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YIELD AND PEACH FRUIT QUALITY AFTER HARVEST AND

DURING COLD STORAGE
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ABSTRACT

‘EarliGrande’ peach [Prunus persica (L.} Balsch] trees were sprayed befora
budbreak in the last week of Dec with0.5, 1.0, 1.5, and 2.0 % Darcy 50 (hydragen
cyanamide 49% whw, HC) in two successive seasons (2000 & 2001). Inthe first
season, 2.5% HC was used and was excluded in the second season because of the
excessive thinning, Fruits were stored at 2 or 4 °C and 80-85% RH. Fruils were
sampled at harvest (zero time) and at 10-day intervals up to 40 days. The objective
was (o delermine the effect of pre-budbreak HC spray on peach (growing in Ismailia)
yield and quality at harvest and afier cold storage at different temperatures.

in the first season, fruit numberftree decreased by HC ireatments while the
average weight {in both seasans) of the individual fruit was increased. The contrai
fruit (no HC treatments) had the lowest [ruit weight in bolh seasons. HC treatments at
15 2.0 (in both seasons), and 2.5% (in the first season) revealed the highes! fruit
weight. HC al high concentrations (1.5 - 2.5%) increased fruit length and diameter
over the control and lower HC concentrations. Also, fruit acidity and ‘'L and *b" colour
values were maintained. However, 35C and -a’ colour vaiues were increased by HC
trealments while firmness decreased by increasing HC concentration

Sterage at 2°C resulted in a reduction in fruit weight foss, phenoiic acids (%).
-a” colour value, and a higher fruit firmness than storage at 4°C. No differences were
naticed in fruit acidity, SSC, 'L and "b" colour values between storage at 2 or 4°C.

During slorage for 40 days, weight loss, S5C, phenolic acids, and -a’ colour
values increased while fruit length, diameter, firmness, acidily, and ‘b’ colgur values
were decreased.

The combination of 2 or 25% HC and fruit storage at 2°C resulted in a
reduction of weight foss (%) than using lhe same HC concentrations and storage at
4°C. Inaddition, HC treatmenls in combination with 2°C slorage temperature resulted
in higher fruit firmness and S3C and a reductionin ‘L' and "a" colour values than
using the same HC concentrations and 4°C slorage temparature in both seasons.

INTRODUCTION

Peach fruits [Prunus persica (L.} Balisch] production in Egypt is
increasing especially in {smailia and Sina Governorates. The totaf area of
peaches grown in Ismailia and Narth Sinai s 61500 feddan with a productive
area of 61134 feddan and a total production of 97335 Ton (Ministry of
Agricuiture, 2001).

As a result of increasing the supply of peach fruits, scme methods
-need to be developed to distribute this production aver a long period of time
during the season. QOne of these metheds is planting early, mid, and late
seascn cuftivars. Another methad. is using ¢old storage to prolong the shelf
iife of the fruits.
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"EarliGrande’ peach is an early season cultivar and if it is possible to
get trees breaking their dormancy one or two weeks earlier and in an uniform
way, that would benefit the growers to supply the markets with peach fruits
early and get beller prices. In addition to that, hot weather and the lack of
irigation water could be avoided in summer especially in Sinai. One of the
methods to break bud dermancy is by using hydrogen cyanamide {Dormex;
HC).

On a worldwide basis, HC has been used for a numoer of years on
fruit crops to supplement lack of winter chilling, induce uniform budbreak and
increase yield plus providing several other desirable changes in plant
performance.

Studies by Powell {1999) have cieariy established that rate of 0.5 to
2.0% HC are the most effeclive for use on peaches.

HC has been reported to be a useful dormancy breaking agent for
peaches (Diaz et al {1987). Shulman et al (1986) reported that when HC
applied several weeks before natural budbreak in peaches, the most
consistent and complete bloom development was seen.

