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Table 1. Budbreak and pollen shedding date of walnut superior genotypes in Eqlid region during 2013-2015

N ﬁésa:gjg b H‘Salfjgil: o5 8 &l ol ol s15T o5 8 &l op AT oA o131

Genotype  Budbreak date (DARS’)  Dichogamy**  First pollen shedding Last pollen shedding

2013 2014 2015 2013 2014 2015 2013 2014 2015
FaEqQNs5 14 16 12 PR 27 28 23 41 43 35
FaEgNs9 12 14 12 H 18 19 16 28 30 24
FaEgFm1 9 11 8 PR 12 13 11 28 29 28
FaEgAal 8 8 6 H 12 12 10 27 29 26
FaEqDm1 8 9 5 H 25 26 23 40 42 38
FaEqHmM1 6 6 4 PR 8 9 7 26 28 24
FaEqQHmM2 11 11 8 PR 19 19 16 36 37 33
FaEqAh1 5 8 4 PR 8 9 6 30 32 26
FaEgAgl 12 12 10 H 18 20 15 39 40 33

G Y Sbls )b gl 5 il Yo @,\?ﬁ@)t:s\j)@f;)L\;m;tdﬁw;m:DARS*
* DARS: Days after reference standard (10 March for budbreak; 24 August for harvest date).
-¢‘fw 5oy slaesss s s« H PR
** PR: Protandrius; H: Homogam
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Table 2. Pollen reception and harvest date of walnut superior genotypes in Eqlid region during 2013-2015

o) @‘Jx'@ﬁ ”Jf“’.bdf:j)‘u:ﬁ‘:\é ujfsﬁb&u;\’uiﬁi\i
Genotype  Harvest date (DARS")  First pollen reception Last pollen reception
2013 2014 2015 2013 2014 2015 2013 2014 2015
FaEqQNs5 17 19 17 36 38 35 44 47 42
FaEqNs9 15 18 17 22 24 21 31 33 29
FaEgqFm1 15 17 14 35 35 32 44 44 40
FaEgAal 14 16 12 19 21 20 29 30 27
FaEqDm1 14 15 11 34 35 31 43 45 39
FaEqHmM1 11 14 10 28 30 28 37 40 37
FaEqHmM?2 17 17 15 31 32 30 41 41 39
FaEgAh1 14 17 13 26 27 25 36 38 34
FaEgAgl 15 16 14 35 37 33 46 47 42

O Y Zobls p el (51 5 il ¥ @,\fﬂ@udw@,u,ww,'lwmst.w:DARS*
* DARS: Days after reference standard (10 March for budbreak; 24 August for harvest date).
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Table 3. Variance analysis of pomological traits of walnut superior genotypes in Eqlid region during 2013-2015

St mls EBIRCSE 058 039 e 0)3 JERNIESN Cds S gy Caaliens S A3,L
S.0.V. df. Nut weight  Kernel weight  Kernel percentage Shell thickness  Lateral bearing
Year 2 0.001™ 0.001™ 0.001™ 0.001™
Rep (Year) 12 0.002™ 0.001 0.031™ 0.003"™ 3.133"
Genotype 8 88.535 11.702 271.139 1.938 511482
Genotype x Year 16 0.000™ 0.000™ 0.001"™ 0.001™ 3.056
Error 96 0.002 0.001 0.0017 0.003 2.361

BIEpES J)’\.‘&-l:ﬁjrwjuu):diidk}‘ckﬂ):)ba;u%j@:nS}é«wﬁ
** and ns: Significant at 1% level of probability and not significant, respectively.

