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ABSTRACT

This study was conducted during two successive seasons
2005 and 2006 by using ""Desert Red" peach cultivar (Prunus
persica L.) grafted on Nemaguard rootstock. Trees were sprayed
with a hand sprayer to the run off at the initiation of phase I of
the double sigmoid curve before the onset of the climacteric. The
treatments included putrescine at 5 and 10 mM, GA; at 200 and
400 ppm, in addition to cach of the above trcatments plus
calcium chloride (at 2%, w/v), CaCl, alone, and the control
(water spray). The surfactant tween-80 was added to all
treatments at 0.05% (v/v). Skin of putrescine-treated fruits
contained higher amount of chlorophyll a than the control.
In a similar manner, both GAj3; concentrations resulted in
higher content of chlorophyll a especially in the first scason.
Moreover, CaCl, treatment did not cause a significant
change in chlorophyll a in both scasons. Putrescine at 5 or 10
mM, and CaCl, did not result in a significant change in
carotene content, while GA; at 200 ppm caused a reduction
in carotenes as compared with the control. Various usced
putrescine and GAj; concentrations caused a significant
reduction in anthocyanin content as compared with the
control in both scasons. Similarly, CaCl, alone was able to
significantly reduce anthocyanin content in fruit skin while
its addition to any of putrescine or G.A; treatments did not,
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generally, caused a significant alteration in anthocyanin
content. Putrescine at 10 mM consistently reduced TSS/
acidity ratio as compared with the control. While, GAj in
gencral, tended to reduce such ratio when compared with
the control. Mecanwhile, CaCl; did not result in a significant
change in TSS to acidity ratio in both scasons. Combing
CaCl; with each of putrescine or GAj; concentrations did not
result in added advantage in terms of inducing further
reduction of dcteriming pigments or sugars. This study
recommended spraying GAj at 200 ppm or putrescine at 10
mM (882ppm) or calcium chloride at [2% (w/v), 20,000
ppm] to delay “Desert Red” peach fruit maturity by, at least
one week provided that treatments must be applied at the
beginning of the third phase of the double sigmoid curve.

INTRODUCTION

Peaches are highly demanded by Egyptian consumers. To
prolong the time of peach marketing which reflects on increasing the
growers profits, many new cultivars have been cultivated in Egypt.
Moreover, breaking dormancy early in spring by some agents such as
Dormix and some cultural practices extended the period of peach
harvest. Meanwhile, most of the new cultivars reach to maturity in
mid season which increases the supply and lowers prices. Peach fruits
are also known with their short shelf life and weak storability.
Consequently, many fruit are lost which forces peach producers to
harvest their fruits at minimum maturity. Peach fruits at such stage
lack the desired flavor and aroma. Peach was classified into
climacteric fruit ripening. In peach, the rise in ethylene production
regulates the ripening process (Kende, 1993; Leliever et al, 1997;
Mathooko et al., 2001). However, the climacteric ethylene in peach is
an event occurring late when the fruit has already consistently
softened (Tonutti er al., 1997). For this reason, peach fruits exhibit
short storage life that limit their commercial potential and induce
farmers to anticipate the harvest date. As a negative consequence for
this excessive early harvest, the overall peach fruit quality is reduced
and does not fulfill the consumer's expectation. Aforementioned, there
are great need treatments that delay fruit maturity and ripening of
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peaches and. to extend the shelf life of such fruits. To reach this goal
and improve fruit quality. substances able to interfere with ethylene
biosynthesis would manipulate peach: fruit ripening. Polyamines such
as "putrescine", gibberellic acid and calcium play important roles in
the life of fruits and could have the potential to achieve the desired
goals. Polyamines are well- known regulators of growth and
differentiation (Bagni and Torrigini, 1992), and compete directly with
ethylene for their common precursor S-adenosy-L-methionine (SAM)
(Valero et al., 2002, b). Whereas the high calcium content in fruit -
tissues has been shown to reduce disorders (Sharples & Johnson,
1977), retard softening and inhibit decay of apples (Conway et al.,
1991). In addition to strengthening cell walls and membranes, calcium
also regulates some physiological processes that may directly or
indirectly affect the quality of fruit (Poovaiah, 1988). Gibberellic acid
was found to delay ripening and senescence of fruits, as well as fruit
maturity in peaches (Sher-Muhammad et al., 1996, a). Thus, the
objectives of this research were to delay fruit maturity and ripening of
"Desert Red" peach fruits by using safe means that could adopted by
grawers without sacrificing the quality. Such delay would reduce the
supply of mid-season peaches which benefits peach producers.

MATERIALS AND METHODS

The study was conducted during two successive seasons 2005 and
2006 on "Desert Red" peach cultivar (Prunus persica L.) budded on
Nemaguard peach rootstock and grown in Nubaria region, Beheira
governorate, Egypt. Trees were healthy, uniform and free of defects. The
orchard trees were maintained under the standard cultural practices
commonly adopted for this area. The soil was sandy, well drained and the
depth of water table was at least at two meters and the trees were under
dripping irrigation system. Trees were on 5-year-old trees and trained to
open-vase shape. Trees were sprayed to the run off using a hand sprayer on
17, 20 April during 2005 and 2006, respectively. Treatments included
water as the control, Putrescine [1, 4-Diaminobutane(C,H;N-)] at 5 mM
(441 ppm)or 10 mM (882 ppm), GA; at 200 or 400 ppm in addition to
each of the above treatments plus CaCl, at 2% (w/v) and finally CaCl,
alone at 2% (w/v). The non-ionic surfactant Tween 80 at 0.05% (v/v) was
added to all treatments to reduce the surface tension and increase the
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contact angle of sprayed droplets. The treatments were sprayed at the
initiation of the double sigmoid curve (before the onset of climacteric
ethylene). The study treatments were arranged in a factorial experiment in
randomized complete block design. Four replications were used per each
treatment. Thus forty trees were employed where each tree represented one
replication. The percentage of total soluble solids (T.S.S %) in fruit juice
was measured using a hand-refractometer. The acidity was colorimetrical
based on estimated malic acid using five milliliters of the fruit juice of each
fruit sample and titrated with sodium hydroxide solution of a known
normality using phenolphthalein as an indicator (A.O.A.C., 1985). Total
sugars were determined by using the phenol sulfuric acid method (Smith,
1956), Reduced sugars were determined according to the Lane and Eynon
method as described by (Egan et al., 1981). Chlorophyll A; B and Beta-
Carotene were determined according to (Wintermans and Mats, 1965). To
describe, the procedure briefly: half gram of fresh peel from the green
cheek was extracted by about 15ml of 85% acetone and 0.5g calcium
carbonate, the mixture was filtered through a glass funnel and the residue
was washed with a small volume of acetone and completed to 25 ml. The
optical density ol a constant volume of filtrate was measured at a wave
length of 662 nm, for chlorophyll A, 644 nm, for chlorophyll B and 440
nm, for Carotene using spectrophotometer. Anthocyanin was determined
according to the method of Fuleki and Francis (1968) as follow: 10 grams
of fresh peel from color cheek, was extracted by using 20 ml of the
extraction solution (85% ethyl alcohol 95% + 15% HCL 1.5N), the
mixture was left for the extraction of anthocyanin for 2 weeks, | ml of the
filterate was used to determine the optical density of for 535 nm, after
adding 5 ml of the extraction solution. The blank was just the used
extraction solution, using spectrophotometer. The analysis of variance was
obtained by using SAS computer (2000) software. While comparisons
among means were made via the Least Significant Differences multiple
ranges according to Snedecor and Cochran (1972). The data were analyzed
using SAS (2000) program.
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RESULTS & DISCUSSIONS