Fallahi et al. (1992) found that prebloom application of HC at » 0.75%
reduced fruit set and yieid in ‘Friar plum. Similarly, Lloyd and Firth {1993)
reported that when HC applied in early winter, it was ineffective in promoting
floral budbreak, induced significant floral bud abscission and reduced yield.
In addition, Aksoy ef al {1995) stated that 3 or 5% HC prior to bud burst had
no effect on yield. However, 3% HC reduced SSC and pH values indicating
delayed maturity

El-Kassas et al (1996) reported that the initiai fruit set (after 2 weeks
of full bloom) was high in 1 or 2% HC treatment (just after winter pruning), but
while the fruit set cf control trees decreased gradually until harvest, that of
HC declined sharply in this time. Ultimate fruit set of peach and nectarine
was significantly reduced by 1 or 2% HC. Fruit weighl, diameter and tength,
SSC, and SS8C/acid ratic were increased in comparison to the control.
However, fruit firmness and total acidity were decreased

Rodrigues et al. (1999) sprayed peach trees with 0, 0.15, 0.3, 0.45.
or 0.6% HC at full bloom. The percentage of flower thinning increased as HC
concentration increased. Fruit weight increased as percentage thinning
increased. No changes in SEC, colour, or flesh firmness were observed due
to thinning.

Abdel-Hamid (1999) found that 100 or 200 ppm HC at close pink bud
stage of ‘Flordaprince” peaches had no effect on fruit firmness, SSC. or
acidity. Similar results were reported by Powell et al. (2000} who found that
HC sprays replace the lack of chilling and improve cropping of Kiwfruits.
Rates of 1. 1.5, and 2% of HC significantly increased yieid with the highest
rate providing the maximum yield when applied 3-4 weeks befere normal bud
break. Fruit size and overail fruit quality were good but the treatments bad no
effect on fruit size, shape, SSC or firmness.

Depending upon the time of application, HC can cause unlform
peach budbreak which results in saving harvest time and labor. Litie
information is available about the effect of winter-sprayed HC before
budbreak on ‘EarliGrande’ peach fruit quality after harvest and during cold
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storage. Therefore, the objective of this study was to determine the effect of
pre-budbreak HC spray on peach (growing in Ismailia) vield and quality at
harvest and after cold storage at different temperatures.

MATERIALS AND METHODS

"EarliGrande’ peach trees 15 years old, grown in a sandy soil at
Abou-Sweer, Ismailia were used. The selected trees were sprayed before
bud break in the last week of Dec. with 0.5, 1.0, 1.5 and 2.0 % Dorcy 50
{hydrogen cyanamide; HC) intwo successive seasons {2000 and 2001). In
the first season, 2.5% HC was used and was excluded in the second season
because of the excessive thinning. Control trees were sprayed with regular
water. All treatments were applied with a handgun o the run off.

One huncred and fifty fruits from each treatment were hand
harvested in the last week of April. The fruits were at the optimal commercial
fresh market flavour development (76.70, 4 33, and 52.90 for "L, ‘a’, and 'b’
colour values, respectively, 66.66 N for firmness: 10.00% for SSC; 0.736%
for acidity in 2001 seascn. In the second season, 71.53, 2.57, and 53.77
were the fruit ‘L', "a’, and ‘b’ colour values, respectively; 53.07 N for
firmness: 12.67% for SSC; 0.721% for acidity. The fruits were transported to
the lab within 1 hr of harvest.Fruits were sorted o eliminate defects. Sound
fruit were washed by chiorine solution, 100 ppm, and air dried. Three
ingividual fruits were used per replicate. Three replicates were uses -
treatment. Fruits were put in perforated colourless plastic 36.5x24.5¢cm
bags {1 mm in diameter hole per 16 cm bag area). All bags from each
treatment were divided into two groups. Each group was stored at 2 or 4 °C
and 80-85% RH. Fruits were sampled at harvest (zero time) and at 10-day
intervals. Fruits were analyzed upon removal from the cooler up to 40 days

Parameters evaluated at harvest were fruit yield (number/tree) and
individual fruit weight. Fruit weight | length, diameter, length/diameter ratio,
firmness, soluble solids content (SSC), titratable acidity {TA), phenclic acids
and colour imtensity of fruit pulp were determined at harvest and at 10-day
intervals.

Fresh weight loss evaluation: Fruits were weighed individually after
harvest, labeled, and slored. At each sampling time (10-day intervals up to 40
days) the same fruit were reweigh. Weight loss was expressed as a
percentage of the original fresh weight of the fruit.

Fruit shape: Fruit length, diameter, and length/diameter ratio were
evaluated.
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Firmness: It was measured on two sides of the fruit using Effegi
penetrometer (McCormick, Yakima, Washington) with 0.7 cm plunger.

