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Abstract: Seven bacterial strains were evaluated against Bruchidius incarnatus .The bean beetle, B. incarnatus LC50 recorded  49, 

110, 79, 77, 70, 134 and 155 Ug/ml after treated with Bacillus thuringiensis, B.T tenebrionis,B.tthuringiensis,  BtSotto  4A/4B, BT IP 

thurizide ,BtToloworthiBt,HD 210 and BtHD 128, respectively. The number of eggs laid per female recorded, the broad bean beetle, B. 

incarnatus when treated with Bacillus thuringiensis B.T Tenebrionis , B.tthuringiensis ,  BtSotto  4A/4B , BT IP thurizide,  

BtToloworthi,  BtHD 210 and  BtHD 128, were 98.8±1.9, 9.8±1.6, 8.7±7.9, 9.8±1.1, 18.6±1.4 and 28.4±5.9  as compared to 99.8±1.9 

eggs/female in control after 25 days of treatments. At the end of the experiment after 120 days, the number of eggs laid/ female for the 

corresponding bacterial strains 28.4±1.3, 18.8±9.9, 18.1±8.9, 11.1±1.1 10.8±1.2, 28.8±1.0, 28.1±1.9 as compared to 98.4±8.9 eggs/ 

female in the control . the percentage of adult emergence for the crossponding bacterial strains after 120 days, 12, 11, 10, 10, 65 and 67 

% as compared to 98% in the control. The percentage of seed infestations recorded 1, 4, 2, 1, 2, 19, 22 in the container treated with 

Bacillus thuringiensis B.T Tenebrionis , B.tthuringiensis ,  BtSotto  4A/4B , BT IP thurizide,  BtToloworthi,  BtHD 210 and  BtHD 128, 

respectively as compared to 88% in the control.  
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1. Introduction 
 
All the insect pests of stored grains have a remarkably ina 
higher rate of       multiplication and within one season, they 
may destroy 10–15% of grains and contaminate  the rest 
with undesirable odours and flavours (Baby 1994). Broad 
bean plant (Vicia faba L.) production was seriously 
threatened by Bruchidius incarnatus (Boh.) infestation  
under the field and storage conditions. Serious damageis 
caused to stored dry broad bean on which this 
pestreproduces rapidly.Bionomics ofB. Incarnates Boh. 
Have  seven generations per year were bred on broad beans, 
eight on common peas, and nine on lentils. The sex ratio was 
nearly 1:0.8 and the number of males exceeded that of the 
females by about 18%. The adult male (under natural 
conditions) could survive for more than 24 days in winter 
and 10.10 days in summer, while this period was 28 and 
9.62 days, respectively for the female.The pre-oviposition 
period from March till October, ranged between 1 and 1.03 
days under natural conditions and less than one and one half 
days under controlled conditions. Biological control agents , 
they could be also used where pests have developed 
resistance to conventional pesticides. Today a many 
entomopathogens are used for the control of invertebrate 
pests in glasshouses, row crops, orchards, ornamentals, 
stored products andforestry[6], [7], [8]  B.t microbial agents 
and packaging materials and their combinations against S. 
oryzae under laboratory and during storage [9], [10], 
[11],[12], [13],[14], [15] and [16]. 
 
The aim of presented studies was to determine the protective 
potency of some bacterial Bacillus thuringiensisstrains  
against the broad bean beetle, B. incarnatus during storage. 
 

 

2. Materials and Methods 
 
Stock culture The bean bruchids beetle, B. incarnatus 
(Boheman) was reared on broad bean seeds Vicia faba (L.) at 
28±2°C and 60±5% R.H. under laboratory conditions.  
 

2.1 Microorganisms 
 
Bacillus thuringiensis B.TTenebrionis, B.tthuringiensis, 
BtSotto, 4A/4B BT IP thurizide, BtToloworthi,BtHD 210 and 
BtHD 128, were used in this study. The bacterial cultures 
were maintained on nutrient agar slants at 4oC. 
 

2.2 Bacterial Culture Media 

 
The conventional laboratory culture broth, Nutrient broth , 
was used for culture preparation by mixing 5g peptone and 3g 
beef extract/ 1 L distilled  water. 50 ml of sterile medium was 
inoculated with one loopful of bacterial strain and incubated 
under shaking growth conditions on an orbital  rotary shaker 
(125rpm) at 30oC for 72h. 
 

