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Biological characteristics of Tinocallisinsularis
(Takahashi) (Hemiptera: Drepanosiphidae)
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Abstract [Objectives] To clarify the biological characteristics of Tinocallis insularis (Takahashi). [Methods] The
morphology, generation periods, growth and decline rules of Tinocallis insularis were systematically studied by conducting
field surveys, microscopic observation and captive rearing in Shanghai in 2016. [Results] The morphological characteristics
of T. insularis are described. At T: (22.5£1) , the average generation periods of the fundatrix, fundatrigenia and later
generations were 11.7, 6.8 and 8.0 days, respectively. A single alate viviparous female produced 1-5 nymphs daily and 12-27
nymphs over its lifetime. The adult life span was 4-12 days, and at room temperature, the average generation periods of the
fundatrix, fundatrigenia and later generations were 13.3, 9.8 and 8.4 days, respectively. T. insularis has at least 10 generations
per year in Shanghai and overwinters as eggs on the branches of Sapindus mukorossi. Egg hatch from late March to early April
the following year. These aphids began to appear in late March, the population peaked from mid-May to early June, began to
decline in mid-June, and became very rare from late June to late September. They began to appear again in early October and
had a second small population peak from late October to early November before declining in mid-November and

overwintering as eggs in mid-December. Oviparous females began to occur in late October, reached peak abundance in mid- to
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late November, then became very rare after December 12th. [Conclusion] T. insularisis a major pest of the landscape tree, S.
mukorossi, in Shanghai district. These aphids overwinter as eggs on the branches which hatch from late March to early April in
the following year. The population has a major peak from mid-May to early June, a smaller peak from late October to early
November, and is rarely seen from late June to late September.

Key words Tinocallisinsularis (Takahashi); morphology; biology; Sapindus mukorossi Gaertn; Shanghai

30
Tinocallis
insularis (Takahashi
6.5 cm
2016
1 MRS 251 5 500 Ix
1.1 ik 14L : 10D 70%+7%
5.5 cm ¢3.5 cm :
¢2.6 cm 8 cmx8 cm ¢8.5 cm
350 mL
PRX-250B
Olympus SZX10 SZ61
Olympus CX23LEDRFSI1C
MC 170 HD CCD 09 cm td
ZJ1-2B !
15
2016 4 11
7-15d 6
12 ®MARFGE 1 40 cm 6
1.2.1 FESHFERE
2 12
8-14
75%
2016 10
10 10
122 EY=EWUR 2016 2 19 6 6
30-40 cm

2-3d 1



- 1362 - Chinese Journal of Applied Entomology 56

0.08 mm ¢0.05-0.08 mm 0.02 mm
2 BR5HH | 1 4
1
2.1 FASHHE
1
2.1.1 Qlﬂ 0.40 mm 1 1 1- 1
0.20 mm I I IV VI VII
3d VI VI m v vi
1 I-
2.1.2 FRMEREEF
4
1
4 0.06- 1 2
R 1 KBTS 2 5 4 50 FHE
Table 1 Identification characteristics for nymphs of alate viviparous female, Tinocallisinsularis
/
Length/Width .
Nymph (mm) Antennae Wing-pad
1 0.50/0.23 4 0.27 mm - 1:1:4:37
Ist Not obvious
mnstar Antennae 4-segmented, length 0.27 mm, relative length of each segment 1 : 1 : 4
© 3.7, with one primary sensoria each on segments , ; segment light
black, remaining light yellow.
2 0.68/0.34 4 0.32 mm - 1:1:5:3
2nd 2/3 Not obvious
mnstar Antennae 4-segmented, length 0.32 mm, relative length of each segment 1 : 1 © 5
3, with one primary sensoria each on segments , ; 2/3 of segment as
if segmented or distinctly segmented; segment light black, remaining light
yellow.
3 0.95/0.40 5 0.55 mm - 1:1:52:25:4
3rd 3/5
Instar Not obvious,
Antennae 5-segmented, length 0.55 mm, relative length of each segment 1 : 1 : bilateral ¢
rOCesses o
5.2 1 2.5 4, with one primary sensoria each on segments , ; 3/5 of segment Eleso- and
(as if segmented or distinctly segmented) and the ends of segments , , metathorax.
black, remaining light yellow.
4 1.40/0.70
4th 6 0.81 mm - 20116 1 100 © 56 © 56 : 40+36
instar

Antennae 6-segmented, length 0.81 mm, relative length of each segment 20 © 16 Qpvious, fore-

100 © 56 : 56 - 40+36, with one primary sensoria each on segments , ; and hindwing-
the ends of segments , and the middle part of segment  black, Pad reachingto
abdomen

remaining light yellow.
respectively.
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Fig. 1 Tinocallisinsularis (Takahashi)

A B 1 C-F 1-4 G H I

A. Egg; B. 1st instar nymph of fundatrix; C-F. 1st-4th instar nymphs of alate viviparous female;
G. Alate viviparous femal; H. Oviparous female; I. Oviparous male.
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2 BT SRE
Fig. 2 The morphological characteristics of Tinocallis insularis (Takahashi)
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Nymphs of alate viviparous female: A-D. 1st-4th instar nymphs; E. Nail shape seta on dorsal of nymphal body. Adult of alate
viviparous female: F. Adult; G. Antennae; H. Dorsal spinal tubercle on head and thorax; I. Dorsal spinal tubercle on
abdominal tergites - ;J. Dorsal spinal tubercle on abdominal tergites - ; K. Siphunculus; L. Anal plate; M. Cauda.
Oviparous female: N. Adult; O. Antennae; P. Pseudo-sensoria on hind tibia.

