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Abstract 

The research was conducted in the Lake Van Region during 1997 and 1998. The research evaluated 
selections of natural almond population grown from seed on Island Adlr (Van) in Lake Van. Approxi 
mate 400 seedling trees were investigated and, data from 13 selections were recorded in terms of fruit 
characteristics for two years. For all selections, full blooming season occurred in late April and harvest 
season in late August. In-shell fruit weights changed between 2.74 g and 6.80 g. Kernel weights ranged 
from 0.64 g to►1.32 g. The kernel percentage varied 18.4% to 29.2% and double kernel percentage was 
0% and 60%. The shell thickness varied from 0.27 cm to 0 43 cm 

Introduction 

Cultivated almond originated in Central 
and Southwestern Asia. Almond growing 
in Anatolia backs to ancient times (1). Pro 
duction occurs in most regions except for 
the Northeast and the higher altitudes of 
Eastern Anatolia, but is more common in 

the Aegean, Mediterranean and South 
Eastern Regions (2). In recent years, al 
though new almond orchards are being es 
tablished by using foreign and domestic 
selected cultivars, a large part of produc 
tion is provided from seedling trees with 
different genetic features from each other. 
Seed propagation has continued for thou 
sands of years and gives rise to a rich 

germplasm resource (3, 4, 5). According 

ly, selecting valuable individuals within 

seedling population with great diversity in 
different areas or districts of Anatolia 
might contribute to breeding progress. 

The first studies on almond germplasm 
in Turkey were started by Dokuzoguz et al. 
(3) and Dokuzoguz and Giilcan (6) in the 
Aegean Region. The characteristics of 
some native almonds were recorded and 

promising selections were released. Fol 

lowing this work, many selection and re 
lated studies were conducted in various 
parts of the country in order to identify the 

most promising almond germplasm and 

their adaptation abilities (4,5,6,7,8,9,10, 

11, 12, 13, 14). Kaska et al. (14) reported 
that Turkey has a great potential for al 

mond growing and that Southeast Anatolia 
will be an important center for almond in 
the future, due to the availability of water 
for irrigation. Initial trials on almonds pro 
duction have shown promising results. 

With hard climatic conditions, Eastern 
Anatolia also has seedling almond popula 
tions, and therefore this region might have 
valuable almond sources. The Lake Van 

Region has a microclimate characteristic 
of the East Anatolia production areas. The 
goal of this research was the selection of 
the most promising germplasm from this 
native material. 

Material and Method 

The research was performed on seedling 
almond trees grown from seeds on Island 
Adlr (Van city) located in Lake Van (East 
Anatolia) during 1997 and 1998. The Is 

land is near the campus of Yuziincu Yil 
University and Ercis county. The soil is 
poor in organic matter and is alkali. 

Lake Van is surrounded by high moun 
tains which contributes to the regional mi 
croclimate. According to average records 
of long years in Van city and its surround 
ings, annual rainfall is 380 mm, the high 
est temperature recorded in last 40 years is 

37.5 °C, the lowest is -27.8 °C and the an 
nual average is 8.8 °C. Sunlight averages 7 
hours and 36 min. in a day. The solar (sun) 
intensity is 381.87 cal/min/cm2. The num 
ber of the days exposing to frost ranges be-
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tween 132 and 211. Frost period continues 

from 2 November to 22 April. Late spring 

frosts usually occur in late April. The snow 

falls mostly in early October in the moun 

tains around Lake Van, and in early No 

vember in the city center (16). 

The research material consisted of seed 

ling trees on which no technical and cul 

tural practices were previously performed. 

In the study, app. 400 seedling almond 

trees, which were at bearing age, were ex 

amined. Following observations of the 

trees and the fruits, 13 selections were 

made. Pomological analyses were made 

according to the method of Aslanta§ and 

Guleryuz (5). In the 1997 and 1998 harvest 

seasons, twenty-five fruits representing 

each tree were randomly chosen and mea 

sured. Data concerning time of first bloom, 

full bloom and harvest, as well as fruit di 

mension (cm), in-shell fruit weight (g), 

kernel weight (g), shell thickness (cm), 
kernel ratio (%), ratio of double kernels 

(%) and kernel flavor were recorded for 

each selection. In addition, kernel protein, 

oil and ash contents of selections were also 

determined according to Yanlgac, (17). 

Results and Discussions 

All selections first flowered at the third 

week of April, full flowered in late April 

and come to harvest in late August. Many 

researchers have reported that the times of 

flowering for almonds grown in Turkey 

vary according to cultivars and ecologies, 

and the flowering season begins earlier in 

the Aegean, Mediterranean and South 

Eastern Regions, and later in the Eastern 

Anatolia (3, 4, 5, 6,10,13). The flowering 

seasons of selections were similar to those 

of natural selections from Kemaliye dis 

trict of Erzincan City (East Anatolia) and 

later than those of the Mediterranean, 

Aegean and Southeastern selections, due 

to different ecological conditions of the re 

gions (3, 4, 5, 6, 10, 13). 

The dimensions of in-shelled fruits rep 

resenting selections were measured as 

minimum, maximum and average values. 

