
Assessing consumption efficiency of TSSM by predatory mites and the influence of 
biorational products on predators. 

High tunnels (HTs) are a protected agriculture 
tool for specialty crop farmers. Cucumbers 
(Cucumis sativa L.) are well suited for HT 
production because their vertical growth 
pattern allows for space optimization and 
repeated flowering, offering multiple harvest 
opportunities (Fig. 1A). However, twospotted 
spider mite (Tetranychus urticae Koch; TSSM; 
Fig. 1B) is one of the primary pests of 
cucumbers in HT systems. TSSM often goes 
unnoticed by farmers until the damage is 
irreversible and the pest is difficult to control. 
Current recommendations are based on field 
or greenhouse production and rely on 
conventional miticides. However, more is 
needed to satisfy HT growers who wish to use 
organic pest management methods. Selecting 
the most efficacious and economical control 
methods for TSSM management in HT growing 
systems is difficult for growers because of the 
need for research-based evaluations in this 
unique growing environment. 

Figure 1. TSSM adult and egg, photo by John Obermeyer (A); 
cucumber plant vertically trellised inside a high tunnel (B).

INTRODUCTION

1. Evaluate TSSM egg consumption by 
predatory mites under high tunnel 
simulated temperature in incubators. 

2. Assess the mortality effect of biorational 
products on predatory mites. 
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Predatory mite egg consumption bioassay
Predation rates differed among predatory mites under simulated HT 
temperatures (Poisson GLM, χ 2 = 7.36, df = 4, p = 7.496e-05; Fig 2). 
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Description T °C RH % Time range 

step 1 15 60 9:00 pm – 8:00 am

step 2 25 50 8:00 am – 10:00 am

step 3 30 40 10:00 am – 12:00 pm

step 4 32 40 12:00 pm – 2:00 pm

step 5 39 40 2:00 pm – 3:00 pm

step 6 32 40 3:00 pm – 5:00 pm

step 7 30 50 5:00 pm – 7:00 pm

step 8 25 60 7:00 pm – 9:00 pm

Predatory mite egg consumption bioassay
This experiment was conducted in a growth chamber 
simulating the temperatures experienced in HTs in Aug. 
(Table 1). Five predatory mite spp (A. andersoni, N. 
californicus, N. cucumeris, N. fallacis, and P. persimilis) 
were used to evaluate TSSM egg predation. Petri dishes 
containing a 6-cm cucumber leaf disk were loaded with 
10 TSSM eggs, each predator evaluated in a separate dish, 
10 replicates per predatory spp. in total. 

Table 1. Temperature and relative humidity of the growth chamber 
oscillating through time (hours). 

Predatory mite mortality bioassay using biorationals
This experiments was conducted under the same 
chamber conditions (Table 1), and predatory mite spp. as 
the previous experiment. We used eight biorational 
products: Venerate CG®, AzaGuard®, Grandevo®, Cpt. 
Jack Neem Oil®, Azera®, Bioceres®, Pyganic®, and water. 
Mortality was evaluated at 1, 4, 24, 48, 72, and 96 hr 
after exposure to obtain survival curves (Fig. 4).

Figure 4.  Application of biorational 
products to the predatory mite 
species. Each product was applied 
using an airbrush at the highest 
recommended label rate.

1. N. californicus and N. cucumeris consumed the most 
TSSM eggs under simulated HT temperatures

2. A. andersoni  was the most susceptible to biorational 
pesticides. 
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Predatory mite mortality bioassay using biorational pesticides
A. Andersoni sprayed with Pyganic and AzaGuard died at a faster 
rate compared to the water control treatment (χ2 = 5.0, df = 3, p 
= 0.026), and (χ2 = 3.0, df = 1, p = 0.084) respectively (Fig. 3A). 
Neoseiulus Fallacis treated with AzaGuard exhibited a more rapid 
mortality rate when contrasted with the water (χ2 = 9.7, df = 1, p 
= 0.018). No significant spray effects were observed in other 
treatments and for N. cucumeris (Fig. 3B). 

Figure 2. TSSM egg consumption after 24 hours of predatory mite exposure. 
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Figure 3. Survival comparison of Amblyseius andersoni, and Neoseiulus Fallacis 
when exposed to biorational pesticides.

1. Audenaert, J.A., Vangansbeke, D., Verhoeven, R., De Clercq, P., Tirry, L. and Gobin, B., 2014. Variability in greenhouse temperature and humidity affects predation efficiency of Phytoseiulus persimilis and Neoseiulus californicus on Tetranychus urticae. IOBCWPRS Bull: submitted.
2. Döker, İ., Kazak, C. and Karut, K., 2016. Functional response and fecundity of a native Neoseiulus californicus population to Tetranychus urticae (Acari: Phytoseiidae, Tetranychidae) at extreme humidity conditions1. Systematic and applied acarology, 21(11), pp.1463-1472.
3. Li, Y.J., Liu, Q.Y., Chang, J., Jia, Y.H. and Meng, R.X., 2019. Effects of temperature on a Chinese population of Amblyseius andersoni (Acari: Phytoseiidae) fed with Tetranychus urticae. Acarology, 59(4), pp.475-483.
4. McMurtry, J.A., De Moraes, G.J. and Sourassou, N.F., 2013. Revision of the lifestyles of phytoseiid mites (Acari: Phytoseiidae) and implications for biological control strategies. Systematic and Applied Acarology, 18(4), pp.297-320.

Amblyseius andersoni

Neoseiulus Fallacis 

A

B


	Slide 1

