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'Navel Orange' 

Walter J. Kender1 

Navel oranges, classified as one of the 

four groups of sweet orange (Citrus sinen-

sis (L.) Osbeck) (17), are among the high 

est quality citrus fruits grown around the 

world. The genus Citrus and close rela 

tives are members of the Rutaceae family. 

Navel oranges, are primarily marketed for 

the fresh domestic, gift fruit, and/or ex 

port markets and usually bring premium 

prices to the citrus grower. 'Washington 

Navel' is perhaps the principal fresh fruit 

orange cultivar in the world. 

Origin 

Originating in China, the sweet orange 

was brought first to Portugal, distributed 

in Europe in the 16th century, and eventu 

ally found its way to Brazil (17). The ear 

liest description of a navel orange was 

published in Rome by John Baptiste Fer-

rarius, a monk of the Society of Jesus in 

1646 (6). About 1820, a navel orange of 

excellent quality was found near the vil 

lage of Bahia in Brazil (5). Locally it was 

called "Laranja de Umbigo" but later re 

named the 'Bahia Navel.' It was reported 

to be a limb sport of the 'Selecta' sweet 

orange. 

Because it was propagated indiscrimi 

nately, several forms of budwood lines 

were distributed around the world. In 

1870, William Saunders, USDA, had 12 

'Bahia Navel' trees sent to Washington, 

D.C. in tubs where they were grown in a 

greenhouse. These trees were used for 

budwood to propagate large numbers of 

trees for distribution, primarily to Florida 

and California (1, 11) and thus the name 

'Washington Navel' was popularized. 

The 'Washington Navel' was first exhibit 

ed at the Riverside (CA) Citrus Fair in 

1879 where it attracted much attention. At 

the time, there was some confusion over a 

second navel type ('Australian Navel') 

which was introduced into California 

from Australia but was of inferior quality 

(17). An interesting account of the early 

history of the Navel orange can be found 

in Coit (2). 

Production Areas 

Navel oranges are adaptable to a wide 

range of climatic regions. For example, 

they are commercially important in the 

U.S. (California, Arizona, and Florida), 

Mexico, South Africa, Australia, Argenti 

na, Uruguay, Brazil, Spain, Italy, Greece, 

Turkey, Morocco, Algeria, and Japan, 

among other countries. Navel cultivars 

are most productive, and generally pro 

duce the highest quality fruit, in Mediter 

ranean climates with warm days and cool 

nights and less productive in arid and 

some subtropical areas (4). According to 

Davies (4), the growth of navel trees is 

controlled by temperature in the subtrop-

ics and by rainfall in the tropics. It is a 

faster growing tree and produces poorly 

colored fruit in tropical and subtropical 

climates. High temperatures during 

bloom especially can reduce fruit set (3). 

In Mediterranean regions, navel oranges 

usually have less insect and disease prob 

lems and are less blemished when com 

pared to fruit from tropical and subtropi 

cal regions. 

Navel oranges are extremely sensitive 

to soil and climatic environments. 

Stresses such as soil moisture deficiency 

and high temperatures make it particular 

ly vulnerable to fruit drop (3). Navel or 

anges are especially adapted in the cool, 

dry irrigated desert regions of California 

where it attains optimum fruitifulness and 

quality. At sea level in the tropics, navel 

•Florida Agricultural Experiment Station Journal Series Number R-06561. Citrus Research and Edu 

cation Center, University of Florida, Lake Alfred, FL 33850. 

66 



'Navel Orange' 67 

oranges are nearly inedible with thick 

peel, poor color, and dry flesh. 

Cultivars 

Several cultivars make up the class of 

navel oranges which have a small sec 

ondary fruit embedded in the apex of the 

primary fruit. 'Washington Navel' is the 

most widely grown and commercially im 

portant navel oranges. In fact, most navel 

cultivars originated from 'Washington 

Navel' either as limb sports or as nucellar 

seedlings. 'Washington Navel' is an ex 

ceptionally high quality dessert orange 

with crisp flesh texture, melting pulp, 

seedless, sweet flavor, and ease of peel 

ing. It is best suited for salads or eating 

out of hand. It ripens in California from 

November to May. In Florida, it is among 

the earliest of the sweet oranges, ripening 

in October through January (12, 15). 

Other important navel cultivars (14) in 

clude: 'Navelina,' a limb sport from Cali 

fornia considered important in Spain and 

Italy. It was introduced from the U.S. to 

Spain in 1933 and from Spain to Italy in 

the 1960's. 

