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Summary: In utilisation of sour cherry cultivars, the paradigm has gradually changed in the sense that fresh consumption gained much more
attention than before on a worldwide scale. Consequently, much more attention is paid to the problems connected with the storage, Le.
preservation of fresh [ruit for direct consumption. It is a genuine interest of growers. traders as well as of consumers to be informed about the
possibilities of preserving economically the fresh status for a longer period after harvest during the warm summer weather in addition to the
lengthening of the harvest season by choosing cultivars of different dates of ripening. Recent results of purposeful experiments indicate that
the storability of the fruit of 6 main Hungarian sour cherry cultivars is on the same level ("Erdi bétermé’, "Debreceni botermd’, "Ujfehértoi
fiirtos”, "Kéntorjdnosi’, "Eva’, "Petri’). The traditional conditions facilitated the maintenance of freshness over a 5-weck-long period, and the
loss of volume was less than 7%. During the first 2 weeks. there was no difference between the cultivars regarding loss of volume and decay,
moreover, the effect of time elapsed after harvest and of adversities of transport was not significant. It could be stated that 2 week of storing
is safely feasible. We need only 2 °C temperature and 90% of relative humidity. The relations of oxygen and CO, of the atmosphere is less
decisive than temperature alone. No essential difference has been registered between the storing in plastic trays versus plastic boxes either.
A study was performed to assess the modified atmosphere packaging (MAP) effect on Hungarian sour cherries growing in Iran ( “Erdi botermé
and Erdi jubileum’) shelf life. The harvested fruits stored at 0 °C under modified atmospheres (15% O, and 10% CO, and 75% nitrogen) for
6 weeks. Descriptive analysis showed that sour cherry stored in control condition had a higher deterioration rate than those stored in under
modified atmosphere, which showed a lower rejection rate and a longer shelf life than those stored in modified atmosphere.
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Introduction

Sour cherry yield of the world is around 1 million t/year
produced by 75% in Europe 2005, where the majority is
grown in the regions of Central and East-Europe. Sweet
cherry is grown everywhere in Europe, whereas sour cherry
is a preferred fruit of East Europe (Kdllayné, 2003). Most
sour cherry is produced in Germany (in the eastern
territories), Poland and Serbia.

In Asia, the main sour cherry producing countries are
Turkey and Iran. The climate and features of the ground are
excellent sites for sour cherry production (/ndntsy, 2004).
Turkey produces 100-140 thousand, Iran 60-65 thousand
tons per year, and contribute significantly to the world
market. Further important quantities are produced in North
America, where USA Michigan State is most important
(Kallayné, 2003).

The majority of sour cherry is traded as a canned product.
whereas many consumers of North and East Europe prefer it
as a fresh fruit. This moment influences also the choice of
variety. Most countries used to concentrate their production
on a single variety. In extended parts of Europe, the main

variety is 'Schattenmorelle’ and its selected clones or
hybrids are grown ('Morellenfeuer’, "Fanal’ sth.) (Nyéki et
al., 2005).

Cultivars and harvesting technologies are entirely
determined by the claims of the processing industry (/nantsy.
2004). The near future promises a gradual shift on the
wholesale markets, which will influence the policiy of
choosing cultivars and growing practices. Hungary will
certainly continue to be a leading producer for the canning
industry, but the rate of fruit sold for fresh consumption will
increase. This moment should be considered in planning of
plantations (understock, planting system, harvesting
technology, etc.) as indicated by Soltész (2004).

In certain regions of the World, the variability of the sour
cherry has been accumulated over historical times as it is an
ancient fruit species of the Old World. Contemporary local
cultivars represent already results of purposeful “selection.
One of those gene centres is obviously the Carpathian basin.
The majority of cultivars grown in Hungary is derived from
this source. Some of them are results of cross breeding
("Meteor korai’, "Erdi bétermd’, Erdi jubileum’, 'Erdi
nagygytimolest’, "Favorit’, "Maliga emléke’, "Piramis’ etc.),
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earlier, i.e. centuries ago selected ones are still maintained
('Pandy meggy’, *Cigdnymeggy’), and they are also proofs
of the wide range of variability. Other types, as the
pipacsmeggy ('Korai pipacsmeggy’, 'Pipacs 1) and
bosnydkmeggy (’Csengddi’) are also derived from the same
stocks: A special group of cultivars is represenlcd by the
accessions of NE-Hungarian origin (’ Ujfehértoi fiirtds’,
'Debreceni bétermd’, "Kantorjanosi’, "Eva’, *Petri’), which
are considered to be proofs of a rich variability still
unexploited from the point of view of research and
development for the recent horticulture (Szabd, 2007).

The storage of sour cherry as a fresh fruit has been since
long an unexplored question. SASS (1986) reported first about
"Pandy meggy’ fruit being maintained in a store over 3-4
weeks with less than 8% loss of volume, which was copiously
compensated be higher prices on the market. According to
him, low temperature (between —0.5 and +0.5 °C) and an
elevated CO,/O, ratio of the atmosphere are favourable.
Storability of sour cherry is easier than that of sweet cherry.

Several authors report, that CO, concentrations between
10 and 15% and O, concentrations between 3 and 10% are
adequate for cherry preservation (Bishop, 1990 and Kader,
1992). Meheriuk et al. (1997) report optimal conditions for
Sweet heart cherries preservation to be 5% CO,, 10% O, or
4% CO,, 6% O,. All these discrepancies could be derived
from cuitwar effects or different ripeness degree or other
experimental variables but it seems clear, that no general
recommendations for sour cherry conservation can be
established and that each cultivar has to be individually and
carefully studied. To achieve this goal, we have characterized
post harvest changes that affect quality in those sour cherry
cultivars. Therefore, it is necessary to design and optimize
processing, storage, and transport conditions.

Material and method

The experiments have been performed at Kecskemét, the
Faculty of Horticulture and at Ujfehérté, Research and
Extension Centre for Fruit Growing in cooled store rooms
between 2005 and 2007.

Samples examined at Kecskemét were transported from
plantations at Kecskemét (0 km), Szatymaz (70 km), Siofok
(160 km) and Ujfehérté (230 km). Hand picked fruit was
immediately transported and selected as well as put in the
store by filling plastic trays 10 kg each.

In the cool storage at Kecskemét all conditions of an up to
date plant were given. The room secured an ULO-type
technology with the following parameters:

temperature of the store 2-3°C
oxygen content of the atmosphere 18.3-19.0%
CO, content of the atmosphere 0.1-0.3%

relative air humidity 90%.
All experimental lots were measured exactly before put
in the store. Each sample represented 200 fruits at least, and

the mean volume per fruit was calculated. The state of

maturity of the fruit was 90%.

For computing the loss of volume, the initial
measurement served as a basis. In order to set a date of the
time recommended for storage, not only the changes of
quality were considered. The experiment was continued even
beyond the date, when the commercial value deteriorated in
order to follow up the dynamics of the process specific for
each (species and) variety examined.

During the storing period, the lots of samples were
supervised every 68" day (i.e. weekly). Each time — the
process of loss was traced — weighed with one gram
accuracy. Subsequently, every fruit was checked one by one.
The properties being checked are explained in the heading
and remarks of tables, where the comparison of data is
facilitated.

The soluble solid content of fruits was monitored twice at
the beginning and the end of the experiment by a manual
refractometer. The last inspection of volume and quality was
performed at the final procedure. The volume of fruits
decreased gradually, thus the single fruits lost also their
diameter and entered occasionally to a lower size category.

At Ujfehért6, the harvested lots of fruit were furnished
straight to the cooling store, put into M 10 cases or into
plastic trays (0.5 kg) and distributed between different
temperatures and atmospheres. The loss of volume and
incidence of decay (mould, withering etc.) was followed up,
and the inner values were checked regularly.

In 2006 and 2007 experimental lots of cultivars and
storing conditions each were placed into M 10 plastic cases
and plastic trays. Other details are identical with those
explained at Kecskemét.

