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Hydraulic sprays can only reach to a height of ~30 feet. For larger trees,
the need for a bucket truck increase cost considerably.
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Even with a light breeze, pesticide can easily drift off target.
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Limitations of Bole or Foliar Sprays

e Expensive
e Becoming difficult to find applicators (seed orchards)

® Short treatment duration, e.g. several (2 — 6)
treatments required per year

e Worker exposure
® Drift

® Potential for non-target (bees, parasites & predators)
mortality
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Potential Advantages
of Tree Injections

® Full dose administered to tree; reduce pesticide
load in treatment area

e No need for bucket trucks to treat large trees;
entire tree protected

® No exposure to customer, minimal to applicator
® No drift or non-target effects
® \Wide treatment window

e Long treatment duration (2 or more years); no
photo- or microbial-degredation of chemical
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Registered Systemic Insecticides

e Abamectin (Abicide 2, Greyhound, Vivid)

e Acephate (ACECAP 97, ACE-jet, Dendrex, Lepitect)

e Azadirachtin (AzaSol, TreeAzin)

e Bidrin (inject-a-cide B¥)

o Chlorantraniloprole (Acelopryn)

» Dinotefuran (Safari, Transtect)

 Emamectin benzoate (Arbormectin, Boxer, TREE-age* TREE-age G4)
* Imidacloprid (IMA-jet, Imicide, Pointer, Xytect)

* Restricted Use Product
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What iIs Emamectin Benzoate
(TREE-age)?

» |t was derived from abamectin and produced by a naturally occurring
soil born bacteria called Streptomyces avermitilis.

 Mode of Action — Acts on insect nerves to suppress muscle
contraction, resulting in insect paralysis and death.

 Emamectin benzoate is highly active against a range of pests,
particularly in the order Lepidoptera.

o After injection into a tree, emamectin benzoate appears to be stored
with the tree’s sugars and proteins, and released as the tree uses
it's stored energy. This results in extended tree protection (2 or

more years).
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Systemic Insecticide
Injection Studies
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Systemic Insecticide Injection Studies
1996 - 2013

Objectives

Evaluate trunk injection of systemic insecticides as
alternatives to:

1) aerial sprays for the control of cone and seed insects in
pine and hardwood seed orchards.

2) trunk sprays for protection against bark beetles.
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Seed Orchard and Plantation Trials

e Coneworm (18:1996 — 2012, 2017)

e Seed bugs (18: 1996 — 2012, 2017)

e Seedworm (3: 1998 - 2004)

e Pales weevil (1: 2003)

e Bark beetles (27: 2004 — 2017)

e Acorn weevil (3: 2004 - 2006)

e Pine needle scale (1: 2005)

e Slash pine flower thrips (1: 2005 — 2006)
e Cone beetle (1: 2011 - 2012)

e Pine wood nematode (3: 2012 — 2014)
e Ambrosia beetles (6: 2012 — 2017)

e Conifer mite (3: 2013 — 2015)
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EB Control of Pine Coneworm
Study
Texas Forest Service

Treatments
20 trees injected with EB 1999 and 10
of these injected again in 2000

w
o

Evaluation

Cones were collected & assessed for
coneworm damage in 1999 - 2002
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Shows 2+ years of control

TREE-age Results against Pine Coneworm

Significantly less damage in single
treatments from 1999 and for annual
treatments 1999 & 2000.

Donald M. Grosman et. al, 2002
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Percent coneworm (Dioryctria spp.) damage and reduction
In damage compared to check, Woodville, TX 2010 & 2011.
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“Percent seed bug (Leptoglossus and Tetyra sp.) damage
to second year cones, Woodville, TX 2010 & 2011
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New Formulations of TREE-age for
Control of Pine Coneworm

Study Site
Geneva State Forest, AL

Treatments
10 trees each injected in early April with:

1) TREE-age (4% RUP, 8.6ml/pt) 1:1 with water via TREE IV F-Series)
2) TREE-age G4 (4% GUP, 8.6ml/pt via Quikjet Air)
3) TREE-age R9 (9.5% RUP, 3.6ml/pt via Quikjet Air)

Evaluation
Cones will be collected & assessed for coneworm damage in 2017 and 2018

Null Hypothesis
All EB treatments will significantly reduce coneworm damage to similar levels
compared to untreated checks.

