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Abstract: In this study, it was aimed to determine the effects of different levels of bunch thinning treatments (S1/Control: 20
clusters/vine; S2: 16 clusters/vine; S3: 12 clusters/vine; S4: 8 clusters/vine; S5: 4 clusters/vine) on yield and quality parameters in
Horoz Karas (Vitis vinifera L.) grape variety. Within the scope of the study, the effects of different cluster thinning treatments on
cluster weight, berry weight, berry weight, berry width, berry length, pH, TSS (water soluble dry matter), total acidity, total phenolic
content and total antioxidant capacity of grapes were analyzed and evaluated. Considering the results; S2 cluster thinning level stood
out with a cluster length of 21.26 cm, a cluster weight of 752.13 grams, and a berry width of 21.50 mm. S3 treatment gave the highest
values in terms of berry length and hundred-berry weight (29.15 mm; 791.43 g). S1 cluster thinning level stood out with a cluster
width of 15.75 cm and a vine head yield of 14.15 kg. When the effects of bunch thinning treatments on chemical and physiological
characteristics were examined, it was determined that although there was no significant difference between the values obtained in
terms of pH, total acidity (TA), TSS and maturity index (MII), the bunch thinning treatment at S3 level had the highest values in terms
of both total phenolic matter content and total antioxidant capacity on phytochemical parameters. Considering the results, it was
concluded that cluster thinning, currently applied to other grape varieties, also had a positive effect on the physical, chemical, and
phytochemical properties of the 'Horoz Karas1' variety. Implementing this type of treatment on this variety, which is used for various
purposes (table and drying) across a wide geography, is anticipated to shed light on future studies by testing different levels of cluster
thinning and incorporating it into different cultural practices.
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1. Introduction

Viticulture, which is practiced almost everywhere in our
country, is an important source of income for our
producers. Increasing population, changing consumer
demands lead producers towards a higher quality and
efficient production. Ensuring the quality/product
relationship is the main objective of almost all farming
techniques. Some cultural practices are carried out to
ensure this balance in grapevine plants. Panicle thinning,
which is defined as the suppression of panicles and
flowers before maturity, is one of them (Palliotti and
Cartechini, 1998).

Pruning in viticulture is done in two periods as summer
pruning and winter pruning. Winter pruning is mostly
done to manage yield and summer pruning is done to
improve quality. Summer pruning, which is done when
the vines are in leaf, is also called green pruning. Summer
pruning, which is applied to increase product quality, has
benefits such as limiting the longitudinal growth of the
vines, ensuring a good air intake and outflow in the vines,
and providing optimum sunbathing in the area where the

clusters are formed. Cultural techniques applied within
summer pruning include shoot removal, seat removal,
cluster thinning and leaf removal (Ozer et al., 2005; Sabir
et al, 2010). The effect of the applications on yield and
quality varies according to soil structure, ecology, climate
characteristics and variety (Uzun, 1996).

Cluster thinning is defined as the removal of the clusters
on the vine before maturity (Palliotti and Cartechini,
1998). Cluster thinning aims to reduce the fruit load on
the vine and to obtain a more balanced and quality
product (Celik,1998; Smart and Robinson, 2006). Cluster
thinning improves the quality of clusters and berries by
allowing more air and sunlight to penetrate between the
clusters and into the crown, and by improving the
conditions inside the crown of the vine. The period of
thinning and the rate of thinning may vary depending on
the purpose (Dumartin et al, 1990; Smithyman et al,
1998; Climaco et al., 2005; Martins, 2007; Mawdsley et
al., 2019).

Cluster thinning can be done before flowering and during
the small berry period. During the flowering period, one
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cannot be sure how many berries the clusters will
produce, especially if it is a shriveling variety. Clusters
can be noticed and removed during panicle thinning after
berry set. Cluster thinning practices are generally applied
to table varieties. These practices have a direct impact on
the product load. For this reason, many researchers
emphasize that thinning should be carried out by taking
into account the yield load of the vine, paying close
attention to the time and rate of thinning (Jackson and
Lombard, 1993; Reynolds et al,, 1994; Martins, 2007).
‘Horoz Karas!’ variety is also a valuable and productive
variety for Kilis province where the study was conducted.
The ‘Horoz Karas!’ variety has a very strong growing
structure. With too frequent cluster formation, disease
and pest effects can be seen in the variety and quality
losses may occur. The aim of this study was to investigate
the effects of the level of cluster thinning on the yield and
quality of the ‘Horoz Karasi’ variety, which is an
important variety for the region.

