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Abstract: The aim of this research is to protect genetic resources and to select new types of walnuts in Turhal and 

Zile walnut populations. Turkey is one of the most important producers of walnut in the world. In 2017, Turkey 

ranked fourth in world production with 190000 t of production. Juglans regia L. is a very important species 

commercially grown in Turkey. 55 walnut genotypes grown from seeds and having the lateral bud fruitfulness in 

walnut population were examined in Turhal and Zile regions. As a result of this examination, 21 genotypes were 

selected Promising walnut genotypes were selected according to by weighted-rankid method. The percentage of 

lateral bud fruitfulness of selected types is determined between 35 % (60-TR-12) and 85 % (60-ZL-01). The average 

of nut weight ranged between 8.16 g (60-TR- 16) and  14.71 g (60-TR-03), kernel weight changed between 3.98 g 

(60-TR-16) and 7.40 g (60-ZL-01), nut length was determined 26.41 mm (60-ZL-06) and 42.50 mm (60-TR- 07), 

nut suture 22.25 mm (60-ZL-06) - 34.58 mm (60ZL-04), nut cheek 23.77 mm (60- ZL-06) - 35.58 mm (60-ZL-02), 

shell thickness ranged from 0.36 mm (60-TR- 22) to1.48 mm (60-TR-03). 

Keywords: Walnut variety breeding, lateral bud fruitfulness, nut quality 

Yan Dallarda Meyve Veren ve Meyve Kalitesi Yüksek Ümitvar Ceviz Genotiplerinin 

Seleksiyonu 

Öz: Bu araştırmanın amacı, Turhal ve Zile ceviz popülasyonları içinde yeni ceviz tiplerini seçmek ve genetik 
kaynakları korumaktır. Türkiye, dünyada önemli ceviz üreten ülkelerden biridir. 2017 yılı istatistiklerine göre 
190.000 ton üretimi ile dünyada 4. sıradadır. Juglans regia, Türkiye’de ekonomik olarak yetiştiriciliği yapılan önemli 
bir türdür. Türkiye’de, uzun zamandır cevizin tohumla çoğaltılması, geniş genetik kaynaklar sunan çok sayıda ceviz 
ağacı varlığı oluşturmuştur. Bu araştırmada, Tokat ilinin Turhal ve Zile ilçelerinde tohumdan yetişmiş ceviz 
popülâsyonu içinde yan dallarda meyve veren 55 ceviz tipi incelenmiştir. Araştırmada 21 genotip 
seçilmiştir.Araştırmada 21 genotip seçilmiştir. Seçilen tiplerde yan dallarda meyve verme oranı %35 (60-TR-12) ile 

%85 (60-ZL-01) arasında belirlenmiştir. Ortalama kabuklu meyve ağırlığı 8.16 g (60- TR-16)- 14.71 g (60-TR-03), 

iç ceviz ağırlığı 3.98 g (60-TR-16) to 7.4 g  (60-ZL-01) arasında,  meyve boyu 26.41 mm (60-ZL-06) 42.50 mm (60-

TR-07) arasında, meyve eni 22.25 mm (60-ZL-06)-34.58 mm (60-ZL-04) arasında, meyve yüksekliği 23.77 mm (60-

ZL-06)- 35.58 mm (60-ZL-02) arasında, kabuk kalınlığı 0.36 mm (60-TR-22) -1.48 mm (60- TR-03) arasında 
bulunmuştur. 
 

Anahtar Kelimeler: Ceviz çeşit ıslahı, yan dallarda meyve verme, meyve kalitesi 
 

1. Introduction 

Turkey is one of the most important producers 

of walnut in the world. In 2017, Turkey ranked 

fourth in the world  with a production of 190.000 t 

(Anonymous 2016). Juglans regia L. is a very 

important species commercially grown in Turkey. 

As the walnuts have propagated from seeds in 

Turkey for along time, lots of seedlings have a 

valuable walnut germplasm. 

Nut quality, yield, late leafing, lateral bud 

fruitfulness, tolerance to pests and diseases and 
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early fruiting are the goals of the important special 

walnut variety breeding program. 

