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AN ATTEMPT TOWARDS IMPROVING BUNCH QUALITY
THROUGH BERRY THINNING AND TRUNK GIRDLING
TREATMENTS IN BLACK MONUKKA GRAPE

Abd El- Wahab, M. A.

Viticulture Res. Dept., Hort. Res. Inst., Agric. Res. Center, Giza, Egypt

ABSTRACT

This study was camed out to disclose the effect of berry thinning and
trunk girdling treatments solely or in combination (for improving bunch and
berry quality} on the date of harvest, yieid, bunch and berry characteristics
and vegetative growth of Bilack Monukka grapevines. Twelve conducted
treaiments were applied as follows; untreated vines {control), berry thinning
{1) (Retention of five shoulders at the base of the bunch with the altemative
removal of the branches and removing the terminai quarter of the bunch at 2-
3 mm bemy diameter} {Bs), berry thinning (2) (The same technique described
above bemy thinning (1) with the removed portion being increased as to be
halt of the bunch) (Bz), girdling (1) after fruit set (by removing a narrow ring of
the bark {2-3mm entirely around the trunk) (Gi) and girdling (2) at veraison
stage (G2).

The results showed that all conducted treatments were efiective in
increasing average bunch weight and yleld/vine except all (B2) treatments.
Girdling after fruit set alone or in combination with all berry thinning
treatments improved physical characteristics of bunches and berries, girdling
{2} at veraison stage alone or in combination with all berry thinning
treatments increased TSS% of bemy juice, TSS/acid ratio, improved berry
colouration, while decreased acidity% of berry juice). Combination treatments
of thinning, girdling (1) and girdling (2)) had the highest wvalues of
morphological and chernical estimates of vegetative growth compared with
control. The obtained results revealed the superiority of Berry thinning (1) +
Girdling (1) + Girdling (2) treatment owing to it's positive effect on most of the
studied characters.

INTRODUCTION

Black Monukka grape is one of the table cultivars; ripens in mid
July to late August, seedless, sweet, crisp, purplish-black, tender
skin, good for fresh consumption or for production of raisins. The
average yield of vines is acceptable, yet the quality of the clusters
and berries is not rather good; since this cultivar is characterized by
the production of small to medium berries and large and loose
bunches which is negatively reflected on the bunch quality (Harry et
al, 1991).

Good quality in table grapes represents a combination of
medium-sized clusters of uniformiy large, perfect berries with colour,
pleasant flavour and texture characteristic to the variety (Winkler et
al., 1974). Many factors of grape growing enter into the production of
quality. Some of these affect the vine and its fruit more directly, such
as thinning and girdling (Weaver, 1953),
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Thinning has a definite place as a means of improving quality, it
Is widely practiced for enhancing physical and chemical properties of
grapes (E-Banna, 1081; Abd ElKawi et al, 1984; Chauhan, 1985;
Kaps and Cahoon 1989; Pereira, of al., 1989; Dhilon et al, 1992;
Sanjay, 1995; Moon and Lee 1996; Echenique et al., 1998, Fayek ef
al., 2003; Abd El-Hameed and Abo ElEz 2004 and Omran ef al,
2004).

Girdling or ringing has been used commercially to increase the
accumulation of carbohydrates in the parts above the wounds. After
fruit set, gindling has a positive effect on yield, berry weight and size
(Rizk, 1993; Peruzzo, 1994; Dokoozlian ef al, 1995, Rizk, 19698;
Fayek ef al, 2003; Abd El-Hameed and Abo El-Ez, 2004 and Omar
and Girgis, 2005) or at versison stage to enhance development of
colour and total soluble solids and therefore hasten maturity (Al
Dujaili «1989; El-Hammady and Abd El-Hamid, 1995; El-Hammady et
al., 2000; Fawzi and Eman, 2003 and Omar and Girgis, 2005).

The target of the present study is to disclose the effect of bemy
thinning and trunk girdling solely or in combination as possible means
for improving bunch and bemy quality on harvest date, yield/vine,
bunch and beny characteristics and vegetative growth of Black
Monukka grapevines.

