1 Ol i i el (gaal
VWAS = YV()): #V-VY

S35 4 gls SLE SlicoSe® O s b 5 adgl Sl )

Tribolium castaneum y Rhyzopertha dominica (Col.: Bostrichidae) JolS' &l i
(Col.: Tenebrionidae)

r_ﬁu},‘ dres \4:.-4_L5 Cﬁ‘-u‘)"s g\aa|}:1.=}5.o Ly e :J‘JL_..& 4 goans

Slidss V@‘ﬁfg@p,siﬁcmjﬁwus i S =Y (el o 0,8 ((6355LES (oSSl wapn sl olKSls )
Al oA Gl ley 5 U

masumeh_ziaee@yaho0.com : S5 xSl oy (3G J yis®

Initial and delayed mortality of Rhyzopertha dominica (Col.:
Bostrichidae) and Tribolium castaneum (Col.: Tenebrionidae) adults
exposed to Silico-Sec® formulation of diatomaceous earth

M. Ziaee'®", M. H. Safaralizadeh®, N. Shayesteh® and S. Uromchi?

1. Department of Entomology, Agricultural Faculty, Urmia University, Urmia, 2. Plant Pest and Disease Research

Department, Agricultural and Natural Resource Research Center of West Azarbajan, Urmia, Iran.
* Corresponding author, E-mail: masumeh_ziaee@yahoo.com

oS>

Soi VBV LS Slie 555 anpls Sbe SIHCO-SeC” &5V sn b a3 Slej salols 5 L il
AEabsT Ll s Tribolium castaneum Herbst o, g4z 5 Rhyzopertha dominica (F.) (iisS Ko s
5> St A el Ao ;3 N0 £ 0 d usby 5 S Sl g4 TY TV Y glales s lilesl s S sy
S a0 Glo BB s aasils Sb 5l mpe e o SV (25m 00 e s 4 Cole VY B A e slaalsls
138 51 ole 5 5med o ius (5,3 55 odbile 3L (gediy 33l 5 3 S g ad gl DL i led e 3 S 513 50s
Gadsl Sl LT Jpolie ks (1365 (6, b Uil s gl anin SO e &0 13 Jbosl wlie bal,d s
o 53 T cAStANBUM 5550 53 5 Celee & VY (VY 5 5w ol S Sl (gam 53 YY 5 YV Y sbales 55 R dominica
53 Rodominica oS ol i (VU ol KL LTso slie b3S 55500 csle YA 5 YV 0F (5w bales
Lol 53 Y (glos 3 658 55 o gadsl Slil .ol wlie Ll 2 s T. castaneum « <o Silico-Sec” Julas
A edalie Sloj galols 5 Les O s Saaly G5 ag S (Sl sme ssb 4ol S Sl (gama YY 5 YV glabes
HB LUl o Sl ) slane o SilTC0-SeC™ 1 3 a5l DUl 51 2oy acia S 51 ey (65151 3T 55 8 Ul o
Ll dpm 53
Rhyzopertha dominica (Tribolium castaneum we sbs Skt o5 b Sl w5l Sl 2 guds 0850

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 facilities.

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.

Exposure interval (hour)

Temp. Mortality 8 16 24 48 72

2290 Initial 20.87+1.66de 29.71+0.79de 41.07+15d 71.2+1bc 85.73+0.12a
Delayed 86.66+1c 93.33+0.33b 100+ 0a 100 + Oa 100 + Oa

270 Initial 2698+ 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 4112+0.83d 64.32+1.66c 8573+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 initid and delayed 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+ 1f 56.93+0.5d 89.3+0b 89.3+0b 89.3+0b

270 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 + Oa 100 + Oa 100+ Oa 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.

‘\S U'l‘ V&)L;LG ‘w s_ii dLﬁ‘) ‘)‘ Juu ol Jl};l‘ CJLQLJ -LP)J wi.'t.:ﬁ B )J
ol ds s wf_vl.:.a L3 g 0l (61345 an 5Ly S 5l gle sla s s n s ol s

Jﬁ.'l...a S8 95 ol S Sl e YY les o addl sl il ol Jaalsl b



i\ VWAS (V) YV Ol wlido i il (Saals

S (280 il pln Godins OLLS ¢ gd 0 pl (Y 5) sladsdr) La TV e DLl Ao o
Sslite (Sla0 sV ga b b i o3 SlaRlesl 53 50 e iz 5 ool 4 gL
(Korunic, 1998; Fieldset al., 2002) Lles yos Al |, e )l 40 5ls St

sl Ol b4 B oS s gla iy JLd gt S e LIS ()L U
(Chapman, 1971) il e oD o5 s 40 OLESLI L10e slse 5l 55 5L 3550 O el
Od 0dd i S 3wl S LTS palS ca g o0 Gesle 325 e
Ll e win S CidS 5l 65 0 a olS Ol i Sl il 1 as S e 6 i
32 White & Loschiavo (1989) Clii sl A2l o4 esle o LT e e e 4
5> 1, T confusum 5 O. mercator JolS' il o ¢ opadies ol S 0 S e oy
et 3300 ket |y sl S 5 el 513 I3 AT e slme 53 Iz gla0le;
G s wis S gl Kag ebile oy S 1y i (el Sl uw ke w
Sl Aoy L3S (S ol gosls Olse w0 3l 5l ole by gsle sla s
» e A g ol Sle Gesle gl la s sn s 48 5 e S ol i
(White & Loschiavo, 1989) sl ials (g ls sas b 4 350 Ol i L]

S Silico-Sec” & g0 b 2Se i A6 sl ) cIYs sdel Cos 4
Ol i S Gy e Ll b 68 55 a5 b s adsl Sl e 55 e sl
5> Sl i oS sk il Gl LS e 1B e gls S (e s S
Sladsds) Sl s Hls pme BV Ladley HsSB w5 A sdalie Cell VY Ol
OgeVsn b 3l oo oS V0 33 (S ke 3 s 53 55 Cooketdl. (2002) (¢ 5 Y
Obdlis gais S ol i gy LU C]a“ sl L oasgls S Silico-Sec®
Vol e 10 5l S ol i Sl ds s &S Lsls LS Oryzaephilus surinamensis L.
Cbd8 L Silico-Sec” iSe i oUls Jiolpl Sl a5 dey 55 V8 3l e 184 @ Gy
ol Ole 3

to5ks Sbe SiliooSec” &se¥sn b 5 b 5 adsl 2Se i 3 bl s

YY 5TV Y Glales (o8 55 Lasede 3] gaded 5 (5dS Soge b5 Ol i )



Sl iSe i SUls des (I8l Lo syl sems s pme Ol o S sl gam o
(8 5T ladsdr) ol s pme Oloy 5 Les late Sl Jlcpioman Al o 21580 e gilis
Lais aegls S Csloes jo Ol i (6,551,830l e 5 Loy oS sls OLES @L..,
S5l am) by sl Sl (gl ol aloms (CV) ks g b slie i ls SaS

(8 5Y lad i) wl&:.o-dc,b O35 Jgd LB 55l i (godas OLIS (azia

Sy JolS i (655 SIICOSCT m o ez p 5V 53 lls s ¥ g
il Sl sladlols 5 ales 5 (R dominica ¢ iliS

Table 3. ANOVA of R dominica adults exposed to 10 g/m? Silico-Sec® at different
temperatures and exposure intervals.

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

- Degrees of F values P
Source of variation  “reoiom initial Deayed  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. LT, 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 o regression line 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+11 118 055 201
300 22°C 52 31276  y=34x-0.8 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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