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Insecticide resistance of the malaria vector Anopheles culicifacies collected from four 
districts in Sri Lanka 
 
Insecticide resistance status an underlying mechanisms were studied in the major vector 
of malaria Anopheles culicifacies collected from four high malaria transmission districts, 
namely Anuradhapura, Moneragala, Puttalum and Trincomalee during 199 Sept.- 2001 
March. Adults were tested for the World Health Organization (WHO) recommended 
discriminative dosage of DDT, Malathion, propoxur, lambdacyhalothrin, deltamethrin, 
cypermethrin, permethrin and etophenprox. Preparation of insecticide impregnated 
papers and the test produre were according to the WHO standard methods. 
 
An. Culicifacies from all four districts were highly resistant to organophosphate 
malathion, but highly susceptible to carbamate propoxur. Out of the pyrethroids tested, 
all populations gave 100% mortality to lamdacyhalothrin and cypermethrin. 3.3% of 
Moneragala and Trincomalee populations showed resistance to deltamethin. Resistant 
percentages to permethrin were 50%, 35%, 13% and 77% for Anuradhapura, 
Moneragala, Puttalam and Trincomalee populations espectively. For etophenprox, 
resistance percentages varied from 5%-15%. 
 
Activity levels o insecticide detoxifying enzymes were also investigated. 
Carboxlesterasea activity was measured with the substrate para-nitrophenylacetate. 
Highest mean specific activity was from Moneragala (1.01± 5.55 µ mol min -1 mg-1). 
Native polyacrylamide gel electrophoresis resolved one elevated esterase isozyme, with 
high affinity to activity levels of glutathione –Stransferases for the substrate reduced 
glutathione/chlorodinitrobenzine were observed from all populations. High oxidase 
levels were reported from Tricomalee (1.09±3.39 µmol min-1 mg-1) and Moneragala 
(0.99±2.20 µmol min-1 mg-1). Inhibition of the organophospate and carbamate target-sit, 
actylcholinesterase (AchE), indicated the presence of altered AchE mechanism in 1.8 – 
6.5% of these populations. Carbamates and some pyrethroids can be used successfully in 
vector control programmes. 
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Status and mechanisms of insecticide resistance in three rice insect pests and two of 
their natural enemies 
 
Insecticide resistance of three rice insect pests (i.e.green leafhopper Nephotettix virescens, 
white planthopper  Cofana spectra, Paddy bug Leptocorisa sp.) and two of their natural 
enemies (i.e. ladybird beetle Micraspis discolor and ground beetle Ophionea indica) was 
studied using insects collected from a rice field at Batalagoda. Adults were subjected to 
insecticide bioassays by topical application using a microapplicator. Different dosages of 
insecticide bioassays by topical application using a microapplicator; carbamate 
carbosulfan and BPMC; and pyrethroid permethrin were used. Mortalities were 
recorded after 24h and LD 50S and LD90S were obtained using log-probit mortility curves. 
Higher organophosphate, pyrethroid and carbamate tolerance was shown by N. virecens 
and M. discolor (respective LD 50S µg/g values for dimethoate, chlopyrifos, permetherin, 



carbosulfan and BPMC were 1.875, 5.125, 0.625, 0.25 and 0.9, 10.1, 0.2, 1.2, 4.6). Predatory 
insects showed higher tolerance for a fixed DDt (organochlorine) dosage. 
 
Highest insect carboxylesterase activity was shown by N. vireacens (1.1346 ± 0.7763 
µmol/min/mg). Native polyacrylamide-gel eletrophoresis revealed elevated 
carboxylesterases in all except O. indica. High glutathione-S-tranferase activities were 
observed in O. indica and M. discolor (0.5447± 0.5671 and 0.4949 ± 0.3.526 µmol/min/mg 
respectively). Oxidase levels were high in M.discolor (0.3737 ± 0.4999 OD/mg). 
Inhibition of the insecticide terget site, acrtylcholinesterase, by propoxur indicated te 
presence of insecticide-insensitive targetsites in predator populations. Malathion 
caboxylesterase mechanism was absent in all populations. 
 
Carboxylesterases cause high organophosphate and carbamate resistance in N. 
virescens, C. spector, Leptocorisa sp. and M. discolor. Glutathione-S-transferases are 
responsible for high DDT resistance in predators.  
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Wasps associated with a rice field ecosystem 
 
The study on trap-nesting and other wasps was conducted in a rice field in 
Siyambalapitiya in the Kegalle Districct, during a single cultivation cycle. Wasps that 
frequent the ice plants, the bund and peripheral vegetation were collected using a sweep 
net. Stem-nesting wasps were studied using trap nests of different diameter [2.0 – 6.4 
mm], texture [wooden/bamboo] and colour [natural/yellow/green] a. bundle of 12 
traps were placed at each of 7 selected locations in the paddy field/. Traps were checked 
every fortnight for occupancy. 
 
The nests yielded 19 wasps belonging to 3 species. Their duration of development 
ranged from 18 – 23 days and their nest architecture was similar. Rhynchium brunneum 
[F.] [Eumenidae] nested in wooden traps of natural colour with a diameter of 6.4 mm. 
Trypoxylon thaianum Tsuneki [Larridae] nested in similar traps o diameter of 3.2 mm. 
Auplopus mutabilis [Sm.] [Pompilidae] nested in bamboo traps having a diameter of 5.0 
mm. Sweep net collection yield 13 species of wasps belonging to 7 families [Chrysididae, 
Eumenidae, Larridae, Nyssonidae, Pommpilidae, Sphecidae and Vespidae]. Thus, a total 
of 13 species of wasps in 11 genera belonging to 7 families were collected and identified 
during the study. The presence of wasps was especially evident during the reproductive 
and grain ripening stages of the rice plant. This preliminary study reflects the diversity 
and abundance of predatory wasps in a paddy field ecosystem that may help in the 
control of paddy pests. 
 
 
D 180  
 
A community participatory approach for seed production of Oreochremis niloticus 
(Nile Thilapia) Oreochromis niloticus in Rice-fish integration systems 
 
Orecochromis niloticus (tilapia) has a unique place in aquaculture in Sri Lanka and their 
natural reproduction is an advantage. But both rice and fish farmers have a little 
knowledge on seed production of tilapia. Rice farmers in dry zone could produce tilapia 


