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INTRODUCTION

Presented in this Eleventh Annual Report is information about research conducted during
Fiscal Year 2002-2003 supported by the Florida Citrus Production Research Advisory Council
operating under the Florida Citrus Production Research Funding Order. This research support
program was established under the Florida Marketing Act which enables Florida citrus growers to
tax themselves for the purpose of providing funding to support needed research. Growers approved
this marketing order by referendum in 1991 and the Council began its work in 1992.

Financial Summary for Fiscal Year 2002-2003

Balance Forward 7-1-2002 . . ... ... $1,866,867
Collections 7-1-2002 thru 6-30-2003 . . . .. . ... .t 1,856,822
Refunds . ... .. 2,020
Total Cash ..o ii ittt ittt ittt tieeeeeneeenaeeeneeenasenascannennans $3,725,709
Disbursements

Research Projects . ... ... .. $2,208,296
Administrative Cost . . ..o 38,587
Total Disbursements . ........ceiietiineeeneeenoeeeneeenocennseenaeanas $2,246,883
Available for 2003-2004 . ... ... $1,478,826



Message from the Scientific Coordinator

For the past 10 years, I have had the pleasure of serving the Florida Citrus Production Research
Advisory Council (FCPRAC) as Scientific Coordinator and sole paid employee. After retiring from
UF-IFAS in 1994, I saw an opportunity to continue working with Florida citrus growers when
FCPRAC advertised the position. I applied, they hired me, and now nearly 10 years have passed.

To be honest, I had some trepidation about working for 14 bosses (the members of the Council) from
different areas of the state. However, any fears I had about such an arrangement were quickly
dispelled as I settled into the job. Iam still in awe of the wonderful working relationships among
the Council members and the complete absence of provincialism in the conduct of Council business.
The Florida citrus grower has nothing to worry about with this group—they are focused and dedicated
to the process of providing grower research box tax funds to the most deserving researchers.

The Council members work very hard; first, reviewing preproposals, then reviewing full proposals,
and, later, meeting with researchers to find out first-hand what exactly they plan to do should they
receive funding. In exchange for all this hard work, Council members receive no remuneration, only
the satisfaction of a job well done. When I took the Scientific Coordinator position, I had no idea
that these folks would work so hard, cooperate with each other so well, and make such
well-informed decisions about the research they were funding with your money.

Leaving the service of FCPRAC will be difficult for me for this has truly been a wonderful
relationship and a wonderful part-time job for me to undertake. However, | am not getting any
younger, and it is time to let someone else share this opportunity by turning over the reins to a new
Scientific Coordinator who will be hired to come on board July 1, 2004. The past 10 years have
been some of the best of my life, and I am grateful to the Council and the growers they represent for
the opportunity of serving you.

With my very best wishes for continuing success,

Larry K. Jackson
Scientific Coordinator
1994-2004



CHAIRMAN’S MESSAGE
December 31, 2003

Dear Florida Citrus Grower:

This is the annual report of the Florida Citrus Production Research and Advisory Council
(FCPRAC). Here we tell how we have spent the money collected from the Florida Citrus Growers
via this marketing order. The researchers we have funded describe their projects along with their
results to date.

In January 2004, this program will be voted on again. The Florida Department of Agriculture and
Consumer Services (FDACS) will mail out referendum ballots to approximately 8,500 citrus
growers on or about January 1*. Ballots must be filled out and returned by January 31*. In order
for this marketing order to continue taxing up to a one cent per box maximum, more than 50% of
the growers must vote YES, and they must represent more than 50% of all commercial citrus
acreage in the state. The tax currently is % of a cent per box. This money is collected for citrus
production research. Staff and overhead consume approximately 2% of funds, resulting in 98% of
the funds collected being spent on research projects.

The Council presents this report as our testament to the value of this program to the Florida
Citrus Industry. We encourage all growers to read this report and vote accordingly.

This report shows which problems the FCPRAC thought were of the highest research priorities to
fund with existing monies over the last year. As you can see, we cover a broad range of research
areas and have both long-term and short-term projects in the mix. The Council spends a lot of time
reading, questioning, and prioritizing many research projects before deciding which ones to fund.
The Research Community has done a good job at providing more proposals than we can possibly
fund, which allows us the luxury of being very selective. Some good research and some very good
researchers don't get funded. That is unfortunate, but it does force a ruthless efficiency. By
partnering thus with the Research Community, the Industry has benefitted by being able to set
priorities, influence research design, and the leveraging of public funds to our use. The Research
Community has gained sorely needed funds as well as practical direction. We have made valuable
progress over the years, and there is a reasonable expectation of much success in the future.

