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ABSTRACT

Walnut (Juglans regia L.) is one of the most important fruit species grown in the world. Turkey has
positioned the fourth producer country in the world through its 120 000 tones yield harvested from 10 million
trees. The production amount of 2118 Kg /ha does not represent the potential of Turkey's high walnut tree
numbers attained in recent years. The causes of this outcome could be explained as the lack of cultivar purity
of walnut trees and low yield production. In addition to imported walnut fruit in the markets, most of the
walnut yields are a mixture of local and breed varieties in the region's Edirne, Kirklareli, and Tekirdag
provinces. Alongside mixtures of local uncertified walnut fruit trees, the certified Turkish cultivars of
Bilecik, Sebin, Kaman, Yalova, and the American Chandler nurses are being planted as individual trees and
establishment of small walnut orchards and groves in the Trakya region. Obtaining 2448 walnuts harvested
in the season of the 2021 year from their shelled fruits were examined for sunscald and sunburn typically
symptoms. As a result of this study, a total of 118 out of 2448 walnuts at the rate of 4.82 % of walnut
samples exhibited sunscald and sunburn injuries. The least rate of sunscald injuries was found at 3.44 %
among the mixture of Tekirdag local cultivars. However, Edirne local cultivars were found to be the most
susceptible at the rate of 11.43 %. Results of this study point out that besides selecting the best accurate
walnut cultivars, ecological factors to allocate locations for establishing walnut orchards and groves are
important environmental and horticultural practices that should be more or less in valleys shaded by hills
and mountains as in Anatolia. To provide certified walnut nurses for growers, public and private nurseries

have recently been active in nine provinces.

1. Introduction

Walnut (Juglans regia L.) is called as Persian walnut,
Anatolian walnut, or English walnut. These are an important
shelled fruit classified into the family of Juglandaceae and 21
other walnut species, including many cultivars. Walnut is
generally produced in the USA, Europe, and Asia. FAO
statistics showed that China leads production with 420,000 t,
followed by the USA (322,000 t), Iran (150,000 t), and Turkey
(133,000 t) [1]. Turkey is located at the germplasm and center
of origin of walnut. As reported by [2] that it is extended to a
wide region from the Carpathian Mountains across Turkey,
Irag, lIran, Afghanistan, and southern Russia to northern
Indiana. At least 21 local and 14 foreign cultivars of walnut and
their pomological characteristics were described by [3] and 28
worldwide cultivars were also led to know by [4]. Walnut
production in Turkey had been dependent on individually
grown trees from planted seeds by coincidence at the sides of
water streams, creeks, and rivers in deep valleys all over the
country. Some of those monumental walnut trees had been
served as shade trees in parks, picnic areas, and other
recreational areas in villages and small towns with their
valuable fruits until the last quarter of the twentieth century.
Scientific investigations and studies have been initiated

