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Use of double standard deviation at family level of insect taxonomy

DU Rui-Qing WANG Qing-Lin PANG Fa-Hu WANG Ming-Wei Department of Biology Nanyang Normal
University Nanyang Henan 473061 China

Abstract Double standard deviation analysis with 11 math-morphological features MMFs such as area
perimeter etc. from the images of 23 species of insects of the Pentatomidae Coreidae Noctuoidea
Saturnijdae Pieridae  Melolonthidae Rulelidae and Cerarnbycidae families was made to assess its use in
insect taxonomy at family level. The results indicate that the ranked reliability of MMF in the identification of
insect families is from high to low roundness-likelihood eccentricity circularity > X-length form
parameter lobation > area perimeter sphericity > Y-length hole number. From the perspective of
mathematical morphology the kinship can be ranked as follows Pentatomidae and Coreidae > Rulelidae
Cerarnbycidae and Melolonthidae > Noctuoidea ~Saturnijdae and Pieridae. The results are similar to those of
statistical hypothesis testing analysis.
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Table 1 Eleven math-morphological characters extracted from 23 species of insects
. Shape . .. . . N .. Hole
Insect Area Perimeter X-length  Y-length ) Lobation  Sphericity Circularity Roundness Eccentricity irbe
°L name A P AXI/ YL parameter B S C R E 1 T
¥ H
Pentalonidae
Palimena Josa Motschulsky 2718 215.9 48.3 4.6 1.3685 04030 04813  4.4155 14340  1.5470 1.00
Fithesina fillo Thunberg 4725.7 30m2.7 0.4 104.5 1.4587 035%0 03292 53520 1.0  1.7310 1.00
Coreidae
Derepteryx fiiginasa Ubler 5216.5 378.3 62.2 117.6 22014 02760  0.210 4.0097 1730  1.9090 1.17
L 2085.4 231.0 41.3 75.1 22019 0330 0.4 4.0173 1.5620 1.8230 1.07
Coreus potanini  Jakovlev
Noctuidae
Agrotis ypsilon. Rottenberg 20 365.0 932.9 213.5 117.8 3.315 0.0 0.156 5.900 0.335 0.431 10.12
. . . 10 3%.0 763.8 183.2 8.0 4.686 0.085 0.151 4.9 03712 0.441 26.17
Helicoverpa armigera  Hiibner
Oederemia esox Draudt 13 841.0 717.8 28.4 9%.0 2.9%0 0.076 0.139 5.874 0.338 0.400 1.8
Saturniidae
Rhodinia jankouski hattoriae Tnoue 2 15.0 1685 485.1 124.7 3142 0.048 0.084 7.750 0.442 0.254 5.20
Aglia tau L. 8 81.0 1 &1 303.4 147.8 3.201 0.00 0.087 9.366 0.426 0.29 3.40
Caligula anna Moore 103 368.0 2143 361.0 1%6.4 3.545 0.041 0.072 9.243 0.420 0.210 53.17
Salassa thespis 1eech 149 687.0 24% 640.9 178.4 3.297 0.050 0.086 9.758 0.464 0.261 10.63
Papilionidae
Pieris rapae L. 37948.0 1206 28.0 €R.7 2.901 0.036 0.145 6.923 0.551 0.316 7.73
Colias hyale L. 38471.0 1105 305.9 105.1 2.538 0.110 0.189 6.886 0.526 0.34 1.2
. - . 4 812.0 eus 375.5 117.5 3.278 0.064 0.109 8.275 0.495 0.264 1.39
Aporia crataegi dilata Verity
_ Conepteryze mahaguru 60 053.0 134 372 154 2404 014 0198 8321 052 0RA 176
aspasia Ménétriés
Melolothidae
S 53314 303.0 0.7 113.6 1.373 0.420 0.44 5.554 1.84 1.875 1.63
Holoirichia titanis Reitter
Holotrichia oblia Faldeme 52%2.0 29.6 0.7 113.0 1.362 0.42 0.421 5.564 1.88 1.810 1.57
Rutelidae
- . 43%0.3 266.8 3.3 9.0 1.306 0.436 0.492 5.163 1.571 1.62 6.74
Popillia quadriguttata Fabr.
Anomala corpulenta Motschulsky 4 606.4 275.8 61.3 101.0 1.319 0.445 0.514 532 1.558 1.648 2.71
Cerambycidae
Anoplophora nobilis Ganglbaer 8011.5 483.4 0.8 167.3 2.389 0.349 0.22 5.011 2.743 2.750 16.20
Asemum amurense Kraatz 2402.9 244 32.0 91.2 1.860 0.363 0.26 4.139 2.91 2.853 1.37
Chelidonium provesti - Faimaire 1871.9 20.0 27.3 .7 2.067 0.400 0.23 3.682 3.214 3.265 1.00
2 700.8 262.0 29 9RB.9 2.032 0.411 0.249 3.919 3.176 3.013 1.35




