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Mark your calendar and plan to attend

Seminar
Thermotherapy (Heat therapy) for HLB

Date: Tuesday, April 26, 2016

Time: 10:00 AM - 12:10 PM

Location: Immokalee IFAS Center

Program Coordinator: Mongi Zekri, UF-IFAS

1. 10:00 AM - 10:45 AM, Citrus greening management with thermotherapy, Dr.
Reza Ehsani, UF-IFAS, Lake Alfred Citrus Research and Education Center

2. 10:45 AM — 11:00 AM, Tom Airhart (with Premier Energy)
11:00 AM - 11:10 AM, Break
3. 11:10 AM — 11:55 AM, Thermotherapy and corrective pruning to rehabilitate
HLB-affected trees, Dr. Tripti Vashisth, UF-IFAS, Lake Alfred Citrus Research
and Education Center
4. 11:55 AM —12:10 PM, William Kanitz, (with Scoring Ag-Equipment)
12:10 PM, Sponsored Lunch
2 CEUs for Certified Crop Advisors (CCAS)
Pre-reqistration is required. No registration fee and lunch is free Thanks to Tom
Airhart (Premier Energy), William Kanitz (Scoring Ag-Equipment), and Peter

Ravenna (Ag Harvesters). To reserve a seat, call 863 674 4092, or send an e-mail
to Dr. Mongi Zekri at: maz@ufl.edu




The Twenty Sixth Annual Farm Safety Day

Friday, 6 May 2016
Saturday, 7 May 2016

AN IMPORTANT MESSAGE TO EMPLOYERS

Safe and competent equipment operators are important to you as an employer. Our
training has been designed to help your employees perform better, operate safely to
prevent accidents, fulfill necessary training requirements and build pride in themselves
and their farm company.

Registration Info

The deadline for registration is Friday, April 22", 2016. It is the employer’s responsibility to
assure that the employee is present at 7:30 AM on Friday, May 6™ or on Saturday, May 7™ at the
Immokalee IFAS Center, 2685 State Rd. 29 North, Immokalee, FL 34142 to receive their nametag.

Don’t wait. The number of trainings offered and attendance at each training is
LIMITED. For each day, class size is limited to the first 80 Spanish-speaking
and 20 English-speaking people.

Sessions:

1. Personal Protective Equipment

2. Preventing Heat Stress

3. Mixing and Loading Pesticide Safety

4. Driving Agricultural Equipment/Vehicles on Public Roads

Agenda and information on registration was included in the previous
iIssue
http://citrusagents.ifas.ufl.edu/newsletters/zekri/Flatwoods%20Citrus
-March%?202016.pdf




Sponsorship for the Annual Farm Safety Day

UF FLORIDA
IFAS Extension

The Southwest Florida Farm Safety Day has been conducted annually since 1991.
The program is strongly supported by area citrus, vegetable, sugarcane, and sod
growers. Southwest Florida agricultural employers collectively send employees
annually to receive training on various safety- related topics. The 2016 Annual Farm
Safety Day will be held on Friday, 6 May and Saturday, 7 May 2016 and will
feature a very comprehensive farm safety program.

We ask you to consider sponsorship of the 2016 Annual Farm Safety Day to help
make it a success. Any profits generated will support extension and other farm safety
related programming, such as WPS training, agent in-service-training, teaching tools
and related equipment, and travel for extension agents to approved conferences and
meetings.

Annual expenses are estimated to be approximately $3,000. Costs include breakfast,
lunch, refreshments, handouts, hats, door prizes, and other supplies. Participants
receive certificates of attendance and employers receive certificates of training that
can be placed into the employee’s file. The highlight of the Farm Safety Day is
farm/equipment safety education.

We hope you will be able to help sponsor the 2016 Annual Farm Safety Day. We
have enclosed a sponsorship form for your use. Please return the form and your
sponsorship check as indicated on the form no later than April 30, 2016.

Thank you in advance for your generous support!

Dr. Mongi Zekri

Farm Safety Day Coordinator
Multi-County Citrus Agent, SWF
Hendry County Extension Office
P.O. Box 68

LaBelle, FL 33975



UNIVERSITY Of
UF FLORIDA
IFAS Extension
2016 Annual Farm Safety Day

WHEN: Friday, 6 May and Saturday. 7 May 2016
WHERE: Southwest Florida Research & Education Center, Immokalee

AUDIENCE: Anticipate 150 farm workers, managers, equipment operators, and crew
leaders from the 5-county area of Southwest Florida.

COST: Sponsorships: $300 _Platinum
$200_Gold
$100_Silver

Sponsorship goes to support awards, expenses, and other extension programs.

SPONSORSHIP REGISTRATION FORM

Business

Name:

Address:

City: Zip Code: FL

Contact Person:

Phone: Fax:

[ Check here if you are a $300 sponsor and desire an exhibit space.

Please make checks payable to: SW Florida Citrus Advisory Committee

Mail to:
Dr. Mongi Zekri
Multi-County Citrus Agent
Hendry County Extension Office
PO Box 68
LaBelle, FL 33975-0068



Certified Crop Adviser Educational Seminar and CEU Session
Date: Wednesday, April 13, 2016, Time: 7:45 a.m. — 6:45 p.m.

Refreshments and lunch will be provided.

Find below a program schedule for the event which includes tentative titles of speaker
topics that will be presented.

This session is webcast to six centers- Gainesville, Lake Alfred, Balm, Immokalee, Ft.
Pierce, Tavares as was done in the past. You may be able to pick the center that is most
convenient to you.

To register, please use the following link and pick the ticket to the center of your choice.
Please remember to print your confirmation and the receipt for your records. Early
registration fee is $100 per person payable through credit cards.
https://www.eventbrite.com/e/ufifas-cca-training-april-2016-reqgistration-21633525457
UF/IFAS CCA Training April 2016 - www.eventbrite.com

Statewide FL CCA CEU sessions conducted by IFAS and video braodcast from and to five
IFAS Centers locations, twice a year- Spring and Fall. Each session offers 10 CEUs in Soill
& Water and Crop Management (Fall session) and Nutrient and Pest Management (Spring
session) during a 10-hr session, starting at 7:45AM to 6:45PM. These sessions are
generally scheduled for the second Wednesday of April and October every year. Over 80
CCAs particiapte in these sessions from Gainesville, Balm, Tavares, Lake Alfred,
Immokalee and Ft. Pierce. Walk-in registration fee is $120 and have to be paid only in
checks payable to ‘University of Florida’.

