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Results and Discussion are higher than the climatic ranks.
From Table 2 the climatic and geo- Errors might arise because: (1) the

graphic ranks of the eight locations, samples ~ay not be representative of,
represented by apple samples for eval- the locations, or (2) the average cli-
uation at Carbondale in 1958, were maticrecords may not be representa-
subjected to correlation analysis in an tive o~ the ~on?itions ~ecessary for
attempt to determine the relation- attractIve frUIts m a specIfic year.
ships between geographic position. The associations between the locac
and climatic conditions. High latitude tlon ~a.nks for geographic and climatic
is closely associated with low average condItIons favorable for attractive ap-
precipitation during all periods and ~les and. the locatio? ~anks fo~attrac-
with low average temperature during tIve f~Ult.characteristIcs o~tamed by
the spring and summer months. High examI~atIOn of Ko?achrome trans-
elevation is not associated with cli- parencIes, are shown m Table 4. High
matic conditions in any period. latitude is. significantly associated with

In addition to written descriptions ~ess promment dots. Th~s' association
of the apple samples, all possible com- IS supP?rted by. the ~mforml.y close
parisons of climatic effects on apple assocIatIon of hIgh latItude wIth low
development were recorded on 32 average precipitation (indicating low-
Kodach.ro~e transpar.encies showi~g ~r abs<?lute hu.midity andg~eater ~ight
29 varIetIes grQwn m two to SIX m~enslty) d~rmg: th~ g:owmg season.
locations; For each variety the HIgh e~evatIon I~ sIgmficantly corr~-
fruits from different locations ~hown late.d wIth ~tt~actIveness and few dots:
on the transparencies were evalc ThIs a8:8°clatIO? generally confirms
uated and ranked for general at- reports m the lIterature., ..
tractiveness, red overcolor intensity Throughout the entire gro,:,i~g
and extent, prominence of dots, and season, ~ver~ge a?solute ~~mldity
c?mparative number o( d?t~: The, va- an~ sunl1g~t mtens~t~-C?nditIOns as-
rlety ranks f~r each locatIon were soClated wIth pr~cIP!tatIon-ha,:,e. a
averaged for each characteristic. Ta- ~eater ~ffect on f:Ult characterls~Ics
bl 3 h th 1 t. k- d .mfluencmg attractIveness of a wIde

e sows e oca Ions ran e m f ..
." range 0 varIetIes than average tem-

order of most desIrable app!e.~amples perature; A significant correlation be-
f~r each of these characte.rIStICs. The tween high precipitation in the four
vIsual ranks of the locatI9ns for at- weeks after bloom and, red overcolor
tractiveness in 1958 (Table 3) were intensity at maturity reflects the im-
compared (r = ,48)wifh the climatic portance of favorable climatic cond'i-
ranks. for- attracti~eness (Table. 2). tions for growth of the fruit early in
~~al ranks, wIth few exceptIons, the fruit development perio,d. Low

.TJtis paper is Part II of publication No. II of the Illinois Horticultural Experiment
Station. Pa.rt I was published in F.V.H.D. Vol. 14, No.3, pages 53-56.
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Table 2. Percentile group ranks' of geographic and climatic conditions for locations
represented by apple samples evaluated for attractiveness at Carbondale, Illinois in
1958.

lThe range of each factor from Table I is divided into ten equal percentile groups. Each group is'
identified by a rank number: rank I being the most favorable condition of the factor for attractive apples
at harvest. '

"Percentile group rank for the average of the ranks for latitude, elevation, and average absolute humidity
and average temperature in the growing season, (omitting July because it is part of summer period).

average absolute humidity in July is
significantly correlated with greater
attractiveness, greater amount, of red
ovetcolor and less prominent dots.
During the summer months low aver-
age absolute humidity is significantly
correlated with less prominent dots.
Low average temperature during the
summer months is also closely associ,-
ated with less prominent dots athar-
vest. This is the only comparison
where average temperature was sig-
nificantly correlated with any fruit
characteristic influencing attractive-
ness.

The attractiveness of a wide range
of apple varieties at harvest is sig-
nificantly correlated with high eleva.
tion and with low average absolute
humidity in July. These correlations
confirm the observations by Magness
(2). The extent of red overcolor is
associated exclusively with low aver-
age absolute humidity in July-con-
firming the report (2) concerning the
beneficial effects of low humidity and
high light intensity on development
of red overcolor. The effect of low
night temperatures during the four
weeks before harvest (5, could not be
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Over- Prominence Number
color of ofinten.'!. 

dots dots

t t
t 5
5 2
5 6
5 t ,
3 ..5
8 4
9 :6

Location!

Table J. Percentile group rank of locations in 1958 for fruit characteristics influencing
attractiveness of apple varieties recorded on Kodachrome transparencies and comparison
of visual and climatic ranks for attractiveness (r = .48).