WAV VA cladle s sl adbaie 55 95 8 5, S 55 ESE) K5 d 50 g Slos guas wiul:.a -f o>
Table 4. Pomological 172haracterization (+SE) of walnut superior genotypes in Eqlid region during 2013-2015

<555 sl 2ok o0 033 P 055 o) S Sy Ll e
Genotypes  Lateral bearing Nut weight Kernel weight Kernel percentage Shell thickness Kernel colour
(%) (9) Q) %) (mm)
FaEqNs5 75.00+0.16b 1446+0.02e 7.16%x0.01i 4950+0.03h 1.03+0.01f 2
FaEqNs9 80.00+£0.21a 1353+0.00g 7.53+0.00h 55.68 +0.03 e 1.05+0.01f 1
FaEqFm1 75.00+0.35b 19.75+0.02a 9.90+0.01a 50.11 £ 0.02 1.95+0.01a 2
FaEgAal 62.81+0.29e 15.09+0.02d 8.84+001c 58.57 £ 0.02 146 +0.02¢c 1
FaEgDm1  65.00+0.55d 14.20+0.01f 7.87+0.01f 55.46 +0.04 ¢ 1.21+0.02¢ 1
FaEqHm1 64.33+0.71d 13.40+0.01h 8.00+0.01e 59.72 +0.06 a 1.31+0.01d 1
FaEqHmM2  75.00+0.60b 16.00+£0.02c¢ 8.40+0.00d 5250+ 0.05f 1.76 +0.02b 2
FaEqgAhl 72.00+0.24c 13.10+0.00i 7.61+0.00g 58.06 +0.02 ¢ 1.04+0.02f 1
FaEgAgl 7250+027c 1897+0.02b 9.16+0.01b 48.31+0.02 i 0.88+0.01 g 1

N R DIRICETIIN RGP NN T PR
* 1 and 2: Indicate light and extra light color of kernel.
it 13 gime S| BB O 2 a3 wlis (95 > b b S0l
Means with similar letters in each column are not significantly different.
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Table 5. Variance analysis of oil percentage and fatty acids composition (%) of walnut superior genotypes

in Eqlid region during 2014-2015

> Loy ol o ol ol A o S pes)T
33T S Sl &S5l &Sl S g S Sz !
Sl df. Oil Palmitic Stearic Oleic Linoleic Linolenic Erucic Arachidonic
S.0.V. percentage acid acid acid acid acid acid acid
Year 2 0.32" 0.03™ 0.007™ 0.05™ 0.39™ 0.03™ 0.00™ 0.00™
Rep (Year) 12 3.16 0.04 0.008 0.17 0.34 0.06 0.00 0.00
Genotype 8 183.62" 2117 2.0427  121.45" 96.87" 28.79” 0.04” 0.03”
Genotype x Year 16 0.50™ 0.01"™ 0.004™ 0.20™ 0.25"™ 0.02" 0.00™ 0.00™
Error 96 1.459 0.02 0.006 0.59 1.23 1.09 0.00 0.00

Dl gme D] 5 e r..\.cjszgs_gidb|cla.~);)b@ﬁ s g4 NS &
** and ns: Significant at 1% level of probability and not significant respectively.
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Table 6. Fatty acid composition (%) and oil percentage (+SE) of walnut superior genotypes in Eqlid region during 2014-2014

Genotypes

Oildpfercenta%e FaEqNs5 FaEqNs9 FaEqFm1 FaEqAal FaEqDm1 FaEqHmM1 FaEqHmM2 FaEqAh1 FaEqAgl

