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ABSTRACT

The study was carried out during the two storage seasons of 2008/2009 and
2009/2010. The subject of this study was the checking of the influence of the harvest
dates being 4-days apart, and checking of the different storage conditions (CA 0.8%
CO2:2% O3, CA 2% CO2:2% Oy, CA 3% CO23% O, and NA — normal atmosphere)
on the selected quality parameters of ‘ Concorde’ pears. The pears were first stored for
150 days in 0-0.5 °C. Once the fruit was out of the storage it was stored in simulated
shelf-life conditions for an additional 7 days at a temperature of 17 °C. An evaluation
of pear quality was conducted after each harvest date, after taking them out of the
cold storage and after simulated shelf-life. Flesh firmness, soluble solids content and
titratable acidity were determined, and pear health was evaluated. Harvest date had
asignificant impact on the maturity of fruit, and values of the investigated quality
parameters of pears, during the harvest. During the subsequent harvests, the value of
the starch index and soluble solids content in pears increased, whereas Streif’s matur-
ity index, flesh firmness and titratable acidity decreased. Harvest date and storage
conditions also had a significant influence on the investigated qualitative attributes of
pears determined after storage, and the simulated shelf-life period. Pears stored in
controlled atmosphere conditions were firmer and had higher titratable acidity than
fruit stored in common cold storage. Delay in the harvest date resulted in fast soften-
ing of fruit, significant reduction of titratable acidity, and higher susceptibility to
putrefaction caused most of al by the gloeosporium rot. A serious problem observed
during long term storage of ‘Concorde’ pears was sensitivity to flesh damage caused
by CO,, and high susceptibility to senescent scald.

Key words: pears, harvest date, cold storage, controlled atmosphere, firmness, titratable
acidity, soluble solids, fruit quality, storage disorders
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INTRODUCTION

Storability of pearsis strictly de-
pendent on the cultivar, fruit maturity
during harvest and storage conditions
(Elgar et a., 1997). Fruit maturity
during harvest is a main factor influ-
encing the quality of stored pears
(Chen et d., 1994; Sugar and Pow-
ers, 1994). Harvest date has a signifi-
cant importance for keeping a high
fruit quality during storage (Streif,
1995). Pears harvest date is most
often determined based on a few
factors, such as: flesh firmness (F),
soluble solids content (R) and
starch decomposition (S) (Johnson
and Luton 1996; HOhn et al.,
1999). Based on the factors men-
tioned above, maturity index
(F/IRS) was determined according
to Streif (1983). Depending on the
cultivar, the value of the Streif’'s
index for an optimum pear harvest
date should be, 0.14-0.06 (Hohn
et al., 2005). Starch content and its
decomposition pattern are reliable
pear maturity indices, because the
starch content is strictly connected
with fruit physiological maturity
(Garriz et a., 2008). Hohn et al.
(2005) reported that the starch index
(1-10 scale, where 1 means lack of
decomposition, and 10 — total starch
decomposition) for the optimum pear
harvest date is 4-6. Controlled at-
mosphere conditions alow for elon-
gation of the pears storage period,
and also are more efficient than
common cold storage conditions, in
maintaining high pear quality, and
limiting losses (Ma and Chen, 2003).
Controlled atmosphere storage is
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better for keeping high firmness,
titratable acidity and green peel col-
our (Drake and Gix, 2000; Lopez et
al., 2001). Typica controlled atmos-
phere for pears contains 1-3% O, and
0-5% CO, (Sugar, 2002). According
to Hohn et al. (2005), pears should
be stored in controlled atmosphere
containing 1.5-5% O, and 2-3% CO,.
One of the attributes, which is differ-
ent between pear and apple storage
technology, is the necessity to addi-
tionally mature the pears after taking
them out of common cold storage
and a controlled atmosphere. This
extra step is done to allow the pears
to reach the proper consumption
maturity (Tomala et a., 2006). Pears
in optimum consumption maturity
should have a distinctive smell,
juiciness, and “buttery” consistency,
as if they melt in one's mouth (Ec-
cher Zerbini et a., 2002). Turner et
al. (2005) report, that pear maturing
process in 20°C temperature takes 7-
10 days. The aim of the study was to
determine the influence of harvest
date and storage conditions on qual-
ity and storage properties of ‘Con-
corde’ pears.

