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Many good commercial apple vari-
eties that have satisfactory color and
attractiveness as grown in other apple
producing regions show poor color de-
velopment and finish when grown at
Carbondale. In an earlier paper, Mow-
ry (9) stated that tht: apple variety
testing program at the Illinois Horti-
cultural Experiment Station (IHES)
was being conducted to find- early
maturing, highly colored, and attrac-
tive, dessert and culinary apples that
were firm enough to be handled in the
wholesale channels. In addition, the
climatically adapted varieties are be-
ing used as parents for contributing
specific characters in the apple scab
resistance breeding program.

The IHES held an apple show in
1958 for which eight state experiment
stations provided a total of 130 dis'-
play samples of as many varieties as
possible from a lis.t suggesting 30 com-
mercial varieties. Such display samples
are assumed to be good representative
specimens of the varieties for the par-
ticular geographic regions. However,
conclusions about the relative value of
the varieties should be regarded as
tentative, because many inequalities
in the condition of the samples un-
doubtedly existed. Differences in fruit
color, firmness, and attractiveness
would be induced by non-uniformity
of storage conditions, seasons of ma-
turity, stages of maturity and the nec-
essary handling of the display samples.
Conclusions about climatic adaptation
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would not be valid if the sample were'
not large enough or were improperly
selected to be truly representative of
the usual appearance of the variety as
grown in that location.

.The major fruit characteristics of
all these selections were described and
tabulated ~ccordirig to the standards
in use at the IHES. The rating for.
attractiveness is a summar:y of the
impression given by the ground color,
red overcolor and' the skin finish
ratings. Extent of red overcolor is th~
percentage of the surface covered; in-
tensity is the estimated chroma of the
red overcolor; and type is the uniform-
ity of coloration as described by stripe,
splash, wash and similar terms. The
skin finish rating includes the1teedom
from russet and scarf skin; the pronii~
nence of the dots; and the surface
description, such as waxy or oily. The
ground color is rated yellow or green.

According to IRES standar:ds"an
ideally attractive apple specime~ is de-
scribed as follows: yellow ground
color; 100 percent medium red ~ash;
no bloom, russet Of scarf skin; incon-
spicuous dots; and waxy finish capable
of high gloss when polished,

Literature Review
Climatic factors directly affect the

development of red overcolor on apple
fruits after certain basic requirements
are fulfilled. Gourley and Howlett (6)
inferred that ead1 variety had a genet-
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"from (I) Ambassador World Atlas.
"from (4) Encyclopedia Britannica.
'from (15) Climate and Man.
'Mean daily temperature rises above 45°F. from (2) Atlas of American Agriculture.
"Calculated from Magness (8) and Powell et al. (10).
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allowing the yellow ground color and
a brighter red overcolor to show,
which enhanced the attractiveness of
the fruiL Howeyer, Magness (7) stated
some red summer apple varieties were
capable of developing attractive red
overcolor at high temperatures be-
cause sufficient carbohydrates had
been accumulated in the fruit for
anthocyanin formation. Evidently, the-
effect of climatic factors on the attrac-
tiveness oJ the fruit at harvest is most
apparent during two critical periods
in the growth of the fruit-(l) the four
weeks following pollination and (2)
the four weeks preceding harvest.

Verner (17) noted that high relative
humidity during the summer and fall
months caused enlargement of the
lenticels and development of russet
on fruits. Cracking and weathering of
the epidermis resulted in increased de-
velopment of corky parenchyma cells,
particularly under the dots. Gardner
et al. (5) thought russeting of fruit also
acccompanied low light intensity.
High relative humidity might be t;ffec-
tive in causing russet by the atmos-
pheric moisture intercepting the ultra
violet light and thus reducing light
intensity.

Powell et al. (10) estimated the time
sequence of apple tree development
for Illinois. Growth of apple trees gen-
erally began about March 16 in south-
ern Illinois, full bloom occurred about
April 16, petal fall about April 26,
and Delicious was harvested about
September 10. This date for start of
growth is identical with the average
date at which the mean daily tempera-
ture rises above 45 of. at Carbondale
as reported by Baker (2). This tem-
perature is commonly considered to be
close to the minimum temperature ef-
fective for growth and development of
flower parts during pollination and
fertilization. Therefore, the date the
mean daily t~mperature rises above
45 of. may be used 'as a rough indi-
cation of the time of bud break in

Taylor and Downing (13) reported
that most of the growth of apple fruits
occurred during the late ~ummer a~d
autumn months, and soil moisture had
the most effect on size and yield dur-
ing the m<;>nth before harvest.

