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ABSTRACT

The present study was carried out during 2000 and 2001 seasons to study the effect of
frequency and timing of GAs application on yieid, fruit maturity and quality of Flame seedless
grape vines at harvest time and after storage at either 0°C or room temperature, Vines sprayed
three times or more with GAs showed an increase in yieid, color uniformity, anthocyanin content,
reducing and total sugars and fruit total soiuble solids. However, fruit acidity was decreased at
harvest time during the first season only. Vines sprayed 2-5 times with GA; showed higher
cluster and berries weight, berry length and diameter and fruit firmness at harvest time and after
cold storage as compared with unsprayed control. All GAg treatments increased cluster jength.
Applying GAs 4 or 5 times delayed the loss of firmness after 8 days of storage at room
temperature. However, normal and shot berries, acidity and non-reducing sugars after storage
were not significantly afiected by any of G4 applications.

INTRODUCTION

Flame seediess is an sariy attractive red seedless table grape. It gives
a naturally well filled to compact medium clusters with small bright red crispy
seedless berries {Shehata ang El-Barbary, 1998). There is a great opportunity
for Egypt to increase the export of grapes, if ripening process is manipulated
by a mean enables farmers to produce an early harvested grapes crop.
Meanwhile, these grapes must meat the reguirements in term of color and
quality. Flame seedless grape cultivar needs improvement of berry size, color
intensity and cluster uniformity. Gibberellic acid causes an increase in berry
size, anthocyanin accumuiation and ripening (Singh and Chundawat, 1979;
Lee et al, 1997 and ElHammady ef al, 1998). Christodoulou (1268)
recommended two applications of GAs. The first ong at a concentration of 5-20
ppm at bloom. This application increased berry size and led to have thin
clusters by reducing berry set. Further increase in berry size was obtained by
applying 20-40 ppm GA; in a second application on the same vines.

Prebloom gibberelin spray increased looseness and reduced
compactness in several grapevine varietiss (Jensen ef al, 1976; Kaps and
Cahoon, 1988 and Reynolds ef al., 1994). The effect of GA, application on the
storage of grapes was studied by Kumar and Gupta (1987), Kumar and
Chharia (1990) and Sheng et al (1996} They found that grapes treated with
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GA; were longer stored than untreated control grapes. In addition, GAs

application increased shelf life of grapes (Lee and Chol, 1877 and Ei-
Hammady ef al., 1998).

This study, therefore, was undertaken over two years to determine the
effects of frequency and timing of GA; application on yield, maturity and post-
harvest fruit quality at harvest time and after storage either at 0°C or at room
temperature of Flame seedless table grapes.

MATERIALS AND METHODS

The present study was camied out during two successive seasons 2000
and 2001 on Flame seedless (Vitis vinifera, L.) grapes. Vines were grown at
Mariut district near Alexandria, Egypt. Vines were 7-year old, uniform, grown in
calcareous soil under flooding irrigation method. They were planted at 1.5x4 m
spacing and pruned by retaining a maximum of 40 nodes/vine. Vines were
trained to the quadrilateral cordon system, trellised on two story cross arm
system, pruned to approximate 2-3 node fruiting spur. The experimental design
was a randomized complete block with six treatments and five replications.
Each replication consisted of two adjacent vines, making a total of 10 vines per
treatment. Spraying treatments and timing in both seasons were as follows:

T+ . Water only pre-bloom, bunches 8-10 cm long (control).

Ta : 15 ppm GA; pre-bloom, bunches 8-10 cm long (one spray).

Ts: T2+ 7 ppm GA; at full bloom (two GA; sprays).

Ta © T3+ 40 ppm GA; a week afier fruit set, berry diameter = 0.3-0.4 cm (three
(GA; sprays). ,

Ts: T4+ 40 ppm GA; 7 days later (four GA; sprays).

Te : Ts + 40 ppm GA; 7 days later (five GA; sprays).

All spray solutions were supplied with 0.258% non-ionic surfactant.

At harvest time (July 5-10) of both seasons, the total yield was recorded
on basis of an individual vine and expressed as kg/vine. Moreover, fruits of the
whole bunch were evaluated for their color uniformity according to an
established color score (0-25%, >25 - <50%, >50 - <75%, >75 - <100% and
100%. Coioration was rated as 1, 2, 3, 4 and 5, respectively. The total number
of normal and shot berries per bunch was counted. Cluster weight and length
and berry diameter, length and weight were recorded in both seasons.