2. Materials and Methods

The study was carried out in the producer vineyard
located in Cayiralt1 village of Musabeyli district of Kilis
province, Tiirkiye (36.93° N, 36.99° E; characterized by,
Mediterranean transitional climate and terra rossa soils).
The vineyard where the study was conducted is 10 years
old, has a goblet system and the distance between rows
and above rows is 4x4 meters. In the vineyard where the
vines were established, an average of 60 vines were
planted per decare. Phenological observation was
followed and harvested at 21°Brix level. Winter pruning
was carried out in mid-February, leaving an average of 7
spurs shoots per vine, leaving an average of 3 buds on
each shoot, leaving an average of 21 buds in total.

2.1. Plant Material

The berries of the ‘Horoz Karast’ cultivar are blue-black
in color, elongated elliptical, very large and have 2-3
seeds. The clusters are very large, densely packed and
have a winged conical structure. It is grown intensively in
Gaziantep and Kilis and ripening takes place in the
middle season. It is suitable for mixed - short pruning in
terms of pruning characteristics (Celik, 2006).

2.2. Methods

Cluster thinning was performed at the 31st
developmental stage according to the Eichhorn-Lorenz
(E-L) scale, which is the phenological stage during berry
development when the berries reach pea size. In this
study, cluster thinning, one of the widely practiced
cultural treatments to improve quality parameters in
viticulture, was applied. Before the application, the
average number of bunches on each vine was fixed at 20
and these vines were considered as the control group.
Cluster fixation was carried out by removing excess
inflorescences during the flowering period. At this stage,
five different dilution levels were established on each
vine by removing 0 (control), 20, 40, 60, 60 and 80 % of
the clusters, respectively. These levels were defined as S1
(20 cluster/vine), S2 (16 cluster/vine), S3 (12

cluster/vine), S4 (8 cluster/vine) and S5 (4 cluster/vine)
(Cluster thinning was done at the EL-31 stage according
to Lorenz et al. (1995)).

Grape samples were harvested on August 30, 2023, in
accordance with the sampling plan. Analyses were
conducted in the field at the Gaziantep University Ulubey
Research Institute in Gaziantep province, under
accredited laboratory conditions in accordance with the
ISO/IEC 17025 standard. Samples were appropriately
labeled and collected in sterile, leak-proof polypropylene
sample containers. They were transported to the
laboratory in insulated transport containers containing
cooling gel packs at a temperature between +4+2 °C. The
transport time did not exceed six hours, and temperature
monitoring was conducted at regular intervals
throughout this process. Depending on the analysis
parameters, samples delivered to the laboratory were
stored under appropriate conditions in a refrigerator at
+4 °C or in a deep freezer at -20 °C. The parameters
examined in the study are as follows.

2.2.1. Physical analyses (morphological and
agronomic analyses)

Berry width and length (mm)

The width and length of the grape berries were measured
with a digital caliper (0.01 cm precision) during the
harvest period and the values obtained were recorded in
mm (Tangolar et al,, 2005).

100 berry weight (g)

For each treatment, 100 grapes randomly selected from
the lower, middle and upper parts of four different
bunches were weighed on an analytical balance (0.001 g
precision) and the values were recorded in g (Tangolar et
al.,, 2005).

Cluster weight and lenght (cm)

During the harvest period, the width of the bunch was
measured using a ruler at its widest point and recorded
in centimeters. The length of the bunch was determined
by measuring the distance from the upper point where
the bunch began to branch to the lower point of the
outermost berry (Tangolar et al., 2005).

Cluster weight (g)

The average weight per cluster was calculated by
dividing the total yield per vine by the number of
bunches on the vine and the values were recorded in g.
(Tangolar et al., 2005).

Yield (kg/vine)

The total product harvested from each vine was weighed
separately and the yield per vine was determined in kg.
2.2.2. Chemical analyses

Total acidity (TA, g/L): The acidity of the fruit juice was
analyzed using the titration acidity method, and the
results were expressed as in g/L
(Cemeroglu, 1992).

PH: The pH values of the fruit samples pureed in the
homogenizer were measured directly with a glass
electrode pH meter.

Soluble solids (TSS, °Brix): The soluble solids content of
fruit juice was determined in °Brix using a handheld

tartaric acid
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digital refractometer

Maturity index: Calculated by dividing the TSS value by
the titratable acidity.

2.2.3. Phytochemical analyses:

Total phenolic content (pg GAE/g): Total phenolic
content was determined using the Folin-Ciocalteu
reagent according to the method reported by Singleton
and Rossi (1965). The results were calculated as gallic
acid equivalent (GAE), ug GAE /g per fresh fruit.

Total Antioxidant Capacity (TAC, pmol TE/g):
Antioxidant capacity was determined according to the
TEAC (Trolox equivalent antioxidant capacity) method
reported by Ozgen et al. (2006). The absorbance values

obtained were evaluated according to the Trolox
standard curve prepared in the range of 10-100 pmol/L,
and the results were presented as umol Trolox
equivalent (TE)/g fresh fruit weight.

