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ABSTRACT

In 2003 and 2004 seasons, mature vines of Flame seedless grapevines
were pruned at the dormant season to leave 39, 54, 69 and 84 buds per vine with
<1.0, 1:<1.5, or 1.5 : 2 cm thickness fruiting spurs. Raising the bud load per vine was
achieved by increasing number of the fruiting spurs. In this respect, increasing vine
load from 39 to 84 buds was accompanied with improving fruiting buds %, yield/vine,
number of clusters per vine, total acidity %, total carbohydrates, C/N ratio and
reducing the shoot length, shoot base diameter, leaf ar~a, pruning weight, cluster
weight, berry size and weight, total scluble solids%, total anthocyanin and total N %.
All the studied parameters except total acidity were tended to increase with raising the
thickness of fruiting spurs. A siight influence on the investigated characters was
recorded between using 1 : <1.5 and 1.5:2 cm thickness fruiting spurs.

The highest yield with fairly good quality of Flame grapevines was obtained
with a charge of 69 buds per vine with 1 : <1.5 cm thickness fruiting spurs.

INTRODUCTION

One of the most important agricultural practices facing grape production
in Egypt and other parts of the world is the pruning. Adjusting the magnitude
of severity of winter pruning had a beneficial effect on the limiting factors that
greatly governed the yield, quantity and quality of the treated variety. Vine
bud load and fruiting spur thickness are two factors responsible for detecting
the yield of various grapevine CVS in the following seasons. Using the
optimum number of buds per vine as well as adjusting the proper thickness
of the selected spurs was favorable for irnproving yield quantitatively and
qualitatively. (Higazi 1985, Wample 1994, Possingham 1994, Paviov 1995,
Zhcu and Zhou 1996, Brancadoro ef al., 1997, Bakhshi ef a/., 1998, Sayed
1998, Vilozny et al., 1999, Gobara 1999, Graviano, 1999, Liuni, et al., 1999,
Intrieri et al., 1999, Palma et al., 2000, Rives 2000, Garic, 2001, Moretti et
al,, 2002, Dami ef al.,, 2003, Terry and Rick, 2003 and Dawn ef ai., 2004).

The present study was carried out in order to deterrnine the optimurn
number of buds per vine, as well as, the optimum thickness of fruiting spurs,
which may result in a high yield with good quality of Flarne seedless
grapevines.

MATERIALS AND METHODS

The present experiment was carried out during two successive seasons
(2003 and 2004) in a private vineyard at Belkas district, Dakahlia govemorate
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on Flame Seedless grapevines. The vines were twelve year-old, grown in a
loam soil under drip irrigation system, spaced 1.5x2.5 meters, trained to
bifateral cordon with spur pruning, each had three buds, and trellised with
telephone shape system.

Vines were nearly uniform in vigour subjected to the same horticultural
practices and pruned during the first week of January in both seasons.

Twelve treatments were conducted. Each treatment represent interaction
between vine lpad x spur thickness. Four vine loads were used, i.e., 39, 54,
69 or 84 buds / vine. Spur length was constant in all treatments (3 buds /
spur}, while number of spur / vine was varied. Spur thickness used were:
(<1.0, 1.0:<1.5 and 1.5:2 c¢cm). These treatments were arranged in a
complete randomized block design with 3 replicates in each treatment and 3
vines / replicate.

The measurements:

1-Fruiting buds % :

Fruiting buds % were calculated as follows:-

Fruiting buds % =  No. of fruiting buds/vine X 100
No. of bursted buds/vine

2- Vegetative growth :

At growth season’s end, the ultimate shoot length (cm), shoot base
diameter (cmn), leaf area (cm®) of the apical 5™ and 6" leaves using an
areameter, and weight of pruning woods/vine (Kg) at the winter pruning were
recorded.

3- Yield / vine and yield structure:

Number of clusters/vine and average yield/vine(Kg) were determined at
harvest time of the two studied seasons. Yield was harvested, when TSS%
of berry juice reached 19-20% in the treatment of the highest bud load + the
greatest spur thickness according to Tourky ef al., (1995).

Representative random samples of 12 clusters / treatment (4 clusters
from each replicate) were collected at the harvesting time, and brought to the
laboratory for determining_average cluster weight (g), No. of berries/cluster
and fruit characteristics (physically and chemically).

4- Physical and chemical characteristics of berries (fruit quality) :

Weight of 100 berries (gm), vol. of 100 berries (cm?), Total soluble solids
(TSS%) in berry juice using a hand refractometer, Total titratable acidity (as
tartaric acid%) (A.O.A.C, 1985), TSS/acid ratio and total anthocyanin of the
berry skin (g/100g fresh weight) according to Husia et al., (1965).

§- Cane content of total carbohydrates and nitrogen :

Three canes/vine were collected at winter pruning for determining total
carbohydrates (g/100g dry weight) using the phenol sulphoric acid method as
described by Smith et al., (1956). Two internodes (6,7 ones) per each cane
were used for determining total nitrogen content, which was determined
using the modified micro Kjeldahl method as described by Pregl (1945).