MATERIAL AND METHODS

The study was carried out in the
two seasons of 2008/2009 and
2009/2010 on ‘Concorde' pears. The
fruit comes from the Experimental
Orchard of the Department of Po-
mology and Apiculture of the Agri-
culturd University in Garlica
Murowana, Poland. Pear trees were
grafted on Pyrus caucasica rootstock
and planted in the spring of 2002.
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Each season the pears were harvested
on three dates, at 4 day intervals (11,
15, 19 September 2008 and 10, 14,
18 September 2009). Starch index
was determined and Streif’s maturity
index calculated for the pears har-
vested on each of the dates. The
pears were stored for 150 days at
temperatures of 0-0.5 °C and 90-92%
humidity, in common cold storage
(NA — norma atmosphere) and in
controlled atmosphere (CA): 0.8%
CO2:2% O3, 2% CO,:2% O, and 3%
COz:3% O, After the pears were
taken out of storage they were al-
lowed to mature for 7 days at a tem-
perature of 17 °C (simulated shelf-
life). Measurements and analyses
were conducted after each harvest,
after storage time, and after simu-
lated shelflife. Samples of 16 pears
per treatments were used. The fol-
lowing parameters were determined
for the pears. flesh firmness, soluble
solids content and titratable acidity.
Postharvest disease occurrence was
also determined. The starch index
was determined using the standard
iodine test, and scored on a scae
from 1 to 10. Flesh firmness was
measured on opposite sides of fruit
using a FT 327 penetrometer (8 mm
probe). Soluble solids content was
measured in freshly prepared juice
using an Atago PR-101 refractome-
ter. Titratable acidity was measured
in awater extract of the juice (20 ml
juice in 100 ml of water) by tritrating
with 0.1 N NaOH to pH 8.1 using
aCX-501 multifunction meter. Re-
sults were recorded as the percentage
of malic acid equivalent. Data were
statistically elaborated separately for
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each season using variance anaysis.
Storage disorders data, expressed as
percent, were subjected earlier to
Bliss transformation. Differences
between the means were tested with
multiple Duncan’'s test at p = 0.05,
using a Statistica 8.0 program.

RESULTS AND DISCUSSION

Each year of the study, the sig-
nificant influence of the harvest date
on the starch index and Streif’ s index
for ‘Concorde pears was presented.
(Tab. 1). Subsequent harvest dates
showed that starch content reduction
took place more quickly. The same
results have been reported by Eccher
Zerbini et a. (2002) and Garriz et a.
(2008), after observing faster starch
hydrolysis in pears with each harvest
date. During the first year of study,
only the pears harvested on the sec-
ond date (4.9), and during second
year pears from each harvest (4.0-
5.8) had a starch index meeting the
optimum harvest maturity. The
Streif’s index value significantly
decreased with each harvest date.
Eccher Zerbini et a. (2002) dso
reported decreasing vaue of this
index along with eongation of the
pear harvest time. Values of the in-
dex calculated for ‘Concorde’ pears
harvested on the first harvest date
were higher. Vaues of the index, for
the pears harvested on second and
third date, were equal to the typica
values (0.06-0.11) for pears during
the optimum readiness for harvest
period, and the beginning of long
term storage in cold storage (H6hn et
al., 1999; Btaszczyk, 2006).
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Table 1. Starch index (scde (1-10) and Streif’s maturity index F/(RS) of ‘Concorde
pears at harvest, as affected by harvest date in the 2008-2009 season

