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Swummary: Intensive research has been implemented on different aspects of the bee pollination of pear in Hungary in the past decade,
extending to the following topics: the effect of the opening sequence of the Mowers within the inflorescence of pear cultivars on the
effectiveness of bee pollination; the nectar production of flowers of pear cultivars; intensity of honeybee visitation and their foraging
behaviour at the flowers of pear cultivars: Mower constancy of honeybees to pear plantations; competition by weeds in bloom for bee
pollination in flowering pear orchards; and some aspects to the bee pollination strategies of pear plantations (the effect of the limitation of
bhee pollination period on the set and the yield. possible compensation of frost damage of flowers by bee pollination in pear orchards, the
optimal size of single cultivar block in pear plantations). The results of these studies arc reviewed in this paper and some important aspects

that need further studies are outlined.

Introduction

The peaches are normally stored for a maximum of 3-4
weeks under NA conditions without any treatment, whereas
this period may be doubled using different treatments and
storage methods. As a matter of fact, in a study with peach
cultivars Beijing, China and Tuhua, the fruits were kept at
337,37°% and 41°C for 48 h, and as a result. it was determined
that hot treatment at 37°C had positive effeet on the [ruits,
Reductions occurred in titratable acidity contents of the
treated fruits, whereas the firmness values remained
relatively unchanged, thus the storage periods of the fruits
were prolonged via limiting some physical changes (Tao et
al, 1997).

In a study on the CA storage of Hale Haven peaches, the
fruits were stored at 0°C temperature and 90-95% relative
humidity, in 0:21 (control), 5:2, 10:2 and 10:4 atmospheric
combinations, It was determined in the study that the quality
factors and maturity situations might be preserved between
acceptable limits, in case that Hale Haven fruits were held at
room conditions for 4 days, in addition to storage for 30 days
in 5:2 or 10:2 atmospheric combinations (£ris et al, 1993),

The atmosphere combinations of 3:1 and 34 were

determined as the most successful treatments at the end of

the storage trials with peaches at different atmosphere
combinations (5%CO5:1, 4,7, 20% O, ). The sugar content
of the fruits stored in these combinations was found to be
lower, whereas titratable acidity and fruit flesh firmness
values were higher. However, it was determinzd that 5:1

atmosphere combination and 22°C temperature application
for 2 days lead 1o less internal browning, hence better fruit
quality (El-Shiekh 1992).

Various rescarches were carried out with peaches. in
order to minimize the postharvest losses caused by the
pathogens such as Monilinia & Rhizopus. With this purpose,
the fruits were dipped into Benomy! solution (100 and 500
ppm) at 467 and 51°C for 1.5 and 3.0 minute, and the quality
of fruits was preserved along the storage period. Moreover,
more successful results with regard to fruit quality were
obtained when these treatments were combined with 5:1
atmospheric combination (Wang & Anderson 1985).

CA storage, especially ultra-low O, has numerous
advantages compared with NA storage. As a matter ol fact,
the losses in FEF, TA, chlorophyll and sugar were decreased
in many fruits and vegetables via this storage method. In this
way, Lthe onset of ripening and the retardation of senescence
in the fruits were realised more elficiently (Sass 1993, Tian
et al. 1996, Henze et al. 1997).

In this study, which was carricd out with the wim of
improving the limited storability of peach fruits, prolonging
their storage period and establishing new applications that
could be put into practice, the effects of some treatments on the
storage period and fruit quality of peaches were investigated.

Material and methods

“Flavorcrest”™ and “Red Top™ peach cultivars were used
in the study, as being suitable for Marmara Region.
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The fruits were harvested at firm-ripe stage. close to the
harvest maturity.

The initial analyses of the fruits were realised before
storage and the fruits other than controls were held at 20 °C
for 5 hours, then dipped into the solution containing
Benomyl (60 g/100 1) and Captan (300 g/100 1) at 52 °C for
I minute.

The fruits were left for drying at room conditions,
following the removal from fungicide solution, and then
precooled hy cold air. The fruits to be stored in CA were
subjected to low O, treatment at 0£0.5°C and 90£5%
relative humidity, before transfer to different atmospheric
combinations. With this aim, the fruits were held in 0.7% O,

for 24 hours. Thereafter, they were put into storage (0£0.5°C
temperature and 90+5% relative humidity) in different
atmospheric combinations [(CO,%:0,%) 0:21 (control),
3:3,5:2 and 10:2]. . )

Hot treatment at 20°C was applied to all fruits except
controls for 24 hours, in the analytical periods of 15" and
30" day, in addition to the analyses [weight loss (%),
firmness of fruit flesh (FFF) (kg), total sugar (g/100 g),
titratable acidity (TA) (%), total chlorophyll (mg/100 g) and
product decay situation] the fruits were kept in CA storage
on the 0, 151, 30™, 45" and 45410 days.

