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The behavior and oviposition rhythm of Tuta absoluta

LIU Si-Yuan'™ WANG Hai-Xu' WANG Xin-Pu'"" BAI Ming’

(1. School of Agriculture, Ningxia University, Yinchuan 750021, China; 2. State Key Laboratory of Animal Biodiversity Conservation
and Integrated Pest Management, Institute of Zoology, Chinese Academy of Sciences, Beijing 100101, China)

Abstract [Aim] To clarify the behavioral characteristics of the larvae and adults of Tuta absoluta, and provide new insights
for developing integrated management strategies to control this pest. [Methods] A laboratory-reared population of 7.
absoluta was used to study larval behavioral traits such as hatching, leaf-mining, and pupation, as well as the effects of low
population density on larval growth and development. In addition, adult mating, oviposition preferences and behavioral
rhythms, were observed. [Results] The average hatching process of 7. absoluta larvae lasted 5 min, with no subsequent
consumption of eggshells by larvae observed. After hatching, larvae immediately began leaf-mining near the leaf veins. Under
environmental stress, larvae relocated to suitable leaves to resume mining. The average leaf area loss was 2.86 cm? per larva.
Under low population density conditions, significant differences were observed in adult fecundity (P < 0.05) and female adult
longevity (P < 0.05) following larval development at varying population densities. Adults exhibited multiple mating behaviors.
Female adults preferred ovipositing on the abaxial side of leaves in the lower parts of the plant. The average oviposition period
was 15 d, with peak egg-laying occurring at 2-3 d of age. The highest oviposition rate was observed 30-36 h after eclosion.
[Conclusion] 7. absoluta larvae do not consume their eggshell after hatching, and damage an average leaf area of 2.86 cm?
per larva. Larval densities < 8 individuals per leaf do not affect larval development, female fecundity, or adult longevity.
Female adults have an average oviposition period of 15 days, with the peak of egg-laying occurring on the 2nd to 3rd day.
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etal., 2016; Bawin et al., 2016; Campos et al.,
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B1 FAEMEIPE (A) AR (B) B (C)
Fig. 1 The egg shell (A), leaf feeding (B) and pupa (C) of Tuta absoluta after hatching
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*1 ARZETHEMEMHERTL, ok, LIERPLE
Table 1 Quantity of hatching, burrowing, pupation and emergence of
Tuta absoluta larvae at different densities

o CL) PR (k) SPERRRER (k) PSRl (k) CEEPRERE (Sk) SRR Ok )
Number of eggs ~ Mean hatchling Mean number of Mean pupation Mean emergence Mean fecundity
(grain) number (ind.) entry holes (ind.) number (ind.) number (ind.) (grain/ind.)
1.00 1.00 1.00 1.00 1.00 105.80
2.00 2.00 2.00 2.00 2.00 112.38
4.00 4.00 4.00 4.00 4.00 102.20
6.00 6.00 6.00 6.00 6.00 94.82
8.00 8.00 7.20 7.20 7.20 97.28
r . mm Jift it Female
k= A =20 B o M Male
£ I g
~ 100 [ . i r z
2 . ;" I S 15+
RE =
vg =
1 210
BE 5o 3
5 L
58 % sl
O 1 1 1 L
< 4 6 8 1 2 4 6 8

1 2
hdint R (k) Larval leaf density (ind.)

hdit B @ EE (k) Larval leaf density (ind.)

H2 FREEMESSMHHLERHETNE (A) RES (B) WM
Fig. 2 Effects of population competition with different densities on the spawning capacity (A) and
lifespan (B) of Tuta absoluta larvae after emergence
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Table 2 Oviposition distribution of adult Tuta absoluta

FEERERA. Oviposition site
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TH P (R )
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SFE R S L (%)
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6 12 18 24 30 36 42 48 54 60 66 72 78
isf[E] (h) Time (h)

B3 FHEAEHETE
Fig. 3 Oviposition rhythm of the Tuta absoluta

A, FERRSEHITEE; B. FEBNH Y. A. Oviposition cycle rhythm; B. Oviposition day rhythm.
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A 21.03% 5.54% B 7.50%  7.02%
' 13.759 "
24.15% ‘
5.92% [ mm 1 H % 1-day-old

mm 2 H % 2-day-old H % 1-day-old
’ mm 3 H ##} 3-day-old 2 Hi& 2-day-old
4 H i 4-day-old I 3 H #% 3-day-old
10.86% B 5H % 5-day-old  17.12% I 4 H % 4-day-old
., ™% 6H i 6-day-old I 5 H % 5-day-old
13.52% 18.98% 1 7-16 H g 7-16-day-old o 6 F # 6-day-old

24.03%

B4 AEBE“NELLLSH
Fig. 4 Distribution of egg-laying proportion at different ages
A, T B JE I R He oA B 1-6 HEY T B & LM

A. Distribution of egg-laying proportion during the adult oviposition cycle;
B. Distribution of egg-laying proportion from 1-6-day-old.
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