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The Growth of Head Capsule in the Successive Instars in Papilio polytes

LINNAEUS (Lepidoptera : Papilionidae)
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Table 1. Mean log width, y=1log mm+1, of the head capsule in successive instars of male
larvae of Papilio polytes Linnaeus

Log-width, y, for instar

No. Larva Total 3z, ) (22 )
1 I v v 0
1 0.914 1.100 1.297 1.465 1.633 6.409 1.803 — 0.065
2 0.892 1.086 1.274 1.474 1.628 6.354 1.860 — 0.068
3 0.869 1.072 1.255 1.462 1.658 6.316 1.968 0.010
4 0.881 1.100 1.292 1.477 1.653 6.403 1.921 — 0.093
5 0.869 1.079 1.270 1.477 1.648 6.343 1,956 — 0.062
6 0.869 1.086 1.292 1.489 1.648 6.384 1.961 ~0.125
7 0.881 1.079 1.279 1.471 1.633 6.343 1.896 — 0.080
8 0.881 1.086 1.270 1.465 1.643 6.345 1.903 — 0.043
9 0.881 1.079 1.279 1.474 1.648 6.361 1.929 — 0.053
1 0.881 1.064 1.255 1.462 1.643 6.305 1.922 0.012
12 0.892 1.003 1.301 1.474 1.648 6.408 1.893 — 0.089
13 0.903 1.100 1.297 1,486 1.643 6.429 1.866 — 0.088
14 0.881 1.079 1.260 1.462 1.623 6.305 1.867 — 0.053
15 0.881 1.079 1.270 1.471 1.638 6.339 1.906 — 0.052
16 0.881 1.086 1.265 1.471 1.633 6.336 1.889 — 0.059
17 0.903 1.100 1.283 1.471 1.658 6.415 1.881 — 0.015
18 0.881 1.072 1.274 1.456 1.643 6.326 1.908 — 0.028
19 0.881 1.079 1.270 1.465 1.633 6.328 1.890 — 0.056
20 0.881 1.003 1.270 1.474 1.638 6.356 1,895 — 0.069
21 0.881 1.003 1.292 1.480 1.643 6.389 1.911 ~ 0.109
22 0.892 1.121 1.322 1.489 1.653 6.477 1.890 — 0.164
23 0.892 1.114 1.301 1.494 1.648 6.449 1.892 ~ 0.130
24 0.914 1.107 1.322 1.497 1.653 6.493 1.868 ~0.114
T, 20381 25047 20,490  33.906  37.789 146,613 43.675 ~ 1.503
% 0.836 1.089 1.282 1.474 1.643 0.18989=B,
Y 0.8483 1.0445 1.2313 1.4085 1.5763 By=—0.00049

Table 2, Mean log width, y=1log mm+1, of the head capsule in successive instars of female
larvae of Papilio polytes Linnaeus .

Larva

Log-width, v, for instar

Form  "No, 1 o 1 v v TOTt:l oy ey
1 0903 1.093 1.297 1.489  1.663  6.445 1.916 — 0,044
2 0.8l 1,003 1.283  1.468  1.623  6.348 1.89 — 0.119
3 0.89 1003 1288 148  1.638  6.368 1.925 — 0.135
4 0.8 108 1.279 1.483  1.633  6.362 1.901  — 0.099
5 0.8  1.086 1.274  1.477  1.648  6.366 1.925  — 0.053
mandane 6 0.881  1.079  1.260 1462  1.633  6.315 1.887 — 0.033
7 0.89 1,079 1314 1491  1.667  6.420 2.008 — 0.126
8 0.89 108 1283 1459  1.633  6.330 1.901  — 0.107
T, 7.034 8.695 10.278 11.809 13,138  50.954 15.322  — 0.716
5, 0.879  1.087 1.285 1.476  1.642  6.369 0.19153=B,
Y  0.8780 1.0887 1.2866 1.4718  1.6441 B,=—0.00064
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1 0.881 1.100 1.270 1.459 1.658 6.368 1,913 — 0.021
2 0.892 1,107 1.301 1,480 1.638 6.418 1,865 — 0,129
3 0,892 1.100 1,297 1.486 1.643 6.418 1.888 — 0,110
4 0.881 1.079 1,265 1.465 1.633 6.323 1.890 — 0.046
5 0.892 1.086 1.274 1,477 1.648 6.377 1,903 — 0.031
6 0.881 1.093 1.288 1.486 1.653 6.401 1,937 — 0.087
7 0.881 1,079 1.260 1.480 1.638 6.338 1.915 — 0.041
8 0.869 1.057 1,255 1.477 1.638 6.296 1,958 — 0,030
9 0.892 1.093 1,283 1.465 1.633 6.366 1,854 — 0,074
10 0.881 1.093 1.297 1.483 1.663 6.417 1,954 — 0.082
pammon 11 0.892 1,100 1.310 1.497 1.643 6.442 1.899 — 0,147
12 0.881 1.086 1.283 1,477 1.653 6.380 1.935 — 0.061
13 0,892 1.114 1.305 1.477 1.648 6.436 1.875 — 0.121
14 0.881 1.086 1.274 1.477 1.638 6.356 1.905 — 0,073
15 0.869 1.057 1.241 1.453 1.623 6.243 1,904 — 0,008
16 0.903 1,107 1.305 1.486 1.643 6.444 1.859 — 0.111
T: 14,160 17,437 20.508 23.625 26.293 102,023 30.454 - 1,172
e 0,885 1,090 1.282 1.477 1.643 0.21753=B,
Y 0,8842 1.0902 1.2858 1.4709 1.6455 B:=—0.00052
x, — 2 -1 0 1 2
T 2 -1 -2 -1 2
Table 3. Aanalysis of variance of the larvae measurements in Table 1.
Row Term DF SS MS x 108 F
1 Between larva totals 22 0.012524 569.3 10.94
2 Trend on instar, B2 1 8.293503 8293503.0
2’ Curvature, Q.? 1 0.007881 7881.0 151.56
3 Scatter about parabola 0.000731 365.5 7.04
4 Larvae xlinear trend 22 0.002897 131.7 2.54
4’ Larvae x curvature 22 0.002905 132.0 2.54
5 Larvae X scatter 44 0.002283 51.9
6 Total 114 8.322724
7 Correction, Cpn, 1 186.916276
Table 4. Analysis of variance of the larvae measurements in Table 2.
f. mandane f. pammon
Row DF SS MS x 108 F DF SS MS x 108 F
1 7 0.002663 380.4 4.80 15 0.009466 631.1 7.11
2 1 2,934546 2934546.0 1 5.796538 5796538.0
2 1 0.004577 4577.0 57.72 1 0.006132 6132.0 69.05
3 2 0.000248 124.0 1.56 2 0.000867 433.5 4.88
4 7 0.001316 188.0 2.37 15 0,001503 100.2
4’ 7 " 0.000805 115.0 15 0.001889 125.9
5 14 0.000860 61.4 30 0.001933 64.4
6 39 2.945015 79 5.818328
7 1 64.907753 1 130.108657
8 21 0.001665 79.3 60 0.005325 89.8
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Table 5. Duration of development (day) of Papilio polytes Linnaeus.

