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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
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ABSTRACT

Walnut kernel due to the chemical composition of fatty acids can be nutritionally and economically very important
and has positive effect on human health. In this study, which was carried out during 2014 growing season, Eighteen
walnuts genotypes in terms of fruit and kernel characteristics which were higher than “Chandler”, were selected to
evaluate their oil and fatty acids. The oil was measured with Soxhlet and its variation range was between 57. 32-75
percent dry weight in walnut kernel. The type and amount of fatty acids were analyzed by Gas Chromatography
(GC). Results of this study showed that kernel oil contains more than 88 percent unsaturated fatty acids. Among the
identified fatty acids in walnut oil, linoleic acid (39.38-57.77%) was the predominant fatty acid followed by oleic
acid (20.67-41.29%), linolenic acid (7.84-12.89%), palmitic acid (6.7-9.33%) and stearic acid (1.47-4.67%). (Traits
in this study showed no significant correlation between kernel weight and altitude with oil amount, but the negative
correlation was observed between oleic acid and linoleic acid. Results of this study showed, walnut oil content and
fatty acid composition were not affected by physical characteristics and climatic conditions.
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Table 1. Geographical location of 18 promising walnut genotypes in Kermanshah province

Genotype Collectione site Latitude Longitude Altitude
Ks29 Sahneh 3429'09.9" N 4741'08.7"E 1408.69
Ks35 Sahneh 3429'10.1"N 4741'08.1" E 1411.33
Ks39 Sahneh 3429'10.7" N 4741'06.0" E 1411.33
Ks42 Sahneh 3429'10.7" N 4741'044"E 1411..09
Kh65 Harsin 3416'13.2" N 47 33'23.0"E 1562.02
Kh69 Harsin 3416'12.2" N 4733'23.0"E 1560.81
Kh70 Harsin 3416'12.5" N 4733'22.7"E 1560.33
Kh86 Harsin 3416'07.7" N 4733'21.2"E 1554..33
Kh87 Harsin 3416'12.0"N 4733'228"E 1560.57
Kh88 Harsin 3416'13.7"N 47 33'23.2"E 1559.37

Kh110 Harsin 3415'38.5" N 47 33'49.6"E 1520.68
Kh127 Harsin 3415'50.8" N 4732'56.7" E 1536.78
Kh128 Harsin 3415'50.6" N 4732'57.0"E 1541.35
Kh134 Harsin 3415'49.2" N 47 32'55.7"E 1538.22
Kh146 Harsin 3415'58.6" N 4733 '15.7"E 1536.54
Kh149 Harsin 3415'57.2" N 4734'473"E 1531.98
Kh150 Harsin 3416'12.7" N 4733'229"E 1556.01
Kh153 Harsin 3415'56.5" N 4733 11.4"E 1538.46
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Table 2. Measurement method for quantitative and quality traits of 18 promising walnut genotypes in Kermanshah province

Characteristics

Measurement method

Altitude
Longitude
Latitude

Kernel weight
Kernel percentage
Kernel fill

Kernel colour
Time of leafing
Harvest

Oil content

GPS
GPS
GPS
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*, **: Number of days after standard reference date (For time of leafing 5 March and for harvest time 25 August).
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Figure 1. Comparison of saturated and unsaturated fatty acids in promising walnut genotypes
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Table 3. Mean of Fatty acid composition of 18 promising walnut genotypes in Kermanshah province (£SD)

Genotypes Oil content (%) Palmetic acid Stearic acid Oleic acid Linoleic acid Linolenic acid
Ks29 69.4%+ 0.84 8.16+ 0.13 3.58+ 0.11% 24.46+ 0.33¢ 53.53+ 0.33¢ 10.74+ 0.25%
Ks35 63.25+ 0.36¢ 7.44% 0.62 % 3.18+ 0.32° 34,724 0.27°F 4514+ 0.14° 9.90+ 0.4°¢
Ks39 67.42+0.81 6.68+ 0.32f 3.21+£ 0.41° 41.29+ 031" 39.384 0.37° 10.43+ 0.37%
Ks42 57.324 0.81/ 8.05+ 0.45 e 3.23+ 0.26 35.334 0.33f 45,20+ 0.18F 8.424 0.07°%
Kh65 60.90% 0.56" 7.31+ 0.09° 3.894 0.05° 35.73+ 0.06f 4481+ 0.18F 8.77+ 0.15%
Kh69 66.404 0.98 % 8.25+ 0.15° 3.184+ 0.06* 39.694 0.1" 41.02+ 017" 8.16+ 0.14%
Kh70 70.924 0.38° 8.5+ 0.19°%¢ 341+ 0.11° 32.324 0.22°¢ 43,54 0.149 12.10£ 0.12
Kh86 59.55+ .063' 8.15+ 0.15° 2.8+ 0.09% 25.544 0.06° 55.23+ 0.17° 8.86+ 0.14¢
Kh87 74.45+ 0.35° 8.13+ 0.06 > 2.68+ 0.09¢ 33.27+ 0.12°¢ 43.28+ 0.099 12.89+ 0.082
Kh8gs 75.004 0.84°2 8.67+ 0.08% 3.26+ 0.13° 33.86+ 0.08°¢ 42.83+0.179 12.00+ 0.192
Kh110 63.90+ 0.421 7.43+ 0.45° 3,714 0.34° 23.67+0.17¢ 52.544 0.26¢ 12.84+ 0.15%
Kh127 68.40% 0.84 % 9.33+ 0.17° 1.47+£0.12°¢ 20.67+ 0.22° 56.664 0.18" 12.47+ 0.07¢
Kh128 71.454 0.77° 7.49+ 0.11 % 4,67+ 0.07° 23.84+ 0.13¢ 53.474 0.13¢ 10.90+ 0.09"
Kh134 67.9+ 0.98°% 6.7+ 0.16° 3,92+ 0.18" 39.48+ 0.18" 41.45+ 0.45" 9.04+ 0.05¢
Kh146 66.62+ 0.53% 7.46% 0.16 % 358+ 0.11% 30.49+ 0.21° 50.80+ 0.19° 7.84+ 0.34°
Kh149 62.55+ 0.77%" 7.27+ 0.22° 2.73£ 0.07¢ 29.26+ 0.26° 50.23+ 0.26° 10.48+ 0.28™
Kh150 66.87+ 0.88* 7.654 0.21 % 3.13+0.12" 22.76+ 0.16° 57.77+ 0.43° 8.70+ 0.2%
Kh153 65.62+ 0.88 7.744 0.16 % 3.85+ 0.15° 22.71+£ 0.12" 56.05+ 0.15 % 10.12+ 0.17%

