Nature and Science 2015;13(12) http://www.sciencepub.net/nature

Possibility of Improving Growth, Yield and Bunch Quality of Melissa Grapevines Through The Application Of
Some Summer Pruning Practices

Abd El-Wadoud, M. Z.

Viticulture Dept., Hort. Res. Instit., Agric. Res. Center, Giza, Egypt
Mohap.mohamed.zakarya@gmail.com

Abstract: This investigation was conducted for two successive seasons (2013 & 2014) in a private vineyard located at
El-Khatatba, Menoufiya governorate on mature Melissa grapevines to study possibility of using some summer
pruning practices to improve vegetative growth, yield and bunch quality. The vines were 8-year-old, grown in a sandy
loam soil, spaced at 1.75 X 2.5 meters apart, irrigated by the drip irrigation system, cane-pruned and trellised by the
"T" shape system. The vines were pruned during the third week of January for the two seasons of the study so as to
leave bud load equal 84 buds (6 canes X 14 buds/cane). Eight summer pruning treatments were carried out before the
beginning of bloom for pinching treatments and veraison stage for defoliation treatment as follows; pinching and
maintaining laterals, pinching and topping laterals, pinching and removing laterals, defoliation, pinching and
maintaining laterals + defoliation, pinching and topping laterals + defoliation as well as pinching and removing
laterals + defoliation, in addition to control. The results revealed the possibility of using some summer pruning
practices to improve vegetative growth, yield and bunch quality. Pinching and maintaining laterals + defoliation
treatment achieved the best yield and its components as well as the best physical properties of bunches, improved the
physical characteristics of berries, ensured the best vegetative growth parameters and increased total chlorophyll of
leaves and total carbohydrates of canes in comparison with the control for Melissa grapevines.
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1. Introduction fertility, yield and its components and fruit quality of
Melissa grape (known as a princess), this variety various grape cultivars; Abd El-Wahab, ef al., (1997),
is a mid-to late-mid season, white seedless table grape Ibrahim et al., (2001), Lorenzo et al., (2001) and Omar
developed and released by the USDA‘s Agricultural (2004).
Research Service in 1999 as a result of a cross of Defoliation or leaf removal is of utmost
complex hybrids between ‘Crimson Seedless’ with importance that clusters should be exposed to sunlight
‘B40-208" grapevines. The quality of the clusters and during ripening for obtaining the best colouration of
berries is not rather good; since this cultivar is berries (Dokoozlian et al., 1995). Some reports
characterized by the production of loose bunches and mentioned that partial defoliation of plants enhanced
medium berries which is negatively reflected on bunch the efflux of assimilates from the remaining leaves
quality (Vial et al., 2005). [Streeter et al., 1980 and Koblet et al, (1996)].
Summer pruning is considered as an important Defoliation or removal of 2-3 leaves from the base of
horticultural practice already carried out in most of the cluster has been used commercially to allow more
vineyards. It gains its importance from the fact that it is light to enter the cluster area that was reflected on
a complementary process for the preceding winter enhancing coloration (Abd El-Ghany et al., 2005).
pruning and a preparatory practice for the subsequent The target of this study was achieving the
one. Many workers reviewed the effect of summer possibility of improving vegetative growth, yield and
pruning on growth and fruiting of various grape cvs. bunch quality through the application of some summer
They emphasized the necessity of summer pruning for pruning practices on Mellisa grapevines.
enhancing growth and production of grapes (Reynolds,
1989; Wolf et al., 1990; Abd El-Wahab et al., 1997 and 2. Materials and Methods
Alia et al., 2001). This investigation was conducted for two
Shoot pinching has a definite place as a principal successive seasons (2013 & 2014) in a private vineyard
element of summer pruning practices, it is mainly done located at El-Khatatba, Menoufiya governorate on
to regulate the growth, and provide better ventilation mature Melissa grapevines to study possibility of using
and light interception into the vine canopy; since this some summer pruning practices to improve vegetative
technique has been found to increase carbohydrate growth, yield and bunch quality. The vines were
content of the shoots which was reflected on bud 8-year-old, grown in a sandy loam soil, spaced at 1.75
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X 2.5 meters apart, irrigated by the drip irrigation
system, cane-pruned and trellised by the "T" shape
system. The vines were pruned during the third week of
January for the two seasons of the study so as to leave
bud load equal 84 buds (6 canes X 14 buds/cane). One
hundred twenty eight uniform vines were chosen on the
basis their growth depending on weight of prunings and
trunk diameter of the vine as indirect estimates for vine
vigour. Each four vines acted as a replicate and each
four replicates were treated by one of the following
treatments.

