


requirements should be part of man-
aging a fertilizer program.

Collecting the correct leaf sample
is the first step in making fertilizer
decisions. Random leaf collections
around the tree canopy can lead to
unreliable outcomes. Thus, using a
standard practice for leaf sampling
(e.g., leat samples taken either from
fruiting or non-fruiting branches) is
important for determining the baseline
of tree nutrition requirements. Correct
leaf sampling can influence diagnosis
and treatment.

The recommendation in Florida
is to sample 4- to 6-month-old spring
leaves from non-fruiting branches.
However, non-fruiting branches do
not always receive much attention.
When the fruit is green, a very careful
assessment of the branch is required. To
understand whether it is critical to sam-
ple non-fruiting branches for nutrient
analysis, researchers took leaf samples
from either fruiting or non-fruit-
ing branches over a year to monitor
variations in nutrient concentrations
(accounting for seasonal variation).

STUDY SETUP

Ten-year-old Hamlin and Valencia
trees with mild HLB symptoms were
grown in Central Florida orchards and
used during the 2021-22 production
season. Thirty leaves were collected from
fruiting (three to four leaves behind the
fruit) and non-fruiting branches at four
times (August 2021, December 2021,
February 2022 and May 2022). The
ground leaf samples were sent to Central
Florida Soil Laboratory in Bartow after
washing and drying. Standard nutrient
analyses for macronutrients and micro-
nutrients were performed.

RESEARCH RESULTS

Primary Macronutrients

Hamlin and Valencia showed
a similar pattern (accumulation or
depletion) for leaf nutrient concen-
trations over time, but there were
significant differences between fruit-
ing and non-fruiting leaves. Nitrogen
(N), phosphorus (P) and potassium
(K) concentrations were higher in
fruiting than non-fruiting leaves (see
Table 1, page 14). Minor differences
in nutrient concentrations were found
at a few time points that may coincide
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(Zn) concentrations were higher in
non-fruiting leaves compared to fruit-
ing leaves. Then, in December 2022
and February 2022, their concentra-
tions in non-fruiting leaves decreased
below their concentrations in fruiting
leaves (see Figure 1, page 16). Mn
and Zn exhibited a similar pattern for
both fruiting and non-fruiting leaves
in Hamlin and Valencia. In general,
fruiting leaves had higher Mn and Zn
concentrations than non-fruiting leaves.
Altogether, the decreases in micro-
nutrient concentrations in both fruiting
and non-fruiting leaves indicate the
use of these nutrients for defense and
growth. Therefore, higher than the
recommended rates (20%) of micronu-
trients are beneficial in HLB conditions.

SUMMARY

In summary, Hamlin and Valencia
showed a similar pattern for nutrient
concentrations in fruiting and non-
fruiting leaves. Macronutrients (N, P, K)
and micronutrients (Mn, Zn) were higher
and lower, respectively, in non-fruiting
leaves compared with fruiting leaves. This
trend is similar to healthy trees as docu-
mented in 1963 by Embleton et al.

The Ca concentration decreased in
both fruiting and non-fruiting leaves
of HLB-affected trees when compared
to the healthy ones. Therefore, it can be
concluded that enhanced Ca fertiliza-
tion is required for HLB-affected trees.
In addition, this study also suggests
that growers need to pay more atten-
tion to micronutrients going into fall
when fruit drop increases. It is possible
that fruit drop is linked to a decrease in
micronutrients in fall.

Lastly, this study also highlights the
importance of using the correct leaf
samples for getting the most accurate
leaf nutrient analysis. Consistency is
key. Consistent non-fruiting leaf sam-
pling will help citrus growers design a
nutrition program better suited for the
current nutritional needs of their trees
under HLB conditions. ¢
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sor, Faisal Shahzad is a horticultural
sciences graduate student, and Jamie
Burrow is an Extension program man-
ager — all at the University of Florida
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Center in Lake Alfred.
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