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ABSTRACT

This experinient was performed during 2005 and 2006 seasons on c.v. 'Desert red
peaches. The fruits vrere taken from trees budded on three rootstocks, i.e. 'Balady' peach;
apricot and 'Nemaga d' peach rootstocks. The fruits were packed in polyethylene bags and
stored at 0° and 5°C with 85-90% RH. To simulate retial marketing, the fruits were held at
20-30°C with 80-30% RH at the middle and the end of storage period (4 weeks). The results
indicated that, in bolh experimental seasons, 'Desert red' peach fruits from trees on the
three rootstocks, wer2 almost the same concerning the weight; length; thickness; firmness;
SSC and non-reducing sugars, as no significant differences were detected. Generally, the
fruits from trees on '3alady’ peach rootstock had higher percentages of acidity and lower
values of water soluble pectin; total sugars and anthocyanin, than those from trees on other
two rootstocks, whict almost had the same values. The 'desert red' peach fruits from trees
on the three rootstocks, stored at 0°C remained 4 weeks in storage, while those stored at
5°C remained only 2 weeks. As the sforage period advanced, there was a significant
reduction in the values of firmness and acidity, besides a significant increment in weight loss
and water soluble pe:tin percentages. Also at the end of storage period, the initial values of
reducing sugars sigr ificantly increased, while total and non-reducing sugars significantly
decreased. Concemning the effectiveness of storage temperature, almost no significant
differences were four d in the values of total sugars (except the fruits on ‘Nemagard' peach);
reducing sugars and SSC between fruits from trees on the three rootstocks, stored at 0°C
and those stored at £°C. Fruit acidity (except the fruits on apricot) and firmness, were lower
at 5° than those at 0°C, while water soluble pectin (in the fruits on ‘Balady’ peach) and water
loss%, were higher ai 5°C. Regarding the efficient of roostocks, as an average of 4 weeks of
storage, anthocyanin values were not affected by rootstocks. The fruits on 'Balady' peach
rootstock had the highest values of firmness and acidity and the lowest percentages of SSC.,
Respecting shelf-life, fruits from trees on the three rootstocks, stored at 0°C maintained their
firmness so their she f-life period was 3 days at the middle of storage ttme (2 weeks), while
those stored at 5°C I st their firmness rapidly, so their shelf-life remained only 2 days. At the
end of storage period (4 weeks for fruits stored at 0°C) the shelf-life period remained 2 days.
Fruits from trees o1 apricot rootstock had the highest values of SSC. it could be
recommended that, tte best rootstock for 'Desert red' peach fruits quality is 'Balady' peach
rootstock followed by apricot rootstock.
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INTRODUCTION

Peach (Prunus persica, L.) is one of the most impcrtant fruits of the
world. It ranks the fourth among the Temperate Zone fruits (FAO, 1999).
The total area of peach is 79199 feddans while the fruiting area is 75592
feddans with total production of 360937 tons (according to the Study for
Estimate National Agricultural Income, 2006).

Much has been written about rootstocks for many horticultural
crops; likewise, fruit quality has been a considerable commercial and
research concern at all places in the food system fiom producer to
consumer. However, they differ markedly in one respect n that rootstocks
are often employed as a treatment in research and, as rmuch, information
about them and their effects readily lends itself to occasional compilation
and interpretation (Rom and Carlson, 1987). The major purposes of
rootstocks for most deciduous fruit crops are to control tree size, induce
precocity, improve yield, provide soil adaptation, and corabat various soil-
borne pests and diseases (Elfving, 1987). Fruit quality is of relatively minor
importance among the reasons for selecting rootstocks ir deciduous crops
whereas the opposite is true for citrus (Cummins and Aldwinckle, 1983 and
Castle, 1987). Among the deciduous fruits, rootstocks affect fruit size,
soluble solids concentration, firmness, and storability, tut there are few
studies in which rootstock and fruit quality were the ceniral issues
(Westwood et al. 1973; Autio, 1987; Barden, 1988; Lipe and Perry, 1988,
Beckman et al., 1992 and Brown and Wolfe, 1992). Willia n (1995) reported
that rootstocks for species of climacteric fruits, appear to influence fruit
quality in an indirect manner primarily through crop lozad and tree yield/
growth efficiencies. :

As the relationship of rootstock to peach fruit qualty has not been a
subject of review except in few studies, so it is difficuft, from the small
number of studies, the small range of rootstocks used in each study, and
the somewhat inconsistent resuits to compose a clear picture of the effects
of rootstock on peach quality. Therefore, this study was 1undertaken for the
purpose of comparing the effectiveness of three rootstocks on the quality
and storability of 'Desert red' peach fruits during cold storage at 0° and 5°C.

MATERIALS AND METHODS

The present investigation was conducted duriny 2005 and 2006
seasons using 'Desert red' peaches. The fruits were obta ned form a private
orchard in EL-Noubaria, Behera Governorate. The trees were nine years
old, grafted on three rootstocks, i.e. 'Balady' peach; apricot or "Nemagard’
peach. All trees were grown in a sandy soil at 5 x 5 mete 's under drip
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irrigation and wele received the normal horticultural practices usually done
at El-Noubaria rejion.

