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Central Valley and Coastal Area respond like everbearing varieties.
of California. Flower-bud initiation The varieties selected are those that
and fruit production patterns in the produce more or less continuously
San Joaquin Valley of California are from April to November.
similar to those in the Southern States. Because weather conditions -vary
Flower buds are initiated in the fall greatly from season to season and af-
and then again in the spring, from fect the extent of, flower-bud forma-
the time growth starts, when day tion and crop production, varieties
lengths are as short as 12 hours, until must be tested over many seasons so
the days lengthen to about 15 hours. that those with the most 'favorable
The harvest season begins in April responses can be selected. For ex-
and usually extends into June. S?~~" ample, in 1928 in central California
times additional flower buds are mItI- there was a relatively short early crop
ated in the summer, but this does not and a very large summer and fall crop;
occur often enough for extensive com- and then in 1933, when there was a
mercial production. ..heavy and long early crop, this was

In the coastal area of CalIfornIa, followed by a small crop for the last
in a narrow belt up to perhaps 30 of June and all of July, and then a
miles wide, particularly from San heavy August crop. In other seasons
Francisco south nearly to Los Angeles, the production might be similar to
both the day and night temperatures that of one or the other of these sea-
of midsummer are so low that flower- sons, or it might differ considerably.
bud initiation continues in most ordi- Such differences in crop production
nary varieties throughout the summer are expressions of the effects of vari-
even when days are the longest. Heavy ations in weather on flower initiation
commercial shipments are made usual- and development.
ly from A.pril to September a~d Octo- Coastal area of Oregon and Wash-
ber, and m some years even mto No- ington. Along the coast of Oregon and
vember. Washington no selection of varieties

Varieties have been bred and select- has been made as in California. The
ed for fruit production aft~r the ~arly- day lengths are enough longer so that
summer crop. They vary m theIr re- California varieties have not respond-
sponse to ~he low summer .te~pera- ed with extensive April to November
tures of t~I~ area. Some varIetIes are production of fruit in this area. Un-
more sensItIve to long days than to ..

Idlow temperature, and do not initiate doubtedl~ varIetIes that wou pro;
flower buds during the summer. duce durmg these months could be
Others produce flower buds freely and bred.

-~pal Horticulturist, Horticultur~l Crops Research Brahch, Agricultural Research
Service, United States Department of AgrIculture.
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Northem Europe. In northern Eu-
rope the pattern of flower-bud initia-
tion and fruit production in general
resembles that in northern United
States. Flower buds develop in the
fall, beginning in September, and
flowering and maturing of fruit occur
in spring and early summer, respec-
tively. Because of cooler early sum-
mers, the season of fruit production
may be slightly longer than in most of
northern United States. But, because
of the longer days, little flower-bud
initiation in most varieties seems to
occur in spring and summer. In 1947
a relatively late-maturing selection at
Auchincruive, Scotland, was named
Climax and introduced. It is sufficient-
ly sensitive to low temperatures, so
that it initiates many flower buds in
the very long days of summer in the
Netherlands, England, and Scotland,
and sets a heavy crop of fruit in Sep-
tember and October. Some other vari-
eties-Early Cambridge (English), Vic-
toire and Abondance (French), and
Gold Mine (Danish)-also exhibit this
pattern of midsummer production of
flower buds and fall fruit production.
In l.952, with below-normal summer
temperatures, flower buds were initi-
ated in late summer and fruit pro-
duced in the fall on many 'varieties in
northern Europe. The everbearing
varieties respond in northern Europe
much as they do in the northern
U~ited States, by initiating flower
buds throughout the summer.

Mexico, Central. America, and
Northern South America. Near the
city of Irapuato, Mexico, at about
5,2{)O-foot elevation, where most Mex-
ican strawberries are produced, winter
temperatures, like those in Florida,
are high enough for growth and fruit
production: During the rest of the
year, the temperatures are low enough
and the days short enough so that fruit
is produced throughout the year. How-
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ever, fruit production is greatest from
February to May.

F~rther south, from Guatemala to
Ecuador, as the days shorten, flower
buds may be initiated more continu-
ously than in Mexico throughout the
year wherever the elevation is high
enough for low temperatures to occur.
As Missionary is the variety that can
initiate flower buds at the highest tem-
peratures during short days, it is tne
best variety in the warmer areas at low
elevations. Though it succeeds at sea
level in Florida, Missionary produces
fruit there only until the temperatures
I?;et very high, usually in April. In the
Cauca River Valley of Colombia it
succeeds fairly :well at about 3,300-
foot elevation and prodl!ces fruit the
year through.

In Guatemala at about 5,600 feet
the Parramos variety, which resembles
the Perle de Prague of northern Eu-
rope, produces throughout the year
but bears heaviest in December.

Almost directly under the equator
at Ambato, Ecuador, the Ambato vari-
ety (of pure Fragaria chiloensis par-
entage) produces fruit throughout the
year, but bears heavier crops in F~b-
ruary, August, and December thanat
other times. Local climatic conditions,
such as seasonal wind movements, vari-
ations in rainfall and air drainage,
that seem to have relatively little ef-
fect on flower-bud formation when the
cropping season is short, become im-
portant when flower-bud initiation
.takes place over a period of several
months or throughout the year, as at
Ambato.