In Iran sour cherries were manually harvested at
commercial maturity and packaged in 5 trays and covered by
polyethylene film. Each tray contained 500 g fresh fruits.
The harvested fruits under modified atmospheres (15% O,
and 10% CO,) and stored at about 0 °C and humidity 9’if7
for 6 weeks. A fifth set of trays was left unpackaged and was
used as control. The acidity, soluble solids, resistance to
penetration force and color of Fruits were analyzed
immediately after harvest and 42 days later (immediately
after refrigeration). Statistical analyses were carried out
using SPSS-software. Analysis of variance, with the test of
least significant difference was performed for each MAP
composition

Results and discussion

Results of the storing experiment of 2005 are summarised
in Tables 1-6. This year happened to be an opportunity of
checking also the effects of rainy weather at harvest time.
The high incidence of rot due to mould obliged us to stop the
experiment earlier by 2 weeks. Table 7 proved that the
variety *Kdntorjdnosi’ resisted most to rotting, however, this
cannot be interpreted directly as storability but rather as
resistance to rain. The rate of fruits with small, superficial
scares was low (14%) indeed, whereas in other cultivars
incidence of this fault was 2-4 times higher. The due
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Table 1 Results of storing fruits of the sour cherry cultivar "Kantorjanosi’
*(Kecskemét, 2005)

Table 2 Results of storing fruits of the sour cherry variety "Kantorjanosi’
#(Kecskemét, 2005)

Thitis ot Ehe doitn Loss of [Rate of comestiblg  Rate decayed Daes of the storin Loss of [Rate of comestible ~ Rate decayed
: & | volume| fruits (%) fruits (%) : & | volume|  fruits (%) fruits (%)
experiment experiment
(%) A B A B (%) A B A B
Before storage Before storage
(July 12) 0.0 100.0 | 100.0 0.0 0.0 (July 12) 0.0 100.0 | 100.0 0.0 0.0
After 9 days of storing After 9 days of storing
(July 21) 24 100.0 732 0.0 26.8 (July 21) 2.4 88.6 95.1 | 11.4 4.9
After 16 days of storing After 16 days of storing
(July 28) 2.6 91.2 59.3 8.8 40.7 (July 28) 42 81.4 17.7 | 18.6 823

*Remark: Sound or slightly and superficially scared fruits are stored separately
Legend: A= Rate of entirely sound fruits without stem before storing
B= Rate of slightly and superficially injured fruits without stem
before storing
Site of origin: Ujfehérto
Date of harvest: July |1 (rainy weather)
Method of harvest: manual, without stem
Rate of fruits slightly and superficially injured at the beginning of storing:
13.9%
End of storing: July 28.
Mean volume of fruits before storing: 7.3 g/fruit
Mean volume of fruits at the end of storing: 7.1 g/fruit
Rate of decayed fruits after storing at July 28:

August 3 40%
August 10: 55%
August 15: 70%

Table 3 Results of storing fruits of the sour cherry variety *Ujfehértoi

*Remark: Sound or slightly and superficially scared fruits are stored separately
Legend: A= Rate of entirely sound fruits without stem before storing
B= Rate of slightly and superficially injured fruits without stem before
storing
Site of origin: Ujfehérté
Date of harvest: July 11 (rainy weather)
Method of harvest: manual, without stem
Rate of fruits slightly and superficially injured at the beginning of storing: 13.9%
End of storing: July 28.
Mean volume of fruits before storing: 5.2 g/fruit
Mean volume of fruits at the end of storing: 5.0 g/fruit
Rate of decayed fruits after storing and held in the store at July 28:

August 3 : 30%
August 10: 60%
August 15: 80%

Table 4 Results of storing fruits of the sour cherry variety "D’

fiirtos’ *(Kecskemét, 2005) *(Kecskemét, 2005)
g Loss of |Rate of comestible  Rate decayed S Loss of |Rate of comestible  Rate decayed
Dates of thestoring | oy e | fruits (%) fruits (%) Dates of the storing | 1 me | fruits (%) fruits (%)
experiment experiment
(%) A B A B (%) A B A B

Before storage Before storage

(July 12) 0.0 100.0 | 100.0 0.0 0.0 (July 12) 0.0 100.0 | 100.0 0.0 0.0
After 9 days of storing After 9 days of storing

(July 21) 2.41 | 100.0 96.5 0.0 35 (July 21) 28 100.0 71.6 0.0 284
After 16 days of storing After 16 days of storing

(July 28) 32 91.2 28.1 8.3 719 (July 28) 3.9 100.0 203 0.0 79.7

*Remark: Sound or slightly and superficially scared fruits without stem are
stored separately
Legend: A= Rate of entirely sound fruits without stem before storing
B= Rate of slightly and superficially injured fruits without stem before
storing
Site of origin: Ujfehérid
Date of harvest: July 11 (rainy weather)
Method of harvest: manual, without stem
Rate of fruits slightly and superficially injured at the beginning of storing: 38%
End of storing: July 28.
Mean volume of fruits before storing: 5.3 g/fruit
Mean volume of fruits at the end of storing: 5.1 g/fruit
Rate of decayed fruits after storing and held in the store at July 28:

August 3 : 60%
August 10 85%
August 15: 98%

conclusion of this year was that the harvest at rainy weather
and any contact with water is risky.

Results of the experiments of 2006 at Kecskemét are
presented in Tables 8—14. As the storage period of the
cultivars was different, for the sake of comparison the losses
of volume during the first 5 weeks are compared (Table 15).
Except of the variety 'Dunavecse ’, the loss was similar in
the rest of cultivars. No significant difference could be stated

*Remark: Sound or slightly and superficially scared fruits without stem are

stored separately

Legend: A= Rate of entirely sound fruits without stem before storing
B= Rate of slightly and superficially injured fruits without stem

before toring

Site of origin: Ujfehértd

Date of harvest: July 11 (rainy weather)

Method of harvest: manual, without stem

End of storing: July 28.

Mean volume of fruits before storing: 6.1 g/fruit

Mean volume of fruits at the end of storing: 5.9 g/fruit

Rate of decayed fruits after storing and held in the store at July 28:

August 3 : 35%
August [0: 60%
August 15: 85%

between the variety "Erdi bétermé’ and the 5 local cultivars of
NE-Hungary. The loss was between 6.4 and 7.7%. An
important conclusion was the exceptionally (i.e. twice as) high
loss of volume in the early ripening variety "Dunavecse /2’
We checked the relation between fruit size and loss of
volume during the period of storing (Table 16). Mean
volume of the fruit of "Dunavecse /2” was 3.6 g. Its higher
values of loss could be a consequence of early ripening as
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Table 5 Results of storing fruits of the sour cherry cultivar "Petri’
* Kecskemét, 2005)

Table 6 Results of storing fruits of the sour cherry cultivar “Eva’
*{Kecskemét, 2005)

Dot o1 i sigiting Loss of |Rate of .um;esuhle Rate (lieca_ved Dutisof v storug Loss of [Rate of _wmestlble Rate (.leca,ved
: volume fruits (%) fruits (%) : volume fruits (%) fruits (%)
experiment experiment
(%) A B A B (%) A B A B

Before storage Before storage

(July 12) 0.0 100.0 | 100.0 0.0 0.0 {July 12) 0.0 1000 | 100.0 0.0 0.0
After 9 days of storing Aflter 9 days of storing

(July 21) 26 100.0 85.3 (L0 14.7 (July 21) 2.6 100.0 79.8 0.0 20.2
Alter 16 days of storing After 16 days of storing

(July 28) 38 56.6 9.6 | 434 90.4 {(July 28) 4.0 89.1 376 | 109 62.4

*Remark: Sound or slightly and superficially scared fruits without stem are
stored separately
Legend: A= Rate of entirely sound fruits without stem before storing
B= Rate of slightly and superficially injured fruits without stem before
storing
Site of origin: Ujfehértd
Date of harvest: July 11 (rainy weather)
Rate of fruits with slight and superficial injuries at the beginning: 35%
Method of harvest: manual, without stem
End of storing: July 28.
Mean volume of fruits before storing: 6.4 g/fruil
Mean volume of [ruits at the end of storing: 6.1 g/fruit
Rale of decayed fruits after storing and held in the store at July 28:

#*Remark: Sound or slightly and superficially scared fruits without stem are
stored separately
Legend: A= Rate of entircly sound fruits without stem before storing
B= Rate of slightly and superficially injured fruits without stem hefore
storing
Site of origin: Ujfehérto
Date of harvest: July 11 (rainy weather)
Method of harvest: manual, without stem
Rate of fruits with slight and superficial injuries at the beginning: 28.4%
End of storing: July 28.
Mean volume of fruits before storing: 6.8 g/fruit
Mean volume of fruits at the end of storing: 6.6 g/fruit
Rate of decayed fruits after storing and held in the store at July 28:

August 3 : T0%
August 10 90%
August 15: 95%

August 3 40%
August 10: T0%
August 15: 80%

Table 7 Comparison of the results of storing sour fruits of different cultivars *(Kecskemét, 2005)

did not rot at all. The presumable

Loss of volume (%) Rate of decayed fruits after storing (%) JEEEAE of ‘.h's fact may be .[h‘? S_lldden
o cooling of the harvested fruit into a
Cultivar® A B s
cooled room of the farm. In Table 18,
week 1 week 2 week 1 week 2 week | week 2 :
- relation between the rate of scared
Kintorjanosi 24 2.6 0.0 8.8 26.8 40.7 o o . =
= fruits and the incidence of decay is
sFracani bAlsrHE 2 4 2 C 5 p .
I?-.bm.em béterma 2.4 42 1.4 18.6 4.9 82.: demonstrated. The variety "Dunavecse
So bE e e e - i 3 . -
Ujfehértoi fiirtos 2.1 3.2 0.0 8.3 35 71.9 /5* being the most susceptible to be
Cultivar "D’ 2.8 3 Uiy L il sl scared, all the same, it was the less
Petri 26 3.8 0.0 0.0 14.7 90.4 afflicted by rot. The probable reason of
Fva 2.6 4.0 0.0 0.0 20.2 62.4 this contradiction is the quick cooling
Mean of cultivars 2.5 36 1.9 59 16.4 71.2 after harvest on the spot.

#Remark: Site of origin: Ujfehénté
The fruits are taken without stem
Legend: A= Rate of entirely sound [ruits without stem before storing

B= Rate of slightly and superficially injured fruits without stem before storing

well as of smaller fruits. It is generally accepted that the
smaller fruits have a higher relative rate of stone. In the fruit
samples grown at Ujfehérto, the fruit size did not correlate
significantly with the loss of volume. Cultivars of fruit size
between 4.8 and 6.9 g lost 6.4-6.9% of their volume. It
should be remarked that the loss of volume was 1-2% alone
due to the transport of 230 km.

In order to facilitate the comarison of cultivars, the scores
of rotting have been also related to the storing period of 5
weeks (Table 17). After the first week, there was no
significant difference between cultivars regarding the
incidence of fruit rot. After a longer period of storing, *Erdi
bétermd” produced exceptional results, i.e. 11.3% rot after 3
weeks and 50% rot after 4 weeks. It was a surprise to state
that "Dunavecse 4’, which showed the most loss of volume

Data raised after two weeks of
storage on fruits harvested at July 12,
2006 at Ujfehérto, are presented in
Table 19, after 4 weeks storage in
Table 20. The unequivocal conclusion
indicates the decisive role of the temperature, less important
being the composition of atmosphere (O, and CO,) of the
storing room. The best results are obtained in the check
room, where the store was held at 2 °C. Fruits stored in M 10
cases, volume loss was higher and the rate of intact fruit was
the lower than on the plastic trays. Under regulated
conditions, the rate of withered fruits increased after 4
weeks. The cause of it should be cleared in the future.

The stored fruit was subsequently kept on room
temperature (19-22 °C) in order to check its shelf life over
one whole week. Relevant data appear in Table 21.

Results of the experiments 2007, Kecskemét are shown
in Tables 22-33. For some cultivars. several tables are
needed because the fruits grown at different sites were
handled separately. The storing period of cultivars was
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Table 8 Results of storing the sour cherry cultivar "Dunavecse 2" #

Table 9 Results of storing fruits of the sour cherry cultivar "Erdi bétermd’
#(Keeskemét, 2006)

(Kecskemét, 2006)
Tiabonof thieiiding Loss of Ratelof.cumestlhl Rate t'iecayed
2 volume fruits (%) fruits (%)
experiment
(%) A B A B

Before storing
(June 16) (1.0 100.0 100.0 0.0 0.0
After 7 days storing
(June 23) 1.3 100.0 | 100.0 0.0 0.0
After 14 days storing
(June 30) 38 100.0 | 100.0 0.0 0.0
After 21 days storing
(July 7) 1.4 100.0 | 100.0 0.0 0.0
After 28 days storing
(July 14) 12.7 100.0 | 100.0 0.0 0.0
After 35 days storing
(July 21) 14.0 { 100.0 100.0 (0.0 0.0
After 42 days storing y i
(July 28) 14.0 100.0 87.5 0.0 12.5
After 49 days storing
(August 4) 15.0 100.0 87.5 0.0 12.5
After 56 days storing
(August 11) 16.2 100.0 87.5 0.0 12.5
After 63 days storing
(August 18) 17.7 100.0 87.5 0.0 12.5

*Remark: Sound or slightly and superficially scared fruits without stem are
stored separately
Legend: A= Rate of entirely sound fruits without stem before storing
B= Rate of slightly and superficially injured fruits before storing
Site of origin: Kecskemét
Date of harvest: June 16
Method of harvest: manual, with stem
Rate of fruits with slight and superficial injuries at the beginning: 14.5%
End of storing: August 18
Mean volume of [ruits before storing: 3.6 g/fruit
Mean volume of fruits at the end of storing:3.0 g/fruit

variable because of their harvest times. For the sake of an
objective comparison, the losses of volume after a 6 week
period are taken, uniformly (Table 34). There was no
significant difference between the cultivars, except "Erdi
b6termG’. The coincident values of this variety grown at
three different sites prove the validity of the observation.
Between the 5 cultivars of NE-Hungarian origin, no
significant difference in loss of volume was found after 6-
week-long cold storage, the loss varied from 7.2 to 8.4%.
The role of mean fruit size should be explored in the rate
of loss in sour cherry too (Table 35). Between the stored
samples of the cultivars, no significant difference could be
stated, their mean value was 5-5.5 g. The conclusion was
risked that differences in losses between cultivars of similar
fruit size ought to be attributed to other causes (scares,
distance of transport, speed of cooling). Data of decay after a
6-week-long storing period are compared in Table 36. After
the first week spent in store, no difference was stated neither
between cultivars nor sites of origin regarding the incidence
of decay. Neither a two-week-long storage indicated
difference between cultivars. First signs of variable
susceptibility of cultivars to decay have been observed in
storage after 3 weeks, and became subsequently more

Dates of the storin Loss of |Rate of comestible] Rate decayed
iE E [volume fruits (%) fruits (%)
experiment
(%) A B A B

Before storing
(June 30) 0.0 100.0 91.1 0.0 89
After 7 days storing
(July 7) 2.8 97.8 83.9 2.2 16.1
After 14 days storing
(July 14) 5 94.2 74.2 5.8 25.8
After 21 days storing
(July 21) 4.6 88.7 a7 | 113 82.3
After 28 days storing
(July 28 5.6 49.6 4.0 | 504 96.0
After 35 days storing )
(August 4) 6.9 43.6 4.0 | 564 96.0
After 42 days storing
{(August 11) 8.7 40.3 0.0 | 59.7 100.0
After 49 days storing ;
(augusztus 18.) 10.2 29 040 | 971 100.0

*Remark: Sound or slightly and superficially scared fruits without stem are
stored separately
Legend: A= Rate of entirely sound fruits without stem before storing
B= Rate of slightly and superficially injured fruits before storing
Site of origin: Ujfehérto
Date of harvest: June 29
Method of harvest: manual
Rate of fruits without stem before storing: 100%
Rate of fruits with slight and superficial injuries at the beginning: 5.1%
End of storing: August 18
Mean volume of fruits before storing: 6.0 g/fruit
Mean volume of fruits at the end of storing: 5.4 g/fruit

Table 10 Resulis of storing fruits of the sour cherry cultivar "Debreceni
bétermda’” *(Kecskemét, 2006)

Disiies of thié stuviing Loss of |Rate of comestiblel ~ Rate decayed
S OLTRE SIOFINE | volume fruits (%) fruits (%)
experiment
(%) A B A B
Before storing
(July 13) 0.0 100.0 | 100.0 0.0 0.0
After 8 days of storing
(July 21) 3.0 100.0 | 100.0 0.0 0.0
After 15 days of storing
(July 28) 38 96.6 39.6 34 60.4
After 22 days of storing
(August 4) 4.8 91.8 333 8.2 66.7
After 29 days of storing
(August 11) 56 B6.8 29.2 13.2 70.8
Alter 36 days of storing
(August 18) 6.4 T8.5 292 | 215 70.8