Vear Starch index Mean Streif’s index N]Icg?n
| I n | foryear | I i year
2008 35a& | 49b |7.1c 52b |0.17c | 0.11b | 0.07a | 0.12b
2009 40a | 44b |58¢c 47 a 0.15c¢c | 0.11b | 0.08a | 0.11a
Meen for 38a | 47b |65¢ 016¢ | 011b | 0.08a
harvest

*Means followed by the same letter, separately for each year, do not differ significantly at p = 0.05

Table 2. Flesh firmness, titratable acidity and soluble solids content of ‘ Concorde’

pears at harvest, as affected by harvest date

Quality factor Harvest 2008 2009 Mean for harvest
I 7.4 c* 7.4c 7.4c¢
Flesh firmnesg kG] I 72b 6.7b 6.9b
1] 7.0a 6.3a 6.6 a
Mean for year 72b 6.8a -
. - | 0.23b 0.25c 0.24c
&ﬁaﬁ:ii{:‘aﬂ% I 02la | 023b 0.22b
11 0.20a 0.20a 0.20a
Mean for year 02la 0.23b -
. | 12.2a 125a 124 a
[S(,‘/)J]“b'e solids content |, 128b | 135b 131b
11 138¢c 14.2c 140c
Mean for year 129a 13.4b -
*Explanatios, see Table 1

Harvest date had also a significant
influence on the vaues of the qudita
tive attributes such as firmness, titrat-
able acidity and soluble solids content
(Tab. 2). According to many authors,
delay in the harvest date results in
poorer firmness of the fruit (Eccher
Zerbini et d., 2002; Andrea et 4.,
2003; Ribeiro et d., 2003; Crouch
et a., 2005; Burger et d., 2005). The
results of my studies confirm this opin-
ion. Mielke et a. (2005) observed that,
decrease in ‘Concorde’ pear firmness
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resulting from the later harvest date
was sdidicaly irrdevant. In this
study, a prolonged pear harvest period
resulted in decrease of the titratable
acidity. Titratable acidity decrease
connected with delayed harvest date
was aso observed by Elgar et 4.
(1997) and Mielke et a. (2005). Sol u-
ble solids content in pears increased in
the subsequent harvest dates. The
above mentioned relationships for
pears of this cultivar were dso re-
ported by Mielke et al. (2005).
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Table 3. Hesh firmness [KG] of ‘Concorde’ pears after storage, as affected by harvest

date and storage conditions

Storage conditions (CO,:0,) Mean for
Year Harvest 082 | 22 | 33 | ar | haves
After storage
| 3.6 ef* 3.8¢gh 39h 29b 36¢C
2008/2009 1 34cd 3.5de 3.8¢gh 29b 34b
11 34cd 3.5de 3.7fg 25a 3.3a
Mean for storage 35b | 36c | 38d | 28a ;
conditions
| 3.8de 4.0 ¢f 42f 3.7cd 39c
2009/2010 I 3.7cd 3.8de | 3.6bc 35b 36b
Il 35b 3.6 bc 35b 3.2a 34a
Mean for storage 37b | 38c | 38c | 35a ;
conditions
After shelf life
| 2.2 ef 2.2 ef 2.3f 1.9bc 22¢c¢
2008/2009 I 21de | 21de | 2.1de 1.8ab | 2.0b
11 20cd 20cd 20cd 17a 19a
Mean for storage 21b | 21b | 21b | 18a -
conditions
I 2,3fg 21de | 24g 18b 22c
2009/2010 1 1.7b 1.8b 2.2 ¢f 1.7b 19b
1l 1.6ab 1.7b 20cd 15a 1.7a
Mean for storage 19b | 19b | 22¢ | 17a -
conditions