TREE-&age® insecticide is a Restricted Use Pesticide and may only be sold to and used by a state certified applicator or by persons

under their direct supervision. TREE-age® is a registered trademark of Arborjet, Inc.
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Effects of EB and Imidacloprid

on Pales Weevil After Feeding on White Pine - 2003

Study
Texas Forest Service & Virginia Tech

Treatments 100
One white pine tree each injected with 80
emamectin benzoate or imidacloprid in

2003 60
Evaluation

40
Twigs collected from trees & presented

to male and female pales weevil in petri
dishes; measured level of feeding and
mortality

20

Percent Mortality
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Treatment

Male

Results
All weevils (male and female) died after
feeding on EB-treated twigs.
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		Pales Weevil												Males		Area Fed per Treatment								Males		Mortality per Treatment

		Treatment		Sex		date(aug)		AreaFed		PropDead				Date		C		EB		Imid				Date		C		EB		Imid

		C1		m		14		52.5		0				14		35.1		7.2		35.2				14		0		0		0

		C2		m		14		51.5		0				15		66.4		12.8		38.8				15		0		0		0

		C3		m		14		0		0				16		64.4		33.9		12.7				16		0		0		0

		C4		m		14		32.5		0				17		61.85		16.5		4.45				17		0		0		0

		C5		m		14		39		0				18		61.85		16.5		4.45				18		0		0		0

		C1		f		14		49		0				19		47.11		1.3		4.8				19		0		0		0

		C2		f		14		12		0				20		52.7		0		13.4				20		0		0		0

		C3		f		14		44.5		0				21		65.7		0		24.7				21		0		0		0

		C4		f		14		107		0				22		52		0.6		19.2				22		0		20		0

		C5		f		14		22.5		0				23		45.3		0		15				23		0		60		0

		EB1		m		14		8.5		0				24		49.1		0		14.2				24		0		80		0

		EB2		m		14		10.5		0				25		42.95				7.35				25		0		100		0

		EB3		m		14		6.5		0				26		42.95				7.35				26		0				0

		EB4		m		14		4.5		0				27		29.8				10.8				27		0				0

		EB5		m		14		6		0				28		26.4				11.3				28		0				0

		EB1		f		14		15.5		0				29		13.2				13.8				29		0				0

		EB2		f		14		10.5		0				30		24.6				40.7				30		0				0

		EB3		f		14		35.5		0				31		32.7				52.1				31		0.0				0.0

		EB4		f		14		0		0

		EB5		f		14		27		0

		IMID1		m		14		13.5		0				Females		Area Fed per Treatment								Females		Mortality per Treatment

