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After the meeting in    

Iquitos, several HSI members 
decided to stay for three days at 
the Heliconia Lodge.   Another 
international delegation of ten 
took the Amazon River tour and 
explored the exotic tropical 
flora and fauna of the region. 

The group boarded a 
small wooden boat, the Tucu-
naré (name of a fish found in the 
Amazon), and navigated for five 
days down the Napo, Zapote 

and Amazon rivers and their 
many tributaries. One night 
we slept in the middle of a 
placid lake and bathed among 
three pink dolphins (and pira-
nhas, as well). The impressive 
cloudless, pristine, night-time 
sky (remember, there are NO 
lights in the jungle, nor elec-
tricity, nor running water) al-
lowed us to see Jupiter and its 
two moons, as well as an infi-
nite array of stars, galaxies 
and the Milky Way. Carla Black and the Tucunaré. 

Amazonia 
 
Héctor Méndez Caratini,  
 
Urb. Atlantic View, 44 Calle Venus, Carolina, 
PR 00979-4806 USA  
(hmendezcaratini@yahoo.com)  

This is an excerpt from “Inkaterra: A suite in three movements”, 
The HSPR Newsletter 13(3), September 2008.  The author is 
current president of the Heliconia Society of Puerto Rico.  (See 
the author’s article on the pre-conference tour to the Andes in the 
last HSI Bulletin (14-4), and Carla Black’s account of the 
meeting in Iquitos in the issue before that (14-3).) 
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 The Purpose of HSI 
The purpose of HSI is to increase the enjoyment and 

understanding of Heliconia (Heliconiaceae) and related plants 
(members of the Cannaceae, Costaceae, Lowiaceae, 
Marantaceae, Musaceae, Strelitziaceae, and Zingiberaceae) of 
the order Zingerberales through education, research and 
communication. Interest in Zingiberales and information on the 
cultivation and botany of these plants is rapidly increasing. HSI 
will centralize this information and distribute it to members. 

The HELICONIA SOCIETY INTERNATIONAL, a 
nonprofit corporation, was formed in 1985 because of rapidly 
developing interest around the world in these exotic plants and 
their close relatives. We are composed of dues-paying 
members. Our officers and all participants are volunteers. 
Everyone is welcome to join and participate. HSI conducts a 
Biennial Meeting and International Conference. 

Membership dues are (in $US): Individual, $35; Family, 
$40; Student, $10; Contributing, $50; Corporate (Company or 
Institution) $100; Sustaining, $500; Libraries, $25. 
Membership fees constitute annual dues from 1 July through 30 
June. All members receive the BULLETIN (usually published 
quarterly), the Membership Directory, and special 

announcements. Please send all inquiries regarding 
membership or Bulletin purchases to: Ray Baker, Lyon Arbore-
tum, 3860 Manoa Road, Honolulu, HI 96822, Phone (808) 988-
0455, Fax (808) 988-0462, raymondb@hawaii.edu.   Back is-
sues of the Bulletin are $5.00 per issue. 
 
HSI Officers for 2008-2009 

President, Anders J. Lindstrom; Vice-presidents for 
Membership, Carla Black and Jan Hintze; Secretary, (not 
filled);  Treasurer, David Lorence; Editors, Ray Baker and 
Victor Lee; Cultivar Registrar, Bryan Brunner; Archivist: San-
dra Barnes.  Board of Directors: Mark Friedrich, Raymond 
Jerome, David Orr, David Skinner, Chelsea Specht. 
                        The HSI BULLETIN is the quarterly publication of the 
HELICONIA SOCIETY INTERNATIONAL. Editors: Ray-
mond F. Baker, c/o Lyon Arboretum, 3860 Manoa Road, 
Honolulu, HI 96822 USA, 808-988-0455, 808-988-0462 
(FAX), raymondb@hawaii.edu and Victor Lee, 55 Jalan Ke-
muning, Singapore 769777, leevic@starhub.net.sg, 65-
67598208, 65-67571231 (FAX). 

 PAGE 2 THE BULLETIN / JANUARY 2009 

We always had two daily field trips to the jungle; 
one in the morning for three hours followed by a two hour 

one in the afternoon. During one of our jungle expedi-
tions, we walked up a trocha (trail) until we were 22 

kilometers from the frontier with Co-
lombia – FARC rebel territory, where 
3,000 hostages are currently being held. 
Ingrid Betancourt (and 14 other hos-
tages) was liberated the day after we 
returned from the jungle. In this particu-
lar trail I encountered an armed native 
with a rifle and machete. 

Top row, left to right: H. orthotricha 
`She’, H. lasiorachis, a beautiful form 
of H. chartacea, H. vellerigera `She 
Kong’.   
Bottom row, left to right:  H. rostrata 
(called “rostrata lanosa” by Margarita 
Rios Chong), H. standleyi, H. tene-
brosa.  
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Among the many heliconia species we saw growing 
at Rio Mazan and Aucopoza region were: H.tenebrosa, 
H.lasiorachis, H.timothei, H.velutina, H.silvestris, 
H.juruana, H.schumanniana, H.hirsuta, H.irrasa, H,stricta 
and H.orthotricha. Along the river banks we spotted end-
less rows of H.rostrata, H.episcopalis, H.stricta, 
H.standleyi and H.marginata; as well as, renealmias, cos-
tus, calatheas, bromeliads, anthuriums, cannas, ferns, 
palms and the unique, extraordinary round leaves of the 
Victoria amazonica ( water lilies). 

Previous to the convention, pioneer Panamanian 
explorers Carla Black & Angel Rodriguez and Australian 
world travelers Jan Hintze & Bruce Dunstan explored 
separately, on their own, the outskirts of Cuzco (Manu and 
Pillcopata region). There they were able to excavate sev-
eral rhizomes from eight different specimens of: 
H.penduloides, H.robusta (a deep yellow and burgundy-
red pendent), H.apparicioi, H.lingulata, H.aemygdiana, 
H.subulata and other beautiful forms of H.stricta. 

