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Ozcan 46: A New Walnut Variety with
High Nut and Kernel Percentage
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Walnuts are one of the most important food
sources for all living things on earth (Woodroof
1967). As reported by Germain (1998), walnut
trees are classified as wind pollinated, monoe-
cious, and highly dichogamous. As a result of
their dichogamy, walnut trees have a very lim-
ited self-pollination ability. Therefore, walnut
orchards generally require a sufficient number
of pollinator genotypes (Bernard et al. 2018).
Cross-pollination affects not only nut set, but
also the genetic diversity of walnuts (Kumar
et al. 2024). The primary objectives of walnut
breeding programs are to produce varieties that
are productive (high lateral bud flowering),
have high nut quality, and are resistant to biotic
and abiotic stress conditions. One of the most
significant problems encountered in walnut cul-
tivation is the frequent and severe occurrence of
late-Spring frost damage (Fallah et al. 2022).
This phenomenon leads to significant yield
losses in early-leafing walnut varieties, primarily
as a result of the freezing of emergent flowers
and young leaves. Given the high cost of exter-
nal frost prevention measures, selecting late-
leafing varieties represents the most effective
strategy to mitigate these risks. Moreover, late-
leafing varieties typically exhibit increased resis-
tance to common diseases such as anthracnose
and walnut bacterial blight. Consequently, the
adoption of late-leafing walnut varieties can si-
multaneously prevent yield losses and reduce
disease susceptibility, thereby fostering more
sustainable walnut cultivation. However, it is
important to note that certain late-leafing varie-
ties with extended growing periods (e.g., Chan-
dler) may remain vulnerable to early-autumn
frosts resulting from delayed defoliation. For
this reason, breeders are focusing on developing
walnut varieties that exhibit late leafing, early
harvesting, early defoliation, and high lateral
bud flowering rates (Vahdati et al. 2019). The
development of these varieties enables more
productive and economical walnut cultivation.
The development of walnut varieties exhibiting
superior nut weight, high kernel percentage, and
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adaptability to diverse environmental conditions
is of importance.

Origin and Development

Kahramanmaras, located in southern Turkey
(lat. 37°35'27"N, long. 37°03'28"E), is situ-
ated at an elevation of 930 m above sea
level and is characterized by a temperate cli-
mate. Annual precipitation is 727 mm and the
average temperature is 16.9°C. Our study
was conducted in walnut breeding plots at the
Kahramanmaras Siitgii Imam University Nuts
Research and Application Center. In 2005,
M.S. obtained numerous F; populations in
breeding programs using different parental
combinations (Ozcan et al. 2025; Siityemez
et al. 2018). Within the scope of these studies,
‘Ozcan 46’ is a hybrid walnut variety obtained
from a cross between ‘Chandler’ (Pedro x UC
56-224) and ‘Suityemez 1’ (selection breeding)
(Fig. 1). ‘Chandler’ is late leafing, has a very
light kernel color, and is a productive walnut
variety of American origin. ‘Stityemez 1° is a
patented variety selected from Kahramanmaras,
a region of Turkey with a rich walnut popula-
tion grown from seed. ‘Siityemez 1’ is recog-
nized as the largest known walnut variety in the
world (Siityemez 2016). The purpose of choos-
ing this parental combination was to obtain a
variety that is late leafing, with high lateral bud
flowering, a large nut, and a high kernel per-
centage. As part of the breeding program, pol-
len from ‘Siityemez 1’ (J) was crossbred with
‘Chandler’ (%) at the beginning of the 2007
growing season. From this parental combina-
tion, 1250 F; seeds were obtained. After stratifi-
cation, 1017 of these seeds germinated. The
germinated seeds were transferred to the breed-
ing plot. Phenological observations were con-
ducted on the F; plants in this plot for 3
consecutive years. Of a total 1017 genotypes,
13 late-leafing and early-yield genotypes were
selected. Grafting material was then collected
from these 13 selected genotypes for propaga-
tion. In 2012, an orchard was established with
10 trees of each selected genotype. Five trees
from each parent variety were also planted in
this orchard to serve as controls. In this plot,
yield, phenological observations, and pomolog-
ical measurements were recorded annually. An
application was submitted to the Republic of
Turkey Ministry of Agriculture and Forestry
Variety Registration and Seed Certification

Center with the data obtained when the plants
reached 7 years of age (2019). ‘Ozcan 46’ was
patented in 2023 by this institution (Akide and
Mehmet 2023).