*Explanatios, see Table 1

After storage and a smulated
shelflife period, the ‘Concorde
pears, harvested at the earliest date,
and stored in a controlled atmos-
phere, were usually the firmest ones.
The least firm pears could be ob-
served in those from the last harvest,
which had been stored in common
cold storage (Tab. 3). Eccher Zerbini
et al. (2002) aso reported, that after
storage the pears harvested at the
later date had lesser firmness. It is
also confirmed in the reports of other
authors (Recasens et a., 1997,
Btaszczyk and Ben, 1999; Lopez et
a., 2001), that pears stored in com-
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mon cold storage lose firmness faster
than these stored in controlled at-
mosphere. There is no unequivocal
confirmation of the influence the
elevated CO, concentration in con-
trolled atmosphere has on retaining
better pear firmness, as reported by
Drake (1994) or Eccher Zerbini et a.
(2002). Higher temperatures during
the supplementary maturing period
of pears after storage caused pears to
soften faster. According to Vaysse et
al. (2005), firmness of pears in opti-
mal consumption maturity should be
approximately 1.5 kG. Pears stored
in common cold storage, and in pears
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Table 4. Titratable acidity [% of malic acid] of ‘ Concorde’ pears after storage, as

affected by harvest date and storage conditions
Storage conditions (CO,:0,) Mean for
Year Haves 082 [ 22 | 33 | ar | haves
After storage
| 0.16de* | 0.17 ef 0.18f 0.14c 0.16c
2008/2009 I 0.14c 0.15cd 0.15cd | 0.12ab 0.14b
1] 0.12ab |0.13b 0.14c 0.11a 0.12a
Meanforstorage 1614 |o15¢ | 016d | 0.12a :
conditions
| 0.19cd |0.22e 0.22e 0.15b 0.20c
2009/2010 1 0.18c |0.20d 0.20d | 0.12a 0.18b
Il 0.18c¢c 0.19cd 0.19cd | 0.11a 0,17a
Mean for storage 018b |020c | 020c | 013a ;
conditions
After shelf life
| 0.14de | 0.15¢€f 0.16f 0.12 bc 0.14c
2008/2009 I 0.12bc |0.14de | 0.15ef | 0.11ab 0.13b
11 0.11ab |0.12bc 0.13cd | 0.10a 0.11a
Meanforstorage | 15 | g14c | 045d | 011a :
conditions
| 0.17e 0.19f 0.19f 0.14c 0.17b
2009/2010 I 0.16de |0.17e 0.17e 011b 0.15a
11 0.16de |0.17e 0.17e 0.10a 0.15a
Mean for storage 0.16b [018c | 0.18c | 0.12a -
conditions

*Explanatios, see Table 1

from the 2009/2010 season - from
the second and third harvest, stored
in a controlled atmosphere of 0.8:2
and 2:2, after the simulated shelf-life
period, had a firmness level similar
to that of fruit from the best con-
sumption maturity period.

Titratable acidity level of pears
decreased during storage (Btaszczyk
and Lysiak, 2001; Ma and Chen,
2003; Wawrzynczak et al., 2006).
After storage and maturing, the high-
est titratable acidity was observed in
fruit harvested at the earliest date and
stored in the controlled atmosphere
(Tab. 4). The greatest titratable acid-
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ity decrease was observed in the case
of pears harvested at the latest date
and stored in common cold storage.
According to Mieke et a. (2005),
composition of the controlled atmos-
phere has little or no influence on the
titratable acidity in pears. Study re-
sults present better retainment of the
titratable acidity in the case of pears
stored in a controlled atmosphere of
3:3, than those stored in a controlled
atmosphere of 0.8:2. They also con-
firm the opinion of Blaszczyk and
Ben (1999) and Calvo et a. (2002)
that controlled atmosphere condi-
tions are far better than normal at-
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Table 5. Soluble solids content [%] of ‘ Concorde’ pears after storage, as affected by