I1. The Treatment Factor regardless the time:

1. Chiorophyll a Content:

Data of chlorophyll a content as influenced by various
treatments was shown in Table 1. it was indicated that chlorophyll a in
putrescine-treated fruits was significantly higher than that of the
control. Even in the second season, putrescine-treated peaches tended
to have higher chlorophyll a values than that of the control. In a
similar way, the formation of chlorophyll a in GA;-treated fruits was
similar to the found with putrescine in terms of the amount of
chlorophyll a. the application of calcium chloride did not result in a
significant change in chlorophyll a. when the combination of
putrescine (at 5 or 10 mM) plus calcium was compared with that of
putrescine alone, no added advantage was obtained due to the
presence of calcium in that aspect. Similarly. GA; plus calcium
caused the formation of chlorophyll a similar to that obtained with
only GA; application in both seasons, whether GAj; was used at 200 or
400 ppm. In general, most treatments did not significantly increase
chlorophyll a in the peach fruit skin as compared with the control.
Aforementioned findings agreed with the results of Evans and
Malmberg (1989) reported that, polyamines were effective as anti-
senescence agent and found to retard chlorophyll loss, membrane
deterioration and increase in RNase and protease activity. Sher-
Mohammed et al (1997) reported that, the GA; sprays signilicantly
delayed the development of yellow color on the "Redhaven" peach
fruit.

2. Chlorophyll b Content:

With regard to the influence of various treatments on the
content of chlorophyll b in fruit skin was shown in Table 1, it was
found that putrescine treatments did not cause a significant change in
chlorophyll b when compared with the control except in the case of
putrescine at 10 mM in the first season. The applications of GAj; at
200 or 400 ppm were not effective in retarding the loss of chlorophyll
b in fruit skin in both seasons. Furthermore, calcium chloride
treatment was not able to significantly retard the loss of chlorophyll b
in peach skin. Even the combination of putrescine. at either used
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concentrations, plus calcium did not significantly vary in their effect
on chlorophyll b as compared with that of putrescine in both seasons.
In a similar pattern, no added advantage was obtained as a result of
incorporating calcium with GA; (at either 200 or 400 ppm) with
regard to chlorophyll b content in "Desert Red" peaches. In peach
fruits, the rate of chlorophyll b degradation was faster than that of
chlorophyl!l a when changes of this pigment were followed after fruit
set to maturity (Gross, 1987).

In putrescine, as anti-ethylene compound, and GAs5 could
have retarded the loss of chlorophylls if applied earlier in the season
which explained the non-significant influenced of such compound on
chlorophyll b in peaches(Abdel-Gawad and Romani, 1974).

3. Carotene Contents:

Data of carotene content in "Desert Red" peaches at harvest
as influenced by various treatments were shown in Table 1. The data
revealed that putrescine treatment either at 5 or 10 mM did not
significantly alter carotene content in the fruit at harvest as compared
with the control. Moreover. both used putrescine concentrations were
equally effective on carotenes in the fruit. However, GAj applications
at 200 and 400 ppm were able to significantly reduce carotene in both
seasons when compared with the control. The increase in GAj; to 400
ppm did not have an additional influence on carotenes as compared
with applying GA; at 200 ppm and that trend was consistent in both
seasons.

On the other hand, CaCl, treatment did not lead to a
significant change in carotenes relative to the control in both seasons.
There was no added advantage from the incorporation of CaCl, with
both putrescine concentrations when compared with just using
putrescine alone in terms of their influence on carotenes in both
seasons. Meanwhile, GA; application at 400 ppm in the presence of
CaCl; resulted in higher carotene content than that obtained with GA;
alone at the same concentration in both seasons. When GA;
concentration at 200 ppm was applied plus CaCl,, further advantage
was gained when carotenes in the fruit were compared with the use of
GA; at 200 ppm alone.

Since carotenes are formed early in the fruit life and masked
by chlorophylls and the treatments were done by the beginning of the
third phase of the double sigmoid curve, various treatments were not
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effective on altering carotenes except with GA; concentrations. That
trended to delay the maturity processes ‘it was reported that
gibberellins retard the conversion of chloroplasts to chromoplasts
(Gross., 1987) which agreed with above finding. However, ethylene
enhances such conversion (Ben-Arich and Guelfat-Reich., 1975).
Since putrescine is an anti-ethylene compound, It was expected that
putrescine would significantly reduce carotenes at harvest. The
treatment effect shown in Table was the summation of four weeks
following the application.

4. Anthocyanin Contents:

The effect of various treatments on anthocyanin formation in
"Desert Red" peaches was reported in Table I and illustrated in Photo
1. The results indicated that putrescine treatments led to a significant
reduction in anthocyanin content in peach skins whether at 5 or 10
mM as compared with the control. However, the increase in putrescine
concentration from 5 to 10 mM did not make a difference in
anthocyanin content in both seasons. Retardation of anthocyanin
formation was also found by GAj applications at 200 or 400 ppm.
Increasing GAj; concentration did not also further decrease
anthocyanin in fruit skin. It was also noticeable that the efficacy of
putrescine on reducing anthocyanin formation was statistically similar
to that obtained with GA; concentrations in a consistent manner.

The application of calcium chloride was also able to delay the
formation of anthocyanin in peach skin in a significant way when
compared with the control. Thus, the control fruits were advanced in
anthocyanin formation in the peach fruit cheeks. when compared with
all used treatments. The presence of calcium along with putrescine did
not make a significant difference in anthocyanin content when
compared with just using putrescine alone in both seasons except with
putrescine ( at 10 mM) plus calcium in the second seasons. When a -
similar comparison was made between the combination of GA; plus
calcium and just GAj; alone, no remarkable change in anthocyanin
formation was found in fruit skins. As a general conclusion, no
additional advantage was aqbtained when CaCl, was combined with
either putrescine or GA; with regard to anthocyanin formation.

Hence, it could be concluded that each of putrescine, GA; or
calcium chloride had the ability to delay peach fruit maturity and
ripening since anthocyanin formation and intensity are major
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attributes or criteria for these stages. Trends obtained in this study as a
result of using various treatments to retard anthocyanin formation
agreed to these found by several authors that reported the beneficial
effects of polyamines. such as putrescine to delay color changes and
increase shelf life, for both climacteric and non climacteric fruits.
Furthermore, Valero et al., (1999) reported the physiological roles of
polyamines these compounds in their free forms play critical roles as anti-
senescence agents, from both endogenous and exogenous application, the
main effects in fruit being retarded color changes, increase fruit firmness,
delayed ethylene and respiration rate emission and induced mechanical
resistance. Saure (1990) who reported that, anthocyanin formation may
be promoted either directly by reducing GA activity. or in directly by
increasing the level of ethylene and/or ABA, which are GA
antagonists. The above mentioned results were in agreement with
these previously reported by many investigator such as Factacu er af
(1985), Sher-Mohammed er al (1997). On the other hand. Ochei ef af
(1993) reported that. calcium treatment. delayed fruit ripening in
Surecrop peach trees.

