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Florida Citrus Timeline

Crop Production

In 2000-01, Florida produced 78 percent of the total United States citrus (1).  The 2002
acreage of commercial citrus in Florida decreased to 797,303 acres from 832,275 acres
in 2000 (2).  There are three main groups of citrus grown in Florida: oranges, grapefruit,
and tangerines and their hybrids, such as tangelos and tangors (3).  In 2000-01, the
bearing acreage for these three groups was 605,000 acres, 108,000 acres, and 42,000
acres, respectively.  This area of land produced approximately 10 million tons of oranges,
2 million tons of grapefruit, and a half-million tons of citrus hybrids (4).  There are also
roughly 1,000 acres of both lime and lemon in the state that produce about 10,000 tons of
each of these fruits (4).  

The value of all on-tree citrus for the 2000-01 season fell below the $1.0 billion level for the
first time since 1996-97.  The crop (valued at $760 million) was the lowest since the 1985-
86 season, and reflects a decline of over 30 percent from the previous season. 
Individually, the value of oranges, grapefruit, hybrids, limes, and lemons in the state was
approximately 622, 90, 44, three, and one million dollars, respectively (4).

A survey of Florida's citrus production reflects highest production in the center of the state
(four counties annually producing over 25 million 90-pound boxes) and near the Indian
River area.  Decreasing production radiates from the center of the state throughout the
remainder of the southern part of the state and northward to north central Florida.  Thirty-
one of the 67 Florida counties have some measurable production of citrus (4).  The citrus
growing areas in Florida are either on the ridge (central portion of the state with deep
sands) or in flatwoods (southern and coastal parts of the state with poorly draining soils). 
Currently, about half of citrus production is located in each area.  Trees grown on the ridge
are unbedded, while those grown on the heavier and wetter soils are planted in raised
beds so that more of the root structure can grow above the shallow water table (5).  

Workers can be exposed to agrichemicals in citrus production in a number of settings. 
The first setting is the nursery, from where plants destined for the field are produced.  The
other settings are the field and the packinghouse.  In the nursery, scions and rootstock are
grafted together.  Since a plant produced from seed from any commercial citrus will have a
prolonged period of juvenility (eight to twelve years), commercial production is delayed
since no flowers are produced.  Consequently, since the 1800s, this juvenility has been
overcome by taking budwood from the desired scion and budding or grafting it into the
stem of a young seedling of a different variety, the rootstock.  Rootstock is selected for
tolerance to pressures such as pests or cold, in addition to how well it influences the final
tree’s vigor, size, and fruit quality.  Major rootstocks in production now include Carrizo
citrange, Swingle citrumelo, and Cleopatra mandarin (6).  The scions of citrus such as
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Hamlin, Navel, Pineapple, Temple, Valencia, Tangelo, Tangerine, Duncan, Red, and
Marsh White are those which will produce the fruit (5).  

Production begins with grove establishment or with replacement if a catastrophic event
(freeze, flood, hurricane, lightning, or pest) has occurred.  In a normal year, the average
rate of grove replacement is three percent.  It also takes three years for the citrus to start
bearing, so a mature commercial grove contains 90 percent bearing trees, as a general
rule.  A common spacing pattern for commercial citrus is 15-feet square, which equates to
194 trees per acre.  While spacing greater than this has been used historically, the recent
trend has been toward higher density planting, even to the extent that the mature tree
canopies ultimately form a continuous hedgerow.  Higher density plantings also maximize
the use of land, water, and energy.  Bearing citrus trees are mechanically hedged to keep
row middles open for harvesting operations and allow maximum light penetration.  The
trees are hedged and topped after harvest.  They are topped to a height that allows
pickers to access all fruit with 20-foot ladders.  Small branches from the hedging are left in
row middles and eventually mulched into the soil.  Hand pruning is only done after
catastrophic incidents (5,7).  

Seasonally, about 60 percent of new leaf growth (flush) appears in the spring around mid-
March.  The remainder occurs in late summer.  Flowering also occurs in March for most
citrus.  The only variety grown in Florida that usually has two crops of fruit on the tree after
bloom (the new and the old fruit) is the Valencia.  The bloom period affects the timing of
pest control applications as well as when to set bees for pollination and honey production. 
Florida beekeepers widely use citrus as the first food source for the spring brood. 
Pollination is especially important for hybrid citrus (5). 

