
Preliminary observations on evaluation of selected tree species planted in the Upper 
Mahaweli Catchment Area (UMCA) in relation to their ecophysiology  

 
The ecophysiological characteristics of seedlings of Alstonia macrophylla, Eucalyptus grandis, 
Swietenia macrophylla, Albizia falcataria and Artocarpus heterophyllus grown in similar soil, under 
a similar light intensity and watering regime were compared to understand their water 
requirements for growth.  
 
The attributes measured included specific leaf area, leaf anatomy, stomatal index, mid day 
water potential and shoot hydraulic conductivity using standard methods. Analysis of variance 
was performed on each measure and the differences among species were examined.  
 
The water requirement for growth was found to be highest in E. grandis. This can be attributed 
to the high stomatal index (25), thin upper and lower epidermis, more negative water potential 
(-1.5 MPa) than the soil medium and high hydraulic conductivity (14.09 m2 MPa-1 s-1 × 10-8) 
compared to the corresponding values of the other species investigated. Swietenia macrophylla 
required the least amount of water for growth and it is more efficient in terms of water 
conservation.  
 
From the overall results, the suitability of the species for planting in the Upper Mahaweli 
Catchment Area can be ranked (in terms of water conservation) as follows: S. macrophylla > A. 
falcataria > A. macrophylla > A. heterophyllus >>> E. grandis. Hence, on the basis of this study E. 
grandis is the least preferred species to be planted for conservation of water in the UMCA. 
However, further studies on finer differences in the water requirements of the other four 
species should be carried out and their performance under different environmental conditions 
examined before the most suitable species among them is recommended for planting in specific 
microhabitats of the UMCA.  
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Initial development of an ELISA kit using imported antiserum for Banana Bract Mosaic 
Virus (BBrMV) indexing of Banana in tissue culture plant production  

 
Banana has become one of the main economic fruit crops in some areas in Sri Lanka. The 
main constraints in banana cultivation are i) difficulty to find suitable and healthy planting 
material in large numbers, and ii) some significant virus infections. Present study reports 
investigations conducted on banana improvement with the objective to overcome above 
major constraints. Two selections of Embul (Mysore, AAB) and Cavendish cultivars were 
obtained by mutation breeding on early fruiting and short height. Micropropagated plants 
of the above selections were tested for stability of the characters in the second generation. As 
mass production of plants was in progress, indexing/ testing of mother stocks used in 
micropropagation for BBrMV has become essential as this virus is reported to be spreading 
rapidly. Techniques were adopted for routine testing of mother stocks, and random testing 
of micropropagated plants for BBrMV by DAS ELISA using imported commercial (Agdia., 
USA) kits. BBrMV is one of the most important viruses affecting the banana cultivations in 
many countries. BBrMV is a potyvirus first reported in 1979 in Philippines and recently 
(1995) in Sri Lanka. The potential of developing a diagnostic kit for BBrMV was explored 
with the objective of developing a low cost ELISA detection kit, where technology transfer is 
involved. Antiserum from another laboratory (Queensland Department of Primary 
Industries [QDPI]) was tested as the coating antibody replacing the relevant component of 
the Agdia kit. Results showed a high efficiency with the QDPI antibody as a coating 
antibody. Visual disease symptoms on plant parts were confirmed, and BBrMV isolation for 



polyclonal antibody production was carried out. Isolated BBrMV was purified by sucrose 
and Cesium chloride density gradient centrifugation, and confirmed by UV absorption 
measurement together with the use of Agdia commercial ELISA kit. Once the local 
antiserum is produced, it should be possible to develop an effective and low cost diagnostic 
kit for local BBrMV diagnosis in banana, especially in the program of tissue culture mass 
production of banana plants.  
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Toxic effect of volatiles from five plants on Sitotroga cerealella (Oliver) (Lepidoptera: 
Gelechiidae) in stored paddy  
 
Sitotroga cerealella (Oliver) (Lepidoptera: Gelichiidae) is one of the most destructive and 
common insect pest in stored paddy. The objective of the present study was to evaluate the 
insecticidal activity of the essential oils of five plants, Cymbopogon citratus (Lemongrass), 
Cymbopogon nardus (Citronella), Cinnamomum zeylanicum (Cinnamon) leaves, Alpinia calcarata 
(Heen araththa) rhizome, Murraya koenigii (Curry leaves) and a synthetic insecticide Pirimiphos 
methyl (Actellic®) when used as a fumigant and as a contact toxicant against S. cerealella.  
 
The highest fumigant effect was shown by the essential oil of A. calcarata and its LC50 value 
was 3.7 mg/L and in the contact toxicity bioassay the highest efficacy was indicated by the 
essential oil of C. nardus leaves and the LC50 value was 4.8 mg/L. The lowest toxic effects 
were shown by the essential oil of M. koenigii with the LC50 values of 41.8 and 82.0 mg/L for 
the fumigant and contact toxicity bioassays respectively. The LC50 values for Pirimiphos 
methyl due to the fumigant and contact toxicity effects were 0.56 and 0.62 mg/L 
respectively. This study reveals that the five essential oils could be developed as botanical 
pesticides to control S. cerealella in stored paddy.  
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The efficacy of the methanol extracts of leaves of Lemongrass- (Cymbopogon citratus D.C. 
Stapf) and Curry leaf- (Murraya koenigii Spreng) on cowpea bruchid- (Callosobruchus 
maculatus F.)  
 
The methanol extracts of leaves of lemongrass and curry leaf were evaluated for their 
insecticidal properties against cowpea seed bruchid - Callosobruchus maculatus using residual 
film exposure and treated seed bioassays. An appropriate dose of each plant was dissolved 
in acetone and mixed with 50 cowpea seeds separately. The seeds were kept for 10 min. to 
evaporate the solvents and placed in a glass vial (60 ml) for treated seeds bioassay. The inner 
surface of a glass vial was treated with the methanol extract of each plant separately and 
used for the residual film assay. Five pairs of 5-10 h old bruchid were introduced to each 
treatments and the mortality was observed after 24 h exposure period. In residual film assay, 
100 % mortality of bruchid was observed at doses of 22.3 x10-3 and 40.0 x 10-3 mg of 
lemongrass and curry leaf extracts respectively. The percentage mortality was about 81 at 
the dose of 140.0 x 10-3 mg in treated seed bioassay. The oviposition and F1 adult emergence 
were significantly reduced in appropriate doses. The LC50 values of lemongrass, curry leaf 
and pirimiphos methyl (Actellic) were, 0.120 g/l and 0.167 g/l and 8.550 x 10-8 g/l 
respectively. There was no effect of both lemongrass and curry leaf extracts on seed viability. 
These findings indicate the possibilities of using the methanol extracts of both lemongrass 
and curry leaf as a bio pesticide to control C. maculatus in stored cowpea. The active 
ingredients of these extracts should be further studied.  


