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Evaluation of Fruit Characteristics and Oil Percentage of Some Superior
Walnut Genotypes in Kohgilouye and Boyer Ahmed Province
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Fig. 2. Google Earth images of walnut cultivation areas of Kohgiluyeh and Boyer-Ahmad provinces (Google Earth
Pro 2023).
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Table 1. Distribution and geographic characteristics of the investigated genotypes in the main walnut cultivation
areas.
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Table 2. The results of comparing the average pomological characteristics of 14 top walnut genotypes in
Kohgiluyeh and Boyer-Ahmad provinces.

e 09N 90,5 B3y S 039 e 39
g oS o Canigy ] e (539 e Jsbo ho b
Genotype Weight of - o %f ’“'“’k Kernel Kernel Kernel T]”TI
Code walnuts Weight o Hus weight length diameter she
. walnuts Weight weight
with husk
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without
husk

C1 51.165d-f 18.328¢® 32.674¢%¢ 7.282¢ 24.7¢ 29.04 c-e 10.347c-e
Cc2 64.116¢ 18.525¢c-e 45,035 7.633e 31.94b 32.17b 10.547¢c-e
KO1 76.76 a 30.26a 4571 b 13.58 a 36.04 a 36.13a 15.43b
KO2 67.39 bc 21.09¢ 44.85b 10.13 bc 28.51¢ 27.49 d-f 10.68 c-¢
D1 73.03 ab 20.8¢ 52.08a 9.98 bc 29.73 ¢ 28.31c-e 10.19 d-e
D2 53.37 de 19.1c-e 33.95cd 7.92 de 29.667¢ 29.4 cd 9.959de
Shi 42.06 g 17.87 c-e 23.82 fg 7.95 de 28.48cd  27.31d-f 9.4 de
Sh2 45.821e-g 17.15¢% 28.43249 7.086e 29.138°¢ 25.517f 9.652de
V1 64.47¢ 28.178% 35.267¢ 10.155% 31.936° 29.828¢ 17.683?2
V2 59.305¢ 27.139% 31.97¢¢ 10.903° 32.546° 28.332¢¢ 15.8882®
Gl 54.493¢% 26.342° 27.814¢ 9.119¢ 32.286° 28.213¢%¢ 16.631%
G2 48.833¢9 19.375¢® 29.217¢%f 7.992¢% 29.166¢ 28.157¢¢ 11.224%
S1 43.224f 20.363¢ 22.594¢9 7.62¢ 31.331° 26.976¢f 12.42¢
S2 43.404f 16.642¢ 26.469%9 7.825¢% 27.133¢ 28.5¢® 8.653°

Means with the same letter (s) are not significantly different at 5% level using Duncan’s multiple range test.

Table 2. Continued.

Aalsl =Y Jga

3 . e Loogo,5,ks  LgeS Job
o9 92,5 Jsb O 99,5 kb Canigy Cualind e i 5 '5 i
L N bt Cowgy Jew Sy
292 Diameter Length of
Genotype Code  The Jength of ~ The diameter husk “s’hP” of walnut wa%nut
a walnut of a walnut thickness h'S ke with husk  with husk
without husk  without husk thickness

C1l 34.1799 35.695e-g 5.31d-f 2.56 b-d 41 f 39.484h
C2 39.743ef 37.74cd 6.97b 2.17 de 52.45 a 54.046bc
KO1 46.05 ab 42.7 a 5.81 cd 2.43 b-d 5451 a 57.56 a
KO2 38.63 f 37.07 c-e 6.39 bc 2.39 b-d 48.73 b 51.35cd
D1 42.31 cd 35.33 e-g 8.16 a 1.96¢ 43.48 d-f 50.47 de
D2 38.62 f 36.3d-f 6.36 bc 2.62 bc 45.24 de 46.62 fg
Shi 39.33f 33.04 h 4.87 ef 2.4 b-d 42.78 ef 47.75 ef
Sh2 40.061d-f 32.932h 5.305d-f 2.445b-d 44.602de 51.317cd
V1 46.014ab 39.661b 5.078d-f 2.758ab 49.815b 56.281ab
V2 47.958a 38.281hc 4.722fg 2.498b-d 47.838bc 56.55ab
Gl 43.698bc 36.392d-f 4.668fg 2.781ab 44.619de 51.035cd

G2 38.628f 35.126fg 5.691c-e 2.597bc 45.921cd 47.38f
S1 41.831c-e 34.194gh 4.032g 3.004a 42.013f 50.82 d
S2 34.017g 35.1fg 5.24d-f 2.311c-e 45.131de 44.029g

Means with the same letter (s) are not significantly different at 5% level using Duncan’s multiple range test.

