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ABSTRACT

When cultivating table grapes, cultivars with high yield and quality are preferred. For this reason, it is very
important to pay attention to yield and bud fertility issues in breeding studies. It is necessary to conduct
bud fertility studies of new cultivars and to determine appropriate product loading with correct pruning. In
addition, since it is reported that bud fertility may change depending on the cultivar, it must be determined
by researches to be made in new cultivars. So, studies on the bud fertility of new cultivars are essential in
terms of informing the growers correctly. In this study, the bud fertility of 5 different new table grapes
(Atak 77, Pembe 77, Arifbey, Prima and Trakya Ilkeren) in Yalova Atatiirk Horticultural Central Research
Institute Vineyard Genetic Resources plot were studied. In order to determine the bud fertility of 5 new
table grape cultivars, from the 1% to 10t buds on the annual shoots were examined. The bud fertility values
of each bud and cultivar were investigated. As a result of the study, especially Atak 77 cultivar has come
to the forefront as the highest bud fertility value, whereas Pembe 77 has the lowest bud fertility value. In
addition, it was determined that the 3t and 4™ buds were the most productive buds over the general
averages. It was determined that the first bud had the lowest bud fertility. The results obtained from this
study will be transferred to the table grape growers for the correct winter pruning.
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BAZI YENIi SOFRALIK UZUM CESITLERININ (Vitis vinifera) GOZ VERIMLILIKLERININ
BELIRLENMESI

0z

Sofralik iiziim yetistiriciligi yaparken verim ve kalite yoniinden yiiksek ¢esitler tercih edilir. Bu nedenle,
1slah ¢aligmalarinda verim ve goz verimliligi konularina dikkat etmek ¢ok 6nemlidir. Yeni ¢esitlerin goz
verimliligi ¢alismalarini yiiriitmek ve dogru budama ile uygun iiriin yiiklemesini belirlemek gerekir. Ayrica
goz verimliliginin ¢eside bagl olarak degisebilecegi bildirildigi i¢in, mutlaka yeni g¢esitlerde yapilacak
aragtirmalar ile belirlenmesi gerekir. Bu calismada Yalova Atatlirk Bahge Kiiltiirleri Merkez Arastirma
Enstitiisii Bag Genetik Kaynaklar1 parselinde yer alan 5 farkli yeni sofralik {iziim ¢esidinin (Atak 77, Pembe
77, Arifbey, Prima ve Trakya Ilkeren) goz verimliligi incelenmistir. 5 yeni sofralik iiziim ¢esidinin goz
verimliligini belirlemek i¢in, yillik siirgiinlerde 1.’den 10. tomurcuklara kadar olan gozler incelenmistir.
Her bir ¢eside ait gozlerin verimlilik degerleri arastirilmistir. Caligma sonucunda 6zellikle Atak 77 ¢esidi
en yiiksek goz verimlilik degeriyle on plana ¢ikarken, Pembe 77 en diisilk goz verimlilik degerine sahip
oldugu anlasilmistir. Ayrica, 3. ve 4. gozlerin genel ortalamalar {izerinden en verimli gozler oldugu
belirlenmistir. Tk goziin en diisiik goz verimlilik degerine sahip oldugu belirlenmistir. Bu ¢alismadan elde
edilen sonuglar, dogru kis budamasi i¢in sofralik {iziim yetistiricilerine aktarilacaktir.

Anahtar Kelimeler: Verim, kis tomurcugu, salkim sayisi, kis budamasi

INTRODUCTION stem). Inside the buds contain usually three

primordial shoots. These buds appear in the

Buds are the small part of the vine that rest summer of previous growth cycle green and
between the vine’s stem and the petiole (Ieaf covered in scales [17]. The winter buds on the
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annual shoots are closely related to the yield of
the vine and thus the vineyard [12]. 0-4 pieces
of inflorescences (primordium) can be found in
the primary bud of the winter buds of the vine.
However, 4 inflorescences are rarely
encountered. The number of draft panicles in
the primary bud is usually between 1-2 pieces.
Conditions such as climate, maintenance
conditions, and optimum product amount for
vine can affect the number of cluster draft.

Some primary buds may not be able to form
a cluster at all. These winter buds have no
fruitfulness, and the summer shoots that birth
from them are also have no fruitfulness shoots
[8].  Fruitfulness is also  inherited
characteristics that is also influenced by
environmental factors at the time of
inflorescence primordium initiation [17]. The
number of panicle drafts in each bud is
different according to the cultivars, and this
number varies depending on the bud location
on the shoot [7].

