¢ption tended to be somewhat great-
han that of fruit treated with a high
¢n of ethephon. This difference in
«ct of ethephon concn became less

lent as the treatments were dppht.\d:ﬂ

dF, 5 P .
ﬁ%‘amd L. J Kushman 1972. Anth-
of ripe fruit of a **pink-fruited”

ther into Stage III. All concn ﬁzb-
ed the same effect when dpphud
stage 111 (treatment tjme 6).

During harvest of individual berries,
- point of release was most often at
juncture of the peduncle and pedicel
h the treated fruit, rather than at the

berry and pedicel juncture as was the
case for the control fruit.
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Quality of ‘Stayman Winesap’ Apples
Stored in Air, Controlled Atmospheres,
or Controlled Atmospheres
Followed by Storage in Air!

Abstract. Taste panelists preferred
ayman Winesap’ apples stored for 9 months
a controlled atmosphere (CA) to those
sed in air. Apples stored in CA followed by
rage in air were generally intermediate in
ity (taste, firmness, and acidity) between
at stored in CA and those stored in air.
ien the fruit were stored for 9 months, the
iger they had been in CA before shifting
<m to air, the more closely they approached
< quality and metabolic state of fruit stored
months in CA.

> Many apple cultivars retain better
.ality when they are stored in CA than
( 7 nen stored in air, however, quality
tlerences between CA and air stored
'L ples are not evident until the fruit
< Lve been stored several months (3).
—— arther, CA storage extends the
< clf-life of apples upon their removal
air at temp above those in storage
). However, information is lacking on
¢ persistence of the benefits of CA
orage for apples during their
.osequent holding in air at the CA
rage temp, such as occurs when a CA
om is opened and only a portion of
« fruit is marketed, To obtain such
tormation, we periodically evaluated
i« quality of apples stored 9 months in
¢.in CA, or in CA followed by storage
s alr,

‘Stayman’ apples were obtained on
w day of harvest from 3 orchards, | in
uryland and 2 in West Virginia. The

R. E. Anderson and R. W. Penney?2
U. S. Department of Agriculture, Beltsville, Maryland

randomized into each storage treatment.
The fruit were stored at 09C in CA or
air for 3, 5, 7 or 9 months or in CA for
3, 5, or 7 months followed by storage in
air for 6, 4 and 2 months, respectively.

At harvest, fruit firmness ranged
from 7.4 to 8.3 kg (16.4 to 18.2 1b.),
respiration rate from 14.4 to 16.0
mg/kg-hr, and acidity (as malic acid)
from 450 to 526 mg/100 ml.

All fruit were in their respective test
atmospheres of air or CA at 0°C within
3 days of harvest. Fiberglass chambers
(595 liter) and metal drums (114 liter)
were used as test chambers. The desired
CA (2.5% CO7 - 3% 0O2) was obtained
initially by flushing the sealed chambers
containing the fruit with N2 and by
adding CO7. Air flow through the
chambers was adjusted to provide the
09 required for respiration and a flow
of N7 from a cylinder was used to
adjust the CO7 concn when necessary.
The flow rates varied from about 0.5 to
10 liter per hr, which did not exceed 3
gas volume changes per chamber per
week. The gas concn were monitored

with an Orsat-type analyzer and they
averaged 2.3% CO?7 and 3.1% O3 during
the test.

The apples were examined at removal
from storage and after 1 week in air at
18.3 * 0.59C. Fruit respiration was
determined (2) during holding in air.
One week after storage, firmness and
acidity were measured (1) and a taste
panel evaluated the apples for firmness,
tartness and preference on a scale of 9
to 1, where 9 was the firmest, tartest or
most preferred.

Apples that had been stored in CA
respired more slowly than those from
storage in air, and they were firmer after
each storage period plus 1 week in air.
Neither respiration nor firmness
changed significantly during storage
(Table 1). However, the acidity of
apples stored in CA was higher than that
of apples stored in air from the 5th
month on, and it decreased more slowly
in the CA fruit (Table 1). These results
with ‘Stayman’ agree with reports on
other cultivars (1,4, 5,6, 7, 8,9).

Taste panelists rated apples stored in
CA higher in firmness, tartness and
preference to those stored in air after
each storage period (Table 2). Ratings
of firmness and preference did not
change significantly during storage, but
the panelists did find a significant
decrease in tartness between the 3rd and
9th month for apples stored in air, but
not for those from CA storage.

Shifting ‘Stayman’ apples from CA
to air storage resulted in a gradual
increase in respiration rate. This increase
was related inversely to the duration of

Table 1. Respiration rate, firmness, and acidity of ‘Stayman’ apples after storage in CA or air

at 0°0Cz.

gples were brought to Beltsville and Storage Respiration¥ FirmnessX AcidityX

#fruit lots from each orchard were period (mg COp/kg-hr) (kg) (mg/100 ml)
(months) CA Air CA Air CA Air

3 11.7b 20.5a 6.2 a 4.8 ¢ 424 a 427 a

tsceived for publication March 29, 1973, 5 12.2b 18.8a 6.5a 5.3 be 429 a 368 b

aesearch  Horticulturist and  Research 97 :?; E :gz“ g:s“ b 32 c g;; .tl) gg‘i be

sschanical Engineer, respectively, . s BB LA ¢

@wultural Marketing Research Institute. ) 10 ¢ .

we authors wish to thank H. W. Hruschka for Mean 114 b 19.4 2 . il 4107 360a

:':h:vli‘:‘u;:l?;:ilhngfo:Ters;i::::;c:c!e d\::ldtllfst‘;lse, ZMean separation for each factor by Duncan’s multiple range test, 5% level.