During the numerous expeditions to the Peruvian 
forests, a total of twenty-five different heliconia species 
were identified growing in the wild. Some of these were 
exported and are now growing in Panama and in Puerto 
Rico. 

Even though my 
wife Annette and I had 
been to Cuzco and Ma-
chu Picchu before (34 
years ago), the unique 
experience of traveling 
together with so many 
international friends - 
who shared our same 
interests - became a once 
in a lifetime, unforgetta-
ble, adventure-filled  trip. 

Young inflorescence of 
Costus erythrocoryne. 

Costus enthusiast Dave Skinner, 
doing what he loves. 

Indian 
hut. 

 

Author & photographer 
Héctor Méndez Caratini.  
Photo by Annette Lopez 

de Méndez. 

 
 
 
 
 
 

 

Victoria      
amazonica 

 

Clockwise from left: 
Renealmia sp., Heli-
conia velutina, Heli-

conia robusta, Costus 
lasius. 

 

 

 

(H. robusta 
photo by Carla 

Black) 
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INTRODUCTION 
 

 In 2006 Brazilian floriculture was able to regain 
the rhythm of exportations, with the outstanding state 
being Alagoas, exhibiting a growth of 163.38 % in the 
value of products sold on the international market com-
pared with the same period of the previous year.  This 
increase is due in large part to the weekly exportation of 
1,500 bouquets of tropical ornamental plants to the 
French and Swiss markets (Junqueira & Peetz, 2006). 

 Sale by the agriculturist in the form of bouquets 
produces greater income from their products, since the 
floral bouquets have a higher added value.  In the com-
position of the bouquets, in addition to the foliage, alpin-
ias, torch ginger (bastões do imperador, Etlingera ela-
tior), and ornamental pineapples, heliconia is out-
standing with its exotic and innumerable color composi-
tions.  This is possibly why there is great demand for 
heliconias, as it was the most-sold tropical flower in 
2006 (Junqueira & Peetz, 2006). 

 To reach the foreign market, which has high per 
capita income and demands high quality, producers need 
to follow technical norms that begin with the plantation 
and go through to post-harvesting of the floral spikes.  
Authors, such as Lamas (2002) and Antunes (2002), 
contributed to implementing and improving these norms, 
to enable the agriculturist to produce flower spikes of an 
international quality. 

 Even so, many tropical floral spikes, particularly 
the heliconias, are lost due to the lack of adequate man-
agement during cultivation, until the harvesting phase is 
reached. Damage caused to the heliconias due to con-
tinuous contact of the leaf stalk (petiole) with the bracts 
considerably reduces the value of the inflorescence, re-
sulting in it being discarded as unsuitable for the foreign 
market (Loges et al, 2005). 

 In the state of Rio Grande do Norte, the heliconia 
producers identified approximately 65% of floral spikes 
with mechanical injuries on at least one of the faces of 
the bracts in the cultivation of heliconias.  One of the 
factors pointed out was the wind which in many cases, 
even with the use of wind breakers, damaged the inflo-
rescences. 

 In the face of high losses, the aim of the present 
study was to evaluate alternatives to minimize the me-
chanical damage and costs involved in the operation. 
 
 
MATERIAL AND METHODS 
 

 The vegetable matter used in the trial were floral 
spikes of Heliconia bihai ‘Lobster Claw I’ planted in an 
experimental area, located in the municipality of São 
Gonçalo do Amarante – state of Rio Grande do Norte, 
Brazil.  The plantation, obtained by 2000 micropropa-

Control of the occurrence of mechanical damage to 
floral spikes of Heliconia bihai  ‘Lobster Claw 
I’ (HELICONIACEAE) 
 
Paulo Hercílio Viegas Rodrigues1*, Maria de Fátima 
Batista Dutra2, Gláucia Maria Bovi Ambrosano3, Ana 
Maria Liner Pereira Lima4. 
 

1* UFRN/PPGGBM/BioCampo - Alameda das Mansões, 
1178 – Candelária – 59067010 – Natal, RN;  
2 Laboratório de Cultura de Tecidos Vegetais - EMPARN 
– Natal, RN - mfbdutra@hotmail.com;  
3 Departamento de Odontologia Social (Bioestatística) – 
FOP/UNICAMP – 13418900 – Piracicaba – SP - 
glaucia@fop.unicamp.br;  
4 Departamento de Produção Vegetal ESALQ/USP – 
caixa postal 9 – 13418900 – Piracicaba – SP - 
amlplima@esalq.usp.br. 
 
* Corresponding author (phrviegas@hotmail.com)   

 

ABSTRACT 
 
The cultivation of tropical flowers has placed Brazilian 
floriculture in an outstanding position, thanks to the per-
sistence of producers in several states in the Northeast of 
Brazil, such as Ceará, Pernambuco, Alagoas and Rio 
Grande do Norte.  To reach the foreign market, the agri-
culturists of these states need to produce floral spikes of 
high quality, without any type of mechanical damage to 
the bracts.  With the objective of reducing the mechani-
cal damage caused by the wind through contact of the 
leaf blade stalk with the bracts, two types of floral spike 
protection were evaluated.  In the trials conducted in the 
city of São Gonçalo of the Amarante - RN - Brazil, an 
evaluation was made of 450 flower stalks to establish 
the extent of mechanical damage to bracts, alteration in 
color, occurrence of pests, resistance of the material 
used in the treatments, as well as to establish the extent 
to which it was possible to re-use the materials and the 
economic feasibility of the operation.  The results  dem-
onstrated an efficiency of 96.66% when using low den-
sity polyethylene - PEBD, in comparison with 31.33% 
for transparent plastic film FLEXIROLL - FLEX, for 
protecting floral spikes of the exportation type.  It was 
also found possible to reuse 92% of the PEBD, which 
contributed to keeping the cost of implementing protec-
tion of the floral spike to around 4 to 6% of the final 
value of the product.  
Key words: floriculture, harvest, logistics.  

mailto:mfbdutra@hotmail.com�
mailto:glaucia@fop.unicamp.br�
mailto:amlplima@esalq.usp.br�
mailto:phrviegas@hotmail.com�
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gated slips, was laid out in a double row with spacing of 
1.5 m x 1.5 m in the double row and between the plants 
and 2.0 m between the double rows.  The plantation area 
was marked with letters and numbers (example: double 
row composed of lanes A1 and A2) with the intention of 
facilitating the evaluations.  The trial received the normal 
cultivation treatments and irrigation by micro aspersion.  