In Turkey the walnut breeding program began 

in the 1970s and the new types and varieties were 

found during the selection studies. In the studies 

carried out after the 1970s in Turkey, primarily nut 

quality was emphasized (Akça 2005). The 
common aim of the studies was to find the biggest 

fruit in Turkish walnut populations. 8 walnut 

genotypes from the different regions of Turkey 

were selected and propagated by grafting and the 

new walnut orchards established by these 

genotypes. The walnut cultivars are selected from 

seedling walnut populations in Turkey are 

susceptible to bacterial blight and late spring frosts  

The time of leaf bud burst of domestic walnut 

varieties are earlier than foreign walnut varieties. 

Due to late spring frost damage, some fluactions 

are observed in walnut production in Turkey 

according to years.   In the walnut production, the 

best way to prevent from the late spring frosts is to 

use late leafing varieties. Therefore, the next 

Turkish walnut breeding program, walnut varieties 

with lateral bud fruitfulness and late-leafing walnut 

varieties are crossed to produce new varieties that 

are high yielding and late leafing (Akça et al. 
2016).  

The aim of this research was to protect genetic 

resources and to select the new types of walnuts 

with late leafing, lateral bud fruitfulness and high 

nut quality in Turhal and Zile walnut populations. 

 

2. Material and Method 

The research was carried out in Tokat Province 

of Turhal and Zile districts. In the study, preference 

in the selection of promising types in the 

population was based on the characteristics of late 

leafing, lateral bud fruitfulness and high nut 

quality. The survey studies were begun in walnut 

populations in 2015. Twenty walnut genotypes 

having late leafing, lateral bud fruitfulness and 

showing no any symptoms of disease or pest were  

marked in 2015.  Fruit samples were taken from the 

trees marked in harvest time. The genotypes 

marked in 2015 were observed again in 2016. In 

addition, 35 new genotypes were selected in the 

same method in 2016. 

Promising walnut genotypes were selected 

according to weighted- ranking method. The scores 

of weighted-ranking method were shown Table 1. 

 

Table 1. The scores of the characteristics and their relative values 

Çizelge 1.Özelliklerin puanları ve oransal değerleri 

Treatments Nut weight (g) Nut dimension (mm) 

Kernel 

percentage 

(%) 

Lateral bud 

fruitfulness 

(%) 

Relative 

scores/Values 
20% Value 15% Value 25% Value 40% Value 

Value Ranges 

12- 15 9 38.1 ˃ 9 % 60 > 9 % 70 > 9 

10- 12 7 31,9 to 38, 5 %55- 60 7 % 55- 70 7 

8- 10 5 29,1 to 31,8 5 % 50- 55 5 % 40- 55 5 

6- 8 3 23,9 to 29 3 %45- 50 3 %25- 40 3 

6 < 0 23.9 < 1 % 40- 45 1 % 10- 25 1 

    %40< 0   

 

Phenological properties 

The leafing time:  The time of leafing in which 

75% of leaflets are observed, The female 

flowering: Time of female flowering when sticky 

liquid is observed at 75% of the female flowers and 

at least 45 degrees of lobes are separated. 

The male flowering: The male flowering time 

when 75% of pollen are matures. 

 

The leaf fall: Time of leaf fall in which 75% of 

leaf are fall.  

 

298 



KILIÇOĞLU and AKÇA./ JAFAG (2018) 35 (3), 297-304 

 

   

Dichogamy: In the selected genotypes, 

dichogamy type was evaluated in three different 

classes, protandry, homogamy, protogyny. 

 

Morphological characteristics 

The tree trunk circumference was measured in 

selected genotypes, and the tree habitus was 

evaluated in three groups as upright, semi-upright, 

spreading.  

 

Nut (pomological) properties 

The pomological characteristics of 15 nuts 

randomly selected from the marked promising 

genotypes were examined and evaluated according 

to the UPOV criteria (UPOV, 1988). Nut length, 

nut suture and nut cheek were defined according to 

the criteria of UPOV 12 and 19 and the 

measurements were made with a digital caliper of 

0.01 mm. In addition, nut weight and kernel weight 

were weighed by digital scale (0.01 grams). The 

ratio of kernel weight to nut weight was calculated 

as kernel percentage (%). Nut shape characteristics 

in selected genotypes in the study; are determined 

according to UPOV 9, UPOV 10, UPOV 11, 

UPOV 13, UPOV 14, UPOV 15, UPOV 16, UPOV 

17 and UPOV 18 criteria. Depth of groove in the 

shell surface was evaluated in three groups as flat, 

medium, deep. Based on the "DFA of California" 

walnut color card, the kernel color is grouped as 

extra light, light, light amber and dark brown  

 

3. Results and Discussion  

The present study was performed with 21 

walnut genotypes selected from different parts of 

Turhal and Zile province in Turkey. The 

geographical coordinates and altitude 

corresponding to surveyed area are presented in 

Table 2. 