For chemical analysis, peel and seed of the fruits were removed and
the remaining tissues were pulped into purees (using a blender).
Solubie solids content {(SSC): They were determined in the purees using
Milton Roy {(Japan) refractometer.
Acidity: It was determined by titrating 10 g of purees using 0. TN NaOH until
pH 8.0 and expressed as % citric acid.
Total phenclic acids: They were quantitatively determined by the methods
* of Weurman and Swain (1955) at 6§40 nm with chlorogenic acid as the
standard {Coseteng and Lee, 1987).
Colour intensity. Pulp colour evaluation was done for each treatment at two
opposite sides of each fruit in each replicate using a Minoita CR 10
Chromameter (Minoita Crop , Japar} measuring CIE L. "a’, and ‘b
coordinates (Francis, 1980). ‘L’ colour value {brightness, used as browning
intensity, Kuczynski et a/, 1992 and Lee ef af, 1990), which measures
relative white {100} to black (Q) colowr, ‘a’ colour value, which indicales
reiative green (-) or red {+) colour, and ‘b’ colour value, which measures
relative yellow (+) to biue (-) ceolour. Average values were determined for
individual replicate for subsequent statistical analyses

The statistical analysis was done between all the effects, HC
treatments, storage temperatures, and storage duration. The experimental
design was comgpletely randomized with a factorial arrangement of HC
tfreatments, storage temperatures and storage duration (Steel and Torrie,
1980), Analyses of variance and means comparison (LSD, 5%) were
performed using Statistix 4.1 (Analytical Scftware, Inc, Tallahassee, FL).
The model used for analysis contained HC treatments, stcrage temperatures,
and storage duration effects and their interactions.

RESULTS AND DISCUSSION

In the first season, fruit number/tree decreased by HC treatments and
the decreases were the highest with the 2% HC but the data failed to show
significant differences (Table 1). In the second season, no significant
differences were noticed between the different HC concentrations although
HC at 1, 1.5 and 2% resulted in lower fruit number/tree than 0.5 % (Table 1)
In the contrary, HC treatments increased the average weight of the individual
fruit in both seascns. The contrcl fruit (no HC treatments) had the lowest fruit
weight in both seasons. HC treaiments at 1.5, 2.0 (in both seasons), and
2.5% (in the first season) reveaied the highest fruit weight. Similarly, EI-
Kassas el al. (1996) reported that HC at 1 or 2% resuited in a sharp reduction
in fruit set and ultimate peach fruit yield was declined. Also, Rodrigues et al.
(1999} reporled that sprays HC at0.15, 0.30, 0.45, or 0.60% on peaches at
full blcom increased fruit weight. .
Weight loss (%).

Interactions of hydrogen cyanamide (HC) x storage temperature (ST)
X storage pericds {8P) were not significant in both seasons (Table 1).
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In the first season, HC x ST and HC x SP interactions were not
significant while 5T x SP interaction was significant. In the secend season,
interactions of HC x ST, HC x SP and ST x SP were significant.

in the first season, the only significant increases in weight loss was
obtained from 2.5% HC relative to the control and 0.5% HC. No significant
differences were noticed between 0, 0.5, 1.0, 1.5, and 2% HC treatments. In
the second season, no differences were ncticed in weight loss between 1.5
and 2% HC treatments. However, 2% HC resulted in higher fruit weight loss
than 0, 0.5, 1.0, ar 1.5% HC.

. In both seasons, 2°C stored fruits had lower weight loss than 4°C

stored ones. This could be explained by the fact that storage at 2°C
minimizes the different metabolic process activities, which include respiration
and results in less weight loss than storage at 4°C.

During storage for 40 days, fruit weight loss increased significantly.
The highest losses were obtained at 30 and 40 days of storage at either 2 or
4°C in both seasons. Lass of maisture fraom the fruits during 30 - 40 days of
storage might explain the increases in fruit weight loss.

The combination of 2 or 2.5% HC and fruit storage at 2°C resulted in
a reduction of weight loss (%) than using the same HC concentrations and

storage fruits at 4°C.

Fruit shape.
a- Fruit length.

The interaction of HC x ST x SP was signuficant in the first season
while it was not significant in the second season for fruit length (Table 2).
Also, HC x ST and ST x SP interactions were not significant and HC x SP
Interactions were significant in both seasons.

