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HARVESTING AND CANNING SWEET
CHERRIES

That time of picking has material bearing upon
the dessert and canning quality of sweet cherries
is clearly indicated by these preliminary studies.

Premature picking appears to be a common fault
of sweet cherry harvesting in Oregon.

When picked prematurely sweet cherries are un-
dersized, are low in sugars, are high in acid, and
lose weight readily both in storage and in transit.

Prematurely picked sweet cherries give when
canned a product that is soft in texture, more or
less flat in taste, considerably shriveled, and requir-
ing excessive amounts of sugar.
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Preliminary Studies Relating to the
Harvesting and Canning of

Sweet Cherries
By

HENRY HARTMAN

INTRODUCTION
While attention has been paid to certain phases of the sweet cherry

industry, very little work has been done which bears upon handling
practices. No detailed study has been made of the physical and chemical
activities of sweet cherries during the period of ripening and decay, and
it is generally admitted that under present methods of harvesting, ship-
ping, and processing, the best quality is seldom obtained. While the
sweet cherry is potentially one of the finest of all fruits, it is only occa-
sionally that the consumer has the opportunity of appreciating its real
worth.

The present study, which is a phase of the general fruit handling
problem of the Oregon Experiment Station, was undertaken in 1924.
This circular, therefore, covers the work of a single season and is merely
a preliminary statement of results. Additional work must be done before
a final report can be made.

EXPERIMENTAL
Time of picking in relation to fresh fruit quality. Casual observa-

tions of the handling of the sWeet cherry have emphasized the fact that
the degree of maturity which the fruit has attained when picked exerts a
pronounced influence upon its ultimate dessert or fresh fruit quality. To
gain more information on this factor, the following experiment was un-
dertaken: Representative lots of Napoleon (Royal Ann) and Lambert
were gathered at intervals of two to four days. Altogether, ten pickings
of Napoleon were made, the first on June 17, and the final on July 12.
Nine pickings of Lambert were made between June 24 and July 22.
Within these ranges of season the fruit of each variety passed from a
stage of comparative immaturity to one beyond the optimum picking
condition. To reduce the probability of environmental difference, all the
lots of each variety were taken from a single tree, and an attempt was
made to select only the specimens that were of average maturity for the
particular time of picking. A portion of the fruit from each lot was
placed in common storage at a temperature of 66° F. and a: relative hu-
midity of 50 to 60 percent. Tests and observations were made with the
aim of ascertaining, so far as possible, the relation of time of picking to
(1) firmness, (2) sugar content, (3) acid content, (4) size, (5) dessert
quality, (6) keeping quality, and (7) color.

The data obtained in this test are given in Tables I II
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Goat! color for the variety. Apparently full-sized. Sweet
and of good quality.

High in color. Apparently lull sized. Full quality (or
the variety.

High iii cr,lor. Apparently full-sized. Full quality for
the variety. Slight indication f shriveling.

1-11gb in color. Apparently lull-sized. Very sweet, but
slightly insipid. Some indication of shriveling. Scald
present on some specimens. Evidently past prime
condition.

10 7-12

TABLE I. EFFECTS OF TIME OF PICKING ON THE FRESH FRUIT QUALITY OF NAPOLEON CHERRIES

Acid in Ave.
Date Sugar juice weight Increase

Lot of Pressure in juice (calculated of in
No. picking test (Balling) as malic) specimen weight Condition at picking time

gr gr. %
6-17 295.0 12.1 64 4.89 Undercolored for, the variety. Undersized. Sour and

more or less bitter in taste. Tendency to show bruis-
es.

6-19 272.1 13 2 4.92 Undercolored for the, variety. Undersized. Sour and
more or less bitter in taste. Tendency to show bruis-
es.

6-21 274.2 14.2 .57 5.12 4,7 Considerably richer in color. More or less undersized.
Still more or less sour and bitter, but much better in
quality. Tendency to show, bruises less evident.

6-24 260.8 15.3 .55 5.98 22.3 Fairly good color for the variety. ,Much larger in size.
Fair in quality, but still lackrn in sweetness.

6-26 251.0 15.5 .54 6.04 23.5 Good color for the variety. Still slightly undersized.
Fair in quality but still lacking somewhat in sweet-
ness.

6 6-30 266.4 18.9 .51 6.27 26.9

7 7.3 249.4 19.6 .50 6.28 26.9

8 7-6 261.2 20.9 .50 6.36 30.0

9 7-9 255.0 22.4 .44 6.37 30.2

243.8 22.3 .35 6.37 30.2 1-Iih in color. Apparently full-sized: Very sweet but
insipid. Some indication of shriveling. Scald present
on some specimens. Evidently past prime condition.