Since Florida lacks uniform rainfall throughout the year, irrigation must be set to water the
plants during bloom and early fruit set.  Irrigation is also used for freeze protection for
young trees (up to five years in age).  Micro-sprinkler systems (95 percent of the acreage)
are used for under-canopy irrigation.  Older groves that still have high-rise irrigation (five
percent of the acreage) may use this system to form a layer of ice on the young trees when
conditions are freezing.  Ironically, lighter and more frequent irrigation is needed on the
flatwoods soils since the root network is much reduced in comparison to citrus grown on
the ridge.  The state water management districts require that retention ponds be
constructed to receive runoff from citrus groves.  These must have the capacity to hold
rainwater from a one-day storm with a 10-year frequency or a three-day storm with a 25-
year frequency.  The first inch of runoff must be held for five days with no more than a one-
half-inch discharge in any one day.  This allows for pesticide degradation to occur (5). 

Florida soils, especially those on the ridge, are inherently low in nutrients.  Often, soil is
tested in the fall, and it is adjusted for a pH between 6 and 7.  Nutrients are applied three
or four times per year to the soil if spread mechanically.  Fertigation is done more
frequently.  Zinc and manganese often are applied as foliar sprays.  Although soil analyses
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may help the grower with respect to pH and salinity, leaf analyses are more reflective of
nutrient deficiencies (5).

Tangerines and their hybrids tend toward alternate bearing (light yield year followed by a
heavy yield year).  In an effort to equalize bearing, plant growth regulators (PGRs) such as
napthaleneacetic acid (NAA) are used to promote fruit thinning in heavy years and
gibberellic acid improves fruit set in light years.  NAA can be used to control seedling
suckers as well.  The herbicide 2,4-D is also used as a PGR to reduce fruit drop in navel
and pineapple oranges as well as grapefruit.  Upon the first year of bearing, an orange tree
produces about a box (90 pounds) of fruit.  Each subsequent year, the tree bears an
additional one-third box until the age of about 35 years, after which the yield decreases at
about the same rate (5).

Unlike other fruit, citrus must mature on the tree.  It must be sampled to determine the
amount of sugar (soluble solids) prior to harvest, as well as the acid to sugar ratio.  Of the
oranges grown in Florida, approximately 85 percent end up being processed (about half of
which go to from-concentrate and about half to not-from-concentrate) with the remainder
destined for fresh market consumption.  All of the grapefruit and tangerine/hybrids are
destined for fresh market as well.  Rind color and quality are crucial only to the fresh fruit
market.  Such fruit, destined for packinghouses after harvest, must have cosmetic appeal
to the consumer.  Rejected fresh fruit is processed, which may result in approximately half
of the grapefruit and tangerine/hybrids being processed (5).  

Since citrus fruit ripen throughout the year based on species or variety, harvest occurs
throughout the year.  Harvesters climb on ladders and pick fruit by hand, which is placed in
a bag and taken to the bulk trailer.  A small amount of processed oranges (15,000 acres or
about 2.5 percent) were mechanically harvested in the 2001-02 season (8).  Processed
fruit heads to the processor, where it is washed and squeezed.  Once fresh market fruit
reaches the packinghouse, trash is eliminated, as well as split and rotten fruit.  This is
followed by a water spray, wash, and rinse, at which time the fruit is hand-graded.  Off-
grade fruit goes to processing, while fresh market fruit are treated with wax and
fungicide(s), as mandated by Florida law, to inhibit postharvest decay.  There is generally
one more minor hand-grading that occurs after the waxing.  Fruit is then packed (usually
mechanically) and shipped (5,9).  

Worker Activities

Development of Rootstock
Rootstock seeds are treated with a fungicide (usually thiram).  Following treatment seeds
are cold stored until sold to nurseries.  Seeds are planted in multi-cell trays and grown in
greenhouses.  Pest management is performed on an as needed basis.  These rootstock
seedlings, called liners, are very thorny.  After about three months, liners are pulled from
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the germinating trays using heavy leather gloves and either transplanted into pots or the
field.  Transplanters use latex gloves.  Transplanted liners are then held in either the
greenhouse or field for an additional three months, and pest management is the same as
that for the germinating trays (10).  

