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Table 1. Oviposition deterrence percentage (mean+SE) of Callosobruchus maculatus on different pulses treated with Aerosil® and Nanosav

Concentration (mg/kg)

Pulses Nanosav Aerosil® Fro

50 100 200 300 50 100 200 300
Cowpea 16.7+0.0™ 309+03™ 48.0+0.0" 67.2+0.1% 24.0+0.0° 38.0+0.0%  55.0+0.0% 76.2+02° 117165
Greengram  18.3+0.3"" 39.0+0.0™ 55.0+0.0™ 73.2+0.1% 27.8+04°% 533+04%  63.3+0.1 80.0 £ 0.2”° 5883.2
Black gram  34.8+0.6™  48.0+0.0% 63.0+0.0° 83.8+0.1% 435+065 595+01”®  73.9+06% 96.6 + 0.1"* 3954.6
Chickpea 23.6+1.1™ 413+07° 585+01°  75.0+0.0% 35.2+0.0% 547+02%" 64.6+01 87.0+ 0.1 16221
Lentil 46.0+00™ 584+01° 848+0.0% 916+01™ 21.7+01"  31.0+£02%° 523%0.3% 67.0+0.2° 18200.2
Fa.10 3935 726.8" 34738.2" 10079.2" 7337 2112.9” 6734 5117.17

Means followed by the same uppercase letter within each row and lowercase letter in each column are not significantly different using Tukey’test at p < 0.05.
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Table 2. Egg hatching percentage (mean+SE) of Callosobruchus maculatus on different pulses treated with Aerosil® and Nanosav

Concentration (mg/kg)

Pulses Nanosav Aerosil® F64
Control 50 100 200 300 50 100 200 300
Cowpea 100 + 0.0 82.0+0.0% 740+01° 66.0+0.1® 54.0+00™ 78.0+0.0% 70.0 + 0.0%° 62.2 +1.5%° 44.4 +1.8" 863.6"
Green gram 100 + 0.0 88.0+0.1% 80.0+02° 722+15™ 61.1+11™ 84.0+0.0% 76.0 + 0.0% 68.2 + 0.0% 52.2 +1.5" 656.5
Black gram 100 + 0.0 770+0.0%  69.0+0.0° 61.2+00 50.2+0.0" 73.0+0.0% 65.0 + 0.0%¢ 58.0 + 1.0%¢ 33.3+1.7"° 1606.8"
Chickpea 97.8+ 15 70.0+0.2%  62.0+06 540+00™ 43.0+00" 66.0+0.0% 58.0 + 0.0% 50.0+0.0%  24.4+1.8" 237.17
Lentil 96.7 1.7 64.0+0.0% 56.0+0.0° 48.0+00™ 37.0+0.0™ 60.0+0.0% 52.0 + 0.0%° 44.0 +0.0% 13.3+1.7" 223.2"
Fa40 25"™ 6364.1" 1090.2™ 151.9” 357.1" 10287.4™ 11386.7"" 1440 83.2""

Means followed by the same uppercase letter within each row and lowercase letter in each column are not significantly different using Tukey’test at p < 0.05.
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Table 3. Adult emergence percentage (mean+SE) of Callosobruchus maculatus on different pulses treated with Aerosil® and Nanosav

Concentration (mg/kg)

Pulses Nanosav Aerosil® Fr64
Control 50 100 200 300 50 100 200 300

Cowpea 98.9 + 1.1 80.0+0.0%  71.1+1.1°® 622+15% 47.8+15% 744+185®  66.7+17°% 556+18™ 37.8+15™ 17837
Greengram  98.9+1.1% 85.6 + 1.8 78.9+1.1% 68.9 + 1.1% 55.6 + 1.87 75.6+18°%  71.1+11°%®  60.0+0.07 456+18% 1374”7
Black gram  97.8+22"  744+18% 64.4 + 1.8 53.3+1.7°%  356+18™ 60.0£0.0°° 50.0+24%  40.0+17% 244+18°% 14447
Chickpea 94.4+18"  65.6+1.85 56.7 + 1.7% 42.2 + 1.5 25.6 + 1.8 53.3+1.7°  422+15°  27.8+22% 12.2 + 1.5 133.77
Lentil 92.2 +1.5% 55.6 + 2.95¢ 44.4 + 1.8 23.3+1.7% 11.1 +3.1™ 45.6 + 1.8 33.3+1.7% 144+18%!  11+11° 106.7"
Fa40 46" 39.7" 7497 139.7 38.7" 615" 84.8" 118.8" 143.77

Means followed by the same uppercase letter within each row and lowercase letter in each column are not significantly different using Tukey’test at p < 0.05.
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Table 4. Loss weight percentage (mean+SE) caused by Callosobruchus maculatus on different pulses treated with Aerosil® and Nanosav

Concentration (mg/kg)