The most important aims of walnut breeding 

studies; are to obtain variety having earlier fruiting, 

higher yield, lateral bud fruitfulness, good 

adaptability to biotic and abiotic stress, high nut 

quality and tolerant to pests and diseases (Germain 

1988; Germain 1989; Akça et all. 2016).  
The lateral bud fruitfulness characteristic is the 

important factor that determined the potential yield 

in J. regia L. The lateral bud fruitfulness should be 

70 to 80% in new promising types that is late 

leafing. The rate of lateral bud fruitfulness of 

Turkish walnut cultivars is very low than 

Californian and French walnut cultivars.  

In the selected genotypes, the rate of lateral bud 

fruitfulness varied from 35% (60-TR-12) to 85% 

(60-ZL-01) (Table 2). Akça et al. (2015), reported 

that the rate of lateral bud fruitfulness of selected 

types was between 50% and 80% in Kemah region. 

Turgut (2014), was found between 28-56% in 9 

walnut genotypes selected in Midyat of Mardin 

province, and Kalan  (2011) reported 20-100% in 

selected types in Bingöl. Yarılgaç et al (2005) 
determined the rate of lateral bud fruitfulness of 

selected types in Van walnut population between 

40-100%. The rates of lateral bud fruitfulness of 

selected genotypes in our study were found similar 

results as other researches. 

Late leafing is a valuable characteristic to 

prevent for bacterial blight and early spring frosts. 

In addition to that lateral fruitfulness is also 

associated with precocity. Selection for this 

character is particularly important in Turkey. 

Because,  natural walnut cultivars produce 

pistillate flowers on shoot from terminal and sub 

terminal. 

The leafing dates of genotypes selected from 

the Turhal walnut population were between April 

2 (60-TR-08, 60-TR-09, 60-TR-11)  08 April (60-

TR-07,60-TR- and 06 April (60-ZL-01, 60-ZL-02, 

60-ZL-03, 60-ZL-04) and 11 April (60-ZL-22) in 

selected types in Zile. In Yağlayan village, which 
is at 1200 altitude in the town of Turhal, the date of 

leafing was determined between April 11 and 14 

(60-TR-16) (Table 2.).  

Temperatures of -2 ° C and -1 ° C on March 29 
and 22 April in the province of Turhal and Zile in 

2016 caused frost damage on walnut trees. The 

frost that occurred in these dates enabled the 

selection of the types that did not suffer from frosts 

in the population. 

The leafing date of selected types from different 

regions of Turkey vary according to the genetic 

features and ecological conditions. The leafing 

date of these types is generally reported in April 

and rarely in May (Öztürkci 2015; Aslansoy 2012; 

Kalan 2011; Yılmaz 2007). In our study, the date 
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of leafing in selected genotypes was determined in 

April,  as other studies.  

The date of female blooming is between April 

14 (60-TR-08, 60-TR-09) -  April 21 (60-TR-06, 

60-TR- 07) in Turhal genotypes and  between April 

21 (60-ZL-02, 60-ZL-03, 60-ZL-04) and April 25 

(60-ZL-22) in selected types in Zile. Female 

flowering in Yağlıalan was determined between 
April 26 and April28 (60-TR-16). Pollen 

distribution in male flowers were changed between 

April 12 (60-TR-22) and April 24 (60-TR-06, 60-

TR-07) in Turhal and observed April 16 (60-ZL-

03, 60-ZL-06)  -April 28 (60-ZL-22) in Zile. Pollen 

distribution in Yağlayan was determined on 1 May 
(60-TR-16) (Table 2).  

According to our observations, apart from 14 

walnut selections were protandrous, 5 selections 

were protogynous and also 2 genotypes were 

homogenous flowering behavior (Table 2).  Akça 
and Ozongun (2004) reported that among the 

selected 17 walnut genotypes, 11 genotypes were 

protogynous and 6 selections were protandrous 

Akça et al (2015) determined that observed that 3 
out of walnut selections were protandrous, 3 

selections were protogynous and also 3 genotypes 

were homogenous. 