In the first season, HC resulted in sigrificant increases in fruit length
and the higher the HC cancenirations, the higher the fruit length in
comparison with 0, 05, and 1% HC treatments. No significant differences
were noticed in fruit length between 0.5 and 1% or between 1.5 and 2% HC
treatments. HC treatment al 2 5% and 2% revealed the highest fruit length
value in the first and second seasons, respectively. In the second season.
the contral treatment had the lowest fruit length value relative ta the ather HC
treatmenis.

No significant differences were noticed in fruit length as a result of
storage at 2°C or4°C. During storage, fruit length decreased significantly at
30 and 40 days in the first seascn while the significant reduction started at 10
days of storage in the second seasan.

b-Fruit diameter.
Interaction effects of HC x ST x 3P, HC x 5P and ST x 5P were

significant while HC x ST interaction was not significant for fruil diameter in
the first season (Table 3} All the interactions were not significant in lhe
second season.

The diameter of the fruits increased significantly by increasmg HC
concentration in both seasons. No major differences were noticed in fruit
diameter between 0.5 and 1.0% HC concentrations in the first seasaon.
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it is obvious thal HC at high concentrations (1.5 - 2.5%) increased
fruit length and diameter cver the control and lower HC concentrations. This
might be explained by the reduction of fruit number /tree and the increments
of fruit size as it was reported previously under fruit number and weight

Storage at 4°C revealed less fruit diameter than storage at2°C in
poth seasons. As mentioned before, 4°C resulted in shrank fruits and
reduced diameter. During storage, fruit diameter decreased and the highest
reductiocn was after 30 and 40 days in the frst season. However, the
reductiocn in fruit diameter started at 10 days of slorage similar to what
happened to fruit length in the second season.
¢- Fruit length/diameter ratio.

in the first season, all the interaction effects were not significant
(Table 4}. In the second season, the only significant interaction was HC x SP
for the length/diameter ratio.

The ratio decreased by the HC treatments in comparison with the
control and the highest reduction was obtained by 1.5% HC treatment in both
seascns. Then, the ratio increased with 2 and 2 5% HC and aimost reached
1.00 {0.98 — 1.01) which means that the fruit had round shape.

In general. althaugh the changes in fruit length/diameter ratio were
significant, they were almost around the 1.00 value (ranged from .93 to
1.06) for the control, 0.5, 1.0, 2.0and 2.5% HC. HC treated fruits at 1 5%
had the ratio between 0.87 and 0.94 in the first and second seasons,
respectively.

Storage temperature had no significant effect on the length/diameter
ratto. During storage, the ratio was simiar up to 30 and 40 days in the first
and second seasons. respectively. In the first season, the reduction of the
ratio was significant after 40 days of storage. Although the changes in iruit
length/diameter ratio during storage were sometimes significant, they were
around 1.00 value ({ranged from minimum 0.97 to maximum 1.03 values). in
hoth seasons, which indicates that the fruits were aimost round in shape and
the storage periods had slight effect on the ratic. Similar results wers
reported by Powell e! al {2000) on kiwifruits where HC at 1, 1 5, ar 2% had
no effect on fruit size or shape
Firmness.

In the first season, the interaction effects of HC x ST x SP, HC x SP,
and ST x SP were significant for fruit firmness (Table &). However, HC x ST
interacticn was not significant. In the second season, the interaction effects
of HC x ST x SP and HC x ST were not significant while HC x SP anpd ST x
SP were significant.

In bath seasons, frutt firmness decrsased as HC concentration
increased In the first seascn. the significant reduchon in fruit firmness was
cblaned by 2 and 2.5% HC aver0. C.5, 1.0, and 1.5% HC treatments Mo
significant differences in fruit firmness were noticed between 0, 0.5, 1 0, and
1.5% HC and between 0.5, 10, 15, and 2% HC in the first and second
seasons, respectively. On the other hand, Abdel-Hamid {1998} reporied that
HC sprayed at close pink bud stage of "Flordaprince' peaches had no effect
of fruit firmness. -
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Similar data was obtained by Rodrigues et al. {1999} who found that
peach fruit firmness was not affected by full bloom treatments with HC at
015, 0.3, 0.45, or 0.6%.