harvest date and storage conditions

Storage conditions (CO,:0,) Mean for
Year Haves 082 | 22 [ 33 | ar | haves
After storage
| 1410 | 143e | 143e | 122a | 137a
2008/2009 I 145f | 147h | 145f | 126b | 14.1b
1 1469 | 148i | 148i | 136c | 144c
Mean for storage 144b | 146d | 145¢ | 129a -
conditions
| 140f | 142g | 131c | 127a | 135a
2009/2010 I 1429 | 136de | 131c | 129b | 135a
1 140f | 143g | 137e | 135d | 139b
Mean for storage 141c | 140c | 133b | 130a ;
conditions
After shelf life
| 142c | 143d | 142c | 133a | 140a
2008/2009 I 1499 | 149g | 146e | 134b | 144b
n 1499 | 150h | 148f | 143d | 148c
Mean for storage 147c | 147c | 145b | 137a -
conditions
| 13,1c 13.6f 13.1c 126 a 13.1a
2009/2010 I 132d | 13.7fg | 133de | 129b | 133b
1 133de | 136f | 134e | 142f | 136¢
Mean for storage 132a | 136c | 133b | 132a ;
conditions

*Explanatios, see Table 1

mosphere conditions as regards limit-
ing the decrease of titratable acidity.
Wawrzynczak et a. (2008) be-
lieve, that soluble solids content in
pears changes dightly during storage.
It usually increases after storage and
while maturing (H6hn and Déatwyler,
1994), but according to Ma and Chen
(2003) and Wawrzynczak et a. (2006)
that cannot be treated as a consistent
rule. The highest soluble solids con-
tent, both after storage and the matur-
ing period, were usualy observed in
the case of the pears stored in con-
trolled atmosphere, harvested at the
latest date (Tab. 5). The lowest vaue
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of the soluble solids content were ob-
served in the case of pears harvested at
the earliest date and stored in common
cold storage. There are different opin-
ions about the influence of controlled
atmosphere on the process of soluble
solids content changes. Calvo et 4.
(2002) and Mielke et d. (2005) clam,
that controlled atmosphere has no in-
fluence on the soluble solids content.
Eccher Zerbini et a. (2002) have proof
that thisinfluence exists. The results of
this studies show, that a controlled 2:2
aimosphere had the best influence on
maintaining high soluble solids con-
tent in stored pears.
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Table 6. Storage disorders [%] in ‘ Concorde’ pears after storage and shelf life, as
affected by harvest date and storage conditions

Storage conditions (CO,:0,) Mean for
Year Haves 585 | 22 [ 33 | ar | haves
Fungal decay
| 0.0 a* 0.0a 0.0a 6.6 bc l6a
2008/2009 1 6.2b 7.2¢c 8.0d 12.3f 84hb
11 70c 7.1c 88e 129¢g 9.0c
Mean for storage 44a | 48b | e3c | 106d ;
conditions
| 0.0a 22b 24Db 7.6 ef 30a
2009/2010 I 00a 3.2¢ 4.8d 8.0f 40b
11 23b 85¢g 75e 11.8h 75c
Mean for storage 08a | 46b | 49b | 9ic ;
conditions
Physiological disorders
| 0.0a 0.0a 0.0a 213e 53a
2008/2009 Il 6.3b 0.0a 00a 32.1f 96b
Il 10.1d 6.5 bc 6.8c 43.79 16.8¢c
Mean for storage 55b | 22a | 23a | 324c :
conditions
I 0.0a 0.0a 0.0a 10.1d 25a
2009/2010 1 0.0a 0.0a 0.0a 139e 35b
11 23b 2.3b 6.2¢C 26.39 9.3¢c
Mean for storage 0o8a | 08a | 21b | 168c¢c -
conditions

*Explanatios, see Table 1

Postharvest disease occurrence
can cause big losses during fruit stor-
age. ‘Concorde’ pears susceptibility
to disease depends on the harvest
date and storage conditions (Tab. 6).
The highest percentage of rotten fruit
was found in pears from the third
harvest date which had been stored in
normal atmosphere conditions. Fruit
from the earliest harvest were less
affected by fungal diseases. Higher
susceptibility to putrefaction of the
most ripe pears, from the later har-
vest, is reported by Drake and Gix
(2000), Btaszczyk (2003), Lafer
(2005). A serious problem related
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with long term storing of ‘Concorde’
pears in normal atmosphere is their
high susceptibility to senescent scald.
Another observation, made mostly in
the case of pears from the latest har-
vest, stored in controlled atmosphere
conditions, is fruit damage in which
flesh and cavities turn brown, caused
by CO, According to Lammertyn
et a. (2000) intensity of fruit damage
caused by CO, increases with subse-
guent harvest dates.