9 29SS el j0 90,5 5 p (BOIENY jae (Se so)0 5 (9, Moy re doyd sl Sl dvslie gl Y Jgas

.mlﬁf

Table 3. The results of comparing the content of kernel%, oil % and blank nut % of 14 top walnut genotypes in
Kohgiluyeh and Boyer-Ahmad provinces.

OB al5 oS e by GE9y Seyd e S oy
Genotype Code Kernel % Oil % Blank nut %
C1 39.62 ¢f 44,229 42777
c2 41,19 40.40" 9.21°¢
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KO1 45.47 @d 52.99 ¢ 5.08¢
KO2 48.06 57.27 5.15¢
D1 48.45 @ 39.34" 12.59
D2 41.38 ¢ 36.721 12.26 ®
Shi 4445 60.05° 0.331
Sh2 42.27 0 56.41 ¢ 3.249
V1 36.41 59.48° 11.79°
V2 40.78 ¢ 52.66 € 6.97 ¢
G1 3446 54.02 © 4.28f
G2 41.30 ¢ 58.29 be 2.16"
S1 37.44 ¢f 63.69 2 3.09¢
S2 47,00 & 48.00 f 2.14 "N

Means with the same letter (s) are not significantly different at 5% level using Duncan’s multiple range test.
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Table 4- The results of comparing the content of phosphorus and calcium elements in the kernel of 14 top walnut
genotypes in Kohgiluyeh and Boyer-Ahmad provinces.

NLEENS Sad S 95,5 o predS @ anb o
Genotype Code P (mg/100 g) Ca (mg/100 g) Kernel P/Ca
C1 17.14f 122.937" 0.139f
C2 21.72° 125.3878 0.173¢
KO1 15.7878 164.823¢ 0.095"
KO2 17.157° 150.8° 0.113¢
D1 8.947) 122.01 0.0731
D2 18.073% 269.563° 0.0671
Sh1 12.19' 188.163° 0.0641
Sh2 14.923" 156.677¢ 0.095"
V1 18.527¢ 113.08 0.163¢
V2 11.893 121.497 0.097"
G1 17.587¢f 112.793! 0.155¢
G2 20.613¢ 152.24¢ 0.135f
S1 21.63° 110.82% 0.195°
S2 26.033° 98.837' 0.263?

Means with the same letter (s) are not significantly different at 5% level using Duncan’s multiple range test.
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Kernel.weight -

Diameter.of.Kernel - -

Thelength.of kernel -

Blank.nut. -

o [
Values

Husk.thickness = 1

Shell.thickness = . -
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Fig. 3. Heatmap correlation between some pomological traits in 14 evaluated walnut genotypes in Kohgiluyeh
and Boyer-Ahmad province.

S A
GV Cow g ¥ s o) S35 N las S o) B0l ggame jo g opl o] Casdds mliaagl
b ol ply o Slsl Gisuael GlagBolss olaie 4y (£9) 9o )0 g 330 yhab g Jobo re duoyo s (35 o9 YU Judo
5 49l SeS Ll )5 95,5 (goliay slaasl o o Bolis pl 5l eolaiwl (g S ogumn mio Dluoguas 5 39> g0 £9i5 4y a5

S5 Pl
45|)‘ C?"“"b \.\>‘3 6@)’{—»)‘ .)‘j ol&izils ‘_,;'L..cl; ﬁ}lc 05; @ as ..\_...JL:‘SA Jj‘ 03w g (5)150 d.ll_..;) )| (5"“'7” o U'l‘
QQ;G‘: )ima 64){..»‘ é‘)] oKl d)jLJ 9 u*"bﬁ)" Ca)jl;m )I 4.1.......:5...:..\.» C,\.w‘ ol

References &bo

-

Ajamgard, F., Gazaiean, M., Shooshi, D. A., and Yavarinejad, R. (2022). Morphological, Phenological and
Pomological Characteristics of Some Promising Pecan (Carya illinoinensis) Genotypes in Dezful in Iran.
Seed and Plant, 38, 33-52.