2.3. Statistical Analysis

The experiment was conducted using a randomized
complete block design with three replicates, each
replicate containing five vines, for a total of 75 vines. The
collected data were subjected to a variance analysis using
SAS statistical analysis software at 0.05 level of
significance. Duncan’s multiple comparison test was
employed to compare the significance of the means (Geng
and Soysal, 2018).

Table 1. Effect of cluster thinning treatments on berry characteristics of ‘Horoz Karasi’ grape variety

Cluster Thinning Levels Berry Width (mm) Berry Length (mm) Hundred Berry Weight (g)
S1 (control) 21.16 £ 0.1963 4 27.77 £0.14194 721.0 £18.4228 A
S2 21.50 £0.1963 4 28.69 £ 0.14194 746.18+18.4228 A
S3 20.96 £ 0.1963 BA 29.15+0.14194 791.43£18.4228 4
S4 19.44 £0.1963 B 26.29 £0.14198B 610.04+ 18.42288B
S5 20.30 £ 0.1963 AB 28.60 £0.14194 774.69 +18.4228 A
Mean values with different superscripts within the same column indicate a significant difference (Duncan, P<0.05), Standard error of
the mean.
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Figure 1. Effect of cluster thinning treatments on berry width and length. (One-way ANOVA with Duncan, P <0.05; S1-
20 cluster/vine, S2-16 cluster/vine, S3-12 cluster/vine, S4-8 cluster/vine and S5 -4 cluster/vine).
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Figure 2. Effect of cluster thinning treatments on hundred berry weight. (One-way ANOVA with Duncan, P < 0.05, S1-20
cluster/vine; S2-16 cluster/vine; S3-12 cluster/vine, S4-8 cluster/vine and S5 -4 cluster/vine).
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3. Results and Discussion

3.1. Effect of Cluster Thinning Treatments on Berry
Characteristics

For a quality grape cultivation, intervention on the vine
organs (stems, clusters, shoots, berries, etc.) is often the
preferred method. In the study, 20, 16, 12, 8 and 4
clusters were left on the vine (S1, S2, S3, S4 and S5,
respectively); S2 with 16 clusters left on the vine in terms
of berry width, S3 with 12 clusters left on the vine in
terms of berry length and hundred berry weight (Table 1,
Figure 1, and Figure 2).

In a study in which 10, 15 and 20 clusters/vine were left
on the vine in Red Globe and Sultani seedless grape
varieties, it was reported that berry width, length and
weight increased with the thinning rate (Tosun, 2019). In
another study using Cabernet Sauvignon and Vranac
cultivars, the separate and combined effects of cluster
thinning and defoliation treatments were investigated
and it was reported that only cluster thinning treatment
did not affect berry weight, while both defoliation and
cluster thinning treatments decreased cluster weight,
grain weight and number of berries per -cluster
(Bogicevic et al,, 2015). In a study in which 8, 16, 24 and
32 clusters were left on the vine, it was concluded that

the highest berry weight among physical characteristics
was obtained from 16 clusters/vine treatment when
yield and quality characteristics
(Pehlivan and Uzun, 2015). In another study in which

were evaluated
cluster thinning was carried out at a rate of % before
flowering and at berry set by topping, the table grape
variety Alphonse Lavallée was used. Treatments had no
effect on cluster width, length and density and berry
width and length, while berry weight increased with
thinning (Akural, 2016). In the present study, the effect of
cluster thinning treatments on berry traits was similar to
the previous studies. It is thought that the differences
between this study and other studies are due to reasons
such as variety selection, cluster thinning rates, cluster
thinning times and whether it is applied in combination
with other cultural practices or not.

3.2. Effect of Cluster Thinning Treatments on Cluster
Characteristics and Yield Value

The increase in total leaf area per unit area of crop with
cluster thinning practices has been reported by many
researchers as a reason for improved fruit quality (Fisher
et al, 1977; Prajitna et al,, 2007; Intrigliolo and Castel,
2011).

Table 2. Effect of cluster thinning treatments on cluster characteristics and yield value in Horoz Karasi grape variety

Cluster Thinning Levels Cluster Width (cm) Cluster Length (cm) Cluster Weight (g) Yield per Vine (kg)
S1 (Control) 14.75 +0.3382 A 20.50+ 0.3214 48 707.80 £ 23.8976 A 14.15+0.04
S2 13.43 £ 0.3382 48 21.26 £ 0.32144 752.13 £23.8976 A 12.03+0.08
S3 12.53 +0.3382 B¢ 20.80+0.32144 723.47 £23.8976 A 8.68+0.0¢