CONCLUSIONS

The influence of harvest date on
the quality of pears depends on the
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studied attribute. Flesh firmness and
titratable acidity decreased in subse-
quent harvest dates, while soluble
solids content increased. Controlled
atmosphere was more efficient than
normal atmosphere in maintaining
high quality of stored pears. The
result was better firmness, lower loss
of titratable acidity and higher solu-
ble solids content. Delay in harvest
date caused faster maturation of pear
fruit, resulting in faster softening of
fruit, the biggest reduction/loss of
titratable acidity and the highest sus-
ceptibility to storage disorders. Long
term storage of ‘Concorde’ pears in
normal atmosphere conditions can be
connected with the risk of mass scald
of senescent.

REFERENCES

Andrea C., Galvis-Sanchez S., Fonseca
C., Alcina M.M.B., Morais F., Md-
cata X. 2003. Effects of preharvest,
harvest and postharvest factors on the
quality of pear (cv. Rocha) stored
under controlled atmosphere condi-
tions. J. FOOD ENG. 64: 161-172.

Btaszczyk J. 2003. Podatnos¢ gruszek
Carolai Concorde na wybrane grzy-
bowe choroby przechowalnicze.
FOLIA HORT. Sup. 2: 189-191.

Btaszczyk J. 2006. Wiasciwosci prze-
chowalnicze kilku odmian gruszek.
W: X1 Ogdlnopolskie Spotkanie Sa-
downikéw w Gréjcu. I1SK Skiernie-
wice, pp. 30-42.

Btaszczyk J., Ben J. M. 1999. Effect of
different CO, and O, concentrations
in the storage of ‘Conference’ pears
on the rate of decreases in firmness
during ripening. ACTA HORT. 485:
71-77.

Btaszczyk J., Lysiak G. 2001. Storage
properties of Czech pear cultivars

J. Fruit Ornam. Plant Res. vol. 18(2) 2010: 211-221

Influence of harvest date and storage.....

‘Erica and ‘Dicolor’. J. FRUIT
ORNAM. PLANT RES. 9: 71-76.
Burger G.E., Griessel H.M., Huysamer

M. 2005. The effect of fruit maturity
and storage duration on friction dis-
colouration of ‘Packham’s Triumph’
and ‘Doyenne du Comice' pears.

ACTA HORT. 671: 377-384.

Calvo G., Salvador M.E., Sanchez E.
2002. Control of superficia scald in
‘Beurré d Anjou’pears with low
oxygen levels. ACTA HORT. 596:
879-882.

Chen P.M., Varga D.M., Facteau T.J. 1994,
Ripening behavior of ‘Gebhard’ dtran
of red ‘d’Anjou’ pears after cold Sorage
as influenced by harvest maturity and
ethylene. ACTA HORT. 367: 440-442.

Crouch E.M., Holcroft D.M., Huysamer
M. 2005. Mealiness of ‘Forelle' pears
- Quo vadis?. ACTA HORT. 671:
369-376.

Drake R.S. 1994. Elevated carbon diox-
ide storage of ‘Anjou’ pears using
purge-controlled atmosphere. HORT.
SCI. 29(4): 299-301.

Drake R.S., Gix R.D. 2000. Response of
d’Anjou pears to controlled atmos-
phere storage in elevated temperature
and carbon dioxide. GOOD FRUIT
GROWER 51(5): 55-57.

Eccher Zerbini P.,, Grass M., Rizzolo A.,
Pianezzola A., De Coldlis G,
Brambilla A. 2002. Harvest maturity,
mineral content and postharvest qudity
of ‘Conference’ pears stored in high or
low CO,. ACTA HORT 596: 839-844.

