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Extension	Publications	
	

Plant	Protection	Presentations	
	

On-Farm	Research	
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													Harvest	Efficiencies	
•  3D	to	2D	Tree	Architecture	

•  Platform	harvesting	(2010)	
•  Robotic	Harvesting	(Research	2016)	
•  Robotic	Spraying	
											On-Farm	Data	Analytics	
•  Robotic	Drone	Scouting	
•  Remote	Data	Collection	

Tree	Fruit	Industry:	Changes	to	Production	Practices	
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Pre-Bloom	Insect	Presence:	Monitoring	Methods		
	
Predictive	Modeling	
•  What	insects	need	to	be	managed		
•  Management	Overlap	
	
Tree	Fruit	Insecticide		Efficacy	

Pre-Bloom	Decision	Making	for	Your	Orchard 
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Orchard	History	(Yearly	Pack	Out) 		
•  	 Knowing	your	orchard	
•  	 Orchard	Borders	/	Interior	(hot	spots)	

Pre-Bloom	Decision	Making	for	Your	Orchard 
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Orchard	History	(Yearly	Pack	Out) 		
•  	 Knowing	your	orchard	
•  	 Orchard	Borders	/	Interior	(hot	spots)	
	

Endemic	Insects	–	Reside	within	orchards	(high	exposure	=	resistance)	
•  Tarnish	Plant	Bug	(borders	/	pond	&	hedgerow	broad	leaf	weeds)	
•  Codling	Moth	(LAW,	OFM)	(within	orchard	blocks	-	hibernaculum)	
•  Obliquebanded	Leafroller	(within	orchard	blocks	-	hibernaculum)	
•  San	Jose	Scale	(within	orchard	blocks	–	limb	&	trunk)	
•  Wooly	Apple	Aphid	(within	the	soil,	OW	pop.	feed	on	roots)	
•  Mite	complex	(within	orchard	blocks)	
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Orchard	History	(Yearly	Pack	Out) 		
•  	 Knowing	your	orchard	
•  	 Orchard	Borders	/	Interior	(hot	spots)	
	

Endemic	Insects	–	Reside	within	orchards	(high	exposure	=	resistance)	
•  Tarnish	Plant	Bug	(borders	/	pond	&	hedgerow	broad	leaf	weeds)	
•  Codling	Moth	(LAW,	OFM)	(within	orchard	blocks	-	hibernaculum)	
•  Obliquebanded	Leafroller	(within	orchard	blocks	-	hibernaculum)	
•  San	Jose	Scale	(within	orchard	blocks	–	limb	&	trunk)	
•  Wooly	Apple	Aphid	(within	the	soil,	OW	pop.	feed	on	roots)	
•  Mite	complex	(within	orchard	blocks)	
	

Migratory	Insects	–	Reside	outside	and	migrate	to	the	orchard	
•  Plum	Curculio	(hedgerows	and	wooded	borders	as	adult)	
•  Apple	Maggot	(hedgerows	and	alternate	hosts	(abandoned	apple))	

Pre-Bloom	Decision	Making	for	Your	Orchard 
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Scouting	&	Trapping	/	Monitoring*	

	

Apple	Maggot	(M)	-	Red	sphere	with	lure	and	tangle	foot	(Border)		

Codling	Moth	(E)	-	Wing	Trap	+	Pheromone	(Bloom)		

Mite	complex	(E)	-	Scout	limbs	for	egg	(GT)	foliage	for	motile	colonies		

Obliquebanded	Leafroller	(E)	–	larva	in	TC-Bloom,	Wing	Trap	&	Phero.		

Plum	Curculio	(M)	–	Sentinel	tree	(cherry,	Japanese	plum)	(Border)		

San	Jose	Scale	(E)	-	Wing	Trap	+	Pheromone	(Bloom)		

Tarnish	Plant	Bug	(M)	-	Yellow	Sticky	Card	(Border)		

Wooly	Apple	Aphid	(E)	-	Scout	foliage	for	areal	colonies		

*(E)	Endemic			(M)	Migratory				
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Activity	spectrum	of	pome	fruit	insecticides	and	acaricides.	
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Activity	spectrum	of	pome	fruit	insecticides	and	acaricides.	
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Activity	spectrum	of	pome	fruit	insecticides	and	acaricides.	
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Activity	spectrum	of	pome	fruit	insecticides	and	acaricides.	