In selected walnut types, the fruit length  was 

between 26.41 ± 0.26 mm (60-ZL-06) - 42.50 ± 
0.44 mm (60-TR-07), the  fruit suture was 22.25 ± 
0.29 mm (60ZL06) - 34.58 ± 0 ,26 mm (60-ZL-04) 

and fruit cheek was 23.77 ± 0.26 mm (60-ZL-06) 

and 35.58 ± 0.59 mm (60-ZL-02) (Table 3).  

İmamoğlu (2015), was determined fruit length, 

fruit suture and fruit cheek as 38.52 mm, 33.50 

mm, 31.88 mm, respectively. Şimşek and 
Osmanoğlu (2010), found fruit length as 42.02 - 

35.64 mm and fruit suture as 34.46 - 29.78 mm. 

Beyhan (2009), reported fruit length as 33.26 - 

44.09 mm, fruit suture as30.87 - 36.56 mm and 

fruit cheek as 34.80 - 39.31 mm, Yılmaz  ( 2007),  
was determined fruit cheek as 26-34 mm, fruit 

suture as 25 - 31 mm, fruit length as 30.61 - 39.75 

mm. The nut dimensions of selected genotypes in 

our study were found  similar to other research 

results.  

The ideal nut weight should be 13 and 15 g in 

the new walnut cultivars. The kernel should be 

easily removable from the shell, uniformly light 

colored, and weigh 7–10 g or at least 55 % of 

kernel percentage. A high kernel percentage is 

desirable commercially for shipping, high yielding,  

and processing efficiency. 

In our study, nut  weight was in the range of 

8.16±0.11 g (60-TR-16) – 14.71±0,27 g (60-TR-

03), kernel weight varied between  3.98±0.07 g 
(60-TR-16)- 7.40±0.18 g (60-ZL-01) and kernel 

percentage ranged from % 35.32±0,77 (60-TR-03) 

to% 59.42±0,86 (60-TR-22). The shell thickness 

was found as 0.36±0.02 mm (60-TR-22)-

1.48±0.03 mm (60-TR-03) (Table 3). 

Öztürkci (2015), reported nut weight (10.51-

17.27 g), kernel weight (6.11-9.20 g), kernel ratio 

(% 50.80-59.60) in walnut selected from 

Hekimhan. Khadivi-Khub et al (2015), determined 

nut weight (8.00-23.00 g), kernel weight (4.00-

14.00 g), kernel percentage (%40.00-72.22) for 

walnut selections from İran. Also, Ebrahimi et al. 

(2015), reported that nut weight (7.70-22.33 g), 

kernel weight (2.30-8.53 g), kernel percentage 

(%24.66-62.18) for selected walnut types in İran.  
Akça et al.  (2015), have reported that; nut weight 
as (11.18 to 15.20 g) and kernel percentage as 

(47.08% to 58.57%) in 24 walnut genotypes 

selected from Kemah. Turgut (2014) determined 

the nut weight (10.12-12.49 g), kernel weight 

(5.24-6.84 g) and kernel ratio 36.65-66.69 %), for 

the promising walnut selections in Mardin/Midyat. 

Asma (2012) reported as the nut weight (12.6–17.5 

g), kernel weight (6.9–9.1 g) and kernel ratio 

(47.3–60.8%), shell thickness (0.95–17.5 mm) for 

the 16 walnut selections in Anatolia. The average 

nut weight, kernel weight and kernel ratio of 

selected types in Trabzon was determined as 10.20-

12.40 g; 5.20-6.70 g; and 44.50-63.00% 

respectively by Kırca et al. (2014). Akça and Şen 
(2001) reported nut weight (7.49–13.93 g), kernel 

weight (2.61–5.73), shell thickness (1.32–2.45 

mm) and nut diameter (22.30–32.26 mm) in walnut 

selections from the southeastern parts of Turkey. 
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Table 2. Leafing and , flowering time and tree characteristics of selected walnut (Juglans regia) genotypes 

Çizelge 2. Seçilen genotiplerin, yapraklanma, çiçeklenme zamanı ve ağaç özellikleri 

