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Abstract
This trial was conducted in a commercial almond orchard belonging to a grower
in Derekody, Karaman. In this study, the nut characteristics of Ferragnes,
Ferraduel, and Bertina cultivars grafted onto Nemaguard rootstock were
examined. According to the two-year data obtained, full bloom was observed to
occur in the third week of April for the Ferragnes cultivar and in the second week
of April for the Ferraduel and Bertina varieties. In terms of nut quality traits, the
shell thickness of Ferragnes, Ferraduel, and Bertina almond varieties was
determined as 24.73 mm, 24.58 mm, and 24,42 mm, respectively; shell width as
31.49 mm, 31.83 mm, and 35.55 mm; shell height as 37.89 mm, 46.62 mm, and
51.27 mm; shell weight as 3.59 g, 5.07 g, and 11.65 g; and kernel weight as 1.27
g, 1.20 g, and 2.90 g. Kernel ratios were identified as 35.17%, 28.37%, and
25.09%, respectively.
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Karaman'da Yetistirilen Badem Cesitlerinde Kalite Ozelliklerinin
Degerlendirilmesi

Ozet
Bu deneme, Karaman Derekoy’'de bir iireticiye ait ticari badem bahcesinde
yuritilmiistiir. Bu calismada, Nemaguard anaci iizerine asili Ferragnes, Ferraduel ve
Bertina gesitlerinin meyve dzellikleri incelenmistir. Elde edilen iki yillik verilere gore,
Ferragnes cesidinde tam ¢iceklenmenin nisan ayinin iiglincii haftasinda, Ferraduel ve
Bertina cesitlerinde ise nisan aymin ikinci haftasinda gergeklestigi gortlmistiir.
Meyve kalite ozellikleri bakimindan ise, Ferragnes, Ferraduel ve Bertina badem
cesitlerinde kabuk kalinligi sirasiyla 24,73 mm, 24,58 mm ve 24,42 mm; kabuk
genisligi 31,49 mm, 31,83 mm ve 35,55 mm; kabuk ytiksekligi 37,89 mm, 46,62 mm
ve 51,27 mm; kabuk agirhg 3,59 g, 5,07 g ve 11,65 g olarak tespit edilmistir. ve
cekirdek agirlig1 1,27 g, 1,20 g ve 2,90 g olarak belirlendi. Cekirdek oranlari sirasiyla
%35,17, %28,37 ve %25,09 olarak belirlendi.
Anahtar kelimeler: Badem, Adaptasyon, Verim, Cesit

Introduction

Almond (Prunus amygdalus Batsch) is an

Various studies on almond cultivation in Turkey
have focused on the adaptation abilities and

important member of the Rosaceae family and is
cultivated widely around the world. Turkey, with
its suitable climate conditions and broad genetic
diversity, has significant potential in almond
production. However, determining the
phenological and fruit quality characteristics of
almond cultivars grown in different ecological
regions is of great importance for yield and
quality.

Phenological traits describe the growth and
development stages of plants, while Nut
characteristics include the physical and chemical
properties of the fruit. Understanding these
characteristics plays a critical role in the selection
of suitable cultivars, determination of harvest
time, and optimization of cultivation techniques.

characteristics of almond cultivars in different
regions. For example, a study conducted in
Gaziantep examined the nut characteristics of 21
almond cultivars and 6 species. In this study, the
flowering times, fruit characteristics, and yield
potentials of different cultivars were evaluated
(Atl, 2019).

In another study conducted in the Elazig region,
the soil properties and nutrient element contents
of local almond trees were examined. This
research reveals the relationship between the
growth conditions and soil characteristics of
almond trees in the region (Akgiin et al.,, 2019).
These studies contribute to determining the most
suitable cultivars for specific ecological
conditions, revealing the performance of different
almond cultivars. However, given Turkey's vast
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geography and microclimatic diversity, specific
studies are needed for each region.

In this context, the aim of this study is to identify
the nut characteristics of different almond
cultivars in Karaman, contributing to the
identification of regionally suitable cultivars and
the development of almond cultivation in the area.

Material and Methods

This research was conducted during 2020-2021
in an orchard located in Derekdy, Karaman
province, = where  6-year-old 'Ferragnes',
'Ferraduel’, and 'Bertina’ almond cultivars grafted
on Nemaguard rootstock were planted at a
spacing of 5x5 meters. The geographical
coordinates of the orchard are 37.12 latitude and
33.29 longitude, with an altitude of 1218 meters.
The cultivation was carried out under the
prevailing  ecological conditions  without
irrigation.

Physical and nut quality traits

Fruit samples were collected from the almond
orchard to evaluate physical and nut quality traits.
A total of 100 fruits-25 fruits per replicate with 4
replicates per cultivar were randomly selected
and evaluated. The samples were evaluated based
on the methods of Simsek (1996), Kuzdere (1999),
Balta (2002), Yildirim (2007), and Giilsoy (2012).
The width, thickness, and height of the shelled
fruit (mm) were measured using a digital caliper.

