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Introduction

Florida produces a wide selection of high quality
citrus fruits for processing into juice products and for
fresh consumption. For a large tree fruit industry,
such as citrus in Florida, where over 85 percent of the
product is processed, it is important to retain a
viable, well identified fresh fruit sector which enjoys
a high degree of recognition by the general public in
the United States and abroad.

The purpose of this publication is to provide brief
descriptions of citrus cultivars suitable for planting
under Florida conditions so that commercial grow-
ers, homeowners and other interested individuals
can make informed decisions based on their respec-
tive needs. Suitable selections from the range of
varieties described will provide fruit for sale or
personal consumption throughout much of the year.
The text identifies origins of the various cultivars and
provides information on fruit size, seediness and
maturity periods as well as horticultural and pest-
related characteristics of the fruit and tree.

Commercial producers, nurserymen, packers,
processors, retail outlets and homeowners are
beneficiaries of the many horticultural, plant protec-
tion, postharvest and marketing standards devel-
oped over the years. The Citrus Budwood Protection
Program administered by the Florida Department of
Agriculture and Consumer Services (FDACS),
Division of Plant Industry (DPI), Budwood Registra-
tion Bureau evaluates promising citrus varieties for
bud-transmissible diseases and horticultural charac-
teristics, including yield and fruit quality, and makes
propagation material from selected trees available to
nurseries which produce trees for the industry and
retail outlets. Current information on numbered
selections (clones or registered budlines) of varieties
ig available from the Bureau. DPI also maintains an
arboretum located in Winter Haven, Florida where

- many of the varieties in this publication can be seen.
Regulations promulgated by the Department are
intended for the welfare of the commercial industry,
consumers and the economy of the State of Florida.

Selection of dooryard citrus trees should also be
based on standards similar to those considered by
commercial growers, namely end use (utilization),
maturity period, tree size, cold, flood salt tolerance,
other soil-related factors such as pH and pest and
disease resistance. Fruit size, eating quality, seedi-
ness, ease of peeling and on-tree holding quality are
also of interest to commercial producers, dooryard
growers, and consumers.

For citrus to be a profitable venture there must be a
willingness to provide a high level of management
input and to become very knowledgeable about
specific cultural, harvesting, handling and marketing

requirements of individual varieties for the fresh and
juice products markets. Management of tree growth,
fruit production and quality integrates site character-
istics, predominantly soil type, variety, rootstock
vigor, tree spacing, nutritional, water and weed
control inputs and eventually hedging and topping.
The objective is to optimize fruit production and
quality with minimal vegetative regrowth. Citrus
rootstocks affect more than 20 horticultural and
pathological characteristics of the tree and fruit
including tree vigor, cold hardiness, yield, fruit size,
juice quality and holding quality on the tree and pest
tolerance.

Trees of different varieties vary in degree of cold
hardiness with mandarin types being the most
hardy, Temple and Fallglo being the notable excep-
tions. Sweet oranges rank next in cold hardiness,
closely followed by grapefruit. Lemons and limes
(acid fruit) are far less cold hardy and are, therefore,
limited to the warmest locations. Fruit tolerance to
cold differs from tree hardiness, with grapefruit
usually being the most tolerant due to fruit size and
peel thickness, followed by oranges, mandarins,
lemons and limes.

Cross pollination is necessary for satisfactory fruit set
and yields of certain mandarin types and hybrids.
The pollenizer variety, its percentage of the planting
and arrangement and its marketing potential are all
very important. Growers should not overlook the
importance of honeybees and their behavior for
effective cross pollination. Fertilization and irriga-
tion practices also influence fruit size, internal and
external quality and sometimes storage and shipping
qualities. Over fertilization, over irrigation and
frequent heavy pruning invariably results in exces-
sive vegetative growth, poorer fruit quality and in
some cases greater susceptibility to foliar fungal
diseases. Excessive crop load and fruit size, some-
times associated with limb breakage in certain
varieties such as Murcott, Dancy and Sunburst, can
be regulated by mechanical pruning or other fruit
thinning practices.