5. Total Sugars:

Results of total sugars in peach fruit tissue as influenced by
various treatments were reported in Table 1. Quantitatively, a slight
change occurred in total sugars as a result of putrescine treatments,
but, generally, the trend toward the reduction of total sugars as
compared with the control was not consistent between the two
seasons. Similarly, GA; applications at 200 or 400 ppm resulted in a
significant reduction of total sugars only in the second season. Even in
the case of calcium chloride treatment, no significant change in total
sugars was found when compared with the control. Thus. no specific
pattern in total sugars was obtained as a result of putrescine or GA;
applications. The addition of calcium to putrescine at 10 mM led to a
significant increase in total sugars in both seasons as compared with
putrescine alone at 5 mM but only higher than that value of total
sugars obtained with putrescine (10 mM) in the second season. On the
other hand. the combination of GAj; plus calcium at both used
concentrations did not result in a considcrable change in total sugars
as compared with using GAj; alone. Hence. no further change was
obtained in total sugars, in general, as a result of incorporating
calcium with either GA3 or putrescine. Aforementioned data agreed
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with the reported results of Lee-ChongSuk ef al (2000) who reported
that, GAj tended to reduce the concentration of sucrose and glucose.
6. Reducing Sugars:

Fruit content of reducing sugars as influenced by various
treatments was reported in table 2. The data indicated that putrescine
whether at 5 or 10 mM did not significantly affect such sugars when
compared with the control in both seasons. There was even no
significant difference between reducing sugar contents when
comparing the influence of putrescine at 5 and 10 mM. Moreover, the
control fruits contained a similar amount of reducing sugars to that
obtained with GAj3 at 200 or 400 ppm in both seasons. In addition,
putrescine at both concentrations did not result in a significant
difference in the amount of reducing sugars when compared with GA;
at 200 or 400 ppm. The application of calcium chloride did not result
in any appreciated difference when compared with the control in both
seasons. The presence of calcium along with putrescine did not make
a difference in reducing sugar contents when compared with the use of
putrescine alone at similar concentration. On the other hand.
combining calcium to GAj; as compared with GA; alone (at 200 or
400 ppm) did not result in a consistent trend of reducing sugars
content in both seasons. Thus, calcium presence along with either
putrescine or gibberellic acid did not much to the amount of reducing
sugars in "Desert Red" peaches in this study. Since sucrose is the
dominant sugar in peach fruits, this might explain the non remarkable
changes in reducing sugars in this peach cultivar. Such findings were
in line with Martin et al., (1971), Srivastava et al., (1974).

7. Non-reducing Sugar:

The data concerning the effect of various treatments,
regardless the time, on non-reducing sugars was reported in table 2.
The data revealed that all used treatments did not cause a significant
change in non-reducing sugars compared with the control in the first
season. In the second season, in a similar manner, almost all
treatment. except GA; at 400 ppm, were not able to cause a significant
difference in such sugars. Furthermore, the combination of GA; at 200
ppm plus calcium did not vary from the effect of GA; alone at the
same concentration in terms of their effect on non-reducing sugars.
Similarly. GA; at 400 ppm gave the same above trend. On the other
hand. putrescine at 5 mM in the presence or absence of calcium did
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(Table 2) Chemical characteristics of "Desert Red" Peach fruits throughout the period following treatments during the two seasons

2008 and 2006: o . ..
. Non-
chiorophylt a | chloropliyll | Caratenc | Anthocyanin Total Reduced 1, P 1SS o
(mgL) | b(mgy | (mgrt (MglL) | sugars% | sugars% ':::::"",f TSS% | Acidity % | TSS/Acldity%
*
Time - —
2005 | 2006 | 2005 | 2006 | 2005 | 2006 | 2005 | 2006 | 2005 | 2006 | 2005 | 2006 | 2005 | 2006 | 2005 | 2006 | 2005 | 2006 | 2008 | 2006
Setn"ul 04100 | 0368 | 0,132 [ 0215 [ 0OR98 L ORI | 3261 | 4049 | S3B) | 5354 | 1225 | 1eod | 415 | 368 | 6915 | 8.265 | 0.621 | 0.565 | 11.300 | 14635
week b b b b a h [ b c c L] 0 [ d d [ c 3 b [
Third Q185 | 0218 ﬂl.l 13 ] 0044 | O.R28 | OR46 | 3498 | 3.236 | 5.523 | 5497 | 1320 | 1248 | 420 | 424 | 7.200 | R340 | 0.708 | 0.862 | 10364 | 9.71%
week cd < cd [ [} he h d b b 8 b [ [ < c a o < d
Fourth | 0.092 | 0202 | 4022 | 0.030 § 0.757 | 0.832 [ 3.647 | 3.721 | S4B [ 5465 [ 0406 [ 0473 [ S07 [ 4.99 [ 7.930 | 8.835 [ 0.709 { 0.863 | 11.220 | 10.240
week < [ 3 < < ¢ b cJ h be d c [} b [ o ] a L} [
I
Firth 0064 | G182 | 0.102 | 0100 | 0911 | 0987 | 4799 | 5106 | 7.267 | 7241 | 0.245 | 0340 | 702 | 694 | 7.560 | X.595 | 0.657 | 0.82 11572 | 10404
week d [} d d n “ it a L} ] [ d a a h [} [} [} b v

* Time mentioned in this table indicated to the sampling time after applying the treatments.

** Values, within a column, of simifar letters were not significantly different according (o the leact significant difTerence (LSD) at 0.0

level.
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not result in a significant difference in such sugars. However,
putrescine at 10 mM. in the second season, plus calcium caused a
significant increase in non-reducing sugars when compared with
putrescine alone at the same concentration. In general, no appreciated
change occurred in non-reducing sugars as a total effect of the
treatments by the end of the experiment.

8. Total Soluble Solids:

Data of total soluble solids as influenced by various
treatments to "Desert Red" peach fruits was reported in table 2. The
data revealed that putrescine at 5SmM was not effective in changing
TSS content in the fruit in both seasons. A slight reduction in TSS
occurred by putrescine at 10 mM but only was significant at the
second season. Moreover. the application of GA3 did not result in a
consistent reduction in TSS content as compared with the control in
both seasons.

Furthermore, the control fruits did not significantly vary from
those treated with calcium chloride in both seasons. It was found that
there was no significant difference between the efficacy of putrescine
and GA; at all used concentrations in terms of the content of TSS in
both seasons. The incorporation of calcium with putrescine at 5 or 10
mM did not significantly affect TSS values when compared with those
resulting from putrescine alone. The use of GAj3 at 200 ppm in the
presence or absence of calcium did not cause a significant effect on
TSS values. In a similar manner there was no added advantage on TSS
content when GAj at 400 ppm plus calcium was compared with just
GAj at the same concentration in both seasons. However, a significant
reduction in TSS occurred in both seasons when peaches were treated
with the combination of GAj at 200 ppm plus calcium as compared
with the control.