Dr. Larry Jackson, our Scientific Coordinator, rides off into the sunset next summer. Larry has been
the brains of the FCPRAC for ten years, and an astonishingly accomplished individual for many
decades. Larry has had a profound influence on our industry, serving skillfully in many different
capacities. There is not enough space here, nor am I sufficiently eloquent, to enumerate the
accolades he so richly deserves. I can attest that for one so highly educated, Larry has uncommonly
good sense! As FCPRAC Scientific Coordinator, we are deeply indebted to Larry for his
unwavering pursuit of good research and his insistence upon thrift, efficiency, and results. Larry,
on behalf of the Council, please accept our best wishes to you and yours as you fade away into the
Golden Years. As the FCPRAC Scientific Coordinator, you have been our much needed ‘Velvet
Hammer'! It has been a pleasure. Thank you, Larry, for a job more than well done!

Sincerely,

Peter McClure



FCPRAC Funding by Years for Each Category”

Avg for
Grant Category FY 93-97 FY 97-98 FY 98-99 FY 99-00 FY 00-01 FY 01-02 FY 02-03 FY 03-04

Management/ (10) 314,792 (14) 372,064 (17) 462,291 (7) 163,965 (10) 221,810 (13) 333,500 (11) 372,500 (12) 459,700
Physiology

Plant Pathology (12) 304,818 (10) 363,354 (14) 453,379 (9) 300,513 (10) 351,057 (12) 516,251 (10) 640,579 (8) 552,292

Entomology (10) 306,762 (13) 258,814 (16) 340,208 (13) 250,035 (10) 239,070 (13) 326,154 (10) 523,870 (7) 493,304
Plant (3) 127,398 (3) 135,000 (4) 177,000 (9) 338,722 (8) 360,500 (3) 578,000 (4) 687,965 (3) 703,000
Improvement/

Other

Totals (35)1,053,770 (40)1,129,232 (51)1,432,878 (38)1,053,235 (38)1,172,437 (41)1,753,905 (35)2,224,914 (30)2,208,296

“Smaller numbers in parentheses are numbers of projects (new and continued), larger numbers are funding in dollars.



FLORIDA CITRUS PRODUCTION OVERVIEW

The Council views the monies invested through this program to be contributed by growers to
enhance the existing research effort. In order to assure growers that their tax monies are in fact
enhancing programs, the Council monitors overall citrus production research expenditures in relation
to our funding. This section provides a summary of information received from IFAS and
USDA-ARS regarding their research expenditures. The Council has not verified this information,
and because we have not established firm definitions of each aspect of the research, we may see
some adjustments in the future. Most of this information has not been presented in this form before.
The Council can only provide this information because of the candid disclosures of the research
institutions. We appreciate their openness and cooperation.

UF/IFAS AGRICULTURAL EXPERIMENT STATION

140
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1. Council monies shown reflect actual expenditures by the institutions and do not reflect balance
of grants held in reserve.



RESEARCH REPORTS

MANAGEMENT/PHYSIOLOGY
Continuing Projects

Rootstock Interactions with Disturbed Soil Profiles
in Flatwoods Citrus
Project No. 002-01M

Investigators: Bill Castle
UF - IFAS - CREC

Brian Boman
UF - IFAS - IRREC

Tom Obreza
UF-IFAS - SWFREC

Progress Report for FY 02-03, Year 3 of 4.
Abstract

Rootstock selection in flatwoods Florida citrus
groves is compromised to some extent by natural
variations within the landscape and among soil series.
These variations are generally retained, if not
magnified, during the bedding process required in these
regions. Further, site variability is a key factor limiting
the use of Florida’s major rootstock, Swingle citrumelo,
and emphasizes the potential for the best rootstock
choices to have important economic consequences.
A means to conduct site assessments and match the
outcomes with rootstock choices should be beneficial.
Therefore, we propose to identify the features of several
representative soils planted with citrus and their
associated landscape positions that explain tree
performance, particularly for trees on Swingle
citrumelo rootstock. The goal of this work is to provide
a soil- and site-related means to select rootstocks.

