress’ (310 to 391 
days), H. caribaea ‘Purpurea’ (261 to 355 days), and 
‘Incredible Orange’ in its second year (360 days) re-
quired the longest time to develop inflorescences.  Heli-
conias are very light dependent in their flowering, re-
sponding to the daily light integral (Stiles, 1979), and 
some are photoperiod-sensitive as well (Criley et al., 
1999).  The H. angusta materials, however, would 
probably have done better in a partially shaded environ-
ment.  
 
Acknowledgement 
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Since time immemorial, species of the genus Cur-
cuma (Zingiberaceae) have been used in medicine, reli-
gious rituals, food and as a dye.  It is reported that there 
are about 80 to 120 species of Curcuma.  They are native 
to tropical Asia, especially in areas with a monsoonal cli-
mate, with a few species extending to China, Australia and 
the South Pacific.  Many species can also be found culti-
vated for their economic uses or as ornamental plants. 
 
What are Curcumas? 
 

Curcumas are perennial rhizomatous herbs.  Their 
leafy shoots die back during the dry period in monsoonal 
areas.  Most of them are medium sized plants about 0.5–
1.5 m tall.  The smallest species, Curcuma bhatii or C. 

gracillima, are only 
about 10–20 cm, but 
the genus has some 
real giants like C. lati-
folia or C. zanthor-
rhiza, which can eas-
ily reach 2–3.5 m.  
         The genus Cur-
cuma can be easily 
distinguished from 

other ginger genera by their peculiar inflorescences.  The 
inflorescence is formed by bracts fused at their sides to 
the neighbouring bracts, resulting in pouches.  The 
bracts at the basal part of the inflorescence are called 
fertile bracts and each encloses 1–8 (rarely more) flow-
ers, opening one after another.  These bracts are mostly 
green to white or some other less conspicuous colour.  
The upper part of the inflorescence (approximately one 
third) is made up of sterile bracts collectively called 
coma.  These are usually bigger and brightly coloured 
serving to attract pollinators, mostly bees.  A few species 
have no conspicuous coma bracts and all of their bracts 
are of a similar colour.  These, however, have usually 

large showy flowers. 
In most species, the stem is a pseudostem or ‘false 

stem’ formed by closely embracing leaf sheaths.  The 
lamina or leaf blade is usually long and oval-shaped, 
rarely linear, bright to deep green above and usually 
paler green beneath.  Some spe-
cies have a beautiful red patch on 
the upper side of the lamina, 
which in some is also visible be-
neath. 
 
Underground Treasures 
 

All curcumas hide their 
treasures underground.  This re-
fers to their rhizomes, which 
help them to survive dry periods 
as well as to allow the plant to 
reproduce vegetatively.  The rhi-

zomes are 
u s u a l l y 
l i g h t 
brown ex-
t e r n a l l y , 
but inter-
nally, they 

Curcuma—Stunning Beauty, Hidden 
Treasure 
 
Jana Leong-Škorničková, Senior Re-
searcher (Zingiberaceae), Herbarium, 
Singapore Botanic Gardens, 1 Cluny 
R o a d ,  2 5 9 5 6 9  S i n g a p o r e
(jana_skornickova@seznam.cz)  
 
Reprinted with permission from Gardenwise (Singapore 
Botanic Gardens), vol. 27: 2-5 (July 2006). 

The conspicuous coma of C. 
prakasha (left) ; C. mutabilis 
(above right) has no obvious 

coma but mainly flowers. 

C. aeruginosa with 
its red midrib zone 

 

 

Above: C. bhatii, one of the 
smallest Curcumas; below: 
Jana with the large C. zan-

thorrhiza, with closeup of the 
inflorescence. 

 

C. caesia, its inflorescence and the 
stunningly blue rhizome 
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can be surprisingly colourful with different shades of yel-
low, blue to violet, orange, grey, cream or white.  The ends 
of the roots running from the rhizomes often bear ovoid 
tubers.  These are not capable of sprouting, and their func-
tion is exclusively for the purpose of sustaining the plant 
during its dormant period when the leafy shoots dry up. 
 
