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Abstract 
In this study, the effects of Bacillus thuringiensis Berliner subsp kurstaki on the larval stages of Archips rosanus Linnaeus was 

investigated. Dipping method was used for bioassay in vitro LC50 and LC90 of the first and, the sum of second and third larval instars were 

shown to be 4480, 9010 and 4460 19040 ppm, respectively. A semi-field experiment on the two-year Washington navel (Citrus sinensis(L) 

Osbeck.Var novel) plants with 5 treatments and water as the control was conducted in a completely randomized design. After data analysis, 

LC50 and LC90 of the first and the second instars larvae of A. rosanus 96 hours after treatment were 2130, 13790 and 2840, 16840 ppm, 

respectively. The most suitable range of Bt concentration for controlling the first and second instars larvae was calculated 635, 4540 and 256, 

5190 ppm, respectively. The field experiment was conducted in 3,000 m2 orchard of 30 hectares. In this experiment, four treatments namely, 

Malathion (2000 ppm), B. thuringiensis (0.5 and 1 percent) and water as a control compared with each other. The average number of alive 

larvae of A. rosanus on sample units trees in the first year had no significant difference, but in the second year on the trees for the control,B. 

thuringiensis (0.5, 1 percent) and Malathion 7 days after treatment,were 5.466a, 2.4c, 4.4ab and 3.266bc, respectively. Overall results 

showed that microbial insecticide Bt has killing efficiency for the larvae in the orchards. 
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Table 1. The results of laboratory bioassay of L1, L2 and L3 of Archips rosanus treated with the different concentrations of Bacillus thuringiensis 

Larval stage 
The used dose 

(ppm) 
The predicted mortality 

(%) 
(± SE) 

L1 
(3 days after treatment) 

4480 50 11150 
9010 90 34030 
10290 95 41120 
12700 99 54550 
15400 99.9 69700 

L2 and L3 
(6 days after treatment) 

4660 50 43470 
19040 90 271170 
23120 95 337830 
30760 99 463060 
39340 99.9 603610 
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Table 2. The mean mortality percentage (±SE) of L1, L2 and L3 of Archips rosanus treated with the different concentrations of Bacillus thuringiensis 

Larval stage Dose (ppm) 
Mean mortality percentage (±SE) 

48 
(hr) after treatment 

72 
(hr) after treatment 

96 
(hr) after treatment 

L1 

2000 8.8±2.2a 18.2±5.3a 49.1±5.1a 
5000 13.3±4.1ab 31.07±6.01ab 61.06±4.8a 
8000 18.05±2.5bc 39.2±5.2b 74.7±5.04b 
11000 22.7±0.5c 48.9±9.2bc 83.09±3.01bc 
14000 31.6±3.8d 59.9±5.1c 94.1±3.6c 

L2 

2000 10±3.1a 22.8±7.1a 46.1±4.05a 
5000 14.2±3.9a 31.7±2.8a 55.2±6.5a 
8000 18±5.8ab 44.6±3.8b 72.2±5.4b 
11000 24.4±2.3bc 53.1±2.6bc 76.6±3.5b 
14000 30.4±4.2c 59.3±4.4c 81.1±3.2b 

                             Mean with the same letters in mortality column are not significantly different   

LC50LC90Bacillus thuringiensisArchips rosanus 

Table 3.The LC50 and LC90 calculated for biopesticide, Bacillus thuringiensis on L1 and L2 of Archips rosanus 

Larval stage Time (hr) after treatment 
LC50 (ppm) 

(95%CI) 
LC90 (ppm) 

(95%CI) 

L1 

48 
21120 

(15140 

 

101790) 
39540 

(25330 

 

247370) 

72 
11230 

(9100 

 

14980) 
23390 

(40490 

 

18130) 

96 
2130 

(635 

 

4540) 
13790 

(10380 

 

28120) 

L2 

48   

72 
10370 

(8330 

 

13700) 
25610 

(19670 

 

42710) 

96 
2840 

(256 

 

5190) 
16840 

(13360 

 

26200) 
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Table 4. The mean comparisons of number of alive larvae of Archips rosanus at three treatments (1% Bt, malathion and control)  

by Duncan test at different sampling times (first year) 

Treatment 
Mean number of alive larvae (%mortality) 

7d after treatment 14d after treatment 
Control 2.068±0.03a (0) 0.332±0.001a (0) 

Malathion 2.334±0.02a (32.99) 0.132±0.003a (53.14) 
B.t 1.8±0.04a (17.59) 0.534±0.004a (35.20) 

Mean with the same letters in mortality column are not significantly different 

BtBt

Table 5. The mean comparisons of four treatments (1%Bt, 0.5% Bt, malathion and control) by Duncan test at different sampling times (second year) 

Treatment 
Mean number of alive larvae (%mortality) 

After treatment 
3 5 7 10 12 14 

Control 
6.066±0.07a 

(0) 
6.334±0.05a  

(0) 
5.466±0.05a  

(0) 
6.734±0.07a  

(0) 
6.8±0.06a  

(0) 
8.866±0.05a  

(0) 

Malathion 
1.00±0.02c 

(82.69) 
1.666±0.02b 

(72.39) 
2.4±0.06c 

(53.9) 
2.466±0.03b 

(61.56) 
1.866±0.03b 

(71.2) 
4.798±0.08b 

(26.64) 

0.5% B.t 
2.798±0.03b 

(56.78) 
2.668±0.02b 

(60.52) 
4.4±0.04ab 

(24.55) 
3.132±0.03b 

(56.4) 
2.536±0.04b 

(5.05) 
5.4±0.04b 

(26.28) 

1% B.t 
2.534±0.02bc 

(56.15) 
2.666±0.03b 

(55.82) 
3.266±0.05bc 

(32.28) 
2.134±0.02b 

(66.74) 
2.202±0.05b 

(66.01) 
3.4±0.04c 

(48.02) 
                 Mean with the same letters in mortality column are not significantly different  

Bt Bt

 

Table 6. The mean comparisons of four treatments (1% Bt, 0.5% Bt, malathion and control) by  
Duncan test at sampling dates (21, 29 and 35 days after treatment) (sampling unit = 50 cm sprout) 

Time (days) after treatment Treatment Mean 

 

21  
Control 25.60±3.5a 
0.5% B.t 18.798±1.7b 
1% B.t 11.132±2.3c 

Malathion 10.532±3.1c 

29 

Control 22.932±3.8a 
0.5% B.t 18.734±2.4a 
1% B.t 14.066±3.2b 

Malathion 9.932±1.9b 

35 

Control 14.466±2.5a 
0.5% B.t 10.2±3.1b 
1% B.t 6.066±2.2c 

Malathion 3.532±0.9c 
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