Genotypes  
Altitude 

(m) 
Coordinates 

Leafing 

Time 

Receptive 

period of 

female bloom 

The male 

flowering 

date 

Dichogamy 

Tree 

trunk 

diameter 

(mm) 

Growth 

tree habit 

Lateral 

bud 

fruitfulne

ss (%) 

Total scores of 

weighted-

ranking 

method 

60-TR-01 580 0400. 210. 33 N, 0360. 070. 59 E 3-5 /04 18-20 /04 14-15 /04 Protandry 33 Upright 45 470 

60-TR-03 550 0400. 190. 39 N, 0360. 010. 23 E 3-5 /04 18-20 /04 22-23 /04 Protogeny 43 Upright 65 535 

60-TR-06 590 0400. 190. 45 N, 0360. 110. 02 E 4-8 /04 19-21 /04 23-24 /04 Protogeny 29 Upright 50 540 

60-TR-07 590 0400. 190. 45 N, 0360.110.02 E 4-8 /04 19-21 /04 23-24 /04 Protogeny 25 Spreading 65 740 

60-TR-08 540 0400. 190. 31 N, 0360. 120. 16 E 2-4 /04 14-16 /04 18-19 /04 Protogeny 64 Upright 45 500 

60-TR-09 580 0400. 190. 37 N, 0360. 120. 16 E 2-4 /04 14-16 /04 18-19 /04 Protogeny 34 Upright 65 500 

60-TR-11 555 0400. 180. 59 N, 0360. 150. 36 E 2-6 /04 17-19 /04 21-22 /04 Protogeny 36 Upright 50 520 

60-TR-12 535 0400. 230. 17 N, 0360. 070. 22 E 3-7 /04 18-20 /04 22-23 /04 Protogeny 40 Upright 35 410 

60-TR-13 550 0400. 230. 11 N, 0360. 080. 31 E 3-7 /04 18-20 /04 22-23 /04 Protogeny 38 Upright 50 440 

60-TR-14 550 0400. 230. 32 N, 0360. 080. 49 E 3-7 /04 18-19 /04 18-19 /04 Homogamy 40 Upright 65 620 

60-TR-15 560 0400. 230. 44 N, 0360. 090. 33 E 3-7 /04 18-19 /04 22-23 /04 Protogeny 35 Spreading 50 540 

60-TR-16 1200 0400. 270. 22 N, 0360. 110. 29 E 11-14 /04 26-28 /04 1-3/05 Protogeny 26 Upright 65 500 

60-TR-19 520 0400. 260. 20 N, 0360. 070. 01 E 3-5 /04 18-20 /04 22-23 /04 Protogeny 48 Semi-upright 60 690 

60-TR-21 510 0400. 210. 11 N, 0360. 060. 08 E 4-6 /04 18-20 /04 18-20 /04 Homogamy 26 Upright 60 395 

60-TR-22 560 0400. 220. 36 N, 0360. 030. 13 E 3-5 /04 16-18 /04 12-13 /04 Protandry 33 Upright 65 395 

60-ZL-01 690 0400. 180. 47 N, 0360. 010. 25 E 6-9 /04 21-23 /04 25-26 /04 Protogeny 35 Spreading 85 740 

60-ZL-02 680 0400. 180. 49 N, 0360. 010. 23 E 6-9 /04 21-23 /04 25-26 /04 Protogeny 50 Upright 50 610 

60-ZL-03 660 0400. 190. 39 N, 0360. 010. 23 E 6-9 /04 21-23 /04 16-17 /04 Protandry 30 Upright 65 690 

60-ZL-04 670 0400. 190. 39 N, 0350. 590. 36 E 6-9 /04 21-23 /04 16-17 /04 Protandry 45 Upright 50 610 

60-ZL-06 630 0400. 180. 22 N, 0350. 580. 46 E 7-10 /04 20-22 /04 16-17 /04 Protandry 38 Upright 65 395 

60-ZL-22 740 0400. 170. 51 N, 0350. 520. 37 E 9-11 /04 23-25 /04 27-28 /04 Protogeny 28 Upright 50 450 
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Akça (et al. 2015), reported shell thickness 

between 1.11 and 2.33 mm. Another walnut 

selection researches were reported the mean shell 

thickness 1.25 - 1.78 (Turgut 2014), 1.32 - 1,62 

mm (Kırca et al. 2014), 0.98 - 1.51 mm (Kalan 

2011), 0.85 - 2.00 mm  (Çelik et al.  2011), 1.26 - 

2.06 mm (Aslansoy, 2012),  0.82 - 1.10 mm (Abdiş 

2010), 1.3 - 2.1 mm  (Reis 2010), 1.90 - 1.27 mm 

(Şimşek and Osmanoğlu 2010), 0,82- 1,61 mm 

(Yılmaz, 2007). The shell thickness of selected 
walnut types in our study was found to be lower 

than the selected walnut types in different selection 

studies. 