Purple in color. Still lacking in size and quali
Purple in color. Fairly large in size. Fairly

quality.
Dark purple in color. Apparently full.sized. S

of good quality.
Dark purple in color. Apparently full-sized. Ve

with strong cherry flavor.

Lot
No.

TABLE II.

Date
of

picking

gr.

EFFECTS OF TIME OF PICKING ON THE FRESH FRUIT QUALITY OF LAMBERT CHERRIES

Acid in Ave.
Sugar juice weight Increase

Pressure in juice (calculated of in
test (Balling) as malic) specimens weight Condition at picking time

% gr. %
6-24 294.8 11.3 .41 5.95 Reddish-purple in color. Undersized for the variety. .

Sour and more or less bitter in taste.
2 6-27 272.0 11.8 .38 6.01 .9 Slightly darker in color. Undersized for the variety. <

Sour and more or less bitter in taste.
3 6.30 270.4 13.8 .37 6.23 4.5 Darker in color. Undersized for the variety. Better in

quality, but still somewhat bitter and lacking in
sweetness. Z

4 7-3 243.8 15.0 .33 6.31 5.9 Darker in color. Still undersized for the variety. Bet-
ter in quality, but still somewhat bitter and lacking
in sweetness.

.

5 7-6 249.4 16.2 .33 7.34 23.1 ty.
6 7-9 244.8 17.8 33 7.56 26.8 good in

C-)
7 7-14 232.4 18.9 .28 7.75 30.0 weet and t

8 7-19 217.6 21.1 .26 8.10 35.9 ry sweet, Z

9 7-22 213.6 22.2 .24 8.12 36.2 Dark purple in color. Apparently full-sized. Very
sweet with strong cherry flavor. Slight indication ol
shriveling. Evidently past prime condition.

Z
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Firmness. The firmness of the fruit at the time of picking was de-
termined by means of a specially constructed pressure tester, consisting
chiefly of a round-pointed glass plunger two millimeters in diameter and
a Chatilon metric spring scale. With this apparatus (Fig. 1) it was
possible to measure the resistance to pressure offered by the epidermal
and cortical region of the cherry. The figures given (Tables I and II)
represent the average of at least one hundred determinations in each
case.

Fig. 1. Special pressure tester devised for
determining the firmness of cherries.

Fig. 2. Balling scale hydrometer and
cylinder used in ascertaining the sugars
and other soluble solids in the raw
joice and sirup.
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It is apparent from these figures that there was a gradual decrease
of resistance throughout the season. This decrease, however, was less
striking than that commonly manifested liv other fruits. in Napoleon.
for example, the decrease in resistance for the entire perod was but
17.3 percent, this in spite of the fact that during this time the fruit
passed from a stage of immaturity to one considerably past prime con-
dition. During the period when the variety could really be considered
marketable, the decrease in resistance was but 4.1 percent. Allowing the
fruit to hang a few days longer, therefore, does not materially affect
firmness. Poorly colored specimens such as those growing in the shade,
were found to be softer in texture than those that attain full color for

bles I and 11), therefore, cannot be taken as indicatin
of sugar present. Rather, they express the percenta
For a comparative study of sugar changes, however,
quate. Determinations were made upon fresh juice
the fruit was removed froni the trees. The juice was

HARVESTING ANI) CANNING SWEET CHERRIES

the variety.
Sugar content. The sugar content of the juice was determined by

means of a Balling scale hydrometer (Fig. 2). The figures given (Ta-
g the exact amounts
ge of soluble solids.
they are fairly ade-

a few minutes after
extracted by means

of a tincture press (Fig. 3). In each case the figures given represent
the average of several determinations and are corrected for a temper-
ature of 600 F.

Obviously, there was a consistent and rather pronounced increase
in sugars during the period of maturity, The juice of the Napoleon from
the time of the first picking to that
of the last, showed an increase in
soluble solids from 12.1 to 22.4
percent, while that of the Lambert
showed an increase from 11.3 to
22.2 percent. Not only was the in-
crease in sugars rapid at the be-
ginning of the period, but it con-
tinued even to the time when the
fruit was past its prime The well
colored fruit showed a higher su-
gar content throughout the season
than did the fruit that was under-
colored.

Acid content. A gradual re-
duction of the acid took place dur-
ing the ripening period, Napoleon
showing a reduction from .64 to
.35 percent and Lambert from .41
to .24 percent. The reduction (Ta-
bles I and II) seems to have been
consistent throughout the season.