University of Florida/IFAS, Il:ert'rﬁed Crop Adviser CEU Session
Wednesday, 13 April 2016
Lake Alfred, Balm, Gainesville, Ft. Pierce, Tavares and Immokalee

COMPETENCY
ORIGINATING START
AREA TOPIC PRESENTER FROM TIMIE CEUs
Sign In; Introductory Remarks; Pre-test 7:50 AM
SOIL AMENDMENTS AND BIOSTIMULANTS TO SHINSUKE
E IMPROVE YOUR NUTRIENT MANAGEMENT AGEHARA BALM 200 AM !
(18]
S0ILS AND NUTRITION OF SUGARCANE
E MABRY MCCRAY BELLE GLADE | 9:00 AM 1
[G] IN FLORIDA
=
THE ROLE OF NUTRIENTS IN CITRUS
= .
g PRODUCTION AND IMPACT ON HLB IN CITRUS KELLY MORGAN IMMOKALEE | 10:00 AM !
= 2015 VEGETABLE AND AGRONOMIC CROP
BILL BARTNICK GAINESVILLE | 11:00 AM 1
E BMP MANUAL OVERVIEW
E LUNCH 12:00 Noon
= NUTRIENT MANAGEMENT FOR SORGHUM
ENERGY CROPPING SYSTEMS IN ELORIDA JOHN ERICKSON GAINESVILLE 12:30PM 1
INTEGRATED PEST MANAGEMENT
- RESOURCES FOR ELORIDA’S CCAs NORM LEPPLA GAINESVILLE 1:30 PM 1
=
[, WHEN, WHY AND HOW TO MANAGE THE
! PHIL STANSLY IMMOKALEE 2:30 PM 1
E ASIAN CITRUS PSYLLID
= MANAGING THRIPS AND THRIPS-VECTORED i
E VIRUSES ON CROPS IN FLORIDA JOE FUNDERBURK QUINCY 3:30 PM 1
=
DISEASE MANAGEMENT OF VEGETABLE
(- .
-+ CROPS: IPM CONCENPTS AND PRACTICE MATHEWS PARET ALl #:30 PM !
o
WEED MANAGEMENT TOOLS FOR
NATHAN BOYD BALM 5:30 PM 1
PLASTICULTURE VEGETABLE PRODUCTION
Post-test 6:30 PM




Special Thanks to sponsors of
the “Flatwoods Citrus”
newsletter for their generous
contribution and support. If
you would like to be among
them, please contact me at 863
674 4092 or maz@ufl.edu

Stacey Howell

BAYER CropScience

239-272-8575 (mobile)
239-353-6491 (office/fax)

stacey.howell@bayer.com

Scott Houk
Dow AgroSciences
13543 Troia Drive

Estero, FL 33928
Phone: 239-243-6927

SEHouk@dow.com

Ed Early

DuPont Crop Protection

P OBox 7768

Fort Myers, FL 33911
Phone: 239-994-8594

Edward.L.early@dupont.com

Sam Thayer
President

P.O. Box 1849 .
Dundee, FL 33838 | www.maxijet.com
Phone: (843) 439-3447 | sam@maxijet.com
Fax: (863) 439-6408

The Standard of Quality In Low-Volume Irrigation

Steve Fletcher

Fletcher Flying

Service, Inc.

Phone: 239 860 2028
Fax: 863 675 3725

G‘VP p&ﬂLUT’

We ve Got You Covered From The Bottom
* Root Health Programs

* Foliar Nutrient Programs

* Disease Conirol Programs

Liquid Fertilizers, Micronutrients & Natfural Organics

900 Cowboy Circle, Labelle, FL 33935
(863) 675-1500 | www.Nitro30.com

Cody Hoffman
SYNGENTA
1505 Paloma Dr., Fort Myers, FL 33901
Mobile: 321 436 2591

Fax: 239 479 6279
cody.hoffman@syngenta.com




Jack Kilgore
Regional Representative
Florida and South Georgia

MONSANTO

Monsanto Company
g BioAg

7150 E. Brentwood Road
Ft. Myers, Florida 33919
Phone: (888) 261-4731
Fax: (281) 580-4163

Cell: (239) 707-7677
gBtrmanjek@comcast.net

Special Thanks to sponsors of
the “Flatwoods Citrus”
newsletter for their generous

contribution and support. If
you would like to be among
them, please contact me at 863
674 4092 or maz@ufl.edu

Thomas R. Summersill, Inc.

Jeff Summersill
Mobile: 561 722 4502
trsummersill@msn.com

Custom Aerial-Ground Application
“Thank you for 60+ years of service!”

(0

Eric Waldo YARA

Yara North America, Inc.
352-215-8480

eric.waldo@yara.com

A CUT ABOVE THE REST

NICHINO AMERICA
Scott Croxton
scroxton@nichino.net
Samuel S. Monroe
smonroe@nichino.net

www.nichino.net

Arysta LifeScience

Jay Hallaron
Phone: 407 256 4667
Fax: 407 523 1097
Cell: 321 231 2277

jay.hallaron@arysta.com

Magna-Bon.
Frank Miele
Office: 863 357 0400
Cell: 954 275 1830
Fax: 863 357 1083
E-mail: famielel@aol.com




Plant Food
Systems, Inc.

P.O. Box 775
Zellwood, FL 32798
Tel: 407 889 7755

Special Thanks to sponsors of
the “Flatwoods Citrus”
newsletter for their generous
contribution and support. If
you would like to be among
them, please contact me at 863
674 4092 or maz@ufl.edu

Agricultural Insecticide

Bart Hoopingarner
(941) 737-7444

bhoopingarner@gowanco.com

Sim Nifong

SENifong@timacusa.com
Cell: 863 441 1057
http://www.timacusa.com

Sarah Markle
863-673-8699
Sarah.Markle@valent.com

VALENT

Wellmark
Exfin@h >

www.extinguishfireants.com

Jack Kilgore
M: 239-707-7677
g8trmanjek@comcast.net

Your Best Source for Florida
Agricultural Land Values!