Kernel weight (g): The inner kernel weights of
randomly selected fruits were determined using a
precision balance with 0.001 g sensitivity.

Kernel ratio: The kernel ratio was calculated for
randomly selected fruits from each tree using the
following formula:

Kernel Ratio (%) = (Average kernel weight /
Average shelled fruit weight) x 100

Statistical analysis

The data obtained in the study were evaluated
using the JMP 8.0 statistical software based on a
randomized plot design. The differences between
the means were analyzed using the Least
Significant Difference (LSD) test at a significance
level of P<0.05.

Results

Fruit width

According to the fruit size measurements in 2019,
Ferragnes measured 29.91 mm, Ferraduel 32.46
mm, and Bertina 36.44 mm. Among these,
Ferragnes had the smallest fruit width, while
Bertina had the largest. In 2020, the widths were
33.07 mm for Ferragnes, 31.20 mm for Ferraduel,
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and 34.66 mm for Bertina. These results showed
that Bertina had the highest fruit width in both
years, while the lowest values were recorded for
Ferragnes in 2019 and Ferraduel in 2020 (Table
1).

Variance analysis for fruit width showed that the
effects of year, replicate, and year x variety
interaction were not significant. However, the
variety factor was significant at the 5% level.

Table 1. 2019-2020 Fruit width (mm)
Cizelge 1.2019-2020 Meyve genisligi (mm)

Years 2019 2020
Ferragnes 2991+3.04b 33.07+£1.31%**
Ferraduel 3246+0.40b  31.20 +2.14 **
Bertina 3644+165a 34.66+191*
Average 32.93 32.98
P-value 0.0081 0.0917

*Different letters in the same column indicate statistically
significant differences (LSD, P<0.05).

*Aymi situndaki farkl harfler istatistiksel olarak anlamh
farkliliklar1 gostermektedir (LSD, P<0,05).

Fruit thickness

In 2019, the measured fruit thickness values were
26.70 mm for Ferragnes, 28.23 mm for Ferraduel,
and 24.81 mm for Bertina. In 2020, the
measurements were 22.77 mm, 20.94 mm, and
24.03 mm, respectively. The highest fruit
thickness was observed in Ferragnes in 2019 and
in Bertina in 2020, whereas the lowest values
were recorded for Bertina in 2019 and for
Ferraduel in 2020 (Table 2).

Variance analysis revealed that differences in
replicate and variety were not significant for fruit
thickness, but the effects of year and year x variety
interaction were significant at the 1% level.

Table 2. 2019-2020 Fruit thickness (mm)
Cizelge 2.2019-2020 Meyve kalinlig1 (mm)

Years 2019 2020
Ferragnes  26.70x1.41ab 22.77+0.35b
Ferraduel 28.23+0.69a 2094 +1.05¢c
Bertina 2481+0.71b 24.03+x0.99a
Average 26.58 22.58
P-value 0.0143 0.0016

*Different letters in the same column indicate statistically
significant differences (LSD, P<0.05).

*Ayni stitundaki farkli harfler istatistiksel olarak anlaml
farkliliklar1 géstermektedir (LSD, P<0,05).

Fruit height

In 2019, the fruit height values were 39.44 mm for
Ferragnes, 47.35 mm for Ferraduel, and 51.96 mm
for Bertina. In 2020, the values were 36.34 mm,
45.89 mm, and 59.59 mm, respectively. Bertina
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had the highest fruit height in both years, while
Ferragnes had the lowest (Table 3).

According to variance analysis, differences in
replicate and year x variety interaction were not
significant, while the year effect was significant at
the 5% level and variety differences were
significant at the 1% level.

Table 3. 2019-2020 Fruit height (mm)
Cizelge 3. 2019-2020 Meyve yiiksekligi (mm)

Years 2019 2020
Ferragnes 3944 +1.17c 36.34+048¢c
Ferraduel 4735+1.21b 4589+136Db
Bertina 5196+1.25a 50.59+3.63a
Average 46.25 42.27
P-value 0.0001 0.0004

*Different letters in the same column indicate statistically
significant differences (LSD, P<0.05).

*Aymi sttundaki farkli harfler istatistiksel olarak anlamh
farkliliklari gostermektedir (LSD, P<0.05).

Kernel weight

Kernel weight measurements in 2019 were 1.97 g
for Ferragnes, 1.14 g for Ferraduel, and 2.94 g for
Bertina. In 2020, Ferragnes had 1.27 g, Ferraduel
1.60 g, and Bertina 2.92 g. The lowest kernel
weight was observed in Ferraduel in 2019 and
Ferragnes in 2020, while Bertina had the highest
in both years (Table 4).

According to variance analysis, year and replicate
effects were not significant, but variety and year x
variety interactions were significant at the 1%
level.