 The materials used to assess protection against me-
chanical damage caused to the floral spikes were low den-
sity polyethylene sheeting - PEBD (density of 2.0 mm) 
from Cell Aire® and transparent plastic film FLEXIROLL 
– FLEX 

PEBD was in pieces measuring 0.30 m x 0.70 m, 
and enveloped the spike so that the film passed between 
the bracts and the petiole. 

 Similarly, FLEX in pieces measuring 0.40 m x 0.60 
m was used in the trial.  Both the PEBD and FLEX were 
fixed to the stalk with the aid of metal clips.  The flower 
stalks received the treatment at the spike phase and were 
assessed up to the phase of the spike and two open bracts, 
which occurred only two weeks after the placement of 
treatment.  The trial took place from January to February, 
2004. 

Each treatment, including the control treatment, was 
composed of three repetitions and each repetition was 
formed by 50 flower stalks, randomly chosen, totaling 150 
stalks per treatment.  Thus, the experiment consisted of a 
total of 450 stalks.  

The level of mechanical damage caused by the wind 
through contact of the bracts with the petiole, alteration in 
color of the bracts, occurrence of pests, resistance of mate-
rial used in the treatments with regard to the possibility of 
reuse, as well as the economic feasibility was assessed.  
The experimental design was completely random and in 
the statistical analysis the association between the vari-
ables, level of damage and types of protection was per-
formed by the Chi-square test. 

The level of damage in the bracts was classified in 
the following way: 

Type 1 – absence of mechanical injury to the 
bracts. 

Type 2 – mechanical injury on one face of the 
bracts. 

Type 3 – mechanical injury on two faces of the 
bracts. 

The implementation interval between each repeti-
tion, except for control, was  one week, identified by 
marking with a colored tape, where yellow was used for 
the first repetition, red and blue for the subsequent repe-
titions.  This procedure was applied to complement the 
data with reference to harvest management.  

 The alteration in the color of the bracts and the 
occurrence of pests in the inflorescences were described 
and quantified.  To evaluate the resistance of the materi-
als for possible reuse, the films used were collected and 
assessed.  In the economical feasibility assessment, the 
cost of raw material used to protect the stalk (PEBD, 
FLEX and clips) and labor were taken into considera-
tion.  
 

RESULTS AND DISCUSSION 

- Assessment of  types of protection: 

           In the general analysis among the three treat-
ments, there was a difference among the percentage of 
the types of stalks observed (p<0.0001). 
           Control presented 17.33 % of type T1 stalks, be-
ing a reduced number.  This confirms the information 
from the agriculturists in Rio Grande do Norte when 
stating high loss of flower stalks caused by mechanical 
damage due to strong winds in the region.  Types T2 and 
T3, unsuitable for the foreign market, accounted for 48% 
and 34.66 % respectively (Table-1).  
           In the FLEX treatment, there was an increase in 
the quantity of type T1 stalks of 31.33 % which differed 
statistically (P=0.0366) when compared with the control.  
The inconvenience as regards the use of FLEX, such as 

Table -1 – Assessment of the flower stalk protection systems of Heliconia bihai ‘Lobster Claw I’, in the mu-
nicipality of São Gonçalo do Amarante – RN, Brazil - 2004. 

 
P<0,0001 
* Differs from the Control by the Chi-square test. 
PEBD: Low density polyethylene; FLEX: Transparent plastic film FLEXIROLL. 
T1- absence of mechanical injury to the bracts; T2 – mechanical injury on one face of the bracts; T3- me-
chanical injury on two faces of the bracts. 

Treatments Injury Type P (c2) 

  T1 T2 T3   

Control 26 (17.33%) 72 (48%) 52 (34.66%)   

PEBD 145 (96.66%) 4 (2.66%) 1 (0.66%) <0.0001* 

FLEX 47 (31.33%) 61 (40.66%) 42 (28%) 0.0366* 

Treatments Injury Type P (c2) 

  T1 T2 T3   

Control 26 (17.33%) 72 (48%) 52 (34.66%)   

PEBD 145 (96.66%) 4 (2.66%) 1 (0.66%) <0.0001* 

FLEX 47 (31.33%) 61 (40.66%) 42 (28%) 0.0366* 
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deformation after placement due to low rigidity of the ma-
terial, contributed to the low efficiency of this type of pro-
tection system.  Together, Types T2 and T3 represented 
68.66 % of the total number of stalks, a high percentage 
for this type of protection (Table-1).  Of the FLEX packag-
ing, 18% was shown to be reusable after the first use.  As 
regards inconvenience, FLEX resulted in a waste of 82% 
of the packaging applied which was not reusable.  
            PEBD treatment presented a significant difference 
(P<0.0001): 96.66 % of  type T1 stalks, when compared 
with the Control (Table-1).  The superior performance of 
PEBD is attributable to the greater rigidity of material, 
which prevented it from becoming deformed, even under 
the action of rain and constant wind (Figure-1A and 1B).  
PEBD was reusable to the extent of 92%, which resulted in 
8% waste of the  packaging applied. 
            During assessments there was no occurrence of 
pests or diseases.  The same occurred with regard to the 
criterion of bract color alteration,  which indicates that the 
use of both PEBD and FLEX does not cause secondary 
damage to the flower stalks. 
 