LAND
LAY OF THE L

COLDWELL

LayofTheLandReport.com
BANKER

E COMMERCTAL
SAUNDERS

. REAL ESTATE
877-518-LAND

Heath Prescott

KeyPlex“”

Toll Free: 800 433 7117
Mobile: 863 781 9096
Nextel: 159*499803*6




Donald Allen

AGLIME SALES, INC.

1375 Thornburg Road
Babson Park, FL 33827-9549
Mobile: 863 287 2925
Agnet # 52925
donald.allen@aglimesales.com

Garry Gibson

BASF Corporation

1502 53 Avenue
Vero Beach, FL 32966
Cell: 772 473 1726
Fax: 772 567 2644
w.garry.gibson@basf.com

+MC
FMC Corporation APG

Eric Johnson
Lakeland, FL
352-281-2325

EJ.Johnson@FMC.Com

fmccrop.com

g) AGRICULTURAL
LAND SERVICES
La-nd [ More Than Just Dirt.

www.landsolutions.net

SOluthnSm 239-489-4066

Special Thanks to sponsors of
the “Flatwoods Citrus”
newsletter for their generous
contribution and support. If
you would like to be among
them, please contact me at 863
674 4092 or maz@ufl.edu

actagrs.

Reese Martin
Reese.Martin@actagro.com

863 605 8533
www.actagro.com

NOCTURNA
AVIATION

German Megjia
Class of 1982 UF Agricultural Engineer
Agricultural Air Services

(754) 366-0795

MONSANTO

Jack Conroy
Phone: 863 318 1486
Fax: 886 318 8617
Mobile: 863 559 4468
andrew.j.conroy@monsanto.com




EL NINO/SOUTHERN OSCILLATION (ENSO) DIAGNOSTIC DISCUSSION
issued by

CLIMATE PREDICTION CENTER/NCEP/NWS

and the International Research Institute for Climate and Society
10 March 2016
ENSO Alert System Status: El Nifio Advisory

Synopsis: A transition to ENSO-neutral is likely during late Northern Hemisphere spring
or early summer 2016, with close to a 50% chance for La Nifia conditions to develop by
the fall.

Sea surface temperature (SST) anomalies decreased across most of the central and
eastern equatorial Pacific Ocean during February (Fig. 1). The latest Nifio-3.4 and Nifio-3
weekly values were near 2°C, while the Nifio-4 and Niflo-1+2 indices were 1°C and 1.4°C
respectively (Fig. 2). The subsurface temperature anomalies in the central and eastern Pacific
decreased substantially (Fig. 3) in association with the eastward shift of below-average
temperatures at depth (Fig. 4). Low-level westerly wind anomalies and upper-level easterly
wind anomalies continued, but were weaker relative to January. The traditional and equatorial
Southern Oscillation Index (SOI) remained strongly negative. In addition, convection was much
enhanced over the central and east-central tropical Pacific and suppressed over parts of
Indonesia and northern Australia (Fig. 5). Collectively, these anomalies reflect the continuation
of a strong El Nifo.

All models indicate that El Nifio will weaken, with a transition to ENSO-neutral likely
during the late spring or early summer 2016 (Fig. 6). Thereafter, the chance of La Nifa
conditions increases into the fall. While there is both model and physical support for La Nifia
following a strong El Nifio, considerable uncertainty remains. A transition to ENSO-neutral is
likely during late Northern Hemisphere spring or early summer 2016, with close to a 50%
chance for La Nifia conditions to develop by the fall (click CPC/IRI consensus forecast for the
chance of each outcome for each 3-month period).

El Niflo has already produced significant global impacts and is expected to affect
temperature and precipitation patterns across the United States during the upcoming months
(the 3-month seasonal outlook will be updated on Thursday March 17"). The seasonal
outlooks for March — May indicate an increased likelihood of above-median precipitation
across the southern tier of the United States, and below-median precipitation over the Midwest
and part of Pacific Northwest. Above-average temperatures are favored across the North and
West, with below-average temperatures favored in the south-central region.

This discussion is a consolidated effort of the National Oceanic and Atmospheric
Administration (NOAA), NOAA’s National Weather Service, and their funded institutions.
Oceanic and atmospheric conditions are updated weekly on the Climate Prediction Center web
site (El Nifio/La Nifia Current Conditions and Expert Discussions). Forecasts are also updated
monthly in the Forecast Forum of CPC's Climate Diagnostics Bulletin. Additional perspectives
and analysis are also available in an ENSO blog. The next ENSO Diagnostics Discussion is
scheduled for 14 April 2016. To receive an e-mail notification when the monthly ENSO
Diagnostic Discussions are released, please send an e-mail message to: ncep.list.enso-
update@noaa.gov.

Climate Prediction Center
National Centers for Environmental Prediction
NOAA/National Weather Service
College Park, MD 20740
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2015/16 SW Florida (Flatwoods) Processed Oranges Cost of Production Survey

Please enter all estimates below on a per acre basis for a “typical” irrigated mature grove
(10+ years old), including resets.

Tree density per acre: Total acres your operation manages:
Proeram Annual Materials Single Application Annual Number of
g Cost per Acre Cost per Acre Applications per Acre*

Mechanical Mowing

Chemical Mowing

Herbicide

Fungicide Ground Aerial Ground Aerial

Foliar Nutritionals

Insecticide

Ground Aerial Ground Aerial
CHMAS sprays

Ground/dry Fertilizer

Fertigation/liquid fertilizer

Hedging and Topping

Chop/Mow Brush

*1f applicable, this refers to spraying every middle (as opposed to every other middle)

Irrigation. Include all of the following: Annual Cost per Acre

Fuel for pump

Travel set-up cost (Start/Stop pump)

Maintenance and repairs (pump and emitters)

Ditch and canal maintenance

Water control (pump water in/out of ditches)

Item Annual Cost per Acre

Management Costs

Tree replacement Trees Per Acre
Annual number of trees removed

Annual number of trees reset
For resetting: Cost per Tree
Tree removal (Clip-shear; use front-end loader)

Site preparation (disk; rotovate)

Planting (cost of tree + plant and watering)

Young tree care years 1 thru 3
For HLB: Cost per Tree
Thermotherapy

Specify any other treatment:

12



FOLIAR FEEDING

Foliar feeding is becoming very
common on many horticultural crops
including citrus. Economic and
environmental considerations require the
utilization of more efficient methods for
nutrient applications.

