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ABSRACT 

Variation among species of plants in the same genus is common even among island habitats where 

limitation variation of pollinators occur. This study quantitatively examined the variation in flower 

phenotype and nectar concentrations between  Heliconia bihai and H. caribaea, which grow at 

different altitudes on the island of Dominica. The analysis shows that while nectar concentration does 

not vary among the two species, flower phenotype does vary and is distinctly shown in the length of the 

perianth and its sections, the corolla tube and nectar chambers. H. bihai had flowers with the longer 

perianth with short nectar chambers and long corolla tubes, while the H. caribaea had flowers with 

longer corolla tubes and short nectar chambers. This study highlights the differences between two 

native species, which may correlate to the availability of nectar reached by specific species of 

pollinators on the island. 
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INTRODUCTION 

The island of Dominica is home to two native species of Heliconia plants. The plants  

are known for their brightly colored erect inflorescence (bracts), and their ability to attract 

hummingbirds as pollinators (Berry and Kress, 1991). Two different bract colorations of H. caribaea 

are found throughout Dominica, pure red or brilliant yellow-green, and they can be identified by their 

overlapping thick bracts. The H. bihai is identified by the bracts being more separate from one another 

and the coloration being red over most of bract, with narrow area of yellow or pale orange on the upper 

cheek with green on distal tip and lip (Berry and Kress 1991). 

Within each bract of a Heliconia, there is a varying number of flowers at different stages, but only one 

is found actively flowering and will quickly decompose after the flower closes, continuing its cycle 



(Berry and Kress 1991). The flower is divided into two basic parts: the ovary and the perianth. The 

perianth, the section that this study focuses on, is then made up of sepals with two parts: the corolla and 

the nectar chamber (Fig. 1.1 and 1.2). Earlier studies on the island of Dominica showed a strong 

correlation between the phenotype of the flower in relation to its sexually dimorphic hummingbird 

pollinator, the purple-throated carib, Eulampis jugularis (Temeles and Kress 2003). H. bihai has long 

curved flowers that are pollinated by female purple-throats, while H. caribaea is pollinated by the 

shorter straighter billed males (Temeles and Kress 2003). The purpose of this study is to further 

understand the difference between the two species and to verify the previous studies. 

 

  

   

 

 

 

 

 

 

 

Fig 1.1              Fig. 1.2 



MATERIALS AND METHODS 

The H. caribaea were found all throughout the Archbold Tropical Research and Education Center. 

While the H. bihai were found only at high elevations on the island such as Middleham Falls (N15° 

20'48.9” W61° 20'50.3”; Alt: 2,218ft) and Boeri Lake (N15.344625° W61.31376°; Alt: 2,664 ft) in the 

Morne Trois Pitons National Park. 

The Heliconia were selected by making sure each had at least more than one flower in bloom by 

observing if the single sepal was free from other perianth parts and the stamens were on display. Once 

this was confirmed, a total of 20 flowers was collected from each H. bihai and H. caribaea. Collecting 

the samples consist of cutting the plant with a serrated knife at the pendicule (the base of the 

inflorescence), labeling a number to the flower, and then bagging for later processing. The location of 

collection site, altitude, date, and flower number were recorded on site. 

At the Archbold Research Station, each inflorescent bract was then cut open and the flower separated 

carefully, as to not damage the ovary from the perianth. Using a 10µL micropipet with plunger, the 

nectar was collected by inserting the micropipet through the corolla of the flower to the base in the 

nectar chamber. After the nectar was extracted, measurements were taken using a refractometer to 

obtain a Brix % on the nectar. The following calculations were used for the nectar concentration: (10µL 

X 1mL/1000µL X Brix %/1mL = Amount of Sugar) 

Afterwards, using a digital caliper, the length from the tip of the flower to the ovary was measured (the 

perianth), as well as the length of the corolla to the nectar tube (Fig 1.1 and 1.2). The measurement for 

the nectar tube is taken by subtracting the perianth length to the corolla length. All data were recorded 

into both a notebook and digital file.     

RESULTS  

As seen by Fig. 2.1 the nectar concentration varies greatly amongst the flowers themselves and not 

whether its H. bihai or H. caribaea. The flower does vary when it comes to length of the corolla and 

nectar chamber as shown by Fig 2.2 and Fig 2.3. The data collected for the H. bihai is shown on Table 



1 and clearly shows that it has flowers with long corolla tubes and short nectar chambers while the data 

from H. caribaea shown on Table 2 describe the flowers with short corolla tubes and long nectar 

chambers.  

