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Walnut (Juglans regia L.) is one of the
most valuable fruit species, holding a signifi-
cant place in human nutrition throughout his-
tory. In recent years, walnut consumption has
increased due to its rich nutritional content
and the growing awareness of mindful eating.
Walnuts are of great importance to human
health, the ecological cycle, and sustainable
agriculture.

Walnut cultivation faces many challenges
today, including global climate change, de-
crease in agricultural land, disease, and pests.
These factors increase restrictions on plant
cultivation, including walnut cultivation, day
by day. Responsibilities of plant breeders
have become even more crucial, especially
for fruit species such as walnuts, which
experience a continuously growing demand.
Therefore, the development of high-yielding,
high-quality walnut varieties that are resistant
to biotic and abiotic stress factors has become
increasingly critical on a global scale.

Breeding studies on walnuts first started
with selection breeding and continued for
many years (Bernard et al. 2018; Siityemez
et al. 2019, 2022). However, in recent years,
cross-breeding studies have increased to ob-
tain more resistant and superior varieties due
to the influence of abiotic and biotic stress
factors. In the literature, it is generally ac-
cepted that good walnut varieties should be
productive (with lateral bud flowering), have
smooth and thin-shelled nuts, an average fruit
weight of 10 g or more, a kernel percentage
of more than 50%, and resistance to diseases
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such as anthracnose, blackline, and 4Agrobac-
terium tumefaciens (Gradziel et al. 2009;
Siityemez et al. 2021; Vahdati 2019; Zhao
et al. 2020).

Tiirkiye has significant potential for walnut
production with its wide genetic diversity and
suitable ecological conditions. For this reason,
some scientists in Tiirkiye have initiated cross-
breeding programs to develop walnut varieties
that can better adapt to different environmental
conditions and compete at international stand-
ards. In this article, the pomological and pheno-
logical traits of the ‘Bayindir’ walnut variety,
which was developed as a result of a cross-
breeding program in Tiirkiye, are discussed in
detail. Comparisons were also made be-
tween this variety and two standard varie-
ties (‘Chandler’ and ‘Maras 18’), and their
differences are discussed.

Origin

This study was conducted at the
Kahramanmarag Siit¢li Imam University Hard
Shell Fruit Research and Application Center. The
study area (SEKAMER) is located in the prov-
ince of Kahramanmaras, Tlirkiye (37°35'27"N,
37°03'28"E), at an altitude of 930 m above sea
level with a temperate climate. The annual pre-
cipitation is 727 mm, and the average tempera-
ture is 16.9°C. The soil structure is generally
suitable for walnut cultivation.

Walnut breeding studies at Kahramanmaras
Siitgli Imam University started in 2005 and is
ongoing. This walnut breeding program aims
to develop genotypes with late-leafing; early-
harvesting; early-defoliation; and productive,
high-quality nuts. For this purpose, different
hybridization combinations have been made in
the breeding program using several walnut va-
rieties as parents. ‘Baymdir’ is a walnut variety
obtained from the combination of ‘Pedro’ X
‘Maras 18’ as parents. ‘Maras 18’ stands out in
walnut cultivation in Tiirkiye because of its

quality. ‘Pedro’, of American origin, is a vari-
ety with high lateral bud flowering. The reason
the varieties were selected as parents was to
combine these traits in one plant. The cross of
the two varieties was carried out in Apr 2007.
The seeds obtained were sown in Trial Plot 1
in 2008. Observations were made on the devel-
oping plants for 4 years, and 15 superior geno-
types were selected from these progenies. These
selected genotypes were planted in Trial Plot 2
in 2012, with seven trees per genotype grafted
onto seedlings obtained from the same seed
source. The saplings were planted with a tree
spacing of 8 x 7 m. During the development of
the saplings, standard cultivation methods were
applied. To ensure accurate identification of
vegetative characteristics, no treatments or prun-
ing were carried out, allowing the trees to grow
naturally. Data regarding all necessary plant
characteristics of the walnuts on this trial plot
were recorded annually.

A new walnut variety/patent application
was made to the Variety Registration and
Seed Certification Center of the Republic of
Tiirkiye Ministry of Agriculture and Forestry
in 2019, with reports consisting of data ob-
tained consecutively over the years. As a re-
sult of the scientific evaluations made by this
institution for 3 consecutive years, ‘Baymndir’
was patented on 3 Mar 2022.