 
Table 3. The pomological characteristic of selected types 

Çizelge 3. Seçilen tiplerin pomolojik özellikleri 

Genotypes 
Nut weight 

(g) 

Kernel 

weight 

(g) 

Kernel ratio 

(%) 

Shell 

thickness 

(mm) 

Nut length 

(mm) 

Nut suture 

(mm) 

Nut cheek 

(mm) 

60-TR-01 9.31±0.13 4.88±0.15 52.30±1.23 0.74±0.03 33.99±0.40 26.69±0.36 27.51±0.36 

60-TR-03 14.71±0.28 5.19±0.11 35.32±0.78 1.48±0.04 39.70±0.69 29.29±0.26 30.80±0.73 

60-TR-06 11.06±0.26 5.80±0.10 52.42±0.52 0.64±0.03 35.81±0.31 29.21±0.38 30.84±0.33 

60-TR-07 13.30±0.28 6.70±0.18 50.30±0.69 0.86±0.02 42.50±0.45 31.06±0.27 31.25±0.30 

60-TR-08 9.54±0.26 4.87±0.21 50.93±1.21 0.68±0.03 32.80±0.45 27.07±0.34 30.97±0.66 

60-TR-09 8.84±0.13 4.15±0.09 46.93±0.64 0.85±0.03 30.39±0.14 24.77±0.17 27.40±0.25 

60-TR-11 8.57±0.21 4.75±0.19 55.17±1.27 0.60±0.03 31.86±0.34 30.34±0.40 28.83±0.21 

60-TR-12 10.86±0.16 5.01±0.15 46.04±0.79 0.69±0.02 39.82±0.30 29.64±0.23 30.56±0.21 

60-TR-13 10.91±0.25 4.69±0.15 42.98±0.99 0.94±0.04 35.20±0.34 28.24±0.36 30.22±0.30 

60-TR-14 10.72±0.22 5.43±0.13 50.71±0.69 0.85±0.03 32.23±0.44 29.37±0.28 31.49±0.27 

60-TR-15 11.96±0.18 6.28±0.12 52.46±0.55 0.83±0.02 37.15±0.32 27.90±0.26 31.11±0.21 

60-TR-16 8.16±0.12 3.98±0.07 48.78±0.41 0.62±0.02 32.03±0.24 27.99±0.23 26.88±0.18 

60-TR-19 14.01±0.48 7.26±0.40 51.35±1.23 1.11±0.04 40.89±0.32 31.25±0.22 34.97±0.35 

60-TR-21 13.99±0.33 7.15±0.28 50.90±1.03 0.78±0.03 39.70±0.38 33.19±0.27 34.60±0.28 

60-TR-22 8.25±0.10 4.90±0.10 59.42±0.86 0.36±0.03 37.14±0.48 25.03±0.19 24.82±0.13 

60-ZL-01 12.74±0.19 7.40±0.18 57.98±0.66 0.66±0.03 39.43±0.33 29.16±0.21 32.23±0.75 

60-ZL-02 13.89±0.32 7.12±0.26 51.10±1.05 0.84±0.04 38.18±0.49 32.41±0.35 35.58±0.59 

60-ZL-03 12.67±0.38 6.36±0.26 50.00±0.78 1.14±0.04 38.95±0.56 29.61±0.29 32.85±0.33 

60-ZL-04 13.35±0.21 7.30±0.17 54.61±0.62 0.68±0.02 37.06±0.18 34.58±0.26 33.15±0.28 

60-ZL-06 9.47±0.24 5.08±0.15 36.73±0.51 0.68±0.03 26.41±0.27 22.25±0.29 23.77±0.26 

60-ZL-22 9.44±0.27 4.53±0.21 47.66±1.14 0.85±0.03 33.19±0.40 28.62±0.24 30.70±0.30 

 

In our study, the nut weight, kernel weight and 

kernel percentage were found similar to the 

genotypes selected in other studies. The fruit 

weights and nuts values in 60-TR-07, 60-TR-19, 

60-ZL-02, 60-ZL04 and 60-ZL-01 genotypes were 

found higher than Chandler.  