A higher level of pest and disease management is
required for fresh fruit as external appearance is
important for the fresh fruit market. In addition to
wind scar, considerable surface blemish can result
from mites, insect and disease infestations in Florida.
Cultural practices may be used to modify the impact
of pests and diseases but agrichemicals will have to
be used if monitoring indicates a necessity. While
the commercial fresh market demands blemish-free
fruit, the homeowner who is usually more interested
in the eating quality may choose not to spray repeat-
edly to maintain external appearance. Reduced
frequency of overhead irrigation or its replacement
by low volume, subcanopy systems will reduce the
incidence and severity of some fungal diseases.




In the absence of some fungicides previously avail-
able it would be wise to select varieties not highly
susceptible to the fungus diseases such as scab and
Alternaria brown spot, which require multiple sprays
for their effective control.

Citrus matures slowly, does not suddenly ripen as do
many other fruit and does not continue to ripen after
harvest. Gradual changes in juice content, sugar and
acid levels determine fruit maturity, with acid
content decreasing and sugar content increasing as
fruit mature. Commercial growers take samples of
fruit for analysis to determine if legal maturity
standards have been attained. The dooryard grower
usually determines this by fruit color break and taste.
Citrus may be held on the tree long after it attains
acceptable quality standards, usually improving in
taste until the flesh begins to dry out, at which time it
may fall from the tree. Frozen fruit will drop within
a few days and those remaining on the tree will dry
out with time, with the degree of juice loss being
related to variety and the severity and duration of
freezing temperatures. The homeowner may pick
such fruit and store the juice in the freezer. Slightly
damaged Valencia fruit will often recover some of
their juice content with a relatively early freeze. A
grapefruit crop from the same bloom can be har-
vested from October through May or later, but fruit
drop and seed germination in the fruit may occur
later in the season. Fruit of orange varieties usually
hold for shorter periods than grapefruit, while
mandarin types cannot be stored on the tree for
nearly as long. Mandarins tend to become puffy
with age when the flesh separates from the peel.
Lemons and limes may be used whenever deemed to
have enough juice. Although the major citrus bloom
is in the spring, acid varieties will bloom sporadically
making it possible to have a limited quantity of fruit
much of the year.

The orange peel color of fruit, which is closely
identified with eating quality by consumers, is
intensified by cool fall and winter temperatures.
Thus, fruit sometimes will not develop the desired
color in Florida and in tropical areas with milder
climate conditions. Flesh color is similarly affected
but to a lesser degree. Early maturing varieties
generally are not as well colored as mid- and late-
season ones and the better colored later maturing
Valencia may actually regreen to some extent if held
on the tree until late in the season. Fruit of mandarin
types, tangerines and tangelos, vary widely in color,
some being more dependent on low temperature for
color development than others. Grapefruit develops
an excellent peel color even in the hottest climates,
but the green color changes to yellow earliest in
cooler climates. Fruit shape and peel texture,

important factors in fresh fruit marketing, are also
qualities influenced by climate. Lemons are picked
according to size and degreened with ethylene to
develop the yellow color. Limes are picked for juice
content and size, are normally green when “ripe” but
do eventually become yellow.

As much time as possible should be allowed for fruit
to reach peak maturity on the tree, as quality usually
improves with time. More emphasis should be
placed on the sustained production of high quality,
marketable fruit than on early returns from fresh
fruit of lesser quality harvested and marketed too
early. A consumer is less likely to be a return
customer following an unsatisfactory experience.
Fruit must be handled carefully during harvesting
and handling (including degreening operations) to
minimize fruit damage and postharvest decay
development, and to improve shelf life. Certain
varieties attain internal quality standards before
acceptable external color development, while others
dry out prematurely and, therefore, require early
harvesting. Where fruit is prepared for sale on the
fresh market, Florida Department of Citrus regula-
tions should be followed and postharvest fungicidal
and wax treatments properly applied. If fruitis
stored, correct conditions of relative humidity and
temperature should be maintained.