concerning walnut breeding in the Yalova Atatiirk Horticultural
Research Institute by [5] and followed by [6]. In another part of
the country, [7] also initiated walnut breeding projects in
Eastern Anatolia at Atatiirk University. The studies and
investigations on walnut had continued at Samsun 19 Mayis
University [8] and Van Yiiziinci Y1l University [9]. Akca et al.
[10] has led sustained walnut research in VVan and later followed
at Tokat Gaziosmanpasa University. Thus, almost all 81
provinces of Turkey and some districts were surveyed,
evaluated, and selected for horticultural practices of the best
fruitful walnut trees. For private forests with almond and
walnuts nurses in Edirne, Kirklaeli, and Tekirdag provinces of
the Trakya Region, Sebin or Kaman cultivars were suggested to
be the main walnut production cultivars. However, Bilecik is
the pollinator one both of them. Akga et al. [10] indicated that
the productive walnut orchards and groves in the Trakya region
of Turkey might establish these cultivar combinations suitable
in accordance with the region's climate. More than 65 % of
arable land is flat and plain allocated for annual field crops in
the Trakya region. Some farmers and eager landowners have
established walnut orchards in irrigatable areas in the parcels by
Yalova cultivars. Because of the average 22 cm deep planting
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malpractice in the walnut nurses, most of those planted nurses
were dried and dead, as reported by [11] and [12]. It was a great
disappointment for those eager landowners in this region.
Compared to Anatolia, there are no prevailing pest and
pathogenic diseases in walnut trees in Trakya. Depending on
our observations since 1998, only walnut anthracnose caused
by Gnomonia leptostyla (Fr.) et de not. that occurs on some
individual walnut trees causing black spots on leaves and fruits,
which is a significant disease on the local walnut cultivars in
Central Anatolian as Yalova 1, Yalova 3 and Yalova 4 varieties
were found tolerant to this disease [13]. Codling moth (Cydia
pomonella) is an important pest of walnuts. Moreover, walnut
leaf gall mite (Eriophyes tristriatsu) infestation cause galls on
walnut leaves in Anatolia and occurs in the Trakya region as
well. It is worth investigating walnut diseases caused by fungi,
prokaryotic pathogens, virus diseases, nematodes, and
improper agricultural practices, as suggested by [3]. At least
two out of six virus diseases in walnut trees were reported in
Bulgaria [14]. Prevailing global climatic changes have
increased atmospheric temperatures also solar stresses since at
the end of last century. This event has caused local sunscald
symptoms on greenhouse plants and complete sunburn injuries
with yield and quality losses on fruits like walnuts in orchards
[15, 19]. To control sunscald and sunburn damages and yield
losses, a reflectance containing calcium carbonate spray was
formulated by Novasource Firm in Phoenix, Arizona, USA.
Either ground and aerial spraying with measured doses on
Chandler walnut trees reduced sunscald and sunburn damages
from 17.5 % to 3 %. Three times spraying with 3-4% wettable
kaolin solution prevented sunburn damage and improved the
yield and fruit quality of Balady Mandarin [16]. It is necessary
to investigate kaolin application tests that may prevent sunscald
and sunburn injuries and damage in walnut fruit orchards too.

This study aims to determine the effect of sunscald and
sunburn injuries in walnut fruits from different cultivars
harvested in the 2021 season in the Trakya region of Turkey
and suggest meaningful control strategies and management
programs.

2. Materials and Methods

Walnut fruits were collected from the walnut orchards
and groves between October 1, 2021, to March 18, 2022. After
noting the cultivar's name, fruit samples were entirely taken by
coincidence from surveyed areas without any selection. The
samples included every shape and size of walnut fruits. By
comparing original measurements of dimensions and shapes,
three cultivars were identified, and the other two groups were
named as the mixture of local cultivars. Obtaining shelled nuts
were also examined for pest damages, disease symptoms,
sunscald injuries, shrivels, and color changes. Color pictures
were taken of both unbroken walnuts and shelled nuts. The
percentage rate of sunscald injuries and sunburn damage
belonging to walnut cultivars was calculated.