The average thickness of in-shelled fruits 

varied from 1.34 cm to 1.84 cm. The av 

erage width was between 1.77 cm and 

2.73 cm and the average length was 3.11 

cm and 4.41 cm (Table 1). These fruit di 

mensions were similar to native selections 

from the various area of Anatolia (5, 6, 7, 

8,9,10,11). 

The selections had 2.74-6.80 g average 

in-shelled fruit weight, 0.64-1.32 g aver 

age kernel weight, 0.27-0.43 cm average 

shell thickness, 18.4-29.2% kernel ratio, 0-

60% double kernel ratio and all were sweet 

kernels (Table 2). 

With regard to in-shelled fruit dimen 

sions and in-shell and kernel characteris 

tics, selections examined had close values 

with some selections reported by others (4, 

6,7, 8,13,15). For example, in a study car-

Table 1. The dimensions of inshelled fruits of almond selections from the 
Lake Van region of Turkey (1997-1998). 



Table 2. Inshell and kernel characteristics of almond selections from the Lake Van region of Turkey (1997-1998). 

ADIR Inshell fruit weight (g) Kernel weight (g) 

Min Max Average 

Shell thickness (cm) 

Min Max Average 

Double 

Kernel kernel 

ratio ratio Kernel 

0.7 

0.8 

0.7 

0.3 

0.9 

0.7 

0.9 

1.0 

0.7 

0.9 

1.2 

0.9 

0.5 

1.1 

1.4 

0.9 

0.7 

1.8 

1.2 

1.2 

1.7 

1.5 

1.3 

1.6 

1.2 

0.9 

0.96±0.19 

1.06±0.17 

0.80±0.13 

0.64±0.16 

1.25±0.13 

1.02±0.17 

1.05+0.19 

T. 14+0.16 

0.92±0.15 

1.14±0.19 

1.32±0.18 

1.04±0.14 

0.72±0.16 

0.30 

0.34 

0.22 

0.30 

0.32 

0.32 

0.30 

0.31 

0.32 

0.40 

0.33 

0.32 

0.25 

0.40 

0.45 

0.31 

0.37 

0.41 

0.36 

0.37 

0.38 

0.42 

0.48 

0.42 

0.39 

0.35 

0.36±0.04 

0.38±0.02 

0.27±0.01 

0.32±0.03 

0.37±0.03 

0.33±0.02 

0.34±0.02 

0.34±0.03 

0.36±0.03 

0.43±0.05 

0.34±0.04 

0.36±0.02 

0.32±0.03 

ried out in the Kemaliye district (Erzincan 
city, East Anatolia), Aslantasand Guleryuz 
(5) selected 20 native almonds. They re 
ported in-shell fruit weights between 2.89 

g and 6.14 g, kernel weights between 0.65 

g and 1.15 g, shell thickness between 0.23 

cm and 0.43 cm, kernel ratios between 

14.6% and 26.8%, and double kernel ratio 

between 0% and 28.%. Also, §imsek (13), 
who studied on native almond selections 
from Kahraman Maras City, recorded that 
selections have kernel weight between 
0.66 and 1.31 g, kernel ratio between 14.0 

and 50.0% and the ratio of double kernels 

between 0 and 5%. Beyhan and Bostan (8) 

determined 3-9 g in-shelled fruit weight, 
0.77-1.23 g kernel weight, 0.28-0.48 cm 

shell thickness, 18.0-23.8% kernel ratio 

and 0-80% double kernel ratio for native 
selections from Darende district (Mal-
atya). Cangi and §en (7) selected native al 

monds from Vezirkopru district (Samsun, 

Black Sea), determined 23.7-26.6% kernel 
ratio and 0-8% double kernel ratio. 

Biochemical analysis showed a range of 

22.2-24.3% for protein content, 48.7-
69.9% for oil content and 1.57-6.27% for 
ash content (Table 3). Barbera et al. (18) re 

ported 56.19% and 52.25 oil contents, and 

22.5% and 25.8% protein contents for Fer-
ragnes and Tuono cultivars, respectively. 

In the USA and other European Coun 

tries where almond growing is at a more 
advanced level, production is mainly from 

standard cultivars, usually released from 

local breeding programs (19, 20, 21, 22, 
23). This study contributes to such breed 
ing progress by characterizing native al 

mond germplasm variation of the lake Van 
Region. Continued and more detailed se 

lection studies with this native germplasm 
is necessary to provide the raw material for 

future breeding efforts and may also result 
in the selection of native genotypes of suf 
ficient commercial value to justify their re 
lease to growers as local cultivars. 
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Table 3. Kernel protein, oil and ash 

contents of almond selections 

from the Lake Van region of 

Turkey (1998). 

Kurulus Ylll Bilimsel Yaylnlarl. Yayln No: 

432, TOAG Seri No: 90, Ankara, 80s. 

3. Dokuzoguz, M., Gulcan, R., Atilla, A., 1968. 

Ege Bolgesi Bademlerinin Seleksiyon Islahl 

Ozerinde Aras,tlrmalar. Ege 0. Zir. Fak. Yay. 
No. 148, 39s. 