The acid content was deter-
mined by titrating the fresh juice
with N/10 sodium hydroxide, the
acid present being calculated as
malic. Fifty cubic centimeters of
juice was used for each determina- Fig.). The tincture press. A satisfactroy
tion, and the figures given are the devise for extracting juice from fresh
average of three determinations. cherrtes.



matter of particular interest to growers of
rease in weight and size of the fruit during
sacrifice in tonnage does the grower make
prematurely and, conversely, what increase
is allowed to hang until fully ripe?

e data obtained in this manner (Tables I and II)
her marked increase in weight from the time chcrr
the time when they are fully ripened. The Napol
bowed an increase of 30.2 percent, while Lamber

crease of 36.2 percent, This gives an average daily
percent in the case of Napoleon and nearly 1.3 pe
Lanibert. Though the greater increase took place
reached prime condition (Fig. 4), the specimens
weight even after full maturity was attained.

'4

7

0

/

Fig. 4. Curve showing the increase in weight dl Lambert cherries during the ripening
period. (Increase expressed in percent.)

Dessert quality. Time of picking had a marked effect on dessert
quality. All the fruit from the early pickings was sour and more or less
bitter in taste. That picked late in the season was very sweet in taste,
but was slightly insipid in sortie cases. By far the best quality for Na-
poleon was attained by the fruit picked between June 30 and July 6,
while the best Larnbert quality developed with the fruit picked between
July 14 and 19. The juice of both Napoleon and Lambert became richer
and more sirupy in nature as the season progressed. The small and
undersized specimens from the lower portions of the tree all developed
good size and quality when allpwed to hang a few days longer.

10 0. A. C. EXPERIMENT STATION CIRCULAR 61

Increase in weight. A
sweet cherries is that of inc
the ripening period. What
when he picks his cherries
may be expected if the fruit

Information on this point was obtained by weighing about 1,000
specimens at the time of each picking and computing the average weight
of the specimens.

Th show that there
is a rat ies begin matur-
ing to eon, during this
time, S t showed an in-

increase of over 1.2
rccnt in the case of
just before the fruit

continued to gain

JUNE JUNE JUNE JULY JULY JULY JULY JULY JULY JULY
2? 27 50 3 T a 5 16
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Observations of the fruit placed in storage gave no indication that
sweet cherries ever improve in quality after picking. The reverse of
this, in fact, appeared to be true. In the case of the early picked fruit,
acidity and bitterness seemed to become more pronounced and in no
case was there an apparent increase in sweetness.

Of recent years, there has been a manifest tendency in certain dis-
tricts of the Pacific Northwest to harvest cherries while still compara-
tively immature. In 1924 most of the commercial crop in Western Ore-
gon, whether for the cannery or for the fresh fruit trade, was gathered
long before the fruit had attained full quality. Already this practice is
affecting the market, and unless the matter receives attention soon, the
sweet cherry from this region will lose much of the reputation it at-
tained in past years.

Shipping quality. Time of picking does not seem to affect material-
ly the shipping quality of sweet cherries. Cherries picked when fully
matured apparently held up as well as did those picked while compara-
tively green. They did not shrivel so badly and they displayed less dis-
coloration due to oxidase activity. Bruises and decay organisms appear
to have much more influence upon the shipping qualities of sweet cher-
ries than time of picking.

Color. Time of picking had a definite effect upon the color of the
fruit. Within the time covered by the picking dates of these experi-
ments, Lambert changed in color from a light purplish red to a deep
purple. The juice of this variety likewise changed from a light red to a
dark purple color. Without doubt, there is a correlation between color
intensity and the flavor and sugar content of this variety. Napo-
leon differs from Lambert in that two distinct color elements are asso-
ciated with it. The "ground" or "undercolor" changes from a green to a
pale yellow and finally to a light gold color during the ripening process.
Ground color appears to be directly associated with the maturity chang-
es. The "red" or "overcolor," on the other hand, seems to be brought
on by factors not closely related to the ripening process. Generally the
overcolor in Napoleon gains in intensity until about mid-season. The
juice of this variety does not undergo material color changes during
the period of maturity.

TESTS OF MATURITY

When left to their discretion, growers have generally determined
the time of picking of sweet cherries by the aid of such factors as sweet-
ness, size, and color. Obviously, these are capable of various interpreta-
tions, with the result that controversies arise, and that the sweet cherry
crop is harvested at widely varying stages of maturity. Doubtless there
is need for a test of maturity that will indicate rather definitely the
degree of ripeness, that will exclude the human element so far as possi-
ble, and that can be easily and quickly applied.