In the thi'd week of May in both first and second seasons, 225
mature 'Desert red' peach fruits from trees on each rootstock were hand
picked. The fruits were free from obvious defects or mechanical damage.
The fruits were sarface cleaned with soft tissue. Fifteen fruits from trees of
each rootstock vrere used as an initial sample for physical and chemical
analyses. The i1emaining fruits (210) were divided into small groups
(replicates} 5 fruts each, placed in foam plates (5 fruits/ one plate) in one
layer and packec with polyethylene bags {20 microns in thickness). in other
words, there wer2 42 plates. Half of them (21 ones) were stored at 0°C with
relative humidity of 85-90%. The second half were stored at 5°C with the
same percentage of humidity. Fruits were kept as long as they were
suitable for humran consumption and the firmness didn't reach nearly 3
(1bfinch?). Fruits were examined weekly until the end of storage period, 4
weeks that meais 4 dates. Besides, 3 dates for determining shelf-life, at
the middle (2 daes) and the end of storage period (one date). Three plates
(replicates) 5 fruts each, at the two storage temperature (0° and 5°C) were
taken randomly at every evaluating date. On that base, ‘Desert red' peach
fruits from trees of each rootstock were represented by 3 replicates x 5
fruits each x 7 evaluating dates x 2 storage temperature = 210 fruits.

The effect of the 3 rootstocks ('Balady’ peach, apricot or 'Nemagard'
peach) on physical and chemical properties of 'Desert red’ peach fruits, was
determined at harvesting date; during cold storage at 0° and 5°C and
during shelf-life at the middle and the end of storage period.

Physical Properties

Fruit weight (gin).

Fruit length; fruit diameter and flesh thickness (cm).
Fruit firmness Ib/inch?)

Flesh firnness was determined in any given sample by peeling the
two opposite sides of the fruit and the firmness of each side was
determined by using the Effegi pressure tester with an eight mm. plunger
(Effegi, 48011 Alfonsine, ltaly). Two types of the same Effegi pressure
tester were used, the first one ranged from 1-30 Ibfinch? as full scale while
the second one: ranged form 1-10 Ibfinch®. The former one was used for
initial firmness cletermination and follow up, while the later one was used at
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later stages of storage when the fruits became softer due: to ripening. The
average flesh firmness of each fruits sample was caculated from 10
readings was taken. Fruit firmness was expressed as pounds/inch?®.

Weight loss, as a percentage from the initial weight.

Chemical Properties:
Soluble solids contents (SSC%)

Two segments were taken longwise from two opposite sides of each
fruit form the rose to the stem and as deep as to the stone of the fruit. Each
segment was squeezed and the obtained juice was used to determine the
percentage of SSC by the use of a hand refractometer according to Chen

and Mellenthin (1981). Average percentage of SSC for i:ach sample was
then calculated.

Titratable acidity (TA) ,

Another two segments were taken as mentioned above and three
samples of juice were obtained. Five ml. samples of the obtained juice were
used to determine the ftritratable acidity. For the titration, 0.1N sodium
hydroxide was used in the presence of phenolphethalein as an indicator
according to Chen and Mellenthin (1981). The titratable acidity was
expressed as g malic acid / 100 ml of fruit juice.

Water soluble pectin (%)

Water soluble pectin content was estimated in the fruit pulp as
calcium pectate pencentage according to Care and Hayres (1922). 50 gm
of pulp segments were extracted by boiling in distilled water for one hour
and the extraction fitered was and then completed to 250 ml as total
volume. 100 ml of the obtained exiraction was used !o precipitate the
calcium salt by acetic acid 1.0 N and calcium chloride 1.0 M. After one hour
the extraction was boiled for 2 min. and then fitered. The precipitate was
washed with boiled distilled water until becomes free from chloride ions.
The precipitate was dried and then weighed as calcium p::ctate to calculate
water soluble pectin percentage.

Sugars content (%)

Sugars were extracted from 10 gm of well chopped and mixed flesh
of each fruit sample. The extraction was carried out by using distilled water
{Loomis and Shuill, 1937). Reducing sugars content was Jetermined by the
method of Shaffer and Hartman (1921). The non-reducing sugars were
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determined by the hydrolysis with sulfuric acid and the total reducing
sugars were tha=n determined {Dubois et al. 1956). After that the non-
reducing sugars were calculated by the difference between the total and
the reducing sujars. Sugars content were expressed as gm/100 gm fresh
weight of fruit fle:sh.

Anthocyanin (C).D/g fresh weight)

In the fresh fruit pulp sample of each replicate anthocyanin was
determined by (Seissman (1962) method. Anthocyanin was extracted from
1 gm of the frut pulp tissues by acidified methanol (1%HCL), the extract
was filtered and made up to final volume with methanol. The optical
densities of the filtrates were measured by spectophotometer at 530 nm
wave lengths. Anthocyanin was expressed as optical density per gm fresh
weight (O.D. g f-esh weight).

Shelf-life

The fruits were left at room temperature (20-30°C and 80-90% RH).
They were examined at 2 and 3 days after the middle of storage period and
at 2 days after tye end of storage period. The termination of shelf-life period
was done in both years of study, when fruit firmness reached around 3
(1bfinch?).

All data were statistically analyzed according to Snedecor and
Cochran (1971.. The design was completely randomized with two factors
experiment, treatments (3 rootstocks x 2 storage temperatures) and
storage periods, (split in time). The L.S.D method at (0.05) was used to
compare the average of treatments (T), storage periods (P) and their
interaction (TxF).

RESULTS AND DISCUSSION
Effect of rootstocks on fruit quality at harvest

The da'a presented in Table (1) clearly indicated that, in both
experimental seasons, no significant differences were detected among
'Desert red' pezch fruits from trees on the three rootstocks, concerning fruit
weight; length; flesh thickness; firmness; SSC and non-reducing sugars (in
both seasons) and diameter and reducing sugars (in second season).
Fruits from tree:s on "Balady” peach rootstock had higher values of acidity
and lower values of water soluble pectin; total sugars and anthocyanin,
than those from trees on other rootstocks, with significant differences.
However, the dfferences were so slight to be significant between
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anthocyanin values in fruits from trees on "Balady" pea:h and those on
apricot rootstocks (in first season only). In addition, fruits from trees on
apricot and "Nemagard' peach rootstocks had almost the: same values of
acidity (in both seasons) and water soluble pectin; total suyjars and anthoc
yanin (in first season).

