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ABSTRACT

This work was conducted during two successive seasons of 2004 & 2005 on
ten-years-old Ruby Seedless grapevines grown in a sandy soll at El-Khatatba,
Menoufiya govemorate. The aim of this investigation was to study the influence of
some treatments as spraying of boron at 0.2% (as Borax) at 75% bloom, GA; at 20
ppm when berry diameter reached 2-3mm, berry thinning by retention of five-
shoulders at the base of the cluster with the alternative removal of the branches and
removing the terminal third of the cluster at 2-3 mm berry diameter and girdling of
trunk by removing a narrow ring of the bark {2-3mm) at 2-3 mm berry diameter on
cluster quality, increasing yield and minimizing number of shot berries in "Ruby
Seedless” clusters.. The used treatments were solitarily, double, triple and tetra
combinations compared with the control treatment.

Results showed that combination treatment of boron + girdling + GA3 positively
increased yield / vine and cluster weight. While, the increase in cluster width,
decrease in shot berries and berry physical characteristics were also increased
especially when tetra combination treatment boron + berry thinning + girdiing + GAs
was applied. The lowest acidity % and the highest T5S5% and anthocyanine content
were found in treated "Ruby Seedless” grapevines with single thinning treatment.

INTRODUCTION

- "Ruby Seediess” grapevine also called “King Ruby” is a hybrid of
"Emperor” and “Provano 75" (Olmo et al., 1981). "Ruby Seedless" is a late
maturing cultivar, medium berry size, oval berries, red to purple colour, very
susceptible to powdery mildew and bunch rot, ripens in mid to late August
(Harry et al., 1991). Shot berries are one of the main problems in this cultivar
(El-Shobaky et al.,, 2001). Boron plays an important major role in fiowering
and fruiting process, however, boron deficiency does not help in the pollen
germination on the stigma and pollen tube growth down to the ovary which
was reflected failures in fertilization and shot berries formation (Gartol 1874;
El-Shobaky et al, 2001 and El Gendy et al, 2006). In addition, boron
encourages both cell division and cell enlargement (Nijjar, 1985). Christensen
et al, (1978) reported that the shot berries phenomenon is correlated with
low boron level.

Thinning, which is a common practice carried out by table grape
growers led to the reduction of the yield as to be within the limits of the
normal load with a high quality (Echenique et al., 1998; Fayek et al., 2003,
Abd El-Hameed and Abo EI-Ez 2004; Omran et al., 2004 and Abd El-Wahab,
20086).

Girdling or ringing has been used commercially to increase the
accumulation of carbohydrates in the parts above the wounds. After fruit set,
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girdling has a positive effect on berry weight and size, bunch weight and yield
(Fayek et al., 2003; Abd El-Hameed and Abo El-Ez, 2004; Omar and Girgis,
2005 and Abd Ei-Wahab 2006).

Gibberellic acid (GA3) is used extensively to increase berry size of Vitis
vinifera seedless table grapes. Gibberellins primarily affect growth by
controlling cell elongation and division, which is reflected on yield and its
components and fruit quality of various grape cuftivars (Omar and El-Morsy
2000 and Omar and Girgis, 2005).

The goal of this study is to detect the effect of foliar applications of
boron, manual thinning, girdling and GA; alone or in combinations on shot
berries, yield and quality characteristics of Ruby Seedless grapes.

MATERIAL AND METHODS

JThis investigation was conducted in two successive seasons (2004 &
2005) in a private vineyard located at El-Khatatba, Menoufiya governorate, on
mature Ruby Seedless grapevines. The vines were ten-years-old, spaced
1.75 X 2.5 meters apart and irrigated by the drip irrigation system, bilateral
cordon trained with spur pruning and trellised with “Y” shape system. The
vines were pruned during the third week of January with bud load 40
buds/vine. One hundred and forty four uniform Ruby Seedless grapevines
were chosen {16 treatments x 3 replicates x 3 vines / replicate).

The treatments were as follows: five single treatments (control, boron at
0.2% (as Borax) at 75% bloom, berry thinning (Retention of five shoulders at
the base of the cluster with the aiternative removal of the branches and
removing the terminal third of the cluster) at 2-3 mm berry diameter, girdling
{by removing a narrow ring of the bark (2-3mm) entirely around the trunk) at
2-3 mm berry diameter and spraying the clusters by GA; at 20 ppm when
berry diameter reached 2-3mm (GAj3)). Six double treatments (boron + berry
thinning, boron + girdling, boron + GA,, berry thinning + girdling, berry
thinning + GA; and girdling + GA;) , four triple treatments {boron + berry
thinning + girdling , boron + berry thinning + GA,, boron + girdling + GA; and
berry thinning + girdling + GA3) and one tetra treatment (boron + berry
thinning + girdling + GA3).