It is usually assumed that foliar
feeding refers to nutrient applications to the
plants’ leaves. In fact, it has been shown that
all aboveground parts of a plant can absorb
nutrients, including twigs, branches, buds,
fruit, flowers, and stems. However, since
leaves usually represent the largest surface
area, they are the most important structures.

Foliar feeding is not intended to
completely replace soil-applied fertilization of
the macronutrients (nitrogen, potassium, and
phosphorous). However, macronutrients can
be foliarly applied in sufficient quantities to
influence both fruit yield and quality. Some
crops, such as citrus, can have a large part of
the nitrogen, potassium, and phosphorous
requirements met through foliar applications.

Foliar applications of other plant
nutrients (calcium, magnesium, and sulfur)
and micronutrients (zinc, manganese, copper,
boron, and molybdenum) have proven for
many crops to be an excellent means for
supplying the plants’ requirements.

Foliar feeding should be used as an integral
part of the annual nutritional program. It can
be used in other situations to help plants
through short, but critical periods of nutrient
demand, such as fruit set and bud
differentiation. Foliar nutrition may also prove
to be useful at times of soil or environmentally
induced nutritional shortages. Foliar
application of nutrients is of significant
importance when the root system is unable to
keep up with crop demand or when the soil
has a history of problems that inhibit normal
growth.

Foliar feeding is proven to be useful
under prolonged spells of wet soil conditions,
dry soil conditions, calcareous soil, cold
weather, or any other condition that
decreases the tree’s ability to take up
nutrients when there is a demand. Foliar
feeding may be utilized effectively when a
nutritional deficiency is diagnosed. A foliar
application is the quickest method of getting
the most nutrients into plants. However, if the

deficiency can be seen, the crop might have
already lost some potential yield.

Foliar fertilization is also efficient since
it increases the accuracy of fertilizer
application. Applications made to the soil can
be subject to leaching and volatilization
losses and/or being tied up by soil particles in
unavailable forms to citrus trees.

While foliar feeding has many
advantages, it can burn plants at certain rates
under certain environmental conditions. It is
important, therefore, to foliar feed within the
established guidelines. There are a number
of conditions that can increase the chances of
causing foliar burn. A plant under stress is
more susceptible to damage. Stressful
conditions include drying winds, disease
infestations, and poor soil conditions. The
environmental conditions at the time of
application are also important factors.
Applications when the weather is warm
(above 80°F) should be avoided. This means
that during warm seasons, applications
should be made in the morning or evening.
Additionally, applications should not be at
less than two-week intervals to give the plant
sufficient time to metabolize the nutrients and
deal with the added osmotic stress.

Another important factor when
applying nutrient foliarly is to ensure that the
pH of the material is in the proper range. The
pH range of the spray solution should be
between 6 and 7. Attention should be paid to
the pH of the final spray solution. This is
significant in areas where water quality is
poor.
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MICRONUTRIENTS IN
CITRUS NUTRITION

Iron (Fe): One of the functions of Fe
is to act as a catalyst in the production of
chlorophyll. Iron deficiency has been of
importance on calcareous soils in certain
areas of Florida where the soil contains high
amount of calcium carbonate and has a pH
of 8.0. Iron deficiency is attributed to low
Fe content in white sandy areas near lakes
and places known locally as “sand soaked
areas”. Iron deficiency can be induced by
high levels of P and accumulations of heavy
metals, primarily Cu, in the soil. In Florida,
Fe deficiency is commonly associated with
Zn and Mn deficiencies.

The symptoms of Fe deficiency are
also known as “iron chlorosis”. They occur
on new growing leaves which are very light
in color and sometimes almost white but
with the veins greener than the remainder of
the leaf. In acute cases, the leaves are
reduced in size, very thin, and shed early.
The trees die back severely on the periphery
and especially in the top. Fruit set, yield,
and fruit size will be reduced.

P o 4 4, e A .
Iron deficiency is usually associated
with high soil alkalinity, but it is also
associated with over irrigation, prolonged
spells of wet soil conditions or poor
drainage and low soil temperature. Several
areas affected with Fe chlorosis in south
Florida have been materially helped or
completely cured by careful control of
irrigation and drainage. Iron deficiency

sometimes occurs where excess salts are
present in the soil.

Iron deficiency has been found to be
one of the most difficult deficiencies to
correct especially on calcareous soils.

Foliar applications of Fe are not
recommended because of their lack of
effectiveness and risk of leaf and fruit burn.
At their best, foliar sprays of Fe produce a
spotted greening of the leaves rather than an
overall greening. The most reliable means
of correcting Fe chlorosis in citrus is by soil
application of iron chelates. Iron sulfate has
not given satisfactory control on either acid
or alkaline soils. Citrus rootstocks vary in
their ability to absorb Fe. Trifoliate orange
and its hybrids (Swingle citrumelo and
Carrizo citrange) are the least able to do so.

Iron Chelates

Effective

pH Range
410 6.5

41t06.5
4t07.5
41t09.0

Fe-EDTA
Fe-HEDTA
Fe-DTPA
Fe-EDDHA

Zinc (Zn): Zinc is essential for the
formation of chlorophyll and function of
normal photosynthesis. Zinc is also needed
for the formation of auxins which are
growth-promoting substances in plants.

Zinc deficiency symptoms are
characterized by irregular green bands along
the midrib and main veins on a background
of light yellow to almost white. The
relative amounts of green and yellow tissue
vary from a condition of mild Zn deficiency
in which there are only small yellow
splotches between the larger lateral veins to
a condition in which only a basal portion of
the midrib is green and the remainder of the
leaf is light yellow.