Fruit stored at 2°C had higher firmness than those stored at 4°C. In
addition, fruit firmness decreased during storage for 40 days and the lowest
value was obtained after 40 days of storage in both seasons. Storage at 4°C
may not stop or reduce the catabolism reactions, resuiting in a progress in
the ripening process, and a reduction in fruit firmness.

The combination of HC treatments and 2°C slorage temperature
" resulted in higher fruit firmness than using the same HC concentrations and
4°C storage temperature in both seasons.

Acidity,

In both seasons, ihe interactions of HC x ST x SP, HC x 8T, and 8T
x SP were not significant for fruit acidity (Table €). However, HC x SP
interaction was significant.

HC treatments had no majer effect on fruit acidity.  Slight increases in
acidity was revealed by 2% HC in the first season while a reduction was
obtained by the same concentration in the second season Other than that,
no significant differences were noticed in fruit acidity between the different
HC concentrations and the control, HC helped in maintaining fruit acidity.
Similarly, Abdel-Hamid (1999) stated that HC freatments on peaches at
close pink bud stage had no effect on fruit acidity.

Also, storage temperature had no effect on fruit acidity. However,
fruit acidity increased was afier 10 days of storage in both seasons then
decreased thereafter, in the first season, but not significantly. In the second
season, fruit acidity decreased significantly after 10 and 40 days of storage
Scoluble solids content (SSC).

The interaction effects of HC x ST x SP, HC x ST, HC x SP, and ST x
SP were not significant in the first season (Table 7). In the second season.
HC x ST x SP and HC x ST interactions were not significant whiig HC x SP
and ST X 8P were significant.

HC treatments resulted in increasing fruit SSC over the control. No
significant differences in SSC were noticed between 1.0, 1.5, 2.0, and 2.5%
HC treated fruits in the first season. However, in the second season, the
highest signficant increases in frut SSC were obtained from 2% HC
treatment. No significant increments were revealed in fruit SSC as a result of
0.5, 1.0, or 1.5% HC. Aksoy et al. (1995 found that fruit SSC was reduced
by 3-5% HC treatments prior ta bud burst. However, Abdel-Hamid {1939},
Rodrigues et af. (1999) and Powel ef al. (2000) reported no changes in fruit
S8C in response to HC treatments

Storage temperatures had no effect on fruit SSC in both seasons,
Curing storage, fruit SSC increased significantly after 20 days then
decreased significantly thereafter, in the first season. In the second season.
fruit SSC decreased significantly after 10 days of storage and thereafter up to
40 days. :

Y HC treatments in addition to fruit storage at 2°C had higher fruit SSC
than using the same HC concentrations and storage fruits at 4°C.
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Storage at 4°C may increase the hydrolysis enzyme activities which
result in SSC consumption during fruit respiration.
§SC/acid ratlo.

The interaction effects of HC x ST x SP and HC x ST were not
significant in both seasons {Table 8) while HC x SP and ST x 5P interactions
were significant.

Fruit S5C/acid ratio was increased by HC ftreatments in both
seasons. The highestincrements in the ratic were obtained by 2.5 and 2.0%
HC in the first and second seasons, respechively, relative to the control. No
significant differences were noticed in fruit 85 C/acid ratio between 1.5, 2.0, or
2.5% HC treatments in the first season. The ncrements in the ratio can be
explained by the increases in SSC and the maintenance of fruit acidity as a
result of high HC cencentration,

Fruit SSCiacid ratio was nct affected by storage temperature in both
seasons. The ratio decreased after 10 days of storage and increased
thersafter up to 30 days, in both seasons. At 40 days of storage, fruit
SS5C/acid ratio maintaingd in the first season and decreased in the second
one,

Phenolic acids (%)

The interaclion effects of HC x ST x 5P and ST x SP were not
significant in the first season {Tabie 9) whie HC x 8T and HC x SP
interactions were significant. In the second season, HC x ST x SP, MC x ST,
HC x SP and ST x SP interactions were not significant.

Fruit phenoiic acids increased significantly by HC treatments over the
control.  No significant differences were revealed in the phenalic acids
content between the different HC concentrations in the first season.
Similarly, in the second season, 1.0, 1.5, and 2% HC treatments increased
fruil total phenclics. No significant differences were noticed between C and
0.5% HC or between 1.0, 1.5 and 2.0% HC concentrations

In both seasons, frult stored at 2°C had ess phenolic acids than frut
stored at 4°C but the data showed significant differences in the first season
only.