Eight treatments were applied as follows:

1. Control (untreated vines).

2. Pinching the main shoots (by cutting off 2-3
cm. of the shoot tip) before the beginning of bloom and
maintaining laterals

3. Pinching the main shoots before the beginning
of bloom and topping laterals to 4-5 leaves

4. Pinching the main shoots before the beginning
of bloom and removing laterals

5. Defoliation (by removal of leaves beneath the
bunches at veraison stage)

6. Pinching and maintaining
defoliation

7. Pinching and topping laterals + defoliation

8. Pinching and removing laterals + defoliation
The following parameters were measured to
evaluate the tested treatments:-

Representative random samples of nine
bunches/vine were harvested at maturity when TSS
reached about 16-17% according to Tourky et al.,
(1995). The following characteristics were determined:

1. Yield and physical characteristics of bunches:

Yield/vine (kg) was determined as number of
bunches/vine X average bunch weight (g). Average
bunch weight (g) and average bunch dimensions
(Iength and width) (cm) were determined.

2. Physical properties of berries:

Average berry weight (g), average berry size
(cm’) and average berry dimensions (length and
diameter) (cm) were determined.

3. Chemical properties of berries:

Total soluble solids (T.S.S.) percentage in berry
juice was determined by hand refractometer and total
titratable acidity expressed as tartaric acid (%) was
determined according to (A.O.A.C. 1985). Hence, TSS
/acid ratio was calculated.

4. Some characteristics of vegetative growth

At growth cessation, the following morphological
and chemical determinations were carried out on three
fruitful shoots / the considered vine:

1- Average leaf area (cm?) of the apical 5™ and 6™
leaves using a CI-203- Laser Area-meter made by CID,
Inc., Vancouver, USA.

2- Coefficient of wood ripening: this was
calculated by dividing length of the ripened part of the

laterals +
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shoot by the total length of the shoot according to
Bouard (1966).

3- Weight of prunings (Kg) at dormancy period
(winter pruning).

5- Leaf content of total chlorophyll and cane
content of total carbohydrates

1- Leaf content of total chlorophyll (SPAD)

Samples of leaves were taken at full bloom and its
were measured by using nondestructive Minolta
chlorophyll meter SPAD 502 of the apical 5™ and the
6™ leaves (Wood et al., 1992).

2- Cane content of total carbohydrates (%)

Samples of canes were taken at winter pruning
(during the third week of January) and its were
measured according to (Smith et al., 1956).

e Statistical analysis:

The complete randomized block design was
adopted for this experiment. The statistical analysis of
the present data was carried out according to Snedecor
and Cochran (1980). Averages were compared using
the new L.S.D. values at 5% level.

3. Results and Discussion
3.1. Yield and bunch physical characteristics:

Results presented in (Table, 1) show that the yield
and its components of Melissa grapevines were greatly
affected by all summer pruning treatments as compared
with control in both seasons. The highest value of yield
was obtained from pinching and maintaining laterals +
defoliation treatment. The beneficial effect of summer
pruning treatments on the yield could be ascribed
mainly to the increase in bunch weight in the first
season and the increase of number of bunches /vine
beside the increase in bunch weight in the second
season.

The positive influence of pinching treatments on
increasing number of bunches/vine can be explained
through the following facts: the actively growing shoot
tips compete with the developing inflorescences for the
nutrient assimilates. During bloom time, the leaves in
the mid and upper shoot section export carbohydrates
to the shoot tip. After pinching, the direction of
translocation is reversed instead of moving up to the
shoot tip, assimilates are diverted downwards and
made available to the developing inflorescences
(Hunter and Visser, 1988). Therefore, number of
bunches increase with the increase in coefficient of bud
fertility and high accumulation content of the reserved
materials especially carbohydrates in the shoots besides
the temporary cessation of the growth of the main
shoots which aids in the redistribution of assimilates
(Ahmed, 1985). In addition, the favourable effect of
laterals is manifested promotion the development of
embryonic shoot growth and the increase of cluster
number inside the winter bud (Winkler, 1965).

As regards bunch dimensions, it is clear that all
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summer pruning treatments had significantly increased
bunch length and width as compared with control.

Pinching and maintaining laterals + defoliation
treatment gave the best results in both seasons.

