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ABSTRACT

This study was camed out to disclose the effect of cluster thinning at
different stages as a method for crop adjusting on growth, yield and fruit
quality of Ruby seedless grapevines. One-quarter of the cluster number on
each vine was removed at different stages of cluster development, thus,
reducing the number of clusters per vine from 32 to 24. Vines were randomly
assigned a date of cluster thinning based on the following stages of cluster
development. pre-bloom (PB); full bloom (FB), berry set + one week after
berry set (BS1), two weeks after berry set (BS2); three weeks after berry set
{BS3) and four weeks after berry set (BS4) and unthinned vines (control), on
which 32 clusters were retained through the experiment.

The results showed that the quality of Ruby seedless grapes could be
easily improved by the cluster thinning. The early thinning of clusters pre-
bloom {PB) ensured the best vegetative growth parameters and the highest
bud fertility. However, Vines thinned at one week after berry set (BS1) can be
recommended as the best effective treatment The slight decrease in the
yield obtained from this treatment could be compensated by improving
physical properties of berries and decreasing percentage of shot berries per
cluster , as well as achieving a highest percentage of TSS, better colouration
and a lower percentage of acidity in the juice.

INTRODUCTION

Ruby seedless cultivar is a late maturing cultivar, ripens though
the period from mid to late August, berry oval, color red to purple,
seedless, high bud fertility which is reflected on the occurrence of the
so-called overcropping phenomenon (Harry ef al,, 1991).

The effects of overcropping have been reported to reduce vine vigour,
increase shot berries and change fruit composition. The crop load is
controiled by cluster thinning, which is a common practice carried out by table
grape growers could be achieved, this fed to the reduction of the yield as to
be within the limits of the normal load so that high quality (Winkler, 1953;
Weaver and Nelson, 1959; Winkler, 1862; Kaps and Cahoon 1289; Reynolds
1989; Collalto ef af,, 1991; Donna 1293; Amati ef e/, 1994; Bucelli and
Giannetti 1996; Rizk and Hassan (1996); Salvador ef al.,~1996; Amati ef el.,
1997; Morinaga ef al., 2000; Palliotti ef &/, 2000; Ezzahouani and Williams
2001; Naor and Bravdo 2002; Abd El-Baki 2003; Cheema et al., 2003;
Ezzahouani and Williams 2003; Fawzi and El-Moniem 2003; Cus ef &/., 2004;
Nuzzo 2004 and Rubio ef al., 2004). )

it is hypothesized that the reduction in the crop leve! though
cluster thinning can improve quality of grapes. Other experiments
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have a rather wide range of crop; indicated that the intermediate crop
level had a relatively positive effect on cluster quality. However, very
low crops could not be compensated by the higher quality of clusters
(Reynolds, 1989; Schalkwyk ef al., 1995 and Rizk-Alia 2006).

It is very important to determine the time at which the cluster
thinning is done, the effect of time of cluster thinning through a wide
range of cluster development stages from pre-bloom to veraison
stages were reported by some researchers such as (Dokoozlian and .
Hirschfelt (1995) on Flame seedless grapevines; Sorokowsky (2000)
on Chardonnay Musqué vines; Naor and Bravdo 2002; Ferree ef al,
(2003); Keller ef al., (2005) on Cabemet Sauvignon, Riesling and
Chenin blanc grapevines and Rizk-Alla (2008) on Crimson. seedless
grapevines). :

The goal of this study was to determine the appropriate time of
crop adjusiment by clusler thinning on growth, vyield and cluster
quality of Ruby seedless grapevines.

MATERIALS AND METHODS

This investigation was conducted for two successive seasons
(2003& 2004) in a private vineyard located at Mainiet Samanoud,
Dakahlia governorate, on mature Ruby seedless grapevines. The
chosen vines were ten-year-old, grown in a clay loamy sail and
imigated by drip imigation system, spaced at 2.5 X 3 meters apart and
trained to the bilateral cordon system. The vines were pruned during
the first week of March with bud load of (24 buds/vine) resulting in an
average of 30-32 clustersitvine. The vines were pruned to spurs and
trellised according to the telephone system. Eighty four uniform vines
were chosen. Each four vines acted as a replicate and each three
replicates were treated by one of the following treatments.

