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PHYSICAL CHANGES OF SOME COLORED TABLE GRAPE
VARIETIES DURING RIPENING
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Abstract: In this study, it was aimed to determine the physical changes of seven different colored table grape varieties in the samples
taken at different periods until the ripening time. The cultivars used in the study are Alphonse Lavallée, Royal, Tekirdag Cekirdeksizi,
Michael Palieri, Karaerik, Bilecik irikara and Horoz Karasi. Grape samples were harvested for four weeks (20.08.2019, 27.08.2019,
02.09.2019 and 09.09.2019) every week for approximately one month until ripening. Cluster weight, bunch length and width, berry
weight, berry width-length and berry hardness values were taken from the harvested grapes. Horoz Karasi variety attracted attention
with its cluster weight (550.86 g) and cluster width (15.01 cm) characteristics. The Michael Palieri variety stood out with its berry
weight (8.92 g) and the Alphonse Lavallée variety with its berry hardness (0.94). Physical characteristics of all cultivars from fall to
maturity differed according to both periods and cultivars. While the varieties and periods used in the study serve the literature, they
are also an infrastructure for different studies with more varieties, different locations and different periods.
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1. Introduction

Considering the world agricultural activities, it can be
stated that grape is the third most valuable product after
tomato and potato with its economic value of 67.8 billion
dollars in 2016 (Alston and Sambucci, 2019). According
to the Food and Agriculture Organization of the United
Naitons (FAO) data, viticulture reached a value of 167.90
billion dollars in 2018 and it is estimated that it will
reach a value of 254.29 billion dollars by 2024. From the
perspective of producers, viticulture activities are seen as
an important source of income. Concentration of trade,
increasing competitiveness in global markets has been an
important goal for entrepreneurs and policy makers
(Seccia etal, 2015).

Considering the statistics in recent years, it is seen that
grape has increased despite the decrease in the vineyard
areas. The reason for this is the positive effect of
conscious cultural and chemical practices applied in
viticulture on yield and quality per unit area. In
particular, the development of technology and the
reduction of vineyard areas have led to an increase in
efforts to increase productivity. Various studies and
researches are carried out on increasing productivity
(Bahar et al., 2006; Sabir et al.,, 2010; Topuz, 2016).

Most of the grape in Turkey is used for table and raisin,
and some for wine. The share of fresh grape production
in our entire fruit production is % 50 (TUIK, 2019). The
potential of table grape production should be recognized
and factors such as domestic market, foreign market and

producer requests should be taken into consideration
(Kiract et al, 2009; Soyler et al, 2019). In addition,
grapes, which have an important place in human
nutrition, have so many benefits for human health.
Natural nutrition methods are recommended against
increasing diseases in recent years. The fact that grapes
are rich in antioxidant substances increases its
importance even more. Therefore, it is necessary to
increase the consumption of grapes (Cabaroglu and
Yilmaztekin, 2006).

One of the factors that determine the quality of grapes is
ripening. If viticulture is to be carried out economically in
a region, it is very important to know the optimum
maturity of the variety to be grown. The ripening of
grapes is affected by climatic conditions. Temperature,
rains and sunshine duration for each variety to mature
are variety specific (Winkler et al,, 1974).

The climatic conditions of the Tokat province in Turkey;
Being suitable for viticulture, it also enables the
cultivation of commerecially important table grapes. In the
study, it was aimed to determine the physical changes
that occur for 4 weeks until the harvest time in standard
colored table grape varieties adapted to the conditions of

Tokat province in Turkey.

2. Material and Methods

2.1. Material

This study was carried out in 2017 in the vineyard of
Central

Black Sea Transitional Zone Agricultural
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Research Institute (40° 32' 17.20" N, 36° 45' 09.53" E).
The planting density of the vineyard is 3.0 x 1.75 m. A
midwire cordon support system is used in the vineyard.
Grape varieties used as material in the study were
grafted onto 1103 paulsen American rootstock and were
planted with a double-arm cultivation system with a
stem height of 70 cm.

