Importance of nutrients for citrus trees
Let’s talk about phosphorus (P).

By Mongi Zekri and Tom Obreza

to meet the challenge of future

food demands. However, this inten-
sification must be done while mini-
mizing environmental impacts. The
“4Rs Nutrient Stewardship” frame-
work (right fertilizer source, right rate,
right time and right place) is therefore
very important.

PHOSPHORUS FUNCTIONS

Phosphorus is present in all living
tissue. It is particularly concentrated in
younger plant parts, in flowers, and in
seeds. Phosphorus is needed for photo-
synthesis, synthesis and breakdown
of carbohydrates, and the transfer of
energy within the plant. The nutrient
helps plants store and use energy from

Intensifying production is essential
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photosynthesis to form seeds, develop
roots, speed maturity and resist stress.
Phosphorus is involved in nutrient
uptake and translocation. It is a major
part of the cytoplasm and the nucleus
of cells, where it is involved in the
organization of cells and the transfer
of heredity characteristics. Phosphorus
is also important for cell division and
enlargement. Thus, plant growth is re-
duced when the supply of P is too low.

Excess P can affect fruit quality by

B Reducing acid concentration,
which increases the TSS/acid ratio.

B Increasing number of green fruit.

B Reducing peel thickness.

M Increasing expression of wind
scar.

Phosphorus is listed on the fertilizer
label as P,Os, where it is referred to as
“available phosphoric acid.” Phos-
phorus does not readily leach unless
the soil is extremely sandy or low in
organic matter. A citrus crop removes
only around 2 Ibs. of P per 100 boxes
of fruit. Most mature Florida citrus
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Effects of P on citrus fruit quality

Variable
_Juice Quality
Juice Content
Soluble Solids (SS)
Acid (A)
SS/A Ratio
Juice Color
Solids/Box

Solids/Acre

External Fruit Quality

Increase (+), Decrease (-),
No change (0)

groves contain sufficient residual P that
accumulates from previous fertilizer
applications, so regular P fertilizer ap-
plication is usually not necessary.
Some soils used for new citrus
plantings are naturally low in P. These
soils are commonly found in “sand-
soaked” areas. In this situation, P
fertilizer should be applied until a
soil test P rating of medium to high is
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HESCO and Macro Plastics join the Florida citrus industry

in honoring

Robert Barben, Bernard Lester and Frank M. Hunt, Il

at the Citrus Hall of Fame Induction Ceremony on
Friday, March 2, 2012 at Florida Southern College.
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Simple. Powerful. Convenient.
The big three pests?
Here’s one big solution.

Agri-Flex™ insecticide provides outstanding
control against the big three: Asian citrus psyllid,
citrus leafminer and citrus rust mite. When
applied with a horticultural oil, this impressive
miticide/insecticide gives citrus growers
multiple modes of action in controlling your
grove’s most destructive pests.

@ Agri-Flex”

©2011 Syngenta Crop Protection, LLC, 410 Swing Road, Greensboro, NC 27409. Important: Always
read and follow label instructions before buying or using Syngenta products. The instructions
contain important conditions of sale, including limitations of warranty and remedy. Agri-Flex is
a Restricted Use Pesticide. Agri-Flex is not currently registered for use or sale in all states.
Please check with your state or local extension service before buying or using this product.

Agri-Flex is highly toxic to bees exposed to direct treatment on blooming crops and weeds. Do not
apply this product or allow it to drift onto blooming plants while bees are foraging adjacent to the
treatment area. Agri-Flex™ and the Syngenta logo are trademarks of a Syngenta Group Company.
Syngenta Customer Center: 1-866 SYNGENT(A) (796-4368). www.FarmAssist.com
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achieved. Phosphorus fertilizer should
be applied each year in newly planted
groves on previously non-fertilized soil
until the groves begin to bear fruit. As
the trees approach maturity, P ap-
plications may be reduced or omitted.
Diagnostic information from leaf and
soil testing can help determine if P
fertilization is necessary.

PHOSPHORUS DEFICIENCY

Phosphorus deficiency is not com-
mon in Florida citrus groves. If it were
to occur, it would be more difficult to
diagnose than nitrogen (N) deficiency
or other nutrient element deficiencies.
Growth is reduced when P supply is
too low. Phosphorus is highly mobile
in plants, so when it is deficient, it
may move from old leaves to young
leaves and other actively growing
areas where energy is needed to form
seeds and fruit.