#*Remark: Sound or slightly and superficially scared fruits without stem are

stored separately

Legend: A= Rate of entirely sound [ruits without stem before storing
B= Rate of slightly and superficially injured fruits without stem

before storing s

Site of origin: Ujfehéno

Date of harvest: July 11

Method of harvest: manual, without stem

Rate of fruits with slight and superficial injuries at the beginning: 4.5%

End of storing: August 18

Mean volume of fruits before storing: 6.6 g/fruit

Mean volume of fruits at the end of storing: 6.2 g/fruil
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Table 11 Results of storing fruits of the sour cherry cultivar "Ujfehértéi Table 13 Results of storing fruits of the sour cherry cultivar "Eva’
fiirtos” *(Kecskemét, 2006) *(Kecskemét, 2006)
i Loss of [Rate of comestibl Rate decayed c Loss of |Rate of comestible  Rate decayed
Dat
Datesof thestoring | b | fruits (%) fruits (%) atesof thestoring | o | fruits (%) fruits (%)
experiment experiment
(%) A B A B (%) A B A B
Before storing Before storing
(July 13) 0.0 100.0 | 100.0 0.0 0.0 (July 13) 0.0 100.0 97.2 0.0 28
After 8 days of storing After 8 days of storing
(July 21) 2.6 100.0 | 100.0 0.0 0.0 (July 21) 2.9 100.0 97.2 0.0 2.8
After 15 days of storing After 15 days of storing
(July 28) 33 89.3 66.2 | 107 338 (July 28) 4.0 88.8 264 | 11.2 736
After 22 days of storing After 22 days of storing
(August 4) 4.7 83.6 437 | 164 56.3 (August 4) 4.8 839 264 | 16.] 73.6
After 29 days of storing After 29 days of storing
(August 11) 55 80.0 26.1 | 20.0 732 (August 11) 35 739 25.0 | 24.1 75.0
After 36 days of storing After 36 days of storing
(August 18) 6.8 72.6 268 | 274 732 (August 18) 6.6 70.0 236 | 300 76.4
*Remark: Sound or slightly and superficially scared fruits without stem are *Remark: Sound or slightly and superficially scared fruits without stem are
stored separately stored separately
Legend: A= Rate of entirely sound fruits without stem before storing Legend: A= Rate of entirely sound fruits without stem before storing
B= Rate of slightly and superficially injured fruits without stem B= Rate of slightly and superficially injured fruits without stem
before storing before storing
Site of origin: Ujfehértd Site of origin: Ujfehérto
Date of harvest: July 11 Date of harvest: July 11
Method of harvest: manual, without stem Method of harvest: manual, without stem
Rate of fruits with slight and superficial injuries at the beginning: 3.2% Rate of fruits with slight and superficial injuries at the beginning: 4.3%
End of storing: August 18
Mean volume of fruits before storing: 6.9 g/fruit
Mean volume of fruits at the end of storing: 6.4 g/fruit
Table 12 Results of storing fruits of the sour cherry cultivar Table 14 Results of storing fruits of the sour cherry cultivar "Petri’
"Kantorjanosi” *(Kecskemét, 2006) *(Kecskemét, 2006)
A Loss of [Rate of comestible) Rate decayed ; Loss of |Rate of comestible) Rate decayed
s Dat
Dates of thestoring |\ jume | fruits (%) fruits (%) ates of the storing | L ojme | fruits (%) fruits (%)
experiment experiment
(%) A B A B (%) A B A B
Before storing Before storing
{(July 13) 0.0 100.0 | 100.0 0.0 0.0 (July 13) 0.0 100.0 | 100.0 0.0 0.0
After 8 days of storing After 8 days of storing
{(July 21) 23 100.0 | 100.0 0.0 0.0 (July 21) 32 100.0 | 100.0 0.0 0.0
After 15 days of storing After 15 days of storing
(July 28) 35 96.7 66.7 33 333 (July 28) 4.3 96.7 71.8 33 282
After 22 days of storing After 22 days of storing
(August 4) 4.3 91.5 56.5 8.5 43.5 {August 4) 5.1 21.3 51.8 8.7 482
After 29 days of storing After 29 days of storing
(August 11} 5.2 86.4 478 | 13.6 522 {August 11) 5.9 86.5 393 | 13.5 60.7
After 36 days of storing After 36 days of storing
{August 18) 6.5 74.7 40.6 | 25.3 59.4 (August 18) 6.9 TS 26.7 | 225 75 L]
*Remark: Sound or slightly and superficially scared fruits without stem are *Remark: Sound or slightly and superficially scared fruits without stem are
stored separately stored separately
Legend: A= Rate of entirely sound fruits without stem before storing Legend: A= Rate of entirely sound fruits without stem before storing
B= Rate of slightly and superficially injured fruits without stem B= Rate of slightly and superficially injured fruits without stem
before storing before storing
Site of origin: Ujfehérto Site of origin: Ujfehérté
Date of harvest: July 11 Date of harvest: July 11
Method of harvest: manual, without stem Method of harvest: manual, without stem
Rate of fruits with slight and superficial injuries at the beginning: 3.4% Rate of fruits with slight and superficial injuries at the beginning: 7.2%
End of storing: August 18 End of storing: August 18
Mean volume of fruits before storing: 5.7 g/fruit Mean volume of fruits before storing: 5.6 g/fruit

Mean volume of fruits at the end of storing: 5.3 g/fruit Mean volume of fruits at the end of storing: 5.2 g/fruit
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Table 15 The loss of volume in sour cherry fruits of different cultivars
during cool storage (Kecskemét, 2006)

Table 18 Relation between injuries of fruits and their decay during the
storing period in sour cherry cultivars (Kecskemét, 2006)

Cultivars Loss of volume %

(in the sequence

of ripening dates) week 1| week 2 | week 3 | week 4 | week 5
Dunavecse ¥4 1.3 38 11.4 12.7 14.0
Erdi bétermé 2.8 32 4.6 5.6 6.9
Debreceni boterma 3.0 3.8 48 5.6 6.4
Ujfehértéi fiirtis 2.6 35 47 55 6.8
Kintorjanosi 23 35 43 52 6.5
Eva 29 4.0 48 5.1 6.9
Petri 3.2 4.3 5.1 58 6.9
Mean of varietes 26 52 57 6.6 7.7

Table 16 Relation between fruit size and the loss of volume in the store
according to cultivars (Kecskemet, 2006.)

Rate of decayed
Rate of scared fruits after
Cultivar fruits before a 5-week-long
storage (%) period
of storage
Dunavecse ' 3.6 14.0
Ujfehértéi firtos 3.2 28.8
Kiéntorjdnosi 34 26.5
Eva 4.3 32.0
Debreceni boterma 4.5 23.0
Erdi bitermd 5.1 56.5
Petri 7.2 26.2
Dunavecse 2 14.5 12.5
Mean of cultivars 6.0 204

Loss of * Remark: Data refer to both sound as well as to superficially scared fruits
Mean fruit size volume after
Cultivar before st?rage 4 :-fwcek-long Table 19 Results of an experimental storage over a two-week-long period
g/fruit period spent (Uifehérto, 2006)
in storage (%)
Dunavecse V% 316 14.0 In plastic trays Into M10 cases
Ujfehérti 4.8 6.8 harvested fruits
Porri 56 6.0 Cultivar, clone |Treatment* | Loss Sound | Loss Sound
= - of volume| fruits |of volume| fruits
Kantorjanosi 5.7 6.5 %) | (%) % | (%)
Erdi bdtermd 6.0 6.9 Debreceni A 454 | 947 536 | 93.21
Debreceni biterma 6.6 6.4 bitermo B 4.06 99.26 5.00 95.18
Eva 6.9 6.6 (%] 2.61 99.65 3.18 97.71
P S 356 77 Kantorjanosi A 473 | 8804 | 556 | 97.75
B 3.95 97.89 5.56 96,32
o 2.83 98.50 1.75 98.48
Ujfehén(si fiirtos A 4.79 85.96 7.14 87.60
Table 17 Decay of sour cherry fruits during a 5-week-long cold storage B 4.14 06.19 5.26 8R8.15
period according to cultivars (Kecskemeét, 2006) 0 2.92 99,49 3.51 98.91
Cultivars Decay of fruits (%) * Eva A 4.64 95.79 7.27 80.78
(in the sequence B 3.88 98.10 4.76 93.17
of ripening dates) week 1| week 2 | week 3 | week 4 | week 5 (6] 2.68 99.22 345 99.20
Dunavecse ¥ 0.0 0.0 0.0 0.0 0.0 Cultivar 'D’ A 5.68 63.85 5.09 9295
Erdi botermé 35 58 | 113 [ 504 | s64 B 448 | 7482 | 455 g;-g“
" ) 98.44 339 BE S
Debreceni botermo 0.0 34 8.2 13.2 215 g = gj 5 e
= Petri A 4.09 B 3.45 ;
i T Z 5
Ujfehértoi fiirtos 0.0 10.7 16.4 20.0 274 B 3.69 95.50 408 80.26
Kantorjinosi 0.0 33 85 13.6 25.3 o 277 06.01 333 £8.08
Eva 00 | 112 | 161 | 241 | 300 Mean 383 | 9434 | 452 | 9282
Petri 0.0 3.3 8.7 135 225
Mean of cultivars 0.3 54 9.9 19.3 262 Remark: Beginning of storage July 12.