The rescarch was established according to Randomized
Plots Factorial Experimental Design. The analyses were

Table 1 Changes in weight loss, firmness of fruit flesh and total sugar during the CA storage of peach cvs.

Cv: Stor. Treat- Weight loss (%) Firmmness of fruit lesh (kg) Total sugar (2/100 g)
period ments.
(day) 1996 1997 1998 1996 1997 1998 1996 1997 1998
0 0:21 0.00 g 0.00 h 0.00 1 6.25 abe 8.15 ab 992 b 5.69 g-k 3.50 hy 5.611
F 33 .00 g 0.00 h 0.00 £ 6.25 abe 8.15 ab 992 b 5.09 g-k | 3.50hy 5.61 1
92 0.00 g (0LO0O h 0.00 6.25 abe 8.15 ub 292 b 5.09 g-k 3.50 hy 5.611
I 162 0.00 g (.00 h 0.00 6.25 abe 8.15 ab 092 b 5.69 g-k 3.50 hy 5.611
A 15 0:21 5.75 elg T34 cde | 7.700-f | 442 cde 6.79 ¢de 4.64 d-1 584 ¢k | 5.60cf | 7.10 £
33 239¢g 1.87 gh 0.61 def| 346 d-g 7.96 abe 7.36 b-g 4.98 jk 480 ¢-h | 6.36y-l
v 2 2,06 g 223 gh 0.24 ¢r 3.200d-h 815 ub 10.19 4 7.93 c-f 2327y 5.91 ki
10:2 1.76 2 2.02 gh 031 ef 4.67 bed 6.79 ab 8.22 b-¢ 591 g-k 400 ghy | 6.32 y-l
o 30 0:21 1132 ¢t | 499 ¢f 1062 | 430 c¢-f 6.57 defl 3,96 g-m 8.539bc | 7.50ubc | 7.97 d-
R 313 A8 fg 027h 153 el | LB5 1K 7.25 bed 4,76 d-k 721e¢-h | 5.50¢-h | 7.20 1l
5:2 331 fy 0.24 h 201 b-f | 1.63 gk 7.25 bed 5.55d-y 9.23abe 4.50 fgh | 6.33 y-I
C d0:2 288 g (.58 h 154 ¢-f | 18I g-k 6.1 1d-h 8.15 b-f 9.38abe 437 I 6.74 h-1
45 0:21 13.01 be | 1096 ab | 6.03a-f | 274 d-j 3.62 Kkl 1.58 y-n 10,11 ab | 821 ab 4.70bed
R 3:3 1.62 ¢ 0.96 h 803 | 045 jk 2041 1.00k-n | 994ab | 5.83c-g | 8.56ch
a2 1.07 g 0.64 h 793 a-f | 158 g-k 5.32 g 317 h-n 440 k 5.00 d-h | 654 y-1
E 10:2 23g LI1Oh 6.450-1 | 070 vk 5.17 hyj 272yn 565h-k | 5.27d-h | 7.79e-k
S 45410 0:21 21.68 ab 10,61 ab | 993ab | 024K 045 m 029 n 1041 a 9.57 a 10.68 ab
3:3 16.22bcd | 11644 10400 | 045 jk (L68 m (LG8 I-n 6.61 1<) 7.43 be 8.46 d-h
T 5:2 7.64 d-g 948 ubc | 826a-¢ | L.13 gk 0.79 m 1.09 k-n 5.18yjk | 6.72b-e | 695 g-l
