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Efficacy of some Insecticides and Their Use in Combination
with Diatomaceous Earth Against Tribolium castaneum

(Herbst) Collected from Corn Silos
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Abstract: Laboratory tests were carried out in order to evaluate the efficacy of malathion, _pirimiphos-methyl,
' permethrin and deltamethrin against red flour beetles, Tribolium castaheum (Herbst), which were collected from
different corn silos in Chiang- Rai, Phayao and Phetchabun provinces. The result revealed that pirimiphos-
methyl, at the recommended dosage, was the most efficacious in controlling adults of red flour beetles from
Chiang Rai, Phayao and Phetchabun provinces with the mortality of 67.0, 85.0 and 77.5 % respectively. In
addition, it was found that the red flour beetles from Chiang Rai and Phayao showed resistance trend to
permethrin and malathion insecticides. The use of diatomaceous earth (DE) originated from Lampang and USA
(Perma-Guard®) in combination with each resisted insecticide was also investigated for the control of red flour
beetles collected from Chiang Rai and Phayao provinces. The results showed that LC,, values of permethrin,
permethrin+DE (Lampang) and permethrin+DE (USA) when applied against red flour beetles from Chiang Rai
were 15,845, 4,151 and 2,404 bpm respectivefy while those from Phayao were 3,181, 2,590 and 1,709 ppm
respectively. For malathion insecticide, LC,, values of malathion, malathion+DE (Lampang) and malathion+DE
(USA) when applied against red flour beetles from Chiang Rai were 5,755, 4,565 and 4,507 ppm respectively
while those from Phayao were 6,186, 5,456 and 5,294 ppm respectively. \The LC,, values of insecticide+DE
. treatments were lower than insecticide alone treatments. Thisvindicated that the use of diatomaceous earth in
combination with insecticides could promote the efficacy of malathion and-permethrin insecticides in controlling
red flour beetles. Moreover, diatomaceous earth from the USA was more effective than {hose from Lampang
province.
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Table 1 Percentage mortality of Tribolium castaneum adults from Chiang Rai, Phayao and Phetchabun

provinces after treated with insecticides at recommended dosage

- Recommended Mortality”
Insecticide o i v
dosage (ppm) Chiang Rai Phayao Phetchabun
Malathion 445 0° 0° 0°
Pirimiphos-methy/ 5,575 67.00° 85.00° 77.50°
Deltamethrin 1,500 62.50° 57.75° 67.50%°
Permethrin 4,780 42.50° 35. oo 55.00°

"Within column, means followed by a common letter do not differ by 'LSD test with 95% confidence level
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Table 2 'LC,, of'malathion and pirimiphos-methyl on Tribolium castaneum adults collected -from Chiang Rai,

Phayao and Phetchabun provinces

Malathion (ppm)

Pirimiphos-methyl (ppm)

Location (Recommended dosage: 445 ppm) (Recommended dosage: 5,575 ppm)
LC,,* Lower Upper LG Lower Upper
Chiang Rai 6,491 4,261 413,778 4,790 3,672 7,144
Phayao 7,603 6,961 49,634 4,312 3,386 6,069
Phetchabun 5,280 1,332 6,033 3,662 0.00 i

* LC,, 95% confidence limits calculated from Logit PC program
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Table 3 LC,, of permethrin and deltamethrin on Tribolium castaneum adults collected from Chiang Rai,

Phayao.and Phetchabun provinces

Permethrin (ppm) ‘ Deltamethrin (ppm)
L ocation (Recommended dosage: 4,780 ppm) (Reoommended dosage: 1,500 ppm)
LC,,* Lower Upper LS Lower Upper
Chiang Rai 15,520 6,493 81,968 3,629 2,508 5,965
Phayao 13,863 7,603 58,778 3,301 2,561 4,604
Phetchabun 2,974 2,437 5,043 3,781 2,881 5,541