Since P moves from older to young-
er tissue, deficiency symptoms appear
first on older leaves, which lose their
deep green color. Leaves are small and
narrow, with a lusterless purplish or
bronze discoloration. Some leaves may
later develop necrotic areas, and young
leaves will show reduced growth rate.
Leaves shed prematurely, and fruit can
drop before normal harvesting time.

P deficiency symptoms are not
strongly expressed on citrus foliage.
Trees will exhibit limited flower devel-
opment with reduced fruit set and fruit
yield. The fruit will be rough in texture
with a coarse, thick rind and a hollow
core (see photo, page 14). The fruit
will have high acidity in proportion to
total soluble solids. Thus, fruit matu-
rity will be delayed. Usually, roots are
stunted and poorly branched.

The cause of P deficiency is a lack
of available P in the soil. Phosphorus
deficiency may occur due to leaching
and erosion where soils are sandy and
the climate is humid. Phosphorus may
also react with clay, iron (Fe), alumi-
num (Al) or calcium (Ca) in the soil and
become less available and less mobile.

In strongly acidic soils such as
those found in Brazil, P can become
quickly unavailable through fixation or
immobilization by Fe and Al. Phos-
phorus availability can also be reduced
in calcareous soils through fixation
by Ca. When P fertilizer is added to a
calcareous soil, it undergoes a series
of chemical reactions with Ca. These
reactions decrease P solubility through
a process called P fixation. Conse-
quently, long-term P availability to
plants is controlled by the application
rate of soluble P and the dissolution
of fixed P. Applied P is available to



replenish the soil solution for only a

relatively short time before it converts

to less soluble P forms.
Phosphorus deficiency can be

corrected by applying P fertilizer to the S

soil or foliage after confirmation of P o

deficiency by leaf and soil analysis. 2 o
Common solid sources of P applied By

to citrus groves include: ' "
M Ordinary superphosphate _ i
H Concentrated superphosphate : y -,
B Monoammonium phosphate (MAP) . " X
B Diammonium phosphate (DAP) =, _

[

The P source in both ordinary (“sin- % i
gle” or “normal”’) and concentrated INNovaTion T
(“triple”) superphosphate is mono-calci- ovAToN
um phosphate, Ca(H,P04),. The major
difference between these two fertilizers
is that ordinary superphosphate contains

STEWARDSHIP o

gypsum (calcium sulfate) and concen- o
trated superphosphate does not. If the s
fertilizer program calls for dry material,

the use of superphosphates may have
FARM MANAGEMENT SYSTEM

I

the following advantages: relatively in-
expensive, appropriate for application to : F - T
soil of any pH (especially alkaline soil), =
4 suppom FOR IFAS RESEARCH AND FAWN
and supplies sulfur to plants. .
Although MAP and DAP are two £, g ! ]
products that sound nearly {he same, o M |
their reactions in the soil differ vastly. ; WEL
High acidity will form around a dis- 3 iy
& ._ g

solving MAP granule, but high alkalin-
ity will form around a dissolving DAP

LT

granule. Therefore, do not apply DAP
to an alkaline soil because P will be-
come unavailable due to tie-up by Ca,
and N will be lost to the atmosphere
by volatilization.

P nutrient sources used to manufac-
ture true solutions include:

B Ammonium polyphosphate

B Phosphoric acid

Ammonium polyphosphate may
be applied to the soil with a boom or
injection wheel, but it should not be
injected into a micro-irrigation system.
Ammonium polyphosphate is not an
acidic material, but has a slightly acidic
reaction in the soil. Phosphoric acid
is usually added to liquid fertilizers
for application to soil or injected into
irrigation water. If phosphoric acid is
injected into a micro-irrigation system
that is connected to a high-calcium
water source, the emitters may clog due
to precipitation of calcium phosphate.

P nutrient sources applied in foliar
sprays include:

M Potassium phosphite

B Ammonium phosphite

B Phosphorous acid

Phosphorus fertilizers are generally
supplied to plants as salts of phosphoric
acid (H;PO,4). When phosphoric acid
is neutralized by potassium hydroxide
(KOH), it forms potassium phosphate
(KH,PO,). However, if phosphorous

Our commitment to citrus
growers goes beyond products.