The pressure test. It is true, as already indicated, that sweet cher-
ries manifest a gradual decrease in resistance to pressure during the
ripening season, but this apparently is not sufficiently indicative to be a
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reliable guide to time of picking. Consequently, the pressure test does
not appear feasible as a result of these experiments.

The specific gravity test. As already shown, there is a marked and
rather consistent increase in sugars and other soluble solids during the
ripening of sweet cherries, and a test of maturity based upon the specific
gravity of the juice appears as a possibility at this time. The work of
several seasons, however, will be necessary before the practical value of
this test can be fully ascertained and before definite recommendations
can be made.

A test of this nature would not be difficult to apply under field condi-
tions. The specific gravity of the juice can easily be determined by ap-
plying a Balling scale hydrometer of proper size and graduation to a
small quantity of the raw juice.

LOSS OF WEIGHT AFTER HARVEST
It is a matter of common knowledge that fruit loses weight follow-

ing removal from the tree or vine.1 Sweet cherries, in particular, lose
weight under certain conditions. Two factors account for loss of weight
in fruit: (1) natural decomposition and (2) excessive transpiration. Loss
of weight through natural decomposition is usually insignificant in terms
of handling practices, and practically all loss of weight in fruit is occa-
sioned by loss of moisture. This factor, in general, is governed by (1)
relative humidity, (2) aeration, (3) temperature, (4) time of picking, (5)
condition of the epidermis, and (6) kind and variety of fruit.

The relation of humidity and aeration to loss of weight in sweet
cherries. On June 26 twelve pounds of Napoleon cherries were gathered
and divided into three lots of four pounds each. Lot 1 was placed in a
storage room in which air circulation was abundant, and in which a rela-
tive humidity varying between 50 and 60 percent was maintained. Lot
2 was stored at the same relative humidity, but without air circulation.
Lot 3 was stored at a relative humidity of 80 to 85 percent, and also with-
oiIl air circulation. All three rooms were kept at a temperature of 66°
F. At the end of 28 days, the three lots were removed from storage, and
the loss of weight was computed. Table III gives the data obtained.

TABLE III. THE RELATION OF HUMID1TY AND AERATION TO LOSS OF
WEIGHT IN NAPOLEON CHERRIES

0

0 0 Condition of fruit at
end of storage period.

bCbbann

The figures given in Table III show that both aeration and humidity
have influence upon loss of weight in sweet cherries. The fruit of lot 1

0 1-'"
%

1 6-26 28 76.4 Practically dried.
or less moldy.

More
2 6-26 28 48.2 Much shriveled.

or less moldy.
More

3 6-26 28 11.1 Plump and turgid.
little mold.

Very

F.
66 50-60 with

circulatioi
66 50-60 wjihout

circu!atioo
66 80-85 without

circulation



Fig. 5. The effects of humidity on loss of w ight in sweet cherries after harvest. (I) Stored for 28 days at a temperature
of 66 F. and a relative humidity of 80 to 85 percent. (IJ) Stored for 28 days at a temperature of 66 F. and a rela-
tive humidity of 50 to 60 percent.



showed a loss of 76.4 percent and was practically dried
28 days. That of lot 2 showed a loss of 48.2 percen
shriveled, while that of lot 3 showed a loss of only 11.1
fairly plump and turgid at the end of the period. Fig.
the fruit from lots 2 and 3 at the conclusion of the test.

Fungous diseases arc the common cause of decay in sweet cherries.
in general, the organisms which cause decay in cherries may be divided
into two groups: (1) those which have the ability to penetrate the
sound fruit, aiid (2) those which must rely for entrance UPOfl mechanical
injuries and skin abrasions. An example of the former is brown-rot
(Sclerotinia cincrea), which during some seasons is very serious in
stone fruits of all kinds.' This disease must be controlled by spraying
and by orchard sanitation, The latter class of organisms is represented
by common gray mold (Botrytis) and blue mold (Penicilliuin). These
fungi arc responsible for most of the losses in sweet cherries, aside from
those occasioned by brown-rot.