*LC,,95% confidence limits calculated from Logit PC program

Table 4 Percentage mortality of Tribolium castaneum adults from Chiang Rai (CRI) and Phayao (PYO)
treated with malathion, malathion+DE (Lampang) and malathion+DE (USA)

Percentage mortality of 7. castaneum adults at various dosages (ppm)‘/

Treatment 44467 5353 6,224 7,113 8,002 8,892
CRI PYO  CRI PYO CRI PYO CRI PYO  CRI PYO CRI  PYO
Malathion 375° 400" 50.0° 425° 550° 50.0° 625 575  65.0° 60.0° 70.0° 70.0°
Malathion+DE
(Lampang) 450° 425 625 475 650° 600° 700° 625" 700° 700" 725 775
Malathion+DE
(USA) 45.0° 428" 725 500° 775 575 775 725°  80.0° 80.0° 875  850°
DE (Lampang) 110.0°  150°  100°  150°  10.0° 150°  100° 150° 100" 150° 100° 150°
DE (USA) 30.0" 275% 300 275° 300° 275 300° 275 300° 275" 300° 275
Check - 00 00°  00° ¢ 0.0° 0.0° 0.0° 0.0° 0.0° 0.0° 0.0° 0.0°

0.0

" Within column, means followed by a common letter do not differ by LSD test with 95% confidence level.

DE = Diatomaceous earth
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Table 5 Percentage mortality of Tribolium castaneum adults from Chiang Rai (CRI) and Phayao (PYO)
treated with permethrin, permethrin+DE (Lampang) and permethrin+DE (USA)

Percentage mortality of T. castaneum adults at various dosages (ppm)

. Treatent 597 1,195 2,395 4,780 9,560 19,120
CRI PYO CRI  PYO CRI PYO CRI  PYO CRI PYO CRI PYO
Permethrin 175 250%  275%. 425° 3250 425 450° 500° 450° 600" 5257 650°
Permethrin+DE
(Lampang) 250° 350% 350° 425° 425° 4257 600° 575 675 650" 725 80.0°
Permethrin+DE
(USA) 325° 375° 475° - 450° 475° 475 625° 700° 725 87.0° 750° 90.0°
DE (Lampang) 100°  150° 100° 150° 100° 150° 10.0° 150° 10.0° 150° 10.0° 15.0°
DE (USA) 300° 275° 300° 275° 300° 275" 30.0° 275° 300° 275 300° 275°
Check 00° 00° 00° 00 00° 00 00° 00 00 00" 00 00

v Within column, means followed by a common letter do not differ by LSD test with 95% confidence level.

DE = Diatomaceous earth

Table 6 LC,, of malathion, malathion+DE (Lampang) and malathion+DE (USA) on Tribolium castaneum
adults collected from Chiang Rai and Phayao provinces

LC,, (Upper, lower)

Population
Malathion Malathion+DE (Lampang)  Malathion+DE (USA)
Chiang Rai 5,755 (4,444 , 6,607) 4,565 (1,822, 5,553) 4,507 (3,359, 5,143)
Phayao 6,186 (4,952 , 7,274) 5,456 (4,280, 6,171) 5,294 (4,506, 5,830)

* LC,,95% confidence limits calculated from Logit PC program

DE = Diatomaceous earth

Table 7 LC,, of permethrin, permethrin+DE (Lampang) and permethrin+DE (USA) on Tribolium castaneum
adults from Chiang Rai and Phayao provinces

: LC,, (Upper, lower)
Location -

Permethrin ‘Permethrin+DE (Lampang)  Permethrin+DE (USA)
Chiang Rai 15,845 (7,089, 198,721) 4,151 (2,726, 6,623) 2,404 (1,294, 3,945)
Phayao 3,181 (678, 6,466) 2,590 (1,972, 5,050) 1,709 (1,118, 2,387)

k LC,,95% confidence limits calculated from Logit PC program

DE = Diatomaceous earth
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