The above findings agreed with those found by the studies of
Torrgiani et al (2004) reported that, low TSS and high acidity levels
are typical of fruits which are reaching the full ripening and the
substances may have delay the progress of the ripening process as
compared to control. Facteau (1985) reported that, preharvest
treatment with GAs at 10ppm 21 day before harvest significantly
increased TSS content of fruit compared with control. These results
are in agreement with findings of several authors such as Amarante et
al (2005) reported that. GA; reduced the TSS content in fruits.
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Moreover, Dirs and Niskaken (1999) reportéd that, CaCls tesdlted in
decrease TSS content compared with control.
9. Juice Acidity:

Responses of juice acidity of "Desert Red" peach fruits to
various treatments were shown in table 2. The data indicated to a
general trend of increase juice acidity as a resuft of putrescine
treatments at both concentrations when compared with the control.
However, such increase was not significant except with putrescine at
[0 mM in the first season. Application of GAj; at 200 ppm was able to
significantly increase fruit acidity in both seasons.

Similar trend of resuits was found with GA; treatment at 400
ppm except with GA; at 400 ppm in the first season. In general, there
was no significant difference between juice acidity of putrescine-
treated fruits and those treated with GAj;. On the other hand, calcium
chloride treatment did not result in a consistent change in juice acidity
relative to control. '

The addition of calcium to each putrescine concentrations did
not make a considerable difference when juice acidity was compared
with thise treated with putrescine alone. The combination of GAj;
concentrations plus calcium as compared with the effect of GA3 alone
in terms of their influence on juice acidity did not significantly make a
difference except with GAs at 200 ppm plus calcium in first seasons
that resulted in lower acidity than GA3 ( at 200 ppm ) alone.

The found results in this study agreed with these found in
previous research such as Torrgiani es al (2004) reported that, high
acidity levels are typical of fruits which are reaching the full ripening
and the substances may have delay the progress of the -ripening
process as compared to control. Similar observations were found by
Zilka et al (1997), Lee-Chong Suk er a/ (2000), Amarante et al (2005)
they reported that, titralable acidity of GA;-treated fruit was
significantly higher than that of untreated fruit. While Ochie et al
(1993) reported that, CaCl, sprays generally increased titralable
acidity compared with control. Contradictory, El-Sheikh-Ali es al
(1998) reported that, preharvest treatment with CaCl, resulted in
reduced titralable acidity in LeConte pear fruit.

10. Fruit TSS/Acidity Ratio:

With regard to the changes in TSS/acidity in the juice of

"Desert Red" peach fruits as result of various treatments (table 2), the
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data showed that putrescine at 5 mM was not significantly effective in
changing such ratio. However, putrescine at 10 mM resulted in a
significant reduction in TSS to acidity in both seasons as compared
with the control. In a similar manner, GA; at 200 ppm was able to
reduce the ratio of TSS to acidity in a consistent pattern. Application
of GAj; at 400 ppm to peach fruits also tended to reduce such ratio.
Meanwhile, calcium chloride treatment, regardless the time factor,
was not effective in reducing TSS/acidity in fruit tissue. The
combination of putrescine plus calcium whether at 5 or 10 mM of
putrescine did not result in a significant difference in TSS to acidity
ratio. Furthermore, GA; at 200 or 400 ppm in the presence of calcium
chloride not significant vary in their influenced on TSS to acidity
ratio. The effectiveness of putrescine at 5 mM on TSS/acidity did not
considerably change when compared with its combination with
calcium. Again putrescine efficacy at 10 mM on TSS/acidity was
similar to that found with its combination with calcium in both
seasons. Aforementioned results were supported by the results of
previous studies such as Torrgiani ef al (2004) reported that, all the
concentration of polyamines (putrescine and spermidine) and
application times tested. reduced the SSC/acidity ratio as compared to
control, mainly. On the other hand, Dris and Niskaken (1999) reported
that, CaCl, decreased the TSS/acidity ratio compared with control.
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Photo I; Variations in the exposed colored cheek of "Desert Red"
peach fruits as influenced by various treatmenis compared with
the conirol.
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III. The Time Factor Regardless The Treatments

Changes in chlorophyll a, b in "Desert Red" peaches as
influenced by various time of sampling were shown in Table 2. The
data indicated that, chlorophyll a. b was lost by the progress of time,
in the fifth week (at harvest) the contents of chlorophylls was
significantly decreased compared with the previous weeks,
respectively. The loss of chlorophylls was accompanied to the
maturation changes in peach fruit.

Changes in carotene contents in "Desert Red" peaches in
response to various times of sampling were shown in Table 2. After 2
weeks of applying various treatments, it was found that carotenes in
the fruits tended to decrease from on week to another until the fifth
week of application when a significantly increase in carotenes was
gained when compared with carotene data after 3 and 4 weeks of
chemical treatments. This trend of results was consistent in both
seasons and agreed with the finding of (Lessertios and Moneger.,
1978) who determined the seasonal changes. of carotenes in peach
fruits and found a gradual decline in carotenes throughout the third
phase of fruit life cycle followed by an increase at maturity and
continued until ripening.

Data of fruit coloration as influenced by various times of
sampling were shown in Table 2. The results showed that, at harvest
(the fifth week) the contents of anthocyanin was higher significantly
compared with the other weeks, respectively. During the processes of
fruit maturity, the chlorophylls were disappearing and anthocyanin
was increase as a consequence of maturation changes which involved
of the autocatalytic production of ethylene. As known, peach fruit
coloration is ethylene dependent and the increase of anthocyanin in
the late of phase three is stimulated by ethylene, as is chlorophyils
loss.

Data of total, reducing and non reducing sugars of “Desert
Red” peach as affected by various time of sampling were presented in
Table 2. The data indicated that, total sugars was increased by the
time, as the results shown, the fifth week (at harvest) was a
significantly higher of total sugars compared with the previously
weeks, respectively. In a similar trend to the above finding, the non
reducing sugars were increased by time. The data shown that, fifth
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week (at harvest) was a higher contents of non reducing sugars when
compared with the previously weeks in the growth curve.
Contradictory, reducing sugars was increased in the progress of time
at the third week and second week, in two seasons, respectively, and
then, it began decrease to the lower levels at harvest. As results
shown, the fifth week (at harvest) was a lower contents of reducing
sugars as compared with the previously weeks.

Similar observations were found by Monselise (1986) who
reported that, total sugar accumulates throughout development with a
surge during the final swell through the onset of maturation. Starch
and dextrins steadily decline reaching a minimum in mature fruit. The
greatest contribution to the sugar accumulation comes, however, from
a parallel increment in the rate of photosynthesis.

