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General good 
practices



Acidify OTC solutions correctly

pH 2 pH 3 pH 4

Correct



OTC degrades quickly once in solution, especially 
under hot conditions

Use prepared solution promptly



OTC solution should be 
prepared freshly on site



Treatment
2024 2025

Yield 
(lbs/tree) TSS (Brix) Yield 

(lbs/tree) TSS (Brix)

No injection 16 b 8.5 b 45 b 9.3
OTC #1 36 a 10.1 a 68 a 10.3
OTC #2 34 a 10.2 a 61 a 10.3
P-value <0.0001 0.0013 0.0006 0.1027

Valencia/X-639 (planted in 2017)

Both OTC formulations produce similar effects



OTC effects on fruit 
quality depend on the 

month of injection



Stage I
Cell division

Stage II
Cell enlargement

Stage III
Maturation

Feb     Mar   Apr   May   Jun          Jul    Aug   Sep             Oct   Nov   Dec   Jan

Fruit size ↑
  peel color ↓, Brix ≈

Fruit development (Valencia)

OTC residues: ↑ 
Fruit size ≈

  peel color ↑, Brix ↑



APR

OCT

NONE

High Brix but … high OTC residues!







OTC is not equally 
distributed within 

the tree



Sectoring



Phytotoxicity



Two injection sites are better than one

1.1 g

0.55 g

0.55 g



OTC injections 
cause trunk injury



Adjust applicator size based on trunk diameter

Large 
trees

Small 
trees





Higher OTC rates 
are usually more 

effective



VALENCIA/SOUR ORANGE  (planted in 2013) 

OTC rate Boxes/
acre

Lbs solids/
acre

YEAR 1
Non-injected 57  b 274  b
5,500 ppm 75  a 408  a
11,000 ppm 95  a 543  a

YEAR 2
Non-injected 101  b 541  b
5,500 ppm 173  a 1066  a
11,000 ppm 223  a 1385  a

290 trees /acre

Cumulative 
improvements 

after two 
consecutive 

years of 
injection

49%
98%

97%
156%



Integrate OTC 
injections with 
other practices



Individual protective covers (IPCs)



Combining IPCs and OTC injection

18 months of IPCs

Trees planted: May 2023

         18 months
IPCs removed: Nov 2024

           6 months
First Injection: May 2025



Collaborator : Dr. Kim Bowman, USDA

78% ↑

Injection treatment: P < 0.0001
Rootstock cultivar: P < 0.0002

Cleopatra
Swingle
Sour orange

SuperSour 3
SuperSour 4
SuperSour 5

Non-injected OTC-injected

Combining genetics and OTC injection

Rootstocks

Scion: Valencia



UNTIL WE HAVE THE 
“TREE OF THE FUTURE”...

 Optimize OTC injections

 Integrate OTC injections with 
other practices (IPCs, rootstock, 
PGRs, and vector control) 

 Continue with good grove care 
(good nutrition, irrigation, etc.)



THANK YOU
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