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Pathogenicity of Spodoptera litura Nucleopolyhedrovirus with Different Temperatures
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ABSTRACT : This experiment was conducted to investigate pathogenicity of Spodoptera litura
nucleopolyhedrovirus (SINPV) with different temperatures to mass production. In laboratory, LCso
values of SINPV were 5.534 x 103 PIBs/ml and 4,10 x 10?2 PIBs/ml in st instar larvae at 20°C and
28°C, respectively, but those were increased at 32°C. LCs at 3rd and 5Sth instar larvae were showed the
lowest value at 28°C. LTso values of SINPV in 1.0 x 1057 PIBs/ml were determined at various
temperature conditions (20-32°C). The result showed that treatments at 28°C and 32°C shortened LTso
values, but treatments at 20°C and 24°C was relatively longer. Also LTso values was shortened in high
concentration and young larva. LTsy values are dependent on the temperature, viral concentration and
larval instar.

KEY WORDS : Tabacco cutworm, Spodoptera litura, Nucleopolyhedrovirus, Pathogenicity,
Temperature
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Table 1. Composition of artificial diet of Spodoptera litura larva
for continuous rearing (modified Im et al., 1988)

Ingredients Amounts (g) Ingredients Amounts (g)
Soybean powder 134 Ascorbic acid 13.3
Wheat germ 134 Linseed oil 3.3ml
Yeast dried 80 M.P.H. 8
Agar 27 Sorbic acid 2.7
Salt Mix. 13.3 Formalin 37% 2.7ml
Vitamin Mix 27 Distilled water 17

*M.P.H. : Methyl p-hydroxybenzoate.
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Table 2. Values of lethal concentration (L.Csp) of SINPV upon different temperature in 1st instar of S. litura larvae
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95% Fiducial limits

Temperatures (°C)  LCso (PIBs/ml) Regression line %
Lower Upper
20 5.534 % 10° 2.72+0.60X 1.003 x 103 2.403 x 10* 2.809
24 1.311 x 103 3.2140.57X 9.070 x 102 1.978 x 10° 1.457
28 4.100 x 102 2.79+0.84X 2.770 X 102 5.790 % 102 4.501
32 3.460 x 103 3.52+0.74X 1.380 x 102 6.460 x 10* 3.241
Table 3. Values of lethal concentration (LCso) of SINPV upon different temperature in 3rd instar of S. litura larvae
95% Fiducial limits
Temperatures °C)  LCso (PIBs/ml) Regression line X
Lower Upper
20 8.252 x 108 2.03+0.60X 3172 % 10° 1.969 x 10° 8.459
24 3187 x 10* 1.91+0.65X 1.899 % 10* 4,944 x 10# 9.779
28 1.656 x 10* 2.914+0.49X 3.367 % 10° 5.329%x 104 9.961
32 5.436 x 104 2.68+0.66X 2224 % 10* 1.231 x 105 8.241
Table 4. Values of lethal concentration (L.Cso) of SINPV upon different temperature in Sth instar of S. litura larvae
95% Fiducial limits
Temperatures (°C)  LCso (PIBs/ml) Regression line X2
Lower Upper
20 8.889 x 10° 0.79+0.70X 3.420x10° 2.476 x 106 12.811
24 2.347 x 104 2.34+0.61X 9.601 x 10° 5.066 x 10* 4.346
28 1.732x 10* 2.66+0.55X 5297 x 103 4.448 x 10* 6.990
32 7.753 x 10* 3.00+0.51X 1425 x 10* 2.460 x 105 9957
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Table 5. Values of lethal time (LTsp) of SINPV in Ist, 3rd and 5

th instar of S. litura at 20°C

Concentrations

Instars  “OEEUR LTso (95%CL)  LTos (95%CL)
1.0x 107 73 (7.1-7.4) 9.3 (9.0-9.6)
1.0x 106 7.6 (1.3-1.9) 9.8 (9.2-10.5)

st 10X 10° 7.8(77-80)  10.4(10.1-10.8)
1.0x 10 8.6(8.2-9.1)  12.6(11.6-14.3)
10X 103 10.5 (10.3-10.8)  16.1 (15.1-17.3)
10X 102 12.7 (12.2-13.2)  21.2(19.3-24.0)
1.0 108 6.8 (6.7-6.9) 8.6 (8.4-8.9)
10X 107 7.3 (7.0-7.6) 9.2 (8.7-10.1)

