
procedures. Bio-transfer factors of the three metals in the muscle tissue of the shrimp (n=360) 
were enumerated in relation to source water, source sediments, farm sediments and to 
formulated shrimp feed.  
 
Levels of lead, chromium and cadmium in the muscle tissue of the shrimp (Mean ± SEM) were 
(in µg g-1 dry weight) 0.360±0.044, 0.610±0.044 and 0.199±0.012 (n=360) respectively. Overall 
concentrations of lead, chromium and cadmium in the source water used for culturing the 
shrimp were (in mg L-1) 0.149±0.027, 0.134± 0.007 and 0.059 ± 0.003 (n=24) respectively. Levels 
of the three metals in the sediments of the water sources were (in µg g-1 dry weight) 
6.426±1.835, 21.671± 0.423 and 0.010± 0.001 (n=36) whereas the levels in farm sediments were 
8.38±0.14, 27.95±0.40 and 0.028±0.001 (n=72) for lead, chromium and cadmium respectively. 
The metal contents in the different brands of feed used by the farms were (in µg g-1 dry weight) 
0.385±0.033 for lead, 1.578 ±0.162 for chromium and 2.248 ± 0.224 (n=18) for cadmium. Bio-
transfer factors of the three metals in shrimp in relation to water ranged from 3 to 5 indicating 
bioaccumulation of the metals occurs through the water phase. Of the three metals studied, bio-
transfer factors of cadmium from the sediments ranged from 9 to 21 indicating high potential of 
bioaccumulation via the sediments. However, bio-transfer factors of chromium and lead in 
shrimp tissue from the sediments were lower than 1. Metal wise comparisons indicated bio-
transfer factors of cadmium in shrimp in relation to sediments were significantly higher than 
that of the other two metals. Bio-transfer factors of the three metals in shrimp from the 
formulated feed ranged from 0.4 to 0.9. Present study revealed that bioaccumulation of lead 
and chromium in shrimp muscle tissue occurs mainly through the water and bioaccumulation 
of cadmium in the shrimp takes place via the sediments in addition to water phase. However, 
the bioaccumulation potential of the three metals in shrimp through the formulated feed was 
low in comparison to that from the water and the sediments.  
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Differential susceptibility to malathion by two members (B and E) of the Anopheles 
culicifacies (Diptera: Culicidae) species complex in Sri Lanka.  
 
Recent studies based on Y chromosome dimorphism in larval progeny of natural population 
of Sri Lanka and the analogy with the situation in Rameshwarm Island revealed the possible 
presence of species B and E in the Anopheles culicifacies species complex, the major vector of 
malaria in Sri Lanka. As the sibling species exhibit differences in various biological and 
behavioral aspects, it is essential to understand the response of these two sympatric sibling 
species to commonly used insecticides in Sri Lanka as this affects the efficacy of vector 
control operations by the Anti-Malaria Campaign in Sri Lanka. Here we report the response 
of two members (B and E) of the An culicifacies of Sri Lanka population to various 
insecticides. Susceptibility of one-day-old female progeny from karyotyped females of 
species B and E were tested using WHO recommended discriminating dosage of DDT, 
malathion, lambdacyhalothrin and deltamethirn. 100% mortality was recorded for both 
siblings against lambdacyhalothrin and deltamethrin while 100% resistance was observed 
for both siblings against DDT. Against malathion, 54% resistance was recorded for sibling 
species E while 22% was recorded for sibling species B. Chi-square analysis showed these 
differences highly significant (P<0.001). Though resistance to DDT and malathion among An 
culicifacies s. l. population of Sri Lana has already been reported, no previous studies were 
undertaken to establish the differential response to various insecticides by members of An 
culicifacies complex in Sri Lanka. The significant difference between two sibling (B and E) 
species in malathion resistance, clearly indicates that species E is more resistant than species 
B. The present observation has great significance since sibling species E, based on our 



infectivity study, is the efficient vector. It is, therefore, essential to re-evaluate the vector 
control strategy adopted by the Anti Malaria Campaign, especially in the Northern 
Province, where malathion is still used at the operational level.  
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Comparative fecundity and age composition of two sibling species of the Anopheles 
culicifacies (Dipetera:Culicidae) complex in Sri Lanka  
 

Fecundity and physiological age of two sibling species (B and E), belonging to the major 
malaria vector taxon Anopheles culicifacies complex in Sri Lanka, were investigated. Specimens 
of An culicifacies s.l. were collected from three malarious areas in Sri Lanka: the districts of 
Trincomalee, Monaragala and Puttalam. By using cattle-baited huts and cattle-baited traps, 
blood fed females of An culicifacies s.l. were obtained. Single female cultures were raised from 
collected females and from each culture late III and early IV instar male larvae were used for 
karyotyping. After egg laying, adults were transferred individually into cups. Eggs of females 
were numerated before being reared. Ovaries were dissected for age determination and 
remaining eggs were summed with laid eggs. Mothers of karyotyped larval progeny were used 
for age determination following Polovodova’s method. Though, overall mean fecundity of 
species E was slightly higher than species B, mean egg production (fecundity) was not 
significantly different between the two populations; species E, 89.4±25.06 (n=128), species B, 
78.81±14.30 (n=16) (F=2.75, P= 0.1). During the study period 148 females of species E and 19 
females of species B were analyzed for age composition. Among species E, 14.2% (21/148) of 
field caught females had 3 or more dilatations while none (0/19) of the species B had 3 or more 
dilatations. The difference between species B and E was not statistically significant (χ2= 1.6), 
but more species B mosquitoes have to be examined. The older the female the greater is her 
epidemiological importance, as each blood meal provides additional opportunity of the vector 
being infected by the host or the host’s acquiring infection from a vector. Of species E, 14.2% 
could support the extrinsic cycle of Plasmodium vivax, and P falciparum, entered the 
epidemiologicaly dangerous age. Therefore, proper vector control measures are needed to 
reduce the longevity of species E in order to interrupt the complete development of parasite in 
the mosquito. The present study also reveals that current anti mosquito insecticide spraying 
may not be effective in reducing the longevity of vector populations in order to prevent 
parasite transmission.  
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Evaluation of factors contributing to high conductivity values in Talatu Oya, Kiwiliyadda 
Oya, & Kapuliyadda Oya in the catchment of Victoria reservoir using Geographic 
Information System (GIS) as a tool  

 
Talatu Oya, Kiwiliyadda Oya, and Kapuliyadda Oya are three sub catchments located within 
the right bank of the Victoria catchment. The total land coverage of these areas is about 68 km2.  
 The water quality studies conducted in the above tributaries indicated high conductivity 
values ranging from 190 to 650 (µs/cm) compared to low values recorded in the tributaries of 
the left bank of the reservoir. Landuse patterns and geology were correlated using GIS with 
conductivity levels of different tributaries in order to understand the reasons for these high 
values.  
 
The blue prints (Base maps from survey department) of the contour maps were georeferenced 
& the contour lines were digitized manually with 20 m interval. The attribute table of contours 