- Economic Assessment:  

              Considering the PEBD treatment, which presented 
better efficiency as regards protecting the flower stalks, 
some considerations can be made about its economic feasi-
bility. 
              The average output of an employee working in 
this job is to treat 480 stalks per daily work shift, which 
results in approximately 9,600 stalks per month (source: 
BioCampo Ltda).  Remuneration is equivalent to one and a 
half times minimum wage at the rate in force in May/2007 
(R$ 525.00). In addition to the indicated value, one must 
consider the multiplier 1.55 to include the corresponding 
social levies (Bittencourt et al, 2004), resulting in a total of 
R$ 813.75. The cost of labor for this type of operation is 
approximately R$ 0.08 or US$ 0.047* per stalk protected 
with PEBD. 
             The cost of raw material, including PEBD, colored 
tapes and clips is R$ 0.03 per stalk; if we consider the pos-
sibility of reusing approximately 90% of this material, the 
cost will be R$ 0.01 per stalk.  As a result the final cost of 
the operation is R$ 0.09 or US$ 0.052* per protected stalk.  
The price of one stalk of H. bihai ‘Lobster Claw I’ type T1 
for internal market is R$ 0.80 and for exportation from 
US$ 1.00 to US$ 1.20.  Thus, the cost of implementing 
stalk protection represents from 4 to 6% of the final sale 
price of the product.  
 
______________________________________________ 
* Conversion of the Dollar (US$) to the Real (R$): US$ 1.00 = 
R$ 1.70 (January/2008) 

 
- Harvest Management: 

Although the use of PEBD protects the bracts, 
its milky white color makes it difficult to visualize the 
ideal time to harvest; if the stalk is spiking and two or 
three bracts are open, it is ideal for harvesting, but the 
agriculturist has to get close to the stalk to see the devel-
opment phase and this wastes a considerable amount of 
time.  Under the climatic conditions of the state of Rio 

  

Figure 1 – Assessment of the use of protection on  
Heliconia bihai `Lobster Claw I’ flower stalks, in the mu-
nicipality of São Gonçalo do Amarante – RN, Brazil. A: 
Top view of PEBD; B: Side view of PEBD with colored 
tape for dating; C: General view of the flower stalk pro-
tection trial. 
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Grande do Norte, which can be generalized for the entire 
Northeast region, it was observed that every week one in-
florescence bract is released.  From this data, the time to 
harvest can be monitored and programmed.  

To manage harvesting, the same flower stalks from 
protection trial and different tape colors were used (cost 
included in raw materials for protection) to indicate date 
when protection was implemented.  When the operation 
was performed at the same time as protection was imple-
mented, it represented no additional cost to the process 
(Figure-1C).  

The information obtained was relative to the num-
ber of stalks marked with different colors in the plantation 
lanes.  Since the entire plantation area was divided and 
classified with letters and numbers it was possible to know 
the number of marked stalks in specific areas of the planta-
tion.  With this information a database was created for fu-
ture production in the field. 

Thus, it is possible to know the plantation area that 
is producing more and diagnose areas with low productiv-
ity or areas with incidence of pests that affect production.  
This production follow-up also enabled future sales to be 
scheduled, up to three weeks in advance.  This information 
has shown to be very useful for the producer, providing 
faster sale of a perishable product. 

 
 

CONCLUSIONS 

- PEBD protects the bracts of the flower stalk of heliconias 
against mechanical damage caused by the wind with an 
efficiency of  96.66 %. 
 
- The cost of implementing PEBD represents 4 to 6% of 
the final sale value of the H. bihai ‘Lobster Claw I’ inflo-
rescences. 
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Website News from David Skinner 
 

As noted in the last issue, the Heliconia Society 
website has been updated, problems have been fixed 
and we have now moved to a new server.   We are 
now being hosted at Network Solutions, a major pro-
vider of internet services founded in 1979.  Network 
Solutions is the company that developed the domain 
name system for the internet, and in the early years of 
the internet they were the company that everyone went 
to for domain name registration.  What this means to 
us is that we have a very reliable company to host our 
website and at a very reasonable cost – with more 
server space and bandwidth at a lower price than what 
we were paying before. 
 

This will make it possible for us to expand our 
services to HSI members. 
• A photo gallery where members can upload pho-
tos to share with other members. 
• Y o u r  o w n  e m a i l  a d d r e s s ,  Y o u r -
Name@heliconia.org that you can access several ways 
- on a web page or forwarded to another email address 
or downloaded to your email reader. (We have up to 
1000 email addresses available.) 
• Easier renewal of membership dues and payment 
of conference fees by shared secure server. 
• A discussion forum hosted on our own website. 
• A plant trader exchange program. 
• Something you have thought of that we haven’t 
thought of. 
 

Send your ideas, questions and comments to the 
webmaster (Dave Skinner) at skinnerd@nettally.com 
or simply click on the “Contact Webmaster” link at the 
bottom of any web page at www.heliconia.org  

mailto:YourName@heliconia.org�
mailto:YourName@heliconia.org�
mailto:YourName@heliconia.org�
mailto:YourName@heliconia.org�
mailto:skinnerd@nettally.com�
http://www.heliconia.org/�
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 This is a follow-up to an article  published in the Bulletin 

of the Heliconia Society International 12(1): 15-16, January 
2005.  It concerned seedling variations from a self-pollinated 
clump of H. caribaea x H. bihai `Bubble Gum’, and variations 
from supposedly out-crossing H. caribaea `Prince of Darkness’.  
Since that time the Heliconia Cultivar Registry has been estab-
lished (HSI Bulletin 12(3-4), December 2005) and a number of 
the seedlings produced in Puerto Rico have been named.  Pic-
tured here are a number of those cultivars. 
 