When the check berries reached maturity stage (16-17% TSS according to
Tourky et al., {1995) or TSS/acid ratio reached about 22-24 according to El-
Banna (1968), representative samples of 3 clusters /replicate were harvested
from all considered vines to determine cluster characteristics. Berries were
gathered from each cluster separately, grouped into normal and shot berries
and each were counted. Normal berries were taken at random from each
replicate to determine berry characteristics.

The following characteristics were determined:

1) Yieid and physical characteristics of clusters:

Average yield in kg per vine was estimated at maturity stage.

Average cluster weight (g), Average cluster width (cm) and shot berries

(%) was calculated by dividing number of shot berries by total number of

berries per cluster.
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2) Physical properties of berries: Average berry weight (g), berry size
(cm®), berry dimensions (cm), berry firmness {gm/cm using Stations’s
instrument), and berry adherence strength {gm/cm using Stations’s
instrument).

3) Chemical properties of berries: Juice total soluble solids (TSS %),
Juice total titratable acidity (as tartaric acid %) according to the A.O.AC.
(1970) and skin anthocyanin content (mg/100g F.W.} according to (Husia
et al., 1965).

» Statistical analysis: The complete randomized bilock design was used.
The statistical analysis of the present data was carried out according to
Snedecor and Chocran (1972). Averages were compared using the new
L.S.D. values at 5% level. '

RESULTS AND DISCUSSION

1) Yield and physical characteristics of clusters: — :

- Yield: Data presented in Table (1) revealed that all treatments with the
exception of berry thinning treatment had significantly increased the vine yield
than the control in both seasons. The most pronounced increases in yield per
vine were obtained with ail GA; treatments solely or in combination with other
treatments. For example, boron + girdling + GA; treatment gave’the highest
yield followed by girdling + GA, treatment compared with the control in both
seasons.

Cluster weight: The highest cluster weight was obtained from vines
treated with boron + girdling + GA; treatments, while thinning treatments
gave the lowest cluster weight compared with the control in both seasons.
Thus, the increase in vine yield was mainly due to the increase in cluster
weight due to GA,; treatment.

The obtained resuits are in agreement with those obtained by Omar &
Girgis, (2005); Omar & E! - Morsy (2000} and Omran et al., {2005) who found
that GA, treatment sprayed after fruit set significantly increased the vine yield
and cluster weight. Also, El-Banna, (1981) and Rizk (1998) indicated that
girdling of trunk at the fruit set stage increased vield. As for the effect of berry
thinning, El-Hammady et al, (2000) noticed a reduction in total yield and
cluster weight.

Cluster width: Data in Tabie (1) also cleared that tetra combination
treatment (boron + berry thinning + girdling + GA;) significantly increased the
cluster width compared with untreated vines in both seasons. Our results are
in harmony with the findings of Pires et al, (2003) which showed that GA,
treatment increased the cluster width. Moreover, Fayek et al, (2003)
recorded that berry thinning and girdling of trunk at the fruit set stage
increased cluster width.

Shot berries percentage: Percentages of shot berries in Ruby seedless
cluster are presented in Table (1). All applied treatments reduced shot berries
and improved the shape of cluster than control in both seasons of study. It is
clear that boron + berry thinning + girdling + GA; treatment was the most
effective compared with other treatments followed by berry thinning + girdling
+ GA; treatment. On the other hand the highest percentage of shot
berries/cluster was noticed on control clusters in the two seasons.
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Table (1): Effect of different studied trestments on yieldivifie and physical
characteristics of Ruby Seedjoss grape clustifs