S4 11.16 £ 0.3382 ¢ 19.36+0.32148 517.87 £23.8976 8 4.14+0.0D

S5 11.56 £ 0.3382 ¢ 20.33+0.321448 733.13 £23.8976 A 293+0.0E

Mean values with different superscripts within the same column indicate a significant difference (Duncan, P<0.05).
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Figure 3. Effect of cluster thinning treatments on cluster width and length. (One-way ANOVA with Duncan, P<0.05, S1-
20 cluster/vine; S2-16 cluster/vine; S3-12 cluster/vine, S4-8 cluster/vine and S5 -4 cluster/vine).
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Figure 4. Effect of cluster thinning treatments on cluster weight and yield per cluster. (One-way ANOVA with Duncan, P
< 0.05, S1-20 cluster/vine; S2-16 cluster/vine; S3-12 cluster/vine, S4-8 cluster/vine and S5 -4 cluster/vine).
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In this study, when cluster characteristics were analyzed
with cluster thinning, S1 (20 clusters/vine) in terms of
cluster width and yield per cluster, and S2 (16
clusters/vine) in terms of cluster weight and length,
cluster thinning came to the fore (Table 2, Figure 3, and
Figure 4).

In a study conducted on Crimson Seedless cultivar, it was
reported that cluster thinning and leaf removal
treatments positively affected cluster weight (Abd El-
Razek et al,, 2010). Shiraz grape variety was used in the
thinning study applied after berry set in the vines and
cluster thinning was performed at different rates of 8, 16,
24 and 32 clusters/vine. In parallel with our study, the
highest yield was obtained from the thinning treatment
in which the most clusters were left; unlike the previous
study, the differences between cluster width, length and
weight values were not statistically significant in this
study (Kalinkara, 2012). In another study conducted by
Ilgaz and Celik (2020), leaf removal and cluster thinning
were carried out in Syrah grape variety, and while yield
decreased with cluster thinning, cluster weight and
cluster length values increased In a study of Tempranillo
grape variety under semi-arid conditions with water
restriction and early cluster thinning practices, yield loss
occurred with cluster thinning practices, while must
characteristics were partially positively affected (Mancha
etal, 2020).

3.3. Effect of Cluster Thinning Treatments on
Chemical Parameters

Although the effects of cluster thinning treatments on the
chemical parameters; water soluble dry matter (WDSM),
pH, total acidity (TA) and ripening index (RI) differed
according to the levels in terms of the values obtained,
these differences were not statistically significant. The
values obtained for TSS with cluster thinning treatment
varied between 20.00 brix and 21.36 brix. The mean
values for pH value were between 4.43 and 4.54. The
mean pH values were between 4.43 and 4.54. TA values
were in the range of 3.74-3.81 with the treatments.
Maturity index values varied between 53.09-56.90 (Table
3).

In the study, although some differences were observed in
the effect of cluster thinning on the chemical properties
of the must, these differences were not found to be
statistically significant. Akcay (2012) thinned 25% of the
clusters in Mourvedre, Grenache and Syrah wine grape
varieties after the mole fall period. In parallel with the
study, it was found that the treatments did not have a

significant effect on the pH value. In the study on the
effect of Cabernet Franc on grape yield and quality
characteristics, 3 different cluster thinning treatments
(0%, 25% and 50%) were applied. According to the data
obtained, it was determined that the values of TSS
increased with the dilution rates (Koskosglu, 2021). In a
study in which 30% and 60% somak thinning was
applied on Cardinal and Amasya grape varieties one
week before flowering, it was reported that bunch
thinning applications decreased the fruit yield and the
amount of acid in the fruit, while the SCKM value
increased (Dardeniz and Kismali, 2002). Nail (2010)
reported that °Brix value increased with cluster thinning
in Cabernet Franc variety. In the study in which 40, 50,
60 and 80% clusters were left per vine in Tash-A-Ganesh
table grape variety, the lowest Brix value was calculated
in 80% clusters/vine and the highest in 60%
clusters/vine. Regarding the acidity percentage, the
lowest values were found in 40% clusters/vine and the
highest values were found in 60% clusters/vine
treatments (Somkuwar and Ramteke, 2006). There are
similarities and incompatibilities between the chemical
parameters obtained in this study and the data obtained
in other studies. The reasons for this situation may be the
difference in grape varieties used in the studies,
differences in cultural practices, ecological differences,
differences in thinning rates, thinning levels and thinning
times.

Similar to this study, Fanzone et al (2011) reported an
increase in phenolic content in the berries thanks to 50%
cluster thinning application during the flowering and
mole verasion. In Cabernet-Sauvignon and Carmenere
grape varieties, topping and cluster thinning treatments
were applied and as a result of the study, cluster thinning
treatment caused an increase in phenolic compounds
(Bordeu et al,, 2014). Bekar and Cangi (2018) reported
that the highest values in terms of the amount of
phenolic-flavonoid substances were obtained from 30%
and 60% cluster thinning applications in their study in
Narince grape variety. In a study using red grape
varieties (Syrah, Cabernet Sauvignon), cluster thinning
was performed in 3 different periods from ripening to
harvest. It was determined that the grapes treated with
thinning were a good source of phenolic compounds. It
was reported to show a higher antioxidant activity in the
thinning performed during the intermediate ripeness
period (Carmona-Jiménez et al., 2021).