 

More on Seedling Variation of        
Heliconia caribaea 
 
Raymond Jerome, P. O. Box 3925, Carolina, 
Puerto Rico 00984-3295 

 
 
 
 
 
 
 
 
 

`Prince of Dark-
ness’ (Parent) 

 
 
 
 
 
 
 
 
 

“Sergio” 

 
 
 
 
 
 
 
 

“Red Lightning” 

 
 
 
 
 
 
 
 

`Porto Rico’ 

 
 
 
 
 
 
 
 

(un-named) 

 
 
 
 
 
 
 
 

(un-named) 

 
 
 
 
 
 
 
 

(un-named) 

 
 
 
 
 
 
 
 

(un-named) 

 
 
 
 
 
 
 
 

`Bubblegum’ (parent) 

 
 
 
 
 
 
 
 

`Cano’ 

 
 
 
 
 
 
 
 

`Lemon Drop’ 

 
 
 
 
 
 
 
 

`Lemon Drop’ 

 
 
 
 
 
 
 
 

`Nancy’ 

 
 
 
 
 
 
 
 

“Jerome” 

 
 
 
 
 
 
 
 

`Mindy’ (young) 

 
 
 
 
 
 
 
 

`Mindy’ (mature) 

 
 
 
 
 
 
 
 

(un-named #1) 

 
 
 
 
 
 
 
 

(un-named #2)  

 
 
 
 
 
 
 
 

(un-named #3) 

 
 
 
 
 
 
 
 

(un-named #4) 

`Bubblegum’  seedlings 

`Prince of Darkness’ seedlings 
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H. caribaea variations on Dominica 

 
 
 
 
 
 
 
“Dominica Burgundy Light-

ning” 

 
 
 
 
 
 
 
 
“Dominica Red Lightning” 

 
 
 
 
 
 
 
 
“Dominica Pink Lightning” 

 
 
 
 
 
 
 

“Dominica Deep-forest 
Lightning” 

 
 
 
 
 
 
 

“Dominica Midnight Pa-
goda” 

 
 
 
 
 
 
 

“Dominica Midnight        
Pagoda” 

 
 
 
 
 
 
 
 

“Dominica Red Pagoda” 

 

 
 
 
 
 
 
 
 

“Dominica Green Glory” 

 
 
 
 
 
 
 

“Dominica Green-tipped 
White” 

 
 
 
 
 
 
 
“Dominica Chartreuse Pa-

goda” 

 
 
 
 
 
 
 
 

“Dominica Lime” 

 
 
 
 
 
 
 

 
“Dominica Golden Crown” 

 
 
 
 
 
 
 

 
“Dominica Golden Crown” 

 
 
 
 
 
 
 

 
“Dominica Golden Crab” 

 
 
 
 
 
 
 

 
“Dominica Peach” 

 
 
 
 
 
 
 

 
“Dominica Orange” 

 
 
 
 
 
 
 

 
“Dominica Orange” 

 
 
 
 
 
 

 
“Dominica Pink-tipped 

Gold” 

 
 
 
 
 
 

 
“Dominica Pink-tipped 

Gold” 

 
 
 
 
 
 
 

 
“Dominica Red-tipped 

Gold” 

 
 
 
 
 
 
 
 

 
“Dominica Yellow” 

“Dominica Red Rose” 

Editor’s note:  The names `Cano’, `Lemon Drop’, `Mindy’, 
`Nancy’, and `Porto Rico’ are in the process of being reg-
istered.  The others, especially those from Dominica, are 
“working” names (and are placed in double quotes) given 
by Ray Jerome to keep them straight.  Seedling varia-
tions in nature cannot become valid cultivars until they 
are brought into cultivation, vegetatively propagated, and 
registered. 
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Abstract 
 
Hummingbird flower mites feed and reproduce in flowers of 
host plants pollinated by hummingbirds, and use the nostrils and 
bill of the hummingbird to move from plant to plant.  We inves-
tigated the relationship between the pattern of nectar production 
and the effects of hummingbird flower mites in the flowers of 
two sympatric species of Heliconia (Heliconiaceae) in the Atlan-
tic rainforest of Brazil.  We sampled nectar production every 
hour and for the whole day in two experimental treatments: 
flowers with mites and flowers without mites.  Exclusion of 
mites increased nectar production, especially in accumulated 
daily production (a maximum of 49% more nectar).  Both Heli-
conia species had the same pattern of nectar production: a high 
concentration in the morning, which was progressively reduced 
as the day passed.  This pattern of nectar production coincides 
with the pollinator behavior, which is more frequent in the morn-
ing, as observed in a previous study.  We also observed a high 
variation among individuals in nectar produced in the popula-
tions.  Hummingbird flower mites strongly affect availability of 
nectar for hummingbirds. 
 

1. Introduction 
 

 Nectar is an important reward product by angio-
sperms to attract pollinators and guarantee their  pollina-
tion (Pacini et al. 2003).  However, many animals can act 
as nectar robbers, such as bees (Irwin & Brody 1999), ants 
(McDade & Kinsman 1980), and birds (Navarro 2001), 
that can affect the frequency of visits by pollinators, thus 
reducing pollen flow and consequently seed production 
(Irwin & Brody 1998).  

Flower mites are also considered to be nectar rob-
bers (Colwell 1973), because they live, reproduce, and 
feed on nectar (Colwell 1973) and pollen (Colwell 1985; 
Paciorek et al. 1995) in flowers of the host species.  The 
only way for these mites to reach the host plant is by trav-

elling on flower visitors.  Flower mites are found in 
many plant families, including Heliconiaceae (Colwell 
1995; Naskrecki & Colwell 1998) and hummingbirds are 
important pollinators of these families (Colwell 1995).  
So, mites use the hummingbird’s bill and nostrils 
(Phoresy; Proctor & Owens 2000) to reach new plants, 
but they can move on their own among flowers of the 
same inflorescence (Colwell 1973).  

 In the Atlantic Forest of Reserva Biológica União 
(Rio de Janeiro, Brazil) there are two sympatric species 
of Heliconia (Heliconiaceae): H. laneana Barr. var. flava 
(Barr.) and H. spathocircinata Aristig.  These species 
have a sequential flowering model, where both species 
have well-defined and asynchronous reproductive sea-
sons (H. spathocircinata flowered from November to 
February and H. laneana var. flava flowered from May 
to August) (Cruz et al. 2006).  The main pollinator of 
both Heliconia species is the hummingbird Phaethornis 
idaliae (Cruz et al. 2006) (Fig.1) and hummingbird 
flower mites can be found in flowers of both species 
(pers. obs.).  