The number of winter buds to be left on a
vine during pruning affects the development
and yield of the green part of the vine during
the development period. The important thing in
pruning is to create a balance between
vegetative development and product yield.
Therefore, in order to decide on the shape of
pruning, it must be known the productivity of
the winter buds depending on the level of the
shoots [18]. The yield potential of the vineyard
is related to the number of vines per unit area,
the number of buds on the vines, the number of
bunch in the buds and the bunch weight [3, 10].

The productivity of the vineyard is related
to the number of vines per unit area is also
related to the number of buds on the vines, the
number of panicles in the buds and the panicle
weight. [10]. Knowing the bud fertility in
advance will help to adjust the number of buds
to be left on the vine during winter pruning and
to determine the cut lengths of the annual
shoots [12].

It is important to know the change of the
fertility of winter buds on annual shoots of
grapevines in order to determine the pruning
method to be applied in grape cultivars.
Pruning without taking into consideration the
development and productivity of the cultivars
causes the dwarf vine and also decrease the
yield [6].
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In short, pruning ensures that the vineyard
gives regular and quality products every year
during its economic life. For this, it is possible
to determine the pruning requests of the
cultivars correctly [8].

In very productive grape cultivars, all buds
on the main shoots are productive from the
bottom, but the buds at the bottom of the shoots
are more productive. Such cultivars (Alphonse
Lavalleé, Hamburg Muscat, Cardinal, Italy,
Sergeant) 1-3. pruned short over the eyes.
Therefore, cultivars such as Alphonse
Lavalleé, Muscat, Hamburg, Cardinal, Italia
and Cavus are pruned short from second/third
bud. Some cultivars (Papaz Karasi, Hasandede,
Sylvaner, Furmint and Okiizgézii) bud fertility
increase after the second bud so we called these
cultivars are moderate productive. Such
cultivars are pruned half-long from third or
fifth bud [1]. Such cultivars Sultani, Yuvarlak
Cekirdeksiz, Siyah Cekirdeksiz, Black
Monnuca, Pembe Gemre, and Yapincak have
productive buds in the middle of the shoots. So
they must be pruned long from fifth to ten buds
[15].

Environmental conditions have a great
influence on bud fertility. Light intensity,
temperatures, and water availability are the
most important environmental factors. High
light intensity and temperatures promote
synthesis ~ of  cytokinins  that  favor
differentiation of the inflorescence primordia
[16]. Bud fertility has a strong genetic
component, which results in wide variability of
this trait among different cultivars. knowledge
of the position of fertile buds in each cultivar is
an important aid for establishing more rational
pruning techniques that result in an increase in
vineyard yield [18].

Different methods are used to determine the
bud fertility of grapevine. Among these, the
most preferred method; it is the method of
forcing bud burst and detection of clusters on
each bud. Forcing bud burst and the detection
of clusters was preferred by different
researchers. Akin et al. [6] and Tas¢1 [13] used
the same method in their bud fertility studies
with different grape cultivars. So in this study,
five new table grape cultivars developed by
cross-breeding were studied to determine bud
fertility with this method.
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MATERIALS AND METHODS
Materials

Five new table grape cultivars (Pembe 77,
Atak 77, Arifbey, Prima and Trakya Ilkeren)
which are fifteen years old and grafted on
Kober 5 BB were used in this study. Cultivars
are grown in Yalova Atatiirk Horticultural
Central Research Institute Vineyard Genetic
Resources plot (Figure 1).

Pembe 77, Arifbey and Atak 77 were
developed by cross-breeding by Yalova
Atatiirk  Horticultural Central Research
Institute. Trakya Ilkeren cultivar was
developed by Tekirdag Viticulture Research
Institute and Prima was developed by INRA
(France) with a similar breeding program.
Some characteristics of these cultivars are
given in Table 1.

Table 1. Some characteristics of new table
grape cultivars used in the study

Cultivar | Berry | Berry Seed Harvest| Yield
Name | Colour | Size Time |(kg/vine)
Atak 77 | Yellow | 38 |Seeded| Late | 10-12
(8 g
Pembe 77| Pink Large Seeded| Late | 8-10
(7-8 gr)
. Large .
Arifbey | Yellow (7-8 gr) Seeded{Middle| 8-10
. Blue- | Middle Very
Prima Black | (5 gr) Seeded Early 7-8
Trakya | Blue- | Middle Very
Ilkeren | Black | (5-6 gr) Seeded Early 7-8
Methods

The cuttings belonging to the cultivars were
taken from the vineyard during the pruning
period and kept in cold storage at +4°C and
80% humidity until the time of the study. In
order to determine the bud fertility of the
cultivars Agaoglu [2] and {lter [15] methods
were used. A small amount of perlite was
placed in the 50x35 cm and 10 cm deep plastic
container, and a stretch film was made on the
container to allow the buds to stand upright
(Figure 2 and 3).