Certified virus-free mature citrus trees (mother or budwood trees) are used as a source for
budwood (scions).  The Florida Department of Plant Industries maintains a voluntary
budwood registration program to facilitate the propagation of virus-free, true-to-type citrus
nursery trees.  About three-quarters of inventoried trees are registered.  Pest management
is the same as for mature trees.  Budsticks six to twelve inches in length are cut by hand
and all leaves removed.  In the process of budding, all leaves are stripped from the
rootstock seedling by hand.  Strippers wear heavy leather gloves for protection against
thorns.  Budders will make knife cuts in liner stem and insert the budwood.  The budder is
followed by wrappers who tie plastic wrap around the bud union.  There are usually two
wrappers per budder.  The wraps are removed after three weeks.  There is no contact with
foliage as all leaves have been removed by strippers.  A team of one stripper, one budder,
and two wrappers can bud 1,000 to 2,000 plants per day.  This operation is usually
conducted over a 40-hour work week throughout the year.  Nurseries generally grow
30,000 to 100,000 seedlings annually, and the statewide inventory of seedlings is
approximately 25 million (5,6).  

After the wrapper is removed, the bud is “forced” to grow by one of three methods:  

1.  Liner is cut off above bud.  The plant trash remaining is removed from the
greenhouse/field by workers using leather gloves.  Approximately 60 percent of the
nurseries use this method.

2.  Stem above bud is cut half through.  The stem is bent over and will eventually be cut off
and carried off by gloved workers.  Approximately 30 percent of nurseries use this method. 

3.  The stem above the bud is bent over and tied to the base of the plant.  Heavy leather
gloves are worn as protection from thorns.  

Once the bud begins to grow, the plant is staked and new growth periodically tied.  There
is minimal contact with plant parts during this process.  Seedlings grown in a greenhouse
are periodically moved to maximize utilization of light and water.  The seedlings are ready
for sale and planting within six to nine months of wrap removal.  There is little foliar contact
during pesticide applications during this period (10). 

Grove Establishment
Grove establishment in a “normal” grove situation would be done when plants are too
mature to be profitable, or when new land is to be planted to citrus.  This process is done
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rather infrequently with respect to total citrus acreage in Florida.  More common are
“resets” which are used to fill spots in the grove where previous trees have died out or
become unproductive.  Both of these procedures involve the use of methyl bromide or
some other fumigant/sterilant to sterilize the soil.  Land is tarped and sealed during entire
grove establishment and holes are fumigated as needed for resets.  Since groves don’t
sterilize on a yearly basis as do some other agricultural commodities, the entire grove
sterilization process is contracted to certified applicators.  The teams that perform the
reset operation are often two- or three-man, equipped with a back-hoe.  Once grove soil is
prepared and micro-irrigation has been laid, seedlings are planted by gloved hand (10).  

Irrigation
As stated previously, micro-irrigation is set at grove establishment.  For this type of
irrigation, there is no worker contact, except during construction, when pesticides would
not be expected to be present.  If high-rise irrigation is not permanently set in northern
groves, it may require a number of workers working nonstop to set it up for one or more
nights of freezing weather.  However, these conditions are during periods where pest
management is not active, and includes little of the main citrus crop acreage (10).

Cultivation/Weed Control
Although cultivation is not used in the grove setting, mowing row middles does occur on a
large percentage of the citrus producing acreage.  Chemical weed control is generally
used under the tree canopies to maximize fertilizer and water efficiency (as well as water
dispersal).  In the row middles, vegetative strips are mowed as needed.  This vegetation is
maintained for a number of reasons - most importantly to serve as refugia for naturally-
occurring biocontrol agents.  As this process requires one person on a mower-equipped
tractor, no hand labor is required.  The operator can cover approximately 25 to 40 acres
per day (10). 

Scouting and Pesticide Applications
Scouting is conducted for pest pressures which are variable, such as insects and plant
pathogens.  Eighty -six percent of Florida citrus acreage was scouted for pests in 2001
and the results were used to make decisions for approximately half of the citrus acreage
(11).  Prophylactic programs are used for pressures such as weeds, nematodes, and post-
harvest diseases.  The intensity of scouting is correlated to key pest emergence times and
conditions.  Certified crop advisors and their assistants review their counts and consult on
crop protection methods, if so needed by the grower.  No workers are used for scouting
(10).  