Clements (3) reported that pome
fruit lenticels (dots) were formed from
stomata before the fruit was two to
four weeks old. Environmental factors
must be effective before this time to
influence the number or distribution
of dots. The soil moisture supply was
effective in altering the number of
dots formed. Tukey and Young (14)
stated that after the first month of
fruit growth cell division was very
slow, and additional g-rowth of the
fruit was accomplished primarily by
cell enlargement. The attractiveness
of the fruit at harvest would be im-
proved if climatic factors during- the
four weeks after bloom are unfavor-
able for the formation of many sto-
mata which may develop into dots on
the fruit surface. According- to Salis-
bury (12) formation of stomates is dis-
courag-ed by a ~ow soil water supply,
low light intensity, and high relative
humidity caused hy low temperatures,
high atmospheric moisture and low
wind velocities.

Magness (7) reported that high light
intensity, cloudless days, low tempera-
tures and low humidity-conditions
generally characteristic of high alti-
tudes and latitudes- were most favor-
able for the maximum development of
intense red overcolor on apple fruits.
According to Uota (16) low average
night temperatures during the four
weeks before harvest improved red
overcolor development on McIntosh
apples. Reger (I I) stated that chloro-
phyll, responsible for green ground
color in immature fruits, reduced at-
tractiveness by partially masking: the
red color, and by screening blue-violet
lii?;ht important in anthocyanin forma-
tion. Chlorophyll was most readily de-
composed at low temperatures, thus
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various localities. Time of bloom can
be estimated as four weeks later than
bud break and petal fall another two
weeks later. Thus, the four week pe-
riodin the early growth of the fruit
during which dots are being formed,
extends from approximately six to tenweeks after " bud break in specific lo-

calities. The calendar dates of this
period approximate the month of May
for Carbondale, the earliest region
considered, arid the period June 8 to
,July 8 in Geneva," New York, theiatest
location considered.

The approximate time of harvest
can be obtained by adding the days to
maturity, reported by Magness (8) for
important commercial varieties, to the
time of bloom previously stated to be
approximately four weeks after the
average date when the mean daily
temperature rises above 45°F. Thus
for Delicious, 150 days after April 16
gives the harvest date of September 16
at Carbondale; which is quite close to
the actual harvest time.

Table I shows pertinent geographic
and climatic conditions associated with
the locations represented by apple
samples which were evaluated for at-
tractiveness. Since the desired climatic
records were sometimes unavailable
for the desired period, some calcula-
tions were made from records that
were available. Average precipitation
and average temperature data were ob-
tained for all periods and for each
location. Absolute humidity or vapor
pressure, as compared with rel~tive
humidity, was considered 'a more ac-
curate measure of the potential effect
of water vapor in the atmosphere on
the finish of apples, because it is not
subject to wide diurnal variations with
temperature changes. Averag-e abso-
lute humidity, average precipitation
and average daily maximum tempera-
ture recordslwere available for July at
all locations. A correlation analysis of
the average July precipitation and

July absolute humidity showed a very
close direct association (r = .80* *).
Thus, the average absolute humidity
was considered directly proportional
to the average precipitation during
periods for which absolute humidity
records were unavailable.

Records of the average percentage
of possible sunshine were available for
only the summer months. For other
periods, the duration and intensity of
sunshine was considered inversely pro-
portional to the average precipitation
with its accompanying cloudiness. The
duration of the first and second criti-
cal periods was calculated from the
average date (2) at which the mean
daily temperature rises above 45 OF. in
each location, and the time schedule
(8, 10) for fruit development of De-
licious apples.

(to be continued)
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Apple Varieties for Quebec
McIntosh now constitutes 65% of

all the apple trees in Quebec, accord-
ing to Dr. D. S. Blair, of the Experi-
mental Station at Ottawa. Indications
are that this variety will increase to
75% within ten years. Dr. Blair
recommends to Quebec growers that
they decrease their McIntosh plantings
to 50% because of the difficulty in
picking this variety at the proper
stage for best keeping quality. The
varieties and percentages that he
recommends for Quebec are as follows:
0-342 and T441-5%; Red Atla~:-
5%; Red Melba-5%; Lobe-c-,IO%;
Mclntosh-50o;o and Bankroft-25%.
Red Melba and Red Atlas are highly
colored varieties for the August mar-
ket. Lobo is harvested ahead of McIn-
tosh. Bankroft, most promising of the
newer late varieties for Quebec, has
good size, appearance, keeps longer
than McIntosh, is high yielding, and
has acceptable eating and cooking
quality.
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Cimarron Grape
The Cimarron grape was originated

by Dr. H. A. Hinrichs and introduced
by the Oklahoma Agricultural Experi-
ment Station in 1958, and will be
available in 1960. It is a blue-black.,
grape with heavy bloom. Flesh is ten-
der,juicy, sweet, with low acidity and
ripens evenly. It is similar in shape
and color to Concord, but somewhat
smaller. Vine is apparently hardy to
cold, resistant to black rot and drough,
and is healthy and productive.~R. M.
Brooks.

~~~

On the basis of a strawberry vari-
ety test at the Delta Branch Experi-
ment Station of Mississippi State Col-
lege at Stoneville, in 1956 and 1957,
W. W. Watson has recommended for
both home garden and commercial
planting in that area the varieties
Dixieland, Albritton, Pocahontas andBlakemore. .