The obtained results agree with Lord et al. (198£). They reported
that rootstocks did not affect 'Empire' apple fruits size. £lso, Yadava and
Doud (1988) noticed that rootstock had little effect on peach fruit size.
However, Autio (1991) and Embree et al. (1993) found that apple fruit size
was altered by rootstock. inaddition, Kochan (1972) and Westwood et al.
(1973) on prunes and Fallahi et al. (1985); Drake ef al. (1988) and Autio
(1991) on apples found that rootstocks affected soluble solids. The results
also were not in line with Kochan (1972) and Westwood ef al. (1973). As
they found flesh firmness of prunes varied considerably with rootstock.
Concerning, fruit acidity the results were confirmed with t1ose obtained by
Drake et al. (1988). They noticed that rootstocks affected juice acidity of
apple fruits. On the other side, Fallahi et al. (1985) found that fruit acidity
was not influenced by rootstocks.

Effect of rootstocks on the storability of 'Desert red’ peach fruits

The data clearly showed that 'Desert red' peach fr Jits from trees on
all rootstocks stored at 0°C remained 4 weeks of storage, while those
stored at 5°C remained only 2 weeks. It seemed quiet cle:ar that, the period

that fruits could retain firmly, was found to depend on storage temperature
not on variety of rootstock, Table (2).

Effect of rootstocks on physical and chemical properties of
fruits during cold storage at 0° and 5°C.
Physical Properties:
Firmness

The data presented in Table (2) indicated that the firmness of
'Desert red' peach fruits significantly decreased with the progress of
storage time. The results were confirmed by those obtaini:d by Vanoli et al.
(1995) and Dundar (1997). They noticed that fruit fimness of peach
decreased continuously, with length of storage period. El-Etreby (1996)
reported that fruit firmness of 'Florda Sun’; 'Early Grand' and 'Desert Gold'
peach showed a significant decrease with prolonged store ge periods, either
at room temperature or cold storage treatment.
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A reduction in fruit firmness with the increasing of storage
temperature was greatly noticed, in both experimental seasons. As the fruit
firmness from tre2s on each rootstock stored at 5°were significantly lower
than those on that rootstock, stored at 0°C, as an average for 2 weeks of
storage. The dininution in fruits firmness with the increasing of storage
temperature and the progress of storage period, is due mainly to
decomposition enzymatic degradation of insoluble protopectins to more
simple soluble pactins, solubilization of cell and cell wall contents as a
result of the increasing in pectin esterase activity, and subsequent
development of juiciness and the loss in peel and pulp hardness
(Deshpande and Salunkhe, 1964). The above mentioned results and
related discussio were supported by those found by El-Seidy (2000). In
addition, Shaltou (1987) found that fruit firmness of 'Florda prince’ peach
c.v., decreased as time of storage advanced and the temperature
increased.

The efficiint of rootstocks on fruit firmness was almost not clearly
noticed at 5°C, while at 0°C the firmest fruits were from trees on 'Balady’
peach then on apricot and at last on 'Nemagard' peach rootstock with
significant differeces; as an average of 2 or 4 weeks of storage. However,
in second season, the differences were insignificant between fruit firmness
from trees on 'Balady' peach and apricot rootstocks. The results were in
agreement with hose obtained by Kochan (1972) and Westwood et al.
(1973). They found that flesh firmness of prune fruits varied considerably
with rootstock.

Weight loss _

The data introduced in Table (3) declared that, in both experimental
seasons, there was a gradual increment in the percentages of weight loss
with the progress of storage period, and the differences were significant
among all storage periods, as an average of all rootstocks at both storage
temperatures. Fiuit weight loss occurred naturally mainly as a result of
water loss from the fruits tissues during storage and partially during
respiration prociss. The results of the present study and associated
discussion are supported by the findings of Robertson ef al. (1990) on
'Cresthaven' pesch; Kuranze and Kaska (1993) on some peach varieties;
Mohamed (1999) on 'Florda prince, 'Almogé' and ; 'Tropical snow' peach;
El-Seidy (2000) on 'Florda prince’, 'Desert red' and 'Swelling' peach and
Tayel (2001) on 'Fiorda prince’, 'Desert red' and 'Hermosa’ peach. They all
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reported that rate of weight loss increased with the prolingation of cold
storage period.

The data also clearly showed that 'Desert red' p:ach fruits from
trees on all rootstocks, stored at 0°C, had weight loss percentages
significantly lower than those stored at 5°C, as an average of 2 weeks of
- storage. The increment in the weight loss percentages with the increase of
storage temperature, was previously reported by Shaltout {(1987). He found
that 'Florda prince' peach fruits could be stored at 0°C for 5 weeks with
about 17% weight loss, whereas, storage at 5°C resulted in about 22.8% -
weight loss.

Conceming the rootstock effect, the data incicated that no
significant differences were detected among weight loss percentages of
‘Desert red' peach fruits from trees on the threie rootstocks stored at 0°C, in
both years of study, as an average for 2 or 4 weeks of storage. Except in
the first season, fruits from trees on apricot rootstock gave the least
significant percentage of weight loss, while fruits from, trees on 'Nemagard'
peach rootstock gave the highest ones, as an average of 4 weeks of
storage. Regarding storage at 5°C, the data showed that fruit weight loss
percentages from trees on apricot rootstock were higher than those of other
rootstocks with significant differences, as an average of 2 weeks of storage.
However, the differences were so slight to be significant in ihe first season.