In our study, five selected genotypes had extra 

light, five selected genotypes had light colored 

kernels, ten selected genotypes had light amber, 

and only one genotype had dark colored kernels 

(Tab. 2). The walnut selected genotypes in 

different regions of Turkey had light colored and 

light amber (Öztürkci 2015; and Aslansoy 2012).  

In our study, the walnut color of the selected 

types was found to be lighter than the other 

genotypes. 

It is seen in our  study  that 60-TR-07, 60-TR-

19, 60-ZL-02, 60-ZL-04 and 60-ZL-01 with high 

lateral bud fruitfulness and high nut quality can be 

use as genetic sources in crossing breeding.  
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Table 4. The nut characteristics of selected superior walnut selections 

Çizelge 4. Ümitvar olarak seçilen tiplerin meyve özellikleri 
  G

en
o

ty
p

es
 

Shape in 

longitudinal 

section 

through suture 

Shape in 

longitudinal 

section 

perpendicular to 

suture 

Shape in 

cross 

section 

Shape of base 

perpendicular 

to suture 

Shape of apex 

perpendicular 

to suture 

Prominence 

of apical tip 

Position of pad on 

suture 

Prominen

ce of pad 

on suture 

width of 

pad on 

sutur 

60-TR-01 Elliptic Elliptic Elliptic Cuneate Pointed Medium On upper half of nut Weak Narrow 

60-TR-03 Elliptic Ovate Circular Rounded Rounded Strong On upper 2/3 of nut Medium Broad 

60-TR-06 Trapezium Broad trapezium Circular Cuneate Rounded Medium On upper 2/3 of nut Strong Broad 

60-TR-07 Elliptic Elliptic Elliptic Cuneate Pointed Strong On upper half of nut Weak Broad 

60-TR-08 Circular Circular Oblate Cuneate Rounded Medium On upper half of nut Weak Narrow 

60-TR-09 Circular Circular Circular Rounded Emarginated Medium On upper half of nut Weak Narrow 

60-TR-11 Circular Circular Oblate Rounded Rounded Medium On whole length 3 Strong Broad 

60-TR-12 Elliptic Elliptic Elliptic Cuneate Pointed Medium On upper half of nut Weak Narrow 

60-TR-13 Ovate Broad ovate Circular Rounded Rounded Medium On upper 2/3 of nut Medium Medium 

60-TR-14 Trapezium Ovate Circular Cuneate Pointed Medium On upper 2/3 of nut Medium Medium 

60-TR-15 Elliptic Elliptic Elliptic Cuneate Pointed Weak 3 On upper half of nut Weak Narrow 

60-TR-16 Ovate Broad elliptic Elliptic Cuneate Pointed  Medium  On upper 2/3 of nut Medium Medium 

60-TR-19 Broad ovate Broad ovate Elliptic Rounded Rounded Strong  On upper 2/3 of nut Medium Broad 

60-TR-21 Trapezium Broad trapezium Circular Rounded Rounded Medium  On upper 2/3 of nut Medium Medium 

60-TR-22 Elliptic Elliptic Elliptic Cuneate Pointed Strong  On upper half of nut Weak Medium 

60-ZR-01 Elliptic Broad trapezium Circular Rounded Rounded Medium On upper half of nut Weak Medium 

60-ZR-02 Trapezium Broad trapezium Circular Truncate Truncate Medium On upper half of nut Medium Medium 

60-ZR-03 Elliptic Elliptic Elliptic Cuneate Rounded Medium On upper half of nut Weak Medium 

60-ZR-04 Elliptic Broad trapezium Circular Rounded Rounded Medium On upper 2/3 of nut 2 Medium Broad 

60-ZR-06 
Broad 

trapezium 
Broad trapezium Elliptic Rounded Emarginated Weak On upper half of nut Weak Narrow 

60-ZR-22 
Broad 

trapezium 

Broad trapezium Oblate Rounded Truncate Medium On upper half of nut Weak Medium 
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