Table (1): Effect of some summer pruning treatments on yield and bunch physical characteristics of Melissa grapevines
in 2013 and 2014 seasons

Caracteristics| Yield/vine (kg) No. of bunches Ava:%eh:)r;)ch Avliﬁé’ti t(’:r:():h AV:;Z%; (t::::;: i
Treatments 2013 | 2014 | 2013 | 2014 | 2013 | 2014 | 2013 | 2014 | 2013 | 2014
Control 1335 | 1407 | 2243 | 2370 | 603.10 | 59350 | 2530 | 2470 | 1630 | 15.90
Ia::r‘:l';'“g main shoots and maintaining | 15 65 | 4658 | 2272 | 2450 | e87.74 | 67681 | 2581 | 2525 | 17.10 | 1652
Rinching mdin shicots and topping 1511 | 1599 | 2260 | 2437 | 668.37 | 65619 | 2562 | 2547 | 1683 | 16.40
laterals to 4-5 leaves
Ia'::r‘:l';'“g FYRAIET St AT remiying 1465 | 1551 | 2248 | 2423 | 65148 | 639.94 | 2554 | 2500 | 1683 | 1627
 Defoliation 1350 | 1431 | 2243 | 2383 | 61019 | 60050 | 2538 | 2486 | 1643 | 16.02
FiEhing smd metntainingIaterals: 1591 | 1698 | 2283 | 2477 | e96.83 | 685.75 | 2594 | 2540 | 17.36 | 16.65
defoliation
Pinehingnd tapping laerals 1534 | 1643 | 2270 | 2437 | 67551 | 66218 | 2570 | 2547 | 16.96 | 1652
defoliation
Al bl 1401 | 1493 | 2231 | 2397 | 63243 | 62285 | 2554 | 2493 | 1670 | 16.02
defoliation
new L.S.D. at (0.05) = 0.17 0.23 N.S 0.21 8.74 8.33 0.11 0.23 0.21 0.13

* Before the beginning of bloom

** At veraison stage

These obtained results in this respect are in line
with those of Abd El-Wahab, et al., (1997) and Ibrahim
et al, (2001) who mentioned that pinching the main
shoots and maintaining laterals resulted in the highest
average weight of bunches and yield.

3.2. Physical properties of berries:

As shown in (Table 2), it is obvious that all berry
physical components i.e. berry weight, size, length and
diameter were significantly affected by all summer
pruning treatments as compared to the control. The
highest values of those parameters were detected in
case of vines treated with pinching and maintaining
laterals + defoliation treatment in both seasons.

The increase in berry weight and dimensions
observed in summer pruning treatments can be
interpreted in view of the fact that these treatments lead
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to the increase in photosynthetic activity of leaves. As a
consequence of that, immigration of assimilates from
leaves towards berries is enhanced (Winkler, 1965).
With respect to defoliation, late leaf removal (at
veraison stage) is related to the activation of
photosynthesis inside the canopy of the vine through
increasing light penetration and temperature, which
induces an increase in sugars in the berries raising its
osmotic pressure and attraction force of water, thus
improving physical berry properties (Omar, 2005) .

The obtained results referring to the positive
effect of summer pruning treatments on the physical
characteristics of berries are in agreement with those
reported by Abd El-Wahab et al., (1997) and Ibrahim et
al., (2001) who showed that pinching the main shoots
and maintaining laterals resulted in the highest average
berry weight, berry size and berry dimensions.
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Table (2): Effect of some summer pruning treatments on physical properties of berries of
Melissa grapevines in 2013 and 2014 seasons

e Average berry Average berry Average berry Average berry
Caracteristics weight (g size (cm* length (cm diameter (cm
)

Treatments 2013 2014 2013 2014 2013 2014 2013 2014
Control 4.41 4.37 4.33 4.31 2.35 2.34 1.87 1.85
* Pinching main shoots and maintaining
Iaterals 4.88 4.87 4.77 4.79 2.54 2.52 1.95 1.93
* Pinching main shoots and topping laterals
6 4.5 [aANVES 4.72 4.70 4.61 4.62 2.50 248 1.94 1.92
* Pinching main shoots and removing
laterals 4.65 4.63 4.55 4.56 2.49 2.46 1.92 1.91
** Defoliation 4.47 4.46 4.38 4.40 2.41 2.37 1.88 1.87
Pinching and maintaining laterals +
defoliation 4.95 4.96 4.82 4.87 2.56 2.53 1.98 1.94
Pinching and topping laterals + defoliation 4.79 4.76 4.67 4.68 2.52 2.50 1.94 1.93
Pinching and removing laterals + defoliation 4.59 4.56 4.50 4.49 2.44 2.43 1.91 1.88
new L.S.D. at (0.05) = 0.07 0.09 0.06 0.07 0.01 0.03 0.02 0.01