Description and Performance

This study was conducted on ‘Ozcan 46°,
‘Stityemez 1°, and ‘Chandler’ varieties be-
tween 2019 and 2022. Phenological observa-
tions were carried out on 10 grafted trees of
‘Ozcan 46’. For pomological analyses, 150 nuts
were used, with 50 nuts sampled from each
variety (‘Chandler’, ‘Siityemez 1°, and ‘Ozcan 46’).
The average of the data obtained in our study
is presented in Table 1. International Plant Ge-
netic Resources Institute (1994) and Union In-
ternationale Pour le Protection des Obtentions
Vegetales (2014) criteria were used to determine
plant characteristics in our study.

‘Ozcan 46’ is characterized by a semierect
growth habit and protandrous flowering. Its
high proportion of lateral bud flowering (85%)
leads to a notable nut yield. Leafing occurs 5 d
before ‘Chandler’, with a harvest date that occurs
18 d before ‘Chandler’. The nut of ‘Ozcan 46’ is
light in color and has a smooth shell texture. The
average nut weight, kernel weight, and kernel
percentage of the variety are 16.93 g, 8.7 g, and
51.4%, respectively. The variety has a large
nut size, whereas the kernel color is light and
there is no veining. ‘Siityemez 1’ had a nut
weight, kernel weight, and kernel percentage
of 26.30 g, 13.35 g, and 50.80%, respec-
tively. The nut size and weight of ‘Ozcan 46’
are observed to be above standard as a result
of the influence of the ‘Siityemez 1’ variety.
Ideal walnut nut weight should be between 12
and 18 g (Cosmulescu and Botu 2012), with an
optimal kernel weight of 6.00 to 10.00 g, or at
least 50.00% of total nut weight (Khadivi-
Khub et al. 2015; Korac et al. 1997). In walnut
breeding programs, a highly desirable kernel
percentage should be greater than 50.00%
(Korac et al. 1997).

Breeders have successfully combined the
positive traits of the parents—specifically,
late leafing, high lateral flowering, light ker-
nel color, early harvest, large nut size, heavy
nut weight, and high kernel percentage—in
the ‘Ozcan 46’ variety. The most important
factors that limit and reduce yields in walnut
cultivation include late-Spring frosts, unsta-
ble weather conditions, and inadequate polli-
nation (Mazinani et al. 2023; Soveili and
Khadivi 2023). Climate change is increasing
the frequency and severity of extreme weather
events, despite rising average global tempera-
tures. This poses a risk of late-Spring frosts and
early-autumn frosts, particularly for temperate
fruit species such as walnut. These events can
cause significant yield losses and quality de-
clines in walnut cultivation. Against these re-
ported risks, ‘Ozcan 46’ is a significant new
variety for efficient cultivation because of its
characteristics.

Availability

‘Ozcan 46’ saplings or scions for grafting
can be obtained by appointment from the
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Fig 1. ‘Ozcan 46’ pedigree and nut characteristics.

Table 1. Tree and nut characteristics of ‘Ozcan 46°, ‘Chandler’, and Siityemez 1.

Characteristic Ozcan 46 Chandler Siityemez 1
Growth habit Semierect Semierect Semierect
Date of budbreak (day) -5 0 —12 Apr
Flowering trait Protandrous Protandrous Protogynous
Estimated yield Intermediate High Intermediate
Lateral bud flowering (%) 85 96 75
Harvest date (day) -18 0 21
Defoliation date (day) 22 0 -25
Nut weight (g) 16.93 12.85 26.30
Nut size Large Medium Very large
Shell texture Smooth Medium Smooth
Shell color Very light Light Very light
Kernel weight (g) 8.7 6.3 13.35
Kernel percentage (%) 51.4 49.02 50.8
Kernel color Light Light Light
Kernel veins (%) Smooth Smooth Smooth
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