 
 In this context, we hypothesize that nectar produc-

tion by both species of Heliconia is strongly affected by 
flower mites consumption.  Our objectives were two-
fold.  First, we described nectar production by both Heli-
conia species to determine whether flowers produce nec-
tar only just after anthesis or throughout the day.  Sec-
ond, we evaluated the effect of mites on the production 
of nectar by carrying out field experiments.  

 

The Effect of Hummingbird Flower 
Mites on Nectar Availability of Two 
Sympatric Heliconia Species in a Bra-
zilian Atlantic Forest 

 
Cruz, D. D. and Van Sluys, M., Universidade do 
Estado do Rio de Janeiro, IBRAG, Departamento de 
Ecologia, Rua São Francisco Xavier 524, 20550-013, 
Rio de Janeiro, RJ, Brazil  
 
(denidcruz@hotmail.com) 
 
This article is a shortened version of  one of the same title by 
Denise Dias da Cruz, Vanessa  Holanda Righetti de Abreu and 
Monique van Sluys, published in Annals of Botany 1-8, 2007.  
The research was supported in part by a student research grant 
from HSI.  

 

Figure 1: Phaethornis idaliae, the main pollinator of a) 
Heliconia spathocircinata and b) H. laneana var. flava  
in Atlantic Forest of Reserva Biológica (Rio de Janeiro, 
Brazil). 

a 

b 
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2. Materials and Methods 
 
 Field work was carried out in the Reserva Biológica 

União (Rebio União), Rio de Janeiro state, southeastern 
Brazil (42o02’116”W - 22o25’035”S).  Rebio União is cov-
ered by 3.126 ha of continuous Atlantic forest.  There are 
two well defined seasons: one hot and rainy, from October 
to March, and a cooler and drier one, from April to Sep-
tember.  For a detailed description of the study area see 
Cruz et al. (2006).  

 To study the effect of mites on nectar production, 
experiments were carried out during the flowering seasons 
of 2004 and 2005 for H. laneana and 2005 and 2006 for H. 
spathocircinata.  We tested the effect of mites on nectar 
secretion by performing two treatments: 

1) Exclusion of mites and hummingbirds – new in-
florescences without open flowers or floral buds were pro-
tected with tulle bags, as suggest by Colwell (1995)  as the 
way to guarantee that hummingbird visits were not al-
lowed and, consequently, mites could not reach the inflo-
rescence.  This care was taken because, once in the flower, 
hummingbird flower mites can move within the inflores-
cence and reach new flowers.  Before each measurement 
we checked to assure that mites were not present.  Inflores-
cences stayed bagged until the end of the experiment.  
Nectar volume and concentration were sampled at 2-hour 
intervals, from 0630 to 1430 h (total = 5 sampled/ day/ 
flower).  Because flowers open around 0600 h, the first 
sample represents the initial nectar production.  Sampling 
at 2-hour intervals throughout the day is called 'hourly" in 
the text.  We sampled the hourly nectar production in 13 
flowers of H. laneana and 12 flowers of H. spathocirci-
nata.  Other samples were also taken in the afternoon, at 
around 1500 h, in order to estimate the volume and con-
centration of the accumulated nectar.  This time of day was 
chosen because it is when pollinators cease to visit to the 
flowers (Cruz et al. 2006).  This kind of sample is referred 
to as "accumulated" along the text.  The accumulated nec-
tar was sampled in eight flowers of H. laneana and 21 
flowers of H. spathocircinata. 

2) Exclusion of hummingbirds – nectar was sampled 
in flowers from inflorescences with already opened flow-
ers, which stayed bagged from the day before sample 
started until the end of the experiment.  In this treatment, 
hummingbirds could not visit the flowers, but mites were 
already present and could move freely within the inflores-
cence.  Before each measurement we checked to assure 
that mites were present.  In this treatment we used 25 flow-
ers of H. laneana and 28 flowers of H. spathocircinata to 
sample the hourly nectar production and 18 flowers of H. 
laneana and 27 flowers of H. spathocircinata to sample 
the accumulated nectar. 

Nectar volume and concentration were sampled us-

ing 25 µL Hamilton microsyringes and a portable refrac-
tometer 0 – 50% brix, WYT-4 and Fujian Quanzhou Op-
tical Instrument Factory, respectively.  Nectar concentra-
tion is expressed as sucrose-equivalents. 

 In the hourly experiment we tested for differences 
between flowers with and without mites in all five sam-
ples, using a repeated-measures ANOVA.  We used a t-
test or Mann-Whitney (according to the normality test) 
to compare hourly volume production (sum of volume in 
all samples) with the accumulated nectar volume and to 
compare the accumulated nectar production (volume and 
concentration) between flowers with or without mites 
(Zar, 1999).  Statistical analyses were made using the 
software applications STATISTICA 6.0 and SYSTAT 
10.0. 
  

3. Results 
 

Mites  
 
We collected 1,896 mites (105.3 + 106.1, mean + 

SD; Min = 9; Max = 330) in 18 flowers of H. laneana 
(Fig. 2).  Two mite species were observed: a new species 

Figure 2: a) Flower of Heliconia laneana var. flava with 
a large population of mites. b) Details of the mite 
population  

ab

aa
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of the genus Proctolaelaps, which occurred in all flowers 
(N = 18), and Tropicoiseius heliconiae, which was ob-
served in 11 flowers. 

 In H. spathocircinata we found 96 mites in 13 flow-
ers.  The average number of mites per flower was 7.4 (+ 
4.65; Min = 1; Max = 20).  In the flowers of H. spathocir-
cinata, we found three species of mites: the same new spe-
cies of Proctolaelaps found in H. laneana occurred in 12 
flowers; Tyrophagus sp. occurred in nine flowers; and one 
individual of Asca sp. occurred in one flower (the flower 
where Proctolaelaps was not found).  

 
Mites and nectar production  
 

Flowers of Heliconia laneana always opened pro-
ducing a high volume of nectar: 36 + 14 mL (mean + SD) 
in flowers with mites and 27 + 21 in flowers without 
mites.  Production decreased as the day passed (Fig. 3a and 
3c) and this trend was observed in flowers with and with-
out mites (Fig. 3). There was no significant difference (F = 
0.045; P = 0.8) among sampling times in hourly treat-

ments. In both experiments we observed a great individual 
variability in the production of nectar (Fig. 3).  