		IMID2		m		14		34		0				Date		C		EB		Imid				Date		C		EB		Imid

		IMID3		m		14		33.5		0				14		47		17.7		15.8				14		0		6.38		0

		IMID4		m		14		35		0				15		109.8		24.2		51.8				15		0		0		0

		IMID5		m		14		60		0				16		55.7		38.6		1.7				16		0		0		0

		IMID1		f		14		41.5		0				17		75.85		64.9		1.7				17		0		20		0

		IMID2		f		14		88.3		0				18		75.85		41.5		0.9				18		0		20		0

		IMID3		f		14		18.5		0				19		75.8		40.5		0				19		0		20		0

		IMID4		f		14		68		0				20		45.8		70.1		0				20		0		20		0

		IMID5		f		14		97		0				21		70.5		72.7		0.6				21		0		20		0

		C1		m		15		68.5		0				22		91.7		27.1		1.2				22		0		20		0

		C2		m		15		102.5		0				23		42.5		40.5		4.5				23		0		20		0

		C3		m		15		43		0				24		57		31.9		0				24		0		20		0

		C4		m		15		53		0				25		44.9				3.3				25		0		20		0

		C5		m		15		65		0				26		44.9				8				26		0		20		0

		C1		f		15		126		0				27		40.2				0				27		0		20		0

		C2		f		15		54		0				28		25.7				1.1				28		0		20		0

		C3		f		15		140		0				29		30.6				9.3				29		0		20		0

		C4		f		15		83		0				30		33.3				60.7				30		0		80		0

		C5		f		15		146		0				31		32.0				0.0				31		0.0		100		0.0

		EB1		m		15		0		0

		EB2		m		15		29		0

		EB3		m		15		0		0

		EB4		m		15		28		0

		EB5		m		15		7		0

		EB1		f		15		15		0

		EB2		f		15		29		0

		EB3		f		15		63		0

		EB4		f		15		3		0

		EB5		f		15		11		0

		IMID1		m		15		79		0

		IMID2		m		15		55		0

		IMID3		m		15		35		0

		IMID4		m		15		25		0

		IMID5		m		15		0		0

		IMID1		f		15		0		0

		IMID2		f		15		68		0

		IMID3		f		15		67.5		0

		IMID4		f		15		127.5		0

		IMID5		f		15		85		0

		C1		m		16		43.5		0

		C2		m		16		85		0

		C3		m		16		57		0

		C4		m		16		66.5		0

		C5		m		16		70		0

		C1		f		16		33.5		0

		C2		f		16		58.5		0

		C3		f		16		54.5		0

		C4		f		16		64		0

		C5		f		16		68		0

		EB1		m		16		6		0

		EB2		m		16		24		0

		EB3		m		16		10		0

		EB4		m		16		39.5		0

		EB5		m		16		90		0

		EB1		f		16		95.5		0.2

		EB2		f		16		24		0.2

		EB3		f		16		38.5		0.2

		EB4		f		16		.		0.2

		EB5		f		16		35		0.2

		IMID1		m		16		0		0

		IMID2		m		16		0		0

		IMID3		m		16		12.5		0

		IMID4		m		16		51		0

		IMID5		m		16		0		0

		IMID1		f		16		0		0

		IMID2		f		16		4.5		0

		IMID3		f		16		0		0

		IMID4		f		16		7.5		0

		IMID5		f		16		10.5		0

		C1		m		17		39		0

		C2		m		17		87.5		0

		C3		m		17		31.5		0

		C4		m		17		68.75		0

		C5		m		17		82.5		0

		C1		f		17		81.5		0

		C2		f		17		60.25		0

		C3		f		17		77.25		0

		C4		f		17		95.75		0

		C5		f		17		64.5		0

		EB1		m		17		59.5		0

		EB2		m		17		14.5		0

		EB3		m		17		8.5		0

		EB4		m		17		0		0

		EB5		m		17		0		0

		EB1		f		17		0		0.2

		EB2		f		17		0		0.2

		EB3		f		17		0		0.2

		EB4		f		17		.		0.2

		EB5		f		17		0		0.2

		IMID1		m		17		2		0

		IMID2		m		17		0		0

		IMID3		m		17		2.5		0

		IMID4		m		17		17.75		0

		IMID5		m		17		0		0

		IMID1		f		17		4.75		0

		IMID2		f		17		6.25		0

		IMID3		f		17		1.75		0

		IMID4		f		17		16.5		0

		IMID5		f		17		38.75		0

		C1		m		18		39		0

		C2		m		18		87.5		0

		C3		m		18		31.5		0

		C4		m		18		68.75		0

		C5		m		18		82.5		0

		C1		f		18		81.5		0

		C2		f		18		60.25		0

		C3		f		18		77.25		0

		C4		f		18		95.75		0

		C5		f		18		64.5		0

		EB1		m		18		59.5		0

		EB2		m		18		14.5		0

		EB3		m		18		8.5		0

		EB4		m		18		0		0

		EB5		m		18		0		0

		EB1		f		18		0		0.2

