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ABSTRACT

Superior Seedless grapevines were subjected to early leaf removal after fruit
set (8-7 mm berry diameter) or late leaf removal at véraison. Treatments comprised
control, removal of three leaves before cluster, removal of six leaves (three before
cluster + three after cluster) and of nine leaves (three before cluster + six after
cluster). Clusters from positions directly exposed to sunlight were collected. The
results indicated that leaf removal increased canopy temperature, light intensity and
fowered relative humidity, This was proportionate to the number of removed leaves.
Early treatments, produced light clusters with lower berry weight and size.
Consequently, yield/vine was decreased. TSS and TSS/acid ratio were decreased
while acidity was increased. Late treatments significantly increased cluster weight,
berry weight, size and yieldivine. TSS and TSS/acid were increased while acidity
was decreased. Generally, leaf removal decreased leaf area and chlorophyil
cantent. The removal of six leaves (three before cluster + three after cluster) at
véraison stage was suitable for Superior Seedless cuflivar.

INTRODUCTION

The upright growth and dense canopy of Vilis vinifera cultivars make
it necessary to apply canopy management techniques such as leaf
removal. The study of Smart, 1987 showed that grapevine leaves are
strong absorbers of solar irradiation, especially in photosynthetically active
range of 400 to 700 um, and observed that grapevine leaves reflect 6% of
incoming light. In addition, photosynthetic photon flux density in the interior
of grapevine canopies with high leaf densities may be as little as 1% or less
of ambient (Smart, 1985). Although interior leaves can adjust to reduced
light levels of lowering the light compensation point {Ashton and Admiral,
1990) they remain competitive sinks for nutrients and specific hormones
{Hunter et af, 1991), Shading has been identified as a major factor in
reducing grapevine yields and fruit quality {Smart, 1985). Leaf removal in
the fruiting zone, facilitates air movement and reduces disease incidence
{Guiber et al., 1981). By ameliorating fruit exposure to sunlight, it also
contributes to improved fruit quality (Smart, 1987). Fruits well-exposed ' to
sunfight, generally exhibit higher concentrations of sugars and lower acidity
in grape juice compared to those ripened in dense canopy shade (Kliewer
and Smart, 1989). Thus, leaf removal as a canopy management practice is
an important tool for improving the microclimate inside the grapevine
canopy especially in the fruiting zone. Nevertheless, severity of leaf
removal and its proper time still needs to be determined for Superior
Seedless grapevine. Thus, the aim of this experiment was to determine the
suitable time of leaf removal and its severity for Superior Seedless
grapevines.
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MATERIALS AND METHODS

Superior Seedless grapevines of six years old supported by Y system
were used in this experiment for two seascns, 1993 and 1994. The vines
were grown in a sandy soil in a private vineyard located in Berkash region.
Uniform grapevines were chosen at winter pruning (December). The vines
were cane-pruned to 60 buds per vine (6 canes x 10 buds/cane). Pinching
the main shoots was applied 10 days before anthesis. Seven treatments of
three replicates were applied. Each replicate contained five grapevines.
Number of clusters was adjusted to 12/vine. Leaf removal treatments were
carried out in two separate times. The early leaf removal was after fruit set
(6-7 mm berry diameter) and the late one was at véraison stage. Leaf
removal was carried out as follows : removal of 0, 3, 6 and 9 main leaves
acropetally from the shoot base. The removal of the leaves was : three
leaves before cluster, three leaves before cluster + three leaves after
cluster and three leaves before cluster + six leaves after cluster. Clusters
and leaves from positions exposed to direct sunlight were collected.
Tipping of clusters was carried out one week after the application of early
leaf removal treatments. GA3 at 25 ppm was sprayed on clusters when
berry diameter reached 10 mm. The design of the experiment was
randomized complete blocks.