* Remark: Fruits taken to the store were entirely sound without apparent signs
of injuries

convincing. After 6 weeks, "Erdi botermd’ decayed at a rate of
more than 60%. Less susceptible was "Ujfehérti fiirtos’ (where
43.5% of fruits rot). The rest of cultivars ('Debreceni botermd’,
Kantorjanosi’, D clone, ‘Petri’, ‘Eva’) showed nearly similar
data (22.5-30.0%) without significant difference.

Table 37 will help to evaluate the role of scares on the
fruit in the progress of decay. Table 38, on the other hand,
claims to answer the question whether soluble solid content

+ Legend:

A=1 °C; 2.4-3-4% oxygen;
B=3 °C; 3.5-4.8% oxygen;
@=2 °C; normdl atmosphere

0,0-0.8% carbon-dioxid
0.0-0.9% carbon-dioxid

of the fruit may modify the process of loss as well as of decay
during the storage? As example, the variety "Erdi béterm6’
could be mentioned. Fruits of lower soluble solid content
(harvested ripe but somewhat earlier) from Si6fok loss less
volume and were more sound than those harvested and taken
to the store at a more advanced stage of ripening.
Consequently, we have to be cautious with the date of
harvest especially with the cultivars of earlier ripening.
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Table 20 Results of a four-week-long period of storage with sour cherry Table 22 Results of storing fruits of the sour cherry cultivar "Erdi
cultivars (Ujfehérto, 2006) botermd” *(Kecskemét, 2007)
After a four-week-long period Dates of the storing Loss of |Rate of comestible) ~ Rate decayed
Cultivar, | Treat- [ Loss of storage experiment yolume Hukes %) puRs e
clone | ment" |of volume| Sound |Decaved,| wilted | faulty (%) A B A B
o fruits | mouldy Before storing
(%) (Fe) (%) (%) (%) {June 15) 0.0 100.0 | 100.0 0.0 0.0
Debreceni| A 8.2 71.6 0.3 27.0 1.1 Adfter 7 days of storing
béterma B 6.5 92.6 0.7 6.0 0.7 {June 22) 35 100.0 | 100.0 0.0 0.0
9 5.5 7.8 04 1.2 06 After 14 days of storing
Kantor- A 8.4 64.3 0.5 325 2.7 {June 29) 857 90 8 92.1 0.2 7.9
Jdnosi B 7.6 81.0 ﬂ.f l()g 1.4 After 21 days of storing
_ g . B 5 L o (July 6) 78 | o1 | 605 | 89 | 395
LI]_er_'h_enO' A &1 63’2 0.6 29.3 1.9 After 28 days of storing
Ll : G | we | L0 X881 (July 13) 99 | 748 | 184 |252 | 816
(6} 6.1 91.2 0.4 6.7 1.7 - —
= = = - After 35 days of storing
Eva A 54 804 | 0.1 19.2 0.2 Uuly 20) 120 | 490 | 00 | 510 | 1000
B 7.2 86.2 1.2 10.9 17 - —
o 55 95.4 0.2 21 23 After 42 days of storing .
- (July 27) 14.8 39.6 0.0 | 604 100.0
Cultivar A 9.9 23.0 0.5 75.8 0.7 3
D B 83 58.2 13 36.4 iq After 49 days of storing =
@ 53 91.2 04 53 3.1 (August 3) 17.4 22.2 0.0 | 77.8 100.0
Petri A 73 729 02 23.3 36 After 56 days of storing .
B 6.9 79.2 11 9.3 10.4 (August 10) 18.5 133 0.0 | 86.7 100.0
1] 5.7 89.8 0.4 2.8 6.9
#*Remark: Sound or slightly and superficially scared fruits without stem are
Remark: Beginning of storage July 12, stored separately
+ Legend: Legend: A= Rate of entirely sound fruits belore storing
A=1 °C; 2.4-3-4% oxygen:  0.0-0.8% carbon-dioxid B= Rate of slightly and superficially injured fruits before storing
B=3 °C; 3.5-4.8% oxygen;  0.0-0.9% carbon-dioxid Site of origin: Szalymaz
=2 °C; normil atmosphere Date of harvest: July 15
Method of harvest: manual
S ) i Rate of fruits with slight and superficial injuries at the beginning: 3.0%
Table 21 Shelf llfi:p_i‘duftm"er;l sour cherry cultivars End of storing: August 10
(Ujfeherto, 2006) Mean volume of fruits before storing: 4.1 g/fruit
In trays Mean volume of fruits at the end of storing: 3.3 g/fruit
Cultivar Loss of Rate of
volume (%) sound fruits
(%)
Debreceni boterma 3.69 91.75 ) o ) :
T Table 23 Resulis of storing fruits of the sour cherry cultivar "Erdi
Kintorjanosi 3.95 80.03 bétermé” *(Kecskemét, 2007)
Ujfehértoi fiirtos 4.45 74.93
1 RIS Loss of Rate of comestible Rate decayed
Eva 3.70 89.31 volume fruits (%) fruits (%)
Cultivar 'D’ 3.92 85.21 (%) A B A B
Petri 4.23 85.98 2.0 100.0 100.0 0.0 0.0
38 99.7 81.2 0.3 18.8
Remark: Date of putting on the shelf: 2006, August 12, -
Date of evaluation: 2006, August 18, 5.0 93.6 38.7 6.4 61.3
6.5 778 254 222 74.6
; : Pt s 5.0 62.4 18.8 376 81.2
Results of the storing experiments at Ujfehérto 2007 are -
; e 1 = s : . 10.0 534 8.8 46.6 91.2
summarised in Table 39. Similar to the previous year, 1l -
: 2.2 4. . 85.2 5.
could be concluded that the best results are expected in a 12 e i 2 o
. 92
store with a normal atmosphere, at 2 °C temperature. The ki 1 o4 N2 a8

& 5 aa 1 Y o .“ T 5 > = i i
loss of volume was the hlghe&t and the rate of sound fruits the *Remark: Sound or slightly and superficially scared [ruits are selected and

lowest in the earlier ripening variety "Erdi botermd’. The role stored soparilely
of atmosphere in storage suggested by an earlier paper with Legend: A= Rate of entirely sound fruits before storing
the Variely 'P:indy Ineggy’ (Sass, 1986) are not verified and ) ) B= R;}llc.ol.slt:ghlly and superficially injured fruits before storing
o Site of origin: Ujfehérté
need additional check. Biterof havest: Tose 18
The changes of chemical composition (soluble solids, Method of harvest: manual
. . . . - " o . F Ty ‘I. 3 " 4 ..',_'{ P < 4 PR T -“: n:!q.;
sugar, acid) in the stored fruits are visualised in Table 40. 1t Rate (J.| lru1.1s with dlghl and superficial injuries at the beginning: 1
; ; i . End of storing: August 10
could be stated that soluble solids, including sugars and acid Medr volirie o fruits Befobe storinig: 5.2 g/t

content diminished substantially. We need to decide Mean volume of [ruits at the end of storing: 4.5 g/fruit
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Table 24 Results of storing fruits of the sour cherry cultivar "Erdi
bétermd” *(Keeskemét, 2007)

Bisicc it Loss of |Rate of comestible  Rate decayed
i : € | volume fruits (%) fruits (%)
experiment
(%) A B A B

Before storing

(June 14) 0.0 1000 | 100.0 0.0 0.0
After 8 days of storing

(June 22) Ll 100.0 69.2 0.0 30.8
After 15 days of storing

(June 29) 34 99.4 2311 0.6 76.9
After 22 days of storing

(July 6) 6.0 97.2 2321 28 76.9
After 29 days of storing

(July 13) 7.4 88.6 0.0 | 114 100.0
After 36 days of storing

(July 20} 8.8 733 0.0 | 267 100.0
After 43 days of storing

(July 27) 9.9 59.9 0.0 | 40.1 100.0
After 50 days of storing

(August 3) 12.1 36.0 0.0 | 64.0 100.0
After 57 days of storing
August 10) 13.6 216 00 | 784 100.0

*Remark: Sound or slightly and superficially scared fruits are stored separately
Legend: A= Rate of entirely sound fruits before storing
B= Rate of slightly and superficially injured fruits before storing
Site of origin: Siafok
Date of harvest: July 14
Method of harvest: manual
Rate of fruits with slight and superficial injuries at the beginning: 0.7%
End of storing: August 10
Mean volume of fruits before storing: 5.7 g/fruit
Mean volume of fruits at the end of storing: 4.9 g/fruit

subsequently, what is the critical level of declining content of
each constituent mentioned, which may cause commercial
consequences in the quality of the commodity.