One-quarter of the cluster number on each vine was removed at
different stages of cluster development, reducing the number of
clusters per vine to 24. Vines were randomly assigned a date of
cluster thinning based on the stages of cluster and beny
development: pre-bloom (FB); full bioom (FB); berry set + one week
after berry set (BS1); two weeks after berry set (BS2); three weeks
after berty set (BS3) and four weeks after bemy set (BS4) and
unthinned vines (control}, on which 32 clusters were retained through
the experiment.

*The following parameters were adopted to evaluate the tested
treatments;~ -~ —— = e
1. Yield and physical charactenstlcs of clusters

Yieldivine was determined by mulliplying the average number of
clustersfvine by the average cluster weight.

Representative random samples of six clusters/vine were taken at
harvest.The  following  characteristics were  determined:average
cluster weight (g), cluster width and length (cm), number of bemies
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per cluster, coefficient of cluster compactness which was calculated by
dividing number of berries per cluster by the length of the cluster,
while percentage of shot berries of cluster was calculated by dividing
weight of shot berries by weight of total berries per cluster.

2. Physical and chemical characteristics of berries:

Berry weight (g), bemry size (cm® and berry dimensions (length
and diameter) (cm) were measured. Total soluble solids in bermy juice
(TSS) (%) were recorded by a hand refractometer and total titratable
acidity as tartaric acid (%) was also determined (AOAC 1985).
TSS/acid ratio and total anthocyanin content of the bemry skin (g/100g
fresh weight) were calculated according to methods described by
Husia ef al., (1985).

3-Morphological characteristics of vegetative growth
At growth cessation, the following morphological and chemical
determinations were carried out on 4 shoots / the considered vine:
1- Average shoot length (cm).
2- Average shoot diameter (cm).
3- Average number of leaves/shoot.
4-Average leaf area (cm?) of the apical 5™ and 6" leaves using a
planimeter.
5-Coefficient of wood ripening was calculated by dividing length of
the ripened part by the total length of the shoot according to
Bouard (1566).

4- Coefficient of bud fertility

This was calculated according to the equation of (No. of
clustersitotal number of buds) left on the vine at pruning time as
mentioned by Bessis (1960). It is to be observed that this parameter
was determined in the following year each season.

5- Statistical analysis:

The complete randomized blocks design was adopted for the
experment. The statistical analysis of the present data was carried
out according to the methods described by Snedecor and Cochran
(1972). Averages were compared using the new LSD vaiues at 5%
level. Percentages were transformed by the equation prior to the

statistical analysis.
RESULTS AND DISCUSSION

1. Yield and physical characteristics of clusters

Results in (Table 1) show that ali vines thinned between PB and BS4
stages significantly reduced the vine yield compared with control in both
seasons of the investigation. However, significant differences were found
among the thinning stages. Yield of vines thinned between PB and BS2
stages was significantly greater as compared 1o vines thinned at BS3 and
BS4 stages.
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Vines thinned at BS1 had the highest yield compared with the other thinning
stages in both seasons of this study. With respect to cluster weight, it was
similarly affected by the conducted treatments to the effect on yield. These
results are In agreement with those obtained by Dokoozlian and Hirschfett
(1995); Sorokowsky (2000); Naor and Bravdo 2002; Ferree ot al., (2003);
Keller et al., (2005) and Rizk-Alla (2006), who found that cluster thinning
through a wide range of cluster development at stages from pre-bloom to
veraison reduced the vine yield as compared with control.

The eftect of time of cluster thinning on cluster dimensions, i.e.
length and width were statistically insignificant.

No. of berries per cluster were Increased significantly at vines thinned
between PB and FB compared with the other thinning dates and control. As
for the coefficient of cluster compactness, the thinned vines at PB and FB
were found to have a higher coefficient of cluster compactness as a result to
the increase in the number of berries/cluster. This result coincide with the
findings of Reynolds (1989), who clarified that cluster thinning significantly
increased number of berries/cluster.

Conceming percentage of shot berries/cluster, it was found that vines
thinned at BS1 and BS2 generally exhibited a lower percentage of shot
berries/cluster than vines thinned at BS4 and untreated control. The results in
this respect are in line with those obtained by Abd El-Baki (2003), who found
that cluster thinning to 20 clustersivine decreased shot berries of Ruby
seedless clusters.

2. Physical characteristics of berries:

Data in (Table 2) show that vines thinned between PB and BS2 had the
highest values of berry weight, size and dimensions, i.e. length and diameter
as compared to vines thinned at BS4 and control. Berry shape index was
insignificantly affected in thinned vines as compared to control. Vines thinned
at BS1 were superior to the other thinning stages in both seasons of this
study. However, vines thinned at BS4 and control had no significant effect on
these parameters in both seasons of the study.

