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TRUNK DISTRIBUTION

Injection site
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SECTORING











Month Compound 4 MAI 8 MAI 12 MAI
June Water 100% 100% 100%
October Water 25% 58% 100%
June OTC 0% 36% 83%
October OTC 0% 0% 58%

SEASONALITY OF WOUND CLOSURE

Fall /winter injections delay wound closure 



WATER OTC



Less discoloration in the 
younger wood compared 

with the older wood

Younger wood is 
metabolically more active 

than older wood

INJECTION DEPTH



Once the OTC 
is dissolved, it 
degrades very 

quickly!

FORMULATION STORAGE 

Use only freshly prepared OTC solution!



TRIAL UPDATES



Rootstock Trial #1
 Ridge site (~Ft. Meade)
 Planted in 2015
 Six rootstocks: US-812, 

US-897, US-942, UFR-2, 
UFR-4, Carrizo

Injection
 May 2023
 Treatments: rootstock 

injection, scion injection, 
no injection

 Rectify (1.1 g/tree)
 FlexInject injectors



OTC UPTAKE RATE
UFR-4 US-942Carrizo

*
*



ROOTSTOCK TRIAL 1 – YIELD (14 Feb 2024)

CONTROL: 32.4
INJECTED:  40.1

24%↑
 Significant 

rootstock 
differences

 Slightly higher 
yield with scion 
injection



ROOTSTOCK TRIAL 1 – SOLIDS (14 Feb 2024)

CONTROL: 4.0
INJECTED:  4.4

11%↑
 Significant 

rootstock 
differences

 No difference 
between scion and 
rootstock injection



ROOTSTOCK TRIAL 1 – BRIX (14 Feb 2024)

CONTROL: 7.8
INJECTED:  8.5

9%↑

 Significant 
rootstock 
differences

 No difference 
between scion and 
rootstock injection



ROOTSTOCK TRIAL 1 – RATIO (14 Feb 2024)

CONTROL: 10.2
INJECTED:  11.8

15%↑

 Significant 
rootstock 
differences

 No difference 
between scion and 
rootstock injection



Boxes/acre (Valencia)
Control Injected % Increase

US-942 134 182 36
Carrizo 129 150 16
US-812 121 148 22
UFR-2 92 103 12

US-897 89 108 22
UFR-4 88 117 32
Avg. 109 135 24

Ariel Singerman, UF/IFAS, CREC
https://citrusindustry.net/2023/10/25/how-much-yield-is-

needed-to-offset-the-cost-of-injecting-trees-with-
oxytetracycline/

YIELD NEEDED TO OFFSET COSTS OF INJECTIONS



Rootstock Trial #2
 Ridge site (~Venus)
 Planted in 2015
 Five rootstocks: US-812,  

US-942, UFR-2, UFR-4, 
Sour orange

Injection
 May 2023
 Treatments: rootstock 

injection, scion injection, 
no injection

 Rectify (1.1 g/tree)
 FlexInject injectors



OTC UPTAKE RATE
UFR-4 US-942Sour orange

↓↓↓



ROOTSTOCK TRIAL 2 – YIELD (11 Mar 2024)

CONTROL: 18.4
INJECTED: 29.1

58%↑
 Significant 

rootstock 
differences

 No difference 
between scion and 
rootstock injection



ROOTSTOCK TRIAL 2 – SOLIDS (11 Mar 2024)

CONTROL: 4.6
INJECTED:  5.2

22%↑

 Significant 
rootstock 
differences

 No difference 
between scion and 
rootstock injection



Boxes/acre (Valencia)
Control Injected % Increase

US-812 80 133 66
US-942 61 89 47
UFR-2 43 56 31

Sour or. 32 51 59
UFR-4 30 58 97
Avg. 49 77 60

YIELD NEEDED TO OFFSET COSTS OF INJECTIONS

Ariel Singerman, UF/IFAS, CREC
https://citrusindustry.net/2023/10/25/how-much-

yield-is-needed-to-offset-the-cost-of-injecting-trees-
with-oxytetracycline/



Valencia/Swingle
 Ridge site (~Ft. Meade)
 Planted in 2005

Injections
 June or Sep 2023
 Scion injection
 Rectify
 OTC (g/tree):
 0.55*
 0.825*
 1.1*
 1.65** (two-sided)

 FlexInject injectors



OTC rate Lbs. fruit/tree 
Control 73 b
0.55 g/tree* 92 a 
0.825 g/tree* 99 a 
1.1 g/tree* 93 a 
1.62 g/tree** 108 a 
P-value 0.0002

VALENCIA/SWINGLE TRIAL – YIELD (21 Mar 2024)

 Average yield 
increase of 34%

 No difference 
between low and 
high OTC rates!

 No differences 
between June and 
September injection



Injected:
108 lbs/tree

48%↑

Control:
73 lbs/tree



OTC rate Juice 
color Brix Brix/

acid
Lbs. solid 

/box
Control 36.8   b 8.4   c 11.4   c 4.4   c
0.55 g/tree* 37.1 ab 9.0  b 12.5  b 4.7  b
0.825 g/tree* 37.1 ab 9.2  b 13.0  b 4.8  b
1.1 g/tree* 37.1 ab 9.2  b 13.1  b 4.8  b
1.62 g/tree** 37.3 a  9.8 a 14.1 a 5.1 a
P-value 0.0011 <0.0001 <0.0001 <0.0001

VALENCIA/SWINGLE TRIAL – JUICE QUALITY (21 Mar 2024)



Month Lbs. fruit 
per tree Brix Lbs. 

solids/box
Juice
color

June 101 9.1 4.79 37.06
September 95 9.5 4.97 37.24
P-value 0.0735 <0.0001 <0.0001 0.0009

Later injections can improve juice quality

VALENCIA/SWINGLE TRIAL – YIELD (21 Mar 2024)





Take Home Messages
Field trials consistently demonstrate increases in 

yield and soluble solids after trunk injection of 
OTC when injections are performed properly

Responses vary based on tree age, disease state, 
scion/rootstock combination, and other factors



“Each tree appears to be a law unto itself”

W.A. Roach (1939)
Plant Injection as a Physiological Method, Ann. Bot. 3(9):155-226



Sudip Kunwar M.S.

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

Grower Collaborators
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