Objectives

1. Characterize grove sites and soil horizons by
manual sampling;

2. Survey citrus groves to locate and compare areas
of poor and good tree performance that can be
related to soil conditions and rootstock;

3. Characterize soils at sites that are apparently
unsuitable for certain rootstocks;

4. Determine which soil and site properties are most
responsible for poor rootstock performance; and,

5. Observe root systems and measure root
distributions.

Summary of Accomplishments
The canopy and trunk growth of Valencia trees on

seven rootstocks planted in five soil types were
measured for the fourth year, and yield was measured

for the first time. All sites were also assayed for
Phytophthora and only low levels were detected.
Attempts to reproduce Swingle decline by repeated
flooding have not been successful so far, but will be
continued; also, declining trees were transplanted by
tree spade from “poor” to “good” spots to determine if
they can recover. One trial has succeeded so far in that
the trees appear to be recovering. Water table
fluctuation data were collected from several groves
originally used to formulate hypotheses relating depth
to clay, water table fluctuations, and soil organic matter
content. Root system observations from trenching in
the Gulf Region confirmed the importance of drainage
and organic matter in soil profiles. The root
observations led to the establishment of a large-pot trial
consisting of grapefruit trees on Swingle planted in
reconstituted Riviera soil or only in the soil of one
horizon. Locating Indian River grove sites of poor- and
well-performing citrus trees on Swingle citrumelo,
Carrizo citrange, Cleopatra mandarin, and Smooth Flat
Seville rootstocks has continued and been expanded to
other regions of the State. A series of standardized data
collected at these sites are assembled into a program
that is essentially a reference library. Growers can then
access the ”library,” find “cases” that match their own
situations, and use the information as a guide to
selecting rootstocks.

Funding:

FCPRAC Grants $ 29,000
Agency Contribution $ 65,000
Other Grants $ 6,000
In-Kind Contributions $_ 8,000
Total $108,000

Tree Thinning Studies to Improve the Production
and Harvesting of Florida Oranges
Project No. 005-04M

Investigators: Jodie D. Whitney
Stephen H. Futch
IFAS - UF - CREC

Progress Report for FY 02-03, Year 4 of 5.
Abstract

Controlling tree size and maintaining good fruit
production have been a problem in some orange
plantings, particularly in cases where vigorous
scion/rootstock combinations have been planted at
close tree spacings. Fruit production is usually high
early in the life of these plantings and then becomes
marginal after the trees have reached containment size.
Low or reduced fruit production reduces gross returns
but further reduces net returns because the per box



harvesting costs can be higher.  Tree thinning
treatments have been under investigation to maintain or
improve production and improve manual harvesting
rates. The effects of many of these treatments on fruit
yields and quality in Florida are not known. Two
experiments were established to determine the affect of
tree thinning on fruit yield, fruit quality, tree growth,
and profitability. The two separate blocks consist of
trees originally planted in 1990 at a tree spacing of 8' x
24' (227 trees per acre) on two-row beds. The blocks
consist of Hamlin on Carrizo with tree thinning initiated
in December 1998 and Valencia on Swingle citrumelo
initiated in May 0£2000. Current tree densities consists
of 227,151, and 113 trees per acre.

Objectives

1. Determine the effects of tree thinning on
subsequent fruit yields and fruit quality.

2. Determine the effects of tree thinning on tree
growth.

Summary of Accomplishments

The Hamlin/Carrizo and Valencia/Swingle tree
thinning experiment is in its 13" year of growth, the
fourth crop for Hamlins, and third crop for Valencias
after thinning. The average 2002-03 yields (boxes per
acre) for Hamlins was 722, 697, and 651 where the
trees were unthinned, every second tree removed, and
every third tree removed. However, the cumulative
yield for the four seasons since thinning, tree removal
rate has significantly suppressed the yield of Hamlins
by 25.7% and 17.5%, respectively, where every second
or third tree was removed as compared to the unthinned
hedgerow. Corresponding pound solids per acre
followed similar trends. The average 2002-03 yields
(boxes per acre) for Valencia was 362, 234, and
294 where the trees were unthinned, every second tree
removed, and every third tree removed. This block has
a history of alternate bearing and was a low yielding
block in 2000-01 and 2002-03 crop year. Cumulative
Valencia yields for the three seasons after harvesting
have also been significantly reduced where trees were
thinned with a reduction 0f37% and 25%, respectively,
where every second or third tree was removed as
compared to the unthinned hedgerow. Corresponding
pound solids per acre followed similar trends. The
differences in yields between treatments for both
Hamlins and Valencias is decreasing as the trees fill in
the allotted space where trees were removed. Change
in tree growth over time, as determined by trunk
diameter, was greatest where every other tree was
removed and the least for the unthinned hedgerow.

