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Stratiolaelaps scimitus is a polyphagous and soil-dwelling predatory mite that has been commercialized and widely
used to control small pest insects and mites (Knapp et al. 2018; Xie ef al. 2018). This mite can prey on acaroid
mites (Park et al. 2021), thrips pupae (Zhang 2019), fungus gnat (Enkegaard et al. 1997), Drosophila eggs or
larvae (Wang 2010) and bee mites (Rondeau et al. 2019) etc. As a kind of natural enemy with great potential, its
artificial mass-production is very important, and large-scale population breeding of this mite is the premise of its
commercial production and application. The nutritional level of substitute prey or diets is closely related to the
growth, development and reproduction of predatory mites (Zhang et al. 2020; 2021). Therefore, the reproductive
capacity and biological characteristics of predatory mites can be improved by improving the nutritional level of
substitute prey or diets.

We use the powder of Locusta migratoria manilensis, yeast and Tenebrio molitor to feed Tyrophagus
putrescentia for 15 generations (respectively referred to as TpL, TpY and TpT), and then use these acaroid mites
to feed S. scimitus. We constructed ‘age-stage, two-sex’ life tables (Chi 1988) of these S. scimitus to evaluate their
biological characteristics. When S. scimitus fed on TpL, TpY and TpT, the duration of the pre-adult stage was not
significantly different, but female fecundity (F), the intrinsic rate of increase (7) and the finite rates of increase (1)
were significantly different (Table 1); all three parameters were the largest when feeding on 7pL, intermediate on
TpY and the smallest on 7pT. The size (dorsal shield length and width) at maturity of offspring females showed the
same pattern: the largest (655.08 um and 368.01 pm) on 7pL, intermediate (646.43 um x 367.23 um) on 7pY and
the smallest (637.01 um x 357.32 um) on 7pT. These results indicated that 7pL was more favorable than 7pY and
TpT to the growth, development and reproduction of S. scimitus

TABLE 1. Mean (£ SE) Stratiolaelaps scimitus’s life table parameters of flour mites feeding on powders of two insects

and yeast.
Life parameters TpL TpY TpT
F (eggs) 71.94+3.32a 67.09+£3.17 ab 61.49+2.02b
r (day™) 0.1666 +0.0030 a 0.1543 £0.0057 ab 0.1465+£0.0048 b
A (day™) 1.1813 £0.0036 a 1.1668 £ 0.0066 ab 1.1577 £0.0055 b

Standard errors were estimated by using the bootstrap technique with 100,000 resampling.
Means within a column followed by different letters are significantly different (paired bootstrap test: P < 0.05).

The large-scale breeding of natural enemies is the key to biological control. The polyphagous predatory mites
can be reared on a large scale at a low cost by using substitute prey or even artificial diets (Khanamani et al. 2017;
Azevedo et al. 2019; Su et al. 2019). This study is expected to provide a new idea and reference for the artificial
large-scale breeding of polyphagous predatory mites.

Submitted: 30 Oct. 2022; Accepted by Zhi-Qiang Zhang: 1 Nov. 2022; published: 30 Nov. 2022 277


mailto:miteyy@163.com
https://orcid.org/0000-0002-4041-3366
mailto:764076392@qq.com
https://orcid.org/0000-0001-7871-6138
mailto:1959085487@qq.com
https://orcid.org/0000-0003-4640-1275
mailto:1139633356@qq.com
https://orcid.org/0000-0001-6777-6266
mailto:xielixia2006@163.com
https://orcid.org/0000-0003-1029-3575

Acknowledgements. The authors would like to thank Prof. Zhi-Qiang Zhang (School of Biological Sciences,
The University of Auckland) and an anonymous reviewer for helpful comments. This work was supported by
the Natural Science Foundation of Shandong Province (Grant No. ZR2020MC046), the National Natural Science
Foundation of China (Grant No. 31970401) and the Shandong Provincial Key Laboratory for Biology of Vegetable
Diseases and Insect Pests.