During storage for 40 days, fruit phenolics increased significanty.
The increments were the highest after 30 - 40 days of stgrage in both
seasons  As moisture loss from the fruits occur during storage, concentration
of the other compounds in the cells (including phenclic acids) may increase.
Pulp colour intensity.

The interaction effects of HC x 5T x SP, HC x SP and ST x SP were
significant for ‘L" colour value, which measures relative white (100) to black
{0) coiour, in the first season (Tabie 10} while HC x ST interaction was not
significant. In the second season, HC x ST x SP, HC x ST and HC x SP
interactions were not significant while ST x SP was significant.

HC treatments resulted in a significant reduction in peach pulp 'L’
value in the first season, reduction of pulp brightness, However, n the
second seascn, the treatments had no effect on "L’ value of the tissue.

Fruits stored at 2°C had -L" colour value similar lo those stored at
4°C in both seasons. -

6257



El-Shiekh, A. ¥. and M.T, Wahdan

.
‘poud 93ri0ls Jo paje ansedia)
oRENUIILN DI |9 pape ausedwe]y |
sompapdwm adricets ju oais snsodwor
OSEIE PUONSS 2Y) UL POLANIXD UM 3] OnG T
DIULL JEAAIRE y

2
FE 5N PERNLERIT]
BTHIZTIRN SUL/66T RN AS® IS dEXIH 182 OH
PTTIEL0TT IR0/ IS0 /68T A8 184 3
T ir14 s (151
L BHl o
= ]I o] Liy
o st nr
(L= 3] RITE Ll
sl ol [
_ HTT T LN
o ST IFLL r L1449} Ht ot el AT) el w5l a9l M
§0%L i wl P FL el o5 e LEEl el A [ndeal o
o 2l -4l irEl (1371 REB1 9rl m7r 1 0Kl sl T3] 0e
&F'91 W - or 21 ot £141 RE £1 ik 9 83 ol ¥ 1 5991 o0 144 54
wLLt w0t ot T 02zl JEDI Dl il 6121 Il a Ll nl
r kL Wl 1t pl 09l ok (YA wrl [ A GF 4L A Pl r 0
- EX8L i rt 1w el @r ivl (] N1 BOFL yOzl i €1 o
- [T wE E4E) IZ34) mr] o oL s wEl SO°F1 RO L 90 C1 "
6! ¥ . tatl &l r 991 [L31] wil L] "L tivl ST §T91 4
L] 11 16Tl sELl FREL el wtl lr Fl rL 91 ol £} ol 0l
- skl 98'FT et S0l mil 74 4 Wwrl 86121 av C1 DG L1 LA 1 0 PIORS
o e Te T T TIn ™WwOTWw "W Tw T W T W T W T ) - T -
M1k
[ az o1 o1 2] 0 LIS} (SARD "d5)
(%) {opdum pousd
uaTEyaHKE JH adeng ELUTRNN Imaun:m,)

‘(suoseas ZoozZ B LO0Z ) PI9E/DSS IN yoead (epueIOIET,
uo pouad abeiois pue ‘sainjesadiug) abesols ‘syjusunes)y (OH ‘apruaeueia uaboipAH) o5 AoloQ Jo 19333 '8 219EL

6258



J. Agric. Sci. Mansoura Univ., 27 (9), September, 2002

‘potaad oo jo paggs apsoduiny
oRERUANN0D 1] Jo 1nagle ansoduwao N
‘amyeaxduiey sdriols (o pae ausodiney
UOSTRS puoans 2y _: _un-_.:.._.._x.J LLA W Tas T I
ML s

