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Walnut (Juglans regia L.) is one of the im-
portant fruit species with hard-shelled fruits.
In addition to its high nutritional value, it has
long been a focus of interest for both consum-
ers and producers due to its functional food
properties. According to FAO (2025), global
production of shelled walnuts increased from
1,287,622 tons in 2000 to 3,988,642 tons in
2023, clearly indicating the growing interest in
walnuts. This species is also an indispensable
raw material in the furniture, medical, and
cosmetic industries.

Walnut breeding studies initially began
with the selection breeding of genotypes from
seeds derived. Walnut breeding programs
gained momentum worldwide in the 20th
century. The first studies started in the United
States in 1948, followed by Tirkiye and
France in 1971 and 1977, respectively. Over
the past few years, efforts to develop superior
walnut varieties have accelerated in many
parts of the world. In general, the common
goals of walnut breeding programs are high
yield, nut quality, taste, late leafing, early har-
vest and defoliation dates, and disease resis-
tance (Bernard et al. 2018).

Walnuts have always been popular in
Tiirkiye due to being native and widely culti-
vated and consumed, leading to an increase in
walnut breeding studies. Between 1990 and
2025, 63 walnut varieties were registered in
Tirkiye, with nearly half (31) developed
through breeding programs at Kahramanmarag
Siitcti Imam University’s Faculty of Agricul-
ture. These programs aim to develop disease-
resistant varieties with late leafing, high yields,
and quality nuts, and the research continues
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(Stityemez 2000, 2006, 2016; Stityemez et al.
2019, 2021, 2022). The ‘Ahsen’, identified as
having superior qualities after extensive re-
search and careful observations, has been
registered within these programs by the Variety
Registration and Seed Certification Center of
the Republic of Tiirkiye Ministry of Agricul-
ture and Forestry. This study provides a de-
tailed examination of the development process,
pomological, and phenological traits of ‘Ahsen’
and discusses the advantages this new variety
offers to producers in light of comparisons with
other standard walnut varieties.

Origin

The research that forms the basis of this
study was conducted at the Kahramanmarag
Siitgii imam University, Hard Shell Fruit Ap-
plication and Research Center (SEKAMER),
located at coordinates 37°35'27"N and
37°03'28"E, ~930 m above sea level. The
research area receives an average annual rain-
fall of 727 mm and has an average tempera-
ture of ~16.9°C, providing favorable soil
structure and climatic conditions for walnut
cultivation. Additionally, the region’s soil is
suitable for walnut growing.

Since 2005, the walnut breeding programs
conducted by the Faculty of Agriculture at
Kahramanmaras Sttcli Imam University have

experimented with different hybridization com-
binations, aiming to combine the character-
istics of superior varieties/genotypes. The
‘Ahsen’ is one of the important varieties
obtained from these programs. It was de-
rived from the ‘Chandler’ x ‘Marag 18’ hy-
brid combination. ‘Chandler’ is one of the
most widely cultivated and productive varieties
globally, while ‘Marasg 18’ is renowned for
both its taste and nut quality. The hybridization
of these varieties took place in 2007, and the
resulting seeds were sown in the 2008 Trail
Plot 1. After 4 years of observations, the best-
performing genotypes were identified, and
these were grafted onto rootstocks obtained
from the same genetic source in 2012. The
‘Ahsen’ grafted saplings, along with the
‘Chandler’ and ‘Maras 18’, were planted in
the Trail Plots 2 with seven replications. As
a result of long-term evaluation processes,
‘Ahsen’ was officially registered on 25 Mar
2022. The average data from the years
2019-22 are presented in this study.