Larva
Sex Form No. Egg Pupa Total
I i} 11 v V. Total
1 4 4 2 2 3 7 18 10 32
2 4 3 3 2 3 6 17 10 31
3 4 4 2 3 2 7 18 10 32
4 4 3 2 3 2 8 18 10 32
5 4 3 2 2 2 8 17 10 31
6 4 3 2 2 3 6 16 10 30
7 4 3 2 3 2 7 17 10 31
8 4 3 3 2 2 6 16 10 30
9 4 3 2 3 3 8 19 10 33
10 4 3 3 2 3 6 17 10 31
11 4 3 2 3 2 6 16 10 30
T O A N
3 0
Male - 14 4 3 2 2 3 8 18 10 32
15 4 3 2 3 3 6 17 10 31
16 4 3 2 2 3 8 18 10 32
17 4 3 3 2 3 6 17 10 31
18 4 3 2 3 3 6 17 10 31
19 4 3 3 2 3 6 17 10 31
20 4 3 3 2 2 g8 18 10 32
21 5 3 2 2 3 7 17 10 32
22 5 2 2 2 3 7 16 10 31
23 5 3 1 3 3 717 10 32
Mean  4.13 3.04 2.2 235 270 6.8 17.17 10.00  31.30
+£S.D. +034 4037 +054 +049 4047 +0.83 +0.83 +0.00 +0.82
1 4 3 2 2 2 8 17 10 31
2 4 3 2 3 2 7 17 9 30
3 4 4 2 3 3 7 19 10 . 33
4 4 3 2 2 4 7 18 10 32
5 4 3 2 3 2 8 18 10 32
6 4 3 2 3 3 8 19 10 33
7 4 3 3 2 3 7 18 10 32
8 4 4 2 3 3 8 20 11 35
9 4 3 3 2 3 7 18 10 32
pammon 10 4 3 2 3 2 8 18 10 32
1 4 4 2 2 3 8 19 1 34
12 4 3 2 3 3 9 20 1 35
13 4 3 2 2 3 717 10 31
Femal 14 4 3 3 2 3 7 18 10 32
emale 15 5 1 2 3 4 7 20 10 35
16 5 3 1 2 3 9 18 1 34
Mean  4.13  3.25 2.13 2.50 2.8 7.63 18.38 10.19  32.69
+£S.D. +0.3% +045 +050 +052 4062 +£0.72 +1.02 +0.54 +1.54
1 4 3 2 3 2 8 18 1 33
2 4 3 2 3 3 7 18 16 38
3 4 3 2 3 2 8 18 1 33
4 4 3 3 2 3 7 18 10 32
5 4 3 3 2 3 8 19 10 33
mandane g 4 3 2 3 3 6 17 10 31
7 5 2 3 3 2 g 18 10 33
8 5 3 2 3 2 g 18 9 32
Mean  4.25 288 2.3 275 2.50 7.50 18.00 10.88  33.13
1£S.D. 4046 +0.35 +052 +0.46 +053 +0.76 +0.53 +2.17 +2.10
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Summary

" The rearing of Papilio polytes Linnaeus was made individually on citrus leaves under
a laboratory condition without controls of temperature, humidity and illumination. The
largest widths of exuviae of head capsule were measured for the same individual
through its development. The results of analysis of variance of the measurements
showed that the increase of log-width of head capsule (Y) in successive instars (X) of
male and two types of female (f. madane and pammon) have been described by
quadratic of Gaines and Campbell rather than by Dyar’s linear equations.



