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Abstract [Objectives] To provide further information on the morphology of the Drosophilidae and, in particular, improve
understanding of the biology, ecology, and IPM, of the immature stages of Drosophila suzukii. [Methods] The development
of eggs, larvae and pupae was observed under an anatomical lens, and a measuring scale on the lens was used to measure the
length and width of eggs, and the bodies and skeletons of different larval instars and pupae. [Results] Three distinct phases:
the primiparous, pre-hatching, and hatching phases, were observed during the egg stage. D. suzukii eggs are 0.57-0.61 mm

long and 0.18-0.21 mm wide. The two respiratory filaments are longer than the egg. Larval instars could be divided into three
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stages on the basis of mouth hook and cephalopharyngeal skeleton length. “Crosby Rules” verified that the Crosby ratios of
these measurements were less than 0.1, so it was reasonable to divide larvae into three different instars on this basis. The
average length and width of the bodies of the different larval instars were 0.72 mmx0.23 mm, 2.17 mmx0.51 mm and 4.06 mm X
0.94 mm, respectively. The ranges of body length and width measurements among the different larval instars was close; those
of the 1* and 2™ larval instars were overlapping. The average length of the mouth hooks of the different larval instars was 0.08,
0.15 and 0.24 mm, respectively. The average length of cephalopharyngeal skeleton of the different larval instars was 0.04, 0.08
and 0.16 mm, respectively. The ranges of mouth hook and cephalopharyngeal skeleton length measurments differed between
larval instars. Two marked phases were observed in pupae: namely the prepupal, and pupal stages. D. suzukii pupae are 3.1-4.1
mm long and 0.9-1.3 mm wide. Pupae have two respiratory horns on the top. [Conclusion] The entire developmental process of
Drosophila suzukii, from egg to eclosion, and the morphological characteristics of different immature life stages, were
described in detail. Accurate criteria for classifying larval instars were established, although a rapid and approximate
classification can be achieved on the basis of body length and width, color, shape, and skeleton and spiracle structure.
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' Fig.2  Measurement of mouth hook and
g cephalopharyngeal skeletons of Drosophila suzukii larva
" A. B.
‘ A. Measurement of mouth hook of D. suzukii larva; B.
Measurement of cephalopharyngeal skeletons of D. suzukii
larva.
C 200 pm D
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Fig. 1 Hatching stages of Drosophila suzukii egg

A. B.
C.
D.
A. Primiparous egg (after dyeing treatment); B. Prehatch 2

egg (the circle where is mouth hook); C. Shell-breaking
egg (the circle where is mouth hook; the square where is

the top of egg); D. The empty shell after hatching (after 0.72 mmx0.23 mm 2.17 mmx
dyeing treatment). 0.51 mm  4.06 mmx0.94 mm
1 1d 2 1 2
2d 3 4d
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Tablel Satisticsof mouth hook and cephalopharyngeal skeletonslength of different
larval instars of Drosophila suzukii

Crosby
Different K wm Brooks Crosby’s
! . n Instars Mean+SE Range Brooks’ ratio oY Fitting result
measurement index ration
50 I 79.29+1.46c  71.43 - 107.14 Y1=0.239X+1.666
Mouth hook length 2" 145.00+2.02b 125.00 - 178.57 1.83 R*=0.997
3m 239.29+2.70a 214.29 - 267.86 1.65 -0.10 P 0.05
50 1 38.20+1.91¢  17.86 - 53.57 Y,=0.305X+1.289
Cephalopharyngeal 2m 84.60+1.83b  71.43 - 107.14 221 R=0.994
skeletons length
3r 156.10+3.71a 125.00 - 196.43 1.84 -0.17 P 0.05
X Y; Y, +
Duncan P 0.05 2

X: Larval instars; Y;: Logarithm of average length of mouth hook; Y,: Logarithm of average length of cephalopharyngeal
skeletons.

Data in the table are mean+SE, and followed by different lowercase letters in the same column indicate significant difference
at the 0.05 level by Duncan’s new multiple range test. The same as Table 2.
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Fig. 3 Linear regression between thelogarithm of average length of mouth hooks and cephalopharyngeal
skeletons and different larval instars of Drosophila suzukii
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Table2 Satisticsof larva body length and width of different larval instars of Drosophila suzukii

K wm F P
Different measurement index n Instars Mean+SE Range
1 721.43+26.12¢ 446.43 - 1071.43
50 2nd 2 166.07+67.48b 1160.71 -3 035.71 1 184.55 0.05
Larva body length
31 4 064.29+43.39a 3392.86 - 4 642.86
I 228.574£9.07¢c 178.57 - 357.14
. 50 2nd 510.71£15.42b 357.14 - 714.29 900.96 0.05
Larva body width
3m 944.64+10.64a 803.57 - 1071.43
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Table3 Morphological characteristics of different larval instars of Drosophila suzukii

Instars Body color Body shape Skeletons structure Spiracle
1
1 instar  Almost 4 5 Difficult to observe
translucent Almost oval The color of mouth hook is darker than
(Fig. 4) cephalopharyngeal skeletons, both are
weakness and with ecdysis (Fig. 5)
2 4
2" instar  Almost milk Almost fusiform 5 Difficult to observe
white (Fig. 4) The color of mouth hook is close to
cephalopharyngeal skeletons, both could be
with ecdysis (Fig. 5)
3 4
3" instar Milk white buta Fusiform (Fig. 4) 5 6
little yellow The color of mouth hook is the same as It could be easily

cephalopharyngeal skeletons, both could be
observed with larvae bodies or in the
puparium after eclosion (Fig. 5)

observed, and there are
much pale brown opened
(Fig. 6).
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Fig.4 Theshape of different larval instars of
Drosophila suzukii 7
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Fig.5 Mouth hooks and cephalopharyngeal skeletons of different larval instars of Drosophila suzukii
Al 2 3 B.1 2 3
A. Front view of mouth hooks and cephalopharyngeal skeletons of different larval instars of D. suzukii;
B. Side view of mouth hooks and cephalopharyngeal skeletons of different larval instars of D. suzukii.
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Fig. 7 Development and eclosion of larva and pupa of Drosophila suzukii

A. B C. D E. F G H. I
A. Breathing tube; B, C. Mature larva; D, E. Prepupa; F, G. Pupa; H. Empty pupa shell after eclosion; I. Adult after eclosion.
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