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Trunk injection – definition

o The targeted delivery of crop 
protection materials into the 
stem or trunk of a woody plant 
as an alternative to spraying or 
soil drenching (“endotherapy”)

o Injection occurs into the xylem (not phloem) from where 
the materials are then distributed throughout the plant 
with the transpiration stream



Modern areas of use

o Forest trees, non-crop-bearing ornamental trees, and palms in 
residential and commercial landscapes

o Few crop-bearing agricultural crops (e.g., avocado,  peach, pear)

→ 20% of the commercial avocado acreage (~6000 acres) 
in Florida is managed for laurel wilt by trunk injections
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Compound mobility (formulation) matters!

Formulation



Company Product Content Use Frequency Registered crop
Arborsystems Boxer Emamectin Benzoate 4% Insecticide/miticide Annual maximum application 

rate of 8.5g a.i. per tree
None

Arborsystems Greyhound Abamectin B1 1.9% Insecticide 1 or 2 per year None
Arborsystems Pointer Imidacloprid 5% Insecticide 1 per year None
Arborsystems Retriever Acetamiprid 8.5% Insecticide As needed None
Arborsystems Shepherd Propiconazole 14.3% Fungicide 1 per year none
Arborsystems Whippet Potassium salts of 

Phosphorous Acid 45.8%
Fungicide Preventative application Almond, apple, avocado, maca-

damia, pineapple, stone fruit
Arborsystems Terrier OTC Hydrochloride 4.3% Antibiotic 1 per year None
Arborsystems Springer OTC Hydrochloride 4.3% Antibiotic for palms As needed None
Arborsystems Pinscher Dikegulac-sodium 18.5% Plant growth regulator 1 per year None
Arborsystems Greentree Pro Nutribooster NPK 0-15-10 Nutritional 1 per year None
Arborsystems Iron/Manganese Nutribooster Fe 8.5%, Mn 3.5% Nutritional As needed None
Arborsystems Manganese nutribooster Mn 5% Nutritional As needed None
Sorbus International EnerBite Phosphonic Acid and 

potassium salt
Nutritional Every two years

Rainbow Treecare Bacastat Oxytetracycline 18.3% Antibiotic As needed None
Rainbow Treecare Arbotect 20-s Thiabendazole Hypopho-

phite 26.6%
Fungicide 1 per year None

Rainbow Treecare Mectinite Emamectin Benzoate 4% Insecticide 1 every 2 years
Rainbow Treecare Alamo Propiconazole 14.3% Fungicide 1 per year None
Tree Tech Dendrex Acephate 98% Instecticide As needed None
Tree Tech Vivid 2 Abamectin 1% Insecticide/miticide As needed None
Tree Tech Alsa Propiconazole 14.3% Propiconazole 14.3% Fungicide As needed None
Tree Tech Systrex Triadimefon .88% Fungicide As needed None
Tree Tech Tree Tech OTC OTC Calcium Complex 4.57% Antibiotic As needed Citrus*, nuts, pome fruits, stone 

fruits  (*non- crop bearing)
Tree Tech Snipper Indole-3 butyric acid 4% Plant growth regulator 1 per year None
Tree Tech Nutri-ject Supreme NPK, Fe, Mn, ZN Nutritional As needed
Tree Tech Nutri-ject Fe Mn Zn NPK, Ca, Mg, Cu, Fe, Mn, Zn Nutritional As needed

Registered crop production materials



Company Product Content Use Frequency Registered crop
Mauget Stemix Plus 1-1-1 NPK, Cu, Fe, Mn, Zn Nutritional 1 per year
Mauget Imisol Debacarb 1.7%, Carbendazim 

.3%, Imidacloprid 5%
Insecticide/fungicide Do not treat within 3 months of 

previous application
None

Mauget ArborFos Potassium salts of Phosphorous 
Acid 45.8%

Fungicide Preventative application Avocado, citrus, coconut, apples, 
pears, loquats, quince, tree nuts

Mauget Dinocide Dinotefuran 12% Insecticide 1 per year None
Mauget Mycojet Ultra OTC Hydrochloride 4.3% Antibiotic 1 per year None
Mauget Imicide Imidacloprid 10% Insecticide 1 per year None
Mauget Abasol Debacarb 1.7%, Carbendazim