The evolution of fruit characteristics before and after of
storage is shown in Table 41. Significant differences have
been found in the pH of fruits between two cultivars.

The pH significantly rose during the storage. No
significant difference has been found in the soluble solids
content between cultivars before and after storage. They
remained almost constant during the experiment with values
approximately 23 and 24 Brix, may be as a result of no water
loss suffered by this samples.

Titratable acidity shows a similar behavior than in
comparable experiments of previous studies in ‘Bigarreau
Burlat’ cherry (Rem et al., 2000): It shows a gradual decrease
after 42 days in samples.

Flesh firmness tests were showed no significant variation
of Erdi jubileum before and after storage However, in the
case of ‘Erdi bétermé’ showed a significant decrease in the
Flesh firmness. However, panel test and sensorial analysis
shows that the fruits of mentioned cultivars to remain
acceptable for consumers over 6 weeks.

In conclusion Packaging cherries in polypropylene micro
perforated films allow a considerable extension of their post
harvest shelf-life. Firmness decreased after 7 weeks.
Titratable acidity declined sieadily over the storage period.

Table 25 Results of storing fruits of the sour cherry cultivar "Debreceni
botermd’ #(Keeskemeét, 2007)

Dites of the storh Loss of [Rate of comestible] Rate decayed
AERDTLIS NN | ol fruits (%) fruits (%)
experiment
(%) A B A B
Before storing
(July 2) 1.0 100.0 100.0 0.0 0.0
After 7 days of storing
(July 9) 2.0 100.0 100.0 0.0 0.0
After 11 days of storing
{July 13) 2.2 100.0 85.5 0.0 14.5
After 18 days of storing
(July 20) 34 99.2 78.9 0.8 21.1
After 25 days of storing
(July 27} i 97.3 63.8 2.9 36.2
After 32 days of storing
(August 3) 7.0 92.0 49.0 8.0 51.0
After 39 days of storing
{August 10) 8.5 79.3 14.8 | 20.7 85.2

#Remark: Sound or slightly and superficially scared fruits without stem are
stored separately
Legend: A= Rate of entirely sound fruits before storing
B= Rate of injured fruits before storing
Site of arigin: Ujfehérto
Date of harvest: July 28
Method of harvest: manual
Rate of fruits with slight and superficial injuries at the beginning: 14.6%
End of storing: August 10
Mean volume of fruits before storing: 3.8 g/fruit
Mean volume of fruits at the end of storing: 5.3 g/fruit

Table 26 Results of storing fruits of the sour cherry cultivar "Debreceni
botermd” *(Kecskemét, 2007)

e . Loss of Rate of cnmestible‘ Rate decayed
ates OF(he SIOFNE | v ojume | fruits (%) fruits (%)
experiment
(%) A B A B

Before storing

(June 20) 0.0 1000 - 0.0 -
After 9 days of storing

(June 29) 1.7 100.0 - 0.0 -
After 15 days of storing

(June 29) 3.1 98.8 - 1.2 -
After 17 days of storing

(July 6) 4.3 95.4 - 4.6 =
After 24 days of storing

(July 13) 5.7 84.4 - 15.6 -
After 31 days of storing

(July 20) TR 68.6 - 314 -
After 38 days of storing
(July 27) 9.2 52.1 - 479 -
After 45 days of storing
(August 3) 10.5 34.0 - 60.0 -

#Remark: Sound or slightly and superficially scared fruits without stem are
stored separately
Legend: A= Rate of entirely sound fruits before storing
B= Rate of slightly injured fruits before storing
Site of origin: Sicfok
Date of harvest: June 20
Method of harvest: manual
Rate of fruits with slight and superficial injuries at the beginning: 0.0%
End of storing: August 10
Mean volume of fruits before storing:
Mean volume of fruits at the end of storing:

5.0 g/fruit
4.3 gffruit
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Table 27 Results of storing fruits of the sour cherry cultivar
‘Ujfehértoi fiirtos” *(Keeskemét, 2007)

Table 29 Results of storing fruits of the sour cherry cultivar
"Kidntorjanosi” *(Kecskemét, 2007)

Loss of [Rate of comestible| Rate decayed . Loss of |Rate of comestible| Rate decayed
i afes of the st
Lntes sl “.'e storing | olume fruits (%) fruits (%) Do D¢ STOMRE - v otlume fruits (%) fruits (%)
experiment experiment
(%) A B A B (Fe) A B A B
Before storing Before storing
(July 2) 0.0 100.0 | 100.0 0.0 0.0 (July 2) 0.0 100.0 | 100.0 0.0 0.0
After 11 days of storing After 11 days of storing
(July 13} 1.4 100.0 89.4 0.0 10.6 (July 13) 2.5 100.0 92.2 0.0 7.8
After 18 days of storing After 15 days of storing
(July 20} 3.0 99.4 87.0 0.6 13.0 (July 20} 4.0 99.7 86.8 0.3 13.2
After 25 days of storing After 22 days of storing
(July 27) 5.0 97.5 56.5 28 435 (July 20) 5.6 97.2 63.7 2.8 36.3
After 32 days of storing After 25 days of storing
(August 3) 6.6 84.5 34.1 15.5 65.9 (July 27) 7.3 81.0 357 119.0 64.3
After 39 days of storing After 32 days of storing
(August 10) 7.1 492 52 | 508 94.8 (August 3) 8.0 64.8 124 |35.2 87.6

*Remark: Sound or slightly and superficially scared fruits without stem are
stored separately
Legend: A= Rate of entirely sound fruits before storing
B= Rate of slightly injured fruits before storing
Site of origin: Ujfehértd
Date of harvest: July 1
Method of harvest: manual
Rate of fruits with slight and superficial injuries at the beginning: 10.2%
End of storing: August 10
Mean volume of {ruits before storing: 4.3 g/fruit
Mean volume of fruits at the end of storing: 3.9 g/fruit

Table 28 Results of storing fruits of the sour cherry cultivar
“Ujfehérton furtos” *(Keeskemét, 2007)

*Remark: Sound or slightly and superficially scared fruits without stem are

stored separately

Legend: A= Rate of entirely sound fruits before storing
B= Rate of slightly injured fruits before storing

Site of origin: Ujfehérté

Date of harvest: June 28
Method of harvest: manual
Rate of fruits with slight and superficial injuries at the beginning: 19.2 %

End of storing: August 10

Mean volume of fruits before storing: 5.7 g/fruit
Mean volume of fruits at the end of storing: 5.2 g/fruit

Table 30 Results of storing fruits of the sour cherry cultivar
‘Kantorjanosi' *(Kecskemeét, 2007)

e Loss of |Rate of comestible| Rate decayed
JOSOTIRE - otume | fruits (%) fruits (%)
experiment
(%) A B A B
Before storing
(June 28) 0.0 100.0 | 100.0 0.0 0.0
After 8 days of storing
(July 6) 1.8 100.0 100.0 0.0 0.0
After 15 days of storing
(June 13) 35 99.5 | 100.0 0.5 0.0
After 22 days of storing
(July 20} 53 96.8 79.1 32 20.9
After 29 days of storing
(July 27} 6.8 84.7 475 |153 52.5
After 36 days of storing
(August 3) 9.1 63.8 17.3 | 36.2 82.7
Alter 42 days of storing
(August 10) 13.5 49.2 4.3 508 05.7