4. Gulcan, R., Askln, M.A., Mlslrll, A., 1990. 

Characterization and evaluation of collected 

almond material from south and south-east of 

Turkey. Nut Production and Industry In Eu-

ropa Near East and North Africa. Reur Tech 

nical Series 13., s.357-364. Yalova. 

5. Aslantas, R. ve Guleryiiz, M., 1995. Erzin-

ca'nln Kemaliye Ilc,esinde Dogal Olarak 

Yetisen Bademlerin (Amygdalus communis 

L.) Seleksiyon Yoluyla Islahl Uzerinde Bir 

Arastlrma. II. Ulusal Bahce Bitk. Kong., Cilt 

I, s.375-379, Adana. 

6. Dokuzoguz, M., Gulcan, R., 1973. Ege Bol 

gesi Bademlerinin Seleksiyon Yoluyla Islahl 

ve Secjlmis Tiplerin Adaptasyonu Ozerine 
Arastlrmalar. TUBITAK, TOAG Yaylnlarl, 

No: 22, Ankara. 28s. 

7. Cangi, R., §en, S. M., 1991. Vezirkopru ve 

(Jevresinde Yetistirilen Bademlerin Seleksiy 

on Yoluyla Islahl Ozerine Arastlrmalar. Y. Y. 
0. Ziraat Fak. Derg. (1/3):131-152, Van. 

8. Beyhan, 6., Bostan, S.Z., 1995. Darende 
Bademlerinin Seleksiyon Yoluyla Islahl Oz 
erine Bir Arastlrma. Y. Y. 0. Z. F. Derg. 
5(l):91-100 

9. Bostan, S. Z., Cangi, R., Oguz, H. I., 1995. 

Akdamar Adasl Bademlerinin (f! amygdalus 

L.) Seleksiyon Yoluyla Islahl Ozerine Arastl 
rmalar. II. Ulusal Bahge Bitkileri Kongresi, 

Cilt I, 370-374 s., Adana. 

Kalyoncu, I. H. and §en, S. M., 1996. A Se 

lection Study on Determining Important 

Characteristics of Almond Trees in Turkey. 

Fruit Varieties Journal, 50(4):250-255. 

Kuden, A. B., Kuden, A., Kasjca, N., 1994. 

Adaptations of Some selected Almonds to 

Mediterranean Region of Turkey. First Inter 

national Congress on Almond. Acta Horticul-

turae 373:83-90. 

Onal, J., Gulcan, R., Mlslrll, A., 1995. Bazl 

Secjlmis^ Badem Tiplerinin Meyve Tanlmlan-

masl Uzerinde Arastlrmalar.. II. Ulusal Bahc,e 

Bitkileri Kongresi, Cilt I, 380-383 s., Adana. 

§imsek, M., 1996. K. Maras Merkez ilcesi ve 

bagll koylerinde yetistirilen bademlerin se 

leksiyon yoluyla Islahl uzerine bir aras,tlrma. 

K.S.U. Fen Bil. Ens. Basllmamls Yuksek 

Li sans Tezi, KM 

10. 

11 

12 

13 

14. Kaska, N., Kuden, A., Kuden, A. B., 1998. Al 

mond Production in Southaest Anatolia. Acta 

Horticulture 373:253-258. 

15. Kuden, A., 1998. Crop Stuation and Produc 

tion of Almonds. Advanced Course, Produc 

tion and Economics of Nut Crops. Adana, 

Turkey. 

16. Anonymous, 1996. Meteoroloji Istasyonu 

Kayltlarl, Van. 

17. Yarllgac,, T, 1997. Gevas cevizlerinin (J. 

regia L.) Seleksiyon yoluyla Islahl uzerine 

arastlrmalar. Y. Y. Oniv. Fen Bil. Enst. Basll 
mamls Doktora tezi, Van. 

18. Barbera, G., Mantia T. U, Palma, L. D., 

Monastra, F., Schirra, M., 1994. Response of 

Ferragnes and Tuono almond cultivars to dif 

ferent environmental conditions in Southern 

Italy. Acta Hort. 373:125-128. 

19. Kester, D. E., Gradziel, M., Grasselly,t. H., 
1991. Almonds (Prunus). Genetic Resources 

of Temperate Fruit and Nut Crops 2, Interna 

tional Society for Horticultural Science Wa-

geningen, The Netherlands, s. 698-758. 

20. Kester, D. E., Asay, R., 1979. Almonds. In: 

Janick, J. and Moore, J. N. (Editors). Ad 

vanced in Fruit Breeding. Second Print. 

pp.387-419. 

21. Vargas, F. J., Romero, M. A., 1994. 'Mas-

bovera,' 'Glorieta' and 'Francoli,' Three New 

Almond Varieties From IRTA. First Interna 

tional Congress on Almond. Acta Horticultur-

ae 373:75-82. 

22. Grasselly, C.h., 1994. Almond Breeding in 

different countries. Nucis Newslet., 2:2-3. 

23. Socias, I.C.R., 1998. Quantitative Traits in 

Almond Fruits. Nucis Newsletter 7:12-14. . 