18.91 abe | 1150 4 8.69 u-d | 045 jk 0.63 m 0.91 k-n 6.79 -y 6,80 b-e | 7.533 ek
0 (21 0.00 g 0,00 h 0.00 1 770 a 9.06 a 8.72 be 7.84 ¢-f 647 b-f | 6.18 jkI
343 0.00 g 0.00 h 0.00 1 T.70n 9.06 a 8.72 be 7H4 e | 6.47b-f | 6.18 jkl
5:2 0.00 g 0.00 h 0.00 1 770 a 9,06 a 8.72 be 784 ¢e-f | 647bf | 6.18 kI
R 10:2 0.00 g 0.00 h 0.00 1 .70 a 9.06 a 8.72 be 784 -1 6.47b-1 | 6,18 jkl
15 0:21 6.20 efg 591 ef 53t | 691ab 7.25 bed 8.38 bed 741 d-g | 6.00¢c-g | 8.02d-j
3:3 2.69 fg 1.39 h 0.99 def| 222dk | 637d-g | 578c¢y 5.69 gk | 5.00d-h | 7.28 [l
D 5:2 1.87 g 1.35h 025ef | 3.144d-l 6.34 d-h 8.15 b-g 6.50 [+ 4.50 fgh | 6.83 gl
10:2 2.09 g 110 h 0.98 def | 2,57 d-k 7.85 be 6.95 b-h 6.76 f-y | 4.00 ghy | 7.25 -1
30 0:21 1590bed | 4281 | 701t | 30041 | 627dh | 476d1 | 7.66¢f | 630b-f | 889 bf
:: 4.53efg | 0.28n 190 b1 | 129k | S44fy | 408Fn | 693ch | 5.50¢h | 812d-y
el 392 (g 021 h 1.8 b-1 | 1.58 g-k 6.11d-h 491 d-k 7.99 ¢-f 5.00d-h | 7.25 141
10:2 329fe | 025h 186 b-F | 199¢k | 7.25bed | 433en | 991ab | 4.50 fuh | 7.66 ¢-k
T o 021 1528bcd | 9.41abe | 926abe | 113 gk | 600eh | 136jn | 10304 | 671 b | 1044 abe
4 4086z | 058h | 524af | 081 hk | 414k 170y-n | 908a-d | 5.68cg |871ce
0 I.li'-” [.29 g 0.84 h 37300 | 093 h-k 4,30 vik 3.44 h-n 1042 a 554 ¢-h | 7.200e-
. 1.20 ¢ 0.35h 495u-f | LI gk 4.76 vik 1.81 y-n 648 14 473 ¢-h | 7.09 ek
o
= —
w2l U{"‘l 18.90 ube | 9.37 abe 1.08a | 045 jk 041 m 0.29n 10.80ab | 7.00bed | 11.60a
;‘., 26.46 i 8.77 bed | 61501 | 045 jk 0.91 m 0.34n 7.01 e-h 6.21 b-f | 9.38 b-¢
I‘(;’-"' 1127 ¢+ | 6,27 def | 5.36a-f | 1.02 g-k 1.20m LIl k-n 6.59 f-] SA42¢-h | TAT -]
- 15.12bed | 6.47 def | 5.77 u-f | 0.47 jk 1LO4m 0.30 mn 6.96 ¢-h | 6.00¢-g | 846 d-h
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made in 2 replicates for each trial, having 3 fruits in each
replicate. All data obtained from the trial were evaluated
using LSD test at 0.01 level.

