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Table 1. Percentage of mortality of Sitophilus zeamais {adults) exposed to heating temperatures at 60°C,

70°C and 80°C
Treatment
Insect stages Time (min.) %aMortality
Temperature
Adults 60+2°C 10 0.0040.00a
20 0.00+0.00a
30 0.0020.00a
40 0.67£1.15a
50 1.3342.31a
60 52,67+23.18b
70 100.000.00¢
80 100.00::0.00¢
90 100.00-+0.00c
70+2°C 10 0.00£0.00a
20 0.67+1.15a
30 3.33£1.15b
40 100.00::0.00c
50 100.00+0.00¢
60 100.000.00¢
80+2°C 10 0.67+1.15a
20 38.67+31.01b
30 100.00£0,00¢
40 100.00+0.00¢
50 100.00+0.00¢
60 100.00+0.00¢

Data were reported in means + standard deviation. Means for each characteristic followed by the same

letter within the same column are not significantly different by Duncan’s test (P<0.05)
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Figure 2. Percentage of mortality of Sizophilus zeamais (adults) versus exposure time compared between

different heating temperatures at 60°C, 70°C and 80°C
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Table 2. Percentage of mortality of Sitophilus zeamais (eggs, larvae and pupae) exposed to optimum

heating temperatures at 70°C

Treatment
Insect Stage Time (min,) % Mortality
Temperature
Eges 70+2°C 20 30.26+31.53a
40 98 45+2.69b
60 100.00+0.00b
30 100.00+0.00b
100 100.00£0.00b
120 100.00+0.00b
Larvae 70£2°C 20 43.98+38.422
40 94.,09+9,01b
60 100.00+0.00b
80 100.00+0.00b
100 100.00+0.00b
120 100.00+0.00b
Pupac 70£2°C 20 53.08+12.79a
40 97.22+4.81b
60 100.00+0.00b
80 100.00+0.00b
100 100.00+0.00b
120 100.00+0.00b

Data were reported in means + standard deviation. Means for each characteristic followed by the same

letter within the same column are not significantly different by Duncan’s test (P<0.05)
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Figure 3. Percentage of mortality of Sitophilus zeamais (eggs, larvae and pupac) versus exposure time on

the treatment of optimum temperature at 76°C
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Table 1. Developmental period [meantSD (range)] of Theocolax elegans on larvae of Sitophilus

zeamais under various temperature conditions

Developmental period

Temperature
o Female Male
0 y
1 Days n Days

20 64 54.4 + 0.47 (49-67) 26 53.8 £ 0.83 (47-65)
25 152 25.7+£0.11 (23-32) 76 24.5+£0.15(22-27)
28 181 19.9 £ 0.08 (18-26) 74 19.1 £0.15 (17-25)
30 225 17.1 £ 0.04 (16-19) 94 16.3 £ 0.09(15-19)
32 217 16.2 £0.06 (15-23) 79 15.6 £0.13(15-24)
35 101 18.1 £ 0.16 (16-23) 26 16.7 £ 0.27 (15-21)

Y1 = total adult emerged at each temperature
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Table 2. Sex ratios and adult longevity {meantSD) of T. elegans under various temperature conditions

o Sex ratios Longevity (days)
Temperature (" C)
(female/male) Female Male
20 2,46:1 14.5+0.86 20.6+1.30
25 2.00:1 8.7+0.39 10.0+0.54
28 2.45:1 8.0+0.42 7.840.42
30 2.3%:1 7.3x0.40 7.240.68
32 2,75:1 5.5+0.30 5.2+0.38
35 3.88:1 4.5+0.32 3.6+0.39
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Table 3. Total progeny and longevity of adult female (with hosts) of 7. elegans at 25 and 30 °C

o Total progeny longevity of adult female
Temperature (C})
(mean+SE) (mean+SE)
25 161.04+6.6 37.9+2.82
30 110.1%11.0 21.3£1.10