.3%, Abamectin .46%
Insecticide/fungicide Do not treat within 3 months of 

previous application
None

Mauget Inject-a-min Manganese 1% NPK, Cu, Fe, Mn, Mo, Zn Nutritional 1 per year
Mauget Abacide 2 Abamectin 1.9% Miticide/insecticide Preventative application None
Mauget Tebuject 16 Tebuconazole Fungicide Preventative application None
Mauget Inject-a-min Iron-Zinc NPK, Cu, Fe, Mn, Mo, Zn Nutritional 1 per year
Mauget Vigor 53 Soluble Potash 25% Nutritional Avocado, olives, citrus, grapes, nut 

crops, pome fruits, stone fruits
Arborjet Ace-jet Acephate 97.4% Insecticide As needed None
Arborjet IMA-jet (10) Imidacloprid 5% (10%) Insecticide Preventative application None
Arborjet Tree-age Emamectin Benzoate 4% Insecticide Preventative application None
Arborjet Arbor-OTC OTC Hydrochloride 39.6% Antibiotic 1 per growing season, repeat as 

necessary
Citrus*, nuts, pome fruits, stone 
fruits  (*non- crop bearing)

Arborjet Phospho-jet Potassium salts of Phosphorous 
Acid 45.8%

Fungicide and plant 
resistance activator

Apples, loquats, pears, quince, 
avocado, citrus, coconut, mango, 
stone fruit, tree nuts

Arborjet Mn-jet Fe Potash, B, Cu, Fe, Mn, Zn Nutritional As needed None
Arborjet Palm-jet Mg NPK, Mg, B, Fe, Mn, Zn Nutritional As needed None

Registered crop production materials



Methods of injection

Most technologies are drill-based. Few are no-drill (needle)-based. 
All require relatively large injection holes.
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High pressure injection in combination with plastic injection ports 
causes greater injury 

Water

HIGH PRESSURE INJECTION MEDIUM PRESSURE INJECTION

Oxytetracycline Imidacloprid Water

High pressure vs. medium pressure

Oxytetracycline Imidacloprid



Low or no-pressure/passive  
infusion is not effective for 
efficient delivery of large 
volumes of liquid materials
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Methods of injection

Distribution of chemicals is passive! 



Automated delivery

Credit: Dr. Yiannis Ampatzidis and 
lab members



Sweet orange field trials

Injections performed in Oct 2020:
1. Oxytetracycline (OTC)*
2. Imidacloprid (IMI) 
3. Water
4. No Injection

*Arbor-OTC (Arbor-Jet): OTC Hydrochloride 39.6%.
Injections were performed > recommended label 
rates using chemjets (2 per tree on opposite sides).Planted in 2016

(SWFREC)





OTC reduced fruit drop and improved the fruit quality

Fruit drop

p < 0.0001

Sweet orange field trials



Water Control Oxytetracycline



Duncan Grapefruit Trial

Injections performed in 1) spring 2021, 2) fall 2021, 3) spring + fall 2021

Water Control OTC



Fruit drop was reduced, and yield was higher, regardless of the 
time and frequency of injection

Duncan Grapefruit Trial



Tree Injury

Compartmentalization of Decay 
in Trees (CODIT)

Shigo and Marx (1977)

Weak (wall 1) Strong (wall 3)



Tree injury

Effective wound compartmentalization in citrus trunk 
after water injection
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Tree injury

OTC causes more extensive injury/discoloration

WATER OTC



Summary

o Trunk injection can effectively and systemically deliver crop 
protection materials to target pests and diseases of citrus

o Citrus trees can effectively compartmentalize wounds

o Injected compounds may be phytotoxic and cause injury

o Wound healing is better in the spring

o Long-term effects on tree health need to be established



More information



More information

https://journals.flvc.org/edis/article/view/129548



Ute Albrecht
UF/IFAS, Southwest Florida Research and Education Center

ualbrecht@ufl.edu

Questions

mailto:ualbrecht@ufl.edu

	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30