489 1983

Yieldivine Cluster Cluster Sbotbirlhl

- - {kg) wﬂlﬂl width {cm) (%) -

2004 | 2005 | 2004 | 2008 | 2004 | 2005 | 2004 [ 2008

Control ‘257 | 2670 | 073 | sans | 204 | 220 | 107 | 1801
Boron, 0.2% Borax 26.01 | 27.08 | 8179 ssos | 25 | 223 1 129 | 1070
Berry thinning. 1950 | 2000 | 8133 ) a317 ) 217 | 228 | 733 | 70
Girdling %04 | 31.96 | 9636 {10080 218 ‘228 | 833 | e
' [GA3 of 20 ppm 30.16 | 3146 | 9485 [ 9893 | 218 | 227 | 961 | 100
Mnomm ._ 1967 | 2032 | s107 | 6301} 217 | 225 | 718 | 7.4
Boron + Glrdling 30.84 | 32.26 | 9639 10145] 219 | 230 | 817 | 859
[Boron + GA3 30.50 ) 31.81 ) 959.1 [1000.3) 21.8 | 228 | 868 | 9.05
Borryuﬂnning‘rcirdli_ng 2433 ) 28.30 ‘765.1' 7957 | 221 2324 4.57 4.4
Berry thinning + GA3 2369 | 2443 | 745.1 | 7682 | 220 | 232 [ 689 | 726
Girdling + GA3 31.26 | 3283 | 9037 [ 10260 224 | 239 | 754 | 204
Boron + Berry thinning + Girdling 2447 | 2540 | 7694 | 7988 | 222 3.8 391 4.18
Boron + Berry thinning + GAJ 1;3.97 24.7’1. 7338 | 1772 ] 220 233 $.52 589
Boron + Glrdling + GA3 3157 | 32.92 | 9929 {10356 224 { 239 | 743 | 00
Berry thinning + Girdling + GA3 2535 | 2637 nm 8202 | 225 | 241 | 383 | an0
Boron + Berry thinning + Girdling + GA3 | 2957 | 26.60 | 8042 | 8384 | 226 ) 242 | 334 | 25
NewLSD at 5% = 8.31 2167 .09 1.8 321 303
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Controlling shot berries % through hand thmmng was reported by Khajuria
and Bakhshi; {(1988), El-Hammady et al., (2000), Fayek et al., (2003); Fadi
{2004) and Abd El Baky (2004). As for the effect of boron, Christensen et al.,
(1978), Sirakhov & Kolyankovskii {1985) and El — Shobaky et al, (2001)
noticed that boron spray before blooming reduced the shot berries
percentage. Moreover, Zabadal & Dittmer (2000) and Josan et al., (2001);
Fayek et al., (2003) and Abd El-Wahab (2006) found that girdling applications
after fruit set reduced the shot berries percentage.

2) Physical characteristics of berries:

It was clear from Table (2) that berry weight, size, dimensions, firmness
and berry adherence strength were significantly increased in all treatments
except boron singly compared to untreated vines. The highest increments of
physical berry characteristics were obtained in vines treated with boron +
berry thinning + girdling + GA, treatment followed by berry thinning + girdling
+ GA; treatment and boron + girdling + GA; treatment and girdling + GA;
treatment and then boron + berry thinning + girdling in the tow seasons of
study. Spraying the cluster with GA; treatment solely or in combination with
the cther treatment increased physical berry characteristics. The control in
both seasons gave the lowest physical berry characteristics. These results
are in agreement with those obtained by El-Shobaky et al, (2001) and El
Gendy et al., {2006) on boron. Moreover, Abd Ei-Ghany (2001} and Omar &
El-Morsy (2000) reported that GA, sprayed when berry size reached 6-8 mm
in diameter significantly improved physical berry characteristics. Fayek et al.,
(2003} and Abd El-Wahab (2006) recorded that thinning and girdling
applications after fruit set improved the physical berry characteristics.

3) Chemical characteristics of herries:

Total soluble solids: The data regarding the effect of boron, GA;,
thinning and girdling and their combinations on TSS in the berries of Ruby
Seedless cv. in both seasons are presented in Table (3). It is apparent that
different treatments gave similar values of TSS to that of the control in both
seasons of study. Thinning treatment gave the highest TSS content in berries
compared with the control in both seasons.

Acidity: Data in Table (3) also revealed that different treatments did
not affect acidity%. Whereas, the thinning as single treatment gave the lowest
significant acidity followed by boron + berry thinning treatment and then
thinning + GA; treatment compared with control in'both seasons.

The obtained data are in line with those obtained by Echenique et al.,
{1998), Sanjay (1995) and Moon & lee (1996) as they reported that berry
thinning increased the percentage of total soluble solids and decreased of
acidity percentage of the juice,

Anthocyanine: it is evident from data in Table (3) that anthocyamne
content of berry skin of Ruby Seedless grapes was not significantly affected
by different treatments compared with the control in both seasons. Whereas,
the relatively highest content was only recorded by thinning treatment
compared with control . These results are agree with those obtained by
Fayek et al., (2003) and Abd El-Wahab (2006) recorded that berry thmmng
increased the anthocyanin content of berries skin.
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Table (2): EMect of differsnt studied trestinents on physical characteristics of Rtuby Seadises Qraps berries

