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 البحث ملخص
جتتتتتمساعر  تتتتت ي اارفتتتتت   اأمتتتتت ع ا تتتتت يضتتتتتي األعليتتتتت اعر فتتتتت  ل ا اعاأجريتتتتت التتتتت لاعرقرعفتتتتت ار  ر تتتتت ا  

(Bacillus)ت اا27 ا48  تقاا100%ضقاير تا ا  ت ااعومت  يليسا تحاعر  تغتا لبت امفت  ا ت  اعرير تا ااا 
 .B)يتتتت ا عر  تتت ي اعرلر اا(B. brevis)يضتتتتحاعر تتتا نارلتتتتغا تتت اعر  تتتت ي اعر  تتتير األإضتتتا  اعر فتتت  ل اع

sphaericus)عأل رتح عر ترعر اعر ج  عت ااأريفت اعرتقل ا عر  ت ي اا((B. stearothermophilus) group Iاا
%(ا عر  ت ي ا72)اB. lentusعر فت  ل ا اعأليضتي ارل  ت ي اا ل تااأ تق تا (B. alvei)عرم غاالي ع  ي اخ ا

B. mycoidesا تا يرارت   ا تقمحا ت اعر ت  تااعاري اإرح%(امف  ا   ف  ا72%(ا عر   ي اعر  رمجي ا)33)ا
عر فتت  ل ا اعويضتتي األمتت ع اعر  تت ي اضتتقاير تتا ا  تت ااعومتت  يليسا  تت اعر تتر ااعر  ليتت ا  ارمتت ا ف اري  تتاا

ا   اعر ر ااعر خ  ري ال اار   اعيضًااأ ا  اري اعر ف  ل ا اعويضي ا  غا ازقياقاع را لكاعرير ا تا
 Larvicidal activity under field conditions was studied using the 

supernatant metabolites of seven Bacillus  spp.  A mortality of 100% of 

Anopheles mosquito larvae was observed after 48 hrs and 72 hrs 

following treatment with the metabolites of B. brevis, B. sphaericus and 

B. stearothermophilus group I and,  B. alvei, respectively. Moderate  to 

high rates of mortality were produced by B. Lentus (87%), B. mycoides 

(33%) and B. thuringiensis (47%). 

The larvicidal effect of Bacilus spp. metabolites decreased under 

field conditions compared with theirs under laboratory conditions. It 

was also observed that the susceptibility of the larvae to Bacillus 

metabolites decreased as the larvae grew older. 

In the Sudan, the first trials of controlling mosquito larvae by 

an insect bacterial pathogen was done by Nugud (1982), who has used 

a commercial preparation of B. thuringiensis Berliner (H-14), with a 

significant  larval  mortality.  Then in 1990, Soad made a small-scale 

field application of B. thuringiensis and B. alvei, that resulted in 

effective control of Anopheles and Culex larvae. In India, successful 

control of Anopheles mosquito was achieved by the application of 

Bacto-culicide B. thuringiensis (H-14) strain 164 on the surface area 

(Kumar et al., 1995). 
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 Preparation of Bacillus metabolites was made by inoculation 

of pure overnight culture of each of the seven Bacillus species used 

into dextrose broth and incubated overnight at 37
o
C. The sporulating 

cultures were centrifuged at 3000 round per minute (rpm) for 15 min. 

 The site chosen for the field trial was nearby the experimental 

animal houses of the faculty of Veterinary Medicine, University of 

Khartoum, Shambat, Sudan. 

 Tests were conducted using seven-pottery containers 20 x 20 x 

20 cm. for each bacillus species. To each container, 2 litres of water 

and mud from the natural breeding sites were added to form a 

substratum layer, 20 mm thick. A volume of 1.6 litre of the Bacillus 

supernatant was poured to each of the six containers that contained the 

larvicidal treatment.  The seventh container was left untreated as a 

control. Third instar larvae of Anopheles mosquito were introduced to 

the Bacillus metabolites in the container. 

After addition of the Anopheles larvae to the Bacillus spp. 

metabolites, a surface pellicle was formed, the mixture became more 

turbid and the affected larvae appeared weak and increasingly 

sluggish before they died. The dead larvae were black in colour and so 

were the affected pupae before they died  

Bacillus brevis, B. sphaericus, B. stearothermophilus group I 

and B. alvei metabolites were more toxic to Anopheles larvae. The 

larval mortality rate reached 100% after 48 hrs of treatment with the 

first three species and 72 hrs. with B. alvei. On the other hand, B. 

lentus, B. mycoides and B. thuringiensis caused mortality rates of 

87%, 33% and 47%, respectively, after 48 hrs of treatment. For B. 

lentus, the high mortality rate was accompanied by formation of 

pupae, that died 96 hrs after treatment.  In case of B. thuringiensis, 

60% mortality rate was recorded following 72 hrs of intoxication and 

only one pupa was formed; the mortality rate increased to 80% and the 

pupa died after 120 hrs. 

 Intensive field studies were carried out, using both B. 

thuringiensis and B. sphaericus to reduce the larval density of 

Anopheles mosquito (Karch et al., 1991; Dua et al., 1993; Mittal et al., 

1993). The larvicidal effects of Bacillus species metabolites decreased 

under field conditions when compared with their same concentrations 

under laboratory conditions.  This decrease in lethal activity may be 

attributed to the effect of temperature, as the toxin is a protein and is 

affected by increasing temperature. 
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 In this study, we found that the lethality of Bacillus spp 

metabolites to Anopheles larvae decreased as the larvae grew older 

suggesting that old larvae are less susceptible to Bacillus metabolites. 

These findings substantiated those obtained by Panbangred and others 

(1979) who concluded that old Aedes larvae are more resistant to B. 

thuringiensis than younger ones. 

 In conclusion, the use of microorganism in the biological 

control of mosquito larvae looks most promising, especially the use of 

bacteria that belong to the genus Bacillus.  Nevertheless, more 

research work is needed to identify the most effective species and 

strains as well as the most suitable conditions for the applications of 

their toxic products. 
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