Description

The averages of 11 phenological observa-
tions and 15 pomological analyses obtained
from the ‘Bayindir’ walnut variety from 2019
to 2022 are presented here. The criteria of
IPGRI (1994) and The International Union
for the Protection of New Varieties of Plants
(UPOV) (2014) were used to determine plant
and nuts traits. Additionally, data from the
‘Chandler’ and ‘Maras 18’ varieties, which are
grown as standard varieties both worldwide and
in Turkiye, are also presented and compared.

One of the most important differences be-
tween the ‘Bayindir’ and other varieties is its
leafing date. During the examined vegetation
periods, the leafing dates of the varieties were
determined from early to late as ‘Marag 18,
‘Chandler’, and ‘Bayindir’, respectively. Wal-
nut is a fruit species that can be affected by
spring frosts. ‘Chandler’, on the other hand, is
known as one of the varieties with relatively
late leafing worldwide. However, ‘Baymdir’
shows superior performance by leafing out
even later than ‘Chandler’.

Walnut is one of the monoecious plant
species and a species with a high tendency to
dichogamy. Through our research, it was de-
termined that the ‘Bayindir’ showed protan-
drous flowering. Therefore, orchards established
with this variety will require a pollinator. The
‘Kaman-1’ variety, registered by Mehmet
Siityemez in 2010, is recommended as a
pollinator.

‘Bayindir’ has superior characteristics
compared with ‘Chandler’ in terms of harvest
date and defoliation date. Its late leafing and
early defoliation dates give this variety a
short vegetation period, providing a signifi-
cant advantage in terms of protection from

HortScIENCE VoL. 60(6) June 2025

/0’ /ou-Aq/sesuaol|/610 suowwodaAeald//:sdny (/0" 7/ouU-Aq/sasuadl|/Bi0 SUOWWOIBAIIBBIO//:SA)Y) 9SUadl|
JN-AZ DD 9y} Japun pajnqulsip ajoie ssaooe uado ue s siy] '$se00y uadQ BIA GL-/0-GZ0Z 18 /w09 Alojoejqnd poid-awnd-ylewssyem-jpd-awiid//:sdpy wol papeojumoq


https://doi.org/10.21273/HORTSCI18552-25
mailto:sutyemezmehmet@gmail.com
mailto:sutyemezmehmet@gmail.com
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/

Fig. 1. Image of the ‘Bayindir’ tree and nuts.

Table 1. Results of some important phenological and pomological traits of ‘Bayindir’, ‘Chandler’,

and ‘Marag 18’.

Phenological and pomological traits Bayindir Chandler Maras 18
Leafing date 18 Apr 16 Apr 7 Apr

First male bloom date 19 Apr 20 Apr 13 Apr

Last male bloom date 28 Apr 30 Apr 20 Apr
First female bloom date 25 Apr 29 Apr 22 Apr

Last female bloom date 2 May 10 May 28 Apr
Catkin abundance High High Intermediate
Female abundance High High Intermediate
Lateral bud flowering (%) 97.48 96.43 76.34
Dichogamy status Protandrous Protandrous Protandrous
Harvest date 9 Sep 2 Oct 8 Sep
Defoliation date 18 Nov 2 Dec 5 Nov

Nut shape

Nut shape in lateral view

Nut shape of the base in lateral view
Nut: shape of apex in lateral view (excluding tip)
Shell texture

Shell color

Shell strength

Ease of removal of kernel halves
Nut weight (g)

Kernel weight (g)

Kernel percentage (%)

Shell thickness (mm)

Kernel color

Kernel fill

Kernel flavor

Broad elliptic
Broad ovate

Broad elliptic
Broad ovate

Broad elliptic
Broad ovate

Rounded Rounded Rounded
Truncate Truncate Rounded
Medium Medium Smooth
Light Light Light
Intermediate Weak Intermediate
Easy Very easy Easy