MATERIALS AND METHODS

This investigation was conducted for two successive seasons:
(2003 & 2004) in a private vineyard located at El-Khatatba, Menoufiya
governorate, on mature Black Monukka grapevines. The chosen
vines were ten-year-old, grown in a sandy soil, spaced at 2 X 2.5
meters apart and irrigated by the drip imigation system, cane-pruned
and trellised by the "T" shape system. The vines were pruned during
the second week of January with bud load of (60 buds/vine), One
hundred and forty four uniform vines were chosen. Each four vines
acted as a replicate and each three replicates were treated by one of
the following treatments.

Twelve treatments were applied as follows:

1.Control (untrealed vines).

2.Berry thinning (1) (Retention of five shoulders at the base of the
bunch with the alternalive removal of the branches and removing
the terminal quarter of the bunch at 2-3 mm berry diameter) (B1).

3.Berry thinning (2) (The same technique described above bermy
thinning (1) with the. removed portion being increased as to be half
of the bunch) (B2). :

4.Gindling (1) after fruit set (by removing a narrow ring of the bark (2-
3mm) entirely around the trunk) (G).

5.Girdling (2) at veraison slage (G,).

6.By + G,

1.B1+ G;
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8. B+G,
9. B+ G
10. G+ G,
M1.B+G+ G,

12. B2+ G+ G,

*The following parameters were adopted to evaluate the tested
treatments:-

. At veraison stage, two vines were specified for sampling.
A representative sample of 20 berries from the apical, middle and
basal portions of the bunch was taken from each vine every week.
Total soluble solids % (TSS) in bemy juice was determined by means
of a hand refractometer and total titratable acidity % as tartaric acid
was also determined according to the (ACAC 1985). Sampling
continued for each treatment till TSS reached about 16-17%
according to Tourky et al., (1995).

1. Yield and physical characteristics of bunches:

Yieldivine was determined by multiplying the average number
of clusters/vine by the average cluster weight.

Representative random samples of six bunchesivine were
harvested at maturity. The following characteristics were determined:;
average bunch weight (g), bunch width and length {cm), number of
berries per bunch and coefficient of bunch compactness, the latier
was calculated by dividing number of berries/bunch by the fength of
the bunch,

2. Physical characteristics of berries:

Berry weight (g), bemy size (cm?), berry dimensions (length and
diameter) (cm) and berry fimness and adherence strength (g/cmd)
using Shatilons's instrument were determined.

3. Chemical characteristics of berries :

Total soluble solids in berry juice (TSS) (%) by hand
refractometer and total titratable acidity as tartaric acid (%) were
measured (AOAC 1985). Hence TSS /acid ratio and total
anthocyanin of the bemy skin (g/100g fresh weight) were calculated
according to Husia ef al., (1965).

4-Morphological characteristics of vegetative growth
At growth cessation, the following morphological and chemical

determinations were camied out on 4 shoots / the considered vine:
1- Average shoot length (cm). ' '
2- Average shoot diameter {cm).
3- Average number of ieaveslshoot
4- Average leaf area (cm?) of the apical 5™ and 6™ leaves using a planimeter.
5-Coefficient of wood ripening was calculated by dividing iength of the

ripened parl by the fotal length of the shoot according to Bouard
. (1966).
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5 Leaf plgments and percentage of cane total carbohydrates

1-Leaf content of plﬂments {chiorophyll a, b and carotene) (mg/g fresh
weight) of the 5" and the 6™ leaves were determined (Westsin,
1957).

2-Cane content of total carbohydrates (%) were measured (Smith et
al., 1956}.

6- Statistical analysls:

The complete randomized blocks design was adopted for the
experiment. 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 values at 5%
level, Percentages were transformed by the equation prior to the
statistical analysis.

RESULTS AND DISCUSSION

+ Dynamics of maturity indices at varlous dates:-

Maturity indices (TSS% and acidity%) for bemy juice were
monitored every week from veraison till 13/7 in the first season and
18/7 in the second one.