A survey conducted in the early 90s revealed that all growers use air-blast sprayers for
field application of foliar insecticides and fungicides, while boom equipment is used for
herbicides and soil-applied insecticides, nematicides, and fungicides.  In addition to the
tractor driver (the applicator), there is a second worker, known as the mixer/loader.  The
make up of the team varied among growers from one or two applicators plus one
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mixer/loader (the most common), to seven applicators plus four mixer/loaders.  The total
number of spray employees thus ranged from two to 40 workers.  The range of acres
serviced per employee was 140 to 767.  This range was calculated by dividing the number
of acres divided by the number of spray crew.  Crews worked a 9.5 to 14-hour workday,
five to six days a week, for three to 25 weeks of spraying per year.  A single applicator
normally applied four to 30 tanks (500 gallon) per workday, covering a territory of eight to
55 acres per workday.  The higher number of tanks can be portrayed as a range, from 20
to 30 tanks, and is not uncommon (i.e., maybe two to four times a year).  Approximately
half of the surveyed growers reported using enclosed cabs (5).  

There are five basic periods throughout the year during which pesticides are applied.  The
post-bloom spray commences sometime between March 1 and April 15 and takes from
two to seven weeks to complete.  Target pests for this spray period are melanose, scab,
and citrus rust mite.  Nutritional materials are often added to this spray as well.  The
second, supplemental, application is often the same as the first application, and usually is
applied over the six weeks between mid-April and the end of May.  The summer spray
occurs in June or July.  This is the petroleum oil spray and it may also contain other active
ingredients to control greasy spot, mites, or scales.  The fall spray is conducted between
mid-August through year end, and there maybe a supplemental spray in addition, on an as-
needed basis.  These sprays are often miticides to control rust and/or spider mites on
fresh market fruit (5).  

Survey results revealed that about ten percent of growers used aerial application on about
40 percent of their acreage.  However, the remaining respondents said infrequent use of
aerial application was not uncommon when a rapid application was necessary.  Target
pests and compounds for aerial are the same as those for ground-based applications. 
Pilots operated for 14 to 23 weeks per year, with wind velocities of five to ten MPH
precluding spraying on 15 percent of those days (5).  

Approximately a third of the survey respondents reported using hand-gun application for
citrus resets (5).  Additionally, most of the sprays occurring in the nursery setting are either
with hand-gun or pump-up sprayers (10).  

Harvest
The largest period of time that agricultural workers come in contact with mature citrus trees
is during harvest, which is usually done by hand (10).  All oranges except Valencia have the
potential to be machine-harvested.  Currently, over 95 percent is hand-harvested versus
machine-picked (8).  The pickers use 20-foot ladders which are propped up on the tree
limbs as the fruit is picked.  The fruit is placed in a long bag that is eventually emptied into
either a bulk trailer (processed citrus) or bins/boxes (fresh fruit).  The fruit is then
transported to either the processing plant or the packinghouse.  The workers dress in long-
sleeve shirts and pants due to the abrasive nature of the citrus foliage.  However, citrus is
picked with a bare hand.  Pickers never contact mechanically-harvested citrus since it is
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bound for the processing plant.  On average, one picker can pick ten 90-pound boxes per
hour.  Production averages 300 to 400 boxes per acre depending on variety.  Fresh fruit
pickers work a 30-hour week during the harvest season and process pickers work a 40-
hour week (fruit picked for the fresh market must be dry of dew/rain prior to harvest). 
Oranges, grapefruit, and tangerines/hybrids mature and are ready for picking in all months
but September and August (see Tables 1-3).  Lime and lemon are harvested from June
through September (12).  Consequently, citrus harvest can occur during the entire year
(10).  

Post-Harvest
For processing citrus (85 percent of production), citrus coming into the processing plant is
hand-graded by workers on either side of a conveyor belt.  Workers remove any broken or
decayed fruit prior to the wash process.  The number of workers depends on the number of
“lines” operated by the plant.  Usually six to eight workers per line work a 40-hour week
during the harvest season.  No protective gloves are worn (10).  

For fresh market citrus (15 percent of production), workers conduct the same initial hand-
grading, which is followed by a wash, waxing, and fungicide application.  Then, a second
hand-grading is performed.  There are usually about half of the number of graders for the
second grading in comparison to the initial grading.  Approximately 50 percent of the time
that a grader works do they actually have a piece of citrus in their hand (10).  

Hedging/Pruning
Hedging and topping are carried out after fruit harvest so that fruit is not affected (except
Valencia).  This process is conducted by a dedicated crew of people who follow after the
harvest and mechanically hedge and top throughout the year.  A hedging crew is one
person in a machine who covers about 40 acres per day.  Some managers hedge and top
every tree row each year, while others hedge every other year (Valencia).  The crop
residue from this process is eventually mowed into mulch when the row middles are
mowed for weeds (10). 