Taxonomic Puzzles 
 

Sadly, the botanical identity of many Curcuma spe-
cies is still unclear, especially those described in the 18th 
and 19th Century.  Many species look similar and in addi-
tion, they may hybridize naturally.  As it is difficult to 
make good preserved specimens of the very delicate floral 
parts, living flowering plant materials need to be studied.  
Scientific names mentioned in many publications or used 
in the horticultural trade are rarely attached to the correct 
plants.  Even the names of the commonly cultivated Cur-
cuma species like C. longa, C. aromatica or C. zedoaria 
are often misapplied on several similar looking, yet differ-

ent taxa. 

 
Yellow, Yellow, Yellow… 
 

The root of the Latin name Curcuma goes back to 
the Arabic word ‘kurkum’, which originally referred to 
Saffron, but now is used for Turmeric, Curcuma longa, 
only.  There is also connection to Biblical Hebrew word 
‘karkom’ which also means saffron.  The connection be-
tween these two plants is apparent, as Saffron and Tur-
meric were the best-known yellow dye-yielding plants in 
the Ancient World suitable for dying clothes, food and 
various fibers.  No surprise then that Turmeric is often 
called as Indian Saffron in several languages.  It is interest-

ing to note, that the yellow colour has been reflected also 
in most of the common names of Turmeric not only in 
Asia, example Haldi (Hindi), Manjal (Tamil), Kunyit 
(Malay), which all mean literally yellow, but also in 
many European languages; example Žlutý kořen (Czech; 
= yellow root), Gelbwurz (German; = yellow spice) or 
Keltajuuri (Finnish; = yellow root). 
 
Sacred Turmeric 
 

In Indian folk customs, Turmeric plays an impor-
tant role literally from childbirth till death.  Tamil 
women traditionally use it after delivery, in bathing ritu-
als as well as in soups or specially prepared medicines to 
support quick recovery.  Hindus of central India have a 
ritual of burying the umbilical cord of a newborn baby 
together with turmeric.  In some parts of South India, 
when a girl undergoes her first menstruation, she is 
given a massage using Turmeric followed by an elabo-
rate bath.  Marriage invitations in Bengal are often 
stamped with freshly cut turmeric rhizome.  Tribal peo-
ple in central India cut a rhizome when the girl leaves 
her parents’ house after marriage, a ritual meant to repre-
sent cutting roots with her own family.  Another tribe of 
central India, the Mundas, places slices of Turmeric over 
the graves of close relatives. 

Due to the strong antiseptic properties, Turmeric 
is also one of the commonest home remedies for cuts, 
bruises and various skin disorders.  In India, it can be 
found growing in almost every home yard. 
 
Beauty Queens 
 

Several Curcuma species are stunningly beautiful 
in spite of their rather inconspicuous fragile flowers, 
which last no more than several hours.  The brightly-
coloured bracts are longer lasting and thanks to them 
Curcumas have earned their place in the horticultural 
trade as garden and potted plants, or even as cut flowers. 

The Siam Tulip (Curcuma alismatifolia) is one of 
the species that has caused a stir.  Its long inflorescence 
with huge coma bracts reminds us of Tulips and is avail-
able nowadays in various shades and variegations from 

Curcuma longa, Turmeric 

Turmeric, as dried rhizome or powdered form 

 
Of the five col-
ours, the red 
and yellow 

powder used in 
the South In-

dian temple art 
of Kalam are 
derived from 

Turmeric 
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pure white to deepest pink.  Another interesting and widely 
produced species is called the ‘Jewel of Burma’ or ‘Pride 
of Burma’ (C. roscoeana).  The whole inflorescence is 
strikingly red-orange and its bracts are arranged in neat 
rows.  One of the most amazing Curcumas, C. rhabdota, 
has been described as new to science very recently (in the 
year 2000).  Yet, this species was already available in the 
markets of Thailand for its ornamental value and has been 
known among horticulturists under the name ‘Candy 
Cane’.  There are many Curcuma species with great orna-
mental potential that have yet to be selected for the horti-
cultural trade. 
 