Elgar H.J, Watkins C.B., Murray SH.,
Gunson F.A. 1997. Qudlity of ‘Buerré
Bosc' and ‘Doyenne du Comice' pears
in relation to harvest date and storage
period. POSTHARVEST BIOL.
TECHNOL. 10: 29-37.

Garriz P.l., Alvarez H.L., Colavita G.M.
2008. Harvest date effects on fruit qual-
ity of ‘Abbe Fete’ Pears. ACTA
HORT. 800: 1019-1025.

219



J. Btaszczyk

Hohn E., Déwyler D. 1994. Optimaer
Pflickzeitpunkt  von  Conference.
OBST- UND WEIBAU 19: 442-445,

Hohn E., Déwyler D., Gasser F., Jampen
M. 1999. Streifindex und optima-
ler Pflickzeitpunkt von Tafd-
kernobst. SCHWEIZ. Z. OBST-
UND WEINBAU 18.

Hohn E., Gasser F., Segrist JP. 2005.
Obsteinlagerung 2005. OBST- UND
WEINBAU 18: 6-9.

Johnson D.S,, Luton M.T. 1996. Maturity
indices to predict optimum harvest date
for the storage of Conference pears in
the UK. Office for Official Publications
of the European Community, Luxem-
bourg 133-147.

Lafer G. 2005. Effects of 1-MCP treat-
ments on fruit quality and storability of
different pear varieties. ACTA HORT.
682: 1227-1231.

Lammertyn J, Verlinden B.E., Nicolal
B.M., Baerdemaeker de J. 2000. Rela-
tion between core breakdown disorder
and storage conditions of Pyrus com-
munis. ACTA HORT. 518: 115-120.

Lopez M. L., Miro R., Gradll J. 2001.
Quadlity and aroma production of Doy-
enne du Comice pears in reation to
harvest date and storage atmosphere.
FOOD SCI. TECHNOL. INTERNAT.
7(6): 493-500.

MaS.S., Chen P.M. 2003. Storage disorder
and ripening behavior of ‘Doyenne du
Comice pears in relation to storage
conditions. POSTHARVEST BIOL.
TECHNOL. 28: 281-294.

Mielke E.A., Drake SR, Elfving D.C.
2005. ‘Concorde’ pear flavor, texture
and dorage quality improved by ma-
nipulating harvest maturity. ACTA
HORT. 671: 361-367.

Recasens |., Ganau D., Gradl J, Larri-
gaudiere C., Lopez L. 1997. Physio-
logical and quality responses of ‘Con-
ference’ pears to reduced leves of O,
under controlled atmosphere storage

220

conditions. POSTHARV. HORT. SER.
16: 258-263.

Ribeiro C.J.O., Nazare-Pareira A., Sobreiro
J., Vetman R.H. 2003. Influence of or-
chard, harvest date and controlled at-
mosphere on storage quality of ‘ Rocha
pear. ACTA HORT. 599: 639-645.

Streif J. 1983. Der optimale Erntetermin
beim Apfeln. 1. Quadlitatentwicklung
und Reife. GARTENBAU-
WISSENSCHAFT 48: 154-159.

Streif J- 1995.0ptimierung der CA-und
ULO-Lagerung. BESSEREST OBST
8: 18-20.

Sugar D. 2002. Postharvest physiology and
pathology of pears. ACTA HORT.
596: 833-838.

Sugar D., Powers K.A. 1994. Maturity and
storage performance of 'Bartlett' and
'Sensation Red Bartlett' pears. HORT
SCl. 29(1): 18-19.

TomaakK., Jedrzejczak P., Baran D. 2006.
Przechowywanie gruszek w kontrolo-
wang amosferze. W: Czynniki wply-
waja.ce naplonowaniei jakos¢ owocow
rodlin sadowniczych. 1l Migdzynaro-
dowe Targi Agrotechniki Sadowniczg],
Warszawa, pp. 131-146.