Sanitation
Grove sanitation is practiced by reducing trash and soil on equipment as it leaves a field. 
This is done to minimize the chance of spreading nematodes and citrus canker from one
grove to another.  As already mentioned, hedging and topping remnants are mulched into
the grove soil.  Neither of these processes involve hand labor.  

With regard to worker sanitation, portable toilets and non-potable water for washing are
provided for workers in the grove.  It is not uncommon for workers to carry toilet paper with
them (10). 
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Mite/Insect Management

The mite pests in Florida citrus production include the rust mites (citrus rust mite and pink
citrus rust mite) and spider mites (citrus red mite, Texas citrus mite, and sixspotted mite). 
Broad mite is a problem in lemon and lime production.  Many factors are involved which
affect mite abundance and potential for injury to the tree and crop.  Reduction or
elimination of such pesticides as copper, copper plus oil, and sulfur can avoid flare-ups of
secondary pests such as spider mites to primary pest status.  Control of spider mites is
obtained during normal spray routines for managing the key pests in Florida citrus; namely,
the citrus rust mites and greasy spot (Tables 1-3).  However, all miticides, except
petroleum oil, should be used only once a year to minimize resistance development. 
Growers are generally not too concerned about mite buildup in the spring and summer, but
closer attention is needed in the fall (13,14).  

Armored scales (purple scale, citrus snow scale, Florida red scale) and soft scales
(Caribbean black scale) are sporadic pests in Florida citrus.  Most of these are well
controlled by a host of parasites and predators.  Occasionally, citrus snow scale control is
required, and it usually can be achieved by spot-spraying the large understory branches
with a hand-gun, so that beneficial insects in the canopy are less affected (14).   

Aphids, mealybugs, whiteflies, and citrus blackfly were all at one point pests of concern. 
However, these species are now controlled biologically with a few exceptions.  For aphids,
some species, such as the brown citrus aphid, are known to vector citrus tristeza virus.  To
try to stop the spread of this virus, aphid control has been employed, and/or trees have
been removed.  It is a current topic of concern for Florida citrus production.  Petroleum oil
has the ability to remove some of the sooty mold which grows on the whitefly-secreted
honeydew (14).  

There are also about a half-dozen weevil species in Florida that affect citrus.  Adult weevil
feeding is not generally injurious to the tree.  However, larval feeding on the roots is
potentially quite damaging, especially when compounded by other stressors such as
nematodes and soil-borne diseases.  Although a registration for bifenthrin exists for under-
canopy soil treatment, it is seldom used due to cost.  More often, growers follow the
recommendations to: use sound water and fertility practices, use spray oil to loosen egg
masses with consequent predation, use foliar insecticides on adult weevils, and use
parasitic nematodes (14).  

Nurseries reported that whitefly and spider mites were the main pest problems (6).  Since
these are not mature grove settings, established biocontrol is generally not present, which
requires the use of appropriate chemical treatments when pests have infested seedlings
beyond the nursery grower’s tolerance.  

Based on 2001 USDA NASS data (11), published pesticides used for control of mites and
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insects in orange, grapefruit, tangelo, tangerine, and temple in Florida include (area use
range): abamectin (19-60 percent), carbaryl (3-8 percent), chlorpyrifos (3-19 percent),
dicofol (8-13 percent), diflubenzuron (5-23 percent), ethion (9-41 percent), fenbutatin-oxide
(11-30 percent), methoprene (8 percent), petroleum oil (68-87 percent), pyridaben (2-36
percent), and sulfur (11-45 percent).  Data for other insecticides and miticides used were
not published, indicating minor use of these compounds.  Use data for the five classes of
citrus enumerated by NASS indicate higher percentages for cosmetically-sensitive
species like grapefruit, tangelos, tangerines, and temples, in comparison to oranges.  The
active ingredients that appear to be staples of the spray programs in citrus include
abamectin, ethion, fenbutatin-oxide, petroleum oil, and sulfur (for grapefruit).  Sulfur is often
used near the end of the season because it has a short treatment to harvest interval and
provides a highly effective means of cleaning up rust mite infestations prior to harvest (13).

Disease Management

The key diseases of Florida citrus production include greasy spot, melanose, scab,
Alternaria brown spot, and post-bloom fruit drop.  For greasy spot, grapefruit, tangelos,
and lemons are the most severely affected, but almost all commercial varieties are
attacked to some extent.  Greasy spot is usually controlled by a single fungicide
application in mid-summer.  For a number of varieties, this spray may only contain
petroleum oil, but for the more susceptible varieties, or when disease pressure is heavy, a
copper fungicide must be added to the spray (14).  The strobilurin fungicides are also
efficacious against this fungus (13).  

