
Figure	1.		2011	Mite	flaring	seasonal	trends	for	ERM	motiles	in	apples	after	
two	treatment	sprays.	
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“The predatory mite, Neoseiulus fallacis 
plays an important role in biological 
control of European red mite in apple 
orchards. The toxicity of insecticides 
from the pyrethroid, carbamate, 
spinosyn, neonicotinoid, diamide and 
insect growth regulator (CSI) classes on 
N. fallacis can result in a mite-flaring 
response of European Red Mite egg 
and motile populations.  This study 
showed that two insecticides (Sevin and 
Delegate) had the greatest mite flaring 
effect. ”

European red mite (ERM), Panonychus ulmi (Koch) 
(Acari: Tetranychidae) is a species of importance among 
the plant feeding mites of apples, and without biologi-

cal control acari-
cides are often 
needed to pre-
vent economic 
injury (Cranham 
& Helle 1985). 
ERM causes inju-
ry to the plant by 
piercing the top 
layer of the apple 
leaf and extract-
ing the content 
out of the epider-
mal cells, result-
ing in bronzing 
effect and necro-
sis (Pfeiffer and 
Schultz 1986). 
This can lead to 

leaf abscission and poor quality fruit (Garman and Townsand 
1938). The predator mite, Neoseiulus fallacis (Garman) (Acari: 
Phytoseiidae) is a principal mite predator on apple trees in 
mid-western and eastern commercial apple orchards (Welty 
1995). Adult N. fallacis overwinter in orchard ground cover 
and migrates to trees in May and June. High populations of N. 
fallacis and other predacious mites, in relative to ERM numbers, 
indicate a high likelihood of biological control, reducing the 
necessity of acaricide sprays.
 The 1996 Food Quality Protection Act (FQPA) (USEPA 
1996) resulted in the US Environmental Protection Agency 
(EPA) eliminating or restricting the use of many of organo-
phosphate (OP) and carbamate insecticides that apple growers 
had relied upon for pest management in the 20th century. FQPA 
required that all registrations for pesticides used in food pro-
duction be reconsidered for continued registration. Since that 
time, the EPA also allowed for expedited registration of OP-
replacement and reduced-risk insecticides (USEPA 1997) have 
been introduced, to help fill the void of tools in the apple IPM 
tool-box (Wise and Whalon 2009, Agnello et al 2009).  Since 
then there have been reports from farmers of mite flaring events 
(ie; outbreaks) in association with the use of some of the new 
OP-replacement and reduced-risk compounds (Irish-Brown & 
Gut 2009). It is not clear, however, which specific insecticides or 
combinations of materials may be responsible for the observed 
mite flaring.
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Materials and Methods 
 Researchers in MSU’s Department of Entomology conducted 
a three year study to document mite flaring events in association 
with six classes of insecticides and tank-mix combinations, and to 
determine the toxicity of these compounds to the predator, N. fal-
lacis, following exposure to direct spray or dry field-aged residues 
on foliage (Jamil RZ, 2014). Test materials, novaluron (Rimon), 
spinetoram (Delegate), rynaxypyr (Altacor), acetamiprid (Assail), 
esfenvalerate (Asana) and Carbaryl (Sevin) were applied twice with 
labeled rates and dates associated with first generation codling 
moth control, to ‘Red Delicious’ apple trees at the Trevor Nichols 
Research Center in Fennville, MI with an FMC 1029 airblast sprayer 
calibrated to deliver 100 gpa at 2.5 mph.  Mite population evalua-
tions were conducted by picking 50 leaves from each replicate tree, 
and ERM and predator mites were removed with a mite-brushing 
machine and counted under a stereo microscope.  The predator 
mite direct spray toxicity study included the same insecticides as 
described above, and used a Potter spray tower to topically dose N. 
fallacis adults, which were then monitored for mortality over 96 
hours. The predator mite residual toxicity study included the same 
insecticides applied to apple trees with an airblast sprayer, with N. 
fallacis adults exposed to field-aged residues on apple foliage at 
1, 7, 14 and 21 days post-application, then monitored for survival 
over 96 hours.

Results
 Evidence	of	Mite-flaring: The synthetic pyrethroid, esfen-
valerate, showed the highest incidence of mite flaring in the two-
year study, followed by the neonicotinoid acetamiprid (Figure 1).  
Tank-mix combinations of the fruit thinner carbaryl with nearly 

 
Fig. 1.  2011 Mite flaring seasonal trends for ERM motiles in apples after two treatment sprays.  
 