The study planned with completely
randomized block design with three
replications and there were 5 pieces of shoots
which have ten buds in each replication. The
buds were cut depending on the position of

shoot and placed again their position on the
container which covered with stretch film.

Plastic containers were filled with water in
order to cover bottom of the buds with water.
The buds kept in the climate room with
temperature 23-25°C and humidity 50-65% for
3 weeks (Figure 4). Although the bud burst and
see clusters differ depending on the cultivars,
data were collected from buds that burst after 4
weeks. Bud fertility of the cultivars was
determined by counting the clusters of each
bud (Figure 5).

The research was planned in a completely
randomized block design as a simple factorial
experimental design analysis of variance with
three replicates, also used two years average.
Variance analyses and multiple comparison
tests were done by JMP statistical package
program (version 13.0; SAS Institute, Cary,
NC, USA).

Trakya flkeren

Figure 1. Photos of five new table grape
cultivars
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Figure 4. The stage at which the buds begin to

burst in the climate room

Results and Discussion

When we evaluate the data obtained as a
result of this study with 5 different new table
grape cultivars, we see that the cultivars give
different results in terms of bud fertility. The
results of the evaluation on the average of the
replications of each cultivar and bud are given
in Table 2. The general bud fertility average of
the cultivars was 0.68. While Atak 77 and
Arifbey cultivars have above average and close
to average bud fertility value, Trakya Ilkeren,
Prima and Pembe 77 cultivars were below
average, respectively (Figure 6).
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According to the results of the evaluation on
the cultivars, it was understood that the Atak 77
cultivar, which is a white and late-season
cultivar, has the highest bud fertility. In the
evaluation made on the average of 10 buds, this
cultivar was found to have 1.08 bud fertility.
The most fertile bud was the first bud with 1.33
bud fertility value. The lowest bud fertility was
found that fifth bud with 0.73 bud fertility
value. Similar to the results obtained from this
study, Atak et al. [4] reported that Atak 77
cultivar is superior to other cultivars in terms
of yield in their study. They also reported that
this cultivar can be stored for a long time in
cold storage due to its large berry and thick
skin structure.

Arifbey cultivar, which is a white and
middle-season cultivar, has the second-highest
bud fertility. In the evaluation made on the
average of 10 buds, this cultivar was found to
have 0.68 bud fertility. The most fertile bud
was the 6% bud with 0.93 bud fertility value.
The lowest bud fertility was found that first bud
with 0.13 bud fertility value.

Pembe 77 cultivar, which is a pink and late-
season cultivar, has the lowest bud fertility. In
the evaluation made on the average of 10 buds,
this cultivar was found to have 0.45 bud
fertility. The most fertile buds were the 31, 4th,
5t and 6t buds with 0.53 bud fertility value.
The lowest bud fertility was found that 6™ and
7t buds with 0.33 bud fertility value.

Trakya Ilkeren, which is below the general
average of bud fertility, is a black and very
early cultivar. Average bud fertility value was
0.64 and the most fertile bud was 8" and 9*
buds with 0.80. The lowest bud fertility was
found first and 5% buds with 0.40.

Prima, which is below the general average
of bud fertility, is a black and very early
cultivar. This cultivar is developed by INRA
(France) and ripens quite early. Average bud
fertility value was 0.57 and the most fertile bud
was tenth bud with 0.73. The lowest bud
fertility was found first bud with 0.13.

According to the evaluation made
according to the order of the buds in the shoot,
especially the third (0.77), fourth (0.75) and
ninth (0.75) buds were found to be the most
fertile compared to the overall mean. The first
(0.49) and seventh (0.61) buds had the lowest
bud fertility. Celik et al. [11] reported that the
bud fertility of genotypes belonging to V.
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labrusca species was higher than V. vinifera. In
their study, they found bud fertility values
ranging from 0.34 to 3.82 with V. labrusca
genotypes. Gutiérrez-Gamboa et al. [14]
examined bud fertility in their study with a
local Chilean -cultivar (‘Carménére’). Bud
fertility reached an average of 1.3 bunch per
bud, min. 0.9 and max. 1.7. According to this,
‘Carménere’ showed low fertility in basal
buds.

Ledo et al. [18] studied to determine the
fertility index of 11 cultivars over five
production cycles. As a result of their studies,
they reported that cultivars had bud fertility
average values ranging from 0.24 to 0.95, as
very similar to our study. Also they reported
that bud fertility was strongly determined by
genetic and environmental factors, identifying
genotypes of high, intermediate, and low
fertility.