2.3 Effect of the Microbial Control Agents 

 

Isolated Bacillus thuringiensis (Bt)B.T Tenebrionis , 
B.tthuringiensis,   BtSotto,  4A/4B ,BT IP thurizide,  
BtToloworthi, BtHD 210and BtHD 128; were used to test 
their activities on stored insect pests B. incarnatusadult 
beetles. The dead larvae of B. incarnatuswere collected from 
the colony. The pathogen were isolated according to Salama 
et al [24].  The of Bt the tested concentrations were (500, 250, 
125, 63, 32 and 16 ug/ml) (w/v). The rice  pots were sprayed 
by tested concentrations of fungi or Bt and left to dry under 
laboratory conditions. Control treatment was made by feeding 
the larvae on untreated rice.  The percentages of mortality 
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were counted and calculated according to 50 [17], while 
LC50 were calculated through probit analysis according to 
[18]. The experiments were carried under laboratory 
conditions; 26 ± 2o C and 60- 70% R.H. 
 

2.4 Effect of Storage Period on Weight Loss 

 

To determine the impact of storage period on weight loss in 
the studied cultivars, samples of seeds were tested and as 
previously mentioned above during storage  and weight loss 
was calculated according to  
Harris and Lindblad : 
Weight loss %= (wu x nd) - (wd x nu) X 10 
                               Wu (nd + nu) 
Where: 
Wd= weight of damaged seeds 
nu= number of undamaged seeds 
wu= weight of undamaged seeds 
nd= number of damaged seeds 
Data were subjected to analysis of variance (ANOVA) and 
means were compared by a least significant different test. 
 

3. Results and Discussions 
 
Table  1 show that the bean beetle, B. incarnatus LC50 
recorded  49, 110, 79, 77, 70, 134 and 155 ug/ml after 
treated with Bacillus thuringiensis, B.T Tenebrionis 
,B.tthuringiensis,  BtSotto  4A/4B, BT IP thurizide 
,BtToloworthiBt,HD 210 and BtHD 128, respectively (Table 
1).  
 
The effect of the different bacterial trains against the beetle, 
B. incarnatus under store conditions show in table 2. The 
number of eggs laid per female recorded, the broad bean 
beetle, B. incarnatus when treated with Bacillus 
thuringiensis B.T Tenebrionis , B.tthuringiensis ,  BtSotto  
4A/4B , BT IP thurizide,  BtToloworthi,  BtHD 210 and  
BtHD 128, were 98.8±1.9, 9.8±1.6, 8.7±7.9, 9.8±1.1, 
18.6±1.4 and 28.4±5.9  as compared to 99.8±1.9 
eggs/female in control after 25 days of treatments. At the 
end of the experiment after 120 days, the number of eggs 
laid/ female for the corresponding bacterial strains 28.4±1.3, 
18.8±9.9, 18.1±8.9, 11.1±1.110.8±1.2, 28.8±1.0, 28.1±1.9 as 
compared to 98.4±8.9 eggs/ female in the control . the 
percentage of adult emergence for the crossponding bacterial 
strains after 120 days, 12, 11, 10, 10, 65 and 67 % as 
compared to 98% in the control (Table2).  
 
Table 3, show the infestations of B. incarnatus during 
storage period which detected that, at the experiment starting 
period there is no any infestations in the container which 
treated with different strains of the bacteria B. thuringiensis 
compared to 5% in the control container. The percentage of 
seed infestations recorded 1, 4, 2, 1, 2, 19, 22 in the 
container treated with Bacillus thuringiensis B.T Tenebrionis 
, B.tthuringiensis ,  BtSotto  4A/4B , BT IP thurizide,  
BtToloworthi,  BtHD 210 and  BtHD 128, respectively as 
compared to 88% in the control. The percentages of seeds 
loss at the end of the experiment were significantly reduced 
at the  BtSotto  4A/4B, BT IP thurizide, and 