Funding:

FCPRAC Grants $10,000
Agency Contribution $ 8,000
Other Grants $ 0
Total $18,000
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Nutrient Management for Optimum Production
Efficiency

Project No. 013-02M

Investigators: Joseph P. Albano

Kim Bowman

Michael Bausher
USDA - ARS - USHRL

Jeff Kuehny
LSU

Thomas Obreza
IFAS - UF - SWFREC

William Henriques
CDC - ATSDR

Progress Report for FY 02-03, Year 2 of 3.
Abstract

Citrus trees express episodic growth patterns of
alternating shoot and root growth. In episodic plants,
nitrogen uptake by roots is greatest during an episode of
root growth, decreasing as an episode of shoot growth
begins. There is little information documenting uptake
and partitioning patterns for other essential nutrients
during episodes of root and shoot growth, and the
effects of foliar applied nutrients on the rhythm of root
and shoot growth (flush) in citrus is unknown. Studies
will be conducted under -controlled conditions
(laboratory) and in the field. ‘Ruby Red’ grapefruit
and/or Valencia orange grafted on Swingle, Cleopatra,
and Volkamer (less than 3 years old) will be used in
laboratory studies, and mature (greater than 3 years
old), established ‘Ruby Red’ grapefruitand/or Valencia
orange on Swingle and Volkamer will be used in field
studies. These studies will provide information to
develop nutrient management plans for grapefruit and
to support or revise Best Management Practices.

Objectives

1. Determine the nutrient uptake patterns during
episodes of root and shoot growth.

2. Determine the effects of foliar applied nitrogen on
the rhythm of root and shoot growth and nutrient
uptake.

Summary of Accomplishments

Significant progress on characterizing nutrient
uptake patterns in relation to root and shoot growth for
Volkamer, Cleopatra, and Swingle rootstocks has been
made this fiscal year. Results to date indicate that
Volkamer and Swingle shoot and root growth are
similar and both significantly greater than Cleopatra.
As an average of all rootstock cultivars, 7 to 14 days
prior to the initiation of shoot growth, calcium and
potassium uptake, as determined by ion depletion from
the bulk hydroponic solution, increased. As the rate of
shoot growth slowed, uptake of calcium and potassium
decreased.  Uptake patterns for magnesium and
phosphorous were similar to that observed for calcium



and potassium, but to a lesser degree of uptake
(depletion). Depletion of calcium and potassium, and
magnesium and phosphorous were similar, respectively.
The uptake patterns for the metal micronutrients iron,
manganese, copper, and zinc were similar for what was
observed for the macronutrients previously discussed.
Manganese and zinc had uptake patterns that were
similar to calcium and potassium, and iron and copper
had uptake patterns that were similar to magnesium and
phosphorous, though for iron and copper, more erratic
over the shoot growth period. To understand the effects
of foliar nitrogen (urea) on shoot flush, research was
conducted during the reporting period with ‘Ruby Red’
grapefruit grafted on Volkamer or Swingle rootstocks.
Data from the study is currently being evaluated.

Funding:

FCPRAC Grants $ 36,000
Agency Contribution $ 89,200
Other Grants $ 0
Total $125,200

Foliar Application of NPK: Comparison of Urea
Source, Value of P in the Foliar Application and
Time and Rate of Application on Fruit Set and Yield
of Florida Citrus

Project No. 013-03M

Investigator: L. Gene Albrigo
IFAS - UF - CREC

Progress Report for FY 02-03, Year 2 of 3.
Abstract

Previous work has shown that winter urea sprays
can enhance flowering, and bloom and post-bloom
application of NPK can increase set and yield. This
study will provide comparative data on using various
combinations of the three seasonal timings at 2 rates,
and whether P sources provide any benefit since the
amount of P in the fruit is small compared to N and K.
In other studies in Valencias, biuret toxicity and
possible yield reduction from 2 NPK sprays containing
0.8% biuret (w/w) urea are being compared to using
< 0.5% biuret urea. The proposed work would look at
these issues and provide more information for grower
decisions on use of foliar NPK nutrition. This
information would become part of a comprehensive
nutrient management plan.