the development of fungi. The humidity
a limiting factor in the development of
cases, where skin injuries were Present,
dative humidity was high or low. The
ni the fruit itself was sufficient for the

germination of the spores an
ries which showed the effects
more susceptible to mold than
importance of careful handhi
again emphasized in these tes

l'o gain information relation of time
canning civahity, Napoleo t cherries were
canned at short intervals on. Altogether,
of Napoleon were made b and July 8. Thr
Lambert were made on Ju respectively. Th
case was processed in accordance with accepted commercial canning
practices, the work being done in cooperation with the departments of
Horticultural Products and Bacteriology of the Oregon Agricultural
College. In the case of Napoleon, six cans of each picking were pro-
cessed in 40 percent sirup, while a like number were processed in
water, The fruit from the Lambert pickings was processed in 40
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at the end of the
and was badly

percent and was
5 shows some of

CAUSES OF DECAY IN SWEET CHERRIES

The relation of humidity to
of the air does not seem to be
mold in sweet cherries. In all
mold developed, whether the r
juice and moisture exuding fro

d for the growth of the mycelium. Cher-
of excessive transpiration appeared to be
the ones that were plump and turgid. The

ng as a means of preventing mold was
ts.

TIME OF PICKING IN RELATION TO CANNING QUALITY

In past years the canning trade centered its attention primarily upon
processing methods and gave only slight consideration to the handling
of the raw product. It is now generally admitted, however, that many
of the vicissitudes of fruit canning are due, not so much to variation in
canning procedure, as to the differences occasioned by the treatment the
product receives in the orchard, on the way to the cannery, and in
storage.

concerning the of picking to
n and Lamber gathered and
during the seas eight pickings
etween June 17 ee pickings of
ly 4, 11, and 20, e fruit in each

percent sirup only. Each lot was cooked for 1l minutes in the An-
derson-Barngrover rotary cooker, and was given an exhaust of 8 mm-
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Small in size. More or less shriveled. Soft in lexture. Flat in taste anti but
slightly aromatic. Pale in color. Juice, light in color. Considerable discolnra.
[inTl at stein ends.

Small it, size. More or less shriveled. Soft in texture. Flat in taste and only
slightly aromatic. Pale in color. Juice light in color. Considerable dtscolora-
tiot, at stem ends.

Larger in size. Less shriveled. Somewhat firmer in texture. Better in taste
with stronger aroma. Richer in color. Juice light in color. Slight discolora-
tion at steni ends.

Fairly large iii size. Less shriveled. Fairly firm in texture. Better m taste with
stronger aroma. Good golden color. Jtiice light in color, Practically no dis-
coloration at stem etids.

Large in size. Practically no shriveling. Firmer in texture. Fairly good flavor
with stronger aroma. Good golden color. Juice light in color. No discolora-
Lion at stent ends.

Large in size. Practically no shriveling. Firm in texture. Good cherry flavor,
viil, strong aroma. Good golden color. Juice light in color. No discoloration
at stem ends.

TABLE IV. EFFECTS OF TIME OF PICKING ON THE CANNING QUALITY OF NAPOLEON CHERRIES
(Canned in 40 percent sirup)

Date of Firmness
picking Sirup cut of fruit

and out Dilution after
canning (Balling) of sirup canning

U)

% gr.
6-17 22.5 43.7 63.1

U)
6-19 24 7 38.2 61.9

z
6-21 25.1 37.2 73.0

6-24 24.7 38.2 82.2

n
6-26 26.2 34.5 83.1 z
6-30 27.6 32.2 90.5 z

C)

7-3

7-8

28.4

31.5

29.0

21.2

91.4

94.4

Full sized. Practically no shriveling. Very firm in texture. Strong cherry flavor
and aroma. Some discoloration evident. Juice slightly darker in color. No
discoloration at stem ends.

Full sized. Practically no shriveling. Very firm in texture. Strong cherry flavor
and aroma. Considerable discoloration. Juice darker in color. No discolora-
tion at stem ends.

Pt
Pt

C)

Condition of fruit after canning. z



in taste. Slighil
oloration at stem
Slightly aromatic.
stem ends.

ewbat larger in size. Not shriveled. Somewhat firmer
bitter in taste, but not ol good quality. Sltghly aromat
Juice light colored, slight discoloration at stem ends.

4 ly large in size. Not shriveled. Somewhat firmer in
Aroma more pronounced. tlrighter and livelier in color.
no discoloration at stem ends.

Nøt shriveled. Fairly gord in quality. Aroma
Juice light colored. Practically no discoloration

6 . Not shriveled. Fairly firm in texture. Good
den color, with s,ccasiooal ti-ace of discoloration
discoloration at stent ends.