Description

This study examines the phenological and
pomological traits of the ‘Ahsen’, ‘Marag 18°,
and ‘Chandler’ varieties during the 2019-22
period. To determine plant and nuts traits, the
International Plant Genetic Resources Institute
(1994) and Union Internationale Pour le
Protection des Obtentions Vegetales (2014)
criteria were used, and the average data of
26 examined plant characteristics were pre-
sented. Phenological observations were con-
ducted every other day throughout the trial
years. For pomological analyses, 50 nuts rep-
resenting each variety were collected during
each vegetation period and analyzed. Similar
observations and analyses were performed on
‘Chandler’ and ‘Maras 18’ to highlight their
differences from ‘Ahsen’.

Within the scope of the study, 11 phenolog-
ical observations were conducted. When exam-
ining the leafing dates, it was found that
‘Chandler’ served as the reference, with
‘Marag 18’ leafing 9 d earlier and ‘Ahsen’
leafing 4 d later. This later leafing of ‘Ahsen’
makes it preferable in regions with a high risk
of spring frost (Table 1).

Walnut is a monoecious plant species
with a high tendency to dichogamy. ‘Ahsen’
showed similar male and female flower activ-
ity dates to ‘Chandler’, and ‘Maras 18’ had
earlier values, similar to its leafing date. These

Table 1. Results of some phenological traits of ‘Ahsen’, ‘Chandler’, and ‘Maras 18’.

Phenological traits Ahsen Chandler Maras 18

Leafing date (day) +4 0 -9

First male bloom date (day) 0 0 =7

Last male bloom date (day) 0 0 —10

First female bloom date (day) —1 0 -7

Last female bloom date (day) —1 0 —-12

Catkin abundance Intermediate High Intermediate

Female abundance High High Intermediate

Lateral bud flowering (%) 92.72 96.43 76.34

Dichogamy status Protandrous Protandrous Protandrous

Harvest date -22 0 —24

Defoliation date —12 0 =27
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Table 2. Results of some pomological traits of ‘Ahsen’, ‘Chandler’, and ‘Marag 18’ nuts.

Pomological Traits

Ahsen

Chandler

Marag 18

Shape

Shape in lateral view

Shape of base in lateral view
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
Rounded Truncate Rounded
Medium Medium Smooth
Light Light Light
Intermediate Weak Intermediate
Easy Very easy Easy

14.28 12.79 14.83

7.43 6.23 7.62

52.03 48.72 51.41

1.42 1.21 1.38

Light Light Light

Well Well Well
Satisfactory Satisfactory Satisfactory

Fig. 1. Visuals of the tree and nuts of the ‘Ahsen’ walnut variety.

phenological observations confirmed that
‘Ahsen’ has a protandrous flowering feature,
requiring pollinators in orchards with this va-
riety. The variety has a high abundance of
female flowers but a slightly lower abundance
of male flowers. ‘Ahsen’, which has much
higher values than the ‘Maras 18’ in terms of
lateral bud flowering, stands out in terms of
productivity (Table 1).

The examinations of the harvest period re-
vealed that ‘Ahsen’ allows for early harvesting
during its maturity period. ‘Ahsen’ reaches
harvest maturity 22 d before ‘Chandler’. In
terms of defoliation dates, it was determined
that it entered dormancy 12 d before ‘Chandler’
and 15 d after ‘Marag 18’ (Table 1).

The 15 pomological traits of the varieties
examined in this study are presented compara-
tively in Table 1. ‘Ahsen’ has a broad elliptic
nut shape, whereas its nut shape of base and
apex in lateral views resemble those of its pa-
ternal parent, ‘Marag 18.” In terms of shell tex-
ture, ‘Ahsen’ and ‘Chandler’ exhibit medium
roughness, whereas ‘Marag 18’ has a smoother
shell. The shell colors of all varieties are in
light tones. ‘Ahsen’ has an average shell
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thickness of 1.42 mm, which is higher than
that of its parent varieties. Additionally, re-
moval of kernel halves of ‘Ahsen’ has been
determined to be easy (Table 2).