Objectives

1. Determine effect of various winter timings of
flower enhancing urea sprays.

2. Determine flowering, fruit set, and yield response
of a 3 spray (winter urea (1), bloom (2), and
post-bloom (3)) vs. no foliar NPK, or use of 1, 2,
or 3 only or 2 and 3 combined.

3. Determine effect of 2 rates of application of NPK
in the bloom or post-bloom treatment.
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4. Determine if a P source in the foliar sprays is
beneficial in increasing fruit set and yield.

5. Evaluate 2 sources of P in the bloom and
post-bloom spray program to determine if P uptake
is different. Compare the NPK results to a spray
containing only N and K.

6. Evaluate if < 0.8% (w/w) biuret in the urea in a
3-spray program results in more toxicity and a
significant yield reduction compared to a < 0.5%
biuret urea source.

7. Evaluate if PO, sprays of different concentrations
up to 2 times the recommended rate result in any
leaf burn or leaf drop.

Summary of Accomplishments

Foliar NPK sprays (14-7-7 at bloom and
post-bloom) using either 0.4 or 0.8% biuret urea
continue to show no difference in toxicity symptoms.
It appears that 0.8% biuret urea could be used up to
twice each year in a foliar spray program. First year
yields from plots in good ridge and bedded groves were
collected from the following: Valencia (2), Hamlin (2),
Flame grapefruit, and navel orange blocks treated with
2 rates of NPK. These rates were applied at both bloom
or post-bloom or just at one or the other timing with or
without a winter urea spray. Other Valencia and
Hamlin blocks were treated with NK sprays at bloom or
postbloom with or without PO, or with PO, and with or
without urea or PO, in the winter. Some treatments had
yield increases that were more than a box per tree.
There did not appear to be a consistent trend in which
treatments gave the higher yields. Flower and fruitlet
counts for the second year were made in all plots on
spring and summer flush. These counts were
significantly higher than for the previous year. Unlike
the previous year, bloom sprays of PO, did not increase
older leaf drop or twig die-back in any Valencia blocks
even when applied at 2 times the recommended rate

with KNO,. There were no industry reports of PO,
spray burn either.

Funding:

FCPRAC Grants $30,000

Agency Contributions $65,000

Grower Contributions-Time $ 2,000
Other Grants $ 0
Total $97,000

Thirty percent of 1 faculty was applied to this project.
Other infrastructure support was supplied at two
locations of the University of Florida.

Biology and Controlof Vines and Other Difficult-to-
Control Weeds in Florida Citrus

Project No. 013-12M

Investigator:  Dr. Megh Singh
UF- IFAS - CREC

Project Report for FY 02-03, Year 2 of 3.



Abstract

Cost of weed control is the largest single
component of the production cost in Florida citrus.
Chemical weed control is the most common and
economic method used in citrus; however, certain
weeds are either partially controlled or not controlled
with the existing herbicides. Common examples are
milkweed vine, balsam apple vine, Brazil pusley,
dayflower, goatweed, doveweed, ragweed, Spanish
needle, prickly sida, and teaweed. Higher rates of
herbicides or their repeated use is commonly used to
control these weeds. Higher rates not only increase the
cost, but they are environmentally unsustainable.
Often, even higher rates fail to control the tolerant
weeds.  Consequently, these weeds grow more
luxuriantly since the competition from other weeds has
been eliminated by chemical weed control, thereby
potentially increasing losses to citrus in yield and also
in quality while increasing production costs.
Regeneration in many weed species is a warning signal
for the future. Therefore, there is an immediate need to
look into this aspect of the project where herbicide
rotations or their tank mix with glyphosate could
provide effective control of these hardy weed species.
Specific objectives are outlined below:

Objectives
1. Study the bio-ecology of major weeds of citrus.

