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A Comparison among the Ultrastructures and Characteristics of
Wing Scales of the Fall Webworm and Other 5
Tiger Moth Species ( Lepidoptera: Arctiidae)

Zeng Jinyao' Liu Bingwan' Zheng Yongmei® Jiang Lei’

(1. College of Wildlife Resources , Northeast Forestry University Harbin 150040
2. Institute of Chemistry ,Chinese Academy of Science Beijing 100080 )
Abstract: The ultrastructures and characteristics of forewing scales in the fall webworm Hyphaniria cunea, Nyctemera
adversata , Spilarctia subcarnea , Epatolmis caesarea, Spilosoma album and Spilarctia casigneta was observed by using
scanning electron microscopy (SEM). The lengths and widths of scales and the distances between ridges on scales were
compared. The results showed that the cover scales and ground scales of these 6 species moths all belonged to the hollow
scale and the type of scale covering belonged to type-2 bilayer scale covering. Spilarciia subcarnea had the largest cover
scales and ground scales, Spilosoma album had the shortest cover scales and Nyctemera adversata had the shortest ground
scales ; Hyphaniria cunea had the narrowest cover and ground scales. Cover scales of Hyphaniria cunea had the largest
distance between ridges; the smallest distance between ridges both on cover and ground scales was in Epatolmis caesarea
the smallest between ridges in the ground scales is in Spilarctia casigneta. There were significant differences in the scales’
characteristics and distance between ridges among 6 moth species according to one — way ANOVA. The comparison among
the ultrastructure and characteristics of wing scales in the fall webworm and other 5 moth species provided a reliable basis
for the research on relationship between moths and bats, also for prevention and control of the fall webworm, although they
could not be used alone for species identification.
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Tab. 1 Characteristics

of cover scales and ground scales in the H. cunea and other 5 tiger moth species

Cover scales

Ground scales

Species Length/ Width/ Distance between Length/ Width/ Distance between
pm pm ridges/ pum pm p ridges/ pum
Hyphantria ~ 222.87 £2.23(75) 18.79 £0.23(75) 2.37+0.03(150) 124.69 £2.39(65) 31.14+0.66(65) 2.53 +0.06(150)
cunea
Nyctemera 185.18 +1.74(50) 44.88 +0.66(50) 1.71 £0.04(60) 99.32 +1.31(105) 45.38 £0.95(105) 2.27 £0.03(60)
adversata
Spilarctia 376.90 £8.92(20) 75.87 £2.12(20) 2.23 +£0.03(70) 265.34 £2.87(50) 67.09 £3.86(50) 2.55+0.02(70)
subcarnea
Epatolmis 189.55 £7.72(55) 19.82+0.74(55) 1.10+0.02(60) 155.65 £7.49(70) 59.27 £3.28(70) 1.77 +£0.01(60)
caesarea
Spilosoma 179.40 £2.91(50) 38.82+1.06(50) 1.71 +0.03(60) 117.54 £1. 18(105) 53.27 £0.98(105) 2.47 +0.04(60)
album
Spilarctia 186.02 £2.23(45) 43.14 +£0.1(45) 2.26 +0.03(60) 127.18 £1.35(130) 60.56 +0.59(130) 2.88 +0.02(60)
casigneta
@® o Value in bracket is measurement times.
2 5
Tab. 2 Analysis of variance about forms of cover scales and ground scales in the H. cunea
and other 5 tiger moth species
Cover scales Ground scales Distance between ridges
Variati Length Width Length Width Cover scales Ground scales
ariation
e NS F NS F NS F NS F NS F F
Df ) ) Df ) ) Df )
Between 5 13880.31 47.19* 48255 4568 5 217B.66 280.5° 114392 S5L07° 5 7.2 234" 846 41.67"
i 289 943. 65 32.51 519 731.49 224.3 454 0.078 0.2
Within
Total 294 524 459
@DP<0.01,
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Tab. 3 The multiple comparisons of cover scales’ width

Species Mean  Foo5 Fo o

S. subcarnea

75.87+2.12(20) a A

N. adversata 44. 88 +0.66(50) b B
S. casigneta 43.14 0. 1(45) b B
S. album 38.82 +1.06(50) ¢ C
E. caesarea 19.82 £0.74(55) d D
H. cunea 18.79 £0.23(75) d D
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