San Jose Scale 

GT  TC  P  Bloom  PF  1C  2C  3C  4C  5C  6C  7C  8C 

• OW on bark as ‘black-cap’ 

• Does not lay eggs - produce
  live crawlers

• Crawler production by OW 
  stage occurs 4-6 wk post
  bloom

• ‘white cap’→ ‘black cap’ → adult

Hudson Valley Research Laboratory 



Biofix 						260-360	DD	(base	50F)		

Hudson Valley Research Laboratory 

5th	June	
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San Jose Scale 
	Pre-Bloom		

*Oil	-	alone	
*Esteem	(w/o	oil)	
*Centuar	(w	oil)	

	1C	&	3C	
*Movento	+	0.25%	NIS	(LI700;	oil…)	
	

	Crawler	Stages		
	(2	appls.	@	3-4C;	2	appls	@	5-6C)	

*Admire	Pro	4.6SC	at	(2.8	fl.oz./A)	a	feeding	toxicant,		
*Assail	30SG	(8.0	oz./A)	a	translaminar	feeding	and	contact	
*Centaur	0.7WDG	(34.5	oz./A)	IGR	
*Esteem	35WP	(4-5	oz./A)	IGR	
*Imidan	70WP	70WS	(2.13-5.75	lb./A),	contact	insecticide	

		
Pre-mix	insecticides:	contact	and	feeding	activity	

*Endigo	ZC	(5-6	fl.oz./A),		
*Leverage	360	(2.4-2.8	fl.oz./A)		
*Voliam	Xpress	EC	(6-12	fl.oz./A)	

Hudson Valley Research Laboratory 



Pre-bloom - San Jose scale

 Evaluation of insecticides for controlling San Jose scale on apple, 
 N.Y.S.A.E.S., Hudson Valley Lab., Highland, N.Y.-2005 

 
    % mortality per # of  days post application 
  

Treatment   Quantity  Timing  7 d  14 d  21 d   28 d 45 d 
  

1. Damoil  3.0 gal. / 100  GT  100.0   c  100.0   c  100.0   c  100.0   c  100.0   c 
 
2. Damoil  2.0 gal. / 100  HIG  100.0   c  100.0   c  100.0   c  100.0   c  100.0   c 
 
3. Lorsban  1.0 pt.  / 100  HIG  100.0   c  100.0   c  100.0   c  100.0   c  100.0   c 
 
4. Esteem  1.25 oz./ 100  HIG  48.5  b  41.3  b  37.5 a  51.4  b  59.4  b 
 
5. Assail  1.25 oz./ 100  HIG  51.6  b  44.6  b  78.4  b  94.1   c  99.9  c 

   
9. Untreated  -   -  2.7 a 23.0 a  37.5 a  36.0 a  34.9 a

Hudson Valley Research Laboratory 



Pre-bloom - San Jose scale

 Evaluation of insecticides for controlling San Jose scale on apple, 
 N.Y.S.A.E.S., Hudson Valley Lab., Highland, N.Y.-2005 

 
 Formulation   % infested  Ave. # caps /  Live SJS caps /   

Treatment  amt./100 gal.  Timing  Fruit  Fruit  Fruit   
 
1. Damoil  3.0 gal.  GT  0.0 a  0.0 a  0.3 a   
 
2. Damoil  2.0 gal.  HIG  0.9 a  0.3 ab  1.3 a   
 
3. Lorsban  1.0 pt.  HIG  3.0 ab  1.5 ab  1.2 a   
 
4. Esteem  1.25 oz.  HIG  1.4 ab  1.3 ab  2.6 a   
 
5. Assail  1.25 oz.  HIG  31.2  bc  29.6  cd  6.9 ab   

   
9. Untreated  -  -  95.9     d  277.0   d  142.2    c   

Hudson Valley Research Laboratory 



Tarnished Plant Bug - Management 

GT  TC  P  Bloom  PF  1C  2C  3C  4C  5C  6C  7C  8C 

Begin	scouting	at	tight	cluster	and	note	
observation	of	TPB	activity.	
	
Treatment	for	TPB	should	be	considered	
during	periods	of	increasing	and	prolonged	
temperatures	above	65oF.	
	
Neonicotinoids		-	Assail		
(Calypso	-	registration.)	
Excellent	choice	for	T.pyri	mgt.	
	