Presumably these environmental
conditions affect the everbearing vari-
eties in northern United States much
as they do the varieties that fruit con-
tinuously in the highlands of central
and northern South America. So far,
however, nb studies have been made
of the effects of various factors of the
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environment on fruit production of
everbearers.

Continuous flower-bud production
in strawberry species

Fragaria vesca and other diploids.
The so-called alpine, the everbearing
type of F. vesca, is reported to have
originated at Mont Cenis in the alpine
region of northern Italy and to have
been first brought into gardens in
1530. It apparently has a gene for con-
tinuous flower-bud initiation instead
of a gene for runner initiation. This
alpine type never produces runners
and all plants come from seed. Flower
buds start initiating a few months
after seed germination and continue
to do so under all conditions observed.
No intermediate condition between
late-summer and fall flower-bud for-
mation and continuous flower-bud
formation, has been observed by the
writer in F. vesca or in other diploid
species. However, in Europe a variety
often called Quatre Saisons (a descrip-
tive term properly applied only to the
alpine type) is said to be a two-crop

Fig. 1. Climax strawberry planted in March, flowering and fruiting on August 11, at
Kent, England.
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form of F. vesca. No everbearing type
similar to the alpine has been report-
ed in the other diploid species. Named
varieties of alpines are grown in west-
ern Europe commercially and seed of
the Baron Solemacher is regularly sold
in the United States.

Octoploid species. Summer and fall
flowering is not at all rare in the 3
octoploid species-F. virginiana, F.
ovalis.. and F. chiloensis-in the wild
and is probably in the genetic makeup
of cultivated strawberries. It has ap-
peared in seedlings of cultivated straw-
berries at various times during the last
century. Although most everbearing
varieties selected' from seedlings of
ordinary varieti~s have not be~n very
productive in the summer -and fall,
productive everbearing varieties have
been bred both in Europe and in
North America from them. At present
the Rockhill, Gem, Red Rich, and
Twentieth Century are among the best
in the United States. Charles (Geant)
Simmen, La Sans Rivale, RecQrd, and
St. Claude are said to be among. the
best in Europe.
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A different type of everbearing
seems to be shown by the western
North American species F. ovalis. It
does not normally flower and fruit in
the summer and fall where it. grows
wild, at elevations of from 5,000 feet
to 10,000 feet, from Colorado to
Oregon. However, many selections of
it collected from the wild have flow-
ered and fruited throughout the hot
summers at Glenn Dale and Beltsville,
Maryland. This response to climate
seems quite different from that of cul-
tivated everbearing varieties which
flower and fruit freely only in north-
ern states where the weather is rela-
tively cool.

Conclusions
The foregoing review of flower-bud

formation and fruit production is a
background from which to look at the
strawberry industry, the genetic make-
up of our varieties, and our research
programs.

In 1955 fresh strawberries were
available in the large markets of the
United States every month of the year.
Of course, the greatest quantity was
available in late spring and early sum-
mer at the time of usual fruit produc-
tion. However, during Ju}y, August,
and September large quantities of
strawberries were shipped from the
coastal areas of California. This sum-
mer and fall supply has become in-
creasingly important since 1945. In
northern states ever bearing varieties
also supply some berries to the mar-
kets throughout the summer and fall.
Though many other fruits are abun-
dant in the sumn;1er and fall in Cali-
fornia, large quantities of strawberries
have been sold fresh during this period
for, many years in this area. It seems
probable that eastern markets would
take large quantities also, and the
large shipments of the last few years
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from California to eastern markets
seem to bear this out.

Perhaps the most important addi-
tions to the fresh-fruit markets could
be made if ways could be found to
make the production of everbearing
varieties less risky and that of two-
crop and of summer- and fall-crop
varieties possible in certain areas,
especially in western Washington and
Oregon. For the coast of Oregon and
Washington a new group of varieties
might be bred that would fruit in the
summer and fall much as the Shasta,
Lassen, and other varieties do in coast-
al California. A second group might
be bred for the 'area east of the coastal
mountain range to give a second crop
in fall. Second cropping iH the autumn
may be possible in some areas of our
eastern states.

New varieties with different fruit-
ing seasons are needed, and there
seems to be abundant parental mate-
rial. The gene for summer fruiting of
F. ovalis, the wild strawberry of west-
ern North America, has not been in-
tegrated with genes for other desirable
characters into cultivated varieties,
and may be useful in giving flower-
bud formation in hot weather. Selet-
tions of F. chiloensis and F. virginiana
may have useful genes for out-of-sea-
son flowering and fruiting. The use-
fulness of the two-crop varieties of
Europe in breeding for second-crop
production also needs exploring.
Though high yields have been ob-
tained by mulching everbearing vari-
eties throughout the year, severe
losses of plants occur under such
mulching. Research to control such
losses is needed to determine whether
two-crop varieties are worth breeding.
Clear appraisal of the strawberry situ-
ation in each region should indicate
the research lines most needed for
modern Production practices.
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