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Table 1- The mean (+SE) of incubation period (day) of S. cerealella under different UV C-irradiation times

Age of eggs (days)

Exposure 1 2 3
period (min)
Female Male Female Male Female Male

0 5.13+0.11% 5.1920.09** 5.13+0.11%° 5.19+0.09*° 5.13+0.11%° 5.19£0.09%°
0.5 5.14+0.115 5.23+0.125 6.24+0.114 6.32+0.10" 6.36+0.14"" 6.400.124
1 5.42+0.19% 5.44+0.20% 6.57+0.20* 6.46+0.18% 6.5420.18%* 6.21+0.11%
2 5.4440.17" 5.33+0.17"° Nd Nd 6.71£0.28** 6.43+0.20*
3 5.50+0.295 5.50+0.29% Nd Nd 6.40+£0.274 6.57+0.30*
4 5.45+0.255 5.09+0.16" Nd Nd 6.67+0.337 6.67+0.33

*The means in each columns with the same lower case letters are not significantly different within various exposure time with controls and means
in each rows with the same capital letters are not significantly different within various age groups of eggs (P < 0.05, SNK), Nd= No data, because
egg hatch was very low.
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Table 2- The mean (+SE) of larval-pupal period (day) of S. cerealella under different UVC-irradiation times

Age of Eggs
Exposure 3 2 1
period (min) Male Female Male Female Male Female

0 38.05+0.74% 37.26+0.31% 38.05+0.74" 37.26+0.31 38.05+0.74" 37.26+0.317
0.5 37.85+0.99/B2 38.90:1.60"E¢ 39.31+1.16% 39.86+1.321 36.82+1.08"82 35.3240.775%¢
1 36.00+1.774 37.12+0.86™ 35.71+3.00% 38.77+1.30™ 37.38+1.12% 36.90+0.67®
2 35.67+1.08" 37.56+0.73" Nd Nd 37.29+2.02" 33.29+1.39"%
3 37.5043.66™ 38.5042.721 Nd Nd 36.30+1.42% 32.29+]1.2%¢
0 39.73+1.88" 35.54+0.80™ Nd Nd 39.33+1.33M 33.33+1.24

*The means in each columns with the same lower case letters are not significantly different within various exposure time with controls
and means in each rows with the same capital letters are not significantly different within various age groups of eggs (P < 0.05, SNK),
Nd=No data, because egg hatch was very low
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Table 3- The mean (+SE) of adult longevity (day) of S. cerealella under different UV C-irradiation times

Exposure Age of eggs (days)

period 1 2 3

(min) Female Male Female Male Female Male

0 13.03+0.49™° 9.28+0.355 13.03+0.49% 9.28+0.355 13.03+0.49% 9.28+0.35%
0.5 10.424+0.63 9.07+0.33% 10.80+0.45"° 8.89+0.325 7.504£0.33° 7.43+0.26%
1 12.3340.80™ 9.4440.465% 10.71+0.61%° 8.38+0.38P* 8.23+0.64° 7.31£0.24™
2 10.11£1.114 9.33+0.69%* Nd Nd 8.43+0.65%° 8.00£0.53%
3 11.7541.55% 8.00+0.415 Nd Nd 8.900.60" 9.000.58"
4 12.3340.83" 9.82:+0.32482 Nd Nd 7.68+0.425° 9.33+0.67%

*The means in each columns with the same lower case letters are not significantly different within various exposure times with control and means
in each rows with the same capital letters are not significantly different within various age groups of eggs (P < 0.05, SNK), Nd= No data, because

egg hatch was very low.

S 0,55 Jsb

Gola e Ml 035 53 5 ST slapsS L3 skd Sles 5 dald s esle i (S5 e)ss Jsb :Sle o
Slagme S el U5 slasled 5 dald 53 ess0 cpl Jsb m eds) e slapss 3 Ll (B 50) LS s dalie
Slaw 531 3 5 OVYVEY/AL dali sl 31 s esle Dl i S50 b Sl S sba (Ed5d) Cudls s
OV NPV OY/LLEY/NA 0¥/ 0 /8) 0+ /N /AN 55w aids £ 5 ¥ Y ) /0 LU, oley Sode b sl
23a) 4w e Sl Jols el (S5 esss Aok 0S0le o 5 Sliie sadd alee 555 YRV
ol Jsb 3 e slaess 53 (P<0.05) Cutls 3pms s ime OOl Aald 5 i35 av 5 53 ey sdd U5
@ U Sl Jeol 331 5s 5 A a5, OVVYE/OY Uald 55 a8 glasS w asl als U5, 31 js ey
5o BTV 5 EVATEYAL EVVVEV/AY 00/ 10/ 4V /AN ol 5w aids £ 5T .Y o) /0 Do
5010 Sde w55 53 WS 03 w5 5 S slaas Sl Jool esle 5 3313 s (S5 ey Job el sy
S oo ol s ol e Ol LU slaoly e [Kos s s (P<0.05) sls 0L s sms OS] 4is £
O e s Oy (S5 ey sk 6,5 U, Ol e sls 0L L sSB o4 S s
S o 1 S5 050 Jsb slime s 4 o35 e s U5 Oy Dke Jlite 5 et U5, slaess
Aas eyl

