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THE GOOD NEWS



OTC injections are effective!



Healthier, denser canopies



More, and better-quality fruits and 
juice



Rootstock Trial #1
 Ridge site (~Venus)
 Planted in 2015

Injection 1
 May 2023 (injection 2 

completed)
 Rectify (1.1 g/tree)



2024  YIELD AND POUNDS SOLIDS 

CONTROL: 4.6
INJECTED:  5.2

22%↑

CONTROL: 18.4
INJECTED:  29.1

58%↑



Rootstock Trial #2
 Ridge site (~Babson Park)
 Planted in 2015

Injection 1
 May 2023 (injection 2 

completed)
 Rectify (1.1 g/tree)



2024  YIELD AND POUNDS SOLIDS 

CONTROL: 4.0
INJECTED:  4.4

11%↑

CONTROL: 32.4
INJECTED:  40.1

24%↑





Rootstock Trial #3
 Flatwoods site (Ft Pierce)
 Planted in 2014

Injection 1
 July 2023 (injection 2 

completed)
 ReMedium (0.75 g/tree)

Collaborator: Kim Bowman (USDA)



2024  YIELD AND POUNDS SOLIDS 

CONTROL: 4.7
INJECTED:  5.2

11.5%↑

CONTROL: 19.4 (42.7 lbs)
INJECTED:  26.3 (58.0 lbs)

36%↑



Two-year Trial
 Flatwoods site (near Ft Pierce)
 Planted in 2013
 Valencia/sour orange

Injection
 June 2023
 June 2024
 ReMedium and Arbor-OTC 

(0.55 g and 1.1 g/tree)



TWO-YEAR TRIAL (trees planted in 2013)

OTC rate Boxes/
acre

Lbs solids/
acre

YEAR 1  (2023)
Non-injected 57  b 274  b
0.55 g/tree 75  a 408  a
1.1 g/tree 95  a 543  a

YEAR 2  (2024)
Non-injected 101  b 541  b
0.55 g/tree 173  a 1066  a
1.1 g/tree 223  a 1385  a

290 trees /acre

Cumulative 
improvements 

after two 
consecutive 

years of 
injection

49%
98%

97%
156%



THE BAD NEWS



OTC injections can 
cause 

phytotoxicity!

… regardless of the 
month of injection



Yellowing



Bronzing



Narrow leaves



Sectoring



Sectoring



Brix:
 11.2

Brix:
 9.3



Severe phytotoxicity



Die-back



… usually, localized





Boxes/
acre

Fruit wt 
(g) Brix Brix/

Acid
OTC #1 52.6 a 190 a 10.1 a 17.4 a
OTC #2 56.6 a 195 a 10.2 a 16.9 a
No injection 24.3 b 171 b 8.5 b 13.4 b

*** *** *** ***

No differences between OTC formulations

FORMULATION EFFICACY
Valencia/X639, planted in 2017 



No differences between OTC formulations



HOW TO IMPROVE 
INJECTIONS?



FORMULATION STORAGE 

Use only freshly prepared OTC solution!



OTC SOLUBILITY

pH 2 pH 3 pH 4

pH matters!



pH 7 - NOT OTC !

Any chemicals can be phytotoxic, regardless of pH !



HOW TO PREVENT 
PHYTOTOXICITY?



Inject in line with the crotch of the scaffold



… reduces phytotoxicity and sectoring

TWO-SIDED INJECTION…

½ of full 
dose

½ of full 
dose



Study: More injection sites are more 
effective than a higher OTC dose

Photo credit: Jasmine de  Freitas



17/64”13/64”

Photo credit: Gabriel Pugina

Exchange 17/64” tips with 13/64” tips



Chemjets:
 11/64”

Max. volume:

20 ml



Younger trees



BARK CRACKING – May 2024 INJECTIONS

Higher occurrence of bark cracking after scion injection

Location:
p <0.0001

Rootstock:
P = 0.0033



OTC rate PPB
0.55 g/tree 2.2  
0.825 g/tree 5.5 
1.1 g/tree 6.9

Allowed maximum:  10 ppb (0.01 ppm)

OTC rate PPB
0.55 g/tree 1.3  
0.825 g/tree 2.3 
1.1 g/tree 2.5

Hamlin Valencia

Injection: May 2023
Harvest: December 2023

Injection: June 2023
Harvest: March 2023 

OTC RESIDUES
(whole fruits)



HOW TO MOVE FORWARD?

 Optimize injections

 Integrate OTC injections with other 
best practices: IPCs, PGRs, psyllid 
management (!)

 Continue with good grove care:  
good nutrition, irrigation, etc.



USDA-NIFA 2019-70016-29096
USDA-NIFA 2021-70029-36056
CRDF 22-001, 23-002, 23-005, 

23-006, 23-018

Grower Collaborators



Igor Rodrigues, Caroline Tardivo, Franco Gustave, Gerardo Moreno, Ankit Pokhrel, Larissa Nunes, 
Jasmine Freitas, Gabriel Pugina
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