BtToloworthiascompared to 77% in the control (Table 
3).Figure 1showthat infestations with the target insect pets B. 
incarnatus were significantly decreased after 150 days of 
storage as compared to control.  The same obtained by [19] , 
[20], [21],22], [23] and [24]evaluated the potential activities 
of three essential oils and entomopathogenic microorganisms 
bacteria and fungi alone or in combinations with three fungi 
species. They found that combinations reduce the stored 
infestations under laboratory and store conditions. The same 
findings obtained by ([25], [26] ,[27] , [28] [29] [30]and [31], 
found that the fungi B. bassiana, M. anisopliae, Pacilomyces 
fumosoroseus Verticillium lecanii; reduced insect infestations 
of cabbageand tomato pests under laboratory and field 
conditions. [6] found that,in all treatments the number of corn 
pests were significantly decreased. loss of the yield by [8] and 
15), proved that applications with bioinsecticides increased 
the yield and decreased the infestations. Sabbour & Sahab 
([39], [10] and [36]) found that the fungi reduced insect 
infestations of cabbage and tomato pests under laboratory and 
field conditions. These results agree with , ([8] and [35]), 
proved that applications with bioinsecticides increased the 
yield and decreased the the infestation with insect pests.The 
same findings obtained by[31], [32], [33], [34], [35]and [36], 
the microbial control agents control the cereal insect pests 
without pollutions. [37],[38],[39],[40] and [41] evaluate the 
bacteria B. thuringiensis and different entomopathogenic 
microbial agent which reduces the infestations with the insect 
pests.The same results obtained by Sabbour and Singer 2015. 
Sabbour a, b,  and b 2015.  Sahab et al 2015 foundthe  
insecticidal activity the nano-chitosan (CS-g-PAA) showed 
highest effect against the three insect of soybean. as the 
means number of eggs deposited /female were significantly 
decreased. Under laboratory and semifield condition, Aphis 
gossypiiwere significantly decreased to 20.9±9.1 and 
28.9±9.2 eggs/female respectively as compared to 97.3±4.9 
and 90.3±4.9 eggs/female in the control, respectively. The 
same trends were also observed against 
Callosobruchusmaculatus . Sabbour 2015, a, b, c found that 
the nano insecticides of Imidacloprid and fungi strains cases a 
higher mortality for insect infestations.  Our results agree 
with Sabbour and Abd Raheem 2015, a &b, Sabbour and 
Singer  2015a&b and Sabbour and  shadia 2015 who find that 
the nano pesticide decrease the infestation percentage of 
different pests.  
Acknowledgment.  This project is supported by the National 
Research Centre / project no. (10120601) from 2013 – 2016. 
 

Table 1: Effect of the entomopathogenic Bacteria against B. 
incarnatuslarvae under laboratory conditions 

Pathogen B.t LC50  Ug/ml Slope Variance 95%confidence 
limits 

B.T Tenebrionis 149 0.1 1.01 99-176 
B.tthuringiensis 110 0.2 1.00 88-140 
BtSotto  4A/4B 79 0.1 1.03 35-99 
BT IP thurizide 77 0.4 0.1 23-97 
BtToloworthi 70 0.5 1.2 19-89 

BtHD 210 134 0.1 1.04 99-166 
BtHD 128 155 0.6 1.01 124-156 
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Table 2: Effect of different treatments on the target insect pests under store conditions 

Insects   

Days Storage interval 
25 45 90 120 

no. of eggs 
/♀±S.E. 

% adult 
emergence 

(F1) 

no. of eggs 
/♀±S.E. 

% adult 
emergence 

(F1) 

no. of eggs 
/♀±S.E. 

% adult 
emergence 

(F1) 

no. of eggs 
/♀±S.E. 

% adult 
emergence 

(F1) 
B.T Tenebrionis 18.8±1.0 9 18.8±1.9 11 28.8±1.7 11 28.4±1.3 15 
B.tthuringiensis   8.8±1.9 3 8.8±1.7 9 10.8±1.5 12 18.8±9.9 12 
BtSotto  4A/4B 9.8±1.6 7 9.8±3.9 10 12.8±1.9 10 18.1±8.9 11 
BT IP thurizide 8.7±7.9 8 7.8±1.8 11 13.3±1.1 8 11.1±1.1 10 
BtToloworthi 9.8±1.1 10 6.8±2.9 11 8.8±17 8 10.8±1.2 10 
BtHD 210 18.6±1.4 62 11.8±1.9 22 18.8±7.9 55 28.8±1.0 65 
BtHD 128 28.4±5.9 66 15.8±1.1 29 19.8±6.9 66 28.1±1.9 67 
Control 99.8±1.9 100 88.8±1.5 100 98.8±1.9 99 98.4±8.9 98 

 

 

Table 3: The effect of the storage period on seed  infestations after bacterial treatments during storage. 
Treatments % of seeds infestations  

Start of Experiment 
% of seeds infestations  

End of experiments 
% of seeds wt loss 

Start of Experiment 
% of seeds wtloss 

End of experiments 
B.T Tenebrionis 0 1 0 6 
B.tthuringiensis 0 4 0 2 
BtSotto  4A/4B 0 2 0 0 
BT IP thurizide 0 1 0 0 
BtToloworthi 0 2 0 0 

BtHD 210 0 19 0 22 
BtHD 128 0 22 0 33 

Control 5 88 0 77 
 

 
Figure 1: Effect of seven bacterial strains under store 

conditions on the bean infestations with B. incarnatus . 
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