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hrx0.01, from the time of the fifth moulting to the application

of methoprene or ethanol and the duration of larval period, in y

the tobacco cutworm, Spodoptera litura.

Table 1, Duration, in x
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Fig. 1. Relation between duration of the sixth larval instar of the tobacco cutworm
and time of application of methoprene (empty circles) or ethanol (solid circles)

after the last moulting,
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Table 2. Analysis of variance of duration of larval period of the tobacco cutworm
obtained at various times of application of methoprene and ethanol.

Methoprene Ethanol
Row Term 1-96 hrs 97—144 hrs 1-144 hrs

DF SS MS F DF SS MS F DF SS MS F
1 Linear 1 1.6582 1.6582 20.20 0.0100 0.0100 1.02 1 0.0582 0.0582 2.97
2 Curvature 1 3.8268 3.8268 46.61 0.0043 0.0034 0.44 1 0.0032 0.0032 0.16
3 Scatter 183  15.0306 0.0821 116 1.1394 0.0098 118 2.3148 0.0196
4 Total 185 20.5156 118 1.1537 120 2.3762
5 Correction, Cm 1 836.9339 1 308.3633 1 323.3458
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Table 3. Duration, in x=hr x0.01, from the time of the fifth moulting to the application
of methoprene or ethanol and the pupal weight, in y=gx10, of the tobacco
cutworm, Spodoptera litura.

x y x ¥y x y x kY x ¥ x y
0.01 5.139 0.19 6.474 0.39 5.411 0.68 6.534 1.07 4.581 1.26 5.151
0.02 5.528 0.20 7.073 0.39 7.315 0.73 5.705 1.08 5.096 1.26 4.018
0.03 5.276 0.21 6.087 0.40 6.066 0.74 6.560 1.08 4.550 1.28 4.804
0.03 5.482 0.21 5.405 0.40 5.747 0.79 6.965 1.10 4.800 1.29 5.594
0.04 6.028 0.22 5.951 0.41 5.849 0.84 5.464 1.10 5.295 1.29 4.429
0.05 5.173 0.23 5.790 0.43 5.805 0.87 5.759 1.11 3.933 1.29 5.023
0.05 5.843 0.24 5.355 0.45 5.629 0.90 4.440 1.11 4.516 1.32 3.887
0.05 4.036 0.24 5.972 0.45 6.115 0.93 5.899 1.12 4.709 1.33 5.773
0.06 7.357 0.24 5.545 0.45 6.312 0.94 3.931 1.12 4.502 1.34 4.848
° 0.07 4.866 0.25 6.824 0.46 5.391 0.94 4.417 1.14 4.757 1.34 4.381
8 0.07 5.753 0.27 4.751 0.48 6.065 0.94 4,984 1.15 3.984 1.35 3.778
E 0.08 4.824 0.27 6.362 0.50 6.079 0.97 4.403 1.16 4.548 1.36 5.084
w 0.08 5.032 0.28 6.928 0.50 6.721 0.98 5.145 1.16 4.355 1.37 4.324
0.10 5.640 0.29 6.681 0.54 6.784 0.98 4.584 1.18 4.526 1.37 4.873
0.12 5.151 0.29 6.200 0.54 6.962 1.00 6.446 1.19 4.642 1.38 4.043
0.12 7.373 0.32 6.109 0.55 6.098 1.00 4.798 1.20 5.541 1.39 5.165
0.13 6.300 0.33 6.494 0.56 6.955 1.01 5.043 1.21 4.436 1.40 5.897
0.14 5.736 0.33 6.757 0.61 .249 1.03 4.802 1.23 3.874 1.41 4.060
0.16 5.269 0.35 6.487 0.62 6.053 1.05 5.250 1.23 4,826 1.44 4.580
0.17 6.343 0.38 4.773 0.64 6.842 1.06 5.325 1.23 3.967
0.18 5.007 0.38 5.586 0.64 6.399 1.06 6.316 1.24 5.222
0.19 5.495 0.39 6.674 0.66 6.475 1.06 4.249 1.25 4.685
Q
=
g 0.02 5.053 0.25 5.712 0.43 5.800 0.65 5.476 1.03 5.229 1.26 4.644
) 0.02 5.173 0.25 5.049 0.44 5.345 0.69 6.339 1.04 4.275 1.27 5.595
< 0.03 4.684 0.26 6.678 0.44 4.740 0.71 6.216 1.04 3.923 1.28 4.057
L 0.04 4.145 0.26 4.687 0.44 5.822 0.71 5.726 1.07 4.291 1.28 4.218
= 0.05 5.343 0.26 5.899 0.46 5.649 0.73 5.321 1.07 4.702 1.30 4.580
0.06 4.772 0.27 5.685 0.47 6.937 0.81 4.999 1.08 4.485 1.30 4.432
0.07 5.249 0.28 5.080 0.47 5.540 0.82 4.759 1.09 3.941 1.30 4.209
0.08 5.123 0.28 5.803 0.48 5.760 0.83 6.555 1.09 4.789 1.31 4.401
0.09 5.180 0.30 5.309 0.49 5.893 0.85 3.89% 1.09 4.760 1.31 5.408
0.10 5.706 0.30 5.889 0.50 5.683 0.87 4.647 1.10 4.089 1.31 4.652
0.12 4.798 0.31 6.274 0.51 5.610 0.88 3.485 1.11 5.096 1.32 4.591
0.13 5.367 0.31 5.366 0.52 5.518 0.89 5.166 1.13 4.540 1.32 3.882
2 0.13 6.064 0.32 5.907 0.53 5.663 0.92 4.001 1.13 4.653 1.33 4.040
§ 0.14 6.337 0.32 5.083 0.53 5.562 0.93 3.672 1.14 4.923 1.34 4.166
0.14 6.244 0.34 5.649 0.54 5.352 0.93 4.739 1.14 4.163 1.35 3.675
0.15 5.063 0.35 5.361 0.55 6.326 0.95 5.180 1.15 3.747 1.36 3.627
0.15 5.717 0.35 5.608 0.55 6.206 0.96 5.227 1.15 3.990 1.36 5.332
0.15 5.825 0.36 5.544 0.56 5.047 0.96 5.685 1.16 4.482 1.38 3.949
0.16 4.280 0.36 5.976 0.57 6.419 0.97 5.005 1.17 3.745 1.38 3.109
0.16 5.510 0.37 5.516 0.57 4.272 0.97 5.510 1.17 4.552 1.39 3.743
0.17 5.381 0.37 4.807 0.58 4,994 0.98 5.873 1.17 3.918 1.39 4.805
0.18 3.738 0.37 5.949 0.59 7.027 0.99 5.705 1.18 5.733 1.40 5.080
0.20 6.148 0.38 4.911 0.59 5.095 0.99 3.908 1.18 4.288 1.41 3.674
0.20 4.492 0.41 5.621 0.60 5.406 1.01 4.210 1.19 4.434 1.42 3.942
0.22 4.092 0.41 5.083 0.62 5.523 1.01 3.716 1.20 3.891 1.42 4.257
0.22 4,721 0.42 4.938 0.63 5.940 1.02 4.373 1.21 3.949 1.43 3.759
0.23 5.707 0.42 6.274 0.63 5.379 1.02 5.489 1.24 3.787 1.44 5.059
0.23 4.578 0.43 5.186 0.65 5.628 1.03 5.071 1.25 4.569
0.02 4.615 0.35 4.589 0.72 5.003 0.93 3.707 1.14 4.990 1.32 4.981
0.03 3.566 0.41 4.846 0.74 4,100 0.95 5.860 1.16 5.723 1.35 4.530
0.04 3.79% 0.46 4.665 0.75 3.725 0.96 5.472 1.20 5.034 1.40 4.119
2 0.08 3.437 0.48 4.839 0.78 5.810 0.99 4.475 1.21 5.346 1.41 4.227
g 0.11 5.565 0.54 3.998 0.81 3.932 1.00 4.523 1.23 4.589 1.42 5.008
QE) 0.12 4.671 0.56 4.747 0.82 5.193 1.03 4.945 1.24 4.195
m 0.14 4.973 0.58 5.666 0.83 4.438 1.05 4,571 1.26 3.674
0.23 5.103 0.61 3.925 0.84 5.229 1.08 4.557 1.28 4.928
0.26 4.795 0.62 5.699 0.86 5.049 1.09 4.144 1.29 5.386
3 0.28 4.268 0.71 5.439 0.91 5.962 1.12 4.881 1.30 5.896
=]
o
<=
A 0.05 3.883 0.27 5.051 0.43 4.385 0.64 4.005 0.88 5.789 1.25 4.134
0.06 3.939 0.29 4.961 0.45 4.302 0.65 4.129 0.89 3.859 1.31 4.544
0.13 4.184 0.30 4.208 0.47 5.270 0.66 4.247 0.98 4.870 1.33 3.872
0.16 4.016 0.31 4.256 0.49 4,365 0.67 4.350 1.01 3.703 1.34 4.235
% 0.17 3.993 0.32 4.270 0.50 4,179 0.68 4.172 1.02 4.938 1.36 4.646
<= 0.18 3.337 0.33 4,130 0.51 4.047 0.69 4.947 1.10 4.775 1.38 4.876
= 0.20 4.205 0.36 4.319 0.52 4.843 0.76 5.081 1.11 5.197 1.39 3.475
0.21 4.568 0.37 4.688 0.55 4.427 0.77 4.842 1.13 3.665 1.43 3.872
0.22 4.328 0.38 4.173 0.59 5.079 0.79 4.969 1.15 3.507
0.24 4.375 0.40 3.653 0.60 4,108 0.85 3.509 1.17 3.938
0.25 4.79 0.42 4.983 0.63 4.357 0.87 4.275 1.18 4.380
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Table 4, Analysis of variance of pupal weight of the tobacco cutworm obtained at
various times of application of methoprene or ethanol.