Bary F S8 | "8 T o e o

whe punels, and George Brown and Richard )'I{;,‘:.p:r.xtlon in air at 18.3 s o

w# (or their help in conducting these tests. X After storage plus 1 week in air at 18.3%.
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Table 2. Taste panel evaluations of ‘Stayman’

week in air at 18.3°C2

apples after storage in CA or air at 0°C plus 1

Rating?
i‘;ﬁ? Firmness Tartness Preference
(months) CA Air CA Air CA Air
3 » 6.3a 3.7b 5.8a 4.3b 5.8a 4.1b
5 6.4a 3.7b 5.8a 4.0 be 5.5a 3.6b
7 6.2a 3.7b 5.6a 3.7 be 5.5a 3.3b
9 2 5.7a 3.2b 5.4a 3.6¢c 5.7a 3.1b
Mean 6.1a 3.6b 5.6a 3.9b 5.6a 3.5b

ZRated on a scale of 9 (firmest, tartest, or most prefered) to 1.
Mean separation for each factor by Duncan’s multiple range test, 5% level.

Table 3. Respiration, firmness, and acidity of

‘Stayman’ apples after storage for 9 months

at 09z
Storage
regime
(months) Respiration¥ FirmnessX AcidityX
CA Air (mg CO4/kg-hr) (kg) (mg/100 ml)
9 0 11.4¢ 5.8a 372a
7 2 15.5b 5.5ab 386 a
5 4 16.8 ab. 5.2 abe 372 a
3 6 17.9 ab 4.8 be 334 b
0 9 194 a 4.6¢c 304 b

ZMean separation for each factor by Duncan’s multiple range test, 5% level.

YRespiration in air at 18.3°,
X After storage plus 1 week in air at 18.3°,

Table 4, Taste panel evaluations of ‘Stayman’ apples after storage for 9 months at 0°C plus 1

week in air at 18.3°C,

. Storage
. regime

" (months) Ratings?

CA Air Firmness Tartness - Preference
9 [1] 57a 5.4 ab 5.7a

e} 2 5.0b 5.8a 5.0 ab
5 4 4.6 be 4.8 bc 4.9 ab
3 6 4.2¢c 4.3 cd 4.4 b

0 9 3.2d 3.6d 3.1c

ZRated on scal of 9 (firmest, tartest, or most preferred) to 1. Mean separation for each
factor by Duncan’s multiple range test, 5% level.

CA storage. The shift also gradually
decreased firmness, but acidity was
higher in apples that were held at least §
months in CA before shifting to air

storage (Table 3). Further, ratings for
firmness, tartness and preference
increased as the proportian_ of the

storage period the apples had been in'

CA storage increased (Table 4},
The foregoing results ind
the benefits derived from CA
‘Stayman’ apples decreased
proportionally as the proportion
in CA storage decreased,
subsequent storage in air was at
assure the trade and consumer
quality ‘Stayman’ apples all of fis g
from a given CA room shosll
marketed before additional CA"
are opened. 3

M
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: ~ Viability of Apple Blossom Buds
after Test Freezing!

Paul Chen and P. H. Li2
University of Minnesota, St. Paul

. Abstract, The viability of apple blossom
buds after test freezing was quantitatively
estimated by the technique of electrical
‘conductivity. combined with visual
observation. A sharp increase in the percent

-1Received for publication May 9, 1973. ‘
_apple flower buds are rarely killed by

Scientific Journal Series paper number 8321,
of the- Minnesota Agricultural Experiment
Station. This research was support in part by
a grant from the Hill Family Foundation.

2Laboratory of Plant Hardiness, Department
of Horticultural Science,
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" shortly before,

of leaching always indicated freezing injury to
the blossom. This technique can provide not
only a quantitative estimation of freezing

" injury but it can detect small differences in
the cold tolerance existing between species.

Due té their physiological state,

the low temp of mid-winter., However,
during and after
blooming only a few degrees below
freezing can cause considerable damage

HORTSCIENCE, VOL. 8(6), DECEMBER _

to the blossom buds, In §
communication, we would like to s
the precise freezing injury of !
blossom buds as evaluated
technique of electrical condu

Three Malus species:
tschonoeski, Maxim., Malus
arborescens, Reg., and Malus syl
Mill. cv. Haralson were used fof}
study. Excised blossom buds at #
full pink stage (Fig. 1A) were sul§
to controlled freezing tests. Elecl
conductivity based on the leachis
electrolytes from injured cells afte
exposure to a freezing temp was
evaluate the viability (2).
collecting leachate after freezi
viability of each bud was
visually by examining its o i
browning associated with injury, .

Four blossom buds were

b7
[~