7 . shriveled. Fairly Good in quality. Sti-o
ored. Jutce darke ically no discoloration

8 shris-eled. Fairly Very good in quality
dtscolored. Juice Practically no discolo

Date of
picking

Lot and
canning

TABLE V. EFFECTS OF TIME OF PICKING ON THE CANNING QUALITY OF LAMBERT CHERRIES
(Canned in 40 percent sirup)

Condition of fruit after canning

Small for the variety. More or less shriveled. Rather soft in texture. More orless fist in taste. Slightly aromatic. Light purple in color. Juice, reddish in
color.

Still undersized. Slightly shriveled. Rather soft in texture. Better in quality
but still lacking in flavor. Slightly more aromatic. Darker in color. Juice
darker in color.

Full sized. Practically no shriveling. Firm in texture. Strong cherry flavor.
Decidedly aromatic. Dark purple in color. Juice, dark purple in color.

TABLE VI. EFFECTS OF TIME OF PICKING ON THE CANNING QUALITY OF NAPOLEON CHERRIES
(Canned in water)

Condition of fruit after canning

Very soft in texture. Decidedly bitter y aro-
Juice light in color. Considerable disc ends.
Very soft in texture. Bitter in taste. Life-

in color. Considerable discoloration at
in texture, but still too soft. Less
ic. Brighter and livelier in color.

texture. Fairly good in quality.
Juice light in color. Practically

fairly pronounced. Good gold-
at stem ends.
in quality. Strong in aroma.

Juice light in color. Prac-

ng in aroma. More
at stem ends.

Strong in aroma.
ration at stem ends.

7-4

7-11

7-20

Sirup cut-
out

(Balling)
Dilution
of sirup

Firmness
of fruit

after
canning

gr.
71.2

79.3

95.8

Small in size. Not shriveled.
matic. Lifeless in color.

Small in size. Not shriveled.
less in color. Juice light

Som

Fair

Large in size.
en color.

Large in size
Good gol
tically no

Full sized. Not
or less discol

Full sized. Not
Considerably

firm in texture.
r in color. Pract
finn in texture.
darker in color.

p

fl

N
N

tO
z

rJ)

'-I

C
z

N
C-)

N
Cs

gr.
7.1 35.0

7.4 36.7

8.2 56.1

10.1 58.1

10.3 60.1

12.3 72.4

134 750

138 71.7

% %
26.8 32.8

28.0 29.9

30.9 22.6

Date of Firmness
picking Sirup cut- of fruit

and out after
canning (Balling) canning

Lot
No.

2

6-17

6-19

6-2!

6-24

6-26

6-30

7-3

7-8



or situp concentration after As shown in Tables
VI, there are wide differences p cut-outs of cherries
canned at various times. Fur Napoleon picked and
40 percent sirup on June 17, t-out of 22.5 percent,

variety picked and canned on July 8, gave a cut-
poleon picked and canned in water on the above
7.1 percent and 13.8 percent, respectively. In
the later pickings invariably gave a higher sir

fling than did the cherries picked early in the

utes in water at a temperature of 1900 F. Common No. 2 tin cans were
used. Observations of the canned product were made five months later.

Cut-ou canning.
IV, V, and in the siru
picked and example,
canned in gave cu
while fruit of the same
out of 31.5 percent. Na
dates gave cut-outs of
other words, cherries of
concentration after can
season. This was to be expected since the fruit of the late pickings con-
sistently showed a higher content of sugar and other soluble solids.
Figs. 6 and 7 and Tables VII and VIII show that a rather definite cor-
relation exists between the soluble solids of the raw juice and the cut-
out or sirup concentration after canning. A method for determining the
amount of sugar to use in canning operations is suggested by this rela-
tionship. After sufficient data have accrued, one should be able to com-
pute fairly accurately the amount of sugar necessary to obtain any given
cut-out by merely ascertaining the percentage of soluble solids in the
raw juice with.the Balling scale hydrometer.
TABLE VII. THE RELATION OF THE SUGAR CONTENT OF THE RAW

JUICE TO CUT-OUT IN CANNED NAPOLEON CHERRIES
(Canned in 40 percent sirup)

TABLE VIII. THE RELATION OF THE SUGAR CONTENT OF THE RAW
JUICE TO CUT-OUT IN CANNED NAPOLEON CHERRIES

(Canned in water)

Firmness of the product. Firniness is one of the requisites of well
canned fruit. Commercial canners, in fact, frequently reduce the length
of the cook and take a chance on keeping quality in order to secure firm-
ness. During these experiments, some interesting facts came to light
(Tables IV, V, and VI) concerning the relation of time of picking to

Lot
No.