Generally, it could be concluded that fruit weight Idss values were
not greatly influenced by the type of rootstocks.

Chemical Properties
Soluble solids content (SSC)

it is clear from Table (4) that the initial percentages of- SSC
increased at the end of storage period (2 weeks for fruits stored at 5°C and
4 weeks for ones stored at 0°C). However, in the second season, the
differences were insignificant. The increment in the perceritages of soluble
solids content could be due to the degradation of ccmplex insoluble
compounds like starch to simple soluble ones, like suga's which are the
major component of soluble solids content in the fruits (IZL-Seidy, 1994).
The above mentioned data and related discussion are coniirmed with those
obtained by Dundar’ (1997), Mohamed (1999) and El-iieidy (2000) on
different varieties of peach fruits. On other hand, Tayel (2001) found no
significant relation between storage period and soluble solids content of
peach fruits of some postharvest treatments.
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It has generally been found that SSC percentages were not greatly
affected by storagje temperature. However, Shaltout (1987) found that TSS
of 'Florda prince’ peach fruits were increased as storage temperature
increased.

Regarding to rootstock effectiveness, the data showed that, in both
years of study, as an average of 2 or 4 weeks of storage, SSC percentages
of fruits from ‘rees on 'Balady’ peach rootstock at both storage
temperatures wete significantly lower than those on apricot or 'Nemagard'
peach rootstocks, which almost had the same values (no significant
differences were detected between them). The results were in line with
those obtained by Kochan (1972) and Westwood et al. (1973) on prunes
and Fallahi et af. (1985), Drake et al. (1988) and Autio (1991) on apples.
They all noticed that rootstocks affected soluble solids.

Titratable acidity (TA)

The chanyes in the titratable acidity (TA) expressed as malic acid
percentage, are presented in Table (5). The data indicated that, TA
significantly decreased with the advancing of storage period. However, the
rate of reduction was slowly at the first two weeks of storage. Malic acid is a
respiratory substiate and its consumption in respiration increases with the
progress of storzge time, as the malic acid could be used as an organic
substrate in the respiration process (El-Seidy, 2000). The above results and
associated discus sion were in agreement with the findings of Han Tao ef a.
(1998) on 'Beijingl' china peach c.v. ‘Luhu'; Kamal et al. (1996} on 'Florda
sun', 'Early grand', Desert gold' and "Mit ghamr' peaches and Mohamed
(1999) on 'Florda prince', Almoge and 'Tropical snow' peaches. They ali
found a significart decrease in the percentage of malic acid during storage
period. : ’
The effectiveness of storage temperature were cbvious on fruits
from trees on 'Bialady' and 'Nemagard' peach rootstocks. As their acidity
percentages wer2 significantly lower at 5°C than those stored at 0°C, in
both years of stuily, as an average for two weeks of storage. The reduction
in fruit acidity with the increment of storage temperature, was previously
noticed by Shaltout (1987). He found that fruit acidity of 'Florida prince'
peach c.v. was dacreased as storage temperature increased.

The influence of rootstock on fruit acidity was clearly noticed after 4
weeks of storage: (for fruits stored at 0°C). As the highest percentages of
malic acid were existed in fruits from trees on 'Balady’ peach then on
apricot and at last on 'Nemagard' peach rootstocks, with significant
differences, as an average for the whole storage period (4 weeks), in both
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years of study. The data were in harmony with those found by Drake et af.
(1988) on apples, they reported. that fruit acidity was rootstock related.

However, Fallahi et al. (1985) on appies indicated that rootstock did not
affect juice acidity.

Water soluble pectin

The data recorded in Table (6) indicated that the ir itial water soluble
pectin percentages significantly increased after 4 weeks of storage in both
seasons. The increasing in water soluble pectin with the progress of
storage period is due to the decomposition and the enzymatic degradation
of protopectin to soluble pectin. a-D-galacturonase (polygalacturonase) and
cellulase are involved only in softening fruits in the later stages of ripening.
Furthermore, cell walt polymers containing lang thin pectin aggregates were
destroyed, whereas cell wall polymers containing short thick pectin
aggregates remained. The above results and related discussion are
confirmed with the results recorded by Kim et al. (1992); Fishman et al.
(1993); El-Seidy (2000) and Tayel (2001) on peach cvs. All of them found
that the percentage of water soluble pectin increased during storage period.

Regarding the effect of storage temperature, cata in Table (6)
indicated that water soluble pectin percertages of fruits from trees on
'‘Balady' peach and apricot rootstocks, stored at 5 °C, were significantly
higher than those stored at 0°C, in both seasons, as an average for 2
weeks of storage. However, the differences were insignificant concerning
the fruits from trees on apricot rootstock in second season. The increasing
in water soluble pectin with the increasing of storage temperature was
previously recorded by Tsuji and Komiyama (1991) on 'Sordum' plum;
Mahajan (1894} on 'Red Delicious' apples and EI-Seidy (2J00) on peaches.