Fresh fruit will usually, but not always, return higher
prices than fruit for processing and is, therefore, a
good hedge against years of low processed product
returns. Certain fresh citrus fruit varieties may be
used for juice blending to improve juice color, an
increasingly important marketing factor. Valencias
held late in the season may command a higher price
for the not from concentrate (NFC) market.

The United States Department of Agriculture and
University of Florida citrus fruit breeding programs
are integrating emerging biotechnologies that will
facilitate the development and selection of improved
fresh and processing varieties that: 1) satisfy de-
mands between marketing periods of existing
varieties and capture early markets with varieties
which may be harvested before the threat of freezing
weather; 2) improve external appearance (particu-
larly fruit color), ease of peeling, internal quality,
juice color and reduce seed content; 3) improve
storage, shipping qualities and shelf life; 4) reduce
pest and disease susceptibility of tree and fruit,
thereby lowering dependence on agrichemicals; and
5) improve cold hardiness of trees to better survive
freezes. Emphasis is on the development of high
quality seedless mandarin types for the fresh market
and improved sweet orange selections that will
facilitate the processing industry’s shift from frozen
concentrate to not from concentrate (NFC).



Florida Citrus Harvesting Periods*
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sept

Navel

Ambersweet

Hamlin

Parson Brown |

Pineapple

Sunstar

Midsweet

Gardner ’ Rl T

Valencia

Sanguinelli

Duncan
Marsh

Foster

Thompson (Pink Marsh)
Redblush (Ruby)

Ray Ruby

Flame

Rio Red

Star Ruby

Minneola

Orlando

Nova

Robinson

Sunburst

Dancy

Murcott (Honey Tangerine)

Temple (Temple Orange)

Osceola

Fallglo

Satsuma

Ponkan
Tahiti (Persian)
Key Lime (Mex

Meyer

Bearss (Sicilia

Calamondin

Nagami Kumquat
Meiwa Kumquat

Tavares Limequat

Hirado Buntan Seedling (Pummelo)

Nakon (Pummelo)

*Maturity period of each variety actually exceeds range shown as maturity is affected by Florida’s seasonal and production location
variations. Harvest of grapefruit in southern Florida begins usually in late September-early October with legal maturity obtained 2-3
weeks later in central and northern growing areas. Best eating quality for grapefruit is usually not attained until November.




ORANGES

The sweet orange was cultivated in China before being introduced to Europe during the
fifteenth century. Columbus is credited with bringing sweet orange seeds to the New World
during his second voyage in 1493. The first plantings of sweet orange in the United States were
established in Florida between 1513 and 1565 in and around the settlement of St. Augustine.
The sweet orange was spread rapidly throughout Florida by Spanish explorers and Indians.
Sweet orange trees are moderately large, reaching a height of 30 feet or higher and 20 feet or
more in diameter if widely spaced and left unpruned. The fruit of sweet orange trees and all
other citrus is classified as a specialized berry known as a hesperidium. Fruit is spherical to
oblong and usually 2.5 to 4.0 inches in diameter, but will vary with variety and crop load. The
seed number is variable, with some varieties having zero to six seeds (commercially seedless),
while others contain as many as 15 to 20 seeds. Sweet orange varieties can be categorized into

four distinct groups: round oranges, navel oranges, blood or pigmented oranges, and acidless
oranges.