		EB2		f		18		0		0.2

		EB3		f		18		0		0.2

		EB4		f		18		.		0.2

		EB5		f		18		0		0.2

		IMID1		m		18		2		0

		IMID2		m		18		0		0

		IMID3		m		18		2.5		0

		IMID4		m		18		17.75		0

		IMID5		m		18		0		0

		IMID1		f		18		4.75		0

		IMID2		f		18		6.25		0

		IMID3		f		18		1.75		0

		IMID4		f		18		16.5		0

		IMID5		f		18		38.75		0

		C1		m		19		56		0

		C2		m		19		54.55		0

		C3		m		19		39.5		0

		C4		m		19		37.5		0

		C5		m		19		48		0

		C1		f		19		43		0

		C2		f		19		39.5		0

		C3		f		19		82.5		0

		C4		f		19		86.5		0

		C5		f		19		127.5		0

		EB1		m		19		2		0

		EB2		m		19		0		0

		EB3		m		19		4.5		0

		EB4		m		19		0		0

		EB5		m		19		0		0

		EB1		f		19		0		0.2

		EB2		f		19		0		0.2

		EB3		f		19		0		0.2

		EB4		f		19		.		0.2

		EB5		f		19		0		0.2

		IMID1		m		19		0		0

		IMID2		m		19		0		0

		IMID3		m		19		19		0

		IMID4		m		19		5		0

		IMID5		m		19		0		0

		IMID1		f		19		0		0

		IMID2		f		19		0		0

		IMID3		f		19		17		0

		IMID4		f		19		21.5		0

		IMID5		f		19		12		0

		C1		m		20		33		0

		C2		m		20		100		0

		C3		m		20		30		0

		C4		m		20		42		0

		C5		m		20		58.5		0

		C1		f		20		24		0

		C2		f		20		48		0

		C3		f		20		10.5		0

		C4		f		20		126		0

		C5		f		20		20.5		0

		EB1		m		20		0		0

		EB2		m		20		0		0

		EB3		m		20		0		0

		EB4		m		20		0		0

		EB5		m		20		0		0

		EB1		f		20		0		0.2

		EB2		f		20		0		0.2

		EB3		f		20		0		0.2

		EB4		f		20		.		0.2

		EB5		f		20		0		0.2

		IMID1		m		20		0		0

		IMID2		m		20		0		0

		IMID3		m		20		34.5		0

		IMID4		m		20		19		0

		IMID5		m		20		13.5		0

		IMID1		f		20		0		0

		IMID2		f		20		18.5		0

		IMID3		f		20		16.5		0

		IMID4		f		20		70.5		0

		IMID5		f		20		63.5		0

		C1		m		21		32.5		0

		C2		m		21		27		0

		C3		m		21		81.5		0

		C4		m		21		40.5		0

		C5		m		21		147		0

		C1		f		21		34		0

		C2		f		21		47.5		0

		C3		f		21		75		0

		C4		f		21		135.5		0

		C5		f		21		60.5		0

		EB1		m		21		0		0

		EB2		m		21		0		0

		EB3		m		21		0		0

		EB4		m		21		0		0

		EB5		m		21		0		0

		EB1		f		21		0		0.2

		EB2		f		21		0		0.2

		EB3		f		21		0		0.2

		EB4		f		21		.		0.2

		EB5		f		21		0		0.2

		IMID1		m		21		0		0

		IMID2		m		21		0		0

		IMID3		m		21		35		0

		IMID4		m		21		85.5		0

		IMID5		m		21		3		0

		IMID1		f		21		0		0

		IMID2		f		21		2		0

		IMID3		f		21		17		0

		IMID4		f		21		62.5		0

		IMID5		f		21		85		0

		C1		m		22		51.5		0

		C2		m		22		67		0

		C3		m		22		52		0

		C4		m		22		44.5		0

		C5		m		22		45		0

		C1		f		22		144		0

		C2		f		22		78		0

		C3		f		22		47.5		0

		C4		f		22		104.5		0

		C5		f		22		84.5		0

		EB1		m		22		0		0.2

		EB2		m		22		0		0.2

		EB3		m		22		3		0.2

		EB4		m		22		0		0.2

		EB5		m		22		.		0.2

		EB1		f		22		0		0.2

		EB2		f		22		0		0.2

		EB3		f		22		0		0.2

		EB4		f		22		.		0.2

		EB5		f		22		0		0.2

		IMID1		m		22		9.5		0

		IMID2		m		22		43		0

		IMID3		m		22		26.5		0

		IMID4		m		22		0		0

		IMID5		m		22		17		0

		IMID1		f		22		0		0

		IMID2		f		22		20		0

		IMID3		f		22		44		0

		IMID4		f		22		75.5		0

		IMID5		f		22		53.5		0

		C1		m		23		35.5		0

		C2		m		23		87.5		0

		C3		m		23		36.5		0

		C4		m		23		0		0

		C5		m		23		67		0

		C1		f		23		25		0

		C2		f		23		7		0

		C3		f		23		39.5		0

		C4		f		23		92.5		0

		C5		f		23		48.5		0

		EB1		m		23		0		0.6

		EB2		m		23		.		0.6

		EB3		m		23		.		0.6

		EB4		m		23		0		0.6

		EB5		m		23		.		0.6