I

Avg. Attrac- Over- -~,

climatic tiveness color
raI!k amount, i

-""
Yakima, Wash. ',1 ,..1, ,~8 ;
Geneva, N, Y, 4 5 5 5
Wooster, Ohio 6 3 1 1
Urbana, Ill. 8 6 2 4
Manhattan, Kans. 10 1 3 1 ,
Louisiana, Mo. 10 5 8 6 ,
New Brunswick, N, J. 10 6 5 7
Carbondale, IlL 10 10 10 6

1Locations listed in order of relative expectation for attractiveness derived from average climatic rank
in Table 2.

tiveness of apples. In Table 5 the
growing season average absolute hu-
midity is identical for UrJ>ana, Illi-
nois; Manhatt~n, Kansas; and Car-
bondale, Illinois:

Evidently the major climatic condi-
tion responsible for the difference in
apple attractiveness is the difference
in growing season average tempera-
ture, although the ranks for attrac-
tiveness do not reflect the influence
of temperature differences as expected
from the literature. Similarly, Ne:w
Brunswick, New Jersey, has a lower
growing season average temperature
than Louisiana, Missouri, altho~gh
the growing season average absolute
humidity is the same. Again rank for
attractiveness does not confirm the
expected rank indicated by the differ-
ence in average temperatures. Oil the
other hand, the growing season aver-
age temperature is identical for Yaki-
ma, Washington and Geneva, New
York, an(i also for Manhattan, Kan-
sas and Louisiana, Missouri. In these
sets of locations the decisive factor in
apple attractiveness is the difference
in the growing season average abso-
lute humidity: Characteristically, the
ranks for attractiveqess in the latter
sets of locations agree with the ex'
pected effect'of differences in the
growing season average ranks for

adequately tested. However, average
temperature is not ,associated with the
extent of color development. Over-
color intensity is associated only with
high average precipitation and high
average absolute humidity during the
first four weeks after bloom. Indirect-
ly this association reflects the im-
portance of conditions favorable for
growth and accumulation of carbo-
hydrates (2).

The frequency of dots is not asso-
ciated with a specific climatic condi-
tion in any period, and the reports
(I, 3, 4) of the influence of environ-
ment on dot development cannot be
confirmed. The prominence of dots
at harvest is significantly associated
with high average absolute humidity
during July and the summer months,
and also with high average tempera-
ture during the summer months.
These results confirm the report by
Verner (6) on the effect of high rela-
tive humidity during the summer.
Reports on the effect of high temper-
ature on the prominence of dots are
not evident in the literature.

By grouping the .location ranks for
average absolute humidity and aver-
age temperatures from Table 2, the
respective averages of these climatic
conditions are,more readily compared
to visualize their effects on the attraC"
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Table 4. Correlation coefficients (r) for relationships between percentile group ranks for
geographic and climatic conditions. and for fruit characteristics favorable for attractiveness
of apple samples in 1958.

Geographic and
climatic conditions

Fruit characteristics

Attrac- Overcolor Overcolor Dot
tiveness ' extent intensity prominence

,

.53 .58 -.40 .698

.14* .54 .42 .49
"

Dot
frequency

.03

.68"

-.49

-.94

59

)6
.68&

-.42

-.33

.30
.43"'-.Q1

.i~'~ .L t Ot d "...1,."" ", ' a lU e ',' .
Elevation '

-.
Firstcrit. periQd

A\fg. precip & abs.hum.
Avg. temp. ':

July c.' .
Avg. abs. hum. .
Avg. daily max. temp.

.,

678
23

.65&

.39

-..34
-.03

68&
37

60
13

-,.47
:43
.17

44
58
10

.67a

67a
.04

-.45

-.34

-.04

41
35
13

Summer period
Avg. abs. hum. and
sunlight intensity
Avg. temp.
Avg. % poss. sunshine

Second crit. period
Avg. abs. hum. and
sunlight intensity
Avg. temp.

53
29

56
45

32
15

,58
.59

57
14

'Significant at 10% level.
.Significant at 5% level.
"Significant at I % level.

Table 5. Percentile group rank of locations for climatic conditions (from Table 2) most
important in affecting attractiveness of apple fruits compared with visual percentile group
rank for attractiveness (from Table 3).
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average absolute humidity. This sit-
uation is confirmation of previous
statements that absolute humidity
and sunlight intensity-conditions di-
rectly associated with precipitation-
have greater influence on factors in
attractiveness of apple fruits than
average temperature throughout the
growing season.

color and less prominent dots on ap-
ple fruits' at harvest. Low average pre-
cipitation (indicating low average ab-
solute humidity and high light inten-
sity) and low average temperature
during the summer months are associ-
ated with less prominent dots on ap-
ple fruits at harvest. These climatic
conditions are more effective in influ-
encing the development of less prom-,
inent dots during the summer mon~hs
than during the four weeks before
harvest. High precipitation during
the four weeks after bloom was asso-
ciated with high intensity of red over-
color in apple fruits at harvest-in-
directly emphasizing the importance
of favorable growing conditions for
the accumulation of carbohydrates in
fruits.
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SUMMARY

Apple variety samples representing
eight geographic locations in the Uni-
ted States were visually and photo-
graphically evaluated for fruit charac-
teristics affecting attractiveness. Geo-
graphic and climatic conditions influ-
encing attractiveness were summa-
rized for each location. Fruit attrac-
tiveness and climatic conditions favor-
ing attractiveness were compared by
correlation analysis. The agreement
between the location ranks for attrac-
tiveness, by the two methods, is not
statistically significant. (r = .48).

For this group of locations high
latitude is closely associated with low
average precipitation throughout the
growing season. Average absolute hu-
midity varies directly with average
precipitation (r = .80**) in July.
High latitude is also associated with
less prominent dots on apple fruits at
harvest. High elevation is associated
with greater attractiveness and fewer
dots on apple fruits at harvest.

Throughout the growing se.ason,
precipitation (with associated abso-
lute humidity and sunlight intensity)
has greater effect than average tem-
perature on characteristics affecting
attractiveness of apple fruits at har-
vest. The percentage of possible sum-
mer sunshine is not associated with
characteristics affecting attractiveness
of apple fruits at harvest.

Low average absolute humidity in
July is associated with greater attrac-
tiveness, greater amount of red over-