3626

f Berry
Berry Berry size |Berry length disnater Firmness Adhberente
weightg) | fem3} [ (om) | U ) Cigenty | swength (pom)
Trastment "
2004 | 2008 | 2004 | 2005 | 2004 | 2005 m[m 2004 ; 2008 ; 2004 008
. .
Gontrol 200 | 304|270 | 207 | 188 | 192 | 160 | 168 [27en (2009 | M1 | Mo |
|
j !
Boron, 0.2% Borax 200 | 300 | 283 | 292 | 147 | 139 181 | 108 [ 2002 (2008] 221 | e |
Berry thineing 307 | 2e | 200 | 201 | e8| 198 100 | 188 {23 200a] 2170 | 269 |
i
Glrdiing 345 | 302 | 30| 348 | 290 | 219 | 177 | 184 (a3 { 3203 wem | 31
GAIof20 pom sariase ) sl ase| zee] 297 | 178 | 1ea 2000 3is7| 2 | me2 |
oron + Berey thinning 309 321 293 | 304 | 189 | 198 | 182 | 167 | 2948 | 3081 200 | 2010 |
i
Boron + Girding 347 | 388 332 | 340 ) 211 | 299 | 178 | 185 | 3103|3368 | 3038 | 31e9 |
Boron + GA3 340 | 385 | 325 340} 210 | 208 | 177 ] 104 [ 3088 3203] 2914 [ 045 !
Barry thinning + Girdiing 359 L 3 | 3es | 385 | 214 229 179 | 187 | 30853067 399 | 2999 J
Berry thinning + GA3 as2!am [3or | ass| 213 2221 o7e ) 185 (3270 a7 30s | myr
: !
Gleaiog + GAS 371395 aselare ! 2mi 220 | 181 | 1ee 373 3703 302 ¢ as20
I |
Boron + Berry thinning + Girdiing 383 | 308 [ 340 | 270 | 298| 223 179 | 187 | 347 | 3800] Moo % 303
i j
Boron » Berry thinning + GA3 3885 375 40| 359 [ 213 | 223 178 | 186 | 3319|3808 3155 | 2313
| |
! H
Boron + Girding + GA3 a2 4 ass [ ass | 383 | 218 | 228 182 190 [ 3813 3785! 3ma  asv0
|
Berry thinning « Girdfing + GA3 387 414 | 373398 | 220 229 | 183 | 1 (3801 37sr] 3ae | e
Boran + Bery thinning + Girdling + GA) 388 417|378 402 | 2201 231 | 180 | 191 |3064; 024 ) S0 D s
1
i o
New LSD st 5% = 0.4 018 095 019 002 003 002 001 347 8.5 572 659
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Table (3): Effect of differsnt studied treatments on chemical characteristics of Ruby Seediess

grape berries
- 78S (%) Ay | SeeTee
2004 | 2008 | 2004 | 2008 | 2008 | 2008
Control 18.1 14 | o084 | o0ss 38.1 403
Boron, 0.2% Borax 180 182 os4 | o087 | ars 1.7
Berry thinning ‘ | 187 174 047 | oso | 435 | 487
Girdling 187 160 | o055 | 0s9 M3 | 370
GA3 of 20 ppm ) 15.9 16.1 055 0.57 354 s
Boron + Berry thinning 166 169 048 | 050 | 423 | 450
Boron + Girdling ' 157 159 038 0.59 a7 368
Boron + GA3 152 18.1 0ss | osa 38.1 73
Berry thinning + Girdling 16.4 16.8 ©.50 0.53 40.5 428
Barry thinning + GA3 168 168 049 | o5 a3 | s
Girdling + GA3 155 18.7 087 | o060 | 329 380
Boron + Berry thinning + Girdling 16.3 15.8 050 | o0s4 | 404 023
Boron + Berry thinning + GA3 165 183 es0 | 052 .| 47 | 29
Boron + Glrdling + GA3 15.4 158 058 | o081 323 3.9
Benry thinning + Girdling + GA3 183 16.5 0.51 054 | 37 408
[Boron + Beqry thinning + Girdling + GA3 |  18.2 185 052 0.58 34 408

New LSO at5% = 0.6 0.7 0.08 0.08 8.4 8.2



Shaheen, M.A. ot al.

From the above results it could be concluded that the best results with
regard to yield and cluster weight of Ruby Seedless grapes were observed
owing to boron + girdling + GA; treatment while the most significant
treatment was boron + berry thinning + girdling + GA; treatment for cluster
width. In addition, to avoid the incidence of shot berries disorder, the most
effective treatment was boron + berry thinning + girdling + GA; treatment.
Also, the same treatment gave the highest berry weight, berry size berry
dimensions, berry firmness and berry adherence strength. Moreover, the
thinning treatment was the most effective in reducing juice acidity and
increasing TSS and anthocyanine content of berries skin. for Ruby Seedless
grapes.
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