Microclimate of the vine (air and canopy temperature, relative
humidity and light intensity) was estimated by Scheduler plant stress
monitor model R/Q consultant made by Standard Oil Company, USA.
These parameters were recorded a week after leaf removal and a week
later. Mature leaves grown after leaf removal treatments were collected to
measure the individual leaf area using CI-203- laser Area meter made by
CID, Inc., Vancouver, Washington state, USA. Total chlorophyll was
determined as described by Wettstein, 1957. Cluster weight, berry weight
& size and yield/vine were also recorded. TSS (with hand refractometer),
acidity according to A.O.A.C (1985), then TSS/acid ratio was calculated.

Duncan's muitiple range test at p=0.05 was followed to compare the
averages as mentioned by Snedecor and Cochran (1980).

RESULTS AND DISCUSSION

Microclimate :

Leaf removal raised the temperature of Superior Seedless canopy
(Fig.1).This effect was associated with the severity of leaf removal;
increasing number of the removed leaves resulted in an increase in canopy
temperature. Recording air temperature showed that it increased as the
season advanced. It is worthmentioning that air temperature in the second
season was lower than the first one, and that by its turn lowered canopy
temperature.

Relative humidity {R.H) was found to be higher in the canopy of the
control vines compared with the (R.H) of air as well as in the canopy of the
other treatments.
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Effect of partial teaf removal on canopy lemperature of Superior Seedless grapevines
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This was true for the early or late leaf removal through the two years of the
study (Fig. 2). The removal of nine leaves made R.H of the canopy almost
equal to R.H of the air.

Reading of light intensity showed a progressive increase according to
the severity of leaf removal, in other words, increasing the number of
removed leaves led to an increase in light intensity inside the canopy of the
vine. The highest light intensity in the canopy was recorded as nine leaves
were removed (Fig. 3).

The dense canopy of the control vines decreased the penetration of
sunlight and ventilation inside the canopy. Consequently, lowering the
temperature, light intensity and raising R.H in the canopy. On the contrary,
leaf remtval (6 or 9 leaves) increased canopy temperature, light intensity
and lowered R.H due to better ventilation and penetration of sunlight.

The results are in agreement with Gubler and Marios, 1987; Kliewer
et al., 1988; Percival et al., 1994a and Dokoozlian and Kliewer, 1995.

Berry weight & size, cluster weight and yleld :

Early leaf removal negatively affected berry weight and size, cluster
weight and yield/vine (Table, 1). The removal of three leaves before cluster
had no affect on these parameters compared with control. Increasing
number of the removed leaves significantly decreased those parameters.
In the first season, cluster weight was 500 g. in control vines lowered to
410; 380 and 300 g. after the removal of six; nine or for the clusters
exposed to direct sunlight, respectively. Berry weight was 82 and 76% of
the control when six and nine leaves were removed, whereas it was 60% of
the control in clusters exposed to direct sunlight. A similar trend was
observed for berry size. Yield/vine followed the trend of cluster weight.
Similar results were obtained in the second season. Thus, early leaf
removal, as well as exposed clusters to direct sunlight after berry set, had
negative effects on yield/vine and its components.

Late leaf removal positively affected yield/vine and its components,
i.e. berry weight and size, and cluster weight were significantly increased
compared with the control or early leaf removal. The same positive effect
was observed for clusters exposed to direct sunlight. However, the
negative effect of exposing clusters to direct sunlight at véraison was
manifested in the yellow colour of the berries which is unacceptable for
export.

Early leaf removal treatments as previously mentioned were applied
when berry diameter reached 6-7 mm, that ensured no loss in berry
number through berry drop. Adjusting the number of clusters to 15/vine,
makes it logic to explain that yield/vine is due to cluster weight. The
decrease in yield/vine in early treatments was due to the reducing of
number of leaves and that by its turn produced cluster with berries of lower
weight and size. Koblet ef al., (1995) found that leaf removal at berry pea-
size, decreased yield and its quality. Late leaf removal (at véraison)
increased the formation of leterals and production of photosynthetically and
physiologically efficient leaf area which increased root density (Hunter and
Le Roux, 1992) resulting in an appreciable increase in nutrient absorption
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and translocation of more carbohydrates to clusters, hence yield was
increased {Hunter and Visser, 1980). The large size of berries as a result
of late leaf removal treatments is related to the activation of photosynthesis
inside the canopy through increasing light penetration and temperature,
which induced an increase in sugars in the berries raising its csmotic
pressure and attracting water, thus increasing berry size.

