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Abstract

Efficacy of temperature and exposure interval on the toxicity of Silico-Sec®, a diatomaceous earth
formulation, was determined on 7-14 days old adults of Rhyzopertha dominica (F.) and Tribolium
castaneum Herbst under laboratory conditionsat 22, 27, 32 °Cand 65 + 5% R.H. Insects were exposed for
8-72 hours to diatomaceous earth at the rate of 10 g/m? on a filter paper inside plastic Petri dishes
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separately. Then the initial mortality was counted and, to determine delayed mortality, live individuals
were held for a week in clean Petri dishes without food at the same conditions of previous experiment.
LTsovaluesof initial mortality for R. dominica were 21, 12 and 9 hours at 22, 27, 32 °C, respectively, and
in the case of T. castaneum, they were 52, 27 and 18 hours at the same temperatures. The LTs values
indicated that R. dominica was more senstive to Silico-Sec® than T. castaneum under identical
conditions. Results indicated that the initial mortality of both species was significantly lower at 22 °C in
comparison with 27 and 32 °C, and a direct relationship between temperature and exposure period was
observed. Mortality percentage of both storage pests was higher after a week_than initial mortality.
Therefore, Silico-Sec”™ can be recommended as a structural treatment of stored grain fagilities.

Key words: initial mortality, delayed mortality, diatomaceous earth, Tribolium castaneum, Rhyzopertha
dominica
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Table 1. Meaninitial and delayed mortality (%) + SEM of R. dominica adults exposed to 10
o/m? Silico-Sec”® at different exposure intervals.

Exposureinterval (hour)

Temp. Mortality 8 16 24 48 72

2290 Initial 290.87+1.66de 29.71+0.79de 41.07+15d 712+ 1bc 85.73+0.12a
Delayed 86.66+1c 93.33+0.33b+ 100+ Oa 100 + Oa 100 + Oa

270 Initial 26.98+1.45e 60.39+1.12c 66.86 + 3bc 78.57+0.37ab 89.3+0a
Delayed 93.33+0.33b 96.66+0.16ab. 100 + Oa 100 + Oa 100 + Oa

32°C Initial 41.12+0.83d 64.32+1.66¢c85.73+0.12a 89.3+0a 89.3+0a
Delayed 100+ 0a 100 + Oa 100 + Oa 100 + 0a 100 + Oa

Means followed by the same letter for initial (1%, 39 and 5" lines) and delayed (2™, 4™ and 6™ lines)
mortalities separately at three temperatures are not significantly different. Duncan’s multiple range test at
p = 0.05. Temp. = temperature.
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Table 2. Mean initia‘and del ayed mortaity (%) + SEM of T. castaneum adults exposed to 10
o/m? Silico-Sec” at different exposure intervals.

Exposur e interval (hour)

Temp. Mortality 8 16 24 48 72

220C Initial 427+012e 16.60+0.12d 11.43+0.12de 36.14+3.37c 64.89+0.33b
Delayed  39.14+ 1If 56.93+05d 89.3+0b 89.3+0b 89.3+0b

27.9C Initial 9.44+0.45de 13.02+0.33de 29.97+0.12c 82.15+0.16a 89.3+0a
Delayed 46.92+1e 76.98+0.33c 89.3+0b 89.3+0b 89.3+0b

32°C Initial 13.02+0.33de 19.49+045d 84.13+0.5a 89.3+0a 89.3+0a
Delayed 100+ Oa 100+ 0a 100+ 0a 100+ Oa 100+ 0a

Means followed by the same letter for initial (1%, 39 and 5" lines) and delayed (2™, 4™ and 6™ lines)
mortalities separately at three temperatures are not significantly different. Duncan’s multiple range test at
p = 0.05. Temp. = temperature.
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Table 3. ANOVA of R dominica adults exposed to 10-g/m* Silico-Sec® at different
temperatures and exposure intervals.

-~ Degrees of Fvalues P
Sourceof varialion  “yooiom’  initid | Delayed  Iniid  Delayed
Interval 4 98.097** 9.818** 0.000 0.000
Temperature 2 42.209** 7.363** 0.000 0.0017
Interval x Temperature 8 6.165** 3.272** 0.000 0.005
Error 45
Total 59 CV = 12.25% 3.36%

** Significant difference at 1% level. Data were transformed based on Arc sin /x .

ilises Slaj glaalsols 5 ales s (T. castaneum o]

Table 4. ANOVA of T. castaneum adults exposed to 10 g/m’ Silico-Sec® at different
temperatures and exposure intervals.

o Degrees of F values P
QORI vaNgion . Cdom  Initid Delayed  Initid Delayed
Interval 4 280.782** 216.41** 0.000 0.000
Temperature 2 125.889** 124.76** 0.000 0.000
Interval x Temperature 8 27.52** 61.449** 0.000 0.000
Error 45
Total 59 CV = 15.02% 4.04%

** Significant difference at 1% level. Data were transformed based on Arc sin \/x .
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Table 5. LTx, values and confidence limits of R. dominica and T. castaneum adults exposed
to 10 g/m? Silico-Sec® at different temperatures.

LT cL Probit/log b Chi-
Species n Temp. 50 y regressionline P square
(hour)  (95%) y=bx+a var. (df = 3)
300 22°C 21 8-47 y=27x+14 056  0.09 6.21
R. dominica 300 27°C 12 10-14 y=32x+14 074 012 5.74
300 32°C 9 nc y=41x+ 1.1 118 055 201
300 22°C 52 31276 y=34x-08 0.76 0.1 6.01
T. castaneum 300 27°C 27 nc y=52x-25 096 0.00 16.52
300 32°C 18 nc y=69x-36 164 0.00 17.71

b var. = b variance; C.L. = confidence limit; n = number; nc = not cal culated; Temp. = temperature.
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