Amiri, R., Vahdati, K., Mohsenipoor, S., Mozaffari, M. R., and Leslie, C. (2010). Correlations between some
horticultural traits in walnut. HortScience, 45(11), 1690-1694.

Anonymous. (2022). Statistics of agricultural products (Vol. Vol 3: Greenhouse and Horticultural Crops).
Minestry of Jihad - Agricultura.

£AY


http://journal-irshs.ir/article-1-669-en.html

[ Downloaded from journal-irshs.ir on 2025-12-06 |

BULSESRU L

Aryapak, S., and Ziarati, P. (2014). Nutritive value of Persian walnut (Juglans regia L.) Orchards. American-
Eurasian Journal of Agricultural and Environmental Sciences, 14(11), 1228-1235.

Arzani, K., Mansouri-Ardakan, H., Vezvaei, A., and Roozban, M. R. (2008). Morphological variation among
Persian walnut (Juglans regia) genotypes from central Iran. New Zealand Journal of Crop and
Horticultural Science, 36(3), 159-168.

Awad, A. B., and Fink, C. S. (2000). Phytosterols as anticancer dietary components: evidence and mechanism of
action. The Journal of Nutrition, 130(9), 2127-2130.

Bayazit, S., Caliskan, O., and Kilic, D. (2019). Pomological and chemical properties of some walnut genotypes
in central Anatolia. Journal of Agricultural Faculty of Gaziosmanpasa University (JAFAG), 36(3), 243-
249.

Caglarirmak, N. (2003). Biochemical and physical properties of some walnut genotypes (Juglans regia, L.).
Food/Nahrung, 47(1), 28-32.

Chatrabnous, N., Yazdani, N., Tavallali, V., and Vahdati, K. (2018). Preserving quality of fresh walnuts using
plant extracts. LWT - Food Science and Technology, 91, 1-7. https://doi.org/10.1016/j.Iwt.2018.01.026

Cosmulescu, S. N., Baciu, A., Achim, G., Mihai, B., and Trandafir, I. (2009). Mineral composition of fruits in
different walnut (Juglans regia L.) cultivars. Notulae Botanicae Horti Agrobotanici Cluj-Napoca, 37(2),
156-160.

Davoodi, F., Rezaei, M., Hidari, P., and Hokmabadi, H. (2019). Genetic diversity of superior walnut genotypes
revealed by ISSR markers in Shahrood, Iran. Journal of Horticultural Science, 32(4), 593-604.

Diaz, R., E. Alonso and J. Fernandez-Lopez. (2004). Genetic and geographic variation in seed traits of common
walnut among twenty populations from the west of Spain. Acta Horticulturae, 705: 137-141.

Ebrahimi, A., FttahiMoghadam, M., Zamani, Z., and Vahdati, K. (2010). An Investigation on Genetic Diversity
of 608 Persian Walnut Accessions for Screening of some Genotypes of Superior Traits. Iranian Journal
of Horticultural Science, 40(4), 83-94.
https://ijhs.ut.ac.ir/article_20925 afe31a44e0albee2f63d4laecadefde6.pdf

Ehteshamnia, A., Sharifani, M., Vahdati, K., Moghadam, V., Mousavizadeh, S., and Mohsenipourtakelo, S.
(2012). Investigation of morphological diversity among native populations of walnut (Juglans regia) in
Golestan  province, Iran. Journal of Plant Production Research, 16(3), 29-52.
https://jopp.gau.ac.ir/article_353 ec67b5a4d4aa2dd1b6d59f9fe930820e.pdf

FAO. (2021). Production yearbook. Rome.