Sy slysbe andl b WU 5 it ladl e s S, cerealella (e dn JolS s S 0555 Jgb —§ g

Table 4— The mean (+SE) of whole life (day) of S. cerealella under different UV C-irradiation times

Exposure Age of eggs (days)
period (min) 1 2 3
Male Female Male Male Female Male

0 56.21£0.84® 51.7240.525° 56.21+0.84 51.7240.525 56.21+0.84" 51.72+0.525
0.5 53.4240.83® 54.20+1.18 56.34+1.25 55.07+1.30* 50.68+0.91%° 49.1620.66%"
1 53.75£1.73® 52.06+1.014 53.00£3.35% 53.23+0.64" 52.15£0.91*° 50.41£0.69*
2 51.22+1.46"° 52.22+1.54% Nd Nd 52.44+2.18® 47.71£1.82%°
3 54.57+0.22% 51.75+2.39 Nd Nd 51.60£1.372° 47.86+1.89%°
4 57.54+2.08" 50.45+0.905° Nd Nd 53.68+1.76"5® 49.33+0.67%*

*The means in each columns with the same lower case letters are not significantly different within various exposure time with controls
and means in each rows with the same capital letters are not significantly different within various age groups of eggs (P < 0.05, SNK),
Nd= No data, because egg hatch was very low.

AN



(Y8-Y04) AFAL Jlu b o5led ¥ Al : ol o i Sl meas aslihoas

S. cerealella «oM& Ay S éu;}‘gﬁrﬁu’ e 9 o slogle Al b SUs e S0 Jgue

Table 5- The effect of exposure time with UVC-irradiation and age of eggs on biological parameters of S. cerealella.

Biological parameters Source of variation df Sum of Squares Mean Squares F value P value
Exposure time (min) 5 108.4397502 21.6879500 47.32 <0.01
Incubation period Age of eggs(day) 2 60.0635377 30.0317688 65.53 <0.01
Exposurex Age 7 42.7437770 6.1062539 13.32 <0.01
Larval-pupal Exposure time (min) 5 100.7218023 20.1443605 0.90 0.482
development period Age of eggs(day) 2 222.8542798 111.4271399 497 <0.01
Exposurex Age 7 299.4963740 42.7851963 1.91 0.066
Exposure time (min) 5 424.6631805 84.9326361 10.87 <0.01
Adult longevity Age of eggs(day) 2 187.4434203 93.7217101 12.00 <0.01
Exposurex Age 7 209.6556498 29.9508071 3.83 <0.01
Exposure time (min) 5 196.4981972 39.2996394 1.44 0.207
Life span Age of eggs(day) 2 592.6996870 296.348435 10.89 <0.01
Exposurex Age 7 656.9220202 93.8460029 3.45 <0.01
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Abstract

The Angoumoise grain moth, Sitotroga cerealella (Olivier), is a polyphagous and cosmopolitan
species. This pest is distributed in Iran and all over the world. In this research, the effect of UV-
irradiation was investigated on the biological parameters of S. cerealella. The 1, 2 and 3-days-old
eggs were exposed to UV-irradiation (254 nm wavelength) for 0.5, 1, 2, 3 and 4 minutes at
temperature of 27+3°C, a photoperiod of 10: 14 (L: D) and 60+£5% relative humidity. The results
indicated that all exposure periods of UV-irradiation reduced percentage of hatching eggs. An
increase in time of exposure to irradiation caused a gradual decrease in percentage of hatching in
all age groups of eggs. It was observed that 2 and 3-days-old of S. cerealella eggs were more
sensitive to UV-irradiation than 1-day-old eggs. Percentage of hatching eggs was 88.33% in
control. However, hatching were inhibited up to 35.83, 3.33 and 18.33, respectively by 4 min
exposure of 1, 2 and 3-days-old eggs of S. cerealella to UV-irradiation. At 2 and 3-days-old eggs,
all exposure periods of UV-radiation increased significantly the incubation period of eggs of males
and females in comparison to control. Adult longevity of females originating from 2 and 3 days-old
treated eggs decreased significantly in comparison to control. However, in all age groups of eggs,
no significant difference was observed between adult longevity of males in treated eggs and
control.
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