3d 1.0 % 106 8.3 (8.0-8.6) 11.4 (10.8-12.2)
1.0 x 105 9.6 (9.0-102)  15.7 (14.0-18.7)
1.0x 104  11.2(10.6-12.0) 19.8 (17.4-24.3)
1.0% 10° 124 (11.7-13.4)  21.2 (18.4-26.4)
1.0 % 108 7.4 (1.3-7.6) 9.2 (9.0-9.5)
1.0 107 8.0(7.8-82)  10.3(10.0-10.6)

st 1.0 105 9.1(8.9-93)  12.8(12.4-13.3)
1.0x 105 11.0 (10.6-11.4)  16.5 (15.2-18.6)
10X 104 123 (1L.7-13.1)  19.3 (17.0-23.7)
10X 103 15.9 (14.7-18.0)  27.9(23.3-37.2)

ozt gutolal A W LTso 20°CellM 13
2 1.0Xx10°PIBs/ml F=ofr] 7.8U¢] 4La=glon
%7} 1.0x 10°PIBs/ml ©]&}ol A= 109 o]Ae] A
2599} 333 5332 1.0x 105 PIBs/mlel| M= Z+7t
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Table 6. Values of lethal time (LTso) of SINPV in ist, 3rd and 5

th instar S. litura at 24°C
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Table 8. Values of lethal time (L Tso) of SINPV in Ist, 3rd and 5

th instar S. litura at 32°C

Concentrations

Concentrations

Instars (PIBs/ml) LTs0 (95% CL) LTys (95% CL) Instars (PIBs/ml) LTso (95% CL) LTys (95% CL)
1.0x 107 6.7 (5.7-7.6) 8.5 (7.4-13.8) 1.0x 107 5.6 (5.3-5.9) 7.2(6.7-8.2)
1.0x 108 7.0 (6.3-7.6) 9.1 (8.2-11.4) 1.0x 100 5.8 (5.6-6.1) 7.5(7.0-8.2)

1st 1.0x10° 7.6 (7.4-7.7) 10.0 (9.7-10.3) Lst 1.0x 10° 6.4 (6.2-6.5) 8.4 (8.1-8.7)
1.0 x 10* 8.5(8.1-8.8) 12.4 (11.6-13.7) 1.0x 104 7.1 (6.7-7.5) 10.2 (9.5-11.3)
1.0x103 10.2 (10.0-10.4) 153 (14.6-16.1) 1.0x10% 9.1 (8.7-9.5) 15.0 (13.7-17.1)
1.0%x 10?2 12.2 (11.8-12.7)  19.8 (18.3-22.1) 1.0x 107 12.4 (11.2-14.7)  26.6 (20.3-45.9)
1.0 x 108 6.4 (6.1-6.7) 8.5 (8.0-9.3) 1.0 x 108 5.9 (5.6-6.2) 7.8 (7.4-8.6)
1.0x 107 6.7 (6.4-7.0) 8.9 (8.4-9.7) 1.0 x 107 6.5 (6.2-6.7) 8.8 (8.3-9.5)