Ghasemi, M., Arzani, K., Hassani, D., and Ghasemi, S. (2011). Variability in nuts of twelve walnut (Juglans regia
L.) genotypes in Markazi province. Journal of Food Science and Technology (Iran), 8(32), 63-68.
http://fsct.modares.ac.ir/article-7-2587-fa.html

Ghasemi, M., Arzani., K., Hassani, D., and Ghasemi, S. (2010). Fatty acids composition of some selected walnut
(Juglans regia L.) genotypes in Markazi province. Journal of Food Science and Technology (Iran),
7(24), 31-37. http://fsct.modares.ac.ir/article-7-3908-en.html

Hakimi, Y., Fattahi, M., and Zamani, Z. (2022). Evaluation of genetic diversity among some selected walnut by
using morphological and pomological characteristics. Iranian Journal of Horticultural Science, 53(1),
209-224. https://doi.org/10.22059/ijhs.2021.318674.1896

IPGRI. (1994). Descriptors for Walnut (Juglans spp.). International plant genetic resources institute, Rome, Italy.

Kavoosi, B. (2009). Identification and complementary collection of the best genotypes of Iranian walnut: Case
study of Kohgilouye and Boyerahmad provinces.

Khadivi-Khub, A. (2014). Genetic divergence in seedling trees of Persian walnut for morphological characters in
Markazi province from Iran. Brazilian Journal of Botany, 37(3), 273-281.

Lavedrine, F., Ravel, A., Villet, A., Ducros, V., and Alary, J. (2000). Mineral composition of two walnut cultivars
originating in France and California. Food Chemistry, 68(3), 347-351.

Martinez, M. L., Labuckas, D. O., Lamarque, A. L., and Maestri, D. M. (2010). Walnut (Juglans regia L.): genetic
resources, chemistry, by-products. Journal of the Science of Food and Agriculture, 90(12), 1959-1967.

McGranahan, G., and Leslie, C. (2012). Walnut. Fruit Breeding, 827-846.

Meizhi, Z., Zhenyuan, W., Dan, W., Jing, X., and Guanzhao, S. (2014). Comparative analysis of mineral elements
and essential amino acids compositions in Juglans sigillata and J. regia walnuts kernels. Notulae
Botanicae Horti Agrobotanici Cluj-Napoca, 42(1), 36-42.

Mousavi, S., Tatari, M., Moradi, H., and Hassani, D. (2015). Evaluation of genetic diversity among the superior
walnut genotypes based on pomological and phenological traits in Chahar Mahal va Bakhtiari province.
Seed and Plant Improvement Journal, 31(2).

Muradoglu, F., Oguz, H. 1., Yildiz, K., and Yilmaz, H. (2010). Some chemical composition of walnut (Juglans
regia L.) selections from Eastern Turkey. African Journal of Agricultural Research, 5(17), 2379-2385.

Norouzi, R., Heidari, S., Asgari-Sarcheshmeh, M. A.; and Shahi-Garahlar, A. (2013). Estimation of phenotypical
and morphological differentiation among some selected Persian walnut (Juglans regia L.) accessions.
International Journal of Agronomy and Plant Production, 4(9), 2438-2445.

ki


http://journal-irshs.ir/article-1-669-en.html

[ Downloaded from journal-irshs.ir on 2025-12-06 |

VFT)FIEGFo ) slodmio o,lais PF als 5ol el (955 5 pple alo

Ossali, E. K. (2015). Comparative study on essential and trace metals in plant nuts consumed in Nigeria. Pakistan
Journal of Nutrition, 14, 84-87.

Ozcan, M. M. (2009). Some nutritional characteristics of fruit and oil of walnut (Juglans regia L.) growing in
Turkey. Iranian Journal of Chemistry and Chemical Engineering, 28(1), 57-62.
https://doi.org/10.30492/IJCCE.2009.6915

Rabadén, A., Pardo, J. E., Pardo-Giménez, A., and Alvarez-Orti, M. (2018). Effect of genotype and crop year on
the nutritional value of walnut virgin oil and defatted flour. Science of the Total Environment, 634, 1092-
1099.

Rasouli, M., and Ershadi, B. (2018). Study on genetic diversity of 33 walnut genotypes (Juglans regia) using
morphological and pomological markers for introducing of superior genotypes. Research in Pomology,
3(2), 27-39. https://rip.urmia.ac.ir/article_120761 d3129c4cda411322cf18462c9b1662ed.pdf

Rezaei, A., Arzani, K., and Sarikhani, S. (2020). Morphological evaluation and identification of walnut (Juglans
regia L.) superior genotypes in north Hamadan province of Iran. Iranian Journal of Horticultural
Science, 51(2).