Sample of 4 clusters was randomly taken from each replicate. Bermies
were blended for 15 sec. and squeezed through a sheet cloth in order to obtain
100 mi of juice. Refractometric total solubie solids and titratable acidity using
0.1N NaOH were determined (A.Q.A.C, 1984). Anthocyanin was measured
colorimetrically in the separated berry skin extract at 530 nm (Rabinc ef al.,
1877). Sugar content was determined according to Malik and Singh ( 1980).
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To investigate the effect of the treatments on the grapes shelf life and
storability, 8 clusters {4 for each storage temperature) randomly taken from
each replicate were put in open plastic boxes. Berries were examined upon
removal from storage after 7 weeks at 0°C and 85-80% relative humidity and at
the end of 6 days of shelf life at 20°C in order to determine fruit total soluble
solids, acidity and firmness using a grapes pressure tester.

The data were statistically analyzed using the analysis of varance
method (Steel and Torrie, 1980).

RESULTS AND DISCUSSION
Average fruit yield

The data in Tables 1 and 2 showed that the 3-5 applications of GA;
caused a highly significant increase in the average fruit yield during both
seasons. The yield in vines sprayed 4 and 5 times was higher than those
sprayed one, two or three times. The differences between four and five sprays
or between control, one GA; and two GA; sprays were not significant. These
results are, generally, in line with those reported by Shehata and El-Barbary
(1996) on Flame :=2edless grapevines and Omar and El-Morsy (2000) on Ruby
seedless. In the meantime, Fallahi ef al.(1995), on Thompson seediess, found
that the yield of vines received 5 GA; sprays was higher than vines received no
GA; or one GA; spray.

Average number of beities per ciuster

Data in Tables 1 and 2 showed that there were no significant
differences in number of normal or shot berries per cluster among treatments
as compared with the control in both seasons, except for five GA; sprays in the
first season. Shehata and El-Barbary (1996) found that vines sprayed with GA;
at concentrations up to 15 ppm did not produce an average of shot berries and
reduced the normal berries per cluster. However, Fallahi ef al(1995), on
Thompson seedless, reporied that spraying GA; at full bloom reduced the
normal berries per cluster.
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Effect of frequent sprays of GAs on yield, berries/cluster, clusler weight and fruit quality of Flame
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Tablte 2. Effect of frequent sprays of GA; on yield, berries/cluster, cluster weigh't'and fruit quality of Flame
seedless grapes in 2001 season.
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Weight of cluster and berries

The data presented in Tables 1 and 2 for both seasons indicated that
the vines that received 3-5 GA; sprays had significantly heavier ciuster and
berries when compared with the untreated contfol. spraying GA; 4 or 5 times
gave significantly higher cluster weight than 2 and 3 sprays. Similar results for
berries weight were obtained in the first season only. However, no significant
differences between 4 and 5 sprays were recorded. These results are in line
with those of Shehata and El-Barbary (1996) and El-Hammady et a/.{(1998)
on Flame seedless, Hussein ef al.(1998) on Thompson seedless and Omar
and El-Morsy (2000) on Ruby seediess. They reported that the GA; sprays
increased the weight of cluster and berries. Likewise, Fallahi et al (1995),
working on Flame seedless, found that the wvines that received 2 sprays or

more had significantly heavier cluster and berries than those with less number
of sprays.

Cluster length

in both seasons, all treatments s;gniflcantly increased cIuster length
when recorded at harvest time as compared with the control (Tables 1 and 2).
However, no significant differences were obtained among all GA, treatments.
The pre-bloom spraying of GAsis a very important factor in the production of
seedless table grape varieties. It helps in preventing over compactness of
cluster when berry size is increased by the use of plant growth regulators
(Isshak et al., 1974 and Winkler ef al., 1974). In addition, Shehata and ElI-
Barbary (1996) and El-Hammady ef al.(1998), working on Flame seedless,

found that spraying cluster with GA3 before ﬂower openlng mcreased cluster
iength.

Berry length and diameter

In both seasons, ali freatments, except for one time spray, significantly
increased berry length and diameter as compared with the control. Data also
showed that the control vines and those sprayed once with GA5 did not differ
significantly. Similarly, Fallahi et al.(1995) found that the berry diameter of
vines with the 5 frequent GA; sprays was similar to those with 3 frequent GA;
sprays and was larger than those. with less than 3 GAg sprays. In the
meanwhile, Omar and El-Morsy (ZQOO) reporteéd that the GAs treatments
significantly increased berry length and diameter.
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Color uniformity

All tfreatments attained a significantly higher ceolor uniformity, except one
and two sprays, as compared with the control in both seasons (Tables 1 and
2). These results are in line with those reported by Castacurta and Catalano
(1988). They found that GA; sprays achieved more bemry uniform color.
Moreover, Prasad and Pathak (1975}, Agavolu and Celik (1978) and Singh et
al.(1994) reported that GAs; sprays induced the early ripening of berries when
treated with GA; before and/or after flowering. Application of GA; increased
ethylene production (Singh and Chandawat, 1978 and Weaver and Singh,
1978). The ethylene increased color uniformity of Flame seedless berries
(Farag et al., 1998).

