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Effects of homobrassinolides on
HLB-affected trees in Florida

By Fernando Alferez, Christopher Vincent and Tripti Vashisth

n the current scenario of wide-
spread infection and severe
symptoms of HLB in Florida, hor-
ticultural practices that improve
plant health in the presence of the
disease are needed. For this reason,
we sought to follow up on reports of
positive effects of a brassinosteroid on
infected plants. Brassinosteroids are a
relatively newly discovered group of
plant hormones that regulate multi-
ple developmental and physiological
processes. Most interestingly, brassi-
nosteroids induce disease resistance in
a great number of crop plants against
bacteria, fungi, oomycetes and viruses.
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Brassinosteroids are present in two
active forms, epibrassinolide (EBL) and
homobrassinolide (HBr).

Recently, EBL was shown to reduce
Candidatus Liberibacter asiaticus
(CLas) bacterial titer and alleviate
symptoms of HLB in mature cit-
rus trees in Cuba. The results of the
Cuban study, over a 12-month period,
were impressive: In a greenhouse
trial, bacterial titers were reduced to
non-detectable levels. In the field, a

seven-fold reduction of bacterial titer
was measured.

This effect seems to be mediated
by the activation of a large number of
defense-related pathways in the tree.
However, the long-term effects of this
treatment on tree health and fruit yield
and quality were not assessed.

HBr is commercially available
in the United States and has been
proven effective in increasing resis-
tance to disease in other plants such as

Figure 1. Effects of HBr on tree phenology. 1A: Chlorophyll content in new leaves over time. 1B: New leaves after full expansion (representa-
tive leaves sampled in July). 1C: Blooming in HBr-treated [1 micrometer (1 uM)] trees (right tree) as compared to non-treated trees (left tree)
on February 20, 2018. 1D: HBr-treated tree canopy after summer flush (July).
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tobacco and apple. Hence, there is an
opportunity for testing HBr in citrus
trees grown in Florida under HLB-
prevalent conditions.

A research project, funded by the
University of Florida Institute of Food
and Agricultural Sciences (UF/IFAS)
Citrus Research Initiative, started in
December 2017 with the overall goal
of assessing effects of HBr on citrus
tree health, fruit yield and quality.

The project also includes assessing
CLas bacteria titer in the central and
southern citrus-producing regions

of Florida to ensure that results are
applicable statewide. Researchers are
conducting experiments in groves in
Lake Alfred at the Citrus Research and
Education Center and in Immokalee
at the Southwest Florida Research and
Education Center (SWFREC) using
the same varieties (6- to 8-year-old
Valencia trees on Swingle rootstock)
and experimental design.

Starting in December, spray
treatments were performed every
two weeks for six months at both
locations, following the dosage and fre-
quency published in the Cuban study.
Treatments were: 1) water (control),

2) 0.084 micrometer (uM) HBr and

3) 1 pM HBr. Fruit detachment force
(FDEF), fruit drop and fruit peel color-
ation were tested. Leaves were collected
from every individual tree monthly to
measure bacterial population. Timing
of flushing and blooming in treated
trees was also assessed. Canopy volume,
trunk diameter and leaf chlorophyll
content in new, fully expanded leaves
were examined as well.

Although the experiment is still in
its first year, we can report on certain
trends in tree health, fruit yield and
quality. The treated plants must be fol-
lowed further before recommendations
can be made to Florida growers.

BACTERIAL POPULATION

Bacterial population was assessed
monthly by real-time polymerase chain
reaction according to U.S. Department
of Agriculture Animal and Plant Health
Inspection Service recommendations.
Prior to the start of the experiment,
all trees were HLB positive. After six
months, no significant differences were
observed between control trees and
trees that received HBr.

(Continued on page 20)
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Are the farmers in your area
farming in difficult soil?

Maybe they have high soil pH or they have fertilized so much
that any micronutrients applied will tie up in the soil phosphates,
carbonates, clays, organic matter...

Scott G. Williams, LLC has been awarded 3 U.S.A. patents
for the development of the Ultra Chelation™ chelation
process to resolve the problems faced by growers.

The Five Major features of Ultra Chelation™ are:

1.Ultra Chelates withstand up to 8 times as much base and alkali as do
traditional EDTA chelates.

2.Ultra Chelates distribute from the soil to the root hair using a Chelator bus
system, whereby the chelate “ferries” the nutrient from the pellet to the root hair.