Table 3. Effect of cluster thinning treatments on chemical parameters in Horoz Karasi grape variety

Cluster Thinning Levels TSS (°Brix)

pH TA(g/L)

S1 (Control) 2136 £1.5176 Ns

S2 20.53 +1.5176Ns
S3 20.00 £ 1.5176Ns
S4 21.20 £1.5176 NS
S5 20.40 £ 1.5176Ns

4.54 £ 0.079Ns 3.75+ 0.0260 Ns
4.52 £ 0.079NNs 3.76 £ 0.0260 NS
4.49 = 0.079NNS 3.76 £ 0.0260 NS
4.43+ 0.079NNs 3.81 £0.0260 NS
4.49+ 0.079NNsS 3.74 £ 0.0260 NS

Mean values with different superscripts within the same column indicate a significant difference (Duncan, P<0.05).
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Table 4. Effect of cluster thinning treatments on phytochemical parameters in ‘Horoz Karasi’ grape variety

Cluster Thinning Levels

Total Phenolics Total Phenolics (ug GAE/g FW)

FRAP (TE/g FW)

S1 (Control) 394.38 + 0.4255 F

S2 421.54 +0.4255D
S3 462.36 £0.4255 ¢
S4 518.41+ 0.42554
S5 502.37+0.42558

83.16 £ 0.6373D
87.37 £0.6373 ¢
90.49 £ 0.6373 BC
95.44 +0.6373 4
92.45 £ 0.6373 4B

Mean values with different superscripts within the same column indicate a significant difference (Duncan, P<0.05).

mTotal Phenolic( pg

gallic acid equivalent/g fresh fruit)

mFrap (trolox equivalent/g fresh weight)

600
500 d
400
300
200
100

(=]

s1 52

s4 55

Figure 5. Effect of cluster thinning treatments on total phenolic and total antioxidant activity. (One-way ANOVA with
Duncan, P<0.05, S1-20 cluster/vine; S2-16 cluster/vine; S3-12 cluster/vine, S4-8 cluster/vine and S5 -4 cluster/vine).

In Cabernet Sauvignon and Probus (Vitis vinifera L.) wine
grape varieties, both cluster thinning and leaf removal
treatments caused changes in anthocyanin ratios in
wines obtained from the grapes (Ivanisevic¢ et al., 2020).
As a result of a study investigating the effects of cluster
thinning on the amounts of phytochemical substances in
Narince grape variety, it was reported that a positive
effect occurred in all phytochemical substance amounts
(Demirer, 2017). In the Blauer Portugieser grape variety
Blauer Portugieser, along with cluster thinning
treatments, thinning treatments significantly increased
the content of total anthocyanins, flavonols and
hydroxycinnamic acids in grapes and wine, but not total
flavanols (Rescic¢ et al,, 2015).

3.4. Effect of Cluster Thinning Treatments on
Phytochemical Parameters

When the effect of cluster thinning treatments on
phytochemical properties was analyzed, the lowest
values were obtained at cluster thinning level S1, where
no thinning treatment was applied, while the highest
values were obtained at cluster thinning level S4, where
8 clusters/vine treatment was applied (Table 4 and
Figure 5).

Similar to this study, Fanzone et al (2012) reported an
increase in phenolic content in the berries thanks to 50%
cluster thinning application during the flowering and
mole verasion. In Cabernet-Sauvignon and Carmenere
grape varieties, topping and cluster thinning treatments
were applied and as a result of the study, cluster thinning
treatment caused an increase in phenolic compounds
(Bordeu et al,, 2014). Bekar and Cangi (2018) reported
that the highest values in terms of the amount of
phenolic-flavonoid substances were obtained from 30%
and 60% cluster thinning applications in their study in

Narince grape variety. In a study using red grape
varieties (Syrah, Cabernet Sauvignon), cluster thinning
was performed in 3 different periods from ripening to
harvest. It was determined that the grapes treated with
thinning were a good source of phenolic compounds. It
was reported to show a higher antioxidant activity in the
thinning performed during the intermediate ripeness
period (Carmona-Jiménez et al., 2021). In Cabernet
Sauvignon and Probus (Vitis vinifera L) wine grape
varieties, both cluster thinning and leaf removal
treatments caused changes in anthocyanin ratios in
wines obtained from the grapes (Ivanisevi¢ et al., 2020).
As a result of a study investigating the effects of cluster
thinning on the amounts of phytochemical substances in
Narince grape variety, it was reported that a positive
effect occurred in all phytochemical substance amounts
(Demirer, 2017). In the Blauer Portugieser grape variety
Blauer Portugieser, along with thinning
treatments, thinning treatments significantly increased
the content of total anthocyanins,
hydroxycinnamic acids in grapes and wine, but not total
flavanols (Rescic et al,, 2015).

