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Synergistic effect of Calendula officinalis on colonization and pest control

of Orius sauteri in strawberry greenhouse in Northern China

XU Qing-Xuan, WANG Jie, MI Ying-Ying, LIU Jun-Xiu, DI Ning, WANG Su, LI Shu’ (Institute of Plant
Protection, Beijing Academy of Agriculture and Forestry Sciences/Key Laboratory of Natural Enemies
Insects, Ministry of Agriculture and Rural Affairs, Beijing 100097, China)

Abstract: Conversation biological control based on the utilization of functional plants can realize the
synergistic colonization and sustainable pest control of natural enemies after the release of natural enemies,
which is a research hotspot of agricultural sustainable development. To explore the effect of functional
plants cooperating with predatory natural enemies to prevent and control pests in greenhouse during winter,
this study systematically evaluated the effects of nectar plant, Calendula officinalis on the longevity and
colonization of Orius sauteri. Without C. officinalis as the control, the study also compared the control
effects on aphids and herbivorous mites on strawberries in greenhouse in winter. Results showed that
compared with the control without C. officinalis, the existence of C. officinalis significantly increased the

survival rate and average longevity of the female adult of O. sauteri, the lifespan of female adult reached
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9.49 days in treatment, which was 53.6% longer than the lifespan in the control (6.18 days). The presence

of C. officinalis significantly increased the population number in the second to fourth week after the release

of O. sautert, and significantly reduced the density of aphids and herbivorous mites on strawberry plants,

indicating that C. officinalis enhanced strawberry pest control by supporting the survival and population

colonization of O. sauteri. This study not only supports the ecological role of nectar plants in enhancing

natural enemies and controlling pests, but also provides practical guidance for the diversified application

and popularization of biological pest control methods for strawberries in winter greenhouses in northern

China.

Key words: Calendula officinalis; biological control; predatory natural enemies; Tetranychus urticae; Aphis
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C. officinalis

Control without C. officinalis

B IR (d)

1 b7 & B REARIR 2 PR A5 F T A/ MESEME R A AAE 3 (A) K54 (B)
Fig.1 Survival rate (A) and longevity (B) of Orius sauteri female in greenhouse in winter
e BHE BB eprifEe ;. 7 FOREREE (P<0.05) , “o LIREFMEE (P<0.001), B2, E3[H, Note:

Data were in mean+SE. One asterisk indicated significant difference at the 0.05 level, and three asterisks indicated greatly significant

difference at the 0.001 level. The same for Fig. 2 and Fig. 3.

—— &% C. officinalis

—e— X} Control without C. officinalis

Orius sauteri density per plant

RIEMEIERE Gk

2
Weeks after Orius sauteri release
2 b7 Fidgilh % P AN R AR B R A A AR L
AL/ NESEFR S 81
Fig.2 Population dynamic of Orius sauteri on strawberry in

greenhouse in winter
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C. officinalis

Control without C. officinalis

C. officinalis

Control without C. officinalis

3 dbr FaRi E AN R AL B R AR AR - B (A)
R (B) R4k
Fig.3 Population dynamic of Tetranychus urticae (A) and Aphis

gossypii (B) on strawberry in greenhouse in winter
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