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Who plays first? 

Traditional model: Pests



Modified model: Predators

Who plays first? 



Why supplemental foods? 

 Early establishment

 Increase longevity/reproduction 

 Promote effectiveness of biocontrol 

 Application on ‘hostile’ crops



Sachets and banker plants are other forms of supplemental 
foods!





Pollen gun used to distribute cattail pollen (Nutrimite, 
Biobest) over a high-wire cucumber crop. Photo credit: 
Heidi Wollaeger, MSU Extension

Cattail pollen on a cucumber leaf provides 
a supplemental food source for predatory 
mites. Photo credit: Heidi 
Wollaeger, MSU Extension



Crops where pollen can be used 

Ornamentals with little airborne pollen

 Vegetable crops before flowering

 Vegetable crops with little pollen such as 
cucumber

 Plant propagation



Does pollen always work? 

 “The presence of pollen led to a 55% 
reduction in predation of the thrips by N. 
cucumeris and a 40% reduction in thrips
predation by O. laevigatus, in experiments 
using single predators” (Skirvin et al. 2007).

 “The rate of thrips predation by A. swirskii
can be reduced by 50% when pollen is present” 
(Leeman and Messenlink et al. 2015)



Ephestia

 Sterile eggs of flour moth 

 Used with Predatory bugs: Dicyphus, Nesidiocoris and 
Orius

 Crops: Fruiting vegetables such as tomato and eggplant 

 Targets: whitefly, spider mites and caterpillars

 Sometimes blended with Artemia cysts to reduce costs 



Artemia 

 Derived from cysts of brine shrimp Artemia spp. 
 Cheaper and stores better compared with Ephestia

with similar nutritional balance
Mold-resistant 
 Low grade product used with predatory mirids
 Higher grade products used with Amblyseius and Orius

spp.
 Crops: ??



High-grade Artemia











Source: Biobee



Banker plants 

Open rearing units

 Predatory mite ‘sachets’ are a type of 
modified banker plant

 Systems for aphids, thrips and whiteflies 

Other possibilities?



Example of banker plant systems used in greenhouse and nursery

(Frank 2010; Huang et al. 2011; Xiao et al. 2011a,b). 





Habitat basket of ornamental pepper and lobularia to 
sustain Orius (Photo University of Vermont)



Papaya banker plant for whitefly control (Photo: University of 
Florida)





Survival times of common predatory mites 

Williams et al. (2004). Exp. & Appl. Acar. 32(1-2).

Species Adult longevity (days) 
No food or water Water only Food+water 

I. degenerans 2-4 4 25 
N. cucumeris 2-4 10 28 
N. californicus  2-4 18 58 
P. persimilis 2-4 6 19 

 



APPLICATION STRATEGIES



How many ways to apply your bios?



Common bottle sizes for P. persimilis
and equivalent application rates











‘Pot-tight’ ‘Spaced’





‘Non-carrier’ application 





BLOWERS













Studies assessing blower effects on predatory mites*



Coverage estimates (A/hr) with hand held blowers





Blandini et al. (2008) 





AERIAL APPLICATION









Drone versus manual application



QUESTIONS?