In less acute stages, the leaves are
almost normal in size, while in very acute
cases the leaves are pointed, abnormally
narrow with the tendency to stand upright,

14



and extremely reduced in size. In mild
cases, Zn deficiency symptoms appear on
occasional weak twigs. Fruit formed on
these weak twigs are drastically reduced in
size and have an unusually smooth light-
colored thin skin and very low juice content.
Zinc deficiency symptoms can be so severe
that they may mask or noticeably alter the
symptoms of other deficiencies or disorders.
Deficiency in Zn can develop due to soil
depletion or formation of insoluble
compounds. Excessive P or N has also been

A spray solution containing 2 to 4
Ibs of elemental Zn per acre from Zn
sulfate, oxide, nitrate, chelate, or other
source can correct Zn deficiency. Under
severe deficiency conditions however,
application of Zn sprays may be necessary
on each major flush of growth to keep the
trees free of deficiency symptoms because
Zn does not translocate readily to successive
growth flushes. Foliage injury can be
reduced by adding 2 to 3 1bs of hydrated
lime to the spray. Maximum benefit is
obtained if spray is applied to the young
growth when it is two-thirds to nearly fully
expanded and before it hardens off.
Treatment on the spring flush is preferable.
Soil application of Zn in the fertilizer is
neither an economical nor an effective way
to correct Zn deficiency. One of the early
diagnostic symptoms of a disorder known as
young tree decline or “blight” is a Zn
deficiency pattern in the leaves. Correction
of the symptoms will not alleviate the
disorder, and trees will never recover form
the disease.

Manganese (Mn): Manganese is
involved in the production of amino acids
and proteins. It plays a role in
photosynthesis and in the formation of
chlorophyll.

Manganese deficiency occurs
commonly in Florida. It is particularly
evident in the spring after a cold winter.
Manganese deficiency leads to a chlorosis
in the interveinal tissue of leaves but the
veins remain dark green. Young leaves
commonly show a fine pattern or network
of green veins on a lighter green
background but the pattern is not so distinct
as in Zn or Fe deficiencies because the leaf
is greener. By the time the leaves reach full
size, the pattern becomes more distinct as a
band of green along the midrib and principal
lateral veins with light green areas between
the veins.

In more severe cases, the color of the
leaf becomes dull-green. Interveinal leaf
areas may develop many whitish opaque
spots which give the leaf a whitish or gray
appearance. The leaves are not reduced in
size or changed in shape by Mn deficiency,
but affected leaves prematurely fall from the
tree. No particular twig symptoms have
been related to Mn deficiency. In cases of
acute Mn deficiency, the growth is reduced
giving the tree a weak appearance.

Manganese deficiency may greatly
reduce the crop and the color of the fruit.
Manganese deficiency is frequently
associated with Zn deficiency. This
combination of the two deficiency
symptoms on leaves is characterized by
dark green veins with dull whitish green
areas between the veins. In such
combinations, the Mn deficiency is acute
and the Zn deficiency is relatively mild.

15



In Florida, Mn deficiency occurs on
both acid and alkaline soils. It is probably
due to leaching in the acid soils and to
insolubility in the alkaline soils. For
deficient trees on alkaline soils, treatments
by sprays of Mn compounds are
recommended. On acid soils, Mn can be
included in the fertilizer. Foliar spray
application quickly clears up the pattern on
young leaves but older leaves respond less
rapidly and less completely. When Mn
sprays are given to Mn-deficient orange
trees, fruit yield, total soluble solids in the
juice and pounds solids per box of fruit
increase. Foliar spray of a solution
containing 2 to 3 Ibs of elemental Mn on
two-third to fully expanded spring or
summer flush leaves is recommended. If N
is needed, adding 7 to 10 Ibs of low biuret
urea will increase Mn uptake.

Boron (B): Boron is particularly
necessary where active cell division is
taking place. Boron plays an important role
in flowering. Florida sandy soils are low in
B, and a deficiency of this element in citrus
occasionally occurs under field conditions.
The deficiency may be aggravated by severe
drought conditions, heavy lime applications,
or irrigation with alkaline water. Boron is
very mobile in the soil profile of sandy soils
and readily leaches by rainfall or excess
irrigation.

Boron deficiency is known as “hard
fruit” because the fruit is hard and dry due
to lumps in the rind caused by gum
impregnation. The chief fruit symptoms
include premature shedding of young fruits.

Such fruit have brownish discoloration in
the white portion of the rind (albedo),
described as gum pockets or impregnations
of the tissue with gum and unusually thick
albedo. Older fruit are undersized, lumpy,
mis-shapen with an unusually thick albedo
containing gum deposits. Seed fails to
develop and gum deposits are common
around the axis of the fruit.

The first visual symptoms of B
deficiency are generally the death of the
terminal growing point of the main stem.
Further symptoms are a slight thickening of
the leaves, a tendency for the leaves to curl
downward at right angles to the midrib, and
sometimes chlorosis.

Young leaves show small water
soaked spots or flecks becoming translucent
as the leaves mature. Associated with this
is a premature shedding of leaves starting in
the tops of the trees and soon leaving the
tops almost completely defoliated. Fruit
symptoms appear to be the most constant
and reliable tool for diagnostic purposes.

Borax and other B compounds are
generally used in treating citrus affected
with B deficiency. They can be applied
either foliarly or in the fertilizer. As a
maintenance program, apply B in the
fertilizer at an annual rate equivalent to
1/300 of the N rate. In Florida, foliar spray
applications have been found much safer
and more efficient than soil application.
Soil applications frequently fail to give
satisfactory results during dry falls and
springs and may result in toxicity problems
if made during the summer rainy season.
Boron solubility in the soil is reduced at soil
pHs below 5 and above 7. Foliar spray may
be applied during the dormant period
through post bloom, but preferably during
early flower development. Treating at this
growth stage is important because boron
does not move very readily from other parts
of the tree to the buds. Applying boron at
this time will assist in flower initiation and
pollen production, satisfy the needs for
pollen tube growth, and enhance fruit set.
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For maintenance spray application, 0.25
Ib/acre of B (1.25 Ibs of soluble borate
containing 20% B) may be used. Boron
levels in the leaf tissue should not drop
below 40 ppm or exceed 120 ppm (dry wt
basis). Where deficiency symptoms are
present, double the amount suggested. Use
care not to apply more than the
recommended amount because it is easy to
go from deficiency to excess.

Copper (Cu): Copper also has a role
in photosynthesis and chlorophyll
formation. The functions of Cu in the
mineral nutrition of plants are numerous.
Heavy fertilization with N tends to increase
the severity of Cu deficiency.

