Advanced grove designs and cultural systems
for Huanglongbing management — a call to action

By Bill Castle, Ed Stover and Pete Spyke

n a recent conversation, a

colleague of ours stated that

HLB has been a serious
problem in citrus for decades
in some parts of the world.
However, he stated, never in
the history of the disease has
such a team been assembled as
today in Florida. The corps of
scientists, growers, and man-
agers working on the disease
and its vector is immense. The
degree of funding support is
equally impressive. All of this
means that we can expect with-
in a few years to have more
knowledge than ever before
about the psyllid vector, the
causal bacterium, and solutions
for controlling the disease
including new plants resistant
to the disease.

Meanwhile, the citrus
industry in Florida, and per-
haps throughout the nation, is
facing an unprecedented crisis.
The procedures and tech-
niques developed to manage
HLB may not be adequate or
available quickly enough to sus-
tain the volume of fruit production necessary to maintain a
viable industry. The financially successful approaches of pro-
ducing citrus in the past will no longer be relevant as has
been seen in other countries living with HLLB.

CAN PRODUCTION REMAIN ECONOMIC IN THE
PRESENCE OF HLB WITH EXISTING CONTROL
MEASURES AND SUSCEPTIBLE VARIETIES?

At some point, the healthy tree population in an HLB-
infected grove will be reduced to the point where it is no
longer economical to continue with existing groves. If
HLB infection exceeds a threshold, continued tree removal
will no longer be a viable approach. Thus, when existing
blocks are no longer capable of producing a net positive
economic return, replanting at conventional densities will
accentuate risk. By using high-density plantings and inten-
sive cultural programs, risk can be transferred from the
uncertainty of HLB infection, which is largely beyond
grower control, to risks associated with the costs of more
intensive management and horticultural practices, which
are controllable factors.

China and South Africa have had HLB for decades after
their citrus industries were originally decimated by the dis-
ease. However, they both have replanted in some infected
areas. China recently passed the United States as the second
largest citrus producing country in the world behind Brazil.
The approach that has proven to be financially successful in
both countries has been to increase the number of trees per
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Fig 1. A moderm westermn New York apple orchard of trees spaced 2 x 10 1t on a 3-wire
trellis (foreground) versus a conventional orchard with trees at 15 x 20 ft (background).

acre and manage them intensively.

These tree-fruit industries have transitioned to more
trees/area because research and commercial experience have
shown that higher density orchards can maximize fruit qual-
ity and productivity, provide a convenient way to rapidly
introduce new scion varieties, and enable different, less
costly harvesting options. Therefore, as we face new eco-
nomic realities, we are encouraging Florida growers to con-
sider the same pathway followed by apple tree industries:
Move the production curve forward in time by using more
trees/area and smaller trees achieved with size-controlling
rootstocks (Fig. 1). These orchards are managed more inten-
sively with cultural practices that induce earlier and heavier
cropping while containing canopy growth. The results of
this approach are higher profit, improved production, fruit
quality and harvesting efficiencies along with enhanced
environmental responsibility.

In a citrus grove of closely spaced small trees, as in
any grove, yield in the early years relates directly to the
number of trees. As they mature, yield reaches a peak. In
the higher density (HD) grove, the trees “mature” or reach
that peak sooner. Important concerns in the HD grove are
the sustainability of peak yield and whether such a grove
would actually be more vulnerable to pests and diseases
because of the close tree proximity.

One approach to the yield question is to look at projec-
tions of citrus production at several planting densities and
tree loss rates with the assumption that trees can be com-
pletely protected from psyllids by imidacloprid for two
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Fig 2. Projections of citrus proaduction (upper graph) and trees/acre (fower grap!1)
ar an annual tree /oss rate of 3% and assuming that trees can be completely
protected from psyllids by imidacloprid for two years with no lree loss and yrelds
of 0.2 boxes/iree in Year 2, 0.4 boxes/tree in Year 3 0.8 boxes/tree in Year 4,
7.2 boxes/iree in Year 5, 2.0 boxes/tree in Year 6 with continued increases of
0.5 boxes/tree in subsequent years with a maximum yield of 800 boxes/acre.