2. Evaluate new herbicides for the difficult-to-control
weeds.

3. Integrate bio-ecological factors with herbicides for
sustainable weed management.

Summary of Accomplishments

Excellent progress was made during the fiscal year.
Several experiments were concluded and the salient
findings are: Experiments were conducted on the effect
of temperature, water stress, light, and pH on
germination; seeding depth and flooding duration on
emergence; evaluation of new herbicide
trifloxysulfuron with and without surfactant compared
to glyphosate, and effect of growth stage on herbicide
efficacy for weed species of annual morningglory,
beggarweed, Brazil pusley, johnsongrass, ivyleaf
morningglory, milkweed vine, pigweed, ragweed,
sicklepod, Spanish needles, teaweed, and yellow
nutsedge. Glasshouse studies were conducted on
efficacy of glyphosate formulations (Roundup
UltraMax and Touchdown 1Q) against barnyard grass,
Spanish needles, milkweed vine, Guinea grass,
ragweed, and bahiagrass and was compared to field
effects on several weeds when applied at different
times. Studies were also conducted on the potency of
herbicide mixtures under field conditions for improved
weed control with increased spectrum of weed kill and
effect of some adjuvants on the efficacy of glyphosate
against some broadleaf and grass weeds. Significant
variations were observed on the germination/emergence
of weed species due to variations in temperature,
seeding depth, flooding, water stress, and interaction of
temperature and water stress which can be exploited
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under field conditions for effective weed management.
Trifloxysulfuron with surfactant had edge over
glyphosate on certain weeds, but delay in application
caused reduction in efficacy. No difference was
recorded for different formulations of glyphosate;
variations in efficacy, however, was observed for
growth stages and application rates. Adjuvants
significantly increased glyphosate efficacy; activity
varied on grass and broadleaf weeds with selected

adjuvants. Time of application of glyphosate under
field conditions had significant effect on weed
mortality.

Funding:

FCPRAC Grants $40,000

Agency Contribution $ 0

Other Grants $ 0

Total $40,000

Young Tree Replant Failure
Project No. 013-99M (Block Grant)

Jim Graham

Tom Obreza

Steve Futch

Chris Wilson
Larry Duncan
IFAS - UF - CREC

Investigators:

Kim Bowman
Joseph Albano
Dan Chellemi
Steve Lapointe
USDA - ARS

Progress Report for FY 02-03, Year 2 of 5.
Abstract

Citrus reset/replant problems described by
production managers as “failure to thrive” are
becoming increasingly widespread in Florida citrus, and
associated economic losses are considered highly
significant. A survey based on mailings to the Florida
Citrus Production Managers and an insert in Citrus
Industry Magazine has been completed that identifies
and characterizes the possible sources of reset/replant
problems. Survey results provide key information for
in-depth field studies under development to characterize
problems and to find possible solutions.
Multi-disciplinary teams have been assembled to
address the remaining research objectives.
Collaborative field experiments will be conducted in
selected production systems in representative regions of
the citrus industry. The goal is to develop
recommendations thatincrease young tree performance,
while reducing management costs, to sustain earlier tree
profitability.

Objectives
1. Conduct survey of production managers to

evaluate the extent and severity of problems with
young tree performance.



2. Conduct site surveys for detailed evaluation of
abiotic, biotic, and management problems.

3. Evaluate treatments that may improve young tree
growth.

4. Conductresearch on specific sources of young tree
problems.

Summary of Accomplishments

Research studies have been initiated in 2002 that
focus on specific problems associated with young tree
performance. Sites were established in major citrus
production areas (ridge, flatwoods southwest, and east
coast) to compare the difference in pest, pathogen, and
tree responses to varying soil types and environmental
conditions, and to clipping vs. pushing of trees before
replanting. In a ridge and flatwoods location, higher
populations of Phytophthora occurred in sites where
trees were clipped rather than in the push sites. In
Labelle, 2-year-old Valencia trees on Swingle
supported damaging Phytophthora in wet, fine-textured
soil, whereas trees in an excessively drained sand
supported intermediate populations. In an area of
intermediate soil texture, little Phytophthora was
detected. Tree performance was related to differences
in soil texture and pathogen activity. In Ft. Pierce, the
interaction of rootstock and soil type in expression of
Phytophthora damage was evaluated for Valencia trees
on 6 rootstocks planted 4 years ago on several soil
types. Phytophthora appeared to be the cause of early
mortality of trees on Sun Chu Sha and Cleopatra
rootstocks. After 4 years, soil populations on all
rootstocks were below the damaging level and no
interaction with soil type was detected. In this same
grove area, Hamlin trees on Cleopatra, Smooth Flat
Seville, and Swingle rootstocks were planted in July
2002 to compare young tree performance on marginal
versus good sites. A greenhouse and field experiment
was initiated to study the responses of trees to
continuous and intermittent flooding and high water
table.