6- Statically analysis :

The statistical analysis of the present data was carried out according to
the methods described by Snedecor and Cochran (1980). Treatment means
were compared statistically using Duncan's muitiple range test at 5% level of
probability.
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RESULTS AND DISCUSSION

1- Fruiting buds %

Data in Table (1) clearly showed that percentage of fruiting buds/vine
was varied significantly according to vine load and fruiting spurs thickness.
There was a gradual stimulation in percentage of fruiting buds/vine with
increasing vine load from 39 to 84 buds per vine as well as spur thickness
from <1.0 cm to 2 cm. Leaving 84 buds per vine loaded on spurs with 1.5: 2
cm thickness gave the highest percentage of fruiting buds/vine (48.3 and
50.6 % in both seasons 2003 and 2004, respectively), while the lowest
percentage of fruiting buds/vine were detected in vines, which had 39 buds/
vine and <1.0 cm spur thickness in the two studied seasons.

It could be concluded that the bud fertility increased propotionally
with increasing vine load and spur thickness.

The present results are in conformity with the findings of other
researchers [Sayed 1998; Rives 2000; Garic, 2001, Moretti ef a/., 2002;
Dami et a/,, 2003; Terry and Rick, 2003 and Dawn et ai.,, 2004] who found
that increasing vine load increased percentage of fruiting buds/vine.

2- Vegetative growth:- _

data in Table (1) obviously revealed that the shoot length, shoot base
diameter, leaf area and prunings weight as growth parameters were affected
considerably by vine load and spur thickness levels. The growth parameters
were increased with either reducing vine load and/or increasing spur
thickness. The stimulation of the four growth parameters were clearly
observed due to raising spur thickness from 1 : <1.5t0 1.5 : 2 cm. The
minimum values of the four growth parameters were detected also due to
carrying out pruning and leaving 84 buds on <1.0 cm thickness fruiting spurs.
Pruning the vines to leave 39 buds / vine with 1.5 : 2 cm thickness fruiting
spurs gave the highest shoot length, shoot base diameter, leaf area and
weight of pruning. These results were true in 2003 and 2004 seasons.

The reduction of shoot length, shoot base diameter, leaf area and
pruning weight in response to high bud load per vine might be attributed to
the great depletion and exhaustion of organic matter, water and mineral
elements in growth and development of great number of growing shoots.

The present results are in agreement with those obtained by others
(Higazi 1985; Possingham 1994; Paviov 1995; Gobara 1998; Moretti ef al.,
2002 and Dami ef a/., 2003), who found that increasing vine load decreased
shoot length, leaf area and prunings weight.

3- Yield/vine and yield structure:

It was evident from the obtained data in Table (2) that varying vine
load as well as spur thickness was accompanied with a pronounced effect on
yield structure expressed in yield/vine and number of clusters per vine.
Increasing number of buds per vine and spur thickness was followed by a
gradual promotion of yield as well as weight and number of clusters per vine.
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The increase in the yield expressed as weight/vine among in
response to different vine load levels was insignificant in some cases.
Significant promotion of yield and number of clusters per vine were
registered, when spur base thickness was <1.0, 1 : <15 and 1.5 ;2 cm
thickness spurs. The best results in regard to yield/vine were obtained on
vines pruned to 84 buds/vine with 1.5 : 2 cm thickness spurs(10.43 kg/vine in
2003 and 11.69 kg/vine in 2004). These results were true in both seasons.
The severe pruning (39 buds/vine) and the thinner spurs (<1.0 ¢m thickness)
gave the minimum yield (8.61 kg/vine in 2003 and 8.94 kg/vine in 2004).

The results in Table (2) showed clearly that the increase in fruit
yield/vine can be attributed to the increase in number of cluster/vine and not
to cluster weight. Oppositely, cluster weight decreased as the yield/vine
increased. The great number of growing shoot as a result of high bud load
was responsible for the high ¢lusters number and low cluster weight.

These resuits are in harmony with those obtained by others (Zhou
and Zhou 1996; Brancadoro ef al., 1997; Sayed 1998; Gobara 1999; Vilozny
et al., 1999; Terry and Rick 2003 and Dawn et al.,, 2004) who found that
increasing vine load increased number of clusters and yield.

Thus, it can be seen that high bud load at 84 buds/vine and <1.0 cm
thickness spurs resulted in the lowest cluster weight among ail treatments
(338.8 and 331.0 g in both seasons respectively). These results could be
ascribed to the increase in number of clusters per vine.

No significant differences between all treatments were recorded in
relation to the number of berries.

These results are in coincidence with those obtained by others
[Higazi 1985; Sayed 1998; Vilozny et al, 1999; Gobara 1999; Zhou and
Zhou 1996; Braneaddaro ef al., 1997; Rives 2000 and Dami ef al., 2003] who
found that increasing vine load decreased weight of cluster/vine.