3rd 1.0 x 106 7.8 (7.5-8.0) 11.4 (10.8-12.2) 3rd 1.0x 108 7.6 (7.1-8.0) 11.6 (10.6-13.3)
1.0x10° 10.2 (10.0-10.5)  15.5(14.8-16.4) 1.0x10° 9.2 (8.7-9.7) 16.3 (14.6-19.1)
1.0x 10* 10.8 (10.5-11.1)  18.1 (17.0-19.6) 1.0x10* 10.0 (9.7-10.3) 18.2 (16.8-20.1)
1.0%x 103 12.7 (12.2-13.3)  23.1 (20.8-26.6) 1.0x10° 11.5(10.7-12.6) 209 (17.6-27.9)
1.0x 108 6.3 (6.2-6.4) 7.7 (1.5-8.0) 1.0x 108 5.7 (5.6-5.8) 7.2 (7.0-7.4)
1.0 % 107 6.7 (6.6-6.9) 8.7 (8.4-9.0) 1.0x 107 6.8 (6.6-6.9) 8.8 (8.6-9.1)

5th 1.0x 10 7.6 (1.3-7.9) 10.7 (10.2-11.5) sth 1.0x10° 8.5(8.1-8.9) 12.2 (11.3-13.7)
1.0x10° 8.8 (8.3-9.5) 13.8 (12.1-17.5) 1.0x 10° 9.6 (8.7-10.8) 15.8 (13.1-26.6)
1.0 x 10# 10.4 (9.7-11.6) 19.1 (15.8-27.2) 1.0x 104 10.9 (9.9-12.9) 19.6 (15.5-36.0)
1.0x10° 13.9(12.9-15.4)  29.6 (24.5-38.8) 1.0x 103 13.4(12.2-15.9)  25.8(20.1-42.5)

Table 7. Values of lethal time (LTso) of SINPV in 1st, 3rd and 5
th instar S. litura at 28°C

Instars C"(“Pcl‘glgflﬁg’ns LTs0(95% CL)  LTos (95% CL)
1.0 107 5.4(5.3-5.5) 6.7 (6.5-6.9)
1.0 106 57 (5.6-5.8) 7.2 (1.0-7.5)
L 1.0% 105 59(5.7-6.1) 75 (7.1-8.1)
1.0% 104 6.2 (5.9-6.5) 8.6 (8.1-9.5)
1.0 10 6.8 (6.5-7.1) 9.7 (9.0-10.7)
1.0 % 102 8.6 (8.3-8.8) 142 (13.3-15.3)
1.0 108 5.7 (5.4-6.0) 73 (6.9-8.0)
1.0 107 6.1 (5.7-6.4) 7.8 (7.3-8.7)
s 10%10° 6.7 (6.3-7.1) 8.8 (8.1-9.9)
1.0 105 7.6 (1.4-7.7) 10.5 (10.2-10.9)
1.0% 10¢ 8.4 (8.2-8.6) 12.7 (12.1-13.4)
1.0x 10° 9.9(97-102)  15.8 (14.9-17.1)
1.0 10 6.1 (6.0-6.2) 73(7.1-7.5)
1.0 107 6.5 (6.4-6.6) 8.3 (8.0-8.5)
sth 1.0 % 105 7.5 (7.2-7.8) 10.9 (10.2-11.8)
1.0% 109 8.3 (7.8-8.7) 13.3 (12.0-15.7)
1.0x 10* 9.1 (8.59.9) 15.1 (13.0-20.1)
1.0 % 103 111 (10.2-12.5)  20.9 (16.9-31.5)

9.643} 11.0d0] 42=9em 1.0x10*PIBs/ml ©]
318 e B moA 109 o]Afe] AQFHe A
2 Z4E LT ZojRo) =3 G776 oAM=
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58l M= 7zt 10.29, 8.8Y 019l 11, 977} R4S
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25%F LTsoo] 7H Zskem 58 §-35-2 24°Ce} 28
°C2] 1.0x 10°PIBs/mlol|A] 79 A=7} A8 &%
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o] A¢F 9l 383} 5818 247t 9.24,9.69= 28°C
®r} LTseo] ZojZ oH(Table 8). o] El-Saadany et al.
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