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Age-stage, two-sex life table and its application in population ecology and

integrated pest management
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Abstract; Life tables are the prime tool in population ecology and pest management. Because traditional
female age-specific life tables are not capable of describing the stage differentiation and ignore males
entirely, the age-stage, two-sex life table is being widely used by many scientists. In this article, we first
overviewed the basic principles of the age-stage, two-sex life table, including the stage differentiation of
insect populations, the effect of sex ratio on population growth, the difference between the total
preoviposition period and adult preoviposition period, and the difference between the oviposition period

and oviposition days. We then explained the advantages of life table analyses based on the bootstrap
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technique. Finally, we introduced the major applications of the computer programs (TWOSEX-MSChart,

CONSUME-MSChart, and TIMING-MSChart ),

i. e., population projection and timing of pest

management, correct analyses of the predation rate of predators and the consumption rate of pests,

prediction of the population growth of predators and their predation potential,

and guidance of mass-

rearing and harvesting of natural enemies. As a powerful tool for data analysis, insect life tables have

been extensively used in population ecology and pest managements. Looking forward to the future, we

expect that they will be widely adopted in studies involving insect physiology, pesticide resistance,

sublethal effect of pesticides, symbionts, eic.

Key words: Life table; survival rate; fecundity; population dynamics; pest management.
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Fig. 1 Age-stage-specific survival rate
of Epicauta impressicornis at 33°C
(adopted from Liu et al., 2018)
Egeg: Ul Egg; LI —L6: 43520 1 —6 {84 8 1st — 6th instar larva,
respectively; Pupa: Hifi Pupa; Female: Mff i . Female adult; Male:
TE R H, Male adult.
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Fig. 2 Female survival rate and fecundity of
Bactrocera dorsalis treated by DsRed " /RTA ~
(adopted from Chang et al., 2016)
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Fig. 3 Population growth and consumption of Agasicles hygrophila under different levels of CO, based on computer simulation
(adopted from Fu et al., 2016)
Fegg: UF; Larva; 4 H; Pupa; #fi; Female. Ml H Female adult; Male, #fi% 5 Male adult; Total population (N,) ; HFhEE; Leaf consumption (C,) .
M EE . n: HF1E] ¢ B Y A W 3T A% Number of individuals of various developmental stages at the ¢ time point.
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Fig. 4 Age-stage-specific predation rate of Harmonia
dimidiata (adopted from Mou et al., 2015)
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Fig. 5 Stage structure (individual number at egg, larval, pupal, and adult stages) and predation potential p(¢)

during the population growth of Harmonia dimidiata ( adopted from Mou et al., 2015)
A FRIREETL Single release; B: BIRBEIL Double release. N: FhEELEY Population size. Egg: BJ; Larva: 48 ; Pupa; ifi; Adult: p{H.
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