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The lethal effects of diatomaceous earth and agueous-methanolic neem extract, Melia azedarach
as a single and mixed application on Tribolium confusum and Callosobruchus maculatus

F. BAGHERI™, N. MOFIDI?, M. ALI AKRAMI®
1, 2, 3. Assistant Professor, Assistant, Professor, of Dept. Plant Protection, School of Agriculture, Shiraz University, Shiraz, Iran

Abstract

Evaluation of single and integrated effects of diatomaceous earth and neem fruit extract, Melia azedarach, against 1-to-3-day-old insects
of flour weevil, Tribolium confusum (Col., Tenebrionidae) and cowpea seed beetle Callosobruchus maculatus (Col., Chrysomelidae). Three
replications were performed by contact toxicity by filter paper residue test and the mortality was measured 24 and 48 hours later. After 48
hours interval, the LCso level of Permaguard® formulation of diatomaceous earth against flour weevil was 4.6 times less than 24 hours interval.
In the case of other species, this amount decreased by 3.2 times. Over time, from 24 to 48 hours intervals, the effect of the neem extract on
both species increased. Also, there was a synergistic relationship between neem fruit extract and diatomaceous earth in both species and both
times studied, which increased with increasing exposure time. Therefore, the simultaneous use of these two compounds could improves the
effectiveness of these compounds.
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Table 1. Evaluation of the LCs of Permagard® on Callosobruchus maculatusadult and Tribolium confusum insects After 24 and 48 hours.

Insect Chi-square  Degrees of freedom Slope +SE (Upper Iimit-lol;/v%?'olimit) mg fem? ET;

Callosobruchus 17.572

maculatusadult 2.105 13 1.804 £ 0.334 (29.178- 13.373) 24
Callosobruchus 5.530

maculatusadult 2.757 13 02951319 (7.129-3.852) 48
Tribolium 182.678

confusum 1.343 13 1.041£0.305 (108.271-1025.911) 24
Tribolium 39.989

confusum 4.070 13 1.885+0.290 (32.044-47.990) 48

el BA 5 YE 5l ae 50 aind g Ol labi Jler Sy S Ol 2> (55, (Melia azedarach) CL‘ 055 osbas 100 SaiS oLyl =Y
Table 2. Evaluation of the LCs, of Bitter Olive extract (Melia azedarach) on Callosobruchus maculatusadult and Tribolium confusum adult insects
After 24 and 48 hours

Insect Chi-square  Degrees of freedom Slope +SE (Upper Iimitlrlg\?\?er limit) /| ET;
Ic::mblesﬁnr? 1.271 13 2471 +0.481 (70.3?93-'91%3453) 24
confusum 1607 13 2436 £0425 (21.608.46.877) 48
meculasadls 258 13 122320253 (36.775,110.325 24
Callosobruchus 3.998 13 1438 +0.226 14.604 48

maculatusadult

(9.990-20.313)
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Table 3. Investigation of the combined effect of Permagard® and bitter olive extract (Melia azedarach) on Callosobruchus maculatusadult and
Tribolium confusum adult insects after 24 and 48 hours.

Insect Chi-square  Degrees of freedom Slope +SE (Upper Iimitlrlg\?\(;er limit) /| 1(;']2,";
Zc::\t:‘ﬂlslﬂrr: 1.053 13 2.118£0401 (48.6%12.-0572.524) 24
Sonfustm 0691 13 21870370 (29.2811?862) 48
meculatsacut 1157 13 1.295:£0343 (20.450756.183) 24
Callosobruchus 3.409 13 1381 +0.283 17.261 8

maculatusadult

(12.067-26.484)
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Table 4. Study of significant differences in the lethal strength of different compounds with each other and at different times, based on the lethal
concentration ratio of 50% for C. maculatus and T. confusum.

LCs, ratio LCsoratio
Comparison (Upper limit-lower limit) Significance (Upper limit-lower limit) pl/l ~ Significance

flour weevil Four-point beetle

LCs of Permagard® in two-time intervals 24 4.568 Yes 3.177 Yes

and 48 hrs. 10.343-2.018 (2.026-4.983)

LCso of Melia azedarach extract in two-time 2.501 Yes 3.946 Yes

intervals of 24 and 48 hrs. (1.535-2.739) (2.093-7.441)

LCs, of combined effect of Permagard® and Melia 1.664 Yes 2.928 Yes

azedarach extract in 24 and 48 hrs. (1.181-2.345) (1.323-6.478)

LCs, of Permagard®and Melia azedarach extract 2177 No 0.305 Yes

after 24 hrs. (0.960-4.939) (0.161-0.589)

LCs, of Permagard®and Melia azedarach extract 0.997 No 0.379 Yes

after 48 hrs. (0.736-1.298) (0.243-0.589)

LCs of combined effect of Permagard®and Melia

azedarach extract with bitter olive fruit extract 0.728 No 0877 No
(0.519-1.022) (0.362-2.122)

after 24 hrs.

LCs, of combined effect of Permagard® Melia 0.334 No 2.876 Yes

azedarach extract with Permagard®after 24 hrs. (0.415-0.773) (1.307-6.329)

LCs of combined effect of Permagard®and Melia

azedarach extract with bitter olive fruit extract 0.897 No 1182 No
(0.669-1.204) (0.716-1.952)

after 48 hrs.

LCs, of combined effect of Permagard®and Melia 0.918 No 3.121 Yes

azedarach extract with Permagard®after 48 hrs.

(0.689-1.224)

(1.971-4.942)
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Table 5. Comparison of lethality of different compounds with each other and at different times, based on 50% lethal concentration ratio.

LCs ratio
Comparison (Upper limit-lower limit) Significance
ul/l

LCso of Permagard® after 24 hrs. against Callosobruchus 10.396 Yes
maculatusadult and Tribolium confusum (4.361-24.780)
L Cs, of Permagard® after 48 hours against Callosobruchus 7.231 Yes
maculatusadult and Tribolium confusum (5.145-10.161)
L Cs, of Melia azedarach fruit extract after 24 hours against 1.456 Yes
Callosobruchus maculatusadult and Tribolium confusum (0.823-2.576)
LCs, of Melia azedarach fruit extract after 48 hrs. against 2.802 Yes
Callosobruchus maculatusadult and Tribolium confusum (1.877-4.181)
L Cs, of combined effect of Permagard® and Melia azedarach fruit 1.209
extract after 24 hrs. against Callosobruchus maculatusadult and . No

- (0.568-2.573)
Tribolium confusum
LCso of combined effect of Permagard®and Melia azedarach fruit 2127
extract after 48 hours against Callosobruchus maculatusadult and : Yes

Tribolium confusum

(1.395-3.243)
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