Melanose is primarily a cosmetic disease and does not affect yield except when severe
attacks occur on young fruit.  It is primarily a problem on fresh market grapefruit, but can
affect orange, tangerine, and lemon as well.  Except in extreme cases, such as after
freezes, melanose control is not necessary on fruit intended for processing.  For fresh
market fruit, a single application of a copper fungicide about late April is sufficient to
control the disease on all but grapefruit, which may require a second mid-May spray.  More
frequent fungicide applications may be needed in rainy spring years (14).  The strobilurin
fungicides are also efficacious against this fungus (13).  

Scab is primarily a problem on fresh market grapefruit, lemon, and tangerine hybrids.  It
may also damage rootstock seedlings of sour orange and Carrizo citrange.  Although
leaves are quickly resistant to the fungus at one-quarter to one-third expansion, fruit is
susceptible until three months after bloom.  Copper fungicides are not highly effective on
scab, and it is therefore recommended to use ferbam and one of the strobilurins (keeping
resistance in mind).  The current recommendation is to select only one strobilurin fungicide
per year for use and not to use it twice in a row nor more than three times in one year
(13,14).  Using alternate pesticides to combat resistance was practiced on seventy
percent of citrus acreage in 2001 (11). 
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Alternaria brown spot largely affects tangerines and their hybrids, and rarely grapefruit. 
Like scab, copper is not very efficacious for this fungus.  Similarly, the recommendations
for this fungus are like those for scab (13).  

In years which favor its development, postbloom fruit drop must be controlled on both
processed and fresh market fruit, because it directly affects the yield.  This fungus affects
all citrus varieties, but severity on a given cultivar may vary according to the time of bloom
in relation to rainfall.  Navel and Valencia oranges are the most severely affected in
Florida.  There is currently a model that incorporates inoculum density, rainfall, and leaf
wetness to assess whether a fungicide treatment is required.  Ferbam, strobilurins, and
thiophanate-methyl are all available for management of this disease (13).

Citrus canker is currently a major problem in Florida and there are no chemical or
biological control options for this bacterial disease.  State crews cut down and burn
infected trees and set up quarantine zones which are monitored for a two-year period.  

Nurseries reported that scab was the main pest problem (6).  But for scab and Alternaria
brown spot, the current recommendations are not to use strobilurin fungicides in the
nursery.  The concern is that resistant strains will be passed on from the nursery to the field. 
This is also the concept for Phytophthora infections in the nursery, wherein root rot may be
masked by nursery applications.

Based on 2001 USDA NASS data (11), published pesticides used for control of diseases
in orange, grapefruit, tangelo, tangerine, and temple in Florida include (area use range):
azoxystrobin (3-15 percent), copper hydroxide (44-72 percent), copper chloride (11
percent), copper sulfate (3-13 percent), fenbuconazole (2-39 percent), ferbam (1-3
percent), fosetyl-Al (2-3 percent), and mefenoxam (2-4 percent).  Data for other fungicides
used were not published, indicating minor use of these compounds.  The materials that
appear to be staples of the spray programs in citrus include copper compounds,
petroleum oil, and azoxystrobin.  However, newer fungicides including thiophanate-methyl
and other strobilurins are available and will be used in the near future.

Weed Management

It has been estimated that of the more than 100 weed species commonly occurring in
Florida groves, only about 30 are considered very undesirable.  Of these, perhaps 20 are
capable of becoming or have become serious pests.  Some of these include milkweed,
balsam apple, morningglory, Virginia creeper, briar, lantana, goatweed, saltbush,
teaweed, torpedograss, vaseygrass, guineagrass, peppervine, air potato, wild grape, and
phasey bean.  This reflects a mixture of grasses and broadleaf weeds, as well as annuals,
biennials, and perennials.  These weeds compete for light, water, and nutrients, and hinder
operations such as irrigation and harvest.  It is recognized that most of the current citrus
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acreage is under some form of integrated weed management program involving mainly
chemical and mechanical control methods (14).  

The current pattern of weed control follows one of two general schemes.  In the first, and
perhaps more historic scheme, preemergence herbicides are applied at the beginning of
the season and then post-emergent herbicides are used on an as-needed basis later in
the season.  In the second scheme, post-emergent herbicides are used throughout the
year, usually two to four times.  Areas under tree canopies are kept weed-free, and row
middles are often left vegetated, which are mowed on a regular schedule (10).  Florida
citrus growers reported using mowing for weed control for 84 percent of the citrus acreage
(11).  