2.2. Methods

Grape samples were harvested approximately 1 month
before the ripening time of the varieties, every week and
for a total of four weeks (20.08.2019, 27.08.2019,
02.09.2019 and 09.09.2019). Necessary processes in the
harvested grapes were carried out in the laboratories of
Tokat Gaziosmanpasa University, Faculty of Agriculture,
Department of Horticulture in Turkey. Grape cultivars
were harvested on 20 and 28 August, on 2 and 9
September, between 08:00 and 10:00 in the morning. In
each harvest period, 10 clusters were taken from one
replication and brought to the laboratory in ice
containers. Analyzes of physical properties were made.
The analyzes made are as follows;

2.2.1. Cluster weight

Samples of 3 clusters of each variety and replication
harvested on the same days for four weeks were brought
to the laboratory. The cluster weight was determined by
weighing the samples with a precision balance (DENSI
PC-100W model with 0.01 precision).

2.2.2. Cluster length and width (cm)

The length and width of the cluster, whose weight was
taken, were measured with a ruler.

2.2.3. Physical properties of the berry

With 10 berry taken from each bunch (4-4-2), a total of
100 berry weight was taken. The width (mm) and length
(mm) of 10 randomly selected berries from the
granulated samples of each replication were measured
with the help of caliper. The fruit flesh firmness of the
same berries was measured with a precision scale (0.01
g) and a hardness meter (PCE. SLJ-B) with a 1.54 mm
piercing tip.

2.2.4. Statistical analysis

The study was carried out according to the divided plot
design with 3 replications and 6 vines in each replication.
After the obtained data were subjected to analysis of
variance, LSD (0.05) test was used to compare the means
(Geng and Soysal, 2018). All the data of the cultivars
during the harvest period were separately evaluated
(random blocks) and analyzed.

3. Results and Discussion

When the varieties were examined among themselves,
the differences in physical properties other than berry
width and berry size were found to be statistically
significant. The highest values in terms of cluster weight
and cluster width were obtained in Horoz Karasi (550.86
g; 15.01 cm) cultivar. The highest value in cluster length
was obtained in Karaerik variety (22.61 cm). In terms of
berry weight, Michele Palieri (8.92 g) stood out. Finally,
when the berry hardness was examined, it was found
that Alphonse Lavallée (0.94) had the highest value
(Table 1).

When the physical properties were examined in terms of
periods, the differences in all physical properties except
berry width and berry weight were found to be
statistically significant. When the characteristics that
show differences are examined, the 4th period (438.68 g)
comes to the fore in terms of cluster weight, while the
2nd period (398.96 g) follows it, and the 1st and 3rd
periods (395.33; 376.20 g) are in the same group. In
terms of cluster width, the 2nd and 3rd periods are in the
same statistical group with the highest values (13.30;
13.19 cm) and the order changes as 4th period (12.62
cm) and 1st period (11.99 cm). In cluster length, the 4th
period (21.04 cm) came to the fore, followed by the 2nd
period (20.41 cm), the 1st period and the 3rd period
(19.32; 18.83 cm) lastly took place in the same group. In
terms of berry size, the 2nd, 3rd and 4th periods (23.38;
23.83; 23.78 mm) were in the same statistical group with
the highest values. Berry hardness value was included in
the same statistical group with the highest values in the
1st and 3rd periods (0.92; 0.85) (Table. 2).

Table 1. Cluster weight (g), cluster width (cm), berry width-length (mm), berry hardness values of the cultivars*

Cultivar Cl.uster .Cluster Cluster E.Berry Berry width ~ Berry width Berry
weight (g) width (cm) length (cm) weight (g) (mm) (mm) harness

Alphonse Lavallée 35242 13.06P 19.67bc 7.52b 22.22 22.84 0.942
Bilecik irikara 389.70bc 10.90¢ 17.98«d 3.95d 17.6 18.37 0.852b
Horoz Karasi 550.862 15.012 20.13b 8.902 36.76 30.63 0.932
Karaerik 372.28 12.18b 22.61a 5.48¢ 19.47 21.64 0.74bc
Michele Palieri 441.34> 12.89b 22.33a 8.92a 23.21 26.03 0.842b
Royal 381.32d 13.06> 19.11bdd 8.12b 23.14 23.75 0.78bc
TC 328.144 12.35b 17.464d 4.96¢ 18.81 20.27 0.66¢
LSD 57.14 1.24 2.11 0.66 N.S N.S 0.12

*Mean values with different superscripts in the same effects indicate a significant difference (P<0.05).