* Before the beginning of bloom

** At veraison stage

3.3. Chemical properties of berries:

Data presented in (Table 3) show that summer
pruning treatments had significantly improved all
berry chemical characteristics, including total soluble
solids, titratable acidity and TSS/acid ratio in berry
juice as compared to the control. Pinching and
maintaining laterals + defoliation treatment gave the
highest values of TSS percentage and TSS/acid ratio
and the lowest values of acidity in berry juice in both
seasons.

The positive effect of summer pruning
treatments on berry chemical properties i.e. TSS%,
acidity% and TSS/acid ratio of the berry juice in the
grape juice could be attributed to that removing shoot
tips promotes lateral shoot growth at the nodes closer
to the excised tip. Lateral shoots developed during the
period of active shoot growth become net exporters of
carbohydrates. They provide an additional
photo-assimilating surface to support their own
growth and export the surplus to the main shoot,
contributing to fruit ripening. The most efficient
leaves during ripening are located at the top of the
canopy and those arising from lateral shoots (Wolf et
al., 1986 and Candolfi-Vasconcelos and Koblet,
1994). Closely related to this topic is the work of Ali
et al., (2006) who found that these findings can be
interpreted as summer pruning might increase the
intensity of photosynthesis in the leaves situated in the
section of clusters. This, by its turn, enhanced the
immigration of assimilates from leaves towards
clusters during the process of ripening. With respect to
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defoliation, Shading has been identified as a major
factor in reducing grapevine fruit quality (Smart,
1985). On the other hand, summer pruning helps in
ameliorating fruit quality by more exposure to
sunlight and  generally  exhibiting  higher
concentrations of sugars and lower acidity in grape
juice compared to those ripened in dense canopy
shade (Kliewer ef al., 1988). Recently, (Omar, 2005)
reported that leaf removal allows the light to penetrate
the canopy of the vine resulting in an increase in the
photosynthetic activity of the leaves inside the canopy
and permits air circulation raising temperature inside
the canopy, consequently, ripening is promoted
through the positive influence on grape composition
i.e. increasing TSS and decreasing acidity.

These obtained results in this respect are in line
with those of Wang (1989), Abd El-Wahab, et al.,
(1997) and Ibrahim et al., (2001) who ensured that
pinching the main shoots and maintaining laterals
resulted in the highest percentages of TSS and
TSS/acid ratio and the lowest acidity of berry juice.

3.4. Some characteristics of vegetative growth

As shown in (Table 4), it is obvious that some
vegetative growth characteristics i.e. average leaf
area, coefficient of wood ripening and weight of
prunings were significantly affected by all summer
pruning treatments as compared to the control. The
highest values of those parameters were detected in
case of vines treated with pinching and maintaining
laterals + defoliation treatment in both seasons.
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The positive influence of the conducted
treatments was previously supported by Abd
El-Wahab et al, (1997), Ibrahim et al, (2001)
Lorenzo et al., (2001) who stated that head suckering
and pinching the main shoots and maintaining laterals
resulted in the highest values of vegetative growth
parameters. With respect to defoliation, late leaf

removal (at veraison stage) increased the formation of
laterals 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 and
translocation of more carbohydrates to vegetative
growth (Hunter and Visser, 1990).

Table (3): Effect of some summer pruning treatments on chemical properties of
berries of Melissa grapevines in 2013 and 2014 seasons

Caracteristics TSS (%) Acidity (%) TSS/acid ratio
Treatments 2013 2014 2013 2014 2013 2014
Control 1624 | 1594 | o0.61 058 | 2662 | 27.48
e TE TGO SHEGES ANE M A 1694 | 16.48 | o0.55 0.54 | 30.58 | 30.29
o aching main shoots and topping laterals | 1684 | 1639 | 057 | 056 | 29.55 | 20.26
e 1665 | 1631 | o058 056 | 2861 | 2912
 Defoliation 16.34 | 16.08 | o0.59 0.57 | 27.70 | 28.22
el el 1705 | 1666 | 0.54 053 | 31.57 | 31.24
Pinching and topping laterals + defoliation 16.91 16.39 0.55 0.55 30.74 30.02
Pinching and removing laterals + defoliation 16.55 16.21 0.58 0.57 28.62 28.49
new L.S.D. at (0.05) = 024 | 013 | 001 | 002 | 069 | 0.84