In fruit species where the seed is con-
sumed, such as walnuts, nut weight, kernel
weight, and kernel percentage are highly
significant. Pomological analyses have deter-
mined that the nut weights of the ‘Ahsen’,
‘Chandler’, and ‘Maras 18 are 14.28 g, 12.79 g,
and 14.83 g, respectively. The kernel weights
were recorded as 7.43 g for ‘Ahsen’, 6.23 g for
‘Chandler’, and 7.62 g for ‘Maras 18°. ‘Ahsen’,
the primary focus of this study, exhibited a sig-
nificantly superior performance compared with
‘Chandler’ in both nut weight and kernel per-
centage. The most outstanding characteristic of
‘Ahsen’ in terms of nut quality is its kernel per-
centage of 52.03%. In this aspect, it has demon-
strated superior performance compared with
its parent varieties. Additionally, ‘Ahsen’ has
a light-colored kernel, which enhances its
market potential (Table 2).

The short vegetation period of the ‘Ahsen’
not only optimizes production but also provides
significant contributions to climate change

adaptation. The adaptability of this walnut
variety demonstrates its resilience to the un-
certainties posed by climate change in mod-
ern agricultural practices. Compared with
‘Maras 18’, this variety exhibits later leaf-
ing, high lateral bud flowering, and similar
nut quality, while outperforming ‘Maras 18’
in key characteristics such as kernel percent-
age. Because of these advantages, ‘Ahsen’
is poised to become one of the prominent
walnut varieties in the future. A visual rep-
resentation of the ‘Ahsen’ walnut tree and
its nuts is provided in Fig. 1.

Availability

The name of this variety was inspired by
the first author’s daughter’s name, Ahsen.
Detailed information on whether scions of
the ‘Ahsen’ walnut variety are suitable for
walnut growers can be obtained from the Fac-
ulty of Agriculture, Kahramanmaras Siitcli
Imam University (Kahramanmarag, Turkiye).

References Cited

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

Food and Agriculture Organization. 2025. http://
www.fao.org/faostat/en/#data/QC/visualize.
[accessed 21 Feb 2025].

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

Siityemez M. 2000. Kahramanmarag’ta ceviz
yetistiriciligi. Kahramanmaras Siitli Imam
Universitesi Fen ve. Miihendislik Dergisi.
3(2):69-74 [in Turkish].

Siityemez M. 2006. Comparison of AFLP poly-
morphism in progeny derived from dichoga-
mous and homogamous walnut genotypes. Pak
J Biol Sci. 9(12):2303-2307.

Siityemez M. 2016. New walnut cultivars: Maras
18, Sutyemez 1, and Kaman 1. HortScience.
51(10):1301-1303. https://doi.org/10.21273/
HORTSCI10972-16.

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

Siityemez 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.

Union Internationale Pour le Protection des Ob-
tentions Vegetales. 2014. Draft guidelines
for the Conduct of Tests for Distinctness Ho-
mogeneity and Stability Walnut (Juglans re-
gia L.), p 28. UPOV, Geneva, Switzerland,
Volume TG/125/7.

HortSciENce VoL. 60(10) OctoBer 2025

10" y7/ou-Ag/sesuaal|/B1o suowwodaAleald//:sdny (/0 7/ou-Aq/sasuadl|/B10 SUOWWOIDAIIBIO//:SA)Y) 9SUal|
IN-ALG DD 8y} Japun pajngLisip ajoie ssadoe uado ue S| siy] 'ssed0y uadQ eIA Z0-01-GZ0Z 1e /woo Alojoeiqnd pold-swid-yiewlaiem-jpd-awiid//:sdiy wouy papeojumoq


https://doi.org/10.1007/s11295-017-1214-0
https://doi.org/10.1007/s11295-017-1214-0
http://www.fao.org/faostat/en/#data/QC/visualize 
http://www.fao.org/faostat/en/#data/QC/visualize 
https://doi.org/10.21273/HORTSCI10972-16
https://doi.org/10.21273/HORTSCI10972-16
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/10.22034/jon.2022.1952690.1154