Cool	temp.	best	option	for	pyrethroids	
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Tree Strip & Drive Row Tree Strip Standard

Percent damaged apple

Percent of Apples at Harvest Injured by Tarnished Plant Bug  
in Three Types of Groundcover Plots. 

* Hardman et al., Kentville N.S. Canada 2002 
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TPB @ 2 d exposure
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Efficacy of Insecticides on TPB placed on apple 
 6d post application 

* Hardman et al., Kentville N.S. Canada 2002 
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    % TPB 
Treatment  Rate  Timing  Fruit Damage 
 
Calypso  4.0 oz. /A  LTC  0.1 a 
 
Calypso  6.0 oz. /A  P  2.5 bcde  
 
Assail 70WP  2.5 oz./A  LTC  0.8 abc 

  
Untreated  -  -  3.3     cde 
 
 
Late tight-cluster (LTC) on 22 April 
Pink (P) on 26 April

Effects	of	Pre-bloom	Applications	on	TPB	Damage	on	Apple	
Cornell’s	Hudson	Valley	Lab	-	2005	
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    % TPB 
Treatment  Rate  Timing  Fruit Damage 
 
Asana XL  5.8 oz. /100  TC, P  0.0 a 
 
Warrior ZT  1.7 oz. /100  TC  1.1 bcd 
 
Assail 70WP  1.1 oz./100  TC  0.4 abc 
 
Actara 25WP  1.7 oz./100  TC  0.2 abc 
 
Calypso  1.0 oz. /100  P  3.5   de 

  
Untreated  -  -  3.3     cde 
 
 
Late tight-cluster (LTC) on 25 April 
Pink (P) on 29 April 

Effects	of	Pre-bloom	Applications	on	TPB	Damage	on	Apple	
Cornell’s	Hudson	Valley	Lab	-	2003	

Hudson Valley Research Laboratory 



	

Mullen	Plant	Bug	(MPB)		

	
	

GT  TC  P  Bloom  PF  1C  2C  3C  4C  5C  6C  7C  8C 

• Pre-bloom management  
 
•  OW as eggs under bark 
 
• Peak hatch at full bloom, completed 
  by petal fall 
 
• Nymphs are mite egg predators (Beneficial) 
 
• Monitored by ‘limb-tapping’ 

Hudson Valley Research Laboratory 



Mullen	Plant	Bug	
	

Hudson	Valley	Observations:		
• 	2004	Pest	-	Fruit	damage	

• 	2005	Beneficial	-	mite	reduction	

Susceptible	varieties:	
Empire,	Red	&	Golden	Delicious,		
Sparten,	Northern	Spy.	
	
Late	pink	application.	
Lorsban	4E 	1.5	qt./100	
Actara	25WDG	 	4.5	oz./A.		
Assail	70WP	 	1.7-3.4	oz./A.		
Warrior	1CS	 	2.6-5.1	fl	oz/A.	
Asana	XL	0.66EC 	2.0-5.8	oz./100	gal	

Red	Delicious.	Ardonia,	NY	2004	
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Wooly	Apple	Aphid	(WAA)		

GT  TC  P  Bloom  PF  1C  2C  3C  4C  5C  6C  7C  8C 

• Sporadic pest on apple & pear; infesting fruit  
 
•  Wingless females produce live young on apple 
 
• Nymphs undergo 4 instars, crawlers  
carried by wind from tree to tree. 
 
•  Establish root colonies of susceptible 
rootstock (M.9, M.26…) 
 
•  Parasitized by Aphelinus mali 
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Treatment 	Rate/acre	 	5-Aug 	11-Aug 	18-Aug 	26-Aug	 	2-Sep 	11-Sep 
	

Pyrifluquinazon	15EC 	27	fl	oz	 	37a	 	40abc	 	54b	 	43ab	 	135abc	 	186bc	

Tolfenpyrad	20SC	 	3.19	fl	oz	 	53a	 	50abc	 	69ab	 	58b	 	93c	 	114cd	

BeLeaf	50SG	 	5	oz	 	34a	 	29bc	 	59ab	 	62ab	 	117bc	 	147c	

Diazinon	50W	 	4	lb	 	37a	 	5d	 	1d	 	4c	 	3d	 	6d	

Check	---	 	 	42a	 	75a	 	98a	 	94a	 	277a	 	324a	
	
Means	within	columns	not	followed	by	the	same	letter	are	significantly	different,	Waller-Duncan	
k-ratio	t-test,	k-ratio=100.	
Treatments	applied	6	August;	Treatment	5	had	a	second	application	on	22	August.	
xData	transformed	log(x+0.5).	
zTreatment	included	an	adjuvant	(Silwet,	0.025%). 
	