Pulses Nanosav Aerosil® F764
Control 50 100 200 300 50 100 200 300
Cowpea 540+01%  47.0+01%  41.0+01%  350+0.1% 29.0 +0.6™ 42.0+01%  370+01™  30.0+0.17 240+0.1%  1581.3"
Greengram  60.0 + 0.4"° 56.0 + 0.6 50.0 + 0.4 45.0 + 0.5°° 39.0 + 0.4 50.0 + 1.0 450+0.2°  40.0+0.1F 31.7+0.2% 333.7"
Black gram  66.8+0.0"  60.0+0.3%*  550+03"  52.0+0.0% 46.2+01%°  57.0+0.0%°  50.0+0.07 440+00"™  381+01"° 1946.8"
Chickpea 70.0+0.0"  67.2+00%  62.0+00“®  580+00°  500+00° 620+00%° 57.0+00%  52.0+00% 450+0.0"  43684™
Lentil 41.2 +0.0% 29.3+0.4% 23.0+ 0.2 16.0 + 0.1 10.4+0.1" 34.0 +0.0% 27.5+0.1°° 21.0+0.0™ 18.0+0.0®  3869.9”
Fa40 3868 1535.2" 4103.2" 5071.2" 2729.4™ 607.4" 6077.2" 8263.2" 5703.8"

Means followed by the same uppercase letter within each row and lowercase letter in each column are not significantly different using Tukey’test at p < 0.05.
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Table 5. Number of progeny production (mean + SE) of Callosobruchus maculatus on different pulses treated with Aerosil® and Nanosav

Concentration (mg/kg)

Pulses Nanosav Aerosil® Fr6a
Control 50 100 200 300 50 100 200 300
Cowpea 1000 * 18.6" 650.0+ 2.0  400.0+3.7°° 250+1.9°  180+0.0%  400.0+6.2° 250.00+2.1°  200+3.7%%  108.9+32™ 2156.3"
Greengram 1317 +2.9"° 950.0+1.9%  650.0+3.0° 350+1.97  220+2.0"  700.0+6.2° 450.00+1.3% = 250+1.3° 150.0+1.0°  14115.9”
Black gram 1600 + 6.0°° 1200 +3.7%*  800.0+3.0° 500+3.0™  370+1.6%° 1000+85%°  600.00+3.0°  350+14"  250.0+1.3" 148216
Chickpea 2000 + 3.7% 1700 + 4.2%% 1300 + 3™ 950 +1.0™  600+1.9™  1343+1.3“®  1002.2+3.7%  700+25%  450.0+0.9"  23481.6"
Lentil 308.9 + 2.7°¢ 199.3+1.5%  107.2+15%  65.0+0.0™ 40.0+04" 250.0+1.0°%®  190.00+0.6  120+05%  81.30+0.3% 8170.3"
Fa40 5468.3" 32006.4" 14551.1" 41460.9™ 257379 6477.2" 15003.1" 56985 2368.7"

Means followed by the same uppercase letter within each row and lowercase letter in each column are not significantly different using Tukey’test at p < 0.05.
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Abstract
Background and Objectives
Legumes are an important source of protein for humans in the world. Leguminous food is
mostly attacked in storage environments by several pests. Callosobruchus maculatus (F.)
is considered as the main pest of pulses. Chemical insecticides and fumigants are the
main methods to control stored product pests. Considering adverse effects of these
compounds, it is needed to develop alternative control strategies that will be effective,
biodegradable, cost-effective, and without any adverse effect on non-target organisms.
Nano particles are the new generation of these safe products.
Materials and Methods
In this study, the effect of two silicon dioxide nanoparticles, Aerosil® and Nanosav was
investigated on oviposition deterrence of C. maculatus in four concentrations viz. 50,
100, 200, and 300 mg.kg™ on 5 pulse seeds of cowpea, black gram, green gram,
chickpea, and lentil. After treatment, pulse seeds were exposed to one-day old male and
female adults. Five days after treatment the laid eggs were counted. The second
experiment was carried out to evaluate the effect of two silica nanoparticles on egg
hatching and adult emergence of pulse bruchid. For this purpose, the legume seeds, each
with a one-day old egg, were treated with the same concentrations; then the seeds were
assessed for hatching eggs and emerging adults. In another experiment, the effect of these
formulations was checked out on weight loss and progeny production after 3 months.
Declared pulses were treated with the same concentrations and then exposed to 1-day old
male and female adults. After 3 months, the percentage of weight loss and the number of
produced progeny were recorded.
Results
The most oviposition deterrence was on black gram with the mean percentage of 96% in
300 mg.kg™ of Aerosil®. The least percentage of hatched eggs and emerged adults was
on lentil with the mean of 13 and 1% with 300 mg.kg™ of Aerosil®, respectively.
The least weight loss was on lentil with the mean percentage of 10 with 300 mg.kg™ of
Nanosav. The least progeny production was induced with 300 mg.kg™ of Nanosav on
lentil with the mean number of 40 progeny.
Discussion
The results of this study showed that Aerosil® was more effective than Nanosav, but both
silica nanoparticles had enough efficiency against infestation of C. maculatus and can be
used effectively in the integrated management of C. maculatus in pulses.
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