Results and discussion

The basic results of the investigations during 3 years are
shown in Table | and 2.

According 1o the gained results the following sensitive
and meaning points have been determined. In the study, the
weight loss which was 10-12% initially in 0:21 treatment in
the two peach cultivars was reduced by 2-3% in CA
applications, principally in 5:2 atmospheric combination, at

the end of the CA storage period of 45 days at 0£0.5°C
temperature and 90+5% relative humidity conditions (Table
7). This result is originated from the fact that in the fruits
held in low O, initially, the water loss was reduced due 1o
low temperature and high humidity and the fruit preserved
this level in different atmospheric combinations during the
storage period. At the end of 10 days-shelf life, the weight
losses increased in all CA treatments, principally in 0:21
treatment due to high temperature and low relative humidity.
However, this increase was smaller in CA stored fruits. Eris
et al. (1993) also stated that the highest weight loss in CA
storage of peaches occurred in 0:21 treatment with 13.24%.

Table 2 Changes in titratable acidity. total chlorophyll und product decay situation during the CA storage of peach evs,

Cv, Stor. Treat- Titratable acidity (%) Total chlorophyll | (mg/100 g) Product decay situation®
period ments.

(day) 1996 1997 1998 1996 1997 1998 1996 1997 1998

[ 0 0:21 0.80 a LOS bed [ 091 ab 0.92 a 17 a 1.0Y a 0.00 0.00 0.00
33 0,80 a LOSbed | 0.91 ab 0.92 a 117 4 109 a 0.00 0.00 0.00

5:2 0.80 a 108 bed | 091 b 0,92 a 1.17a 109 a 0.00 0.00 0.00

L 10:2 (.80 a 108 bd 0.91 ab (L92 1 1174 1.09 a 0,000 0.00 (.00
15 0:21 0.54 a 1.09 bed 0.49 ¢de 0.50 d .57 ¢ 1.04 abe 0.00 1.50 1,00

3:3 0.52 4 1.06 bed 0.49 cde 0.60 cd 0,539 ¢ 1.03 a-d (.00 (100 (.00

5:2 0.64 1 (.96 bede 0.62 h-¢ .54 d 0.58 ¢ 1.05 ab 0,00 (100 (L00

10:2 0.63 a (.90 b-1 0.55 cde (.75 abe (.58 ¢ 1,06 ab 0,00 0,00 (.00

0 1) 021 (.49 a 0.92 b-r 0.47 cde 0.75 abe .56 ¢ (.89 b-g 3.00 2.50 125
R 33 0.42a (.84 b-f (.47 cde 053 d 0.67 be 0.97 u-¢ 1.00 1.50 1.00
532 0.50 @ 0.63 b-I 0.55 cde 0.64 ed 0.60 ¢ 103 a-d 2.00 1.50 1.00

C 10:2 0.57a (.77 b-f 0.49 cde .53 d 0.67 he 1.02 u-d 2.00 3.00 1.33
435 0:21 0.300 0.84 b-f 044 ede .53 4d .56 ¢ (.64 j-m 4.25 2.67 2.67

R 3:3 0.38 a 078 b-f | O4dede | 0504d 0.56 ¢ 0.92u-g | 3.50 380 1.83
5:2 043 a 0,60 b-f 0.51 ede 0.60 cd 0.61 ¢ 0.96 a-1 233 3.50 1.50

I- 1:2 (.52 a 075 b-f .46 cde 0.50d 0.61 ¢ 0.97 a-¢ 2,33 2.33 233
S 45410 21 021 u 0.30 ¢ 0.40 ¢ 0.50d (.30 ¢ 0.46 mn 4.67 4.67 4.17
3:3 031 a .40 -1 0.40 ¢ 0.50d (.50 ¢ 0,74 g-k 4.67 4.50 3.06

T 5:2 (.25 (.50 b-1 (.55 cde 0.53d (.56 ¢ 0.76 g-k 3.33 3,33 2.33
10:2 042a .35 ¢-f .42 de 0.50d 0.50 ¢ 0.67 y-1 4.67 4.50 233
0 0:21 0.87 a 1.28 b (L95 a 0.83 ub 1.03 ab 0.97 u-e 0.00 (.00 (0.00)
1.3 0.87 a 1.28 b 0.95 a ().83 ab 1.03 ab 0.97 a-¢ 0.00 (.00 (LD
R i" 0.87 a 1.28 b 095 a (.53 ab 1.03 ab 0.97 a-e (.00 (.00 0.00
]";:-: 0.87 a 1.28 b 095 (.83 ab 1.03 ab 0.97 u-e (.00 0,00} (L)
E 15 0:21 0.85 4 1.04 bed 0.71 a-e 0.50 d 053¢ (.99 a-¢ 0,00 1.50 0.00
D 33 .54 a 1.50 a 0.75 ube 0.67 bed 0.71 be (.97 a-e 0.00 1.00 0.00
5:2 0.68 a 1.15 be 0.73 u-d 0.50 d (.75 be 1.00 u-¢ 0.00 0.00 0.00
10:2 0.77 a 1.10 bed (.74 abe 0.61 cd (.65 be 1,00 a-e 0.00 0.00 0.00

30 0:21 045 a 1.05 bed 0.64 a-e 0.54 d 0.32¢ (L78 1-j 325 3.50 1.25

35 041 a 0.81 b-I' 0.69 u-e (.53 d 0.74 be (1.86 c-h 1.25 1.00 1.00

52 0524 0.94 b-f (.70 u-¢ (.58 cd (.75 be 0.92 a-g 2.00 1.80 1.50

10:2 0.61 a 0.99 b-e (.68 a-c (.50 d .60 ¢ 0.91 a-g 2.00 2,00 1:23

1 45 0:21 040 a 0.84 b-I 0.55 cde | 0.60 cd 0.53¢ 0.50 tmn | 4.33 3.67 2.00
b 0.36 a 0.75 b-1 0.59 cde 0.50d 0.64 ¢ 0.85 d-y 275 3.00 1.50