* Before the beginning of bloom

** At veraison stage

Table (4): Effcct of some summer pruning trecatments on morphological
characteristics of vegetative growth of Melissa grapevines in 2013 and 2014 seasons

Garacteristics Average Iezaf area Coeffic_ient_of We_ight of

(cm?) wood ripening prunings (Kg)
Treatments 2013 2014 2013 2014 2013 2014
Control 192.1 196.3 0.83 0.87 5.48 5.71
* Pinching main shoots and maintaining laterals 2121 215.3 0.91 0.92 6.17 6.48
[ imching main shoots and topping lateralsto | 208.3 | 212.4 0.88 0.91 6.07 6.34
* Pinching main shoots and removing laterals 205.7 210.2 0.88 0.89 5.99 6.28
** Defoliation 198.4 201.9 0.85 0.88 5.68 5.96
Pinching and maintaining laterals + defoliation 215.0 2171 0.92 0.93 6.24 6.57
Pinching and topping laterals + defoliation 211.6 213.9 0.89 0.92 6.12 6.46
Pinching and removing laterals + defoliation 2043 208.7 0.87 0.89 5.93 6.18
new L.S.D. at (0.05) = 1.8 1.7 0.02 0.01 0.06 0.05

* Before the beginning of bloom

** At veraison stage
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3.5. Leaf content of total chlorophyll and cane
content of total carbohydrates

Results presented in (Table, 5) show that
summer pruning treatments had significantly
increased leaf content of total chlorophyll and cane
content of total carbohydrates as compared to the
control. Pinching and maintaining laterals +
defoliation treatment gave the highest values of total
chlorophyll and cane content of total carbohydrates in
both seasons.

The relative increase in total carbohydrate
content of canes observed in summer pruning
treatments may be attributed to the high rate of shoot
growth and wood ripening, since there existed a
highly positive correlation between carbohydrate
accumulation in the canes and the degree of wood
ripening, in addition to the increase in the intensity of
photosynthesis in leaves as well as the great

accumulation of organic and mineral nutrients in favor
of the rest tissues of the vines (Winkler, 1965). In
addition, summer pruning increases solar radiation
received by the leaves in the interior canopy, which by
its turn increases photosynthetic activity of the leaves
and consequently carbohydrate accumulation
(Kliewer, 1981). Shoot tipping improves the
movement of photosynthetic towards the main shoot
via removing the part of shoot tip, which consumes
photosynthetic, also laterals which grow on the main
shoot become exporter of photosynthetic to the main
shoot (Abd El-Ghany et al., 2005).

These results are in accordance with those
obtained by Abd El-Wahab et al., (1997) who found
that pinching the main shoots and maintaining laterals
resulted in the highest percentages of total
carbohydrates in the second season.

Table (5): Effect of some summer pruning treatments on chemical characteristics of
vegetative growth of Melissa grapevines in 2013 and 2014 seasons

Caracteristics Total chlorophyll (SPAD) Total carbohydrates (%)

Treatments 2013 2014 2013 2014
Control 314 34.8 22.6 23.9
TaI:eir::Ir;ing main shoots and maintaining 36.3 40.4 25.7 27.1
:oP‘ilr:;:tI]‘ier;?lenslain shoots and topping laterals 35.4 38.7 24.6 25.9
:*;:;r::lr;ing main shoots and removing 34.8 38.1 24.1 253
** Defoliation 33.0 36.5 23.0 24.2
:lr;gn;r:i%znd maintaining laterals + 36.8 a1.7 26.5 27.8
Pinching and topping laterals + defoliation 35.6 40.0 25.4 26.5
Pinching and removing laterals + defoliation 33.7 37.9 23.7 25.2
new L.S.D. at (0.05) = 0.6 0.5 0.7 0.9
* Before the beginning of bloom

** At veraison stage

Conclusion References

From the foregoing results, it can be said that
there is a possibility of using some summer pruning
practices to improve vegetative growth, yield and
bunch quality. Pinching and maintaining laterals +
defoliation treatment achieved the best yield and its
components as well as the best physical properties of
bunches, improved the physical characteristics of
berries, ensured the best vegetative growth parameters
and increased total chlorophyll of leaves and total
carbohydrates of canes in comparison with the control
for Melissa grapevines.
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