cluster

flavonols and

4. Conclusion

In this study, five different levels of cluster thinning were
applied on Horoz Karasi grape variety and yield and
quality characteristics were analyzed. Cluster thinning
did not have a significant effect on chemical traits, but
had an effect on physical and phytochemical traits of
Horoz Karasi grape variety. When the data obtained were
analyzed, especially the cluster thinning treatments at S2
and S3 levels came to the forefront with their grape
quality improving properties. The positive effect of S3
cluster thinning treatment on phytochemical parameters
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can be considered as an alternative method for grape
production, especially for functional food production.
Although the data obtained with the results of the study
are a source for further studies, there is always a need for
further applications with other varieties.

Author Contributions

The percentages of the authors’ contributions are
presented below. All authors reviewed and approved the
final version of the manuscript.

B.G. S.S.D. N.S.
C 20 60 20
D 20 60 20
S 20 60 20
DCP 20 60 20
DAI 20 60 20
L 20 60 20
W 20 60 20
CR 20 60 20
SR 100
PM 20 60 20
FA 30 40 30

C=Concept, D= design, S= supervision, DCP= data collection
and/or processing, DAI= data analysis and/or interpretation, L=
literature search, W= writing, CR= critical review, SR=
submission and revision, PM= project management, FA= funding
acquisition.

Conflict of Interest
The authors declared that there is no conflict of interest.

Ethical Consideration

Ethics committee approval was not required for this
study because of there was no study on animals or
humans.

Acknowledgments

This study was produced from a first author’s master
thesis, named ‘Horoz Karasi Cesidinde Salkim Seyreltme
Uygulamalarimn Verim ve Kalite Ozellikleri Uzerine
Etkisi (The Effects of Cluster Thinning Yield and Quality
on ‘Horoz Karasi’ Cultivar of Grapevine)’, presented at
Tokat Gaziosmanpasa University.We would like to thank
Assoc. Prof. Dr. Sevgi Gezici for their help in laboratory
studies.

References

Abd El-Razek, E., Treutter, D., Saleh, M. M. S., ElI-Shammaa, M.,
Fouad, A.A., Abdel-Hamid, N. & Abou-Rawash, M. (2010). Effect
of defoliation and fruit thinning on fruit quality of ‘Crimson
Seedless’ grape. Research Journal of Agriculture and Biological
Sciences, 6(3), 289-295.

Akgay, G. (2012). The effects of cluster thinning, leaf, tip and top
removal on yield and quality in Grenache, Syrah and
Mourvedre grape varieties (MSc Thesis, Namik Kemal
University, Institute of Science).

Akural, M. (2016). The effects of defoliation, cluster thinning and
top removal treatments on grape yield and quality in Alphonse
Lavallée grape variety (MSc Thesis, Adnan Menderes

University, Institute of Science).

Bekar, T., & Cangi, R. (2018). Effects of bunch thinning on yield
and must composition in Narince grape variety. Bahge,
47(0zel Sayr 1: Tiirkiye 9. Bagciik ve Teknolojileri
Sempozyumu), 605-612.

Bogicevic, M., Maras, V., Mugosa, M., Kodzulovi¢, V., Raicevi, .,
Suéur, S., & Failla, 0. (2015). The effects of early leaf removal
and cluster thinning treatments on berry growth and grape
composition in cultivars Vranac and Cabernet Sauvignon.
Chemical and Biological Technologies in Agriculture, 2(1), 13.

Bordeu, E., Cafién, P. M., Gonzalez, A. S., & Alcalde, J. A. (2014).
Red wine phenolic composition: the effects of summer pruning
and cluster thinning. International Journal of Agriculture and
Natural Resources, 41(2), 235-248.
https://doi.org/10.4067/S0718-16202014000200010

Carmona-Jiménez, Y., Palma, M., Guillén-Sanchez, D. A., & Garcia-
Moreno, M. V. (2021). Study of the cluster thinning grape as a
source of phenolic compounds and evaluation of its
antioxidant potential. Biomolecules, 11, 227.
https://doi.org/10.3390/biom11020227

Celik, H. (2006). Grape variety catalog. Sunfidan A.S. Professional
Books Series:3.

Celik, S. (1998). Bagcilik (Ampeloji). Anadolu Matbaasi.