and fatty acids
Oil percentage 60.80£0.53 e 54.83+0.86 g 69.68+0.53 a 63.10£0.31d  70.72#0.5a 67.84+0.27b 67.96+£0.37b  57.86+0.27f 66.28+0.45¢
Palmitic acid 6.81+0.09 d 5.97+0.04 g 6.16 +0.05 f 7.10+£0.05¢ 7.31+£0.05 b 6.00+0.06 g 7.63+0.04 a 6.79+0.05d 6.43+0.02¢
Stearic acid 2.56+0.05d 1.95+0.03 f 3.10£0.03 b 2.55+0.02 d 3.43+0.04 a 1.93+0.03 f 2.94+0.04 ¢ 2.25+0.02e  1.73+0.02¢g
Oleic acid 19.25+0.12 f 25.29+0.26 d 19.63+0.09 f 26.58+0.34c  29.43+0.22b  30.77+#0.34a 25.63+0.35d  20.91+0.26 e 30.31+0.36 ab
Linoleic acid 59.30+£0.25 a 53.66+0.41 c 57.83+0.29 b 53.35+£0.47c 49.81+0.2d 49.3+0.55 d 49.65+0.54d  53.03+0.38c 47.33+0.35¢
Linolenic acid 11.97+0.32cd  13.12+0.36 ab  13.14+0.28ab  10.28+0.35e 9.88+0.12e  11.65+0.36d 14.14+054b  17.02+0.51a 14.08+0.22b
Erucic acid 0.11+0.00 d 0.00£0.00 e 0.14+0.00 b 0.00£0.00 e 0.13+0.00 c 0.21+0.01 a 0.00+0.00 e 0.00£0.00e  0.00+0.00 e
Arachidonic acid 0.00+0.00 c 0.00£0.00 ¢ 0.00£0.00 c 0.14+0.00 a 0.00+£0.00 ¢ 0.13+0.00 ab 0.00+0.00 c 0.00£0.00c  0.13+0.01b
SFA 9.38+0.12 ¢ 7.93+0.05 f 9.26+0.07 C 9.66+0.07b  10.75+0.06 a 7.94+0.08f 10.57+£0.03 a 9.04+0.07d  8.15+0.04 e
MUFA 19.36+0.12 f 25.29+0.26 d 19.77+0.10 f 26.57£0.34¢c  29.56+0.22bh  30.98+0.35a 25.63+0.35d  20.91+0.26 e 30.31+0.36 ab
PUFA 71.26+0.18 a 66.78+0.25 ¢ 70.97+0.14ab  63.7740.34d  59.69+0.27f 61.08+0.41e 63.8+0.35d 70.06£0.23b 61.54+0.34 ¢
PUFA/SFA 7.60+0.11 b 8.42+0.06 a 7.67+0.07 b 6.61+0.06 ¢ 5.55+0.05 e 7.7£0.13 b 6.03+0.03 d 7.750.06 b 7.55+0.03 b

Means with similar letters in each column and each row are not significantly different.

SFA: Saturated fatty acids
MUFA: Monousaturated fatty acids
PUFA: Polyunsaturated fatty acids
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Table 7. Variance analysis of total phenol and protein contents of walnut superior
genotypes in Eqlid region in 2015

Ol e 15T amm s Js Js S

S.0.V. df. Total phenol Protein

Genotype 8 0.0132"™ 48.37"
Error 96 0.0001 4.50

TN ezl o 53 Sls et ¥ F
**: Significant at 1% level of probability.
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Fig. 1. Fatty acids profile in oil of walnut superior genotypes in in Eqlid region during

2014-2015
033l ¢y A8l Ol g (655 0 i O_it)“}_?ygts);L:@\p‘y}x}.:@
b glalis aibte pl 55 935 5O s) (S5 g0 adie laa S Lagl
bl .(Sarikhani Khorami et al., 2013) Sy S5Sse 5 olon i S5 n
Lo 535 ol sdome 558 5 655 50 a3 (Arzani, 2003) 1,5 13 sl
NPRCH IV S WO - g P B 33 35 g0 35,8 Comax Syl b s Ll

VWY



JS B 0l

Y47 Jle oY o yled FY-Y A “);\? F] J@ é'})’& 4].?:&“

70 - B Total phenol content @ Protein content r 70
60 - - 60
b
T s <9 - 50
o e
A a
2

2 40 40y
) .
2 ~
E 30 - - 30y
IS)
3 20 | AP ab - 20
a e
<
£ 10 - - 10
l_

0 - 0

N \aud o ad wd w AbS o
N T R IR LR w’@“‘ ot

Genotype 3

Jle 53 Bl Ol g 53 53,8 5 Slacdi 55 he 53 3 5m 30 5 5 JS S8 palia Y S

\Yar

Fig. 2. Total phenol and protein contents of walnut superior genotypes in
Eqlid region in 2015

Bars with similar letters are not significantly different
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