Keywords: Predatory mites; insect-sourced diets; nutrition; two-sex life table

References

Azevedo, L.H., Leite, L.G., Chacon-Orozco, J.G., Moreira, M.F.P., Ferreira, M.P., Gonzalez-Cano, L.M., Borges, V., Rueda-
Ramirez, D., de Moraes, G.J. & Palevsky, E. (2019) Free living nematodes as alternative prey for soil predatory mites: an
interdisciplinary case study of conservation biological control. Biological Control, 132, 128—134.
https://doi.org/10.1016/j.biocontrol.2019.02.007

Chi, H (1988) Life table analysis incorporating both sexes and variable development rates among individuals. Environmental
Entomology, 17 (1), 26-34.
https://doi.org/10.1093/ee/17.1.26

Enkegaard, A., Sardar, M.A. & Bredsgaard, H.F. (1997) The predatory mite Hypoaspis miles: biological and demographic
characteristics on two prey species, the mushroom sciarid fly, Lycoriella solani, and the mould mite, Tyrophagus
putrescentiae. Entomologia Experimentalis et Applicata, 82, 135-146.
https://doi.org/10.1046/j.1570-7458.1997.00123.x

Khanamani, M., Fathipour, Y., Talebi, A.A. & Mechrabadi, M. (2017) Evaluation of different artificial diets for rearing the
predatory mite Neoseiulus californicus (Acari: Phytoseiidae): diet-dependent life table studies. Acarologia, 57 (2),
407-419.
https://doi.org/10.1051/acarologia/20174165

Knapp, M., Houten, Y. V., Baal, E. V. & Groot, T. (2018) Use of predatory mites in commercial biocontrol: current status and
future prospects. Acarologia, 58 (Suppl), 72—-82.
https://doi.org/10.24349/acarologia/20184275

Park, J., Mostafiz, M.M., Hwang, H.S., Jung, D.O. & Lee, K.Y. (2021) Comparing the Life Table and Population Projection of
Gaeolaelaps aculeifer and Stratiolaelaps scimitus (Acari: Laelapidae) based on the age-stage, two-sex life table theory.
Agronomy, 11 (1062), 1-13.
https://doi.org/10.3390/agronomy 11061062

Rondeau, S., Giovenazzo, P. & Fournier, V. (2019) The use of the predatory mite Stratiolaelaps scimitus (Mesostigmata:
Laelapidae) to control Varroa destructor (Mesostigmata: Varroidae) in honey bee colonies in early and late fall. Journal of
Economic Entomology, 112 (2), 534-542.
https://doi.org/10.1093/jee/toy418

Su, J., Dong, F., Liu, S.M., Lu, Y.H. & Zhang, J.P. (2019) Productivity of Neoseiulus bicaudus (Acari: Phytoseiidae) reared on
natural prey, alternative prey, and artificial diet. Journal of Economic Entomology, 112 (6), 2604—2613.
https://doi.org/10.1093/jee/toz202

Wang, Z.Q. (2010) Studies on the predatory mites of Lycoriellap sp. Fujian Agriculture and Forestry University, Fuzhou, China,
73 pp

Xie, L.X., Yan, Y. & Zhang, Z.Q. (2018) Development, survival and reproduction of Stratiolaelaps scimitus (Acari: Laelapidae)
on four diets. Systematic and Applied Acarology, 23 (4), 779-794.
http://doi.org/10.11158/saa.23.4.16

Zhang, X.R. (2019) Combined application of Beauveria bassiana Granules and soil-dwelling predatory mites Stratiolaelaps
scimitus for control of western flower thrips, Frankliniella occidentalis. Chinese Academy of Agricultural Sciences,
Beijing, China, 32 pp.

Zhang, N., Xie, L.X., Wu, X.R., Liu, K., Liu, C.L. & Yan, Y. (2020) Development, survival and reproduction of a potential
biological control agent, Lasioseius japonicus Ehara (Acari: Blattisociidae), on eggs of Drosophila melanogaster (Diptera:
Drosophilidae) and Sitotroga cerealella (Lepidoptera: Gelechiidae). Systematic and Applied Acarology, 25 (8), 1461—
1471.
https://doi.org/10.1007/s13355-012-0147-1

Zhang, N.& Xie, L.X. (2021) The lifespans of the potential biological control agents in the family Blattisociidae (Acari:
Mesostigmata). Zoosymposia, 20, 91-103.
https://doi.org/10.11646/zoosymposia.20.1.10

278 - Zoosymposia 22 © 2022 Magnolia Press YAN ET AL.



