
ZOOSYMPOSIA 
ISSN 1178-9905 (print edition)

ISSN 1178-9913 (online edition)

Submitted: 31 Aug. 2022; Accepted by Zhi-Qiang Zhang: 7 Nov. 2022; published: 30 Nov. 2022 323

Zoosymposia 22: 323–323 (2022)
https://www.mapress.com/j/zs

Copyright © 2022      ·    Magnolia Press
https://doi.org/10.11646/zoosymposia.22.1.205

Abstract

Coordinated application of phytoseiids and other biological control agents on 
management of different pest insect species: a case of ecostacking*

XIAODONG HU1,3, JINGE YUAN2, GANG CHEN3, YISHU DING3, JINGDONG CAO3, GUORUN FU3, 
ZHENGXIONG ZHAO1,*, YAYING LI2,4 & HUAI LIU2

1Yunnan Agricultural University, Kunming,Yunnan,650500, China
2Key Laboratory of Entomology and Pest Control Engineering, College of Plant Protection, Southwest University, Chongqing 400700, China
3Chuxiong Company of Yunnan Provincial Tobacco Corporation, Chuxiong Yunan 675000, China
4Corresponding author: ZX Zhao, �zhaozx0801@163.com; YY Li, � liyaying@swu.edu.cn

*In: Zhang, Z.-Q., Fan, Q.-H., Heath, A.C.G. & Minor, M.A. (Eds) (2022) Acarological Frontiers: Proceedings of the XVI 
International Congress of Acarology (1–5 Dec. 2022, Auckland, New Zealand). Magnolia Press, Auckland, 328 pp.

Ecostacking, maximising the benefts of ecosystem services, implies to combine in an additive or synergistic manner 
the beneficial services of functional biodiversity from all levels and types (Hokkanen and Menzler-Hokkanen, 2018). 
Historically, studies of biological control focused on interactions between different prey species and shared predators, 
or that among target prey and different predators (El-laithy et al., 2021; Hao et al., 2021). Amblyseuis swirskii was a 
predominant predator against small sap-sucking pests including whiteflies and thrips (Rahimi et al., 2022). In this study, we 
conducted a coordinated management strategies utilizing the phytoseiid mite A. swirskki, the predatory bug Eocanthecona 
furcellata and the entomopathogenic fungi Beauveria bassiana, to control the major pest insects of tobacco planting areas 
in Southwestern China, including Bemisia tabaci, Thrips tabaci, Spodoptera litura and Helicoverpa assulta. 

A laboratory study indicated that B. bassiana sprayed at 8.0 × 107 spores per mL resulted in a low mortality on A. 
swirskki (13.4% in 7th d) and E. furcellata (15.6% in 7th day), whereas S. litura, H. assulta, B. tabaci and T. tabaci were 
sensitive to B. bassiana (68% to 85% mortality in 7th d). The predatory mites and bugs, inoculated seven days after the 
B. bassiana spraying, held a relatively high survival rate (88% to 92%) once the prey were supplied ad libitum. Besides, 
intraguild predation did not occur when predatory mites and predatory bugs coexisted. Field trials showed that the control 
efficiency of coordinated application of B. bassiana (0.30 g/m2), A. swirskki (15 individuals/m2) and E. furcellata (0.06 
individuals/m2) was 81% on lepidoptera pests and 86% on the small sap-sucking pests, which was in the approximate 
level of strategies of spraying three times chemical pesticides. These results built a good case that the utilization of multi-
biocontrol agents increased the level and efficiency of integrative, sustainable, and eco-friendly control strategies. 
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