At Syngenta, we’re proud of the role we play in
keeping citrus groves healthy and productive—
whether it’s through a broad portfolio of
products, research to meet new challenges
or direct technical support right in your grove.
For us, it’s not just about selling you a product.
It’s about working together for the future of
the citrus industry.

©2011 Syngenta Crop Protection, LLC, 410 Swing Road, Greensboro, NC 27409.
Important: Always read and follow label instructions before buying or using
Syngenta products. The instructions contain important conditions of sale,
including limitations of warranty and remedy. The Syngenta logo is a registered
trademark of a Syngenta Group Company. Syngenta Customer Center: 1-866
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Interpretation of soil analysis data for P (ppm)
using the Mehlich 1 (double acid) extractant

Medium | High Very High
16-30 [31-60 |>60

Very Low | Low

<10 10-15

Guidelines for interpretation of orange tree leaf P (%) analysis based
on 4- to 6-month-old spring flush leaves from non-fruiting twigs

Deficient | Low
<0.09 0.09-0.11

Excessive

>0.30

Optimum [ High
0.12-0.16 | 0.17-0.30

Recommendations for P fertilization of hearing citrus trees bhased on leaf tissue
and soil tests (leaf and soil samples taken in July or August of each year)'
If leaf tissue P | ..and soil test | ...the recommendation for P fertilization

([ P is... is:
Very High
1 High
E)i(c:sswe Medium
g Low Do not apply P fertilizer to the soil for 12
Very Low months following leaf and soil sampling,
Very High then sample again and re-evaluate.
Optimum High
Medium
Apply 8 Ibs. P,0s/acre to the soil for every
Optimum Low 100 boxes/acre of fruit produced during the

Very Low current year. Sample leaves and soil again

in 12 months and re-evaluate.

Apply 12 Ibs. P,0s/acre to the soil for every
Low Low 100 boxes/acre of fruit produced during the
Very Low current year. Sample leaves and soil again
in 12 months and re-evaluate.

Apply 16 Ibs. P,Os/acre to the soil for every
Low 100 boxes/acre of fruit produced during the
Very Low current year. Sample leaves and soil again
in 12 months and re-evaluate.

1 These recommendations do not pertain to foliar-applied P.

Deficient

Want more out of your
Psyllid Control Program?
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e More Nozzles X More Droplets
= Better Coverage
o Belt-Drive
o Heavy duty Stainless Steel Pump
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o Multi-Directional, Adjustable Nozzles
¢ Folding boom for easy handling
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e Powered by Honda
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Thick rind and a hollow core — a symptom of P deficiency

acid (H;POs3) is neutralized with
KOH, it forms potassium phosphite
(KH,PO3), also known as phosphite
or phosphonate. While the phosphate
form of P is not easily absorbed by
citrus leaves, the phosphite form is
readily absorbed. Phosphite has been
shown to accelerate foliar uptake of
potassium, calcium, magnesium and
most micronutrients. Because phos-
phite has one less oxygen molecule
than phosphate, a higher degree of
solubility and mobility within the plant
is achieved. This unique characteris-
tic permits phosphites to be rapidly
absorbed by plant foliage and/or roots
where it can play a nutritive role in the
crop, including citrus trees.

The optimum range of P in citrus
leaves is 0.12-0.16 percent. Phosphorus
is deficient if leaf P is less than 0.09
percent. Appropriate P management is
important not only for higher crop yield,
but also for environmental protection.
Slowing soil erosion can significantly
decrease particulate and dissolved
forms of P loss. Before deciding to ap-
ply P fertilizer to citrus, test the soil and
leaves for P, and apply the results to the
fertilization table (at left).

Growers should be aware that the
soil mineral fraction reacts quickly to
remove dissolved P from solution. In
order to maximize the availability of
soil P, soil pH should be monitored
and maintained in the range of 6.0 to
6.5. To achieve optimum plant nutri-
tion, an appropriate nutrient balance
is necessary. Balanced use of plant
nutrients corrects nutrient deficiencies
and toxicities, improves soil fertil-
ity, increases nutrient and water use
efficiency, enhances crop yields and
fruit quality, develops tree tolerance to
pests, diseases and other stresses, and
improves environmental quality.

Mongi Zekri is a multi-county citrus
Extension agent and Tom Obreza is a
professor and interim associate dean for
Extension; both are with the University of
Florida-1FAS. &5