Based on 2001 USDA NASS data (11), published pesticides used for control of weeds in
orange, grapefruit, tangelo, tangerine, and temple in Florida include (area use range): 2,4-
D (2-11 percent), bromacil (8-26 percent), diuron (33-57 percent), norflurazon (8-30
percent), paraquat (2-13 percent), sethoxydim (7 percent), and simazine (12-32 percent). 
Data for other herbicides used were not published, indicating minor use of these
compounds.  The materials that appear to be staples of the weed control programs in
citrus include the preemergence compounds, bromacil, diuron, simazine, and norflurazon
and the post-emergence compounds glyphosate, and to a minor extent paraquat. 

Vertebrate Pests

There are no significant vertebrate pests associated with Florida citrus production (10).  

Nematode Management

The key nematodes affecting Florida citrus production include the citrus nematode, causal
agent of “slow decline” of citrus and the burrowing nematode, causal agent for “spreading
decline” of citrus.  Other important nematodes include sting nematode and lesion
nematode (13).  Most nematodes which are known pathogens of citrus actually do not kill
the citrus tree, but can substantially reduce tree vigor, growth, and productivity.  Canopies
become thinner, and twigs dieback.  Roots may rot when nematode feeding is coupled
with fungal infection.  Since Florida has either very sandy soils, or soils that are quite near
the water table, very few nematicides are available for use in the state.  Only two (aldicarb
and fenamiphos) nematicides are registered for use in Florida citrus when plants are
established.  Most management is done in the form of prevention.  Growers reported
cleaning implements after fieldwork for 95 percent of the Florida citrus acreage (11). 
Resistant rootstocks are also employed to reduce the impact of nematode feeding (13).  

Based on USDA NASS data (11), the only published pesticide used for control of
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nematodes in Florida was aldicarb, which was used on eight percent of the orange
acreage and ten percent of the grapefruit acreage in 2001. 

Post-Harvest Disease Management

There are a number of fungal diseases which affect the quality of the fruit after it is picked. 
These include stem-end rot, green mold, sour rot, anthracnose, black rot, and brown rot. 
Florida state regulations specify that citrus fruit shipped by a registered packinghouse
must be treated with an approved fungicide.  The three approved fungicides for this are
imazalil, sodium o-phenylphenate, and thiabendazole.  These materials are applied as
aqueous suspensions or in water-based waxes to the fruit (15).  There is usually one last
hand-grading after fungicidal treatment and waxing, and gloves are not employed during
this process (10). 
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1Under tree microsprinkler installed at planting; Irrigation historically most intensive during spring and early summer.

Table 1.  General Timeline of Crop Stages, Worker Activities, and Key Pests on Orange in Florida.

Jan Feb March April May June July August Sept Oct Nov Dec

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

Crop Stage

Bloom - Petal Fall

Post Bloom

Summer

Fall

Worker Activities

Monitoring-Insects & Mites

Irrigation1

Harvest

Early Season Oranges
(Navels & Hamlins)

Valencia Oranges

Mid Season Oranges
(Pineapple)



Table 1.  General Timeline of Crop Stages, Worker Activities, and Key Pests on Orange in Florida.

Jan Feb March April May June July August Sept Oct Nov Dec

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

2Mechanical; occurs just after harvest

Hedging/Topping2 



Table 1.  General Timeline of Crop Stages, Worker Activities, and Key Pests on Orange in Florida.

Jan Feb March April May June July August Sept Oct Nov Dec

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

31-2 Appl. for fruit grown for processing; 3-4 Appl. for fruit grown for fresh market.  Basic miticides used:  Abamectin, Ethion, Fenbutatin-oxide, Petroleum Oil, Sulfur. 
Others: Carbaryl, Chlorpyrifos, Dicofol, Diflubenzuron, Methoprene, Pyridaben.  Many new miticides are also currently being employed.

4Soil applied fungicides: Mefenoxam, fosteyl-Al; Foliar applied: Azoxystrobin, Pyraclostrobin, Trifloxysrobin, Thiophanate-methyl, Febuconazole, Ferbam, Copper
Compounds, Sulfur, and Petroleum Oil

5Preemerge: Bromacil, Diuron, Norflurazon, Simazine; Postemergence: Glyphosate, Paraquat, Sethoxydim 

Insect Pests - Sporadic

Mites - Typical Appl. 1-4/
year3

Diseases4

Post Bloom Fruit Drop
1-3 Appl. or predictive
model

Greasy Spot

 
Weeds

There are no specific target
weeds for this crop.