O 5:2 0.45a 0.63bf | 063be | 054d 0.50 ¢ 0.85d-y | 1.33 2.00 1.00
p 10:2 048 a 0.52 b-f (1.39 cde 0.30d 0.67 be 0.83 c-y 2.33 3.33 2:16
45+10 0:21 0.27 a 010 f 0.45 cde 0.50 d (.30 ¢ 0.38 n 4.67 4.33 4.00

33 0.30 a (0,23 del 0.50 ¢de (.50 d 0.50 ¢ (.54 Imn 4.33 3,50 2.83

5:2 0354 035¢f | 057ede | 055d 0.58 ¢ 0.68 h-1 2.00 2,00 1.66

10:2 0324 0.15 ef 0.52 cde 0.50d 0.58 ¢ (.58 klm 3.50 3.17 2.16

#0400 mm), (0= mm), 2:5-10 mm), 3:01 =17 mm}), 4:(18-25 mm). 5:(>25 mm).
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It was determined that deductions occurred in the
firmness values of peach [ruits, in relation to the prolonging
storage and shelf life periods, and the greatest reduction was
in 0:21 application, again (Table /). Despite the softening in
CA stored fruits of both cultivars, especially becoming more
marked after shelf life, higher FFF values were determined
in 5:2 treatment, compared with 0:21 treatment. Ke et al.
(1991) reported that 5:1 atmospheric combination retarded
softening in peach (ruits, the greatest softening was
determined in control according to the result of their
research.

The total sugar content of peach fruits were determined
{0 increase continously during 45 days CA storage and 10
days shelf life periods. This increase which was observed in
total sugar contents of these fruits having minute quantitics
of starch mainly resulted from the conversion of
polysaccharides in the cell walls to sugar. In our study, the
increases in the total sugar values of the peach fruits were
limited through their CA storage. thus their ripening was
delayed (Table 1). These changes occurred in the total sugar
contents of peaches during their CA storage and these were
similar 1o the results of the studies conducted by Erit et al.
(1993) and El-Shiekh (1992).

Certain reductions were observed in the TA values of

peaches due 1o their CA storage. According to the
experimental results, 0:21 treatment was determined to have
the lowest and 5:2 application was determined to have the
highest TA values (Table 2). This situation is parallel to the
changes occured in TA values during CA storage of peaches,
determined by Ke et al. (1991) and El-Shiekh (1992),

Reductions occured in the total chlorophyll contents off
peaches stored in CA at 0£0.5°C and Y0x5% relative
humidity and in different atmospheric combinations, parallel
to ripening. These reductions were especially more visible in
0:21 treatment after the shell life. Contrarily, the fruits
stored in atmospheric combinations with high CO, levels
had the total chlorophyll contents closest to the initial values
(Table 2). Nunos and Mitchell (1991) reported that the
aimosphere  combination consisting ol 5-15% CO, and
1-5% O, retarded the chlorophyll loss. )

The decay ratios of fruits increased more slowly in CA
stored peach evs. “Flavorerest™ and “Red Top™, compared
with 0:21 treatment. A marked superiority was obtained with
respect 1o guality criteria such as decay in CA treatments,
compared with control fruits. This may be originated from
hot fungicide solution and hot treatments applied 1o fruits.
This effect became more pronounced with the involvement
of different wtmospheric combinations (Table 2). Similar

results to our study were obtained with respect to product
decay ratios of fruits in numerous studies on CA storage of
peaches. Disorders in terms of internal browning, wooliness
and fruit flesh reddening were determined especially in 0:21
treatments, at the end of storage and shelf life, in the studies
on CA storage of peaches (Ke er al. 1991, El-Shiekh 1992).

As a result, the limited storage period of peaches may be
prolonged through different applications, retaining  the
quality. As a matter of fact, the storage period of peaches
which is maximum 3—4 weeks under NA conditions may be
doubled in CA conditions, Moreover, changes in the quality
criteria of peach cultivars stored in CA could be kept
between certain limits through combining the above
(reatments with CA  conditions. In  this way, both
“Flavorcrest” and “Red Top™ peach cultivars could keep
their quality during 10 days shelf life in addition to 45 days

storage period.
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