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Table 1 The shielding efficiency of different types of tobacco leaf powder on tobacco beetle eggs
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Comparison of tobacco leaf powder particles and egg diameter

powder on individual insect eggs
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Fig. 1 Eggs in tobacco leaf powder(magnification of 12.5x4.5)
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Fig. 2 Observation of larvae molting at different cultivation times
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Fig. 4 Distribution of hourly catch of tobacco beetle
adults in a day (24 hours)
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Fig. 5 Changes of egg production

of tobacco beetle adults
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Fig. 6 Testing the tendency of adult egg production to colors
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Fig. 7 Testing the tendency of adult egg production to light sources
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(5> magnification ) : convenient for remote and real-time monitoring of testing status; C. Test unit:night vision mode; D. Test unit: quick play-

back mode.
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Fig. 9 Application testing result of tobacco beetle adult tendency in trapping
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Fig. 10 Quantification and application model of the whole-life history of tobacco beetles
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Table 3 Different stages, characteristics, and duration of tobacco beetles
3 441 HUAAEAE Hs Jit#/d
Insect stage Periods Insect characteristics Number Calendar period
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/{iﬂi =B Oviposition period 7=BB Spawning A2 12
u
7B 53 Late stage of egg laying AN77 Bl Not laying eggs A3 7
9 Egg ¥l Egg Ui Egg E 7
11#% First instar HUfA&/N Small insect body L1 7
2% Second instar A/ Small insect body 1.2 4
. 3% Third instar HPR/IN Small insect body L3 3
Larva 4% A, g R K L4 g
Fourth instar During the period of overeating, larvae grow rapidly
5% S Ee RIS SIE RN 5 4
Fifth instar During the period of overeating, larvae grow rapidly
o T [CAIRIGEA 0 9
Prepupal Prepupal Stop feeding and build a pupal chamber
Ui L P Tt = Pl 3
Pupa Pupa Concealed in the pupa chamber

R P I i B 0 A0 9

Adult Early eclosion stage Staying in the pupal chamber after eclosion
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Study on biological characteristics and environmental factors of
tobacco beetles based on full life-cycle visualization

DUAN Huang"?, LI Yaming”, MIN Yong',ZHANG Zhigang', KE Shaoyong'

1.Key Lab of Microbial Pesticides ,Ministry of Agriculture and Rural Affairs/
National Biopesticide Engineering Research Center/ Hubei Biopesticide Engineering Research Center/
Hubei Academy of Agricultural Sciences, Wuhan 430064, China;
2.Wuhan DOHI New Technology Co.,Ltd., Wuhan 430040, China

Abstract To improve the accuracy of intelligent identification and pest monitoring of storage pests,
and to guide the effective prevention and control measures for pests in tobacco storage , a whole-life history
visualization is proposed for the real-time observation and behavioral quantification of the tobacco beetle.
The biological characteristics of the egg , larval , pupal , and adult stages of the tobacco beetle ( Lasioderma
serricorne F.) were quantified through the visualization of its entire life cycle. The objective of the study
was to examine the habits, activity rhythms, and environmental influences on adult behaviors. The experi-
mental process demonstrated that visualizing the entire life history of tobacco beetles enhanced the ability to
observe these insects, and the quantitative data of different insect stages were obtained without disrupting
the activity of the tobacco beetles. The results indicate that peak activity for adult tobacco beetles occurs at
approximately 1 a.m, while peak egg production is observed on the 6th day after eclosion.The adults exhibit-
ed a tendency to lay eggs on cards and light sources of various colors, showing significant differences in
their proefernces. The effectiveness of the trap equipped with a green light source has been significantly en-
hanced , with the capture rate increasing by a factor of 2.03 compared with the reference trap.The quantifica-
tion of the entire life history and application model can be used for several purposes , including pest forecast-
ing , determing the optimal timing of control measures, and selecting the most suitable control methods , pes~
ticide types, and dosages based on the dynamic changes of the pest populations. The results indicate that the
full life history visualization method can accurately identify tobacco beetles, significantly improve the accura-
cy of pest detection, and provide better guidance for the prevention and control of storage pests.

Keywords tobacco beetles; visualization of the whole-life history; activity rhythm; digitization; ten-

dencies
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