Variation in nectar concentration during the day in 
H. laneana flowers was similar to variation in nectar vol-
ume, with the highest concentration occurred at the begin-
ning of the day, decreasing afterwards (Fig. 3b and 3d). 
There was no statistical difference among hourly treat-
ments (F = 3.249; P = 0.08).  

In Heliconia laneana, flowers with mites accu-
mulated significantly less nectar (43 + 17 µl) than those 
without mites (61 + 22 µl; t = - 2.16; d.f = 24; P = 0.04) 
(Fig. 4a). However, accumulated nectar concentration 
did not differ (P > 0.05) between flowers with (24 + 2%) 
and without mites (23 + 2%) (Fig. 4b). Variation among 
individuals in nectar volume was greater than in nectar 
concentration (Fig. 4). 

 In flowers of H. laneana with mites, total nectar 
volume observed was higher in the hourly sample (72 + 
25 ml) than in the accumulated sample (43 + 17 ml; t = 
4.18; d.f = 41; P < 0.001).  

 Individuals of H. spathocircinata also showed 
high variation in the volume of nectar produced hourly 
and accumulated in flowers with and without mites 
(Figs. 5 and 6).  There was a significant difference in 
volume of nectar production hourly between flowers 
with and without mites (F = 14.190; P =0.001), but no 
difference was observed in nectar concentration (F = 
0.868; P = 0.362).  However, the sum of the volumes of 
nectar produced hourly was significantly different be-
tween flowers with (41 +  27µl) and without mites (62 + 
33 µl; t = - 2.08; d.f = 38; P = 0.04).  All comparisons 
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Figure 3: Nectar volume (µL) and concentration (% 
sugar) through the day (five samples) in flowers with (A, 
B, N = 25) and without (C, D, N = 13) mites in Heliconia 
laneana var. flava in the Atlantic Forest of Reserva 
Biológica (Rio de Janeiro, Brazil). 
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Figure 4: (A) Nectar volume (µL) and (B) concentration 
(% sugar) of accumulated nectar in flowers of Heliconia 
laneana var. flava with (N = 18) and without (N = 8) 
mites in the Atlantic Forest of Reserva Biológica União 
(Rio de Janeiro, Brazil). Arrows indicate means. 
Volume: with mites = 43 + 17 µL, without mites = 61 + 
23 µL; concentration: with mites = 24 + 2%, without 
mites = 23 + 2%. 
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made between hourly and accumulated nectar volume 
were significant: between hourly volume with mites (41 + 
27 µl) and accumulated volume with mites (18 + 22 µl; U 
= 183; Z = 3.28; P = 0.001); between hourly volume with-
out mites (62 + 33 µl) and accumulated volume without 
mites (34 + 20 µl; t = 2.91; d.f = 31; P = 0.006), and be-
tween accumulated volume of flowers with (18 + 22 µl) 
and without mites (34 + 20 µl ; U = 139; Z = -3.0; P = 
0.002).  

 Heliconia spathocircinata presented the same pat-
tern observed in H. laneana: a high concentration of sugar 
in nectar, which decreased before the second sample (Fig. 
5b and d). There was also a high individual variation in 
nectar concentration in all experiments (Fig. 5), but this 
variation was lower in the accumulated nectar in flowers 
without mites (Fig. 6b). Significant differences were ob-
served in the accumulated concentration between flowers 
with (14 + 12%) and without mites (28 + 3%; U = 84.5; Z 
= -4.13; P < 0.001).  

 
 
 

4. Discussion 
 

At Rebio União mites affected the availability of 
nectar in Heliconia flowers.  In H. spathocircinata mites 
greatly reduced the amount of nectar produced, not only 
for the accumulated nectar (flowers with mites presented 
49% less accumulated nectar), but also hourly produc-
tion (flowers with mites presented 33% less nectar than 
flowers without mites).  For H. laneana flowers there 
was a great impact in nectar availability, but it was more 
significant in the accumulated nectar (flowers with mites 
had 30% less accumulated nectar than flowers without 
mites) than the hourly nectar production (flowers with-
out mites had 13% higher nectar than flowers with 
mites), despite the high number of mites found per 
flower. 

Flower longevity may play an important role in 
the plant reproductive system, as influence hummingbird 

attraction, inbreeding level (Stratton 1989) and also in 
the hummingbird flower mites – host plant interaction 
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Figure 6: (A) Nectar volume (µL) and (B) concentration 
(%sugar) of accumulated nectar in flowers of Heliconia 
spathocircinata with (N = 27) and without (N = 21) 
mites in the Atlantic Forest of Reserva Biológica União 
(Rio de Janeiro, Brazil). Arrows indicate means. Vol-
ume: with mites = 18 + 22 µL, without mites = 34 + 20 
µL; concentration: with mites = 14 + 12%, without mites 
= 28 + 3%. 

 

Figure 5: Nectar volume (µL) and concentration (%sugar) 
through the day (five samples) in flowers with (A, B, N = 
25) and without (C, D, N = 13) mites in Heliconia spatho-
circinata in the Atlantic Forest of Reserva Biológica União 
(Rio de Janeiro, Brazil). 
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(Lara & Ornelas 2002).  Although both Heliconia species 
studied had one-day flowers, they produce a high amount 
of nectar (> 20µL per flowers), especially in the floral an-
thesis.  It seems that the effects of mites are more impor-
tant when related to the volume of nectar produced  despite 
flower longevities.  Nectar production by Heliconia flow-
ers should stay in accord to the hypothesis proposed by 
Lara & Ornelas (2002) that high volume is important not 
only to guarantee the pollinator visitation, but also to com-
pensate the reduction caused by the flower mites or other 
nectar robbers.    