Concerning the influence of rootstocks, generally it could be
concluded that in first season fruits from tre=s on 'Balady peach rootstock,
stored at 0 or 5°C, had the least values of water soluble pectin followed by
those from trees on apricot and finally ones from trees on 'Nemagard'
peach rooistocks. However, the differences were insignificant befween
fruits from trees on apricot and those from trees on other rootstocks, as an
average of four weeks of storage. In second season, aimcst the same trend
was found, despite the differences were irsignificant between fruits from
trees on apricot and those from trees on 'Nemagard’ peach rootstock,
stored at 0°C, as an average of 2 or 4 weeks of storaje. Also between
fruits from trees on 'Balady’ and those from trees on 'Nemagard' peach
rootstocks, stored at 5°C, as an average of 2 weeks of storage.
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_Anthocyanin

The resiilts in Table (7) disclosed that the initial anthocyanin values
significantly incieased at the end of storage period (4 weeks). In second
season, the inital values were almost the same after 4 weeks of storage.
Generally, it could be concluded that, anthocyanin values were not greatly
affected either by storage temperature or variety of rootstock. However,
Kochan (1972) an prunes and Embree et al. (1993) on apples noticed that
flesh color varied considerably with rootstock.

Sugars (total, non-reducing and reducing)

In both experimental seasons, the initial total and non reducing
sugars percentiages were significantly decreased at the end of storage
period (Tables 8 and 9). The reduction in total and non-reducing sugars
percentages at the end of storage period may be due to their consumption
in respiration processes as respiratory substrates. The results of present
study agree with those obtained by Mohamed (1999); El-Seidy (2000) and
Tayel (2001) ori peach fruits. They all noticed that total and non-reducing
sugar percenta¢jes decreased at the end of storage period.

On the sontrary, the percentages of reducing sugars significantly
increased at the end of storage period, in both years of study (Table 10).
The increasing n reducing sugars at the end of storage period may be due
to the conversion of non-reducing sugars to reducing sugars. The results
were confirme¢ with those obtained by Abd El-Migid (1986} on pears;
Mohamed (1993); Ei-Seidy {2000) and Tayel (2001) on peches and El-
Helaly ef al. (2004) on apples.

Concerring the effect of storage temperature, as an average of two
weeks of storage, no significant differences were detected in sugar
contents betwesn 'Desert red’ fruits from trees on all rootstocks stored at
0°C and those sitored at 5°C. Except fruits on 'Nemagard' rootstock, as total
sugars (in both seasons) and non-reducing sugars {(in second one) in the
fruits stored at 5°C were significantly higher than those stored at 0°C. The
results were not in line with those of Tayel (2001). She found that total
sugars decreaced with the increasing of storage temperature. However, it
could be concluded that 'Desert red’ fruits from trees on all rootstocks, were
not greatly affected by storage temperature after two weeks of storage.

Regarding the influence of rootstocks, as an average of 4 weeks of
storage, the data indicated that, in first experimental season, no significant
differences were found among the sugar contents (total; non-reducing and
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reducing} in the fruits from trees on all rootstocks. In second season, total
and non-reducing sugars could be arranged in descencling order as fruits
from trees on 'Balady’ peach then apricot and finally on 'Nemagard' peach
rootstocks. However, the differences in total sugars were insignificant
between the fruits from trees on 'Balady’ peach and apricot rootstocks. As
for reducing sugars, fruits from trees on 'Balady’ peach rootstock had lower
values than those from trees on other rootstocks which almost had the
same values.

Generally, it could be concluded that, the influen:e of rootstocks on
sugar contents, was not clearly obvious.

Effects of rootstocks on fruit quality during shelf life of fruits
stored at 0° or 5°C.

The data from Table (11) indicated that, the firmness in fruits from
trees on all rootstocks, stored at 5°C, reached around 3 /'1bfinch?) at 2 days
of shelf-life after the middle of storage period (2 weeks), so their shelf-life
remained only 2 days, while those stored at 0°C still firrer {4.950-6.733 in
first season and 4.460-6.100 (1bfinch?) in second), therefore, their shelf life
period attained one more day (3 days). In addition, fruits stored at 0°C had
higher percentages of malic acid than those stored st 5°C. Concerning
weight loss and SSC their values didn't greatly affected by storage
femperature.

Regarding rootstocks effectiveness, the data in Table (12) showed
that at the end of storage period (4 weeks for fruits storizd at 0°C) the shelf
life period remained 2 days. Fruits from trees on apriccot rootstock had the
highest values of SSC, also those fruits (in second season)} were the
firmest ones followed by fruits on 'Balady’ peach rootstock, which almost
had the least percentages of weight loss. However, rootstocks had no
obvious effects on fruit acidity during shelf-life period, after 4 weeks of
storage.

CONCLUSION

'Desert red' peach fruits on the three rootstocks ('Balady’ peach;
apricot and 'Nemagard' peach) almost had the same: values of weight;
length; thickness; firmness; SSC and non-reducing sugars. Fruits on
'‘Balady' peach rootstock had the least percentages of water soluble pectin.
Furthermore, during storage period, those fruits (>n 'Balady’ peach
rootstock) were almost the firmest ones. So, it could be recommended that,
'Balady' peach rootstock is the best rootstock for 'Desert red’ peach fruits
quality followed by apricot rootstock.
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Table (1): Initial quality of *Desert red" peach fruits from trees buded on three various rootstocks in 2005 and 2006,