Changes in carotenes in "Desert Red" peaches as influenced
by various time of sampling were shown in Table 2. The data revealed
that, total soluble solids was increased by time at forth week, after
that, at fifth week its began decrease. The forth week was a higher of
TSS contents compared with another weeks, but at harvest (fifth
week) the TSS contents of peach fruits was lower than its contents in
the forth week. TSS contents were increased in the progress of fruit
maturation as a consequence of accumulation of sugars (non reducing
sugars and pigments).

Data of juice acidity of “Desert Red” peach as affected by
various sampling time were presented in Table 2. The data revealed
that, juice acidity was increased and reached to a higher levels at forti
week, and then began decrease. The forth week was significantly a
higher levels compared with the previously weeks. At harvest (fifth
week), juice acidity was lower than that in the forth week.

Similar observations were found by Charlmers and van den
Ende (1975) reported that, total acidity steadily increases to a peak
during stage three. This may come early or late in different varieties,

_independently from the time of the ripening. Ryugo and Davis (1958).
reported that, Total acidity in mature fruit is directly related to the
peak height and inversely related to the duration of the decline. Malic
and citric acids are most important components, with malic acid levels
closely paralleling titrable acidity.

Changes in the TSS to acidity ratio throughout the sampling
periods following spray were shown in Table 2. The data indicated to
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a decline in such ratio by reaching to the third week of spray followed
by a significant increase in the fourth week of spray in both seasons.
This decline in the TSS to acidity ratio might by related to the increase
in fruit respiration by that time which needed more breakdown of
soluble materials especially sugars. The fifth week sample indicated to
a similar TSS/acidity ratio to that found in the fourth week which that
peach fruits might have reached to maturity by the fourth week of

spray.

IIII. The Effect of the Interaction between Treatment and Time:

1- Chlorophyll a:

Chlorophyll a content of "Desert Red" peaches as influenced
by the interaction between treatments and time was recorded in Table
3. The data proved that the control fruits gradually lost chlorophyll a
in a significant way from one week to another following the
application date. However, after one week of spray, almost all
treatments were not able to make a significant change in chlorophyll a
when compared with the control. As the time progressed following
spray. the content of chlorophyll a declined significantly from week
one to five by all treatments in both seasons. However, even by
reaching to the forth week after application, there was no significant
difference in chlorophyll a between putrescine-treated fruits and the
control. Similarly, results were found with to with GAj-treated
peaches. The addition of calcium chloride to either putrescine or GA;
treatments did not result in a significant change in chlorophyll a over
time after spray. Thus, the data suggested that chlorophyll a change
was not a critical factor in the process of delaying peach maturity by
using treatments. Moreover, by all treated peaches tended to have
higher chlorophyll a content than that found in the control fruits. Thus,
increase in chlorophyll a, however was not statistically significant in
two seasons.

2- Chiorophy!l b:

The effect of the interaction between treatments and time on
chlorophyll b was shown in Table 4. The data revealed that all
treatments were not cffective on changing chlorophyll b by the end of
first week following spray when compared with the control. The
weekly decline in chlorophyll b from the first to the fifth week in the
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control fruits was significant. However, such difference up to the third
week following spray in most cases. By reaching to the forth week
following the application putrescine treatment either at 5 or 10 mM
caused a significant increase in chlorophyll b in both seasons.
However, the difference in chlorophyll b between the control and
putrescine (at 5 or 10 mM) in the presence of calcium chloride was
not significant at the same harvesting date. Calcium chloride
treatments was not able to induce a significant change in chlorophyll b
whether in the forth week or fifth week of the application. In spit of
the retarding effects of GA; to fruit ripening, but such retardation
could not be attributed to chlorophyll b in this study since this trait did
not change significantly by the fifth week after application. Similar
conclusion was reached when GAj; plus calcium effect on chlorophyll
b was compared with that of the control after five weeks of the
application in terms of chlorophyll b content.
3- Carotene Content:

After 5 weeks of applying the treatments, putrescine (at 5 or
10 mM) gained a significantly increase in carotenes as compared with
control in the fourth week following the applications (Table 5). This
was true with GAj-treated fruits at 400 ppm but was not true with
GA;-treated fruits at 200 ppm. However, by the fifth week of spray,
only GAj-treated fruits at 200 ppm had significantly lower amount of
carotenes than the control. Furthermore. GA; at 400 ppm attained a
significantly decline in carotene in the fourth week as compared with
the control in the fifth week in both scasons. When the data was
compared carlier after 2 weeks of spray. it was found that only GA;
(at 400 ppm) and GA; at 200 ppm plus CaCl, were able to
significantly reduce the amount of carotene in the fruit when
compared with the control after the same period of spray. The data
also revealed that carotenes in putrescine-treated fruits either at 5 or
10 mM did not significantly vary from carotenes in the control fruits
_throughout the sampling periods from the second to the fifth week of
spray. When a similar comparison was made with GA; at 200 or 400
ppm, it was found that GAs-treated fruit at 200 ppm had a similar
amount of carotenes as compared with the control throughout the
sampling period (from week 2 to week 5 of spray) except with fifth
week where carotenes decreased significantly by GA; at 200 ppm.
However. GA; at 400 ppm resulted in a different trend throughout the
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sampling period since it was able to cause a significantly decline in
carotene by the second week of spray as compared with the control,
then carotenes did not vary by third and fourth weeks, then increased
again by the fifth week to a level similar to the control. On the other
hand, calcium-treated fruits did not vary in their carotene content
throughout the sampling weeks following spray when compared with
that of the control fruits. The incorporation of CaCl, into GA; or
putrescine solutions did not make a significant change in the trend of
results as compared with its absence from these solutions in both
seasons.

4- Anthocyanin Content:

The response of "Descrt Red" peaches to the interaction
between treatments and time in terms of anthocyanin content in the
skin was reported in Table 6. The data shown that anthocyanin
formation in the fruit skin of the control needed more than three weeks
after spray to reach to a significant amount. Putrescine at 5 mM
showed its effect on retarding fruit coloration after 4 weeks of spray,
when compared with the control. However, putrescine at [0 mM was
more effective in that aspect since the significant reduction in
anthocyanin content appeared only after 3 weeks of spray. The
consistent retardation of anthocyanin formation by GAj; whether at
200 or 400 ppm also was manifested after 4 weeks of spray.
Meanwhile, there was no significant difference between the influence
of GAj; and putrescine at both used concentrations. The incorporation
of calcium with GAj; or putrescine did not lead to an appreciated
change in anthocyanin content in the fruit skin over time. Calcium
alone, on the other hand, was able to delay anthocyanin formation but

‘after 4 weeks of spray. After 5 weeks of the application, it was evident
that the control fruits of "Desert Red" were superior in their content of
anthocyanin when compared with all other treatments. Furthermore,
putrescine and GAj; were equally effective on reducing anthocyanin
content after 5 weeks of spray.