-

Flinn #:0¢ Hagstrum (2002) 5211391 igaungdl 35°C upw@ouszarondenn 24 $2Tua

' F

Wiy uﬁi“lumﬁmnﬂaﬁﬁé’qwuummﬁuumqﬁhﬁ%ﬁﬁagﬁqmwgﬁﬁ uazdaeusn e liunuuas
oy uaiuiuaudougugn idies dwerufannsanmanslivesiigamadize nesan
msavvesumuiiouszezneududuiogeiiiiule Saqmiioudiguvgd 35°C srqaiulidmiy
mMaTandy Tovotuauilou T elegans 1uﬂ1mz‘ﬁqmwgﬁﬁﬁuE?amsLﬁﬂg;ﬁuimmummﬁuu L
distinguendus agjﬁ 34°C (Ryoo e al., 1991) uazraa lumssqay lnuowauilion A. calandrae
ﬂzéfuﬁqﬂﬁqquﬁ 35°C (Smith, 1992) ﬂmi’fﬂnmm'imm'h weidon 4. calandrae M2z e11I0
Ufuduaznudeemadou ldannuauilou T elegans

4. msfneszanEmwvesunudion 7. elegans lumariugudrsarsdnalng

nnmIasniudnaudnndninaluiedd gy @ 4 wuhdwaudiens

19“::111-: 3/

1 ¥y ¥ v
f12 Inaindu Idnnnssudimsddesusuiionuuunatenssne s uas 10 gruiifsuaniosiga

U



31

uanaedivediAgneadaduiuaudesdn e ldninnssuitaiugu Tusasfing
b 3
Udssumudiouionsaded s § wusuaudesadn nmnnahmsdaesuaudiounarsada s g
1 o g o ag )W ] v v =2 1 ' q,; P o
pgnidsdAgnatauiu ugmsilassuswdiou 10 § dudinsdaseaiudsaiiaaees

¥
9173 Twamnnimsdassnatsas e hinana1amaada

Table 4. Maize weevil numbers from 250 g of probe samples from drums of rice with single and

multiple release of 7. elegans. (1 year)

Sampling date

Treatment 9 weeks 15 weeks 21 weeks 27 weeks 33 weeks

Dec. 12,2003  Jan. 30,2004 Mar. 15,2004 Apr. 29,2004  Jun. 16, 2004

Control 2.89b 6.21c 10.73b 12.66b 11.14b

Single release

5 pairs 2.44b 5.38¢c 9.37b 13.18b 12.37b
10 pairs 1.33a 2.82b 2.22a 2.32a 1.41a
20 pairs 2.62b 4.00b 7.17b 3.78a 9.91b

Multiple release

5 pairs 1.28a 1.28a 1.38a 1.38a 1.24a
10 pairs 1.00a 1.00a 1.00a 1.41a 1.76a
CV (%) 16.33 7.03 16.87 26.48 24.55

Means within the same column followed by the same letter are not significantly different by Duncan’s

test (P<0.05)
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Table 5. Maize weevil numbers from incubation of the 250 g probe samples of rice with single and

multiple release of T. elegans.‘l" (1" year)

Sampling date
Treatment 9 weeks 15 weeks 21 weeks
Dec. 12,2003 Jan, 30, 2004 Mar. 15, 2004
Control 8.30b 10.05b 11.68b
Single release
5 pairs 4.61ab 9.36b 10.99b
10 pairs 1.79a 2.04a 1.00a
20 pairs 5.03ab l.21a 1.37a
Multiple release
5 pairs 1.14a 1.28a 1.38a
10 pairs 1.38a 1.00a 1.00a
CV (%) 26.93 15.43 24.63

Y Data analyzed using (sqr x)+1 transformation
Means within the same column followed by the same letter are not significantly different by

Duncan’s test (P<0.05)
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Table 6. Temperature and relative humidity at Pathumthani Rice Research Centre, Pathumthani,

during the second year (March-October 2005)

33

Temperature Relative Humidity
Releasing Sampling Date

o) (%)

1" weevil release Feb. 18, 2005

1" parasite release Mar. 11, 2005
1"sampling ~ Mar, 25, 2005 32,3 46
2" parasite release Apr. 12, 2005 42.1 33
e sampling  Apr. 25, 2005 40.7 37
3" parasite release May. 16, 37.0 43
3" sampling May. 24, 40.5 33
4" parasite release Jun. 14, 2005 36.7 38
4" sampling Jun. 24, 2005 34.5 44
5" parasite release Jul. 15, 2005 41.7 25
5" sampling  Jul. 26, 2005 36.1 39
6" parasite release Aug. 16, 36.5 34
6" sampling Aug. 23, 354 35
7" parasite release Sep. 15, 2005 34.8 45
7" sampling  Sep. 27, 2005 38.0 32
g" parasite release Oct. 18, 2005 36.5 37
g" sampling Oct. 25, 2005 31.5 50
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