884

Acta Entomologica Sinica 49
1.2 n, t i ot
1.2.1 2003a j
2003b
11 1 2 t J
1.2.2
1 1
T, T, t
1 23 '
x 11 X; i=12 23 j=1
2 11 1 J T
Xij
T,=— i=12 n, j=12 11 ¢=1 S, !
2 8y n 4,4+ +ng=23 2
2 8 S,
Table 2 Standard deviation S, of 8 families of insects
Index no. j
Family no. 1 2 3 4 5 6 7 8 9 10 11
t A P XL YL F B S C R E H
1 0.27 0.167 0.111 0.167 0.032 0.068 0.188 0.096 0.052 0.056 0
2 0.429 0.242 0.202 0.221 0.014 0.1 0.146 0.0065 0.052 0.022 0.045
3 0.28 0.114 0.152 0.961 0.202 0.066 0.049 0.083 0.048 0.031 0.795
4 0.291 0.152 0.111 0.127 0.047 0.200 0.072 0.085 0.039 0.035 1.129
5 0.205 0.114 0.109 0.113 0.122 0.219 0.224 0.098 0.040 0.094 0.900
6 0.008 0.006 0 0.002 0.004 0 0.003 0.001 0.004 0.001 0.019
7 0.029 0.017 0.017 0.015 0.005 0.011 0.021 0.017 0.004 0.001 0.417
8 0.662 0.363 0.345 0.291 0.009 0.072 0.049 0.130 0.059 0.065 1.301
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Table 3 Average coefficients k; of indices of 8 families of insects
Index no. j
Family no. 1 2 3 4 5 6 7 8 9 10 11
t A P XL YL F B S c R E H
1 0.16 0.373 0.315 0.821 0.623 1.415 1.467 0.169 1.311 1.128 0.846
2 0.157 0.438 0.300 0.884 0.984 1.135 0.937 0.189 1.491 1.188 0.701
3 0.641 1.159 1.331 0.917 1.613 0.307 0.540 2.150 0.342 0.251 0.964
4 4.397 2.923 3.170 1.393 1.453 0.193 0.297 3.062 0.213 0.316 1.565
5 2.061 1.850 1.963 1.011 1.225 0.346 0.580 0.512 0.249 0.381 1.326
6 0.228 0.433 0.351 1.039 0.603 1.556 1.530 0.271 1.498 1.323 0.963
7 0.193 0.390 0.349 0.913 0.579 1.633 1.822 0.804 1.320 1.128 0.910
8 0.161 0.433 0.221 1.023 0.920 1.419 0.833 0.842 2.376 2.289 0.725
4 8 11 h;
Table 4 Ratio of standard deviation %; and averaging coefficients of 11 indices among 8 families of insects
Index no. j
1 2 3 4 5 6 7 8 9 10 11
A P XL YL F B S c R E H
h; 1.530 1.338 1.037 11.495 1.166 1.280 1.472 0.524 0.416 0.498 16.45
58 11 )
Table 5 Standard deviation p, of 11 indices among 8 families of insects
Family no. ¢
1 2 3 4 5 6 7 8
12 0.079 0.056 0.288 0.556 0.321 0.095 0.106 0.247
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