Variety:
NAVEL

Type and parentage:
Sweet orange
Average diameter
(inches): 3-31/2
Seeds per fruit: 0 - 6
Commercial harvest
season:

October - January

The navel orange, most likely grown in
the Mediterranean region prior to its
introduction to Brazil by the Portuguese, was
introduced to the United States in 1870.
Navel oranges are well suited to
Mediterranean and subtropical climates
where they attain good external and internal
color. Extreme tropical climates are not well
suited for navel production which limits
adaptability worldwide. Navel oranges are
characterized by a small, secondary fruit
embedded in the stylar end of the primary
fruit. The size and appearance of the
secondary fruit varies with the variety, being
inconspicuous in some while quite prominent
in others. Fruit are typically large,
commercially seedless and early ripening.
They have a distinctive flavor, are easily
peeled and sectioned and tend to be lower in
acid content than most orange varieties.
Navel oranges tend to be genetically unstable
so careful selection is necessary to maintain
true-to-type propagations. The most popular
variety is ‘Washington” navel, but a number
of other selections are available. Selections
available in Florida produce relatively small
crops of large fruit. Navel oranges are
primarily used for fresh consumption rather

than processing, because delayed bitterness
due to limonin often develops making the
juice unpalatable. When used for juice, they
must be blended with other varieties with low
limonin content. Navel oranges are
susceptible to environmental stresses and
physiological disorders which often result in
low yields. Poor fruit set, postbloom fruit
drop (PFD) caused by the fungus
Colletotrichum acutatum, and several fruit drop
events reduce fruit yields. Fruit drop periods
during early and late summer, which account
for 15-20% of the crop in some years, may be
alleviated with growth regulator sprays.
Fruit from trees on more vigorous rootstocks
tend to be excessively large and dry out
prematurely. Rind blemishes (oleocellosis)
can occur early in the season from rough
handling at harvest. The fruit tends to split
and also develop fungal infection at the
blossom end, particularly where there is a
pronounced opening. Navels tend to require
more precise management, particularly
relating to stress avoidance, and irrigation
and nutrition levels should be carefully
monitored.



Variety:
CARA CARA
(RED NAVEL)

Type and parentage:
Sweet orange
Average diameter
(inches): 3-3 1/2
Seeds per fruit: 0 - 6
Commercial harvest
season:

October - January

The Cara Cara red navel was introduced
from Venezuela and released for propagation
in Florida in 1990. The Cara Cara tree has a
compact growth habit and subtle leaf
variegation, with the cambium area of stems

and bark in some trees being reddish in color.

The fruit is attractive in salads due to its near

crimson flesh containing a red pigment called
lycopene, the same pigment found in the pink
and red grapefruit. The flesh color develops
well during warm weather, unlike the red
pigmentation of the blood oranges which
requires cool weather for development.




Variety:
AMBERSWEET
(USDA release, 1989)

Type and parentage:
Orange hybrid
[(Clementine X Orlando)
Midseason Orange]
Average diameter
(inches): 2 1/2 -3 3/4
Seeds per fruit: 0 - 30
(seedless or nearly so,
if not cross pollinated)
Commercial harvest
season:

Ambersweet, a sweet orange hybrid
released in 1989 by the USDA, has been
classified as an orange for fresh fruit and
processing purposes. The fruit is medium to
large in size, slightly pear shaped, and has a
medium orange rind color at maturity. The
peel of very small developing Ambersweet
fruit has a pubescent (fuzzy) appearance, a
characteristic which disappears as fruit
mature. Seed number will vary, being almost
seedless in solid plantings and very seedy in
mixed plantings. It is peeled more easily than
other oranges and the juice color is good.
Early information indicated it did not require
cross pollination, but more recent
observations indicate that cross pollination

October - January

may increase yields. Trees are moderately
cold hardy and fruit can usually be harvested
prior to freeze events. Trees up to six years
old in commercial plantings have produced
relatively low yields of poor quality fruit.
However, the outlook for both production
and quality improves with age especially
where irrigation and nutrition programs are
carefully managed. Trees propagated on
Swingle citrumelo rootstock tend to produce
higher yields than those on Cleopatra
mandarin. Rootstock selection, precise
cultural management and innovative
marketing are some of the keys to the success
of Ambersweet as a commercial variety.