TSS %

TSS % of the juice (Figure 1) increased steadily by time elapse
throughout the considered sampling dates to reach its peak on Jul 13
& Jul 18 for both seasons, respectively. Gy treatment either scle or in
combination with other treatments reached or approached to 16%
only (maturity index described by Tourky et al, 1995), while, control
and other treatments approached this percentage in the last sampling
date, these results were true for both seasons.

Acldity %

Juice acidity % (Figure 2) decreased gradually by time elapse
throughout the considered sampling dates, it is evident that the G;
treatment either alone or in combination with the other treatments
especially B+ G, treatment in both seasons resulted in the least juice
acidity as compared with the cther treatments.

These results are in harmony with those obtained by (El-Banna,
1981; Fawzi and Eman 2003 and Fayek et al., 2003)

1. Yield and physical characteristics of bunches

Data in (Table, 1) revealed that all berry thinning treatments either
solely or in combination with the other treatments significantly reduced the
vine vield except the treatments B, + G; and B, + G, + G; in both seasons.
All remaining treatments were statistically similar to control. Applying girdling
in any or both' of the consldered timings had insignificant effects. The highest
effect was obtained from applying both girdling treatments on the same vines
followed by the first girdling treatment. As for bunch weight, it was positively
affected by the conducted treatments in a similar manner to that of yield per
vine.
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Fig (1): Average weekly TSS (%) in berry juice as affected by different treatments.

6581



Abd Ei-Wahab, M. A.

1346 2018

276 A7
Sampling dates

Season 2003, » Control,
1.40
- B1
1.30 + B2
- G1
1.20 .62
1.10 + B1+G1 |
— « B1+G2
R
E 1.00 - B2+G1
% 0.90 «B2+G2 %
L4 - G1+G2
0.30 « B1+G14+G2 |
0.70
0.80
0.50 M S e e L
8ié 1516 2216 2906 &7 137
Sampling dates
Season 2004,
1.40 U
1.30
1.20
140 o — e 2
% 1.00
h-]
5 0.90 -
<
0.80
0.70
0.60
0.50

187

Fig (2): Average weckly acidity (%) in berry juice as affected by different (reatments.
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With respect to bunch dimensions, bunch length was affected by the
degree of cluster tipping; all B; treatments either solely or in combination with
the other treatments recorded significantly the lowest values in comparison
with the other treatments and control in both seasons. Bunch width
significantly increased by all thinning treatments either alone applied or
combined with other treatments in both seasons as compared to control.

No. of berries per bunch was affected by the conducted treatments.
This estimate was found increase significantly by applying both G,, Gz, G+
G treatments and control followed by all B, treatments either solely or in
combination with other treatments, while B, treatments either alone or with
other treatments recorded the lowest values in both seasons.

All B, treatments either applled alone or in combination with other
treatments recorded the highest values of bunch compactness followed by all
B, treatments either solely or in combination with other treatments, while,
control and the remaining treatments resulted in the lowest values of this
parameter in both seasons.

Previous investigations ascertained that girdling of the trunk at the fruit
set stage increased yield {E\-Banna, 1981 and Rizk, 1998). It is evident that
girdling increases food reserves in the vines above the girdling point, which
affects yield component mainly weight of individual bunches. As for the effect
of manual thinning, it was previously El-Hammady et al.,, (2000) noticed a
reduction in total yield and bunch weight as a result of shoulder thinning. The
additional effect of girdling and thinning on yield was confirmed by the results
of (Abd El-Kawi et al,, 1984 and Fayek et al., 2003)

2. Physlical characterlstics of berrles:

Data revealed that all G, treatments either applied solely or in
combination with other treatments recorded the highest values of berry
weight, size, length, diameter, firmness and adherence strength, except for
the shape index which was insignificantly affected, G, treatments in
combination with all thinning treatments were superior to control in both
seasons {Table, 2).