		EB1		f		23		6		0.2

		EB2		f		23		0		0.2

		EB3		f		23		0		0.2

		EB4		f		23		.		0.2

		EB5		f		23		0		0.2

		IMID1		m		23		0		0

		IMID2		m		23		22		0

		IMID3		m		23		36		0

		IMID4		m		23		0		0

		IMID5		m		23		17		0

		IMID1		f		23		0		0

		IMID2		f		23		46		0

		IMID3		f		23		45.5		0

		IMID4		f		23		37.5		0

		IMID5		f		23		90.5		0

		C1		m		24		38.5		0

		C2		m		24		87.5		0

		C3		m		24		41		0

		C4		m		24		31.5		0

		C5		m		24		47		0

		C1		f		24		46		0

		C2		f		24		37		0

		C3		f		24		41.5		0

		C4		f		24		118		0

		C5		f		24		42.5		0

		EB1		m		24		0		0.8

		EB2		m		24		.		0.8

		EB3		m		24		.		0.8

		EB4		m		24		.		0.8

		EB5		m		24		.		0.8

		EB1		f		24		22.5		0.4

		EB2		f		24		.		0.4

		EB3		f		24		0		0.4

		EB4		f		24		.		0.4

		EB5		f		24		0		0.4

		IMID1		m		24		0		0

		IMID2		m		24		60		0

		IMID3		m		24		0		0

		IMID4		m		24		4.5		0

		IMID5		m		24		6.5		0

		IMID1		f		24		0		0

		IMID2		f		24		10.5		0

		IMID3		f		24		14.5		0

		IMID4		f		24		6		0

		IMID5		f		24		20		0

		C1		m		25		27.75		0

		C2		m		25		98		0

		C3		m		25		20		0

		C4		m		25		16.5		0

		C5		m		25		52.5		0

		C1		f		25		43.5		0

		C2		f		25		27		0

		C3		f		25		34		0

		C4		f		25		76		0

		C5		f		25		44		0

		EB1		m		25		.		1

		EB2		m		25		.		1

		EB3		m		25		.		1

		EB4		m		25		.		1

		EB5		m		25		.		1

		EB1		f		25		0		0.6

		EB2		f		25		.		0.6

		EB3		f		25		0		0.6

		EB4		f		25		.		0.6

		EB5		f		25		.		0.6

		IMID1		m		25		10		0

		IMID2		m		25		6.5		0

		IMID3		m		25		14.5		0

		IMID4		m		25		2		0

		IMID5		m		25		3.75		0

		IMID1		f		25		0		0

		IMID2		f		25		9.5		0

		IMID3		f		25		37.25		0

		IMID4		f		25		11.5		0

		IMID5		f		25		21.5		0

		C1		m		26		27.75		0

		C2		m		26		98		0

		C3		m		26		20		0

		C4		m		26		16.5		0

		C5		m		26		52.5		0

		C1		f		26		43.5		0

		C2		f		26		27		0

		C3		f		26		34		0

		C4		f		26		76		0

		C5		f		26		44		0

		EB1		f		26		0		0.6

		EB2		f		26		.		0.6

		EB3		f		26		0		0.6

		EB4		f		26		.		0.6

		EB5		f		26		.		0.6

		IMID1		m		26		10		0

		IMID2		m		26		6.5		0

		IMID3		m		26		14.5		0

		IMID4		m		26		2		0

		IMID5		m		26		3.75		0

		IMID1		f		26		0		0

		IMID2		f		26		9.5		0

		IMID3		f		26		37.25		0

		IMID4		f		26		11.5		0

		IMID5		f		26		21.5		0

		C1		m		27		17		0

		C2		m		27		25		0

		C3		m		27		18		0

		C4		m		27		25.5		0

		C5		m		27		63.5		0

		C1		f		27		48.5		0

		C2		f		27		34.5		0

		C3		f		27		0		0

		C4		f		27		54.5		0

		C5		f		27		63.5		0

		EB1		f		27		0		0.6

		EB2		f		27		.		0.6

		EB3		f		27		0		0.6

		EB4		f		27		.		0.6

		EB5		f		27		.		0.6

		IMID1		m		27		27		0

		IMID2		m		27		13		0

		IMID3		m		27		4.5		0

		IMID4		m		27		1		0

		IMID5		m		27		8.5		0

		IMID1		f		27		0		0

		IMID2		f		27		9		0

		IMID3		f		27		9		0

		IMID4		f		27		54.5		0

		IMID5		f		27		87.5		0

		C1		m		28		21.5		0

		C2		m		28		44		0

		C3		m		28		0		0

		C4		m		28		18.5		0

		C5		m		28		48		0

		C1		f		28		10		0

		C2		f		28		18.5		0

		C3		f		28		23		0

		C4		f		28		39.5		0

		C5		f		28		37.5		0

		EB1		f		28		0		0.8

		EB2		f		28		.		0.8

		EB3		f		28		.		0.8

		EB4		f		28		.		0.8

		EB5		f		28		.		0.8

		IMID1		m		28		0		0

		IMID2		m		28		0		0

		IMID3		m		28		14.5		0

		IMID4		m		28		5		0

		IMID5		m		28		37		0

		IMID1		f		28		9		0

		IMID2		f		28		0		0

		IMID3		f		28		11		0