Table 2. Bud fertility values of the grape cultivars (between the 1%t and 10* buds). (Means
followed by different superscripts within the columns of each cultivar are significantly

different at a = 0.05)

Cultivars Bud Fertility (Clusters per Shoot)
I3t bud | 2™ bud | 3% bud | 4" bud | 5* bud | 6" bud | 7* bud | 8" bud | 9" bud [10* bud|Cultivar mean

Pembe 77 | 0.47b | 0.40b | 0.53b | 0.53a |0.53ab| 0.33¢ [ 0.33a|0.53b|040b|0.40a 0.45

Atak 77 133a|120a|127a|1.00a|0.73a|1.13a|087a|120a|1.132a]|093a 1.08

Trakya ilkeren| 0.40b | 0.60b [0.60ab| 0.67a | 0.40b | 0.73b | 0.67a |0.80 ab|0.80 ab| 0.73 a 0.64

Prima 0.13b | 0.60b |0.60 ab| 0.67a | 0.67a [0.60bc| 0.47a | 0.60b |0.60ab| 0.73 a 0.57

Arifbey 0.13b | 0.67b |0.87 ab| 0.87 a |0.60 ab|0.93 ab| 0.73a | 0.53 b |0.80ab| 0.67 a 0.68

BudMean | 049 | 069 | 077 | 0.75 | 059 | 0.74 | 0.61 | 0.73 | 0.75 | 0.69 0.68
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Figure 5. Just before evaluation of cultivars bud fertility and a bud with a cluster

Uyak and Dogan [20] determined bud
fertility at rates ranging from 0.14 to 1.96 in
their study to determine the bud fertility of
local grape cultivars in Semdinli region. The
bud fertility values they obtained is largely
similar to the values obtained in our study.

They also reported similarly with our studies
that there were differences between the
cultivars and the position of the buds. Uyak et
al. [21] in another study, bud fertility and
pruning levels of 8 cultivars grown in Hakkari
Yiiksekova were determined. Similar to our
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study they reported that cultivars had bud
fertility values between 0.67 and 1.84. Also,
they suggested pruning the cultivars medium or
long. In addition, depending on the bud fertility
values obtained from these cultivars, when
working with these cultivars in the vineyards
where excess product load is desired, a medium
level of pruning can be suggested instead of
short pruning.

Conclusions

Bud fertility is determined mainly by
genetic and environmental factors, also some
other factors also affect bud fertility. Bud
fertility mainly use to determine the pruning
also crop load. Knowledge of bud fertility is an
important aid in selection of new cultivars of
table grapes with high yield potential. As can
be seen from results, the bud fertility value

varies according to the cultivar and bud
position of the cultivar. Bud fertility of new
cultivars must be known for product load and
pruning advice in different systems. This is
even more important in pergola bond systems,
which have become increasingly widespread in
recent years because this system needs high
crop load. Therefore, it is necessary to make
recommendations according to pruning and
crop loading applications by knowing that it is
not the same bud fertility value for each
cultivar. Pruning is recommended for 3% or 5%
bud in Pembe 77, 2" or 3t buds for Atak 77,
4th or 5t buds for Trakya ilkeren, 4t or 5% buds
for Prima and 3% or 4* buds for Arifbey. While
making pruning recommendations, the
maximum product load that can be left on the
vine is taken into consideration for obtaining a
quality product.

1.20 EPembe 77 MPrima ®Trakyallkeren ~ Arifbey o Atak 77
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Figure 6. Bud fertility index (bunches/shoot) of cultivars and general bud fertility mean of the
cultivars (upper graph). General bud fertility mean of the buds (down graph)

REFERENCES

1. Agaoglu, Y.S., 1969. Comparative research
on the bud structures of Hasandede, Kalecik
Karasi, Papaz Karasi, Okiizgozii and
Furmint which are wine grape varieties,
examination of floral development circuits

48

and determination of appropriate pruning
methods for these varieties (Unpublished
PhD Thesis). Ankara University Faculty of
Agriculture, 297p.

2. Agaoglu, Y.S., 1970. Estimation of yield
potential in grapevine buds. Journal of
Agriculture and Extension 12-15.



A. SEN, A. ATAK / BAHCE 49(1):43-49 (2020)

3. Agaoglu, Y.S., 1976. Factors affecting bud
productivity in grapevines and prediction of
yield potential. Journal of Agriculture
Engineering 120:9-13.