 
Fig. 2.  2011 Toxicity bioassay of insecticides on predator mites (N. fallacis) resulting from 

direct spray. 
 
 
 
 
 
 
 



Figure	3.		 Adult	 predator	 mite	 N. fallacis	 on	 an	 apple	 leaf.	 Image	 by	 Z.	
Jamil.
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any other material also resulted in consistent mite-flaring (data not 
shown). The insecticides spinetoram, novaluron, and rynaxypyr 
also showed incidences of heightened ERM motiles numbers, but 
often not resulting in ERM populations over action thresholds.
 Toxicity	to	Mite	Predators:  Asana and Sevin were highly toxic 
to N. fallacis as direct sprays, whereas minimal effects were seen 
from the other compounds, compared to the untreated check (Fig-
ure 2). In residual field-aged bioassays Sevin and Delegate caused 
significant mortality to N. fallacis, whereas the other compounds 
showed minimal effects.  The toxicity resulting from exposure to 
foliar residues diminished for Delegate after 7 days of field aging, 

whereas Sevin remained toxic for 21 days after the spray.

Discussion
 The mite-flaring from synthetic pyrethroids, like esfenvalerate, 
are primarily associated with direct spray toxicity and stimulative 
effects of these compounds on ERM. Mite-flaring seen with neonic-
otinoids, like acetamiprid, are believed to be associated primarily 
with stimulative (ie; hormolygosis) effects on ERM, since little to no 
toxicity to mite predators were observed.  In our studies the apple 
thinner carbaryl was shown to have the broadest overall lethality 
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to mite predators from wet and dry residue exposure, and evoked 
the longest duration of negative effects on N. fallacis (Figure 3).
 New insecticides in the spinosyn, diamide, neonicotinoid and 
IGR classes will continue to be important tools for apple IPM, but 
judicious use can help minimize mite flaring events in the future. 

Summary
 The toxicity of insecticides from the pyrethroid, carbamate, 
spinosyn, neonicotinoid, diamide and insect growth regulator (CSI) 
classes on N. fallacis was measured based on topical and foliar 
residual exposure (1, 7, 14 , 21 days) bioassays.  The mite-flaring 
response of European Red Mite egg and motile populations was 
greatest for Sevin and Asana insecticides. 

Literature Cited
Agnello, A., A. Atanassov, J. C. Bergh, D. J. Biddinger, L. J. Gut, M. 

J. Haas, J. K. Harper, H. W. Hogmire, L. A. Hull, L. F. Kime, 
G. Krawczyk, P. S. McGhee, J. P. Nyrop, W. H. Reissig, P. W. 
Shearer, R. W. Straub, R. T. Villanueva, and J. F. Walgenbach. 
2009. Reduced-risk pest management programs for eastern 
U.S. apple and peach orchards: a 4–year regional project. 
American Entomologist 55(3): 184-197.

Garman, P. and J.F. Townsand. 1938. The European red mite and 
its control. Conn. Agric. Exp. Stn. Bull. 418. 33p.

Irish-Brown, A. and L. Gut 2009. European Red Mites in 2009. 
MSUE CAT-Alert. msue.anr.msu.edu/news/european_red_
mites_in_2009

WE ARE YOU.WE ARE YOU.WE ARE YOU.
OTHER LENDERS WANT YOUR BUSINESS; 
WE KNOW YOUR BUSINESS.

Financing agriculture isn’t just something we do — it’s everything we 

do. So more than our attractive rates and ag-friendly terms, we deliver 

an expertise that goes beyond the numbers and a dedication that goes 

beyond other lenders. See for yourself. We’re Farm Credit East.

farmcrediteast.com  |  800.562.2235farmcrediteast.com  |  800.562.2235

5303-P1_greenhouse.indd   1 5/15/14   1:11 PM

Jamil RZ (2014) Impacts of Insecticides on Predatory Mite, Neosei-
ulus Fallacis (Acari: Phytoseidae) and Mite Flaring of European 
Red Mites, Panonychus Ulmi (Acari: Tetranychidae), PhD Dis-
sertation, Michigan State University. East Lansing, MI, USA 

Pfeiffer, D. G., Hull, L.A., Biddinger, D.J. and Killian, J.C. 1995. 
Apple - Indirect pests. p. 18-43. In: H. W. Hogmire (ed.). 1995. 
Mid-Atlantic Orchard Monitoring Guide. Northeast Regional 
Agric. Engineer. Serv. Publ. 75, Ithaca. 361 p.