Date of picking
and canning

Sugar in
raw juice
(Balling)

Degree of sirup
used in pro-

cessing (Balling)

Sirup
cut-out

(Balling)

1 6-17 12.1 40 22.5
2 6-19 13.2 40 24.7
3 6-21 14.2 40 25.1
4 6-24 15.3 40 24.7
5 6-26 15.5 40 26.2
6 6-30 18.9 40 27.6
7 7-3 19.6 40 28.4
8 7-8 20.9 40 31.5

Lot
No.

Date of picking
and canning

Degree of sirup
Sgar in raw used in process- Sirup cut-out
juice (Balling) ing (Balling) (Balling)

1 6-17 12.1 7.1
2 6-19 13.2 7.4
3 6-21 14.2 8.2
4 6-24 15.3 10.1
5 6-26 15.5 10.3
6 6-30 18.9 12.3
7 7-3 19.6 13.4
8 7-8 20.9 13.8



the firmness of the canned produc
described, was used in determinin
terminations were made in each
were recorded between individual
arc fairly uniform.

(8

:5 a-

e pressure tester (Fig. I)
firmness. A argc numb
and while rather wide v
ngs, the average figures

in
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Fig. 6.
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7. Correlation of the sugar content of the raw juice and the sirup cut-out in
Napoleon cherries. (Canned in 40 percent sirup.)
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Correlation of the sugar content of the raw juice and the sirup cut-out
Napoleon cherries. (Canned in water.)
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ality and appearance. difference in the quality
pearance of the canne evident between the lots
and canned at various y picked cherries, in gen
elded a product small 1ess flat in taste, soft in

and displaying more ng. Those canned when
velier appearance, were larg
and had a more pronounced
r prime were of exceptional
c of Napoleon, showed a cc

Color of the sirup. There seems to be a dc1nite correlation between
the degree of maturity in Lambert cherries and the color of the sirup in
the canned product. The color of the sirup in this variety varied from a
light red with the relatively immature fruit to a deep purple with the
fruit that was thoroughly ripe. The sirup of Napoleon, while slightly
richer in color with the later picked fruit, showed but little variation in
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It will be noted (Tables IV, V, and VI) that the riper cherries con-
sistently gave a product that was firmer in texture than did the fruit
that was more or less immature. In the case of Napoleon, canned in 40
percent sirup, for example, the firmness of the fruit of the first picking
was 63.1 grams, while that of the fruit of the last picking was 94.4 grams.
Similar results were obtained with the cherries canned in water. The
difference in firmness between the lots picked and canned at various
times was sufficient to be apparent by casual observation in most cases.

Shrinkage. The difference in the amount of shrinkage between
fruit canned at various stages of maturity was determined by measuring
the volume of Lambert cherries before and after processing. This was
accomplished by immersing the cherries in water and computing the
amount of displacement.

TABLE IX. EFFECT OF TIME OF PICKING ON SHRINKAGE IN CANNED
LAMBERT CHERRIES

(Canned in 40 percent sirup)

Lot Date of picking Volume of fruit Volume of fruit
No. and canning before canning after canning Shrinkage

Table IX gives the data obtained in this test. Evidently time of
picking had a coniderable influence upon the amount of shrinkage that
took place. Cherries picked and canned on July 4 showed a shrinkage
of 17.1 percent. Those picked and canned on July 11, showed a shrink-
age of 14.0 percent, while those picked and canned on July 20 showed a
shrinkage of 9.8 percent. The riper fruit, in other words, showed much
less loss of volume than did the fruit canned while comparatively imma-
ture.

Qu A considerable
and ap d product was
picked times. The earl
eral, yi in size, more or
texture or less shriveli
fully matured had a li er in size, firmer in
texture, more aromatic, cherry flavor. Those
canned when past thei ly good quality and
texture, but in the cas rtain amount of dis-
coloration or "leathering," that might be objectionable to the trade.

this respect. In no case was the discoloration sufficient to be objection-
able.

cc. cc. %
1 7-4 1042 865 17.1
2 7-11 1085 931 14.0
3 7.20 1060 955 9.8



As indicated by the pressure tester, sweet die
decrease in firmness during the ripening period.

is less striking than that commonly manifested
ase of Napoleon, the reduction in firmness was
june 19 and July 6.

