
 
Results suggest that height is a better competitive indicator for poor light than root collar and 
dry mass gain –which are both indicators of structural bulk. All species allocated more 
resources to leaves for light capture in poor light conditions, and in full sun light conditions all 
species allocated more to roots.  
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Canopy dominant tree seedlings performance in natural canopy gaps across topographic 
catena in lowland rain forests, southwest Sri Lanka  
 
Growth and survival of tropical forest tree seedlings are dependent on the total daily 
photosynthetic photon flux density. Growth and survival of tree seedlings were monitored 
in different elevations (low, mid, high) of Sinharaja rain and Indikada forest reserve in 
southwest Sri Lanka. Sixteen canopy gaps and closed canopy sites were selected, four each 
on different elevation gradient (low, mid and high). Seedlings of nine canopy tree species 
were planted in all canopy gap and understory sites. Seedlings belong to four genera Shorea, 
Dipterocarpus, Mesua and Syzygium were planted for this experiment. Measurements of 
height, number of leaves and mortality were recorded over a two-year period. 
Hemispherical canopy photographs were taken to calculate Indirect Site Factor (ISF), Direct 
Site Factor (DSF). The highest DSF values were recorded for high elevation sites while 
smallest values were for low elevation sites. Over the two-years seedlings mortality was 
increased with elevation and more than fifty percent seedlings died at high elevation sites. 
The seedlings in the high elevation gaps did not exhibit the height growth and survival 
compared to the seedling of the gap on the other site. Performance of seedlings collectively 
showed decline in height and leaf number with increasing elevation. Height growth and leaf 
number were greatest in the gap sites. Shorea trapezifolia (Thw.) Ashton, and Shorea disticha 
(Thw.) Ashton, showed greatest height increment in canopy gaps in all sites. No relationship 
was found between DSF and leaf numbers in all seedlings except Syzygium rubicundum 
Wight and Arn, which increased leaf number with increasing DSF.  
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Characterization of wastewater generated by a textile industries  
 
The cost of treatment for the textile wastewater treatment facility has been escalating fairly 
rapidly in recent years. Hence, search for more efficient & effective treatment techniques as 
well as the maintenance of existing wastewater treatment plants to an efficient level are the 
major. The objective of this study was to characterize the wastewater treatment facility in a 
selected textile industry with a view of monitoring the effectiveness & efficiency of wastewater 
treatment plant. Studies were also carried out to isolate & identify the microbial consortium in 
the aerobic system of the wastewater treatment facility.  
 
The analysis was carried out through the periodical collection & evaluation of the samples for 
the combination of different physico-chemical & biological parameters including color, 
temperature, pH, DO, TSS, BOD, COD, MLSS, SV30, SVI & F/M ratio. The studies of the 
bacterial consortium was based on its isolation & identification and its growth on various 
media, containing textile dyestuff. The enumeration of bacterial population was carried out by 
using the plate count agar as the medium. Biodegradability of isolated bacterial consortium 
was measured according to method given by Ogawa et. al, 1978.  
 



The samples, collected from the oxidation ditch of the wastewater treatment facility has a 
microbial consortium, consisting of Bacillus spp., Pseudomonas spp., Enterobacter spp., & 
Actinomycetes spp. The predominant species was Bacillus spp. In the oxidation ditch, the 
BOD values ranged from 74 mg/L to 264 mg/L & the COD values ranged from 182 mg/L to 
496 mg/L. The DO content, MLSS and F/M were in the range of 1.8 mg/L - 4.7 mg/L, 920 – 
3784 mg/L & 0.03 – 0.27 (mg BOD per day/mg MLSS) respectively. Aerobic bacterial 
population in these samples varied from 5 x 103 – 86 x 103 CFU/mL. The efficiency of the 
oxidation ditch in terms of BOD reduction was ranged from 75% - 91% & COD reduction 
was 53% - 82%. The reactive red dye commonly used by the textile industry was not 
effectively adsorbed & degraded by the microbial consortium in the aerobic system. This 
dyestuff remains as a residual color in discharged effluent. However, pigmented (direct) dye 
(blue color) was well adsorbed to the bio-sludge. The laboratory experiments carried out 
with standstill cultures indicated that some microorganisms present in the facility could 
degrade the reactive red dye under given conditions.  
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Optimization of an ELISA kit for testing Banana Bract Mosaic Virus (BBrMV) in Sri Lanka 
using purchased antiserum, and TEM observations of the virus for antigen  
 

Work on development of a Double Antibody Sandwich ELISA (DAS ELISA) kit for local 
Banana Bract Mosaic Virus (BBrMV) using purchased antiserum, to cut-down the high cost on 
imported commercial ELISA kits is reported. At the same time, isolation and purification of 
BBrMV was done to produce antiserum locally at a later stage. Initial step of virus extraction 
from local ‘Embul’ (AAB Mysore) banana leaves was done with two different extraction buffers 
ie. standard procedure with Borate buffer for one set and Phosphate buffer as the modification 
for another set. Purification of the two different extracts was done by equilibrium 
centrifugation with CsCl, and virus containing fractions were determined at absorbance ratio 
A260/280 nm, which was further confirmed by commercial DAS ELISA (Agdia™) kit. Purity of 
the extract was determined by TEM to clarify the absence of plant contaminants before injecting 
it to selected animals for antiserum production. Phosphate extraction buffer resulted in 
relatively higher concentration of the virus than the use of Borate buffer, as detected by TEM 
(Fig 1). However, Virus concentration of purified extracts was low in this study compared to 
those of reported work.  

 
To develop an ELISA kit, Immunoglobulin G (IgG) was purified from the BBrMV antiserum 
purchased (from QDPI laboratory, Australia). Part of this IgG was conjugated with alkaline 
phosphates enzyme (AP), according to a standard protocol with some modifications. DAS 
ELISA procedure was standardized to use purified IgG as coating antibody (which was 
reported previously) and the IgG-AP as the conjugated antibody. Performance of this kit 
was compared with that of Agdia™ commercial DAS ELISA kit. The optimum dilution 
factor of IgG-AP and IgG for new kit was x1000 as detected by the ELISA plate reader. The 
color intensity of the reaction was visible even with increasing dilutions of the samples. This 
showed that the modified ELISA kit was more efficient (and also economical) than the 
commercial kit for which the required dilution factor for above reagents was x200. The 
developed DAS ELISA kit is being used for routine indexing of tissue cultured banana 
plants. This kit is also suitable for indexing even other strains of banana plant material 
because there are no significant variants reported so far for BBrMV which is a potyvirus. The 
potential to produce an efficient complete local DAS ELISA kit with local antiserum was 
confirmed by this study. 