Variety:
HAMLIN

Type and parentage:
Sweet orange
Average diameter
(inches): 23/4-3
Seeds per fruit: 0 - 6
Commercial harvest
season:

October - January

Hamlin arose as a chance seedling in a
grove planted in 1879 near Deland b\ Judge
Issac Stone and later purchased by A. C.
Hamlin. Hamlin is the most w 1de1\ grown
early-season sweet orange variety in F]orlda
Harvest is usually possible before the onset of
freeze events in Florida. Because of its high
yields, Hamlin is the most productive orange
on the basis of pounds of solids per acre even
though solids per box are lower than for
midseason varieties and Valencia. Small fruit
size can be a problem for the fresh fruit

market, particularlv during heavy crop vears.
ts juice color is relatively poor, partuularlx
on vigorous rootstocks, so the juice is blended
with that of other varieties to meet color
standards. Fruit of this variety can develop
good natural external color break early in the
season, but usually requires degreening.
Wood dieback and splitting and creasing of
fruit can sometimes result in heavy fruit drop
later in the season.




Variety:
PARSON BROWN

Type and parentage:
Sweet orange
Average diameter
(inches): 21/2-23/4
Seeds per fruit: 10 - 20
Commercial harvest
season:

October - January

Parson Brown originated as a chance
seedling at the home of Reverend N. L.
Brown near Webster, Florida in 1856.
Original plantings of this variety on sour
orange rootstock on heavy hammock soils
produced good crops of relatively high
quality fruit as would Hamlin under similar
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conditions. While Parson Brown may be
harvested slightly earlier than the Hamlin, it
is not as productive but has slightly better
juice color. Its fruit quality is generally
mediocre and seediness makes it less
desirable than Hamlin for the fresh market.



Variety:
PINEAPPLE

Type and parentage:
Sweet orange
Average diameter
(inches): 23/4-3
Seeds per fruit: 15 - 25
Commercial harvest
season:

December - February

Pineapple sweet orange originated from a
seedling planted near Citra, Florida by the
Reverend |. B. Owens around 1860.
Pineapple orange has been the leading
midseason variety with good internal quality
and juice color. Pineapple fruit is seedy,
well-sized and the peel develops a reddish-
orange color. This variety is alternate
bearing. However, once the fruit matures, it
is very susceptible to preharvest drop
particularly during heavy crop years, a

condition which may be alleviated with
growth regulator sprays. Long-term yields
may be lower than those of Hamlin and
Valencia, and it is very susceptible to blight
and freezes, particularly when heavily
cropped. The peel is subject to creasing and
to another stress-related condition known as
‘pitting”. While the excellent quality juice is
favored by processors, the variety is no longer
planted for many of the above-mentioned
reasons.

11




Variety:
SUNSTAR
(USDA release,1987)

Type and parentage:
Sweet orange
Average diameter
(inches): 21/2-3
Seeds per fruit: 6 - 20

Commercial harvest
season:

December - March

Sunstar, released by the USDA in 1987, is
a midseason orange selection that ripens
about the same time as Pineapple, about two
weeks earlier than Midsweet and Gardner
and has a slightly darker juice color than

12

Hamlin. Its productivity equals that of
Hamlin and exceeds that of Pineapple. Trees
are more cold hardy and subject to less
preharvest fruit drop than Pineapple.