S- Total Sugars Percentage: :

Changes in total sugars of “Desert Red” peaches in response
to the interaction between treatments and time were reported in Table
7. The data showed a gradual increase in total sugars of the control
and treatments over time from the first to fifth week after spray. The
increase in total sugars from one week to another following spray was
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significant until harvest. However, the consistent increase in total
sugars with putrescine 10 mM occurred by the third week after spray.
Meanwhile, after three week of spray, formation of total sugars by
putrescine at 5 and 10 mM was similar to that found by GA; at 200
and 400 ppm. The incorporation of calcium chloride to GAj at both
concentrations did not lead to an appreciated change in total sugars as
compared with that found with GA; alone after four weeks of spray.
Values of total sugars obtained with CaCl; alone over the five weeks
of sampling after spray did not significantly vary from those obtained
with the control fruit. Putrescine at 5 and 10 mM plus calcium did not
lead to a considerable difference over the five weeks period of
sampling after spray. In general. there was no superior treatment in
terms of its ability to retard total sugar accumulation in "Desert Red"
peaches, over the sampling period.

6- Reducing sugars Percentage:

Data regarding the effect of the interaction between
treatments and time on reducing sugars of “Desert Red™ peaches was
shown in Table 8. The data revealed that reducing sugars of the
control fruits tended to increase after 2 and 3 weeks of spray relative
to the first week but were drastically reduced after 4 and 5 weeks in
both seasons. Similar trend was found with the putrescine at 5 mM
where the significant reduction in reducing sugars occurred after 4 and
5 weeks of spray. Moreover. reducing sugars after 5 weeks were
further reduced as compared with the forth week. GA; application at
200 and 400 ppm gave similar trend of results as those found with
putrescine over time. However, reducing sugars content in the control
fruits after one week of spray did not significantly vary from those of
all other treatments at the same sampling time. The incorporation of
calcium chloride with putrescine at 5 or 10 mM resulted in a
significant increase in reducing sugars after 2 weeks of spray relative
to the first week, then such sugars were significantly declined by

“reaching to the forth and fifth weeks following spray. The influence of
GAj plus calcium on reducing sugars from one week to another after
spray was similar to that above found by putrescine plus calcium.
Thus, various treatments led to similar pattern of reducing sugars over
the five weeks that following the application date.
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7- Non-reducing Percentage:

Non-reducing sugars were also studied in relation to the
interaction between treatments and time as reported in Table 9. Up to
the second week following spray, there was no significant change in
the control in non-reducing sugars. Then by the third week, non-
reducing sugars were increased markedly. The magnitude of such
weekly increase from the third to the fifth week following spray was
statistically significant. In general, one week after spray. there was no
significant difference in non-reducing sugars between treatments and
the control. As the time progressed, differences in non-reducing
sugars between the control and some treatments were not considerable
when compared at various time after spray. Even with calcium
chloride alone. the increment in non-reducing sugars, starting after 2
weeks of spray, was significant from one week to another until fifth
week. Thus, non of treatments was able to induce a significant change
in such sugars as compared with the control or other treatments over
the five weeks period after spray. It is important to emphasize that
GA; at 200 or 400 ppm and putrescine at 5 or 10 mM did not cause
variations in non-reducing sugars even in the last three weeks before
harvest. The data also clarified the important of the last week in
increasing markedly the amount of non-reducing sugars before
harvesting whether in the control or treatments.

8- Total Soluble Solids:

The effect of the interaction between treatments and time on
the content of total soluble solids (TSS) in "Desert Red" peaches was
shown in Table 10. A significant increase in TSS occurred in the
control fruits by the second week as compared with the first week
following spray. Such increase continued from week to another in a
significant manner. Putrescine at 5 or 10 mM also caused a significant
increase in TSS in the second week following spray. This was not the
case with GAj3 since the increase in TSS was not consistent by the
second week relative to the first one. Calcium chloride treatment also
did not cause a delay in the accumulation of TSS since the amount of
TSS by the second week was higher than that found by the first week
following spray. The presence of calcium along with putrescine at 5 or-
10 mM resulted in inconsistent increase in TSS up to the third week
following spray. Even in the case of GA; plus calcium chloride, the
consistent in TSS started by the forth week alter spray as compared
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with the first week. In general, non of treatments was able to
accelerate the process of accumulating TSS in "Desert Red" peaches.
At the fifth week following spray, no considerable difference was
reported between various treatments and the control.

9- Juice Acidity:

Titratable acidity data in “Desert Red” peaches as influenced
by the interaction between treatments and time was reported in Table
11. It was found that such acidity in the control fruits increased
significantly during the second and third weeks of spray relative to the
first week then slightly declined or stayed constant. This rise in
acidity occurring consistently by the forth week of spraying putrescine
at 5 mM. Meanwhile, use of putrescine at 10 mM lead to considerable
increase in acidity that started early in the second week of spray and
remained statistically greater than that of the control over the
following weeks until harvest. GA; (at. 200 ppm) influence on
titratable acidity varied from than that foudd by putrescine over time.
There was a significant rise in that acidity by the third and forth weeks
of spray when compared with the fifth week, then acidity declined by
the fifth week but in a non significant way when compared with the
forth week. These trends of acidity also true for GA; at 400 ppm. The
influence of calcium chloride on fruit acidity was even different over
time since the consistent increase in such acidity started relatively late
by the forth and fifth weeks following spray. However, the presence
of calcium along with putrescine at 5 and 10 mM or with GAj; at both
used concentrations did not remarkably change the magnitude of fruit
acidity over time until reached to the fifth week. Thus. putrescine and
GA; solutions seemed to accelerate the increase fruit acidity while
calcium chloride alone needed more time to significantly raise such
acidity.

10- TSS/Acidity Ratio:

Changes in TSS / acidity ratio as influenced by various
_treatments over time were shown in Table 12. Such ratio in the control
fruits was declined in a considerable manner by the third week of
spray as compared with the first week then rose again by reaching to
the fifth week. Meanwhile, there was no significant difference in the
ratio of TSS to acidity between the control and all other treatments
after one week of spray in both seasons. Putrescine at 5 and 10 mM
resulted in a difference trend of TSS to acidity ratio since the decline
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in such ratio was faster than that was found in the control in the first
season but was not difference from by reaching to the fifth week.
Application of GA; at 200 ppm caused to a significant reduction in the
third week of spray relative to the first week in the TSS / acidity ration
then such ratio rose again and stayed at that level until the fifth week.
However, GAj at 400 ppm resulted in slightly different behavior of
TSS / acidity ratio since the significant decline in such ratio by third
week was followed by another week of spray which stayed at same
level until harvest. The application of calcium chloride resulted in
slight but inconsistent reduction in the TSS to acidity ratio by the forth
week of spray and remained at that level until the fifth week of spray.
Non of the treatments resulted in a significant change in TSS to
acidity ratio by the filth week of spray as compared with the control.
The presence of calcium chloride along with putrescine at 53 or 10 mM
did not change trends of TSS to acidity when compared with those
found with. putrescine alone. Similar conclusion was reached when
GA; at both concentrations was compared with GAj in the presence of
calcium chloride in terms of their influence on TSS / acidity ratio.
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Loty 2% L o Gy | 3952 3394 3708
GAS " oot | 97| uam 0899 | aos2 200ppm | ik | erghigr | 15 | oo 305 | i | 4480 | 4473
togppm (0755 0355 00320 bederghijt | abcuer | abeder + Imnap Imnap de | det
+ defghi | jkimn ahede | beder el CaClh2% | ™ | ™ st o
Catly 1% g hijk . fmn B B i
i ; _ghi GAs | qpss IS | year
' "f‘-‘m 0884 0.5%4 09s 0931 | 0.868 0.944 ugss | 09N A00ppne | o] ddod | 1395 | 2749 ghiikim AM7 | 457
O nhedel | shedelgh Y abedel; abcdel’ | ubedelghij | abedel | abedel + delg jMmne ] jKimno cd del
+ " abedel s ' ] oy
CaCly 2% : ijktnm hijki gh k B [ CaCly 1% P
0915 0433 3360 17 o | asa | 259 | sasa | 2O s | 788
Cotl1% ":; ahedefeh | 9772 | ergija | %72 | 0793 [ om0 | rom caCh 1% | juen | 47 pergll WOt i T B o
abede | g cdclight T tghi ghijkimn a a o Y pars kim
Valugs. within the tahle, of ur lellers were not signilicantly dilTerent where  Values, within the tble, of similur leticrs were not significuntly difTerent
compared by using the Ieast significant difference (LSD) at 0.05 tevel. where compared by using the least significnnt dilTerenee (LSD) at 0.05 level.
na y using !
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(Vable 7): Total supars (%) of “Desert Red™ peach frolts as influenced by the  (Table 8) Reducing sugars (%) of “Desert Red™ peach fruilts as infucnced by the
imteract helween (realments and lime during the iwa seasons 2005 and 2006: interaction hetween tr and time during the two seasons 2005 nnd 2006:
Second week Third week Fourth week Fifth week | Secomt week Third week Fourth week et .
Treatment o005 [ 2006 | 2005 | 2006 | 2005 | 2006 | 2005 [ 2006 Treatmet 3505 [ 2006 | 2005 | 2006 | 2005 [ 2006 | 2005 | 2606
Coutral 5490 | 5445 | 5.510 | 5572 Sow 5587 | 1.265 | 7412 Control 1.287 1.667 1.2712 473 | 0353 | 0387 | 0064 0.345
i e b cde b v h ah a - nbedel | abe | abedeflp | ol tmnopy | ghij s phij
Putrescine | 5320 | 5290 | S.480 | 5455 | 5490 | 5472 | 7180 | 7.320 Putrescine | 1167 | 158 1282 | L1 | 0336 Josio] 0136 | 03m
SmM defghi | bed cde b vde b ab a Smht defghifk | be abedel 3 I Igh s 2hij_ |
Putrescine | 5305 | 5300 | 5480 | 5460 | 5475 | S467 17200 7.270 Putrescine | 1.167 [ 1698 [ 1.295 | 1353 ] 0444 Jodoo | 019 0327
10mM cfghi_| hed ede h ol b ab a | _lomM _ ] _dm_l'@uu_ql_i__ abedef Im hij L)
GA, $.355 | 5.355 | 5450 | 5410 5500 5455 | 2.185} 1197 GA, (K14 1. 764 1175 LI5S | 0381 0476 | 0228 | 0300
200ppm cdefghi | bed | cdel be cde b ab 2 2ppm hijk a | defphijk [ lomop | (ehij prs shij
GAs S355 [ 5345 | 5475 | 5465 | 5485 5440 | 7315 | 7210 GA, 1.167 L 1.310 1247 ] 0412 [0d450 | o8 | o3}
400ppm cdefphi | hed cde h cde b ) a 400ppm | defphijk ab abedef [ tnn {phj oS ghij
Putrescine Putrescine
SmM 5395 | 5370 | 5.600 | 5502 | 5450 5.480 | 7.100 | 7.205 SoiM 1287 1.568 1.385 [Pk k] 0423 [ 0S5\ 02 0283
+ cdelgh be [ h cdel’ b b a + ahcdel abc ab [ Imn e g i
CaClL2% CaClh2% [ S .
Putrescine Putrescine
10mM 5435 | 5.3090 | S.550 | 5578 | 5520 | 5500 | 75 7337 10mAME 1302 | 1S90 1320 F 1207 | Q463 0420 0272 |l
+ cdefgh be cde [} v [} nh a + abeel | abe abe ¢ | Tehij | nopyex [
CaCly 2% - CaChy 2% N .
GA, GAy
200ppm 5358 | 5355 ) 5.545 | 5545 | 5388 5460 | 7.370 | 7.017 200ppm 1.202 [rx]] 1.427 1198 | 0414 0.6t OMe | 0295
+ cdefghi | bed cde [} cdelgh [} ab a + delghij ah a 3 Imn f Iy ij
CaCly 2% CaClL 2% ) -
GA, GA,
400ppm 5400 | 5345 | 5.585 | 5480 | S54B0 | 5370 | 7395 | 7.3%0 400ppm 1.3 1.733 1.427 1219 | 0426 | 0451 0%y |03
+ clelgh | bed cd b cde be [ a + ahe ah a ¢ tn fehij | lowop | phij
CaCly 2% CaCh 2% R P
. o 5405 | 5345 | 5555 | 55121 5430 | Sdi0 | 7.345 | 7.355 .~ g 1212 10601 ] 1307 | 1200} 0407 | 0490 | 0287 | 03ed
CaCh2% | Gergh | bed | cde | b | cdofp [ be | ab | a CoL 2% | gethi | abe | obedel | ¢ | tmno | fehi pas | ghii

Values, within the table, of similar letters were not significantly dilTerent
where compared by using the least significant difference (LSD) at 0.05

level,

Values, within the table, of similar letters were nol significantly dilTercnt
where compared by using the least significant difference (LSD) at 0.05 level.
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(Table 9): Non reducing sugars (%) of “Desert Red" peach fruiis as Influenced hy the