*Remark: Sound or slightly and superlicially scared fruits without stem are
stored separately
Legend: A= Rate of entirely sound fruits belore storing
B= Rate of slightly injured fruits before storing
Site of origin: Siofok
Date of harvest: June 27
Method of harvest: manual
Rate of fruits with slight and superficial injuries at the beginning: 9.3 %
End of storing: August 10
Mean volume of fruits before storing: 5.7 g/fruit
Mean volume of fruits at the end of storing: 4.9 g/fruit

; v Loss of |Rate of comestible| Rate decayed
Dates of the storing i :
; volume fruits (%) fruits (%)
experiment
(%) A B A B

Before storing

(June 20) 0.0 100.0 - 0.0 -
After 9 days of storing

(June 29) 1% 1000 - 0.0 -
After 16 days of storing

(July 6) 3.5 98.4 - 1.6 -
After 23 days of storing

(July 13) 48 95.5 - 4.5 -
After 30 days of storing

(July 20) 6.4 88.0 - 12,0 -
After 37 days of storing

(July 27) 8.1 79.6 - 204 -
Afler 44 days of storing

{August 3) 9.9 704 - 29.6 -
After 51 days of storing

{August 11) 11.2 55.4 - 44.6 -

#Remark: Sound or slightly and superficially scared fruits without stem are
stored separately
Legend: A= Rate of entirely sound fruits before storing
B= Rate of slightly injured fruits before storing (did not occur)
Site of origin: Siotok
Date of harvest: June 20
Method of harvest: manual
Rate of fruits with slight and superficial injuries at the beginning: (0.0 %
End of storing: August 10
Mean volume of [ruits before storing: 5.3 g/fruit
Mean volume of fruits at the end of storing: 4.6 g/fruit
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Table 31 Resulis of storing fruits of the sour cherry cultivar
D #{Keeskemét, 2007)

Table 33 Results of storing fruits of the sour cherry cultivar "Eva’
#(Kecskemét, 2007)

Datacolthe o Loss of |Rate of comestible| Rate decayed Dites o thestiriig Loss of |Rate of comestible| Rate decayed
i % | yolume fruits (%) fruits (%) MRS ¢ SIornE | volume fruits (%) fruits (%)
experiment experiment
(%) A B A B (%) A B A B
Before storing Before storing
(July 2) 0.0 1000 | 1000 0.0 0.0 (July 2) 0.0 100.0 | 100.0 0.0 0.0
After 11 days of storing After 11 days of storing
(July 13) i 100.0 87.0 0.0 13.0 (July 13) 1.4 100.0 79.9 0.0 20.1
After 18 days of storing After 18 days of storing
(July 20} 38 98.8 78.0 1.2 22.0 (July 20) 2.6 98.8 73.6 1.2 26.4
After 25 days of storing After 25 days of storing
(July 27) 4.3 94.1 66.1 59 339 (July 27) 4.0 922 52.5 7.8 47.5
After 32 days of storing After 32 days of storing
(August 3) 6.2 84.3 476 | 153 524 (August 3) 6.1 79.0 314 21.0 68.6
After 39 days of storing After 39 days of storing
(August 10) 7.6 67.3 il BT 929 {August 10) 7.6 62.3 8.6 37.9 914

“Remark: Sound or slightly and superficially scared fruits without stem are
stored separately
Legend: A= Rate of entirely sound fruits before storing
B= Rate of slightly injured fruits before storing
Site of origin: Ujfehértd
Date of harvest: June 29
Method of harvest: manual
Rate of fruits with slight and superficial injuries at the beginning: 12.9 %
End of storing: August 10
Mean volume of fruits before storing: 5.5 g/fruit
Mean volume of fruits at the end of storing: 5.0 g/fruit

Table 32 Results of storing fruits of the sour cherry cultivar "Petri’
#(Kecskemét, 2007)

#Remark: Sound or slightly and superficially scared fruits without stem are
stored separately
Legend: A= Rate of entirely sound fruits before storing
B= Rate of slightly injured fruits before storing
Site of origin: Ujfehértd
Date of harvest: June 29
Method of harvest: manual
Rate of fruits with slight and superficial injuries at the beginning: 12.9 %
End of storing: August 10
Mean volume of fruits before storing: 5.5 g/fruit
Mean volume of fruits at the end of storing: 5.0 g/fruit

Table 34 Loss of volume during storage in sour cherry fruits of different
cultivars (Kecskemét, 2007)

—

o Loss of [Rate of comestible| Rate decayed
Dates of the storing G 5 i
e volume fruits (%) fruits (%)
experiment
(%) A B A B
Before storing
{July 2) 0.0 100.0 | 100.0 0.0 0.0
After 11 days of storing
(July 13) 1.3 100.0 90.5 0.0 9.5
After 18 days of storing
{(July 20) 28 9.5 82.8 0.5 17.2
After 25 days of storing
(July 27) 45 94.6 60.5 54 39.5
After 32 days of storing
(August 3) 6.3 727 26.8 |223 732
After 39 days of storing
{August 10) T3 62.5 8.1 |37.3 91.9

“Remark: Sound or slightly and superficially scared fruits without stem are
stored separately
Legend: A= Rate of entirely sound fruits before storing
B= Rate of slightly injured fruits before storing
Site of origin: Ujfehértd
Date of harvest: June 30
Method of harvest: manual
Rate of fruits with slight and superficial injuries at the beginning: 28.2 %
End of storing: August 10
Mean volume of fruits before storing: 5.3 g/[ruit
Mean volume of fruits at the end of storing: 4.8 g/fruit

Cultivars
{in sequence Loss of volume %
of their
harvest
time) week 1| week 2 | week 3 | week 4 | week 5 | week 6

Erdi
héterma 2.6 4.7 6.8 8.4 10.3 12.3
Debrecem
botermo 1.1 1.9 2.8 37 5.5 Tl
Uijfehértdi
fiirtds 1.0 1.6 33 5.2 6.7 8.4
Kantor-
janosi 1.5 2.2 3.7 5.2 0.8 8.1
Cultivar 'D'| 1.0 1:5 3 4.3 6.2 7.6
Petri 0.9 1.3 8 4.5 6.3 77
Eva 0.6 1.4 2 4.0 6.1 7.6
Mean of
cultivars i 2.1 T 5.0 6.8 84

Remark: Beginning of storage July 12,
+ Legend:
A=1 °C; 2.4-3-4% oxygen; (.0-0.8% carbon-dioxid
B=3 °C: 3.5-4.8% oxygen; 0.0-0.9% carbon-dioxid
(=2 °C; normal atmosphere
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Table 35 Relation between the size of fruit and the loss of volume during Table 37 Relation between the injury of fruits and the incidence of decay
storage in fruits of different sour cherry cultivars (Kecskemet. 2007.) during storage in sour cherry cultivars (Kecskemét, 2007)
Mean fruit size Loss of volume Rate of Rate of before
Cultivar before storage during storage Cultivar Site of origin | injured fruits | decayed fruits after
g/fruit (%) storing a 6-week-long
Erdi btermo 5.0 123 = _ _ e o
Difehértoi firtos 50 3.4 Erd? béterma Siofok 0.7 87.0
Eva 52 76 rdi botermd S‘:zatymaz 3.0 84.0
= T 7
Petr % =7 i?rdz bétermd Ujfehérté 10.2 §1.0
Bobrocent biterme 54 72 U _]fehCll'IEll fiirtis Sfmiok 9.3 51.0
Kéntorj#nosi 55 3.1 Kamor_]anlom Sfotok 0.0 47.0
Cultivar ‘D’ 55 76 Debreceni botermo Sllofok 0.0 47.0
3 = ”
Mean of cultivars 5.3 8.4 Ifem L,]jfEhmé i 380
Ujfehértoi fiirtos Ujfehérto 10.2 39.0
"D’ Ujfehérto 12.9 37.0
Table 36 Decay of during cool storage in sour cherry cultivars Kantorjanosi Ujfehértd 19.2 31.0
(Kecskemét, 2007) z FE——
Eva Ujfehértd 14.2 21.0
Cultivars Debreceni botermé | Ujfehérto 14.6 18.0
(in sequence Loss of volume% Mean of cultivars - 10.2 48.5
of their
harvest * Remark: Fruits were not selected before storage
time) week 1| week 2 | week 3 | week 4 | week 5 | week 6
Erdi
bétermd 0.3 6.4 22.2 37.6 46.6 852
Debreceni
béterma 0.0 0.0 0.8 2.9 8.0 20.7
Ujtehértéi
fiirtos 0.0 0.0 0.6 2.3 15:5 50.8
Kintor-
janosi 0.0 0.0 03 2.8 19.0 35.2
Eva 0.0 0.0 1.2 7.8 210 | 377
Petri 0.0 0.0 0.5 5.4 22.3 35
Cultivar ‘D[ 0.0 0.0 1.2 59 157 327
Mean
of cultivars 0.04 0.9 3.8 9.2 21.2 42.8