Cemerogluy, B. (1992). Fundamental analysis methods in the fruit
and vegetable processing industry. Biltav Yay.

Climaco, P., Teixeira, K., & Ferreirinho, M. C. (2005). Efeitos da
monda de cachos no rendimento e qualidade da cv. Alicante
Bouschet. Vinea, Revista Viticultura Alentejo, Abril-Junho, 13,
16.

Dardeniz, A, & Kismali, 1. (2002). Research on the effects of
different crop loads on grape and stick yield and quality in
Amasya and Cardinal grape varieties. Journal of Ege University
Faculty of Agriculture, 39(1), 9-16.

Demirer, B. (2017). The Effect of cluster thinning applications on
resveratrol, antioxidant and total phenolic compound contents
in grain of Narince variety. (MSc Thesis. Ankara University,
Institute of Science and Technology).

Dumartin, P., Lemoine, B., & Marcorelles, S. (1990). Les travaux
en vert de la vigne. Progreéss Agricole et Viticole, 107(6), 143-
144.

Fanzone, M., Zamora, F., Jofré, V., Assof, M., Gémez-Cordovés, C.,
& Pefia-Neira, A. (2012). Phenolic characterisation of red
wines from different grape varieties cultivated in Mendoza
province (Argentina). journal of the Science of Food and
Agriculture, 92(3), 704-718.
https://doi.org/10.1002 /jsfa.4638

Fisher, K. H., Bradt, O. A,, Wiebe, J., & Dirks, V. A. (1977). Cluster-
thinning ‘de Chaunac’French hybrid grapes improves vine
vigor and fruit quality in Ontariol. Journal of the American
Society  for  Horticultural Science, 102(2), 162-165.
https://doi.org/10.21273/JASHS.102.2.162

Geng, S., & Soysal, M. I. (2018). Parametric and nonparametric
post hoc tests. Black Sea Journal of Engineering and Science,
1(1), 18-27.

llgaz, F., & Celik, M. 2020. Effects of leaf removal and cluster
thinning treatments on yield and quality in Shiraz grape
variety. Journal of Ege University Faculty of Agriculture, 57(2),
239-248. https://doi.org/10.20289/zfdergi.598983

Intrigliolo, D. S, & Castel, ]. R. (2011). Interactive effects of
deficit irrigation and shoot and cluster thinning on grapevine
cv. Tempranillo. Water relations, vine performance and berry
and wine composition. Irrigation Science, 29, 443-454.

IvaniSevic, D., Kalajdzic, M., Drenjancevic, M., Puskas, V., & Korac,
N. (2020). The impact of cluster thinning and leaf removal
timing on the grape quality and concentration of monomeric

BS] Agri / Bestami GUN et al.

7



Black Sea Journal of Agriculture

anthocyanins in Cabernet-Sauvignon and Probus (Vitis
vinifera L) wines. OENO One, 1, 63-74.
https://doi.org/10.20870/0eno-one.2020.54.1.2505

Jackson, D. I, & Lombard, P. B. (1993). Environmental and
management practices affecting grape composition and wine
quality-a review. American Journal of Enology and Viticulture,
44(4), 409-430. https://doi.org/10.5344 /ajev.1993.44.4.409

Kalinkara, E. C. (2012). The effect of cluster thinning on yield
and quality in Shiraz grape variety (MSc Thesis, Akdeniz
University. Institute of Science and Technology).

Koskosoglu, B. (2021). The effect of different rootstock and
cluster thinning applications on the yield and quality of
cabernet Franc grape variety in a sloping vineyard (MSc
Thesis, Tekirdag Namik Kemal University, Institute of
Postgraduate Education).

Lorenz, D. H., Eichhorn, K. W,, Bleiholder, H., Klose, R., Meier, U.,
& Weber, E. (1995). Growth Stages of the Grapevine:
Phenological growth stages of the grapevine (Vitis vinifera L.
ssp. vinifera)—Codes and descriptions according to the
extended BBCH scale. Australian Journal of Grape and Wine
Research, 1(2), 100-103. https://doi.org/10.1111/j.1755-
0238.1995.tb00085.x

Mancha, L. A, Uriarte, D., Valdés, E., Moreno, D., & Prieto, M. D. H.
(2020). Effects of regulated deficit irrigation and early cluster
thinning on production and quality parameters in a vineyard
cv. Tempranillo under semi-arid conditions in southwestern
Spain. Agronomy, 11(1), 34.
https://doi.org/10.3390/agronomy11010034

Martins, S. (2007). Monda de cachos na casta Touriga nacional.

Thesis,
Universidade Técnica de Lisboa, Universidade do Porto).

