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Identification and study of phylogenetic relationships of the main banana weevil pests 
(Coleoptera: Curculionidae) in Sri Lanka using mitochondrial DNA sequences  

 
Mitochondrial DNA (mt DNA) sequences are used widely as an informative guide to study 
the relationships among species especially those with close morphologies. The weevils 
Cosmopolites sordidus and Odoiporus longicollis are the two main pests of banana in Sri Lanka 
and are found infecting the same plant. Morphologically, the adults appear similar. In the 
present study, Polymerase Chain Reaction (PCR) based mtDNA sequence analysis is used to 
identify the banana weevils and study their phylogenetic relationships. A total of 80 weevils 
were collected from the banana rhizomes and pseudostems from plantations at Ambepussa. 
Morphological studies showed four groups of weevils with average total body lengths of 
18.6 ±1.439 mm (Group 1), 16.3 ±1.070 mm (Group ii), 16.7 ±1.138 mm (Group iii) and 6.4 ± 
0.378 mm (Group iv). The weevils of Group iii were brown in colour, while the rest were 
black. Microscopic examination revealed that the banana weevils have two different spot 
patterns; Group I and Group iii had spot marks on either side of the elytra. The other two 
groups had spot marks spread all over the elytra. Genomic DNA was isolated from single 
insects by using the Malcolm method. Two universal primers which were designed from the 
5' end of the 12S gene in mitochondrial DNA of insects was used in the PCR. Ten weevils 
from each phenotype were sequenced in both directions. The 355 bp PCR products were 
directly sequenced and the computer analysis confirmed similar sequences in Group iii and 
Group i. This result indicates that they belong to the same species and comparison with 
specimens confirmed that both groups belonged to Odoiporus longicollis. The black weevils in 
Group ii and Group iv showed different sequences and specimen comparison revealed that 
Group ii belongs to Cosmopolites sordidus. Group iv weevils were identified as banana 
saprophytes. Further studies are necessary to identify its real taxonomic position. According 
to the data base BLAST, the closest sequence homology to the weevils was Chrysolina 
americana (Chrysomelidae). The sequence similarity between C. sordidusand 0. longicollis was 
81.1%. The saprophytes show the highest similarity with C. sordidus (74.5%). Mt DNA 
sequencing has confirmed the identification of C. sordidus and 0. longicollis among the 
banana weevils and established their phylogenetic relationships and position in the 
dendrogram.  
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A preliminary study on the identification of genetic polymorphisms of Aedes aegypti using 
Randomly Amplified Polymorphic DNA (RAPD).  

 
Dengue fever, dengue haemorrhagic fever and dengue shock syndrome caused by an arbo-
viral complex, is an alarming health problem in Sri Lanka. A thorough knowledge on the 
population structure of Aedes aegypti, the vector of the virus in the urban areas is of central 
importance in management of Dengue. Fourty-seven species of Ae. aegypti have been reported 
in Sri Lanka. This paper describes an attempt made to assess the genetic diversity of the 
mosquito in ten populations in western and north-western provinces of Sri Lanka by detection 
of Random Amplified Polymorphic DNAs (RAPDs).  
 
DNA was isolated from five individuals per population and screened for RAPDs using the 
standard RAPD-PCR protocol with eight pre-tested 10-mer Operon primers, A02, A04, A14, 
B10, B15, C05, D15 and E07. PCR products were scored in 1.2% agarose after electrophoreses for 



presence and absence of bands. Pair-wise distances were calculated and dendrogram was 
constructed to depict the genetic relationships.  
 
An average of 6.4 bands per primer was observed and among 51 bands amplified, 48 exhibited 
polymorphism. The dendrogram depicted a clear separation of populations into two groups. 
The first group comprised Ae. aegypti collected from three towns, Maharagama, Gangodawila 
and Nugegoda, which are within a very close proximity. Other cluster comprised mosquitoes 
collected from seven locations, which are located relatively apart from one another. The overall 
results clearly indicated the enormous potential of the RAPDs for ready detection of DNA 
polymorphisms in Ae. aegypti collected from different locations. Such characterizations are 
useful in epidemiological studies of vector populations.  
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Genetic relatedness of coconut (Cocos nucifera L.) germplasm in Sri Lanka as revealed by 
Amplified Fragment Length Polymorphisms (AFLPs)  
 
Coconut Research Institute (CRI) of Sri Lanka has made a consorted effort with the Coconut 
Genetic Resources Network (COGENT) to conserve coconut germplasm in the country and 
consequently, acquired a massive germplasm repository of nearly 100 accessions, as 
rejuvenated populations of island wide coconut collections. Understanding the accurate 
estimates of diversity of collections is of paramount importance for their effective management 
and utilisation. Hence a powerful DNA based technique; Amplified Fragment Length 
Polymorphism (AFLP) was applied to elucidate genetic diversity of coconut germplasm.  
 
DNA was isolated from coconut leaves of 43 accessions out of 100 of the ex-situ conserved 
coconut germplasm and cleaved by EcoRI/MseI. The resulted fragments were ligated to 
adapters of the two enzymes and assayed with eight EcoRI/MseI based AFLP primer pairs in 
the PCR. The PCR products were electrophoretically separated on polyacrylamide and 
visualized by silver staining. A total of 221 fragments were obtained of which 163 (73.75%) 
were polymorphic. Nei and Li pair-wise genetic distances ranged between 0.05 – 0.25 
indicated a narrow genetic base among coconut accessions in Sri Lanka. The dendrogram 
constructed based on genetic distances failed to support morphological descriptor-based 
grouping, 'tall', 'dwarf', 'king coconut' and 'San Ramon'. The result largely indicated more 
within group variation than between as the four major clusters of the dendrogram depicted 
an almost random grouping. Several sub clusters; King coconut and Nawasi Thembili, 
Damana, Deegawapi and Uhana, Indian and San Ramon-Ran Thembili, however, grouped 
more authentically. The study in general highlighted the narrowness of the genetic base of 
conserved coconut in Sri Lanka and emphasized the need to introduce exotic germplasm to 
enrich the breeder's collection if a major break through in varietal development is expected.  
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Bioaccumulation of lead, chromium and cadmium in the cultured shrimp, Penaeus monodon  

 
Bioaccumulation potential of three toxic heavy metals; lead, cadmium and chromium in the 
cultured shrimp, Penaeus monodon was assessed in relation to different fractions of the cultured 
environment. Concentrations of the three metals in the muscle tissue of shrimp harvested from 
selected shrimp farms in the North Western Province of Sri Lanka in 2001, source water, 
sediments of the water sources & the farms and formulated shrimp feed used by the farms 
were determined by Atomic Absorption Spectrophotometry using standard analytical 