		IMID4		f		28		50.5		0

		IMID5		f		28		79		0

		C1		m		29		9.5		0

		C2		m		29		0		0

		C3		m		29		10		0

		C4		m		29		31		0

		C5		m		29		15.5		0

		C1		f		29		27		0

		C2		f		29		39.5		0

		C3		f		29		25		0

		C4		f		29		31		0

		C5		f		29		30.5		0

		EB1		f		29		0		0.8

		EB2		f		29		.		0.8

		EB3		f		29		.		0.8

		EB4		f		29		.		0.8

		EB5		f		29		.		0.8

		IMID1		m		29		0		0

		IMID2		m		29		5.5		0

		IMID3		m		29		54.5		0

		IMID4		m		29		9		0

		IMID5		m		29		0		0

		IMID1		f		29		3.5		0

		IMID2		f		29		8.5		0

		IMID3		f		29		24.5		0

		IMID4		f		29		56		0

		IMID5		f		29		60		0

		C1		m		30		22.5		0

		C2		m		30		53.5		0

		C3		m		30		0		0

		C4		m		30		30.5		0

		C5		m		30		16.5		0

		C1		f		30		51.5		0

		C2		f		30		45		0

		C3		f		30		22.5		0

		C4		f		30		6.5		0

		C5		f		30		41		0

		EB1		f		30		0		0.8

		EB2		f		30		.		0.8

		EB3		f		30		.		0.8

		EB4		f		30		.		0.8

		EB5		f		30		.		0.8

		IMID1		m		30		46.5		0

		IMID2		m		30		0		0

		IMID3		m		30		44.5		0

		IMID4		m		30		18		0

		IMID5		m		30		94.5		0

		IMID1		f		30		59		0

		IMID2		f		30		43.5		0

		IMID3		f		30		35.5		0

		IMID4		f		30		29.5		0

		IMID5		f		30		39		0

		C1		m		31		24.6666666667		0

		C2		m		31		56.3333333333		0

		C3		m		31		37.8333333333		0

		C4		m		31		13.5		0

		C5		m		31		31.3333333333		0

		C1		f		31		31		0

		C2		f		31		20.5		0

		C3		f		31		7.3333333333		0

		C4		f		31		40.5		0

		C5		f		31		60.8333333333		0

		IMID1		m		31		89.5		0

		IMID2		m		31		1.1666666667		0

		IMID3		m		31		32.6666666667		0

		IMID4		m		31		49.6666666667		0

		IMID5		m		31		87.6666666667		0

		IMID1		f		31		24.5		0

		IMID2		f		31		109		0

		IMID3		f		31		61.6666666667		0

		IMID4		f		31		54.6666666667		0

		IMID5		f		31		75.1666666667		0

		EB1		f		31		.		1

		EB2		f		31		.		1

		EB3		f		31		.		1

		EB4		f		31		.		1

		EB5		f		31		.		1





Weevil Mort Gr
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C-Male

C-Female

Imid-Male

Imid-Female

EB-Male

EB-Female

Effects of EB and Imid on Mortality of Pales Weevil after 
Feeding on White Pine Twigs, Virginia, 2003
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Sheet2

		Males		Mortality per Treatment

		Date		C-Male		C-Female		Imid-Male		Imid-Female		EB-Male		EB-Female

		13-Aug		0		0		0		0		0		0

		14-Aug		0		0		0		0		0		0

		15-Aug		0		0		0		0		0		0

		16-Aug		0		0		0		0		0		20

		17-Aug		0		0		0		0		0		20

		18-Aug		0		0		0		0		0		20

		19-Aug		0		0		0		0		0		20

		20-Aug		0		0		0		0		0		20

		21-Aug		0		0		0		0		20		20

		22-Aug		0		0		0		0		60		20

		23-Aug		0		0		0		0		80		20

		24-Aug		0		0		0		0		100		20

		25-Aug		0		0		0		0				20

		26-Aug		0		0		0		0				20

		27-Aug		0		0		0		0				20

		28-Aug		0		0		0		0				20

		29-Aug		0		0		0		0				80

		30-Aug		0		0		0		0				100

		Females		Mortality per Treatment

		Date		C				EB				Imid

		14		0				6.38				0

		15		0				0				0

		16		0				0				0

		17		0				20				0

		18		0				20				0

		19		0				20				0

		20		0				20				0

		21		0				20				0

		22		0				20				0

		23		0				20				0

		24		0				20				0

		25		0				20				0

		26		0				20				0

		27		0				20				0

		28		0				20				0

		29		0				20				0

		30		0				80				0

		31		0				100				0
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Revolutionary Plant Health Solutions