w Balady peach  Apricot Nemagard LSD. Balady  Apricot Nemagard L.S.D.
0.05 peach peach _0.05
Parameter 2005 2006
Fruit weight (gm) 97.467 91.033 87.500 N.S 87.267 85200 84.700 NS
Flesh thickness (cm) 1466 1.466 1.300 NS 1.433 1.233 1.333 NS
Fruit length (cm) 5.200 4.866 4.866 NS 5.166 4,800 4.966 NS
Fruit diameter (cm 4.933 4.666 4.466 0.199 4,766 4.500 4.400 N.S
Firmness (1bfinch 9.803 10.i10 9,340 NS 9.840 9.256 9.423 NS
SSC% 10.230 10326 9.933 NS 10.783 10.620 10.620 N.S
Acidity % 0.750 0.643 0.629 0.031 0.736 0.596 0.609 0.048
Water soluble pectin % 0.676 0.900 L.050 0216 0.713 0.850 0.9%0 0.124
Total sugars% 5913 6.913 7.160 0.828 7.220 7330 7.450 0.104
Reducing sugars% 0.60% 0.976 0.628 0.266 0.981 1.004 0971 NS
Non-reducing sugars % 5.304 5.937 6.532 NS 6.236 6326 6.479 NS
Anthocyanin (0.D/g fresh weight) 0.526 0.833 1.292 0.460 1.124 1.720 2,030 0.171
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Table (2): Effect of various rootstocks on fruit firmness (1b/inch’) of "Desert red” peach fruits during cold storage at 0°C or 5°C in 2005 and
2006.

Rootstocks
Weeksin  Balady peach Apricot Nemagard Balady Apricot Nemagard A Average of
storage peach peach peach verage storage at 0°C
0°C 5°C
2005
0 9.303 10.110 9.340 9.803 10.110 9.340 9.751 9,751
i 9.113 9.000 6.350 7.873 7.130 5.766 7.622 8321
2 8923 7316 6.283 5633 5.400 4090 6.274 7507
Average 9.280 8.808 7.491 7.770 7.546 6.39%
LS.D Treatments Storage period Interaction
0.05 0429 0364 0.893
3 6.566 4.960 4,600 - - - 5375
4 4.760 4.300 3513 - - - 4.19
Average* 7833 7137 6.117 - - .
LsSD Treatments ' Storage period Interaction
Q.05 0.333 0.391 0.678
2006 :
0 9.840 9.256 9423 9.340 9256 9.423 9.506 9.506
1 9.493 9.160 7.116 6.613 6493 6.323 7.616 8.590
2 8.546 8.636 6.620 5.103 5.183 4.403 6.415 7.934
Average 9.293 9.017 7.720 7.185 6.977 6.883
LS.D ‘ Treatmeats Storage perind Interaction
0.05 0.474 0247 0.606
k] 6.656 5.513 4250 - - - 5473
4 5.000 5.056 4.380 - - - 4812
Average* 7.907 7.524 6.358 - - -
L3SD Treatments Storage period Interaction
0.05 0.653 0.287 0.497
*Average of all storage periods.
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Table (3): Effect of various rootstocks on the percentage of weight loss of "Desert red" peach fruits during cold storage at 0°C or 5°C in 2005

1S9 L00Z ‘(W) T1'IPA

and 2006,
Rootstocks
Weelsin  Balady peach Apricot Nemagard Balady Apricot Nemagnrd Ave Average of
storage peach peach peach T8 storageat0°C
: T seC
— 2005
0 - - - - - . . -
1 0,000 0.000 0.010 0.106 0116 0.133 0.061 0.003
2 0.040 0,020 0.630 0.224 0255 02M 0.140 0.030
Average 0.020 0.610 0.020 0.165 0.185 0.206
L.S.D Treatnents Storage period Interaction
4.05 o001 0.004 0.015
3 0.072 0.040 0.084 . . - 0.065
4 0.093 0.071 0.126 - - - 0.097
Average* 0.051 0.032 0.062 - - -
LsD Treatments Storage period Interaction
0.05 0.010 0.004 0.008
2006
) — - - - » - C a
1 0.000 0.000 0.000 0.131 0.147 0.137 0.138 0.000
2 0.040 0.032 0.013 0266 0.400 0.280 0.173 0.028
Average 0.020 0,016 0.006 0.198 0273 0.213
LsSD Treatments Storage period Interaction
0.05 0.032 0.011 0.027
3 0.071 0.066 0.062 - - - 0.066
4 0.089 0.095 0.095 - - - 0.093
Average* 0.050 0.048 0.042 - - -
LSD Treatments Storage perjod Interaction
0.05 N.S 0.008 NS
*Average of all storage periods.
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Table (4): Effect of various rootstocks on soluble solids content (SSC) percentages of "Desert red"” peach fruits during cold storage at 0°C or

5°C in 2005 and 2006.
Rootstocks
Weeksin  Balady peach Apricot Nemagard Balady Apricot Nemagard Average Average of
storage peach peach peach rag storage at 0°C
0°C 5°C
2005
0 10.230 10.326 9933 10.230 "10.326 9.933 10.163 10.163
1 10.616 11.103 10.513 10,453 11.043 10.943 10.785 10.744
2 9.720 10.340 11.856 10.036 10.960 11180 10.681 10.636
Average 10.188 10.5%0 10.765 10.253 10,776 10.685
LS.D Treatments Starage period Interaction
0.05 0.227 0.177 0.435
3 10.200 10.550 10.900 - - - 10.550
4 10.620 10.500 9.970 - - - 10.496
Average* 10.277 10.644 10.633 - - -
L.S.D Treatments Storage period Interaction
0.05 0.148 0.138 0.325
. 2006
0 10.783 | 10,620 10.620 10.783 10.620 10.620 10.675 10.675
1 10.620 11,760 10.553 10.463 10.990 10.540 10.821 10977
2 9.890 11.150 11.550 10.056 11.030 11.083 10.793 10.863
Average 10.432 11.176 10.907 10.434 10.880 10.747 _
L.S.D Treatments ) Storage period Interaction
0.05 0.275 0.130 0319 -
3 10.830 10310 11.100 - - - 10.746
4 10.25¢ 11,060 10.263 - - - 10.524
Average* 10.475 10.980 10.817 - - -
L.S.D Treatments Storage period Interaction
0.05 0,183 0,226 0.392