Other Economically Important Curcuma Species 
 

Apart from the true Turmeric, there are other com-
monly cultivated Curcuma species that greatly enhance the 
pot of curry or give a relief from various maladies.  Com-
monly cultivated examples due to their aromatic rhizomes 
and medicinal properties include C. zedoaria, C. aro-
matica and C. zanthorrhiza, the latter sometimes being 
used as a substitute for Turmeric.  Two species, the Indian 
C. amada and Indonesian C. mangga, possess the smell 
and aroma of unripe mangoes, and are perfect for vegeta-
ble pickles or curries.  Rhizomes and root tubers of C. an-

gustifolia and C. pseudomon-
tana are boiled by tribal peo-
ple in central India and eaten 
as a staple food during the 
periods when grain is scarce.  
The East Indian Arrowroot – 
easily digestible starch ex-
tracted from the rhizomes of 
several Curcuma species in 
India and Bangladesh – is 
used for preparations of vari-
ous sweet meats, milkshakes, 
for feeding infants and as a 
health drink to support conva-
lescence.  It is also used for curing stomach disorders 
(especially dysentery) and part of common ayurvedic 
rejuvenating tonics.  The young inflorescences of several 
species are boiled and eaten as a vegetable, while some 
Curcuma leaves make perfect wrappers for fresh meat 
and fish in local markets, or for baking fish to add a 
pleasant flavour. 
 
Visit the Ginger Garden in Singapore Botanic Gar-
dens to see many other gingers and related plants. 
 
Photos by Jana Leong-Škorničková; the author also ac-
knowledges RBG Edinburgh, where some of the photos 
were taken. 

 

Clockwise from above: C. 
alismatifolia, C. roscoeana 
and close-up of its flower, 

the colorful C. rhabdota and 
detail of its flower.  

C. pseudomontana 

<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>> 

A massed arrangement 
of Curcuma `Laddawan’ 

at the Singapore      
Botanic Gardens during 

the 4th International 
Symposium on the 

Family Zingiberaceae,  
3-6 July 2006. 

Photos: R. Baker. 
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	third expedition was to conduct additional research on wild bananas, especially in remote areas of the Yunnan province.  We planned beforehand with Dr. Wang Hong, first to study along the Vietnamese border east from Xishuangbanna and then secondly along the Burmese border, heading northwest or vice versa.  I left my home on Friday, October 5th, bound to the Helsinki airport from which I flew directly to Guangzhou, where I arrived the next morning.  Upon arrival, I met Prof. Houbin Chen.  He took me to the South China Agricultural University campus’s hotel, which was familiar to me from my earlier trips, and I stayed there until October 10th.  The next few days I had several meetings with Prof. Chen, Prof. Guibing Hu and Prof. Xue-Jun Ge.  I again studied the South China Botanical Garden herbarium (IBSC) collection in preparation for the coming field expeditions.  
	Yunnan
	coming field missions.  My intention was to study and photograph all of the specimens of Musaceae plants in detail from the specimens collected from China.  I had also done the same thing at the IBSC herbarium in Guangzhou.  This method gave me good leads as to where we should concentrate our field missions in certain areas and what I might expect to find.  As the labels on the specimens were mostly written in Chinese, later on my assistant at XTBG, Ms. He Liqing translated the details to English and incorporated them into our working map.  In the Institute’s library, I met a Chinese Dr. Cheng Luo who is specialist in cell biology.  To my big surprise, he spoke a few words of Finnish as he is married to a Finnish woman and he holds a Finnish passport.  So I had good company for the few days in Kunming.  Some six months later, he along with his wife and their two daughters visited me at my home in Kotka.  On October 13th I flew to Jinghong, Xishuangbanna.  Upon arrival at the Jinghong airport, Wang Hong’s assistant and one of the garden’s drivers picked me up and we headed to the garden, which was a three hour drive.  Compared to the temperature in Kunming, which is located in a subtropical zone with temperatures of some 10 to 15 degrees Celsius in October, in Xishuangbanna it was nice and warm, with temperatures around 28 degrees Celsius.
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