(2) A consistent and rather pronounced increase in sugars and other
soluble solids occurred during the period of maturity. The Juice of Na-
poleon, from the time of the first picking to that of the last, showed an
increase in soluble solids from 12.1 to 22.4 percent, while that of Lambcrt
showed an increase from 11.3 to 22.2 percent. Not only was the increase
rapid at the beginning of the period, but it continucd at a uniform rate

(5) All the fruit of the early pickings was sour and more or less
bitter in taste. That picked late in the season was very sweet in taste
hut was slightly insipid. By far the best quality for Napoleon was at-
tained by the fruit picked between June 30 and July 6, while the best
Lambert quality developed with the fruit picked between July 14 arid 19.
The juice of both Napoleon and . Lamberl became richer and more

bservations of
that swect cher
this, in fact, ap
acidity and bi

nued storage.
picking does not seem to affect mate
cherries. Those picked when fully
s did those picked while comparative
ter pickings did not shrivel so badly
to oxidasc activity.
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SUMMARY
Time of picking, apparently, has material bearing upon both the

fresh fruit and canning qualities of sweet cherries.
(1) rrics undergo a

gradual This decrease,
however by other fruits.
In the c only 4.1 percent
between

even to the time when the fruit was past its prime:
A gradual reduction of the acid content took place during the

ripening period, Napoleon showing a reduction from .64 to .35 percent and
Lambert from .41 to .24 percent. This reduction seems to have been
consistent throughout the season.

A rather marked increase in the size of the fruit occurred dur-
ing the ripening period. Napoleon during this time showed an increase
in the average weight of the specimens of 30.2 percent while Lambert
showed an increase of 36.2 percent.

sirupy in nature as th season progressed.
(6) 0

indication
reverse of
especially,
with conti

the fruit placed in common storage gave no
ries ever improve in quality after picking. The
peared to be true. With the early picked fruit
tterness seemed to become more pronounced

Time of rially the shipping
quality of sweet mature apparently
held up as well a ly immature. The
cherries of the la and displayed less
discoloration due

A test of maturity based on the specific gravity of the juice
seems feasible at this time. The work of several seasons, however, will
be necessary before definite recommendations can be made concerning
this test.



d, and gray mold
e humidity of the
pnient of mold in
Id developed rhe-

(11) Wide variations were noted in the sirup concentration Or Cut.
out of cherries picked and canned at various times. Those of the later
pickings invariably gave a higher sirup cut-out than did those picked
and canned early in the season. Napoleon picked and canned in 4(1 per-
cent sirup on June 17 gave a cut-out of 22.5 percent, while fruit of the
same variety picked and canned on July 8 gave a cut-out of 31.5 percent.

Time of picking seems to have had
ount of shrinkage manifested by the
and canned on July 4 showed a shrin
variety picked and canned on July 11
while that picked and canned on Jul

in size, more or less fiat in taste, soft in texture, and displaying more or
less shriveling. Those canned when fully mature had a livelier appear-
ance, were larger in size, firmer in texture, more aromatic, and of more
pronounced cherry flavor. Those canned when past their prune were of
exceptionally good quality and texture, but, in the case of Napoleon,
showed a certain amount of discoloration or "leathering" that might be

seems to be a definite correlation between the degree of
ambert cherries and the color of the sirup in the canned
color of the sirup in this variety varied from a light red

ivehy immature fruit to a deep purple with the fruit that
ly ripe. The sirup of Napoleon was slightly richer in
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Humidity and aeration have considerable influence upon loss
of weight in sweet cherries after harvest. Low humidity and free air
movements within the storage room resulted in excessive loss of weight
in all cases.

Fungous diseases such as brown-rot, blue mol
are the common cause of decay in sweet cherries. Th
air does not seem to be a limiting factor in the develo
this fruit. In cases where skin injuries are present, mo
ther the relative humidity was high or low. The juice and moisture ex-
uding from the fruit itself was sufficient for the germination of the
spores and for the growth of the mycelium.

A rather definite correlation was noted between the soluble
solids of the raw juice and the sirup cut-out of the canned product. A
method for determining the amounts of sugar to use in canning oper-
ations is suggested by this relationship.

Cherries that were fully mature consistently gave a product that
was firmer in texture than did the fruit that was more or less immature.
As indicated by the pressure tester, the firmness of Napoleon of the first
picking canned in 40 percent sirup was 63.1 grams, while that of the last
picking was 94.4 grams.

considerable influence upon
the am canned product. Lambert
picked kage of 17.1 percent. Fruit
of this showed a shrinkage of 14.0
percent y 20 showed a shrinkage of
9.8 percent.

A considerable difference in the quality and appearance of the
canned product was evident between the lots picked and canned at vari-
ous times. The early picked cherries, in general, yielded a product small

objectionable to the trade.

There
maturity in L
product. The
with the relat
was thorough
color in the case of the late picked fruit.
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