*Average of all storage periods.
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Table (5): Effect of various rootatocks on titratable seldity (malic acid %) of "Desert red” peach frults during cold storage at 0°C or 5°C in
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2005 and 2006.
Rootstocks
Weeksin  Balady peach Apricot Nemagard Balady Apricot Nemagard A . Average of
storage peach __peach peach verag storage at 0°C
0°C 5°C
: 2005
0 0,750 0,643 0.629 0.750 0.643 0.629 0.674 0.674
1 0.575 0.582 0.609 0.529 0.595 0.462 0.558 0.589
2 0.670 0.549 0.542 0.508 0.562 0.484 0.552 0.587
Average 0.665 0.591 0.593 0.595 0.600 0.525
LSD Treatments Storage period Interaction
0.05 0.015 0.010 0.026
3 0.589 0.589 0.555 - - - 0.577
4 0.556 0.502 0.435 - - - 0.497
Average® 0.628 0.573 0.554 - - -
LSD Treatments Storage period Interaction
0.05 0.015 0.009 0.017
2006
0 0.736 0.596 0.609 0.736 0.596 0.609 0.647 0.647
1 0.643 0,522 0.603 ° 0.531 0.549 0.47% 0,553 C.589
2 0.676 0.596 0.549 0.468 0.549 0.509 0.557 0.607
Average 0.685 0.571 0.587 0.578 0.564 0.531
LS.D Trestments Storege period Interaction
0.05 0.019 0,011 0.028
3 0.589 0.549 0.509 - - - 0.549
4 0.549 0.535 0.421 - - - 6.501
Average* 0.638 0.559 0.538 - -
LSD Treatments Interaction
0.05 0.011 0,031
s Average of all storage periods,
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Table (6): Effect of various rootstocks on water soluble pectin (%) of "Desert red" peach fruits during cold storage at 0°C or 5°C in 2005 and
2006.

Rootstocks
Weeksiu  Balady peach Apricot Nemagard Balady Apricot Nemagard A Average of
storage peach peach peach verage storage at 0°C
0°C 5°C
2008
0 0.676 0.900 1.050 0.676 0.900 1.050 0.875 0.875
2 0.690 0.883 1.030 1.010 1.030 1.083 0.954 0.867
Average 0.683 0.891 1.040 ‘ 0.843 0.965 1.066
L5.D Treatments Storage period Interaction
0.05 0.061 NS N.S
4 1,600 1.620 1.473 - - - 1.564
Average* 0.988 1.134 1.134 - - -
L.S.D Treatments Storage period Interaction
0.05 0.155 0.099 0.172
2006
0 0.713 0.850 T 0990 0.713 0.850 0.990 0.851 0.851
2 1.080 1.743 1.643 1.570 1.890 1.230 1.526 1.438
Average 0.896 1.296 1316 1.141 1370 - 1.110 '
LSs.D Treatmients Storage period Interaction
0.05 0.135 0.121 0.298
4 1.643 1.853 2.033 - - - 1.343
Average® 1.145 1482 1.555 - - .
LS.D Treatments Storage period Interaction
0.05 0.095 0.060 0.104
* Average of all storage periods.
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Table (7): Effect of various rootstocks on anthocyznin (O.D/g fresh weight) of "Desert red" peach fruits during cold storage at 0°C or 5°C in

2005 and 2006.
Rootstocks ' B
Weeks in  Baledy peach Apricot Nemagard Balady Apricot Nemagard Av Average of
storage peach peach peach CrME® torageat 0°C
. 0°C 5*C
2008
0 0.526 0.833 1292 0.526 0.833 1.292 0.883 0.883
2 1.255 1.055 1107 1.541 1.140 1455 1.258 1.139
Average 0.890 0.944 1.19% 1.033 0,986 1373
LsSD Treatments Storage period Interaction
0.05 NS 0.072 0.176
4 1.185 1.363 1.594 - - - 1380
Average* 0.988 1.083 1.331 - - -
LSD Treatmeats Storage period Interaction
0.05 N.S 0.159 0.276
2006
0 1.124 1.720 2.030 1.124 1.720 2,030 1.624 1.624
2 1.523 1.062 1,023 0.980 1.012 1.908 1251 1.202
Average 1.323 1.391 1.526 1.052 1.366 1.969 '
LS.D Treattnonts Storage period Interaction
0.05 0.059 0.084 0.206
4 1.880 0.567 1309 - - - 1.585
Average* 1.509 1449 1.454 - - -
LSD Treatments Storage period Interaction
0.05 N.S 0.144 0250
*Average of all storage periods.
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Table (8): Effect of various rootstocks on total sugars (%) of "Desert red” peach fruits during cold storage at 0°C or 5°C in 2005 and 2006.