Female Male
Treatment Row Term
DF ss F DF Ss MS F

1 Linear 1 32.7243 32.7243 65.74 1 31.5587 31.5587 77.73

2 Curvature 1 10.9869 10.9869 22.07 1 8.4048 8.4048 20.70
Metheprene 3 Scatter 126 62.7174 164  66.5832 0.4060

4 Total 128 106.4286 166 106.5467

5 Correction, Cm 1  3834.6424 1 4198.2423

1 Linear 1 0.6552 1.59 1 0.0008 0.0008 0.00

2 Curvature 1 0.9544 2.32 1 1.2884 1.2884 5.55
Ethanol 3 Scatter 52 21.4288 61  14.1625 0.2322

4  Total 54 23.0384 63  15.4517

5 Correction, Cm 1  1242.3914 1 1214.4789
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The duration of the 6th instar of the tobacco cutworm, Spodoptera litura, was prolonged
by the topical application of methoprene at a dosage of 0.25 ug/uf. The maximum duration,
225,5+2.0 hrs, was obtained when methoprene was applied at 37.41 (31.48~41.68) hrs

after the 5th moulting.

The application of methoprene at and after 97 hours after the

moulting gave no effect on the prolongation of larval duration. Subsequent increment of
pupal weight was also induced. The maximum pupal weight in female, 0,6015+0.0134 g,
was obtained by the application of methoprene at 43,31 (21.35~53.35) hrs after the moul-
ting, and that in male was 0,5457 +£0,0099 g at 41.34 (14,75~52.91) hrs.