Ribeiro, H. L. C., Santos, C. A. F., Diniz, L. d. S., Nascimento, L. A. d., and Nunes, E. D. (2016). Phenotypic
correlations and path analysis for plant architecture traits and grain production in three generations of
cowpea. Revista Ceres, 63, 33-38.

Salehi Shanjani, P., Dadmand, M., Seyedian, S. E., Rasoulzadeh, L., Falah Hoseini, L., Ramazani Yeganeh, M., .
.. Pahlevani, M. R. (2021). Investigation of genetic diversity of Juglans regia using quantitative and
qualitative growth traits. Forest and Wood Products, 74(2), 209-221.

Sarikhani Khorami, S., and Vahdati, K. (2019). Determination of Persian walnut yield components and its
correlation with phenological, morphological and biochemical traits. Iranian Journal of Horticultural
Science, 50(3), 549-560. https://doi.org/10.22059/ijhs.2018.260251.1474

Shafaei Chorush, Z., and Arzani, K. (2018). Evaluation of diversity of walnut promising genotypes in Kermanshah
province according to oil properties and determine the correlation of these traits with some morphological
and ecological characters. Iranian Journal of Horticultural Science, 48(4), 887-897.
https://doi.org/10.22059/ijhs.2018.212758.1054

Sharifi, S., Amiri Fahliani, R., and Masoumi Asl, A. (2021). Walnut genetic diversity investigation using
phenological and morphological characteristics and ISSR markers. Journal of Agricultural Science and
Technology, 23(1), 187-200.

Sharma, O., and Sharma, S. (2001). Genetic divergence in seedling trees of Persian walnut (Juglans regia L.) for
various metric nut and kernel characters in Himachal Pradesh. Scientia Horticulturae, 88(2), 163-171.

Sharma, R. M., Kour, K., Singh, B., Yadav, S., Kotwal, N., Rana, J. C., and Anand, R. (2014). Selection and
characterization of elite walnut (Juglans regia L.) clone from seedling origin trees in north western
himalayan region of india. Australian Journal of Crop Science, 8(2), 257-262.

Sharma, S., and Sharma, O. (2001). Studies on variation in nut and kernel characters and selection of superior
walnut seedlings (Juglans regia I.) from Garsa and Jogindernagar areas of Himachal Pradesh. IV
International Walnut Symposium 544,

Tarhi, K., Farokhzad, A. R., Ghasemzadeh, R., and Mohseniazar, M. (2021). Evaluation of pomological and
biochemical attributes of promising walnut genotypes with lateral bearing in Urmia in Iran. Seed and
Plant Journal, 37(3), 293-316. https://doi.org/10.22092/sppi.2022.356920.1238

Vahdati, K., and Zareie, N. (2004). Evaluation of side-stub and hypocotyle grafting efficiency for walnut
propagation in Iran. V International Walnut Symposium 705, 347-350.

Verardo, V., Bendini, A., Cerretani, L., Malaguti, D., Cozzolino, E., and Caboni, M. F. (2009). Capillary gas
chromatography analysis of lipid composition and evaluation of phenolic compounds by micellar
electrokinetic chromatography in Italian walnut (Juglans regia L.): irrigation and fertilization influence.
Journal of Food Quality, 32(2), 262-281.

Yaghobifar, S., rabiei, v., Razavi, F., Javadi, D., and Hassani, A. (2020). Investigation of phytochemical
compounds and antioxidant capacity of 11 cultivars and genotypes of hazelnut fruit in Rudsar Eshkevarat
region. Journal of Food Science and  Technology(lran),  17(103), 151-165.
https://doi.org/10.52547/fsct.17.103.151

Yang, J., Du, X., Chen, K., Ylipa4, A., Lazar, A. J. F., Trent, J., and Zhang, W. (2009). Genetic aberrations in soft
tissue leiomyosarcoma. Cancer Letters, 275(1), 1-8.
https://doi.org/https://doi.org/10.1016/j.canlet.2008.06.013

Yang, J., Liu, R. H., and Halim, L. (2009). Antioxidant and antiproliferative activities of common edible nut seeds.
LWT - Food Science and Technology, 42(1), 1-8.
https://doi.org/https://doi.org/10.1016/j.1wt.2008.07.007

Yarilgac, T., Koyuncu, F., Koyuncu, M., Kazankaya, A., and Sen, S. (1999). Some promising walnut selections
(Juglans regia L.). IV International Walnut Symposium 544, 93-96.