14.78 12.79 14.83

7.67 6.23 7.62

51.94 48.72 51.41

1.31 1.21 1.38

Light Light Light

Well Well Well
Satisfactory Satisfactory Satisfactory

autumn frosts. It was determined that ‘Baym-
dir’ reached harvest maturity ~3 weeks ear-
lier than ‘Chandler’ and very close to ‘Marag
18’. ‘Bayindir’ is shown in Fig. 1.
Pomological analyses were performed on
50 nuts taken to represent each tree in three
vegetation periods for both standard varieties
and ‘Bayindir’, and average data were pre-
sented. ‘Bayindir’ also has important charac-
teristics in terms of pomological properties.
The variety, with a broad elliptical nut shape,
has moderate shell texture, a light shell color,
a tendency for the fruit to easily separate
from the shell, and a light kernel color.
The shelled nut weight of the variety was
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determined as 14.78 g, which is superior to
the ‘Chandler’. The most striking feature
of ‘Baymindir’ is its kernel percentage
value. The kernel percentage of the variety
was determined to be 51.94%, compared with
48.72% for ‘Chandler’ and 51.41% for ‘Marag
18’. Shell thickness is 1.31 mm. Other pheno-
logical and pomological data are presented in
Table 1, and an image of the ‘Baymdir’ nuts is
shown in Fig. 1.

Availability

‘Baymdir’ saplings or scions for grafting
can be obtained by appointment from the

Faculty of Agriculture, Kahramanmarag
Stitci Imam University, Kahramanmaras,
Tirkiye.

References Cited

Bernard A, Lheureux F, Dirlewanger E. 2018. Wal-
nut: Past and future of genetic improvement.
Tree Genet Genomes. 14(1):1. https://doi.org/
10.1007/s11295-017-1214-0.

Gradziel TM, McGranahan G, Leslie C. 2009.
Breeding walnuts (Juglans regia), p 249-273.
Breeding plantation tree crops: Temperate spe-
cies. Springer, New York, NY, USA. https://
doi.org/10.1007/978-0-387-71203-1_8.

International Plant Genetic Resources Institute.
1994. Descriptors for walnut (Juglans spp.).
IPGRI, Rome, Italy. .

Siityemez M, Biikiicii SB, Ozcan A. 2019. Maras
12: A walnut cultivar with cluster-bearing habit.
HortScience. 54(8):1437-1438. https://doi.org/
10.21273/HORTSCI14226-19.

Stityemez M, Biikiicii SB, Ozcan A. 2021. ‘Helete
Glinesi’, a new walnut cultivar with late leaf-
ing, early harvest date, and superior nut traits.
Agriculture. 11(10):991. https://doi.org/10.3390/
agriculture11100991.

Siityemez M, Biikiici SB, Ozcan A. 2022. Pomo-
logical and phenological description of the new
‘Bahri Koz’ cultivar of walnut (Juglans regia L.)
and its nutritional value. J Nuts. 13(2):131-139.
https://doi.org/10.22034/jon.2022.1952690.1154.

The International Union for the Protection of New
Varieties of Plants. 2014. Draft guidelines for
the conduct of tests for distinctness homogene-
ity and stability walnut (Juglans regia L.).
UPOV, Geneva, Switzerland.

Vahdati K, Arab MM, Sarikhani S, Sadat-Hosseini
M, Leslie CA, Brown PJ. 2019. Advances in
persian walnut (Juglans regia L.) breeding
strategies, p 401-472. Advances in plant breeding
strategies: Nut and beverage crops: Volume 4.
https://doi.org/10.1007/978-3-030-23112-5_11.

Zhao B, Liu F, Gong Y, Zhang X, Wang X, Wang
Y. 2020. The breeding and the performance of
‘Liaoning 4 walnut cultivar. Breed Sci. 70(5):
547-550. https://doi.org/10.1270/jsbbs.20051.

823

10" y7/ou-Ag/sesuaal|/B1o suowwodaAleald//:sdny (/0 7/ou-Aq/sasuadl|/B10 SUOWWOIDAIIBIO//:SA)Y) 9SUal|
JN-Ag DD @Y1 Jepun panguisip ajoile ssaooe uado ue si siy] "ss800y uadQ BIA G|-/0-GZ0Z 18 /w09 Alojoejgnd-poid-swiid- ylewlayem-jpd-swiid//:sdiy woly peapeojumoq


https://doi.org/10.1007/s11295-017-1214-0
https://doi.org/10.1007/s11295-017-1214-0
https://doi.org/10.1007/978-0-387-71203-1_8
https://doi.org/10.1007/978-0-387-71203-1_8
https://doi.org/10.21273/HORTSCI14226-19
https://doi.org/10.21273/HORTSCI14226-19
https://doi.org/10.3390/agriculture11100991
https://doi.org/10.3390/agriculture11100991
https://doi.org/10.22034/jon.2022.1952690.1154
https://doi.org/10.1007/978-3-030-23112-5_11
https://doi.org/10.1270/jsbbs.20051