USEPA 1996. Food Quality Protection Act. U.S. Public Law 104-
170. http://www.epa.gov/pesticides/regulating/laws/fqpa/
gpogate.pdf

USEPA 1997. Guidelines for expedited review of conventional 
pesticides under the reduced-risk initiative and for biological 
pesticides. Pesticide Registration (PR)  Notice 97-3(1997). 
http://www.epa.gov/opppmsd1/PR_Notices/pr97-3.html

Welty, C.  1995. Survey of predators associated with European red 
mite (Panonychus ulmi: Acari: Tetranychidae) in Ohio apple 
orchards.  Great Lake Entomology 28: 171-184. 

Wise, J. and Whalon, M. 2009. A Systems Approach to IPM Inte-
gration, Ecological Assessment and Resistance Management 
in Tree Fruit Orchards, Chapter 13, pp: 325-345 In I. Ishaaya 
and A. Rami Horowitz (eds.), Biorational Control of Arthropod 
Pests: Application and Resistance Management. Springer Pub-
lishing Ltd., Dordrecht, Heidelberg, London, New York. 409 p.

Dr.  Raja Zalinda Jamil is a PhD graduate and Dr. John Wise 
is a professor in the MSU Department of Entomology.



24  NEW YORK STATE HORTICULTURAL SOCIETY

www.NYSHS.org

www.NYSHS.org

Contact Us:

	 NYSHS
	 630	W.	North	Street
	 Hedrick	Hall	
	 Geneva,	NY		14456	
	 www.NYSHS.org	
	 Ph			315-787-2404
	 Fx				315-787-2216
	 wilsonk36@hotmail.com

Contact Us:  NYSHS
	 630	W.	North	Street
	 Hedrick	Hall	
	 Geneva,	NY		14456	
	 www.NYSHS.org	
	 Ph		315-787-2404					Fx		315-787-2216
	 wilsonk36@hotmail.com

Founded in 1855, 
the mission of the 

New York State 
Horticultural Society

is to foster the growth, 
development and 

profitability of 
the fruit industry 

in New York State. 

It accomplishes this by:
•	Supporting	educational		
				opportunities	for			 	
				members
•	Promoting	the	industry
•	Representing	the		 									
				industry	in	matters	of						
				public	policy

NYSHSNew York State Horticultural Society
Yearly membership includes 

Hort Flash Updates, and the New York Fruit Quarterly. 

Name______________________________________Company______________________________

Mailing	address____________________________________________________________________

City_________________________________State_______	Zip_____________		County	_________

Ph	______________________Fx	____________________	E-mail	____________________________	

Please	return	application	form	to:
NYSHS,	630	W.	North	Street,	Hedrick	Hall,	Geneva,	NY		14456

If you are already a member, thank you for your continued support!
You may use this form if you wish to consider an additional membership 

for another person in your organization.

Thank You for Your Support!!
Membership dues are not deductible as charitable for Federal Income Tax purposes.  

They may be tax-deductible under other provisions of the IRS Code.  Please check with your tax advisor.

MEMBERSHIP APPLICATION FORM
Yes!	I will support the NYSHS and its mission to Educate, Promote and 
Protect the New York Fruit Industry
	 Growers	 $150	 $_________
	 Per	Each	Multiple	Membership	after	1st		 $75	 $_________
	 Growers	w/50	Acres	or	Less	 $75	 $_________	
	 Industry	Professional	 $150	 $_________
	 Academic	Professional	 $75	 $_________

Sponsors:  
	 Bronze	level	 $500	 $_________
	 Silver	level	 	$1250	 $_________
	 Gold	level	 	$2500	 $_________
	 Platinum	 										$5000	and	up	 $_________

ADDITIONAL SUPPORT:
Areas you’d like NYSHS to spend more effort on:

	 AgJobs	 $100	 $_________
	 H2A	Reform	 $75	 $_________
	 Speaker	Programs		 $75	 $_________
	 Your	Thought________________________________________	 $_________

TOTAL AMOUNT                 $_________
	

New York State 
Horticultural 
Society