TC= Tekirdag cekirdeksiz
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Table 2. Cluster weight (g), cluster width (cm), berry width-length (mm), berry hardness values of the periods*

. Cluster Cluster Cluster length Berry Berry width Berry length Berry

Period . . .
weight (g) width (cm) (cm) weight (g) (mm) (mm) hardness

1 376.20b 11.99b 19.32b 6.66 20.55 22.45b 0.92a
2 398.962b 13.30a 20.41ab 6.75 20.72 23.38a 0.75b
3 395.33b 13.192 18.83b 7.15 20.86 23.832 0.852
4 438.682 12.62ab 21.042 6.78 29.99 23.782 0.74b
LSD 43.19 0.94 1.6 N.S N.S 0.62 0.08

*Mean values with different superscripts in the same effects indicate a significant difference (P<0.05).

When the physical properties of the cluster and the berry
were examined in terms of the interaction of the variety
X period, only the differences in the cluster weight and
cluster width were found to be statistically significant.
The highest value in terms of cluster weight was obtained
from the 2nd period of Horoz Karasi (649.49 g), while the
lowest value was obtained from the 4th period of
Tekirdag Cekirdeksiz (279.40 g). In terms of cluster
width, Horoz Karasi 2nd period stood out again (17.56
cm), while the lowest value was obtained in Bilecik
irikara 1st period (9.67 cm). The results of the cluster
weight, cluster width and other physical properties are as

in Table 3.

Grape is not a climacteric fruit and is consumed when it
is harvested. In determining the maturity of table and
wine grapes, physical properties such as appearance of
the fruit, skin color, berry size, presence of firm and
spilled berries, and stem rupture resistance are taken
into account along with chemical properties (Kara and
Gergekcioglu, 1993). The characteristics (shape, color,
width, length) of the cluster, which is the structure
formed by the combination of grape berries, are also
physical criteria for grapes.

Table 3. Cluster weight (g), cluster width-length (cm), berry width-length (mm), berry hardness values of cultivar X

period interaction*

. . Berry Berry width  Berry length Berry Cluster Cluster Cluster
Cultivar Period . . . length
weight (g) (mm) (mm) harness weight (g)  width (cm) (cm)
Alphonse Lavallée 1 7.14 21.81 21.98 0.91 403.42¢! 12.78vF 20.67
Alphonse Lavallée 2 7.95 22.49 23.44 0.82 347.89gK 13.060F 20.67
Alphonse Lavallée 3 7.67 22.35 23.09 0.89 334.11hK 13.67vE 17.22
Alphonse Lavallée 4 7.33 22.24 22.85 1.14 324.27hK 12.72bF 20.11
Bilecik irikara 1 3.00 16.16 16.75 1.00 283.94iK 9.67h 15.17
Bilecik irikara 2 4.22 18.03 18.60 0.77 368.47¢K 10.89FGH 17.44
Bilecik irikara 3 4.44 17.85 19.03 0.84 472.69¢F 12.2246 19.89
Bilecik irikara 4 4.13 18.34 19.09 0.77 433.694H 10.80FGH 19.42
Horoz Karasi 1 9.01 21.51 29.85 0.95 470.78¢<F 12.47¢<F 18.39
Horoz Karasi 2 9.06 20.95 30.78 0.77 649.492 17.562 22.67
Horoz Karasi 3 8.61 20.49 30.47 1.11 476.80cD-E 14.89v-C 18.78
Horoz Karasi 4 891 84.08 31.41 0.90 606.3628 15.1128 20.67
Karaerik 1 4.75 18.29 20.08 0.88 308.201K 10.78fGH 22.33
Karaerik 2 5.37 19.38 21.42 0.79 382.47eK 13.28bF 23.67
Karaerik 3 5.71 19.73 22.20 0.67 455.24¢6 13.22bF 20.56
Karaerik 4 6.10 20.47 22.84 0.62 343.208K 11.44eH 23.89
Michele Palieri 1 9.27 23.88 25.07 0.99 432.094H 11.61eH 20.78
Michele Palieri 2 7.64 22.15 25.40 0.69 376.51eK 13.11bF 22.33
Michele Palieri 3 9.61 22.94 26.87 0.87 394.02¢) 12.45¢6 20.00
Michele Palieri 4 9.15 23.87 26.79 0.79 562.73BC 14.39b>D 26.22
Royal 1 8.24 23.10 23.39 0.91 359.44K 12.83bF 19.00
Royal 2 8.13 23.32 24.15 0.81 319.73hK 13.00bF 18.33
Royal 3 8.53 23.31 23.90 0.87 324.99hK 12.44¢6 18.00
Royal 4 7.56 22.82 23.58 0.52 521.13b¢D 13.94bE 21.11
TC 1 5.21 19.10 20.01 0.79 375.52¢eK 13.78vE 18.89
TC 2 4.84 18.70 19.90 0.62 348.15¢K 12.2246 17.78
TC 3 5.49 19.36 21.26 0.74 309.4911K 13.44bE 17.33
TC 4 4.31 18.10 19.93 0.48 279.40k 9.94¢H 15.83
LSD N.S N.S N.S N.S 114.31 2.51 N.S