Rootstocks
Weeksin  Balady peach Apricot Nemagard Balady Apricot Nemagard A Average of
storage peach peach peach verage storage at 0°C
0°C 5°C
. 2005
0 5913 6.913 7.160 5.913 6.913 7.160 6.662 6.662
2 5.283 4,800 4.003 4473 4173 5.613 4.724 4.695
Average 5.598 5.856 5.581 5.193 5543 6.388
LSD Treatments Storage period Interaction
0.05 0.602 0.383 0.938
4 6.520 6.473 5.783 . - - 6.285
Average® 5905 6.062 5.648 - - -
L.SD Treatments Storage period Interaction
0.05 N.§ 0.346 0.599
2006
0 7.220 7330 7450 7.220 7330 7450 7333 7333
2 4970 4.736 3.723 4.283 4416 5.590 4,620 4475
Average 6.095 6.033 5.586 5.751 5.873 6.520
L.S.D Treatments Storage period Interaction
0.05 0.517 02" 0.679
4 L5 $323 5573 - - - 6.268
Average® 6.266 6.130 5.682 - - -
LSD Treatments Storage period Interaction
0.05 0.263 0,530 N.§
*Average of all storage periods.
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Table (9); Effect of various rootstocks on son-reducing sugars (%) of "Desert red" peach fruits during cold storage at 0°C or 5°C in 2008 and

Rootstocks
Weeksin  Balady peach Apricot Nemagurd Balsdy Apricot Nemagard Average of
storage _peach peach peach storage at 0°C
0°C 5°C
2005
0 5304 5937 6.532 5.304 5.937 6532 5924
2 4.433 4,060 3,113 3.67% 3,190 4610 3.868
Average 4.868 4.998 4822 4.491 4,563 557
LSD Treatments Storage period Interaction
0.05 NS 0310 0.759
4 4.446 4.400 3.630 - - - 4.158
Avorage* 4.728 4799 4.425 - - -
LSD Treatments Storage poriod Interaction
0.05 NS 0314 0.543
2006
0 6.238 6.326 6479 6.238 6326 647¢ 6347
2 4,080 3.616 27173 3270 3.556 4,660 3.4%0
Average 5.159 497N 4,626 4.754 4.941 5.569
LSD Treatments Storage period Interaction
0.05 0.565 0.250 0.613
4 4,566 3.993 2500 - - - 3.820
Average* 4.961 4,645 4.050 - - -
LS.D Treatments Storage period Interaction
0.05 0.301 0.562 NS
* Average of all storage periods.
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Table (10): Effect of various rootstocks on reducing sugars (%) of "Desert red" peach fruits during cold storage at 0°C or 5°C in 2005 and

2006.
Rootstocks
Weeksin  Balady peach Apricot Nemagard Balady Apricot Nemagard A Average of
storage peach peach peach VErRE®  storageat 0°C
0°C 5°C
2005
0 0.609 0.976 0.628 0.609 0.976 0.628 0.737 0.737
2 0.850 0.740 0.890 0.795 0.983 1.003 0.876 0.826
Average 0,729 0.858 0.759 0.702 0.97% 0.815
LSD Treatments ' Storage period Interaction
0.05 NS 0.056 0.138
4 2.073 2,073 2,153 - - - 2.100
Average® 1177 1,263 1.223 - - -
L.S.D Treatments Storage period Intersction
0.05 N.S 0.115 0.200
2006
0 0.981 1.004 0.971 0.981 1.004 0.971 0.985 0.985
2 0.890 120 0.950 1.013 0.860 0.931 0.960 0.986
Average 0.935 1.062 0.960 0.997 0.932 0.950 !
L.SD Treatments Storage period Interaction
088 nNe Ng Ne
4 2.043 2330 2973 - - - 2.448
Average®* 1.305 1.484 1.631 - - -
LS.D Treatments Storage period Interaction
0.05 0.146 0.217 0.376
* Average of all storage periods.
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Tabie (11): Effect of various rootstocks on "Desert red” peach fruits quality at e miidie vi sivings putirs riser = oo 2 dawve of cholf_life at

ambient temperatare 20-30°C).
Weight loss Firmness (1b/inch”) SSC Acldity
Storage Yo Y %
Rootstocks temperature Shelf.life (days)
2 3 2 3 2 3 2 3
2005
Balady peach 0°C 0.416 0.450 6.733 4,723 9.920 9.573 0.506 0.415
Apricot 0°C 0.596 0,630 6.040 5.673 10.100 9.870 0.510 0.482
Nemagard peach 0°C 0.520 0.750 4950 4233 10,723 10.440 0.496 0.455
Balady peach 5°C 0.430 - 3,090 - 10,120 - 0.428 -
Apricot 5oC 0433 - 2.600 - 10.440 - 0435 -
Nemagard peach 50C 0.545 . 2350 - 10.380 - 0.435 -
L.8.D,
0.05 . 0.063 0.057 0.357 N.S 0.246 0.471 0.033 0.051
2006
Balady peach 0°C 0.400 0.450 6.100 4,250 9.700 §.990 0.570 0.442
Apricot 0°C 0.600 - 0.690 6.000 5.453 11.023 9743 0.548 0.502
Nemagard peach o°C 0.483 0.753 4460 3250 10.800 10.190 0.520 0.455
Balady peach 5¢C 0.545 - 3.440 - 9.383 - 0.482 -
Apricot seC 0.473 - 3.140 - 9,910 - 0,462 -
Nemagard peach 50C 0.496 . 2.500 - 10.340 - 0.428 -
LSD
0.05 0.076 0.017 0.472 0.954 0.244 0.328 0.051 0.017
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Table (12): Effect of various rootstocks on "Desert red” peach fruits guality at the end of storage period after 2 days of shelf-life at amblent

temperature (20-30°C),
Weight loas Firmness SsC Acldity
Rootstocks Storage temperature % (1b/inch? % "
2005
Balady peach 0°C 0.310 3.2713 9.633 0.553
Apricot 0°C 0319 3.250 10.700 0.504
Nemagard peach 0°C 0319 3.173 9.740 0.489
L.SD.
0.05 N.§ NS 0.408 0.020
___ 2006
Balady peach 0°C 0.303 3250 9.930 0475
Apricot 0°C 0356 3.79 10.673 0.504
Nemagard peach o°C 0.381 2.813 10.340 0475
L5
0.05 0.053 0.361 0.127 N.S
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