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The effects of four powdery mildew fungicides on the safety

coefficient and predation behavior of Neoseiulus
californicus (McGregor) (Acari: Phytoseiidae)
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CAO Hai-Shun WANG Yun-Long YUAN Yu WU Ting-Quan’

(Institute of Facility Agriculture, Guangdong Academy of Agricultural Science; Key Laboratory of Urban Agriculture
in South China, Ministry of Agriculture and Rural Affairs, Guangzhou 510640, China)

Abstract [Aim] To determine the effects of four powdery mildew fungicides, ethirimol, tebuconazole, myclobutanil and
pyraclostrobine, on the safety coefficient and predation behavior of Neoseiulus californicus (McGregor) (Acari: Phytoseiidae).
The findings of this study will establish an experimental foundation for the combined application of fungicides and predatory
mites. [Methods] The acute toxicity and safety coefficient of four fungicides on N. californicus were determined using the

leaf disk residual toxicity method. The direct predation, functional response, and search rate of N. californicus on Tetranychus
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urticae Koch was assessed following treatment with ethirimol, tebuconazole, myclobutanil and pyraclostrobine. [Results]
The acute toxicities of the four fungicides to N. californicus were all low, with tebuconazole, ethirimol, myclobutanil, and
pyraclostrobine, having safety coefficients of >3 333.333, >631.578, 563.943 and 19.464, respectively. Following treatment
with the four fungicides at the maximum recommended field dose, the functional responses of each N. californicus mite
preying on T. urticae remained at Holling’s Type Il . There was no effect of ethirimol treatment on the direct predation amount,
predation function, or search rate of N. californicus on T. urticae. At higher prey densities, tebuconazole treatment resulted in
reduced eggs and protonymph predation. Myclobutanil treatment reduced predation of eggs, protonymph mites, and adult
mites, whereas pyraclostrobine treatment reduced predation of all mite developmental stages. The predation function of N.
californicus was negatively affected by the effects of tebuconazole, myclobutanil and pyraclostrobine, which increased prey
handling time and decreased the maximum predatory amount and predation capacity. Tebuconazole treatment reduced
predation of T. urticae eggs and protonymphs by 21.21% and 26.80%, respectively. Myclobutanil treatment reduced T. urticae
egg, protonymph, and adult predation by 27.89%, 40.06%, and 42.60%, respectively. Finally, Pyraclostrobine treatment
reduced T. urticae egg, larva, protonymph, deutonymph, and adult predation by 30.90 %, 64.63%, 65.26%, 40.67% and
48.91%, respectively. Pyraclostrobine treatment was the most effective at reducing N. californicus search rate, followed by
myclobutanil and tebuconazole. [Conclusion] Selective use of fungicides to control powdery mildew should be emphasized
when using N. californicus to manage T. urticae. Based on the findings of this study we recommend prioritizing the use of
ethirimol, while tebuconazole and myclobutanil should be used with caution, and pyraclostrobine should only be used with
careful consideration.

Key words Neoseiulus californicus (McGregor); cooperative control of pests and diseases; facility agriculture; powdery

mildew; functional response

fin MM FHr o/ 2 6 Neoseiulus californicus

(McGregor)K J& TR IE 24X Arachnida, 27174 H
Parasitiformes, HEHZZ5%} Phytoseiidae, Hi/)N%%
J& Neoseiulus, X} —HBEMi# Tetranychus urticae
Koch ., H#% 4 IV Panonychus citri (McGregor) .
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I TEIUEREE JrnE . R —E btk . AR
Ty BN N REAE 35 238 ) DY 2B T A (R A, Y
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B, E R R R (R A A

1 EMRME_HHHEaMREER (X2)
Fig. 1 Thesimultaneous occurrence of Tetranychus
urticae and powdery mildew on Phaseolus vulgaris

2013; EfE IR, 2021) , F IS B 15
B R B A AR Y B TFB ., AR RE A
)& Oidium. H#R S Erysiphe. 122 R
& Leveillula F1HL.4%5¢ & Podsphaera 55 E [ f=
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Bkt mw-%%% 2021) , FHREHE A
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i 52 i 1% i 4% 55 & i Solanum  lycopersicum
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Linnaeus. #iJI\ Cucumis sativus Linnaeus, 3%
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ARIE ST, B AR MR | SE BRI/
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12 #ikEH
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2007; FEHEHESE, 2022)
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Fig. 2 Direct effects of 4 powdery mildew fungicides on predation of
Tetranychus urticae by Neoseiulus californicus

A, FHE B0 R B A TR0 BN C. Rl B A 9 1 R
D. A B 5 W BRI s B A B S Y BRI o TR RO R RS R TR — 7 Ak PR ]
RFRE, AWE/NGFRACKR R — 257k FECE ] 22 5+ .2 ( Duncan [GBT &M 22K, P<0.05).

A. Direct effects on predation of T. urticae egg; B. Direct effects on predation of T. urticae larva; C. Direct effects on predation of
T. urticae protonymph; D. Direct effects on predation of T. urticae deutonymph; E. Direct effects on predation of T. urticae adult.
Histograms with different uppercase letters represent significant difference between the data treated with the same density,
while with different lowercase letters represent significant difference between the data treated with the same agent by
Duncan’s new multiple ranges test (P<0.05).
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A. The relationship between the density of T. urticae egg and the searching rate of N. californicus; B. The relationship
between the density of T. urticae larva and the searching rate of N. californicus; C. The relationship between the density of
T. urticae protonymph and the searching rate of N. californicus; D. The relationship between the density of T. urticae
deutonymph and the searching rate of N. californicus; E. The relationship between the density of T. urticae adult and the
searching rate of N. californicus.
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