Funding:

FCPRAC Grants $ 88,000
Agency Contribution $ 24,000
Other Grants $ 0
Total $112,000

Grower Testing of Florida’s DISC (Decision
Information System for Citrus): Version 1.0
Project No. 022-01M

Investigators: L. Gene Albrigo
William S. Castle
Ronald P. Muraro
L. W. Timmer

T. Adair Wheaton
IFAS - UF - CREC

Howard W. Beck
James J. Ferguson
J. David Martsolf
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Fedro S. Zazueta
UF - Gainesville

Progress Report for FY 02-03, Year 1 of 2.
Abstract

Making decisions about the best production
practices, their timing, and options has become very
complex. Expert systems based on timing production
practices to vegetative and fruit development
(phenology) stages can help to clarify timing and
options to increase efficiency, provide record keeping,
and free up time for other management decisions.
Several integrated support systems for citrus decision
making have been developed to the stage of functioning
prototypes, Copper Spray Schedule System, Production
Practices Module, and Flowering Expert System. The
first phase of the phenology program, a flowering
intensity and bloom date expert system, was first tested
during the 2001-2002 winter-spring period. A complete
management system based on stage of vegetative or
reproductive development is envisioned.

Objectives

1. Continue to test and refine the Citrus Management
System (CMS), which is linked to a flower
intensity and bloom date expert system (done) that
drives growth events for the fruit and vegetative
cycles by citrus type. Production practices should
be timed to growth events and linked to a weather
data service.

2. Develop and integrate major management tools
into the CMS (nutrient management, irrigation,
IPM, etc.). Incorporate processing and fresh fruit
control procedures.

3. Modify Pre-plant Decision System to incorporate
soil specific relationships to rootstocks.

Summary of Accomplishments

The Flowering Expert System was tested with an
expanded group of growers for a second year. The
program was successful and predicted heavy flowering
(occurred) and a bloom date that deviated from the
actual bloom date by less than 7 days. More
operational problems were identified and corrected.
The FAWN weather network interface needs to be more
reliable. Another year’s data was collected to add
additional cultivar growth curves. A fruit growth
model can now be added to the flowering model to give
a complete reproductive growth program for timing
production practices. = The Production Practices
Scheduling System was improved and further
developed through interaction with 3 grove production
operations. Irrigation, fertilization, and some fruit
development management programs were worked on
and should be incorporated this coming year. Grower
requirements for record keeping are good enough to
complement some accounting systems, and a workable
system was used by one cooperator. Data and
preliminary rules for a freeze management program
were put together. More growers are being recruited to



cooperate in the integration of production practices,
development of appropriate record keeping and
improvement of the user interface for accounting
purposes.

Funding:
FCPRAC Grants $ 40,000
Agency Contributions $ 44,500

Grower Contributions-Time $ 20,000
Other Grants $ 0
Total $104,500

Ten percent of 2 faculty, plus 5 percent of 3 growers’
and 10 percent of 1 grower’s time were used. Other
infrastructure support was supplied at two locations of
the University of Florida.

Refining Management Practices to Enhance Citrus
Cropping and Improve Fruit Size
Project No. 022-08M

Ed Stover
IFAS - UF - IRREC

Investigators:

Progress Report for FY 02-03, Year 1 of 2.
Abstract

Larger grapefruit receive a premium price early in
the season. Large tangerines also receive a substantial
premium, and alternate bearing can damage trees and
compromise subsequent crops. Techniques for
enhancing fruit size and cropping are being explored to
provide good recommendations. In 3 previous trials,
GA applied late in flower induction has greatly
enhanced fruit size. Although hedging and topping
around physiological drop did not enhance fruit size in
earlier experiments, growers suggest that skirting and
topping prior to bloom will be effective. Use of foliar
K to enhance fruit size is common, and we don’t know
whether the effect is additive with other methods.
Chemical thinning with NAA has been advantageous in
many trials with alternate bearing varieties, but further
work is needed to determine how best to use NAA
thinning.

Objectives
1. Compare effects of NAA, skirting/topping, and

winter GA treatments on fruit size, fr