The results are in harmony with Percival et al., 1994b and Koblet et
al, 1994 who found that ieaf removal at pea-size stage produced lower
yield/vine compared with Jeaf removal at veraison.

Berry TSS, acidity and TSS/acid ratio :

TSS was significantly decreased by early leaf removal in comparison
with the control (Table 1). TSS of the control was 14.5 reduced to 12.0, for
the removal of six and nine leaves. At the same time, the removal of three
leaves before cluster had no effect on TSS. More significant decrease in
TSS of berry juice was observed in clusters exposed to direct sunlight. An
opposite trend was ohserved for acidity. TSS/acid ratio was too low to
reach 20 : 1* in early leaf removal treatments as well as in clusters exposed
to direct sunlight.

Late leaf removal (at véraison) significantly increased TSS. The only
exception was TSS in the remaoval of three leaves treatment. This gives an
evidence that the leaves before the cluster are not an essential source of
sugars for berries at this stage. The other treatments were found to
increase TSS by 14, 23 and 25% than the-contro!l for the removal of six,
nine leaves and clusters exposed to direct sunfight, respectively in the first
season. TSS values in the second season were lower than in the first one.
This result may be attributed to the low canopy temperature (< 30°C) in
May and June which delayed the accumulation of sugars till the 2™ week of
June. Juice acidity was significantly decreased in late leaf removal and in
berries of clusiers exposed to sunlight. As a result, TSS/acid ratio was
increased over 20 : 1 with the exception of the removal of three leaves
hefore cluster.

It is known that during véraison sugar levels increase and acid levels
decrease. The results indicated that late leaf removal (véraison)
accelerated the accumulation of sugars and enhanced acid degradation.
Lasko and Kliewer, 1975 reported that this accumulation requires berry
temperature of 30°C at least, which explains the late accumulation of
sugars in the second season. The highest tevels of titratable acidity were
noticed prior to véraison (Johnson and Carrol, 1978). Late leaf removal
allows the light to penetrate the canopy resulting in an increase in the
photosynthetic activity of the leaves inside the canopy and permits air
circulation raising temperature inside the canopy, conseguently, berry
temperature was raised and that by its turn promotes ripening through the
positive influence in grape composition i.e. increasing TSS and decreasing
acidity.

The results are inconsistent with the trend outlined by Uhlig (1998).

* The minimum value for harvest time (Weaver, 1976)
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Leaf area and total chiorophyli :

individual leaf area was significantly reduced as six or nine leaves
were either early or late removed as well as leaves exposed to direct
sunlight.it seems that the high temperature and low R.H. increased
transpiration which induced stress on the growing leaves, feading to a
decrease in their area. Koblet of al, (1994) found that increasing leaf
removal resulted in a significant reduction in leaf area.

Total chlorophyll was higher in shaded leaves than those situated in
diffuse light or exposed to direct sunlight. This is due to enhancing the
ability of shaded leaves to capture the light with wavelengths suitable for
photosynthesis (Cartehini and Palliofti, 1995). Moreover, shading impede
chicrophyll degradation (Uhlig, 1998).

Thus grapevine canopy should be managed to allow fight penetrating
the canopy and increase ventilation for enhancing ripening and protecting
clusters from exposure to direct sunlight. The results of this study indicated
that the removal of six leaves (three before cluster + three after cluster) at
véraison can be considered as a suitable practice for Superior Seediess
grapevines.
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