If Cu 1n citrus leaves falls below 4
ppm in dry matter, severe Cu deficiency
will develop. In the range of 4 to 5 ppm,
mild to moderate deficiency symptoms may
occur. Copper deficiency rarely occurs
when the Cu concentration in leaves is 6
ppm or above.
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Excessive applications of
nitrogenous fertilizers have been considered
for years a contributing cause for this
trouble giving rise to the term
“ammoniation”. The cause might be an
unbalanced N/Cu ratio.

The first symptom is the formation
of unusually vigorous large dark green
foliage with a “bowing up” of the midrib.
The twigs are also unusually vigorous, long,
soft, angular, frequently “S” shaped and
more or less drooping.

Fruit symptoms are most pronounced
on oranges. Brown stained areas of
hardened gum on the rind of the fruit may
precede the appearance of leaf and twig
symptoms. In severe cases, dieback of
young twigs will occur and the twigs will be
covered by reddish brown droplets of gums.

Insufficient available Cu in the soil
is believed to be the primary cause of the
symptoms described. Copper deficiency is
more of a problem on newly planted
flatwoods land than the ridge. Prevention or
cure of Cu deficiency is accomplished by
either foliar sprays or soil applications of
Cu compounds. A Cu spray of solution
containing 2 to 3 lbs of elemental Cu
applied during bloom time commonly
causes an almost immediate recovery and
results in a good setting of normal fruit.
Copper deficiency can be a controlling
factor in fruit production, and acute Cu
deficiency may put trees entirely out of
production. Foliage sprays are often
valuable emergency treatments when
symptoms of Cu deficiency are first
observed.

CONCLUSION

Most micronutrient deficiencies
may be recognized by visual
symptoms. However, leaf analysis is
helpful in verifying deficiencies
particularly when non-typical
symptoms or multiple nutrient
deficiencies appear. Leaf analysis
also provides information on low, but
not yet deficient, amounts of an
element so that treatment may be
applied to prevent a deficiency.

For more details and more
information on citrus nutrition, go to
Nutrition of Florida Citrus Trees at:

http://edis.ifas.ufl.edu/pdffiles/S
S/ISS47800.pdf
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CITRUS CANKER,

caused by the bacterium Xanthomonas
citri subsp. citri, is a leaf, fruit, and stem
blemishing disease that affects most
citrus. Grapefruit, Mexican lime, and
some early oranges are highly
susceptible to canker. Navel, Pineapple,
and Hamlin oranges, as well as, lemons
and limes are moderately susceptible.
Mid-season oranges, Valencias, tangors,
tangelos, and other tangerine hybrids are
less susceptible. Tangerines are tolerant.

Major citrus canker outbreaks generally
occur when new shoots are emerging or
when fruit are in the early stages of
development, especially if a major rainfall
event occurs during this critical time.
Frequent rainfall in warm weather,
especially storms, contributes to disease
development. Citrus canker causes
defoliation, shoot die-ba and frit d.ro.
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With endemic canker, infection
as early as April.

Leaf susceptibility is complicated by the
Asian leafminer. The galleries caused by
leafminer larvae do not heal quickly and
increase leaf susceptibility. This results in
leaves with highly susceptible wounds for
long periods of time through which the
bacterium can infect the leaf.

>

starts

Almost all leaf and stem infections occur
within the first 6 weeks after initiation of

growth unless there is a leafminer
infestation. The most critical period for
fruit infection is when the fruit are
between 0.5-1.5 inch in diameter for
grapefruit and 0.25-1.25 inch in diameter
for oranges. That is the stage when the
stomates on the fruit surface are opening
and fruit are particularly susceptible to
bacterial penetration. After petal fall, fruit
remain susceptible during the first 60 to
90 days for oranges or tangerines and
120 days for grapefruit.

Management

The Citrus Health Response Plan
(CHRP) does not require removal of
affected trees. Thus, growers should use
their best judgment in management of
citrus canker. The entire state of Florida
is under quarantine, and fruit movement
IS subject to specific regulations
depending on market destination.
Canker losses can be severe under
Florida conditions, and can be difficult to
control on grapefruit and the most
susceptible early season orange
varieties.

Endemic Canker. Where canker is
already endemic, the primary means of
control are: 1) planting of windbreaks, 2)
protection of fruit and leaves with copper
sprays, and 3) control of leafminer.
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Windbreaks. Windbreaks are highly
effective for reducing the spread of
canker, but more importantly, they reduce
the severity of the infection in endemic
situations. The vast majority of the
infection occurs by wind-blown rains that
push the bacteria into tissues. Winds of
18 to 20 mph are needed to force
bacteria into stomates on leaves and fruit.
For more information on selection of plant
species and design, see the CREC Web
site
(http://www.crec.ifas.ufl.edu/extension/wi
ndbreaks/).

No material has proven more effective
than copper products. Copper products
are quite effective for preventing fruit
infection, but much less effective for
reducing leaf infection. Application of
copper to young leaves protects against
infection, but it is soon lost due to rapid
expansion of the surface area. Also,
copper has limited value in reducing
disease spread.

For oranges with endemic canker, most
of the infection will occur from April to
July. No more than five copper sprays
applied at 21-day intervals are
recommended for early processing
oranges: one in early April (fruit at 0.25 to
0.5-inch stage); a second in late April, a
third in mid-May, a fourth in early June
and a fifth in late June to early July when
the fruit is about 1.5-inch diameter. Three
applications at a 21-day interval should
be sufficient for Valencias and midseason
varieties, in mid-April (fruit at 0.25 to 0.5-
inch stage), in early/mid-May, and late
May/early June. Varieties of early
oranges grown for higher color score
(Early Gold, Westin, Ruby, Itaborai) are
more susceptible than Hamlin and may
require additional sprays before April and
beyond July.

The most critical period for fruit
infection is when the fruit is between
0.5-1.5inch in diameter

Navel oranges are susceptible to canker
and will probably need to be sprayed
every 21 days from early April to mid-
July. Fallglo is relatively tolerant and
probably three sprays in April, May and
June should suffice. Newly planted trees
in canker exposed settings are more
susceptible because they produce leaf
flushes more often and the flush tissue
represents a high proportion of the
canopy volume. The recommendation for
the more susceptible varieties (grapefruit
and early oranges) is that the trees be
sprayed every 3 to 4 weeks to coincide
with vegetative flush cycles from spring
though the fall. Sprays should be applied
with a hoop sprayer that thoroughly
covers the foliage on all sides of the
canopy.