4. Atak, A., O. Saglam Calkan, A. Karauz,
K.A. Kahraman, H. Saglam, M. Eken,
2007. Determination of the performance of
table grape cultivar candidates obtained by
crossbreeding in different ecologies.
Proceedings of the National 5. Horticulture
Congress, 04-07.09.2007, 334-339.

5. Akin, A., E. Cotur, A. Degirmenci, 2011.
Determining bud efficiencies of some grape
cultivars grown in Konya and Kayseri.
Yiiziincii  Yil  University Journal of
Agricultural Sciences, Van, 21(3):220-224.

6. Baris, C., S. Ozisik, K. Giirnil, 1983.
Determination of the most suitable number
of buds to be left in winter pruning
according to the product and development
capacity of vines in Yapincak grapes.
Viticulture Research Country Project
Result Reports, Tekirdag, 2(1):59-77.

7. Basaran, C., 2006. Relationships between
grapevine  performance  and  bud
productivity, product amount, and quality in
Kalecik Karast clones (MSc Thesis).
Ankara University Graduate School of
Natural and Applied Sciences.

8. Celik, S., D. Kok, 1998. Determination of
yield potential by forcing winter buds to
burst in some table grape varieties grown in
Tekirdag ecology. Proceedings of the 4.
Viticulture ~ Symposium, 20-23.10.1998,
Yalova, 40-45.

9. Celik, H., Y.S. Agaoglu, Y. Fidan, G.
Soylemezoglu, 1998. General viticulture
Sunfidan J.S.C. professional books series:
1. Fersa printing house, Ankara, 253p.
(http://www.hasancelik.web.tr/yayinlar/69
.pdf).

10.Celik, H., 1999. Research on the
determination of bud productivity of some
grape varieties grown in Amasya. Turkish
Journal of Agriculture and Forestry 23(3):
685-690. (https://dergipark.org.tr/tr/pub/tbt
kagriculture/issue/11665/138965).

11.Celik, H., B. Kose, S. Ates, B. Karabulut,
2015. Determination of bud fertility of foxy
grape (Vitis labrusca L.) genotypes selected
from Rize. Selcuk Gida ve Tarim Bilimleri
Dergisi 27(A Private):238-245.

12.Dardeniz, A., I. Kismali, 2005. Researches
on determination of winter bud efficiency
and determination of optimum pruning
levels in some table grape varieties. Ege
University  Journal of Faculty of
Agriculture, Lzmir, 42(2):1-10.

13.Tagc1, F., 2015. Determining of optimum
pruning levels and the bud fertility of some
table grape cultivars (Vitis vinifera) (MSc
Thesis). Gaziosmanpaga University
Graduate School of Natural and Applied
Sciences.

14.Gutiérrez Gamboa, G., 1. Diaz-Galvez,
Y .M. Moreno, 2018. Effects of bub nodal
position along the cane on bud fertility,
yield component and bunch structure in
‘Carménére’ grapevines. Chilean Journal
of Agricultural Research 78(4):580-586.
(http://dx.doi.org/10.4067/S0718-5839201
8000400580).

15.1lter, E., 1980. Research on the effect of
some chemical substances applied to vine
leaves on winter bud productivity in
grapevines. Ege University, Publications of
the Faculty of Agriculture 372:132.

16.Jackson, R.S., 2008. Grapevine structure
and function. /n: Jackson, R.S. (Ed.). Wine
Science Principles and Applications. 3" ed.
San Diego: Academic Press, p:50-107.

17.Keller, M., 2020. The science of grape
vines. Third Edition, Academic Press, 554p.

18.Ledo, P.C.S., De Souza, Do Nascimento,
J.H.B., Rego, J.I.S., 2016. Bud fertility of
new table grape cultivars and breeding
selections in the Sdo Francisco Valley. Rev.
Bras. Frutic. 39(5):(e-042/1-8). (http://dx.
doi.org/10.1590/0100-29452017042).

19.Smith, J., L. Quirk, B. Holzapfel, 2007. Bud
fruitfulness assessments in grapevines. /n:
Grapevine Management Quide 2007-08.
(Edts.: T. Somers, L. Quirk). NSW,
Department  of  Primary  Industries
Publications, 107p.

20.Uyak, C., A. Dogan, 2018. Bud fertility of
local grape cultivars grown in Semdinli
(Hakkari). Journal of Agricultural Faculty
of Gaziosmanpasa University 35(3):203-
208. (http://dx.doi:10.13002/jafagd468).

21.Uyak, C., A. Dogan, A. Kazankaya, O.F.
Ozatak, 2018. Determination of the bud
fertility of some grape varieties grown in
Yiiksekova (Hakkari). Bahge 47(1):141-
146.

49