4- Physical and Chemical characteristics of berries (fruit quality) :

Data in Table (3) showed that varying vine load and spurs thickness
significantly affected berry weight and size, total soluble solids, total acidity%
and total anthocyanin. Increasing number of buds/vine led to a slight
increase in total acidity % and a reduction in berry weight and size, a slight
reduction in total soluble solids% and total anthocyanin. The vice versa was
obtained as a result of increasing spur thickness. Raising the spur thickness
from <1.0 to 1.5:2 was effective in improving quality of the berries expressed
as increasing berry weight, total soluble solids% and total anthocyanin and in
reducing the total acidity%. Raising spur thickness from 1:<1.5t01.5: <2 cm
had a slight promotion in quality of the bermries. The effect of severe pruning
and the thick spurs in advancing fruit ripening, which can be seen in increasing
the ratios of TSS/acid might be regarded during the operation of winter pruning
of Flame seedless grape variety.

These results, in general are in agreement with those obtained by
others (Wample 1994; Paviov 1995; Bakhshi ef a/,, 1998; Sayed 1998; Gobara
1999 and Terry and Rick 2003) who found that increasing vine load
decreased quality of the berries expressed as decreasing berry weight, total
soluble solids% and total anthocyanin and in increasing the total acidity%.
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We can conclude that, the best results with regard to yield and quality
of the berries of Flame grapevines were oblained as a result of pruning the
vines leaving 69 buds/vine with 1 : <1.5 cm thickness fruiting spurs.
5-Total contents of Cane carbohydrates and nitrogen in the obtained

canes:

Itis clear from the data in Table (4) that varying vine load frorn 39 to 84
buds/vine and spur thickness from <1.0to 1.5 : 2 cm had an pronounced effect
on percentages of total carbohydrates, total N and C/N ratio in the canes of
Flame seedless grapevines. Results also reveal that increasing vine load and
spur thickness resulted in a gradual promotion of total carbohydrates
percentage and C/N ratio and caused a progressive reduction in percentage of
N in the canes. Significant differences were observed among these criteria all
levels of vine load and spur thickness except between the two higher levels of
bud load (69 and 84 buds per vine and 1 : <1.5 and 1.5 : <2 cm for spur
thickness). Maximum values of total carbohydrates and C/N ratios and the
minimum values of N % were recorded in case of vines bearing 84 buds/vine
and had 1.5 : 2 cm thickness spurs. Leaving 39 buds per vine with <1.0 cm
thickness spurs resulted in the maximum N % and the minimum total
carbohydrates % and C/N ratics. These results were tnue in both seasons.

Table (4) : Effect of bud load and fruiting spur thickness on total carbohydrates
and nitrogen of canes of Flame Seedless grapevines in seasons

2003 and 2004
Treatments Total “':’,:"y"“‘“ Total nitrogen (%) C/N ratio
Bud Spur
load thid'(’ness 2003 2004 | 2003 | 2004 2003 2004
<1.0em 13.22 13.71 1]166 a|f74 a| 796 e | 788 f
B9 [10<15cm 1480 f | 1409 e|160 b 165 b| 825 d | 854 f
5 52 cm 1482 f | 1415 ©|150 b|1.63 b| 938 d | 868 f
<1.0 cm 1546 e | 1452 d|140 c|142 c |11.04 ¢ | 1023 e
54  [0<15cm 16.00 d | 14.84 c|1.35 d[1.30 d | 11.85 ¢ | 1142 d
1,52 cm 16.05 d | 14.85 c|1.33 d|1.29 d]1207 c | 1151 d
<1.0cm 1660 ¢ | 1560 b|1.20 e|1.28 d | 1383 b | 1219 cd
69 1.0:<1.5cm 1695 ab| 1625 a|1.15 f|1.20 e [ 1474 ab|13.54 ab
1.5:2em 1697 a | 1630 a|1.09 g|1.15 fg| 1657 a | 1417 a
<1.0 cm 1666 bc| 1585 b|1.19 e|1.26 d | 1400 b | 1258 bc
10:<1.5¢cm 1697 a | 1616 a|1.14 f|1.19 ef | 1489 ab| 1358 ab
152cm 16.99 a | 16.20 107 g[113 g | 1588 a | 1434 a

Mean having the latter in the same column do not significantly differ using Duncan
multiple range test at §% level of probabillity

The promoticon in total cane carbohydrates in response to increasing
vine load was mainly attributed to the effect of increasing vine size as a result
of increasing the number of buds retained on the vine, which stimulated
carbohydrates synthesis by photosynthesis. However, the reduction of N might
be ascribed to the depletion of N in forming new tissues, and that could result
in raising C/N ratio in favor of improving productive capacity of the vine.

Similar results were reported by (Gobara 1999; Moretti ef a/.,, 2002;
Dami et af., 2003; Terry and Rick 2003 and Dawn et al., 2004) who found that
increasing vine load lead to decrease of N% and increase the total
carbohydrates % and C/N ratios.
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