Fig 2.1 

 
Fig 2.2 
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Fig 2.3 
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Table 1. Amount of sugar and length of perianth, corolla and nectar chamber, visual color of flower and 

location of the species H. bihai. 

Flower 
# 

Brix 
% 

Amount of 
Sugar 
(mg/mL) 

Length of 
Perianth 
(mm) 

Length of 
Corolla 
(mm) 

Length of 
Nectar Chamber 
(mm) 

Grey/White 
Sepals Location 

1 1 0.01 50.55 40.73 9.82 G 
Middleham 
Falls 

2 28 0.28 47.64 32.89 14.75 G 
Middleham 
Falls 

3 27.5 0.275 42.1 37.08 5.02 G 
Middleham 
Falls 

4 15.5 0.155 46.82 39.94 6.88 W;ovary cut 
Middleham 
Falls 

5 9.5 0.095 53.75 37.79 15.96 W 
Middleham 
Falls 

6 19.5 0.195 47.74 37.78 9.96 W;ovary cut Boeri Lake 
7 28.5 0.285 49.99 35.94 14.05 W Boeri Lake 
8 25.5 0.255 43.43 33.6 9.83 W Boeri Lake 
9 30 0.3 43.27 33.18 10.09 W Boeri Lake 

10 25.5 0.255 46.05 36.63 9.42 W Boeri Lake 
11 11 0.11 49.57 36.13 13.44 W Boeri Lake 
12 11 0.11 51.91 38.82 13.09 W Boeri Lake 
13 27.5 0.275 47.36 35.85 11.51 W Boeri Lake 
14 26.5 0.265 46.65 33.54 13.11 W Boeri Lake 
15 25.5 0.255 49.1 37.26 11.84 W Boeri Lake 
16 26 0.26 46.86 34.4 12.46 W Boeri Lake 
17 1.5 0.015 53.58 38.15 15.43 G Boeri Lake 
18 3 0.03 54.09 41.44 12.65 G Boeri Lake 
19 25 0.25 51.38 41.18 10.2 W Boeri Lake 

20 28 0.28 50.54 39.21 11.33 W Boeri Lake 



 

Table 2. Amount of sugar and length of perianth, corolla and nectar chamber, visual color of flower of 

the species H. caribaea found at Archbold Research Center. 

Flower # 
Brix 
% 

Amount 
of Sugar 
(mg/mL) 

Length of Perianth ( 
mm) 

Length of Corolla 
(mm) 

Length of 
Nectar 
Chamber (mm) 

Grey/White 
Sepals 

1 1 0.01 43.76 29.25 14.25 G 

2 26.5 0.265 47.13 29.68 17.45 W 

3 24.5 0.245 41.2 24.05 17.15 W 

4 12 0.12 44.44 23.53 20.91 W;ovary cut 

5 26.5 0.265 45.44 27.4 18.04 W 

6 27.5 0.275 42.23 24.85 17.38 W 

7 26 0.26 40.64 20.86 19.78 W 

8 23 0.23 44.45 30.1 14.35 W;ovary cut 

9 26.5 0.265 43.73 23.62 20.11 W 

10 1 0.01 43.76 29.25 14.51 G 

11 26.5 0.265 46.15 28.33 17.33 W 

12 26 0.26 41.2 24.05 17.15 W 

13 23 0.23 44.44 23.53 20.91 W 

14 26.5 0.265 45.44 27.4 18.04 W 

15 26 0.26 42.23 24.85 17.38 W 

16 27.5 0.275 40.64 20.86 19.78 W 

17 23 0.23 43.13 28.67 14.46 W 

18 26.5 0.265 44.87 25.62 19.25 W 

19 27.5 0.275 47.18 30.2 16.98 W 
20 1 0.01 47.13 29.68 17.45 G 

 

DISCUSSION 

The purpose of this study was to further understand and develop the information involving the two 

native Heliconias of Dominica (Hoffmann 2005). The data collected on nectar concentration between 

H. bihai and H. caribaea shows no difference, but a difference between the stage of the flower is in 

greatly affected the concentration. Seeing as the flowers could have been at different stages of 

pollination, the older grey ones which already in the process of decomposing had lower nectar 

concentrations while the white younger ones had higher concentrations. Another variable that could 

have affected the nectar concentration results could have occurred while extracting the nectar—it could 

have diluted with decomposing matter, pollen, and excess water while observing it with the 

refractometer.  

As for the length of the flowers, the curvature and width of the corolla was not taken into account and 



future data can be continued for greater understanding of the flowers’ correlation to the pollinators that 

feed off the nectar.  
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