The main pollinator of both Heliconia species is the 
hummingbird Phaethornis idalie, which visits their flow-
ers more frequently during the morning (Cruz et al. 2006), 
when nectar production is also higher as observed in the 
present study.  Thus, it is probable that a higher visit rate 
in the morning may increase the hummingbird’s chance to 
meet its nutritional requirements.  Lepidoptera species also 
made legitimate visits to H. laneana in the morning, but 
they changed their behavior to illegitimate visits by the 
end of the morning and in the afternoon (Cruz at al. 2006), 
also probably due to reduction in nectar supply.  Consider-
ing that mites may cause an even higher reduction in nec-
tar supply through the day, they could be responsible for a 
fitness decrease due to a reduction in pollination and thus 
in the number of viable seeds.  

 The high individual variation in nectar volume and 
concentration production found in this study is common 
for many plant populations (Real & Rathcke 1988; Real & 
Rathcke 1991; Pedersen & Kress 1999; Leiss & Klink-
hamer 2005) and also in other Heliconia species 
(Feinsinger 1983; McDade & Weeks 2004).  Variation 
among individuals in nectar production is energetically 
important for the plant because it is difficult for the polli-
nator to recognize which individual has the best reward 
(Leiss & Klinkhamer 2005).  This variation has been ob-
served among individuals and also among different flow-
ers of the same plant (Feinsinger 1983).  In this way, the 
plant invests differently in each of its flowers.  Conse-
quently, the hummingbird can not know which flower has 
a high or low nectar supply, and visits a great number of 
flowers, potentially increasing pollen flow and seed pro-
duction.   

 The pattern of nectar production by H. spathocirci-
nata and H. laneana was similar to other Heliconia species 
(e.g. two Polynesian Heliconia - Pedersen & Kress 1999; 
nine Costa Rican Heliconia - Stiles 1975; and three Heli-
conia morphs in West Indies - Temeles, et al. 2005): a 
high volume of nectar when the flower opens and a subse-
quent decrease hour by hour.  An exception is H. irrasa in 
Central Panama, in which production of nectar reportedly 
occurs constantly until the afternoon (McDade & Weeks 
2004).  

 The sum of the hourly nectar production was higher 
than the accumulated nectar volume for both Heliconia 

species (H. laneana produced 28% more nectar and 
H.spathocircinata produced 43%).  Nectar consumption 
increases nectar volume production (Lara & Ornelas 
2002; Ordano & Ornelas 2004) but reduces nectar con-
centration.  Difference in nectar production may be 
caused by consumption by hummingbirds or mites.  
Continuos nectar production is important to compensate 
the loss of nectar consumption by the flower mites (Lara 
& Ornelas 2002).  It may also result from reabsorption 
by the flower (Búrquez & Corbet 1991) or from evapo-
ration (Galetto & Bernadello 1992; Búrquez & Corbet 
1991).  However, evaporation does not seem to be the 
case here, because nectar concentration was similar in 
both experiments, hourly (first sample) and accumulated 
nectar.  Had evaporation acted in those flowers, nectar 
would probably have become more concentrated as time 
passed.   

Heliconia laneana and H. spathocircinata have a 
sequential flowering pattern in Rebio União with only a 
short overlap (Cruz et al. 2006).  Such a flowering sys-
tem permits a polyphagous system as suggested for 
Proctolaelaps ssp., which was the only mite species 
found in both Heliconia species.  García-Franco et al. 
(2001) found a polyphagous system in six Tillandsia 
(Bromeliaceae) species in Mexico that have sequential 
flowering.  Nectar characteristics, such as taste and odor, 
are similar among plants of the same genus, facilitating 
this pattern.  The Heliconia species studied have similar 
nectar production, with high volume and concentration, 
especially in the morning, and share the same main polli-
nator, allowing resources to be continuously available 
throughout the year for polyphagous mites.  Colwell & 
Naeem (1994) discuss other examples of sequential host 
specialists among hummingbird flower mites. 

Heliconia laneana had more mites per flower than 
H. spathocircinata, probably because the latter species 
produces more open flowers per day (maximum of eight, 
Cruz et al. 2006), and therefore a lower number of mites 
per flower.  This lower number of mites per flower could 
reduce competition among them, and this could be bene-
ficial, because male encounters of different species are 
very 'aggressive' (Colwell 1973).  However we cannot 
test this hypothesis, because we collected only one 
flower per plant, chosen at random, so we did not count 
the number of open flowers.  The high variation ob-
served in number of mites in H. laneana could be associ-
ated to the low number of open flowers per day 
(maximum of 2; Cruz et al. 2006).  The number of mites 
per flower found in H. spathocircinata was similar to the 
number found in Hamelia patens (Colwell 1995), Mous-
sonia deppeana (Lara & Ornelas 2001) and in some spe-
cies of Tillandsia spp. (García-Franco et al. 2001).  All 
of these species have a high range of open flowers per 
day.  Although it is not uncommon to find flowers with 
hundreds of mites, especially when the inflorescence is 
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nearing the end of its flowering (pers. obs.), in this case, it 
seems that the mites are ‘waiting’ for the hummingbird to 
travel to a new inflorescence and start a new colony. 

 Our study indicates that hummingbird flower mites 
strongly affect nectar production in two sympatric Helico-
nia species.  The effect of hummingbird flower mites on 
nectar availability seems to be more related to the total 
nectar production than flower longevity, because these 
plants produce a high amount of nectar per day.  The pat-
tern of higher nectar production occurring in the morning 
is consistent with the higher frequency of visits by the pol-
linator.  However, our study shows that pollinator behavior 
serves to increase nectar production, because production 
was higher in flowers sampled hourly than in the accumu-
lated nectar. 
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Above: Various forms of the Brazilian Heliconia angusta.  
That in this study is the top one in this photo, referred to as H. 
laneana var. flava.  All varieties of H. laneana are now syno-
nyms of H. angusta, and are often referred to as the 
“Christmas” heliconias. 
Below: The form previously referred to as “March Christ-
mas” (because it blooms later).  Notice it has yellow ovaries, 
whereas the red-bracted one above has red ovaries. 

Heliconia spathocircinata.  Photos by R. Baker. 


