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Chapter 3 

Hypotheses Revisited 

The following formal hypotheses were proposed at the beginning of this research based 

on the former and current distribution and ranges of each species and the estimated 

numbers of individuals in each of the respective populations. Conclusions regarding 

acceptance or rejection of hypotheses of this study follow. 

 

I. Each species of Hesperomannia is distinguishable at the genetic level; unique 

genetic markers distinguish each species. 

This hypothesis was supported. Additionally, a fourth species, Hesperomannia 

arborescens, occurring on West Maui and Moloka`i, was distinguished based on the 

degree of genetic differentiation from the other species and the high genetic similarities 

among those populations. Each species, including H. arborescens, contained unique loci 

not found in the other species. 

 

II. Each species of Hesperomannia possesses low overall genetic variation. 

When compared to other molecular studies of Hawaiian plant taxa, this hypothesis was 

not necessarily upheld for the genus Hesperomannia. The frequency of polymorphic loci 

for the genus based on RAPD data was high (95%) compared to other taxa (21.4->80.0 

see Table 2.12.). Certain species, however, did exhibit lower genetic variation than 

others. Overall, the four taxa studied here showed higher frequencies of polymorphic loci 

(range 50.5-72.3) than other rare Hawaiian taxa such as Argyroxiphium sandwicense spp. 
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sandwicense  (21.4 %) (Friar and Robichaux 1996), Alphitonia ponderosa (41.3 %), and 

Colubrina oppositifolia (47.0 %) (Kwon 1999). 

 

a. Hesperomannia arborescens populations on different islands are 

genetically distinct (O`ahu, Moloka`i). 

This hypothesis was supported, though not on the basis of the explanation provided in the 

proposal (Chapter 1). The O`ahu plants were shown in this study to have a RAPD 

fingerprint so distinct from the Moloka`i plants that they both warrant species level 

recognition (H. swezeyi and H. arborescens, respectively). Analysis of RAPD data also 

revealed genetic variation that distinguished the two larger populations and some of the 

smaller populations of H. swezeyi sampled on O`ahu (see Figure 2.10.). 

 

b. Hesperomannia lydgatei retains considerable genetic variation within the 

one large remaining population. 

This hypothesis was supported to a limited degree. The six smaller subpopulations 

sampled in the Kanaele Bog Drainage area did show some subdivision based on 

subpopulation and geographic associations. There is a division between subpopulations 

1-3 and 4-6 that is visible in the PCO and cluster analyses, as based on similarity indices 

(Figures 2.12-13.). However, this species showed the highest degree of similarity among 

individuals (0.788 Nei & Li). Therefore, population subdivisions are not large when 

compared to other species. 
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c. Hesperomannia arbuscula is the species with the least amount of genetic 

variation. 

The data gathered in this study do not support this hypothesis. In fact, Hesperomannia 

oahuensis (H. arbuscula sensu Wagner et al. 1990) exhibited the highest genetic variation 

in the genus according to RAPD data. This species exhibited the highest frequency of 

polymorphic loci and estimated heterozygosity at the population and species level and 

had the highest number of unique loci.  Conversely, this species exhibited the lowest 

degree of fitness as measured by estimated pollen viability and seed germination. This 

species is also the most critical in terms of low numbers of individuals and populations. 

The comparatively high degree of genetic variation in this species is possibly due to 

evolution in a harsher environment compared to the other species. Thus, the genetic 

variation found in this species today may be residual from a time when this species was 

more abundant. 

 

III. The West Maui plants referred to as H. arbuscula by Wagner et al. (1990, 

1999) are genetically distinct from H. arbuscula of the Wai`anae Mountains 

of O`ahu. 

This hypothesis was based on the previous classification of these individuals as a distinct 

species, subspecies or variety by Carlquist (1957) and St. John (1978). These plants are 

also more similar in habit and habitat to H. swezeyi than to H. oahuensis. The plants from 

West Maui have a tree-like habit and are found in wet forest rather than a sprawling habit 

in a more mesic environment like that of H. oahuensis. The hypothesis was found to be 

somewhat incorrect, for the West Maui and Moloka`i plants were a distinct taxonomic 
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entity based on several morphological distinctions (see Key to 4 species in Chapter two) 

and their high similarity among the populations studied. Nomenclatural priority requires 

this species to be referred to as H. arborescens rather than H. arbuscula. 

  

IV. Pollen viability and seed germination rates are correlated with the amount of 

genetic variation found in populations.  

This hypothesis was not supported. These results showed that H. oahuensis had the 

lowest pollen viability and seed germination rates yet had the most genetic variability 

compared to the other species. When considered with the indication that this species has 

undergone genetic drift, the relatively low fitness levels observed suggest that although 

H. oahuensis is more genetically variable, current levels of genetic variability are 

possibly much lower than historical levels. It is also possible that drift has resulted in the 

loss of critical alleles from each population. Such loss could be especially detrimental if 

these populations are self-incompatible. However, this possibility is yet to be explored.  

The higher fitness levels observed in H. swezeyi and H. lydgatei contrasted with their 

moderate degree of genetic variability. These two species also exhibited regeneration in 

the field. Thus, H. swezeyi and H. lydgatei may have a gene pool that is less eroded and 

less affected by genetic drift than that of H. oahuensis.  