SN 5N dS X 1E%0m
BNISHASN  SNIHN SINO ARX IS /ASTHIL LG XD
1D/ LoD/ #10'6 01O / S0 B /TT0D 48418401

H 1 Tt Lo

=i =1 T

L8] sri'o ar

e LD nt

EIR e at

i o n
. Tt T WIS,
R ] 1518 (1 a8 ] rla #ron I¥l'n N &1I'h e f{l ] mua VHAED

o 1910 ®lo g 1o 5910 121D Etlo 1010 &51°0 161D g

L SLID 1o K10 1810 69710 [LIN] 2104 selo oo oz 6119 o

oFla w10 - wlo ®1o Ko 10 xK10 wro 1210 oiln Fole sE10 =4y i

B (2o $€10 o o®lo §510 I wo ®10 EAN] 510 (3R o1

owve [Hre “qio Wi wre sK1o e (24N 8L1o 6210 0019 r o

- rig ®10 [241) [ )] 5510 Gl LEND sin ore f24h] AN or

- w10 1o 910 3R] o 150 oo SEID wlo SO0 RIp [L§

12K oo _ w0 510 Isto 119 azro LAY oo o g Fiay ) 0Z10 [itd
_ e “%eo wro %10 e %0 e erlo 2410 i) zl o ol (%) sroe
el1o LEL0_ PETO L% 1o SPTO mie 248 aio 6210 00ID T [ ey

) 0 0 [/ 5] [ 0 ™ W I in i " 10 T ”

ISR

T 0T 4] o1 0 0 LS} {sA%p g5}

(3} () dust poved
IR Ol sy ofukng F i}

‘(suoseas Zo0zZ ® 100Z'%} spoe ajousyd nnuy yoead .apueiniies,
uo potlad abei0ys pue ‘saimeladwa; abelo)s ‘syjusuneasy (o4 ‘apiweueds uaboipAH) os AsloQg jo 12813 6 3GEL

6259



El-Shiekh, A. F. and M.T. Wahdan

In the first season, 'L’ colour values increased after 10 days of
storage (lissue brightness increased; ripening process in progress) and
maintained thereafter up to 40 days. In the second season, ‘L’ values
decreased after 10 days of storage and were maintained thereafter.

The inleraction effects of HC x ST x SP and HC x ST for *a’ coiour
value, which indicate the relative green (-) or red [+) colour, were not
significant while HC x SP and ST x SP were significant in the first season
{Table 11). In the second season, HC x ST x SP, HC x ST, and ST x SP
interactions were not significant. However, HC x SP interaction was
" significant.

HC treatments had resulted inincreasing ‘a’ colour value of peach
pulp in both seasons over the control {fruits advanced more toward ripening).
The increments were significant in the second season especially with 2% HC
concentration.

Storage at 4°C resulted in significant higher fruit *a* colour value than
the fruits stored at 2°C in both seasons. Storage at 4°C resulted in slowly but
surely ripening process more than storage at 2°C.

Ouring storage for 40 days, ‘a’ colour values increased significantly
with the highest value after 30 — 40 days in both seasons.

The HC treatments in combination with fruit storage at 4°C resulted in
higher ‘L’ and ‘a’ colour values (advanced ripening process} than using the
same HG concentrations and fruit storage at 2°C.

The interaction effects of HC x 8T X SP and HC x ST were not
significant for ‘b colour value in the first season (Table 12) However, HC x
SP and ST x SP interactions were significant. In the second season, HC x
ST x SP, HC x 8T and HC x SP interactions were not significant while ST x
SP was significant.

HC treatments resulted in slight fluctuation in ‘b colour value {which
measures relative yellow (+} to blue () colour] and the highest changes were
obtained by 1.0 and 1.5% HC in the first season. In the second season, ‘b’
value did not change significantly by 0.5% HC over the control while 1.0, 1.5
and 2% HC resulted in a reduction of *b’ colour value relative to the control
and 0.8% HC. No differences were noticed in fruit pulp b’ value between
1.0, 1.5, and 2% HC treatments. Rodrigues e!f af. (1999} found that HC at
0.15, 0.30, 0.45 or 0.60% at peach full bloom had no effect on fruit colour

Storage temperatures had no significant effect on ‘b’ colour value
and there were no differences between 2°C and 4°C on affecting ‘b’ value.
During storage, fruit pulp ‘b’ value decreased in both seasons.

The beneficial effects of pre-budbreak HC treatments (1.5 - 2.5%) on
peach fruits affer harvest and during cold storage were in the reduction of fruit
numberitree {thinning) which accompanied with fruit weight increases (better
prices for betler grades) and maintaining fruit acidity It worth to mention toc
that HC lreatments increased fruit SSC and “a' colour values while ‘L’ and
‘b pulp colour values wers maintained.
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The controversy between the different literatures and also between
the data reported herein and the data reported elsewhere might be due to the
differences in application time, HC concentrations used, and also the cultivar
used in the study. Delayed or advanced spray (even a few days from bud
break) could make a big difference in free response and data obtained.
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