Turner J, Ba J., Marin A., Collona A.
2005. Consumer sensory evauation of
pear cultivars in the Pacific Northwest,
USA. ACTA HORT. 671: 355-360.

Vayasse P., Reynier P., Roche L., Lavidle
0. 2005. Sensory evaluation of new
pear cultivars. ACTA HORT. 671
341-347.

Wawrzynczak A., Rutkowski K.P., Kruc-
zynska D.E. 2006. Changes in fruit
quality in pears during CA sorage. J.
FRUIT ORNAM. PLANT RES. 14
77-84.

Wawrzynczak A., Rutkowski K.P., Kruc-
zynska D.E. 2008. Ripening of
‘Radana and ‘ Conference’ pearsasin-
fluenced by cold sorage duration.
ACTA HORT. 800: 1091-1097.

J. Fruit Ornam. Plant Res. vol. 18(2) 2010: 211-221



Influence of harvest date and storage.....

WPLYW TERMINU ZBIORU | WARUNKOW
PRZECHOWY WANIA NA ZMIANY WYBRANY CH
CECH JAKOSCIOWY CH GRUSZEK ‘CONCORDE’

Jan Btaszczyk
STRESZCZENIE

Doswiadczenie przeprowadzono w dwoch sezonach przechowalniczych
2008/2009 i 2009/2010. Badano wptyw przeprowadzonego w 4-dniowych odstepach
terminu zbioru oraz zréznicowanych warunkéw przechowywania (KA 0.8% CO2:2%
0,, KA 2% CO,:2% O,, KA 3% CO,:3% O, i NA — normalna atmosfera) na wybrane
parametry jakosci owocow. Gruszki przechowywano przez 150 dni w tempera-
turze 0-0.5 °C. Po wyjeciu z chtodni owoce przetrzymywano dodatkowo przez 7 dni
w temperaturze 17 °C (warunki symulowanego obrotu). Jakosé gruszek oceniano po
kazdym terminie zbioru oraz po wyj eciu owocow z chtodni i po okresie symulowane-
go obrotu. Oznaczano jedrnos¢ miazszu, zawartos¢ ekstraktu i kwasowos¢ oraz oce-
niano zdrowotnos¢ gruszek. Termin zbioru istotnie wptywat na stan dojrzatosci owo-
cow oraz wartosci badanych parametrow jakosciowych gruszek w czasie zbioru.
W kolejnych terminach zbioru wartos¢ indeksu skrobiowego i zawartos¢ ekstraktu
w gruszkach wzrastaty, a wartos¢ wskaznika dojrzatosci Streifa, jedrnos¢ miazszu
oraz kwasowos¢ sie zmnigjszaty. Termin zbioru oraz warunki przechowywania miaty
réwniez istotny wptyw na wartosci badanych cech jakosciowych gruszek oznaczo-
nych po przechowywaniu i po okresie symulowanego obrotu. Gruszki przechowywa-
ne w warunkach kontrolowane] atmosfery wyrézniaty si¢ wigksza jedrnoscia i wyzsza
kwasowoscia w porownaniu z owocami przechowywanymi w chtodni zwyktej.
Opo6znienie terminu zbioru powoduje natomiast szybkie miekniecie owocow, duza
redukcje kwasowosci oraz zwigkszona podatnosé¢ gruszek na gnicie wywotane przede
wszystkim przez gorzka zgnilizng. Powaznym problemem wystepujacym przy dtugo-
terminowym przechowywaniu gruszek odmiany ‘Concorde’ jest jgf wrazliwos¢ na
uszk odzenia miazszu powodowane przez dwutlenek wegla oraz duza podatnos¢ na
oparzdizne starcza.

Slowa kluczowe: gruszki, termin zbioru, normalna atmosfera, kontrolowana atmosfera,
jedrnosé, kwasowose, zawartas¢ ekstraktu, jakose, choroby przechowal nicze
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