Variety:
MIDSWEET
(USDA release, 1987)

Type and parentage:
Sweet orange
Average diameter
(inches): 2 3/4 -3
Seeds per fruit: 6 - 24
Commercial harvest
season:

January - March

Midsweet, a midseason orange selection as Hamlin and juice color score is higher than
released by the USDA in 1987, ripens later that of Hamlin. Trees are more cold hardy,
than Pineapple, about the same time as less susceptible to preharvest fruit drop and
Gardner and holds well on the tree. are considered a good replacement for
Midsweet produces approximately the same Pineapple.

quantity of fruit and pounds of solids per acre




Variety:
GARDNER
(USDA release, 1987)

Type and parentage:
Sweet orange
Average diameter
(inches): 21/2-3
Seeds per fruit: 8 - 24
Commercial harvest
season:

January - March

Gardner is a midseason orange selection Sunstar and Midsweet. Fruit ripens later than
released by the USDA in 1987. It produces Pineapple and at the same time as Midsweet.
about the same amount of fruit and pound Fruit rind creasing is less than that of
solids as Pineapple or Valencia and has Pineapple and trees are more cold hardy than

slightly darker juice color than Hamlin, Pineapple.




Variety:
VALENCIA

Type and parentage:
Sweet orange
Average diameter
(inches): 23/4-3
Seeds per fruit: 0- 6
Commercial harvest
season:

March - June

Valencia most likely originated in Spain
or Portugal and was 1mported into Florida
about 1EwU Valencia has a wide range of
climatic adaptability and is the leadmo sweet
orange variety both in Florida and the world.
let pr oduction is basically lower than that
of eall_\ varieties. It accounts for about 50
percent of the Florida crop, where it is the
principal variety for processing. Its excellent
internal quality, mcludmo juice color, makes it
desirable for both proceased and fresh markets.

Valencia is the only variety carrying the old and
new crops on the tree after bloom. —\\ a late
variety it is unlikely to be harvested before the

occurrence of a freeze. Trees tend toward
alternate bearing especially if fruit is
harvested late in the season. While fruit
store well on the tree, regreening of the
peel can occur late in the season. Trees of
Valencia are quite susceptible to the
fungus Colletotrichum acutatum, the cause of
postbloom fruit drop (PFD). A number of
selections are available for planting including
the Rohde Red Valencia with its superior ped
and internal flesh color. Some early selections
of Rohde Red Valencia have performed
poorly in commercial plantings.

ROHDE RED
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Variety:
SANGUINELLI

Type and parentage:
Blood orange
Average diameter
(inches) 2 -2 3/4
Seeds per fruit: 4 -10
Commercial harvest
season:

February - April

This variety, not commercially grown in
Florida, is called a blood orange because of
the red flecks of pigment (anthocyanins)
found in the flesh of the fruit late in the
season. As the development of pigment is
dependent upon extended periods of cool
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weather, fruit of this variety is more likely to
attain the greatest amount of red pigment in
the northern citrus areas of Florida. Internal
fruit quality of this variety is somewhat
similar to that of a midseason type..



GRAPEFRUIT

Grapefruit probably originated in the West Indies, and was first reported growing in
Barbados about 1750. It was brought to Florida in 1823 by Count Odette Phillipe near Safety
Harbor and is grown throughout tropical and subtropical regions of the world. Florida
produces more grapefruit than any other state in the U.S. or country in the world. Fruit is
oblate to round and seed number and flesh color vary depending on the variety. The
grapefruit peel is moderately thick and bright yellow at maturity, though some of the
pigmented varieties containing lycopene will exhibit a pink or red blush. As internal quality is
better in warmer climates, grapefruit matures later in the northern citrus-producing areas of the
state. Trees can be vigorous in nature due to rootstock. Over-fertilization or severe pruning
tend to produce fruit which are pear-shaped or sheep-nosed. Grapefruit mature as early as
October and may be harvested as late as May. Grapefruit juice has long had a small but loyal
following; current growth of the market is in the premium, pink or Ruby Red variety of ready-
to-serve juices. Fruit held late in the marketing season is subject to drop, seed sprouting and
rind aging. Applications of plant growth regulators can be applied to reduce drop and delay
rind aging. When grapefruit is grown for the fresh market special attention must be paid to the
control of scab, greasy spot rind blotch and melanose to maintain external grade.