Anthocyanin

Data indicated that there was a significant increase in berries
anthocyanin content as a result of three to five sprays when compared with
control, one and two sprays (Tables 1 and 2). However, no differences
between 3, 4 and 5 sprays were obtained. These results are, generally, in iine
with those reported by Reynold et a/(1992) and El-Hammady et a/.(1998).
They reported that the GAs-treated berries were more red and less green than
untreated ones. Lee ef al.(1997) found that fruits treated with GA; had higher
anthocyanin content.

Reducing, non-reducing and total sugars

Fruit reducing and total sugars were significantly increased by ali
treatments, except one and two sprays, as compared with the control in both
seasons. On the other hand, the non-reducing sugars were not significantly
affected by any of the GA; treatments. Lee et a/.(1996) found that the glucose
and fructose contents were higher in grapes treated with GA;. In the meantime,
Kondo and Kawai (1998), working on Pione grape berries, found that the
sugars (glucose, fructose and sucrose) concentrations in the fruit skin were
higher in vine treated with GA; than in the untreated one. Lee et al.(1986)

reported that the GA; appilication increased sugar and reduced starch contents
of berries.

Total soluble solids {(TSS)

Data of the presentinvestigation showed that total soluble solids were
significantly increased by 3-5 GA; sprays as compared with the untreated
control at harvest time in both experimental seasons (Table 3). However, no
significant differences between the three treatments (3, 4 and 5 sprays) were
obtained. These results are in agreement with those reported by Looney
(1981), Colapietra et al.(1997) and El-Hammady ef a/.(1998). They reported
that TSS were highest with cluster treated with GA;. Moreover, total soluble
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Table 3. Effect of frequent sprays of GA, on TSS, acidity and firmness at harvest time and after storage at either
0°C or room temperature of Flame seedless grapes in 2000 and 2001seasons,
2000 2001
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solids were significantly increased by the 4 and 5 GA; foliar applications after
cold storage and after 6 days at storage at room temperature as compared with
the control (Table 3). Hussein ef al.(1998) and Kondo and Kawai (1998) found
that when GA; was applied to grape berries before or during anthesis it
extended the storage period. Hussein ef a/(1998) found that the grapes
treated with GAj at 5, 10 or 15 ppm before flower opening, followed by GA; at
40 ppm after fruit set increased shelf life of Flame seedless grapes.

Acidity

Data in Table 3 showed that, at harvesting time, acidity was significantly
decreased by 3-5 sprays when compared with the contro! in the first season
only. In the meantime, data also showed that no significant differences were
found between GAs-freated fruit acidity and those of water-sprayed (control) at
the end of cold storage or after 6 days at room temperature. These results are
in complete agreement with those reported by many investigators. Lee et
al.(1996), working on Kyoho grapes, found that acidity did not significantly
differ among different GA; treatments. Al-Dujaili ef a/(1987) found that the
acidity was not adversely affected by GA3 appiications on Thompson seedless
grapes.

Firmness

In both seasons, datain Table 3 showed that all treatments at harvest
time significantly delayed the loss of berry firmness as compared with the
control. However, no significant differences between 4 and 5 GA; sprays were
found. Moreover, spraying GAs; 4 and 5 times had a significantly higher effect
on the firmness than 2 and 3 sprays. In the meantime, data also showed that
the fruit firmness after cold storage, during both seasons, was higher in vines
treated with 3, 4 and 5 GA; sprays as compared with water, one and two GA;
sprays. Meanwhile, after six days storage at room temperature, fruit firmness
was only significantly affected by 4 and 5 GA; sprays when compared with the
control (Table 3). These results are in agreement with those reported by Isshak
et al(1974), Mansour et al.(1977) and Singh et al.(1979) on Thompson
seedless and Omar and El-Morsy (2000) on Ruby seediess. They all reported
that the GAj; application increased fruit firmness. Kondo and Kawai (1998)
found that the GA; application before or during anthesis extended the storage
period. Hussein et al.(1998) reported that the GA; sprays before flowering and
after fruit set increased the shelf iife of Flame seedless grapes.
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