Mawdsley, P. F., Peterson, J. C. D., & Casassa, L. F. (2019). Multi-
year study of the effects of cluster thinning on vine
performance, fruit and wine composition of Pinot noir (clone
115) in California’s Edna Valley AVA (USA). Scientia
Horticulturae, 256, 108631.
https://doi.org/10.1016/j.scienta.2019.108631

Nail, W. R. (2010). Effects of fruit thinning on yield, fruit quality
and vine performanceof red Bordeaux wine grape. The
Connecticut Agricultural Experiment Station New Heaven
Bulletin, 1025.

Ozer, C,, Kiraci, M. A,, & Delice, A. (2005). Effects of gibberellic
acid and girdling applications on yield, quality, and growth in
some newly improved seedless table grape varieties. 6th
Turkish Viticulture Symposium (pp. 367-374).

Ozgen, M., Reese, R. N., Tulio, A. Z., Scheerens, ]. C., & Miller, A. R.
(2006). Modified 2, 2-azino-bis-3-ethylbenzothiazoline-6-
sulfonic acid (ABTS) method to measure antioxidant capacity
of selected small fruits and comparison to ferric reducing
antioxidant power (FRAP) and 2, 2 ‘-diphenyl-1-picrylhydrazyl
(DPPH) methods. Journal of Agricultural and Food Chemistry,
54(4),1151-1157. https://doi.org/10.1021/jf051960d

efeitos no rendimento e qualidade (MSc

Palliotti, A., & Cartechini, A. (1998). Cluster thinning effects on
yield and grape composition in different grapevine cultivars.
Acta Horticulturae, 512, 111-119.
https://doi.org/10.17660/ActaHortic.2000.512.11

Pehlivan, E. C., & Uzun, H. I. (2015). Effects of cluster thinning on
yield and quality traits in Shiraz grape variety. Yiiziinciiyil
University Journal of Agricultural Sciences, 25(2), 119-126.
https://doi.org/10.29133 /yyutbd.236407

Prajitna, A.,, Dami, I. E,, Steiner, T. E., Ferree, D. C,, Scheerens, J. C.,
& Schwartz, S. ]J. (2007). Influence of cluster thinning on
phenolic composition, resveratrol, and antioxidant capacity in
Chambourcin wine. American Journal of Enology and
Viticulture, 58(3), 346-350.
https://doi.org/10.5344 /ajev.2007.58.3.346

Res¢i¢, J., Mikulié-Petkovs$ek, M., Stampar, F., Zupan, A., & Rusjan,
D. (2015). The impact of cluster thinning on fertility and berry
and wine composition of 'Blauer Portugieser' (Vitis vinifera L.)
grapevine variety. Oeno One, 49(4), 275-291.
https://doi.org/10.20870/0eno-one.2015.49.4.16

Reynolds, A. G., Price, S. F., Wardle, D. A., & Watson, B. T. (1994).
Fruit environment and crop level effects on Pinot noir. I. Vine
performance and fruit composition in British Columbia.
American Journal of Enology and Viticulture, 45(4), 452-459.
https://doi.org/10.5344 /ajev.1994.45.4.452

Sabir, A., Bilir, H., & Tangolar, S. (2010). Effects of some summer
pruning practices on yield and quality of seedless grapes.
Selcuk Journal of Agriculture and Food Sciences, 24, 4-8.

Singleton, V. L., & Rossi, J. A. (1965). Colorimetry of total
phenolics with phomolybdis-phosphotungistic acid reagents.
American Journal of Enology and Viticulture, 16, 144-158.
https://doi.org/10.5344 /ajev.1965.16.3.144

Smart, R. E., & Robinson, M. (2006). Sunlight into Wine. A
Handbook for Winegrape Canopy Management. Winetitles.

Smithyman, R. P,, Howell], G. S., & Miller, D. P. (1998). The use of
competition for
reproductive sinks to reduce fruit set and botrytis bunch rot in

carbohydrates among vegetative and

Seyval blanc grapevines. American Journal of Enology and
Viticulture, 49(2), 163-170.
https://doi.org/10.5344 /ajev.1998.49.2.163

Somkuwar, R. G, & Ramteke, S. D. (2006). Yield and quality in
relation to different crop loads on Tas- A-Ganesh table grapes
(Vitis vinifera L.). Journal Plant Science, 1(2): 176-181.

Tangolar, S., Ozdemir, G. Bilir, H, & Sabir, A. (2005).
Determination of phenology, cluster and berry characteristics
of wine grape varieties in Pozanti/Adana ecological
conditions. 6. Tiirkiye Viticulture Symposium (pp. 58-63).

Tosun, U. (2019). The effects of cluster thinning applications on
yield and quality in table grape varieties (MSc Thesis, Tokat
Gaziosmanpasa University, Institute of
Technology).

Uzun, i. (1996). Viticulture. Akdeniz University Press.

Science and

BS] Agri / Bestami GUN et al.