(Table 10) TSS (%) of "Desert Red” peach fruiis as influenced by the interaction

interaction between treatmients and time during the two seasons 2005 gnd 3006: between & and tinte during the two seasons 2005 and 2006:
. . Second week Third week Fourth week Fifthweek | " . Second week Third week Fourth week Filth week
Treatment | 2005 [ 2006 | 2005 [ 2006 | 2005 | 2006 { 2008 | 2006 ! 2005 | 2006 | 2005 | 2006 | 2005 | 2006 | 2008 | 2006
Contrel 4.20 377 423 409 524 3.30 7.10 7.06 Control 7.050 | 8400 | 7.200 | 8400 | R400 | 9150 | 7.650 | HASO
ol h ¢ def b [ n a efgh | cdel | defg edel a a bed abe
Putres 115 . [ 2 . I - Pl
Putrescine | 415 1 373 | 419 f 425 | 515} 496 | 704 1 694 Putrescine | 6900 | 8400 | 7.200 | 8400 | Roso | agso | 7500 | 8850
Smil cd gh wd d h be a a &mAl fhi el def, e h he " ahe
Putrescine | 4.13 | 360 | 418 | 4to | 503 | 506 | 702 | 604 om Bhi | © B |« 1 s hinid
S M0mM | ed ghi | vd | def h be a a Putrescine | 7.050 | 7.950 | 7.500 | 8250 | 7.800 | w850 | 7650 | 8400
GA, i3 (339 [427 425 | sa1 | 497 | 695 | 683 10mM elgh I ede def ah ahe bed | cder
Ippm < phi c 4 b e a a
GA, a1 |36l [4e | 420 | 507 [ 498 | 706 | 636 GAsJmppm | $:430 | 8.250 | 6.750 Rh::: 7.8:0 u.xlio 7&::) "f,’
A0tppm ol ghi | ed d h be a a ikl del | ahif a @ °
Putreseine 6.450 | 8100 | 7200 | 8400 | s100 | wxs0 | 72.500 | 8700
Sml a10 | 380 b4 ] 427 [ 502 ) a4 | 689 | 602 GAdtoppm |ty ef | defg | cder | wb | abc | cde | abed
+ ol elp [ d b be a a Teiresine - g
Ca(ly2% SmM 7050 | 8400 | 7050 | 8400 ] 7800 ] 8550 | 7.500 | K550
Putrescine + clgh cdel | efgh edel | cob hede cde hede
10mM 403 [ 3w | 423 436 | so5 | 508 | 7204 | 7.3 Cath2% :
+ ol g [ d h be a a Putrescine
Cal'ly 2% 10mAl 7050 | 8250 | 7200 | 8100 | 7.800 | 8850 | 2500 | 8400
GA, + efgh del’ delp: cf ab uhe cile edel
aoppm | 415 | 362 | 4| 434 | 497 | ass | 702 | 6m2 Lot 1%
+ od | i | ocd d b < ] a GAilwm | 6750 | 8400 | 7.200 | B250 | B0 | BNSO | 7.200 | B3SO
('l:.: I,: 2% CaCh2% ghij edel delg del ab abc delg bede
A, h
400ppm | 402 | 36l [ A5 | 426 ) 4us | 4w | 200 | 6w Gy duppm | 5050 | g100 | 7500 [ 8100 [ 72800 | w550 | 7650 | B0
+ ol | oeni| ] d o be » a Caram | et | e | ede | of sh | bede | bed | cder
(ot 2% o= 530 | 7650 | 9000 | 7800 | 8850
B kYN 7350 | 8.400 | 7.200 | 8. 6 ¢ . :
. 419 [ a7 424 | an | so2 | 492 | 205 | & CaCh 2% ;
% | Ty eh . i P be p a cdef | edel | defg | bede | bed ub be abc

Values, within the table, of similar letters were not significantly different
where compared by using the least significant difference (LSD) at 0.05

level.

Values, within the table, of similar letters were not significantly different
where compared by using the least significant difterence (LSD) at 0.05 level.
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(Tahle 11} Acidity (%) of "Descrt Red" peach (ruits as influenced by the

(Vabie 12) 'TSS / acidity (%) of "Desert Red" pench frnits as influenced by (he

Values, within the table, af similar feiters were not significantly different

where compared by using the teast significant difference {LSD) at 0.05
fevel.

inferaction hetween fren d time d the HOS awl 2006: interuction between trestments and time during the two 2005 and 2006:
¥ Second week Third week Fourth week Fifth week Second week Thivd week Fourth week Filth week
20051 y0né | 3005 1006 | 2003 2006 12)?.':: 2006 Tewmen 305 T 2006 1 3005 T 3006 | 2005 | 2006 | 2005 | 2004
702 y 6t X
Controt | 062D OS g | D2 cgerni | 0T [ ki | P2
ijkimnop k i defhij ik ] opg ] 10432 | ggcn to4ss |, ons 12 185 12487
. p 534 X i TR - uae
(] 0715 | 8876 | 069 Control | ghijuim hed | TP ], delghij i cdelghi &
. 0630 0s | o797 |, 0813 nop L A mnapg W ¢ i
. Kl . abedel | abode | cdefgh - )
S hifkbmro ahe ] " ij
- - & 4 e rurrescime | 2O 15222 | oars | rasss [ 1E3 ] janer | 102 g0
- . 2 . 58 - ] Y 471
Puirecine | 0715 ‘:': 2 gy | amee | oons |0 d’:’;" 2’;7::‘ PY phiraill I L B pugll il U il TS B
[LIY) ahedelg e a atder | obode | €OCI8 | OCE phij L4 top s
0 b | jhhm 14,380 T0.700 11488
p YT VY | o |09 [ von o fuescine | oum |l ] s | oeads ] 1028 ol BT
A .y 0.56 7 0, £ e e | 1832 10w pars s [ Shop Khvmop
IMppm fghi:‘le kimn ahed awd abedel’ “h;* '::":"“ fghij ] ‘;ﬁj
o360 el GA, wn | s | 932 | ves2 "w:': 10107 oz
G 0592 orm | 0920 | ome 9712 ) 4 30 Wopem | opae | abod S Roinall B R fntnop
A00ppm maopys | klmn oh » abed cdelg bedclg ighij 10.908 X3
. N h GA, Ahamp | V4362 | 9240 ] 9te0 i ] 10237 10414
Petroscine iy ™ | abeder s qr s kinwop Limn
b e ey L R R R T R T e ¥ Y
L L smn .. . N Ny L utresclne 2
+ “kl'd'uk AU B “",:U“ ghij | S T SM oxe | Hm !:i:n::v;' 10.30% g":lm' 10 10 ,'::"2’ wam
CaCly2% ™ | M o+ wprt | abe - thmna | B tep [ 2™ | kimno
Putrestine 0637 vor? nam 005 ‘_; Aty l|':- ol wp s
. AR wirescine 2
M kim0 OB elihi cighij | OV st | 1L pgges | TONO ] g ey | LBy gy | PR | g 00
+ o0 Kim cdelghi fy bodef ) i ' Ll IO L e ghijlim Ko clghijtl fra
CaCly2% ) e Catly% ] P s nop - " 1 e op
Gy GA
0ppm 0527 | 0560 ‘:' :":‘ 0817 d'::’:: a0 ‘_‘l'."l“z. nam tompw | tLam | 14850 '&:ﬂl wiar | 2 ""l':' woar ': .!d‘ 51 yoom
. ) Ky | SSTEM hij '“ 1] e L-l!l YL cryhii + shodel ah |7 Krmop | “E | oy | P | ctop
CaCly 2% Mo km klinn Cath 1% Ll m o
: GA -
GA + 10442 10,565 12,852
. He78 | nabo Homypm 12722 | 14413 2860 7 267
AMppm 0.555 062 | 0737 0914 0.740 asiR + odelghi mnopyy Topyg bodefg |
+ opgrst | khnn | abed ab abod ub;de I'":"" hij Cally 1% cfahi | abodef i ' s mmapygr h Limnop
CaCl: 1% -
2 . 12262 11800 w2 12,368
6w 0715 0,632 . 2 | 14.697 = 9.532 10142 L | 10807
o 0.607 03n 0.398 - 0888 ) CoC1 2% | cdefghiy elghijht Cnop | cdefghi o
Gl 1% Kimnopyr " Lh::mp wbe :hn:ef abed 1:::2::) X abed mou nopgr ars khrwop it )3

Values, within the table, of similar leticrs were not significantly difTerent
where compared by using the least significant dilTerence (LSD) at 0.05

level.
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