years with no tree loss. Also, assume
yields of 0.2 boxes/tree in Year 2, 0.4
boxes/tree in Year 3, 0.8 boxes/tree in
Year 4, 1.2 boxes/tree in Year 5, 2.0
boxes/tree in Year 6 and continued
increases of 0.5 boxes/tree in subse-
quent years with a maximum yield of
800 boxes/acre (Fig. 2). The reference
planting densities are a conventional
Florida grove planted at 15 x 25 feet
(116 trees/acre), a modern grove
planted at 10 x 20 feet (218 trees/
acre), and a HD grove planted at
6 x 20 feet or 8 x 15 feet (363 trees/
acre). We anticipate that the next gen-
eration of groves will be in the 300-
400 trees/acre range. Note also that
these examples assume that resets will
not be planted since they would rapid-
ly become infected with HLB due to
off-cycle flushes before they could
reach productive size.

If the tree loss rate is 3% per year
— a situation only slightly worse

than is historically typical in Florida
citrus production — at the end of
Year 12, the grove planted to 400
trees/acre has declined to 300
trees/acre and the grove planted at
200 trees/acre has declined to 150
trees/acre (Fig. 2). These are still
above the current Florida average
trees/acre. However, note that the
grove planted with 400 trees/acre
reaches 500 boxes/acre in Year 5 and
remains above this level through Year
12 while the grove planted at 200
trees/acre takes an additional three
years to pass this threshold.

A tree loss rate of 30% is a situa-
tion reflecting catastrophic loss of
trees to HLB. At the end of Year 12,
the grove planted to 400 trees/acre has
declined to 50 trees/acre and the grove
planted at 200 trees/acre has declined
to 25 trees/acre (Fig. 3). The grove
planted to 400 trees/acre approaches

350 boxes/acre in Year 6 and declines .
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Fig 3. Projec-
tions of citrus
proauction
(upper graph)
and trees/acre
(lower graph) at
an annual tree
loss rate of
30% and
assuming that
frees can be
completely pro-
tected from
psyliias by imi-
dacloprid for
2 years with rno
tree Joss and
yields of 0.2
boxes/tree in
YearZ, 0.4
boxes/tree in
Year 3 0.8
boxes/tree in
Year4, 1.2
boxes/tree in
Year 5, 2.0
boxes/tree in
Year 6 with
continued in-
creases of 0.5
boxes/tree in
subsequent
years with a
maximum yleld
of 800 boxes/
acre.
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through Year 12, while the grove
planted at 200 trees/acre reaches a
maximum of 170 boxes/acre.

Even with the extremely high loss
rates, the HD grove has a greater
chance of returning establishment costs
which significantly mitigates the risks
associated with HLLB for new plantings.
The primary reason is that the cost per
tree for establishment and grove care
is so much less than with conventional
groves. The cost per acre is higher,
but if the same number of trees were
planted with conventional spacings,
the additional number of acres required
increases the cost per tree dramatically.
Since yields in the first few years are
directly related to the number of trees,
the same or higher yield per tree with
a lower per-tree cost increases early
annual profitability.

Many industry members and
researchers will recall that higher den-
sity citrus production has been tested
in Florida. However, demonstrating
that closely spaced trees could pro-
duce high yield did not compel com-
mercial adoption of these practices.
This was partly because these trials
were conducted with standard produc-
tion methods and expectations of
groves surviving 20-30 years. Further-
more, there are lingering concerns
about the availability of appropriate
scion/rootstock combinations for the
HD grove and whether such orchards
can be managed and harvested with
conventional equipment.

FLORIDA CITRUS IN THE
FUTURE: A NEW MODEL

Our proposed new model for
Florida citrus production, Advanced
Production System (APS), begins with
grove design factors such as spacing
and scion and rootstock choices that,
once decided, are not usually changed
following implementation.

In addition, the APS uses inten-
sive fertigation practices (Open
Hydroponic System-OHS) that can
be adjusted after planting. OHS was
developed in Spain, Israel and South
Africa and results in more rapid tree
growth, earlier production, higher
yields and better fruit quality than
conventional production practices by
maximizing control over tree-water
relations and nutrient status. By
fertigating daily with drip irrigation
to train the effective root system into
a limited volume using a daily ration
of water and nutrients, the goal is to
provide tight control over plant
growth and development.