(#SD) olisle )5 il o 90,5 isuwaal HBalE VA Jo Gz slanul oS 5 Sl X Jga dalol
Continued table 3. Mean of Fatty acid composition of 18 promising walnut genotypes in Kermanshah province (+SD)

Genotypes SFA* (%) MUFA (%) PUFA (%) PUFA/SFA
Ks29 0.35%°4+ 11.75 0.474 24.46 0.10464.27 5.470.17°®
Ks35 0.16™+ 10.62 0.38%+ 34.72 0.36/+55.04 5.18+0.12%"
Ks39 0.86%+ 9.89 0.44%t 41.29 1.041-£49.81 5.05+0.33°%"
Ks42 0.83%+ 11.29 0.47 %+ 35.33 0.15"+53.72 4.77+0.33"
Khes 020"+ 11.20 0.08°% 35.73 0.47"+53.58 4.78+0.04""
Kh69 0.12%4 11.43 0.14°+ 39.69 0.44449.18 4.30+0.08"
Kh70 0.11%4 11.92 031+ 32.32 0.00%+£55.60 4.66+0.04%"
Kh86 0.34%%+ 10.95 0.08'+ 25,54 0.43°+ 64.09 5.85+0.14"*
Kh87 0.22%%9+ 10,82 0.17° 33.27 0.00£56.17 5.19+0.10%%
Kh88 0.30%+ 11.93 0.12° 33.86 0.519"£54.83 4.59+0.07"
Kh110 0427+ 11.15 0.24'+ 23.67 0.15+ 65.38 5.87+0.21%"
Kh127 0.41%+ 10.80 0.31'+20.67 0.16% 69.13 6.40+0.23°
Kh128 12.16+0.05° 0.19423.84 0.31% 64.37 5.29+0.00 '
Kh134 0.42"+ 10.62 0.26"+ 39.48 0.71450.49 4.75+0.12"
Kh146 0.39%+ 11.05 0.29 % 30.49 0.20°+58.64 5.31+0.21
Kh149 0.41%+ 10.00 0.36"+ 29.26 0.02 % 60.72 6.07+0.26%
Kh150 0.04™'+ 10.78 0.22%:22.76 0.32"+ 66.47 6.16+0.05®
Kh153 0.43%+ 11.59 017422.71 0.45"+ 66.17 5.71+0.17%

(PUFA) caclas Wign v b glasl e 2 (slaaul s (MUFA) caslas wisy SO L gldl e Gz slaenl (SFA) glsl oy slaanl
W a0 ) e 58 (6l giae Dglas W ls S i sladd > oS st (e la Sk
* SFA, saturated fatty acids; MUFA, monounsaturated fatty acids; PUFA, polyunsaturated fatty acids; UFA/SFA, unsaturated fatty acids/ saturated fatty acids.
Means having the same letters each column are not significant at 1% level.

@l Slao b gblis (S2ldpeg g ogae (S 5 SELEES) Do (S p o (Sued o p0 F Jgox
99,5 bl glo ol
Table 4. Correlation coefficients between some morphological and phenological characteristics of fruit and ecological
with biochemical traits of selective walnut genotypes

Traits Qil content Palmetic acid Stearic acid Oleic acid Linoleic acid Linolenic acid
Palmetic acid 0.275 1
Stearic acid 0.037 -0.559* 1
Oleic acid -0.028 -0.367 0.115 1
Linoleic acid -0.162 0.240 -0.108 -0.958** 1
Linolenic acid 0.580* 0.374 -0.241 -0.302 0.037 1
Kernel weight -0.352 0.009 -0.120 -0.087 0.201 -0.307
Kernel percentage -0.206 0.316 -0.331 -0.251 0.342 -0.266
Time of leafing -0.192 -0.435 0.146 -0.183 0.188 0.099
Harvest 0.034 0.093 -0.144 -0.081 0.068 0.078
Kernel color -0.145 0.015 -0.168 0.274 -0.202 -0.307
Altitude 0.189 0.142 0.061 -0.294 0.208 0.259
Kernel fill 0.243 -0.248 -0.417 0.027 0.046 0.243

** *: Significantly differences at 1, 5% of probability levels, respectively.
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Figure 2. dendrogram of 18 promising walnut genotypes based on the Biochemical traits
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Figure 3. Diagram plot of 18 promising walnut genotypes based on the two first and second principal component
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