Oviparous male: Q. Adult; R. External genitalia; S. Antennal segments -

15-17 36-40
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R2 RBTRIEGFELIMPFEUERE (LE, 2016)
Table 2 Hatching progress of overwintering eggs, Tinocallisinsularis (Takahashi) (Shanghai, 2016)

Date of investigation 3/21 3/23 3/25 3/27 3/29 3/31 4/3

g Ave-egg quantity/branch  124.0 75.4 57.2 47.8 18.0 5.8 0.0

% Egg hatching rate 0.1 0.6 6.4 16.1 28.2 76.2 100.0
Ave-room temperature 13.0 12.3 12.0 13.0 15.0 15.5 15.5

x3 TRTFRKBGHAKHH (1EER) (Lig, 2016)
Table 3 Generation periods of Tinocallisinsularis (Takahashi) at constant temperature (Shanghai, 2016)

1 d 2 d 3 d 4 d d
1st instar 2nd instar 3rd instar 4th instar Generation
Stage
S L A S L A S L A S L A S L A
30 40 37 10 20 1.1 30 40 32 20 30 23 100 130 117
Fundatrix Observation date: 3/22-4/3, 2016
10 20 14 10 20 1.1 10 20 13 1.0 30 20 6.0 7.0 6.8
Fundatrigenia Observation date: 4/1-8, 2016
10 20 1.8 10 10 1O 10 20 15 1.0 3.0 2.1 7.0 9.0 8.0
Later generation Observation date: 4/8-16, 2016
S L A

S, L and A standing for the shortest, longest and average. The same below.

x4 EETREGHKHH (2R (Lig, 2016)
Table 4 Generation periods of Tinocallisinsularis (Takahashi) at room temperature (Shanghai, 2016)

1 d 2 d 3 d 4 d d
Ist instar 2nd instar 3rd instar 4th instar Generation
Stage
S L A S L A S L A S L A S L A
20 30 25 10 30 12 40 7.0 52 30 50 36 120 150 133
Fundatrix Observation date:3/30-4/13, 2016; T:14.0-18.5 Average 16.3 , RH:52.0-94.0%
20 30 24 10 20 15 10 30 19 20 30 29 9.0 10.0 9.8
Fundatrigenia Observation date: 4/10-25, 2016; T:16.5-19.0 Average 18.1 , RH:63.0-92.0%
10 20 1.8 10 10 10 10 20 19 20 30 26 7.0 10.0 84
Later generation Observation date: 5/3-12, 2016; T:17.0-23.0 Average 19.9 , RH:50.0-92.0%
11 2 17.0-23.5
11 6
12 6 9
5 24.0-31.0 10
24.0

5 6 10 -11 2
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Fig.3 Growth and decline rules of 4-6 10
Tinocallisinsularis (Takahashi)
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Table 5 Indoor and outdoor temperature during 4-11 months (Shanghai, 2016)
Indoor temperature range ( - )
Month Outdoor averagg temperature
E M L T- range (low-high)
4 14.0-18.5 17.0-20.0 15.5-20.0 14.0-20.0 14.0-21.0
5 19.0-22.0 17.0-21.0 20.0-23.0 17.0-23.0 17.0-23.0
6 20.0-23.5 23.0-26.0 24.0-28.0 20.0-28.0 20.0-25.0
7 25.5-27.0 26.5-27.5 28.5-30.0 25.5-30.0 26.0-32.0
8 27.5-29.5 29.0-31.0 26.5-30.0 26.5-31.0 26.0-32.0
9 25.5-29.0 24.0-26.5 24.5-27.0 24.0-29.0 21.0-26.0
10 21.0-26.5 21.0-23.0 18.0-23.0 18.0-26.5 19.0-22.0
11 15.0-18.0 15.5-19.5 12.0-19.5 12.0-19.5 11.0-15.0
12 13.5-14.5 10.5-15.0 10.5-15.0 10.5-15.0 7.0-12.0
E M L T- range

E, M and L standing for first, middle and last ten days of a month respectively; T- range standing for temperature range.
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R6 TBETRIFHIUTR~INHE (L, 2016)
Table 6 Variation of aphid types and spawning progress, Tinocallisinsularis (Takahashi) (Shanghai, 2016)

11-12
Variation of aphid types from Nov.to Dec.

Spawning progress

. . Rate of
Date Se()f;lg :;ra ngrflzn;ale O‘(/ilr_lglz)lle Date ‘((Er;ﬁ)g }(BKr;ﬁ)g branches with
' ’ ’ £ £ eges (%)
11/4 1 404 1 0 10/28 1 1 16.7
11/7 101 20 7 11/4 23 9 83.3
11/11 75 29 0 11/11 18 23 66.7
11/17 159 30 3 11/17 16 66 66.7
11/25 32 33 0 11/25 229 551 83.3
12/5 1 23 0 12/5 14 464 83.3
12/12 0 2 0 12/12 3 156 100.0
12/27 0 0 0 12/27 0 846 80.0
3 Wik 34.8%
3
2/3
1
17.0-23.5
23.5
- Chromaphis juglandicola (Kaltenbach)
1992 Aphis gossypii Glover
1994 Periphyllus koelreuteriae
Tinocallis takachihoensis Takahashi 2004
Higuchi 2005
4-5 2-3
7-10d
2000 2005
3 4 10
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