These results are in agreement with those obtained by Dokoozlian and
Hirschfelt (1995); Sorokowsky (2000); Naor and Bravdo (2002); Ferree et al,
(2003); Keller st al, (2005) and Rizk-Alla (2006), who found that the
maximum berry weight and dimensions were obtained when cluster thinning
was carried out at one week after fruit set and two weeks after fruit set.

These results could be explained by the beneficlal effect of cluster
thinning that coincides with the sfill active cell division in the pericarp of the
berries resulting in the rapid normal berry growth, and with the summer
maximum content of carbohydrates in the shoots. The possible interpretation
‘for the aforementioned increase in berry dimensions-lies in the-fact that under
thinning, leaf/cluster ratio is increased with the result of which carbohydrates
manufactured in the leaves are ready to immigrate rapidly towards berries.

3. Chemical characteristics of berries:

Results presented in (Table 3) revealed that all berty chemical
characteristics; i.e. TSS, TSS/acid ratio and anthocyanin content of berry skin
were significantly affected by timing of cluster thinning.
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Vines thinned at BS1 and BS2 generally exhibited higher total soluble solids,

TSS/acid ratio, anthocyanin content and lower acidity compared to control.
No significant differences were detected between BS2 and control.

The obtalned results are in accordance with those obtained by
Dokoozlian and Hirschfelt (1995); Sorokowsky (2000); Naor and Bravdo
2002; Ferree of al., (2003); Keller ot al, (2005) and Rizk-Alla (2006) who
found that cluster thinning increased TSS In berry juice and provided a better
subjection to light, which is essential for anthocyanin synthesis.
4-Morphologlcal characteristics of vegetative growth

Data in (Table 4) show that the highest values of vegetative grow‘th
parameters (expressed as shoot diameter, shoot length, number of
leaves/shoot, leaf area and coefficient of wood ripening) responded positively
to cluster thinning at pre-bloom stage (PB) and at full bloom {FB) as
compared to control and the other stages of thinning.

The results in this respect are in line with those of Abd El-Baki {2003)
who found that shoot diameter, number of leaves/shoot and leaf area tended
to increase with decreasing the number of clustersivine of Ruby seedless
grapevines.

The obtained results could be explained by Keller et al, (2005), who
found that the timing of thinning may be important. Removing crop early in
the season (at bloom or soon after) may not lead to the desired result
because the reduced sink size might in turn lead to lower leaf photosynthesis
rates, so that the remaining berries may not have extra sugar available for
import. if, however, photosynthesis remains unchanged, surplus
photoassimilates could also be used to fuel more shoot (and root) growth.
This growth would counteract the benefits of lower crop load because of its
negative effect on vigor and canopy microclimate. Therefore, it might be
beneficial to delay thinning until shoot growth has slowed and assimilates
may be diverted to the fruit.
5-Coefficlent of bud fertility:

Bud fertility was significantly Iincreased by earlier thinning
treatments (PB and FB) compared with the other thinning treatments
and control in both seasons (Table, 4). These results could be
explained by the time of cluster thinning which was carried out before
flower induction resuilting in the increase of bud fertility.

Data illustrated in (Figure 1 and 2) indicate that there was a highly
positive correlation between leaf area and average berry weight and between
leaf area and coetficient of wood ripening in both seasons.

Results lllustrated in (Figure 3 and 4) reveal the presence of a highly
positive correlation between leaf area and total soluble solids of berry juice
and between leaf area and berry skin anthocyanin content in both seasons.

6. Economical Justification of cluster thinning treatment at one week
after berry set (The best treatment) as compared to controk:

It can be shown from the data presented in (Table 5) that cluster thinning at

one week after berry set (BS1) (as the best treatment) gave the maximum net

profit compared with the control. The moderate rise in the cost of

productionffeddan in this treatment is economically justified in view of the

higher price of the yield of this treatment.
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In conclusion, it can be said that the quality of Ruby seedless
grapes could be easlly Improved by cluster thinning. The early
thinning of clusters before blooming is an advantage to ensure the
best vegetative growth parameters and bud fertility. However, vines
thinned at one week after berry set (BS1) can be recommended as
the best effective treatment. The slight decrease in the yield obtained
from this treatment could be compensated by improving physical
properties of beres and decreasing percentage of shot berries per
cluster, as well as achieving a highest percentage of TSS, better
colouration and a lower percentage of acidity in the juice.
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