3. Results and Discussion

Characteristic features of collected walnut samples,
harvested from different orchards and groves as well as
individual walnut trees located in Edirne and Tekirdag
provinces are exhibited in Fig. 1. It is observed that cultivar
names and production locations are unknown by sellers of
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walnut fruits in market as well as lack of standard features and
measurement in sizes and shapes. At least five varieties of
walnut fruits were separated in the mixtures of cultivars and
varieties obtained from the orchards and groves. Depending on
their original shapes and measurements of dimensions, three
groups of samples were identified as Chandler, Yalova 1, and
Bilecik. The other two walnut groups were named a local
mixture of Tekirdag and a local mixture of Edirne. Thus, the
shapes and dimensions of five different walnut fruit samples
were exhibited in Fig. 1. Besides rare symptoms of pathogenic
diseases of walnut anthracnose caused by Gnomonia leptostyla
(Marsonina juglandis), bacterial blight caused by Xanthomonas
arboricola pv. Juglandis and fruit damages caused by codling
moth of (Cydia pomonella) were determined in this study as
reported in and on walnut fruits in the other parts of Turkey
[4,17]. Similarly, Ak¢a and Aydm [3] stated to codling moth
and walnut leaf gall mite infestation cause galls on walnut
leaves in Anatolia and Trakya region. Apart from these studies,
there is constricted studies investigated up to now in Turkey.
Prokaryotic pathogens and virus diseases are also affected
dramatically the walnut trees which should be focused on
further such investigations in Turkey, especially in the
prevailing production areas. No detailed studies on those biotic
and abiotic stress factors in Turkey where it is required to better
understand the damages of those factors. The principal point of
this study indicated that the yield loss of sunscald and sunburn
of shelled walnut kernels are exhibited in Fig. 2. In contrast to
healthy white walnut kernels, sunscald and sunburn-damaged
fruits displayed with their dark brown, black color, puckered,
crumpled, and shriveled appearances. Evaluating phenological
features of six domestic and six foreign walnut cultivars
adaptations in 14 different locations in Bursa province, [18]
selected susceptible cultivars to sunburn injuries. According to
their findings, Maras and Sen 1 cultivars were found to be the
most susceptible cultivars to sunscald and sunburn injuries.
Compared to healthy shelled walnut kernels, partial and total
sunscald injuries and complete sunburn of scorching black-
colored fruits are exhibited in Fig. 3. Therefore, before
establishing of walnut orchards, they suggested studying
ecological features and selecting suitable cultivars. Walnut fruit
yield losses of sunscald injuries and sunburn damages and the
rate of fruit losses are exhibited in Table 1. Our investigation
revealed that Tekirdag local mixture was found the most
resistant to sunscald and sunburn injuries at the rate of 3.44 %,
Chandler 5.24 %, Bilecik 5.93 %, and Yalova 17.00 %. Edirne
local mixture was found the most susceptible one to sunscald
and sunburn damages at the rate of 11.43%.

Table 1. Sunscald injuries and burns of walnut fruit harvested
in 2021 season in Trakya Region of Turkey.

Name of walnut Number of  Number of Rate of
walnut Sunscald injured
Cultivars samples shown samples walnut (%)
Tekirdag local mixture 1107 38 3.44
Chandler 1011 53 5.24
Yalova 1 100 7 7.00
Edirne Local mixture 105 12 11.43
Bilecik 135 8 5.93
Total 2448 118 4.82
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4, Conclusion temperate regions. In order to reduce sunscald and sunburn
yield and quality losses on walnut, its production should be in
orchards and groves established for productive walnut cultivars.
Productive certified walnut cultivars suitable to every
microclimatic ecology and area have been determined and bred
in Turkey.

With the effect of the global climatic changes, solar stress
upon all fruit trees, including walnut trees, has increased
recently. Sunscald and sunburn incidences are increasingly
rising more injurious to fruits and other plants in countries in all
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Fig. 1 Walnut fruit cultivars of Trakya Region in Turkey Fig. 2 Shelled walnut fruit lines (B) exhibited sunscald injuries
harvested in 2021. Bilecik (A), Chandler (B), Yalova 1 (C), (C) exhibited and indicated sunburn damages, as line (A) being
Tekirdag local mixture (D), Edirne local mixture (E). healthy walnut fruits.
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with healthy control (A), color changes caused by sunscald
injuries (B), sunburn injuries (C), completely burned and
scorched shelled walnuts (D). [1]. FAO (2005) http://www.fao.org/Statistical Databases
Public and private fruit tree nurseries, including walnut, are
active and located in at least nine provinces, actively following
provinces such as Van, Giresun, Tokat, Samsun, Kirsehir,
Diizce, Bilecik, Bursa, and Yalova. For Trakya region Sebin,
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