Remark: All samples are grown at Ujfehérté and sound fruits were sclected
only before storing

Table 38 Relation between the content of soluble solids and the loss of volume in sour cherry fruits of different cultivars (Kecskemét, 2007)

| , Stestaiginor | Befadnmetdc | Lossiof vohmne Rediosier s
Variety readings before | during storage .
samples storaze (%) (%) weeks in
) storage*
Erdi bétermé Siafok 13.5 9.9 40.1
Debreceni botermd Siofok 13.8 9.2 47.9
Ujfehértoi fiirtos Siofok 14.8 13.5 50.8
Kantorjanosi Siofok 15.0 9.9 29.6
Erdi botermé Szatymaz 15.1 14.8 60.4
Cultivar D Ujfehérté 15.7 7.6 327
Petri Ujfehérté 16.4 7.7 50.8
Debreceni bétermd Ujfehérto 16.5 8.5 20.7
Eva Ujfehérto 17.9 7.6 3T
Kéntorjanosi Ujfehérto 18.5 8.0 35.2
Erdi boterm Ujfehérto 18.1 12.2 85.2
| Ujfehéntéi fiirtos Ujfehértd 19.3 7.7 50.8

* Before storage, sound fruits were selected




Results of experimental storage of sour cherry (Prunus cerasus L.) fruit

Table 39 Results of storing experiments with sour cherry cultivars (Ujfehértd, 2007)

After the end of storage
Culti Beginning | . o ent* | week/ wreck! d(‘;:;ev!gd week/ Wielt
ultivars reatmen yed,
of storage joge. | Zoemd mouldy | wilted oulsy
fruits ; fruits
(%) : fruits (%)
(%) (%)
(%)
) A 6/13.3 6/27.3 6/3.4| 6/58.8| 6/10.1
Erdi June 18 B 9.6 49.8 3.2 38.2 8.8
bétermd | 10.5 63.3 34 24.1 9.2
9] 7 | 85.60 3.6 5.0 5.8
A 5/7.3 5/97.0 5/0.9 5/2.0| 5/0.1
Debreceni B 6.2 98.5 0.2 i3 @1
5 June 28
bétermd C 7.0 96.7 1.3 Vit 0.3
%) 6.1 98.4 1.3 0.0 0.3
A 5/1.2 5/90.6 5/2.9 5/4.0| 5/2.5
oo gn g B 6.9 96.0 1.6 23| 0.1
Kintorjénosi | June 28 C 7.3 94.1 1.6 39| 04
9] 6.5 95.2 2.2 0.8 1.8
) A 4/8.0 4/91.3 4/1.9 4/5.5| 4/1.3
Ujfehértoi Tuly 02 B 6.7 83.7 1.1 12.6 2.6
fiirtos y C 6.8 87.9 1.6 101 04
() 4.7 99.0 0.2 0.2 0.6
A 5/8.0 5/87.4 5/23| 5/10.1| 5/0.2
: _ B 6.8 89.1 0.9 8.9 141
Cultivar ‘D June 29 C 75 943 18 34 05
9] 52 95.5 2.9 0.1 15
A 5/8.3 5/88.5 5/1.8 59.0| 5/0.7
, B 6.8 92.7 1.4 4.5 1.4
e Tecan C 7.9 91.4 32| 44| 10
(%] 5.2 96.8 1.8 0.3 10
A 4/7.2 4/90.7 4/0.9 4/6.8| 4/1.6
: B 7.0 82.5 2.1 11.6 38
o e C 7.2 92.4 2.1 42| 13
0 5.7 89.8 9] 06| 77
+ Legend:
A= 1°C, 3-5% oxygen; 0.0% carbon-dioxid
B= 2°C; 3-5% oxygen; 0.0% carbon-dioxid
C= 3°C; 3-5% oxygen; 0.0% carbon-dioxid
@ = 2°C: normal 1lln;m§?phen:

Table 40 The changes of chemical composition in fruits of sour cherry cultivars during cold storage ( Ujfehéné, 2007)

- e 5532::2:)::{'15 Sugar content Acid content
g egimning wnd o (m/m %) (m/m %)
Varien of storage storage (m/m %)
3 2! - 2 1’ Y
| Erdi
9 % June 18. July 30, 18.00 15.24 | 15.60 | 13.0 0.95 0.81

botermo =

Debreceni | 5 098 | AugustOl. | 17.50 | 14.16 | 1640 | 128 | 115 | 0.74

bélermo

Kéntorjanosi | June 28. | AugustO1. | 18.10 16.88 | 17.00 | 14.5 1.03 0.64

Variety 'D’ June 29. July 30. 1930 | 1527 | 17.20 | 13.0 1.11 0.64

Petri June 30. July 30. 22.65 14.70 | 20.20 | 12.8 1.61 0.50
?ng“‘” July 02. | August06. | 2043 | 1471 | 1820 | 138 | 180 | 0.55
| = 7 |

Eva July 02. | August06. | 2025 | 14.64 | 17.80 [ 13.1 | 170 | 0.64

Remark: 17: before storage; 27 after storage
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Table 41 Effect of storage period on the quality and quantity characteristic of sour cherry cultivars
; Titratable . : Flesh
“ultivars Tre PH Brix (% i ; .
Cultivars I'reatments rix (%) acidity (%) Sugar/acid firmmess_
o Relof: 3,55d | 2430a 1.63 15.35b 583D
jubileum storage
s 3
. Ll £ v 3,82b. | 2327a LISb | 21.72a 5.60b
jubileum days storage
Bl | Beve 3.65¢ | 2381a 149 16.34 b 639
botermo storage
Edi =~ |Ab=d2 3.90a | 2379a 112b 22544 5.96 b
botermad days storage

The mean values compared with Duncan Multiple Range Test for differences among treatments (in
each column, entries with the same letters are not different at 5% level of significance)

Conclusions

Under Hungarian conditions we may risk the following
statements as summarising our results:

— For the purpose of storing. fruits ought to be picked by
hand, absolutely, even for the shortest term planned for
storage.

— Care should be taken by all possible means to save the
fruits from damages as physical scare and any adversities
threatening throughout all phases of technology and
environmental risks (weather, plant protection, harvest,
transport, packing). because minimal scares may cause
serious losses during storage.

— All items containing more than 10% of scared fruits should
be culled out carefully before putting them into the store,
or excluded from storing for a longer time than 1 — 2
weeks.

Rotting fruits ought to be eliminated at harvest or at least
before storing because they are serving as inocula of
decay.

—  Fruits should be cooled soon after being harvested, or the
vehicles should be equipped with cooling engines being
active during transport.

—  The fruit destined to be stored should represent high
quality and perfect health. This is indispensable but not
the sole criterium of success; there are also other
conditions to be considered.

—  The main and decisive purpose of storing is to meet the
claims of the fresh consumption.

— One of the motives is certainly the intention of avoiding
the concurrent offer of sellers and postpone the sale.

— The purpose of storing is lastly the improvement of
marketing conditions, i.e. to achieve better income by
higher selling price. However, costs and losses of storage
have to be subtracted carcfully from the higher price in
order to justify the postponed sale.

— In Hungary, early ripening sour cherry cultivars are not
suitable for being stored by two reasons, first, they are
less tolerant to storing, on the other hand, the stored fruit

will compete with the fresh fruit of the late ripening, high
quality cultivars, thus the advantages of storing will be
frustrated.

— The potential value of storage will be enhanced gradually
by the increasing popularity of eating fresh fruit in
general, Closer attention is deserved for the information
related to the suitability of cultivars.

— Experiences related to conditions and techniques of
storage are appreciated by entrepreneurs of commerce —
especially during the hot summer time — as fruits are
hardly kept on the shelf for more than 2 days without
cooling equipment.
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