Spray volumes for young and fruiting
trees will have to be adjusted as more
experience is gained. The rates of copper
products depend on the length of
protection expected and the weather. As
little as 0.5 to 1.0 Ib of metallic copper will
protect spring flush growth or fruit during
the dry spring season. However, in the
rainy season, more than 1 Ib of metallic
copper may be required to protect fruit for
3-week periods.
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PLANT GROWTH REGULATORS FOR CITRUS IN CALIFORNIA

The plant growth regulators 2,4-dichlorophenoxyacetic acid (2,4-D), gibberellic acid (GA;) are registered
for preharvest use on California citrus crops. 2,4-D is used mainly to delay and reduce unwanted fruit
abscission (fruit drop), GA; is used mainly to delay senescence (overripening).

In order to be effective, plant growth regulators must be absorbed by plant tissue. Good spray coverage is
essential and climatic conditions that favor absorption are therefore desirable.

Both 2,4-D and GA; seem to be compatible with urea, potassium foliar sprays, zinc and manganese
micronutrient sprays, and neutral copper sprays, but the timing of growth regulator applications may not
coincide with the best time for nutrient sprays.

2,4-dichlorophenoxyacetic acid (2,4-D). 2,4-D is used to control preharvest fruit drop, increase fruit size
(oranges, grapefruit, mandarin, and mandarin hybrids), and to control leaf and fruit drop following an oil
spray. When you use 2,4-D to reduce drop of mature fruit, apply the compound before (preferably shortly
before) fruit drop becomes a problem, but far enough ahead of flowering to minimize undesirable effects
that 2,4-D would otherwise have on the spring cycle of growth. For navel oranges, October through
December sprays are common. October, however, may be too early to effectively reduce fruit drop if
conditions favor it (e.g., warm winter, protracted harvest). January sprays may be somewhat risky,
especially when environmental factors favor an earlier-than-usual spring flush of growth.

For mature grapefruit and "Valencia' orange trees, 2,4-D can be applied to control drop of mature fruit or as
a dual-purpose spray (to control mature fruit drop and to improve fruit size for the next year's crop). Fruit-

sizing sprays require excellent coverage. In general, 'Valencia' orange is more responsive than grapefruit to
fruit-sizing sprays. For mandarin and mandarin hybrids, 2,4-D fruit sizing sprays are applied 21 to 35 days
after 75% petal fall.

Gibberellic acid (GA3). The purpose of applying GA; to citrus trees in California is to delay fruit
senescence. Make applications while the fruit are still physiologically young, but are approaching maturity.
GA; can have a negative effect on flowering and thus on production for the following year, especially if it
is applied much later than specified on the current label or in these guidelines. It delays changes in rind
color, an effect that can be considered either desirable or undesirable. For example, if you apply GA; to
navel orange trees while the fruit still have green rinds, delayed coloring will have a negative effect on your
ability to harvest and market the fruit early in the season. In contrast, this effect is desirable for late-
harvested fruit because it delays rind senescence, which results in fruit that are paler in color than the
deeper-colored fruit from untreated trees. GA; applications amplify the re-greening of "Valencia" oranges.
This is considered undesirable and can be minimized if you apply the compound no later than the date
specified on the label or in these guidelines. GA; application may result in leaf drop, which can be severe,
especially when it is applied to navel orange trees that are under heat or water stress. When this happens,
the tree may also suffer twig dieback. By including 2,4-D in the GA; spray, you may be able to reduce this
kind of damage.

C. J. Lovatt, Botany and Plant Sciences, UC Riverside
C. W. Coggins, Jr., Botany and Plant Sciences, UC Riverside
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PLANT GROWTH REGULATORS IN FLORIDA
By Davies, Ismail, Stover, and Wheaton, UF-IFAS

Plant growth regulator (PGR) sprays can
provide significant economic advantages to
citrus growers when used in appropriate
situations. Many citrus growers routinely
use PGRs to enhance crop profitability.
Depending on variety and timing, PGRs
may improve fruit set, increase fruit size by
reducing cropload, extend the harvest season
by delaying rind aging, reduce preharvest
fruit drop, or reduce hand-suckering by
controlling trunk sprout growth in young
citrus trees. Excessive rates, improper
timings, untested surfactants or tank mixes
and iappropriate environmental conditions
can result in phytotoxicity, erratic results
and/or greatly reduced cropping. Growers
are urged to become familiar with PGRs
through application to small plots before
treating significant acreage. To avoid drift
onto susceptible crops in surrounding areas,
products containing 2,4-D (2,4-
Dichlorophenoxyacetic acid) have stringent
requirements for application conditions.
Importance of material concentration and
spray volume

Most registered pesticides are effective over
a fairly broad concentration range with little
likelihood of phytotoxicity. Since PGRs
function by directly influencing plant
metabolism, plant response can vary
considerably with concentration, making
sprayer calibration and accurate material
measurement especially important. Studies
show that variability in spray deposition
increases as spray volume is reduced below
250 gallons/acre in mature citrus groves. At
lower water rates, canopy surfaces closest to
the sprayer manifold tend to retain much
more material than other plant surfaces.

Because material concentration is especially
important in PGR use, water volumes below

250 gallons/acre are not recommended.

PGR uptake

Unlike most agrichemicals applied to crop plants,
efficacy of PGRs depends on entry of materials into
plant tissues. Uptake is influenced by a number of
factors: amount of PGR applied, concentration of
PGR, presence of surfactants, after application, and
plant stress level.