These results are in accordance with those obtained by Chauhan, 1985;
Kaps and Cahoon 1989; Sanjay, 1995; Moon and Lee 1996 and Echenique
et al, 1998 on thinning; and Dokoozlian et al, 1995; Rizk, 1998; Abd El-
Hameed and Abo El-Ez 2004 and Omar and Girgis, 2005) on girdling; and
(Abd El-Kawi et al., 1984 and Fayek et al,, 2003; Abd El-Hameed and Abo El-
Ez 2004 and Omran et al., 2004) on girdling and thinning together.

The increase in berry welght and dimensions observed in the applied
treatments can be interpreted by the increase in photosynthetic activity of
leaves and the immigration of assimilates from leaves to berries which is
enhanced (Winkler et al,, 1974).

3. Chemlcal characteristics of berries:

All G, treatments either applied alone or in combination with other
treatments resulted in the highest significant TSS% of the juice, TSS/acid
ratio and anthocyanin content of berry skin and least acidity% of the juice as
compared to control and the remaining treatments in both seasons (Table, 3).
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The obtained results are in accordance with some previous reports. it
was reported that manual thinning was found to increase TSS and provide
better subjection to light, essential for anthocyanin synthesis. (Sanjay, 1995;
Moon and Lee 1996 and Echenique ef al.,, 1998). Meanwhiie, trunk girdiing at
veraison stage stimulated sugar accumulation that might be involved in
athocyanin synthesis. The reports mentioned also that girdling at veraison
stage may enhance the development of colour and total soluble solids and
‘therefore hasten maturity (Al Dujaili :1989; El-Hammady and Abd El-Hamid,
1995; El-Hammady ef al, 2000; Fawzi and Eman, 2003 and Omar and
Girgis, 2005).
4-Morphological characteristics of vegetative growth

Data in {Table 4) show that most of vegetativa growth parameters
(shoot diameter, shoot length, number of leaves per shoot, leaf area and
coeftficient of wood ripening) responded positively to the double combination
of thinning treatments with G, treatments or the triple combination of thinning
troatments with G; and G; treatments as compared to control and the
remaining treatments in both seasons.

The results in this connection are in line with those obtained by Fayek
et al, {2003), who reported that shoot length, shoot diameter, number of
leaves per shoot and leaf area tended to increase with decreasing the
number of berries/cluster of Ruby Seedless grapevines.

5- Leaf plgments and cane total carbohydrate %

All of the determined chemicals (expressed as leat chlorophyll (a and
b) and cane total carbohydrate %) were positively affected by the conducted
treatments. The highest significant effects over the contro! were due to all
thinning treatments combined with G, and G, treatment (Table, 5).

The obtained results are in agreement with those of Coomb (1959) and
Singh and Weaver {1976), who found that girdling increased food reserves in
the vine. The increase in leaf chlorophyll {a and b) content may cause a
higher photosynthetic efficiency which in tum may lead to increasing the
accumulation of carbohydrates by the end of the season.

Data illustrated in Figure (3, 4 and 5) indicated the presence of a highly
positive correlation between leaf chlorophyll content and total soluble solids
of berry juice, between leaf chlorophyll content and anthocyanin content of
berry skin and between leaf chlorophyll content and cane content of total
carbohydrates in both seasons.

It is apparent that the positive effects of girdling on yield and bunch
quality could be ascribed to the enhanced accumuiation of natural hormones
and carbohydrates in parts above the wounds. The effect of thinning in
reducing the competition between truiting organs for organic and minerai

nutrients in favor of enhancing the availshility of organic foods for the retained.

bunches and berries in addition, all thinning and girdting treatments increased
leaf pigments through activating photosynthesis process, hence, increasing
rate of translocation of assimilated resulting in a better vegetative growth and
better bunch and berry quality and finally increasing carbohydrate storage at
the end of the season.
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From the obtained results, it can he concluded that manual thinning (1)
+ Girdling (1) + Girdling (2) gave the optimum results for vegetative growth,
yield and fruit quality of Black Monukka grapevines.
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