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Evaluation of the synergistic effects of functional plants
Cnidium monnieri and Vicia faba on conserving
predatory natural enemiesin wheat fields

. LRk . . .o . s skok
LIU Xiao-Wei LU Yan-Hui YANG Ya-Jun XU Hong-Xing LU Zhong-Xian
(Institute of Plant Protection and Microbiology, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021, China)

Abstract [Aim] To evaluate the synergistic effects of the functional plants Cnidium monnieri and Vicia faba on the
conservation of predatory natural enemies in wheat fields, as well as their potential application in sustainable integrated pest
management, to provide a scientific basis for the application of functional plants in wheat-rice rotation systems. [Methods]
Field experiments were conducted at two sites in Zhejiang Province; Deqing and Jiashan. The effects of three different
treatments; intercropping C. monnieri with V. faba, a C. monnieri monoculture, and a control with no treatment, on the
population dynamics of predatory natural enemies, were measured and compared. [Results] The functional plant strip
intercropped with C. monnieri and V. faba was significantly more attractive to syrphid flies (particularly Episyrphus balteatus
and Sphaerophoria macrogaster) compared to the C. monnieri monoculture (P < 0.05). The population of syrphid flies on the
intercropped functional plant strip was increased by over 37.1% compared with the C. monnieri monoculture. There were only
minor differences in the population of spiders and ladybugs between the two functional plant treatments, but both had
significantly higher numbers of these predators than the control (P < 0.05). During the wheat-rice transition period, the
population of predatory natural enemies on field ridges intercropped with C. monnieri and V. faba increased by 49.4%

compared with the C. monnieri monoculture. [Conclusion] Functional plant strips not only conserve the natural enemies of
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insect pests during the wheat growing season but also continue to provide habitats for these biological control agents after the

wheat harvest.

Key words functional plants; predatory natural enemies; ecological control; sustainable management; rice-wheat rotation
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Fig.1 Thenumber of predatory natural enemies under different treatments (Deging)
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A. Number of syrphid flies on April 29; B. Number of spiders on April 29; C. Number of ladybugs on April 29; D. Number of
syrphid flies on May 13; E. Number of spiders on May 13; F. Number of ladybugs on May 13. The yellow solid line
represents the functional plant strip with intercropping of C. monnieri and V. faba, the blue solid line represents the single C.
monnieri treatment, and the green dashed line represents the untreated control. Different lowercase letters indicate significant
difference between treatments at the same functional distance (P < 0.05, Tukey test). The same below.
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Fig. 2 Thenumber of predatory natural enemiesunder different treatments (Jiashan)
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A. Number of syrphid flies on May 2; B. Number of ladybugs on May 2; C. Number of spiders on May 2; D. Number of
syrphid flies on May 16; E. Number of ladybugs on May 16; F. Number of spiders on May 16.
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Fig. 3 Thenumber of predatory natural enemieson thefield ridges during
the“wheat-rice” transitional period
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A. Number of syrphid flies in Deqing base; B. Number of ladybugs in Deqing base; C. Number of spiders in Deqing base;
D. Number of syrphid flies in Jiashan base; E. Number of ladybugs in Jiashan base; F. Number of spiders in Jiashan base.
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