Effect of surfactants and tank mixes
Surfactants and other spray adjuvants can
affect uptake in several ways. Surfactants
and oils spread spray materials over leaf
surfaces, and increase uptake by enhancing
the total area contacted by spray solution.
Many surfactants, urea, ammonium salts and
oils can also directly enhance uptake by
helping materials penetrate the plant cuticle.
Organosilicone surfactants and some oils
can result in very rapid uptake by carrying
material through plant pores known as
stomates. Surfactants can significantly
enhance entry of PGRs into plant tissues,
however, most PGR studies in citrus were
conducted without surfactants or with less
effective surfactants than many currently
available. Use of untested surfactants may
significantly enhance uptake, resulting in
excessive plant response and/or
phytotoxicity. Tank mixing with other spray
materials may influence PGR uptake
through surfactants or oils in material
formulation or may bind PGR molecules
rendering them ineffective.
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Importance of weather conditions

Studies with other crops have shown that weather conditions greatly influence PGR uptake.
Uptake generally increases with both temperature and duration of spray drying. Application at
night or in early morning often enhances uptake because greater drying time more than
compensates for somewhat lower temperature.

Dew following application is likely to enhance PGR uptake by prolonging drying. Considerable
uptake often occurs after spray has dried, therefore, rain within a few hours of application may
significantly reduce PGR effectiveness. Many PGRs degrade rapidly in sunlight. Growers
should consider the likely influence of environmental factors in timing PGR sprays. It is illegal
to apply 2,4-D when wind speed is above 10 miles/hour and distance to susceptible crops
downwind is specified at lower wind speeds.

Influence of plant stress

Trees under significant drought, cold, or pest stress may respond excessively to PGR
treatments. Therefore, application of PGRs is recommended only to healthy citrus trees.

Leaf curling

Even when properly applied, some PGRs may cause leaf curling, especially when sprayed on
young leaves.

Recommended Chemical Controls

READ THE LABEL. See Table 1.

Rates for pesticides are given as the maximum amount required to treat mature citrus trees
unless otherwise noted. To treat smaller trees with commercial application equipment including
handguns, mix the per acre rate for mature trees in 250 gallons of water. Calibrate and arrange
nozzles to deliver thorough distribution and treat as many acres as this volume of spray allows.

Table 1. Recommended Plant Growth Regulators.

Growth Regulator Rate/Acre’ Variety and Activity Time of Application/Cautions
Fruit Fix K-Salt 200 8-20 pt. Use Tangerines, Murcotts, & May/June drop, typically mid-May.
(Maphthaleneacetic acid, NAA, 200 lower rateson  Tangelos. Fruit thinning to Activity is temperature dependent.
g/gal liquid formulation) Murcotts. increase fruit size and reduce Severe overthinning may result from
alternate bearing. applications made to trees of low

vigor and/or under stress conditions.
Heavy rain within several hours of
application may reduce activity.

'Rates are based on application in 250 gallons per acre to mature trees. Proportional reduction in water and material rates is
desirable for smaller trees. Application of Pro-Gibb at full rate to juice oranges in 125-150 gallons per acre to mature frees
has been effective. The effects of applications in concentrate sprays are unknown.

‘Greater uptake at lower spray solution pH. Do not use in water above pH 8.
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Table 1. Recommended Plant Growth Regulators.

4.0% liquid concentrate)2

of rind aging process and peel
color development. Delays
decline in peel fimness and
increases juice extraction weight
during processing.

Growth Regulator Rate/Acre' Variety and Activity Time of Application/Cautions
Citrus Fix 320z Orange, Temple and grapefruit.  Nov-Dec. Do not apply during
(2,4-Dichlorophenoxyacetic acid Reduction of preharvest drop. periods of leaf flush. Observe
isopropyl ester 3.36 Ib/gal) restrictions to avoid drift.
Citrus Fix 240z Navel orange. Reduction of 6-8 wks after bloom for summer drop
(2,4-Dichlorophenoxyacetic acid summer and fall drop. or Aug-Sept for fall drop. Do not
isopropyl ester 3.36 Ib/gal) apply fall spray when fruit is to be
harvested early. Do not apply during
periods of leaf flush. Observe
restrictions to avoid drift.
Pro-Gibb (Gibberellic acid, GAS, 200z Seedless grapefruit. Delay of Nov-Dec. Greater response prior to
4.0% liquid mn(:entr:,itre-)2 rind aging process and peel color colorbreak but early harvest is
development. Combine with disrupted by delayed coloring and
Citrus Fix for fruit drop control. irregular green spotting may develop.
Surfactants increase activity but may
cause fruit marking, so use is not
recommended. Application within 6
weeks of copper or oll may increase
rind marking. Application in Dec may
reduce subsequent crop and regreen
fruit.
Pro-Gibb (Gibberellic acid, GAE_, 10-20 oz Tangelo. Improvement of fruit Full bloom. Surfactants not
4.0% liquid cc:n(:e-ntr:,itne-)2 set. Can result in small fruit size  recommended.
from excessive cropping and/or
leaf drop.
Pro-Gibb (Gibberellic acid, GAJ, 200z Minneola tangelo. Delay of stem  Apply 2 weeks before aniticipated
4.0% liquid mn(:re.~ntr:,itre-}|2 rind deterioration. colorbreak. Application after or
during coloring may cause rind
staining or blotchy color
development.
Pro-Gibb (Gibberellic acid, GA3, 18 0z Oranges for processing. Delay — Apply at or near colorbreak.

Application may delay bloom the
following year. Do not apply after
December 1.

Tre-Hold [Naphthaleneacetic acid,
NAA, 1.0% liquid concentrate)

Apply undiluted
to trunk only as
thorough spray
or light brush
application.

MNonbearing citrus. Inhibition of
trunk sprout growth.

Prior to sprout growth. Caution-may
inhibit sprouting desired for tree
recovery following freeze. Excessive
heavy application may result in tree
damage. Do not apply after Sept 1.
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Flatwoods Citrus

[] 1f you did not receive the Flatwoods Citrus newsletter and would like to be on our mailing
list, please check this box and complete the information requested below.

[ If you wish to be removed from our mailing list, please check this box and complete the
information requested below.

Please send: Dr. Mongi Zekri
Multi-County Citrus Agent
Hendry County Extension Office
P.O. Box 68
LaBelle, FL 33975

Subscriber’s Name:

Company:
Address:
City: State: Zip:
Phone:

Fax:

E-mail:

Racial-Ethnic Background

___American Indian or native Alaskan __White, non-Hispanic
__Asian American __Black, non-Hispanic
__Hispanic

Gender

__Female __Male
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