Conifer Bark Beetles of Economic Importance

Small southern pine engraver Southern

Ips avulsus Dendroctonus frontalis

5 millimeters

Pine Beetle Mountain Pine Beetle

Dendroctonus ponderosae

Pine engraver i

Eastern five-spined Ips Ips pini Western Pine Beetle

Ips grandicollis Dendroctonus brevicomis

Six-spined engraver beetle

| . Black Turpentine Beetle Spruce Beetle
ps calligraphus

Dendroctonus terebrans Dendroctonus rufipennis

Revolutionary Plant Health Solutions’


http://www.forestry.ubc.ca/fetch21/FRST308/lab6/dendroctonus_brevicomis/adult.jpg

Revolutionary Plant Health Solutions

Effects of emamectin benzoate on Ips engraver beetle
colonization of loblolly pine logs 1 month after
Injection - 2004
Check EB @ 1 month

Revoluticnary Plant Health Solutions'



Revolutionary Plant Health Solutions

TREE-age® control of Western Pine Beetle
on Ponderosa Pine- CA

2005 Treatment — 2005, 2006 & 2007 assessments

Tree Mortality
* 40 to 50% of the check trees died each year

« TREE-age: Only 1 tree died within 2 years!

o
o

% Tree Mortality
- (] w S (¥, ]
© o ©o o o o

2005 2006 2007 TOTAL

B TREE-4ge B Oynx 0.06% M Fipronil M Check AT e R SR S

TR ane Y P Tree baited with
TREE-age

(Dead/Total) TREE-&ge: (1/30) Check: (43/95)

TREE-age® insecticide is a Restricted Use Pesticide and may only be sold to and used by a state certified applicator or by persons
under their direct supervision. TREE-age® is a registered trademark of Arborjet, Inc.

Revolutionary Plant Health Solutions’
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REE-ége® control of SPB on Loblolly Pine - AL

2009 Treatment — 2009 — 2012 assessments
Tree Mortality
* 41 to 58% of the check trees died each year
« TREE-age: Only 4 trees (13%) died within first 2 years!
« TREE-age + fungicide: Only 6 trees (20%) died within first 3 years!

100

90 1 51/62
24/30

80

70 1

60 1

50 { fiaze 14130

12129

40 1/30

Percent Tree Mortality

30

20

/29

2/30
10 1/26

0
Untt EB PT EB+ Untt EB PT EB+ Untt EB PT EB+ Untit EB PT EB + Untt EB PT EB+
PT PT PT FT PT

2009 2010 2011 2012 Cumulative

Untrt = Untreated Control, EB = Emamectin benzoate, PT = Propiconizole + Thiat lazol

TREE-&age® insecticide is a Restricted Use Pesticide and may only be sold to and used by a state certified applicator or by persons

under their direct supervision. TREE-age® is a registered trademark of Arborjet, Inc.



o Plant Health Solutions Effectiveness of Two Systemic Insecticides for

Protecting Western Conifers from Mortq|i’ry
Due to Bark Beetle Attack

Il Donald M. Grosman, Christopher J. Fettig, Carl L. Jorgensen, and A. Steven Munson

Bark beetles (Coleoptera: Curculionidae, Scolytinae) are important free morfality agents in westem coniferous forests. Protection of individual trees from bark
beetle atack has historically involved applications of liquignformulations of confoct insecticides to the tree bole sing hydraulic sprayers. More recently,
researchers looking for more portable and environmental jives have examined the effectiveness of injecting small quantities of systemic insedicides
directly info frees. In this study, we evoluated trunk iny ~qental formulations of emameciin benzoate ond fipronil for preventing tree morfality

