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Young vs Mature Citrus Trees
Different biology, different requirements

Young trees Mature trees
* Planted healthy, HLB-free  Already affected by HLB.
* They are not producing vyet. * Declining production.

Desired goals

* Keep trees free from disease * Maintain trees productive and
until they enter production age  improve their health.
or longer. * Improve fruit yield and quality.
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Brassinolides

* Brassinolides (BRs) are a class of growth-promoting
steroidal phytohormones.

* BRs control almost all aspects of plant growth and
development, and also play significant role in plant
adaptation to biotic and abiotic stresses.

* BR analogs (Epi and Homobrassinolide, HBr) are
easy to produce and commercially available. HBr is
available in the USA. OH




Biotic and abiotic
stress tolerance
(drought, salt,
heat/cold, oxidative
stress,

pathogen attack...)

Plant architecture and
biomass (plant height
and
branching/tillering; leaf
expansion; leaf,
petiole, hypocotyl/
shoot elongation);
vascular differentiation

Root development
(primary root
elongation, lateral root
formation)

Effects on other crops
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Photosynthesis and
senescence;
Photomorphogenesis,
shade avoidance

Flowering time;
Male and female
fertility

£
2

l

Vriet et al., 2012 Plant Cell

Seed development and
seed filing (seed
number, size,
composition);

Fruit ripening;

Fiber (cotton) yield and
quality

Seed dormancy and
seed germination

Days after anthesis
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Disease resistance/mechanism not clear
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Advances maturation in strawberry
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Young trees




The rate of HLB infection in a non-protected,
newly planted citrus grove

100

80 A

In less than 6 months,
most newly planted trees
in a grove tested positive
for HLB
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Data from non-protected trees at SWFREC Immokalee
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Brassinosteroids reduce ACP incidence
in newly planted trees

ACP per flush

Control Br
Treatment



Brassinosteroids reduce rust mite
in fruit from young trees

Control ' Br

Treatment






HBr improves coloration in Tango mandarins.
On-tree treatments
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grove application

Boakye and Alferez, 2022 to be submitted =



On tree treatments

Postharvest treatment

Control HBr

a/b=-0.4 a/b=0.05 a/b=0.18 a/b=-0.25 a/b=-0.25 a/b=0.1
HBr Control

Boakye and Alferez, 2022 to be submitted 13
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Postharvest Application of
24-Epibrassinolide Reduces Chilling
Injury Symptoms and Enhances
Bioactive Compounds Content and
Antioxidant Activity of Blood Orange
Fruit
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Internal quality is improved in Valencia fruit
after just one HBr application @ 186mL/100 gallons of water

10.0 -
Brix _
9.5 - HBr
9.0 4 -
=
m S
8.5 4 1 -
[
80 - 4 —#— HBR
i <—  Caontrol
75 T T T T
Feb 2 Feb 18 March_3 March_30
Dates
B

We believe that this decrease in sugars in the control is due to new
flower/fruit set induction triggering competence for photoassimilates. HBr
maintains levels of sugars.

This is coincident with the paper on HBrs effect on blood orange
postharvest quality
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One single application increases the ratio to commercial levels by February.
We need to try earlier apps because when the fruit starts natural maturation
(late Feb/ early March) the effect is lost

Dates

Boakye and Alferez, 2022 to be submitted
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FIGURE 2 | Concentration of sugars (g kg™") from control and Br-treated fruit during storage. Data are the mean + SE. LSD denotes the level of significance during

storage and among treatments at P < 0.05.
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* Control
*HBr 18,6 mL
*HBr 186mL

Internal maturation in ‘Valencia’ oranges
IS advanced by HBrs
(applied every other week)

Brix to Acid Ratio

Notice how now normal maturation *

is delayed and interestingly
L still parallel to what

" was normal 15 years ago
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Take home messages

* Brs can reduce rate of HLB infection in young trees planted healthy.
The mechanism is not clear yet.

* We still don’t know for how long lasts Br protective effect against HLB
in young trees. We are investigating this.

* Brs work well in a range of 18,6 mL to 186 mL per 100 gallons water.
We typically use 1 gallon water to full-cover one mature tree.

* Brs can advance internal fruit maturation. Time of application to
maximize this effect is still under research.
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