Statistical analysis of kernel weight by variety
showed that, in 2019, the varieties formed three
different groups, while in 2020, Ferragnes and
Ferraduel were in the same group and Bertina was
in a separate group.

Table 4. 2019-2020 Kernel weight (g)
Cizelge 4. 2019-2020 Meyve ic agirhigi (g)

Years 2019 2020
Ferragnes 197 +0.14b 1.27+0.25b
Ferraduel 1.14+£0.24 c 1.60+0.21b
Bertina 294 +0.16a 292+0.13a
Average 2.02 1.93
P-value 0.0001 0.0001

*Different letters in the same column indicate statistically
significant differences (LSD, P<0.05).

*Ayni sttundaki farkli harfler istatistiksel olarak anlamh
farkhiliklar1 gostermektedir (LSD, P<0,05).

Kernel ratio

According to the kernel ratio measurements in
2019, Ferragnes had 36.19%, Ferraduel 27.87%,
and Bertina 25.02%. In 2020, the values were
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34.16%, 28.87%, and 25.16%, respectively. The
lowest kernel ratio in both years belonged to
Bertina, while the highest was found in Ferragnes
(Table 5).

No significant differences were found for year,
replicate, or year x variety interaction. However,
the variety factor was significant at the 1% level.

Table 5. 2019-2020 Kernel Ratio (%)
Cizelge 5.2019-2020 Meyve i¢ orani (%)

Years 2019 2020
Ferragnes 36.19+1.76a 34.16 £3.79a
Ferraduel 27.87+0.75b  28.87+0.79b
Bertina 25.02+092c 25.16+0.29c
Average 29.69 29.39
P-value 0.0001 0.0019

*Different letters in the same column indicate statistically
significant differences (LSD, P<0.05).

*Ayni sttundaki farkli harfler istatistiksel olarak anlamlh
farkliliklar1 gostermektedir (LSD, P<0.05).

Discussion and Conclusion

Almond is an important fruit species for Turkey,
and there is a need for production planning and
increased cultivation. In recent years, scientific
studies aiming to achieve this goal have continued.
Among these studies, the most critical aspect is
adaptation trials to determine suitable cultivars
for each region. However, there is still insufficient
information about which cultivar should be grown
where. Various adaptation and fruit quality
studies are ongoing with different almond
cultivars in different regions.

With this study, it is aimed to identify suitable
almond cultivars for the Karaman ecology,
integrate them into production, and thereby
contribute economically and scientifically. The
fruit physical and quality characteristics of
selected almond cultivars were identified during
this research.

Nut quality analyses showed that in Karaman’s
ecology, the shelled fruit weight was Ferragnes
(3.59 g), Ferraduel (5.07 g), and Bertina (11.65 g);
fruit width: Ferragnes (31.49 mm), Ferraduel
(31.83 mm), Bertina (35.55 mm); fruit thickness:
Ferragnes (24.73 mm), Ferraduel (24.58 mm),
Bertina (24.42 mm); fruit height: Ferragnes (37.89
mm), Ferraduel (46.62 mm), Bertina (51.27 mm);
kernel weight: Ferragnes (1.27 g), Ferraduel (1.20
g), Bertina (2.90 g); kernel ratio: Ferragnes
(35.17%), Ferraduel (28.37%), Bertina (25.09%).
In comparison, in Sanlurfa, the shelled fruit
weight was Ferragnes (3.76 g), Ferraduel (3.85 g),
Bertina (7.11 g); kernel weight: Ferragnes (3.76
g), Ferraduel (3.85 g), Bertina (7.11 g); kernel
ratio: Ferragnes (31.11%), Ferraduel (31.01%),
Bertina (24.46%). In Gaziantep, Ferragnes was
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4.15 g, Ferraduel 4.21 g, and Bertina 6.29 g for
shelled fruit weight (Parlakgi, 2008).

In other regions such as Diyarbakir, Manisa, and
Usak, fruit and kernel weights, fruit dimensions,
and kernel ratios varied depending on ecological
and cultivation conditions. For instance, in
Diyarbakir, the shelled fruit weight ranged from
1.99 to 3.59 g, and kernel ratio from 22.93% to
56.20%.

When the current study is compared with those
conducted in other regions, the differences
observed in shelled fruit weight and kernel ratios
are believed to be due to climatic and cultivation
conditions, as well as the use of dry farming in the
research area. Nevertheless, the findings are
largely consistent with previous studies,
especially those from Central and Southeastern
Anatolia.

It is considered beneficial to conduct further
research in the region regarding rootstock,
cultivar, and cultivation practices. Particularly, the
adaptation of new late-blooming almond cultivars
may be advantageous. Additionally, testing
drought-resistant or intensive cultivation-suitable
almond rootstocks in regions of Karaman with
Mediterranean climate characteristics may yield
positive results.
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