€ oy " ‘on. due to atfack by westemn pine beetle (Dendrocton erosa pine (Pinus ponderosa Dougl. ex Lows.) in Californio, mountuin pine
ity edt » 28 beetle (Dendroctonus panderosoe Hopkins) on ¢x Loud.) in Idaho, and spruce beetle (D. rufipennis [Kirby]) on Engelmann
Il diy ob ¢ g spruce (Piea engelmannii Parry ex Engelm.) j eding P. ponderosa from mortality due to D. brevicomis over the
a ( _"' re p .n [l 3 years in Californio becouse of insuficien igst 2 years and high mortality of the fipronil-treated trees in the
em en wery 00 o » El third yeor. Emomedtin benzoote wos icomis during the third year following o single application.
75 Spp. in M e, D ; -‘Niﬂrﬂ with -CT jecte ) Or twp ¢ .od fipro, i Rl To our knowledge, this is the first d or protedting individual conifers from mortality due to
Daited] (o SIDD (-‘mt( OO . r““rv“ Q\'ﬁ\‘ b\\,* ther litfor bark beetle attack in the western in P. conforta because of insufficient mortality
:‘ﬂuspd by | : ingle "10_# Al na ;f:m Zi “PPI e “\\\} \‘)’\\\ g {:('2;:: in control trees. Both emamedi Qennis. Lower ambient and soil temperatures
TNy, 1ons U '\ “ o
¢ m_f,‘:“""‘ uced ;:(-f PMpared \. h""'"”f‘np A% ,\‘\\\ < '\\\‘XQ '-'_-:[H!fi
OF bolts yagen " Alabane, 7, "Ortality g0 Ut ROt he
‘ent Xperiy - OMaliy, \ 1
hee tr-

. e
SR X CONN
JES 16-34
FETTIG ET AL : Emamectin Benzoate Protects Christopher J. Fettig
Engelmann Spruce 1731 Research Park Drive
Pacific Southwest Research Station
USDA Forest Service
Davis, California 95618
Phone: (330) 759-1708
E-mail: cfettig@fs.fed us
NOTE

Injections of Emamectin Benzoate Protect Engelmann Spruce from Mortality Attributed to

Spruce Beetle (Coleoptera: Curculionidae) for Two Years!

Christopher J. Fettig,2 Damren C. Blackford,? Donald M. Grosman,* and A. Steven Munson? n RBOR. -ﬂ
Revolutionary Plant Health Solutions’ .
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TREE-age™ Pest Targets

Hymenoptera

* Pine Wood Nematode

* Lepidoptera

 Pine Coneworm
 Western Spruce Budworm
* Winter Moth

« Bagworm

o Fall Webworm
 Gypsy Moth

o Tent Caterpillars

» Clearwing Borers
 Leaf Miners
 Oakworm Caterpillar
e Tussuck Moth

Erythrina Gall Wasp
Sawfly

Coleoptera

Emerald Ash Borer
Bronze Birch Borer

Two Lined Chestnut Borer
Longhorn Borers

Bark Beetles (Scolytids)
White Pine Weevil

Mites
Mites — Eur., Spruce, 2 spotted
Eryiophid Mites

TREE-&age® insecticide is a Restricted Use Pesticide and may only be sold to and used by a state certified applicator or by persons

under their direct supervision. TREE-age® is a registered trademark of Arborjet, Inc.



Evaluated ability of injection systems to inject two
volumes of TREE-age into pine and treatment efficacy
over time.

e
~

SI6EWINGET,




Other systems available, but none have pressure
capable of pushing product into conifers.

o .y

Pine Infuser

‘j -
ARM!
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Revolutionary Plant Health Solutions

*First you measure
the DBH of the tree

*Then you put the
exact amount of
chemical in the
bottle and
pressurize the bottle

*Next you drill and
plug the tree

*Attach IV lines and
open the bottle and
let it push into the
tree
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Original TREE I.V.

New F-SeriesTREE I.V.

Revolutionary Plant Health Solutions’



'Arborjet’s VIPER
Air Hydraulic Device

e

Eddd
,,,,,,

"1';*\ } 1

For Larger
Commercial Projects
& City Treatments




Arborjet’s
QUIK-jet

Micro Injection
System

JET
&
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. Revolutionary Plant Health Solutions

New System Trials established in 2017
Coneworm/Seed Bug — AL

Gypsy Moth — Cape Cod, MA

Banyan Stem Gall Wasp — Oahu, HI
Polyphagous Shot Hole Borer — CA

Injection time for average 15” DBH = 3.2 minutes
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Suggestions for Improving
Trunk Injection

Make applications when trees are actively transpiring (Apr - Nov)

Fall is the best season for uptake; to provide enough time for trees
to circulate product

Spring is second best

For most trees, early morning and evenings are best

Drill deep to take advantage of thick active tissue layer in pines
Avoid heat of day, when stomata are likely to close

During summer, treat just after a 2"+ rain event or during drought
periods, irrigate trees prior to and after treatment.

Closer distances between injection points (4” or less) ensure good
protection against BTB.
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Thank you
for your
attention!

Questions?

"Got him, Byron! I's something in the
Vespula genus, all right—and coooweeeee
does he look mad!"
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