41N


http://journal-irshs.ir/article-1-669-en.html

[ Downloaded from journal-irshs.ir on 2025-12-06 |

BULSESRU L

Yazdani, N., Hamidi, S., Rezaei, K., Vahdati, K., and Rahmanian Haghighi, A. R. (2017). Evaluation of some
pomological characteristics and fatty acids composition of thirteen walnut cultivars. Journal of Crops
Improvement, 19(1), 189-201. https://doi.org/10.22059/jci.2017.60390

Yerlikaya, C., Yucel, S., Erturk, U., and Korukluoglu, M. (2012). Proximate composition, minerals and fatty acid
composition of Juglans regia L. genotypes and cultivars grown in Turkey. Brazilian Archives of Biology
and Technology, 55, 677-683.

ale


http://journal-irshs.ir/article-1-669-en.html

[ Downloaded from journal-irshs.ir on 2025-12-06 |

Iranian Journal of Horticultural Science and Technology 24 (4): 601-616 (2023)
Research article

Evaluation of Fruit Characteristics and Oil Percentage of Some Superior
Walnut Genotypes in Kohgilouye and BoyerAhmed Province

Zahra Davarkhah?, Mehdi Hosseinifarahi™?, Mohsen Radi 23, and Sedigheh
Ghoilpour*
1. Department of Horticultural Science, Yasuj Branch, Islamic Azad University, Yasuj, Iran.
2. Sustainable Agriculture and Food Security Research Group, Yasuj Branch, Islamic Azad University,
Yasuj, Iran.
3. Department of Food Science, Yasuj Branch, Islamic Azad University, Yasuj, Iran.
4. Department of Chemistry, Yasuj Branch, Islamic Azad University, Yasuj, Iran.
Corresponding author: Email:(mehdi.hosseinifarahi@iau.a.cir)

The purpose of this research was to identify and select superior walnut genotypes based on
pomological characteristics, oil percentage and calcium content of walnut kernels in different
walnut growing areas of Kohgiluyeh and Boyer-Ahmad province. In this research, 14 top
walnut genotypes in different regions of the province were evaluated. The results showed that
different genotypes have significant differences in terms of pomological traits. Among the 14
evaluated genotypes, the highest average walnut fruit is related to Kowkhdan 1 and Delirejl
genotypes with an average of 76.76 and 73.39 g respectively, the highest nut weight is in
Kowkhdan 1 genotypes and Setangan 1 and 2 were obtained with an average of 30.26, 28.17
and 27.13 g, respectively. The highest kernel weight was observed in Kowkhdan 1 genotype at
the rate of 13.58 g compared to other genotypes. Kowkhdan 1 genotype showed the highest
length and diameter of kernel by 36.04 and 36.12 mm, respectively, compared to other
genotypes. The kernel % varied from 48.61 to 34.45% in different genotypes. Kowkhdan 1,
Delirej 1, Vezag 2, Shahniz, and Kowkhdan 2 genotypes have the highest kernel %, 48.61,
48.45, 47, 45.44, and 45.41 %, respectively, compared to other genotypes. The highest oil %
was 63.69% in Vezg 1 genotype and the lowest % oil was 36.71% in Delirej 2 genotype. The
ratio of phosphorus to calcium is an important indicator in the quality of walnut kernels. This
ratio varied from 0.263 to 0.064, and among the evaluated genotypes, the highest and lowest
P/Ca of kernels was observed in Setengan 1 and 2, Shahniz 1 and Delirej 2 genotypes,
respectively. Therefore, among the evaluated genotypes, in terms of pomological and
nutritional value characteristics, Kowkhdan 1, Setengan 1, 2, Sisakhatt 2 and VVezg 1 genotypes
were selected as the best genotypes and these genotypes were recommended in breeding
programs.

Keywords: % Kernel, Blank nut, Phosphorus, Calcium, Nut weight.
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