*Mean values with different superscripts in the same effects indicate a significant difference (P<0.05).

TC= Tekirdag cekirdeksiz

BS] Agri / Seda SUCU and Kadir BARAN 119



Black Sea Journal of Agriculture

Parameters such as cluster weight and cluster size vary
according to grape varieties. It is not only the variety that
affects the cluster structure and properties, but also;
Many factors such as ecological conditions, presence of
buds and its condition on the shoot, cultural processes
applied to the vine also come into play as influencing
factors (Celik et al., 1998; Celik, 2011; Kamiloglu and
Ustiin, 2014).

There is an increase in weight and volume in the period
from berry setting to ripening. Although this increase
varies according to cultivar characteristics, just like in
cluster characteristics, it is also closely related to factors
such as pruning, precipitation, sun exposure, light, soil
characteristics, spraying, and plant growth regulators
(Agaoglu, 2002).

In a study conducted by Cangi et al. (2011) with wine
varieties in Kazova region, the averages of cluster
weights of Gewirztraminer, Pinot Noir, Syrah and
Narince varieties differed between 2007 and 2008. This
difference was attributed to the difference between
cultivars and years. The fact that the findings of the
cluster weights in the study made a statistical difference
between both cultivars and periods shows parallelism
with this study. In another study, the weights of clusters
in different parts of the vine were examined in Cardinal
and Amasya grape varieties in Canakkale ecology, and as
a result of the research, it was concluded that the
averages of the two varieties varied according to the
places. In this case, it is a proof that not only the variety
but also the cluster characteristics can vary even in the
same vine. Verigo, Horoz Karasi, Altoni Red, Ergin
Cekirdeksizi, Perlette and Italia cultivars were used in
another study in which three-year (2004, 2005, 2007)
data were obtained on some table varieties in KKTC
ecological conditions. Different varieties have come to
the fore every year in terms of cluster weight. This shows
that the period (year) difference is effective in cluster
weight as in our study. While the Horoz Karas1 variety
appeared as the variety with the highest cluster weight
average (50.86 g) in the study, this study also showed a
parallel value with the study, with an average weight of
468-736 g (Tangolar et al,, 2007). In the study carried out
with Bogazkere, Chardonay, Emir, Merlot, Narince,
Okiizgozii, Riesling varieties in Kazova region, it was
reported that the berry size increased until the harvest
period and this varied according to the cultivars (Sen,
2008). In the study, similar to this study, the differences
in berry weight were important in terms of varieties.

In a study conducted by Aydin (2015) on the
determination of some chemical contents of grape
varieties grown in Amasya at different maturity periods,
the averages of 100-berry weights taken in three
different periods (one week before the harvest, one week
before the harvest and one week after the harvest),
respectively; It has been reported that it is in the red
pointed fragrant grape variety with 774. 56 g, 838.44 g
and 861. 63 g and it varies according to the varieties in
parallel with the study.

4. Conclusion

Considering the effect of sampling periods in the study on
cluster characteristics, cluster weights increased towards
maturation. Cluster width reached its highest values in
the 2nd and 3rd periods. The highest value of cluster
length is the fourth period. Considering the effects of the
periods on the grain properties, the effects of grain
weight and grain width were found to be insignificant.
Berry size value found its highest value in the 2nd, 3rd
and 4th periods. Berry hardness changed according to
the periods and the highest values were determined in
the 1st and 3rd periods.

In the study, the physical properties of all cultivars from
mole to ripening differed according to both periods and
cultivars. In recent years, it is known that people's
perception of the food they consume focuses on quality
rather than quantity. We can minimize quality losses by
harvesting the best quality grapes at the right time. While
the varieties and periods used in the study serve the
literature, they are also an infrastructure for different
studies with more varieties, different locations and
different periods.
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