Typical herbicide Appl.5



1Weather dependent

2Preemerge: Bromacil , Diuron, Norflurazon, Simazine; Postemergence: Glyphosate, Paraquat, Sethoxydim 

3Under tree microsprinkler installed at planting; Irrigation historically most intensive in spring and early summer.

Table 2.  General Timeline of Crop Stages, Worker Activities, and Key Pests on Grapefruit in Florida.

Jan Feb March April May June July August Sept Oct Nov Dec

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

Crop Stage

Bloom - Petal Fall1

Post Bloom

Summer

Fall

Worker Activities

Monitoring-Insects & Mites

Monitor Weeds

Herbicide Application2,
Banded under Canopy,
Middles mowed

Irrigation3

Harvest



Table 2.  General Timeline of Crop Stages, Worker Activities, and Key Pests on Grapefruit in Florida.

Jan Feb March April May June July August Sept Oct Nov Dec

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

4Mechanical; occurs just after harvest

5Basic miticides used:  Abamectin, Ethion, Fenbutatin-oxide, Petroleum Oil, Sulfur.  Others: Carbaryl, Chlorpyrifos, Dicofol, Diflubenzuron, Methoprene, Pyridaben. 
Many new miticides are also currently being employed.

6Soil applied fungicides: Mefenoxam, fosteyl-Al; Foliar applied: Azoxystrobin, Pyraclostrobin, Trifloxysrobin, Thiophanate-methyl, Febuconazole, Ferbam, Copper
Compounds, Sulfur, and Petroleum Oil

Hedging/Topping4

Insect Pests - Sporadic

Mites - Typical Appl. 3-4/
year5

Diseases6

Scab - 2-3 Appl./year

Melanose - 1-5 Appl./year

 
Greasy Spot



1Weather Dependent

2Preemergence: Bromacil, Diuron, Norflurazon, Simazine; Postemergence: Glyphosate, Paraquat, Sethoxydim 

3Under tree microsprinkler installed at planting; Irrigation historically most intensive in spring and early summer.

Table 3.  General Timeline of Crop Stages, Worker Activities, and Key Pests on Citrus Hybrids in Florida.

Jan Feb March April May June July August Sept Oct Nov Dec

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

Crop Stage

Bloom - Petal Fall1

Post Bloom

Summer

Fall

Worker Activities

Monitoring-Insects & Mites

Monitor Weeds

Herbicide Application2,
Banded under Canopy,
Middles mowed

Irrigation3

Harvest



Table 3.  General Timeline of Crop Stages, Worker Activities, and Key Pests on Citrus Hybrids in Florida.

Jan Feb March April May June July August Sept Oct Nov Dec

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

4Mechanical; occurs just after harvest

Hedging/Topping4



Table 3.  General Timeline of Crop Stages, Worker Activities, and Key Pests on Citrus Hybrids in Florida.

Jan Feb March April May June July August Sept Oct Nov Dec

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

5Basic miticides used:  Abamectin, Ethion, Fenbutatin-oxide, Petroleum Oil, Sulfur.  Others: Carbaryl, Chlorpyrifos, Dicofol, Diflubenzuron, Methoprene, Pyridaben. 
Many new miticides are also currently being employed.

6Soil applied fungicides: Mefenoxam, fosteyl-Al; Foliar applied: Azoxystrobin, Pyraclostrobin, Trifloxysrobin, Thiophanate-methyl, Febuconazole, Ferbam, Copper
Compounds, Sulfur, and Petroleum Oil.

7Preemergence: Bromacil, Diuron, Norflurazon, Simazine; Postemergence: Glyphosate, Paraquat, Sethoxydim 

Insect Pests - Sporadic

Mites - Typical Appl. 3-4/
year5

Diseases6

Scab - 2-3 Appl./year

Melanose - 1-5 Appl./year

 
Greasy Spot

 
Alternaria, Brown Spot -

Biweekly Applications

 
Weeds

There are no specific target
weeds for this crop.

Typical herbicide appl.7



Table 3.  General Timeline of Crop Stages, Worker Activities, and Key Pests on Citrus Hybrids in Florida.

Jan Feb March April May June July August Sept Oct Nov Dec

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4