	

WAA	colonies/1.5	min	search	

Beers,	E.H.,Talley,	R.R,	WA	State,	2008		

Wooly	Apple	Aphid	(WAA)		
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%	Term	w/WAA	colonies	

NY:	Reissig,	H.	Combs,	D.,	2009	

Material	 		Rate/A	 	Timing 	16	July 	4	August	

Calypso	480SC	+	 	4.0	fl	oz	 	PF	 	4.0a	 	10.7b	
Movento	240SC1 	9.0	fl	oz	
	
Movento	240SC1	 	9.0	fl	oz 	PF	+	2C	 	1.7a	 	14.7b	
	
Movento	240SC1 	9.0	fl	oz	 	2C	 	4.7a	 	23.3bc	
	
Lorsban	75WG	 	1.5	lb	 	TC	 	6.7a	 	1.3a	
Movento	240SC1 	9.0	fl	oz	 	4C		
	
Lorsban	75WG	 	1.5	lb	 	TC	 	12.0ab	 	13.3b	
Esteem	35WP	 	4.5	oz	 	4	sprays	
	
Untreated	Check 	 	 	26.0b	 	41.3c	
1.	LI700	@	0.5%	v/v	
Means	within	a	column	followed	by	the	same	letter	are	not	significantly	different	(Fisher’s	Protected	LSD	Test,	P<0.05).	
Data	were	transformed	arcsine	(sqrt	x)	prior	to	analysis	

Wooly	Apple	Aphid	(WAA)		



Material	 		Rate/A	 	Timing 	12	DAT 	34	DAT	
Movento	240SC	 	9.0	fl	oz 		10	Sept.	 		3.3	b	 	0.0	a	
Stl-tac 		1	%	v/v	
	
Movento	240SC	 	9.0	fl	oz 		10	Sept.	 		6.7	b	 	0.0	a	
R-11 	0.25	%	v/v	
	
Movento	240SC 	9.0	fl	oz	 		10	Sept.	 	3.3	b	 	6.7	a	
Damoil 	1	%	v/v	
	
Provado	1.6F	 	8.0	fl	oz	 		10	Sept.	 	6.7	b	 	3.3a	
	
Thiodan	50WP	 	4.0	lb	 		10	Sept.	 	10.0	b	 	6.7	a	
	
Untreated	Check 	 	 	80.0a	 	3.3a	
	
Means	within	a	column	followed	by	the	same	letter	are	not	significantly	different	(Fisher’s	Protected	LSD	Test,	P<0.05).	
Data	were	transformed	arcsine	(sqrt	x)	prior	to	analysis	

%	Survival	w/WAA	colonies	

Wise,	J.	Mich.	State,	2008	
Wooly	Apple	Aphid	(WAA)		



Codling	Moth(CM)		

GT  TC  P  Bloom  PF  1C  2C  3C  4C  5C  6C  7C  8C 

• Endemic pest of pome fruit 
• Causing severe injury to HV tree fruit 
• Larva emerge at Biofix plus 220DD50 
• NEWA (http://newa.cornell.edu) 
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http://newa.cornell.edu	

Insect	species	
	
State	
	
Weather	Station	
	
Date	
	
Enter		



http://newa.cornell.edu	

Insect	species	
	
State	
	
Weather	Station	
	
Date	
	
First	sustained	trap	capture	
	
Insect	status	
	
	





Conclusions 
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•  Key	pests	such	as	codling	moth	are	causing	increasing	injury	to	fruit	
	

	Resistance	management	through	rotation	of	insecticides	is	critical	
	

	Insecticide	efficacy	(Altacor)	for	1st	generation	emergence	
	 	Delegate	/	Exirel	/	(Not	Besiege)	

	
	Timing	at	first	hatch	of	CM	also	critical		

	
Use	of	traps,	monitoring	and	models	becoming	more	important	in	
narrow	spectrum	insecticides.	
	
Changes	in	production	technologies	will	be	soon	coming	and	dramatic	