'Newhall,' originated in Duarte, Cali 

fornia as a bud mutation of 'Washington 

Navel' in 1955. It is grown commercially 

in Spain. 

'Palmer,' originated as a nucellar 

seedling in the 1930's in South Africa. 

'Marrs,' a somatic variant of 'Wash 

ington Navel,' is a low acid, early matur 

ing orange grown primarily in Texas and 

northern Mexico. It ripens from Novem 

ber to January. It lacks a secondary fruit, 

so it cannot be considered a true navel 

orange. 

'Navelate,' originated as a sport of 

'Washington' in Spain in 1948. 

'Lane Late,' was found in New South 

Wales, Australia in 1963 and is now pop 

ular in Australia and California. 

'Leng,' also a limb sport of 'Washing 

ton Navel,' was found in 1934 and is 

grown in Australia. 

Other navel cultivars, mostly grown in 

California, include 'Atwood,' 'Carter,' 

'Fisher,' 'Gillette,' 'Robertson,' 'Skaggs 

Bonanza,' and 'Thompson.' 'Baianinha' 

is widely planted in Brazil. 'Dream' and 

'Summerland' are old line navel types 

originating as nucellar seedlings of the 

navel cultivars grown in Florida; many 

are unnamed nucellar seedlings with im 

proved characteristics distributed 

through the Florida Budwood Registra 

tion Program. 

Fruit Characteristics 

'Washington Navels' are among the 

earliest maturing of the orange cultivars. 

Because of complete pollen and partial 

ovule sterility, the fruit are seedless. They 

are of large size (3-3 xli inches), easily 

peeled, have sweeter flavor, and lower 

acid content than other sweet orange cul 

tivars. They have a thick skin. 

The unique feature of the navel orange 

is the development of a partially formed 

secondary fruit which develops within the 

primary fruit (extranumerary fruit) (9). 

Rind protrusions may be formed from the 

secondary into the primary fruit. The 

structure at the blossom end resembles a 

navel. 

The 'Washington Navel' orange is 

male-sterile. Its flowers produce no vi 

able pollen (16), and it undergoes defec 

tive embryo sac development as well (7). 

Because of this sexual sterility and its 

parthenocarpic capability, it regularly pro 

duces seedless fruit. However, not all 

navel cultivars produce completely seed 

less fruit. Seedless navel cultivars have 

arisen by spontaneous mutation from 

closely related seedy forms (13). 

Fruit Quality 

'Washington Navel' develops a de 

layed bitterness in the juice and, there 

fore, is not suitable for juice processing. 

Limonic acid (a non bitter precursor) is 

converted to the bitter principle, limonin, 

when the juice sacs are ruptured during 

juice extraction. This reaction takes 

about 30 minutes to develop at a level 

where it can be detected and tasted (10). 

Some cultivars such as 'Marrs' contain 

lower levels of limonin than 'Washing 

ton.' Further, 'Washington Navel' is more 

subject to certain physiological disorders 

than other sweet orange cultivars, e.g., 
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core dryness, granulation, stylar end dry-

ness, and splitting (9). 

Productivity 

Navel trees in general are not produc 

tive. It is especially a shy bearer in 

Florida. 

Low yields have been attributed to ex 

cessive fruit drop at various times of the 

year (4). In Florida, 25% loss of crop has 

occurred during the June drop period 

(usually in May). Heavy fruit drop (15-

20%) may continue through the summer 

(mid-June to mid-August). A period of 

fruit drop also occurs in the fall (Septem 

ber to October) when the fruit are ap 

proaching maturity. Finally, navel fruit 

are subjected to preharvest drop after 

legal maturity is reached. In addition, 

navel oranges are susceptible to post-

bloom fruit drop caused by the Col-

letotrichum fungus. 

Total bearing acreage of navel oranges 

in California, Arizona, and Florida in 

1996-97 were 124,000,4,900, and 26,434, 

respectively. This represented 45, 14, and 

4% of the total citrus acreage (1). In 

1996-97, Florida produced a total of 

6,400,000 90 lb boxes of navels. Thirty-

three percent of the Florida crop was 

processed. The total value of production 

was $24,928,000 of which $22,313,000 

was from fresh market sales. Packing 

house eliminations account for nearly all 

of the processing navels. California pro 

duced 40,000,000 boxes of navels in 

1996-97, 86% of which were sold fresh 

(13% exported), for a total value of 

$294,690,000 (1). Fourteen percent was 

processed. Forty percent of the total citrus 

production in California is in navels. 

New selections are being tested around 

the world to identify superior late ripening 

navel oranges for increased market oppor 

tunities and higher returns to growers (8). 
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