3.This allows immediate plant uptake as the metal ion doesn’t have to make the
chemical conversion in the soil in order to become available.

4.Ultra Chelates perform over a greater pH range than traditional EDTA chelates.

5.Ultra Chelates are engineered to use the same technology in a powder form
(for easy use in fertigation, drip and foliar applications) or as a pellet (for use
in granular fertilizer soil applications).

6. Available in granules, powders, fine powders or liquids.
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1001 13th Avenue East, Bradenton, FL 34208

Tropicana Sr. Procurement Manager
Eddie Wertz
Office: (941) 742-2646 or (863) 494-5658
Mobile: (863) 990-1852

Buyer
Sean McCoy

Office: (941) 742-2406
Mobile: (863) 632-1141
Northern Area
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Buyer
Steve Riffle
Office: (863) 675-2711
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IRON HUMATE
www.Vigiron.com

Vigiron Iron Humate provides a
highly effective, controlled release
iron, with organic humic and fulvic

acids to enhance plant growth.

If you are uSing

Fe Humate,

#then pat
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the back,”
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to a UF Study

Serve some to your soil today
and it will stand to serve your
crop tomorrow.

Available bulk, F.0.B., Ruskin, FL

813.645.6911
3033 Cockroach Bay Rd.,
Ruskin, FL 33570
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Figure 2. Color (a/b index)
development in flavedo
during fruit maturation. Thirty
fruits per treatment were
marked at the beginning of
the experiment. Color was
measured along the equato-
rial zone of each fruit with a

Jan Feb March April

Month

FOF (Kg}

~

Tima 0

il March April Early May Late May

Time

W ater
I HBr 0.084 uM
[ HEBr 1M

Figure 3. Fruit detachment force (FDF) in
response to the different treatments. FDF
was measured with a pull force electronic
gauge. Thirty fruits per treatment were
measured monthly.

TREE PHENOLOGY

Chlorophyll content was evaluated
non-destructively at two different
times after the first application in
December: 1) in March, after new
leaves were fully expanded and 2) in
May, when these same leaves were
mature. Data show that chlorophyll
content was significantly higher in
leaves from both HBr treatments, and
these differences increased with time
(Figures 1A and 1B, page 18). There
were no differences in canopy volume
and trunk diameter among different
treatments, though it is likely that six
months is too early in the course of the
study to find whole-plant differences.

Noticeably, we found that
blooming occurred 10 days earlier
in HBr-treated trees (irrespective of
the dosage) as compared to the non-
treated trees, and flowering was profuse
and uniform (Figure 1C, page 18).
These effects were more pronounced
in trees at the SWFREC experimental
site. Trees showed denser and dark-
er-green canopies after the June flush

portable colorimeter.
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Figure 4. Effects of HBr on individual fruit
weight (top) and diameter (bottom) at
harvest time (late May). Numbers within
bars are the total pounds harvested in each
treatment plot (15 trees per treatment).

when compared to the beginning of
the experiment (Figures 1C and 1D,
page 18).

FRUIT YIELD AND QUALITY

Color measurements were taken
monthly using a portable Minolta
color meter. Color break and develop-
ment occurred earlier in trees treated
with HBr at both concentrations com-
pared with untreated trees (Figure 2).
This effect disappeared over time and
by the end of maturation (May 25,
2018). There were no significant differ-
ences in fruit coloration.

FDF was higher at higher HBr con-
centrations in March and early May
(Figure 3). Total fruit yield at the end




of the experiment was higher in trees
treated with higher HBr concentration
(242.5 pounds) compared with trees
treated with the lower concentration
(210.1 pounds) and with water con-
trols (191.7 pounds). Average fruit
weight and diameter increased signifi-
cantly in response to the higher HBr
concentration (Figure 4, page 20). The
higher retention force of the fruit to
the tree may explain the increase in
yield at the end of the experiment.

Average fruit weight
and diameter increased
significantly in response
to the higher HBr
concentration.

CONCLUSIONS
The effects observed after the
treatments with HBr were not what

we initially expected, as we were more L F ROSTP ROO F

interested in assessing reduction in

bacterial infection in the citrus trees. g FoOwers S u p p | y 4

However, we observed advanced
blooming date and acceleration of
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and, therefore, tolerance and produc- Toll Free 1-800-635-3621 WSFull Catalog @ FROSTPROOF.COM
tivity of infected trees. The study will i o d

continue for an additional year to
investigate whether homobrassinolide
applications are a suitable management
practice to combat HLB.®
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