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Table 1: Relative frequency of average weight of nut with shell, kernel average weight per nut, and kernel percentage of
superior Persian walnut genotypes

aisel aBasd S
Range Nut trait
15.01-18 13.01-15 11.01-13 9.01-11 <9 (p ) 97 dwgy b Baid 50 Lawssle (3

Average weight of nut with shell (g)

45 145 46.4 282 6.4 e Sl
Relative frequency

7.01-8.2 6.01-7 5.01-6 4015 <4 (5) 2808 52 e bagie 039
Kernel average weight per nut (g)

8.2 20.0 482 19.1 45 - ol
Relative frequency

55.01-61 50.01-55 45.01-50 40.01-45 <40 o d2yd
Kernel percentage

10 32.7 38.2 12.7 6.4 = Sl
Relative frequency

80 1
68.2
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Fig. 1: Relative frequency of kernel color in superior Persian walnut genotypes in 2008 and 2009
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Table 2: Relative frequency of nut morphological traits of superior Persian walnut genotypes
ael Ao S
Range Nut trait
40.01-45 35.01-40 31.01-35 28-31 GRagshe) Jsbo
Length (mm)
8.2 464 418 36 s Sl
Relative frequency
40.01-45 35.01-40 30.01-35 25-30 (racsheo) sk
Diameter (mm)
0.9 12.7 68.2 182 s Syl
Relative frequency
36.01-40 33.01-36 30.01-33 26-30 Gracshe) Ly
Width (mm)
10.9 318 40 173 = Syl
Relative frequency
1.01-1.1 0.91-1.0 0.86-0.9 0.7-0.85 09225 el
Roundness index
10.9 52.7 17.3 191 e Sl
Relative frequency
20155 161-2 131-16 0.75-13 Grosheo) o7 gy Sold
Shell thickness (mm)
45 445 30,0 209 = Syl
Relative frequency
0.46-0.8 0.31-0.45 0.16-0.30 0.02-0.15 (Faihee) (Sloe sloaisd s
Packing tissues thickness (mm)
73 10.9 418 40 s Sl

Relative frequency

9355 Fr SOl 10 a8 sae g a9z dlwgy (&S Glo Shy o SlE Y Jsoxr
Table 3: Relative frequency of nut shell and kernel traits in superior Persian walnut genotypes.

= Sl ST Ly S, s SlslyB 287 Ay | pre o lax
Relative frequency Shell color Relative frequency Ease of removal of kernel
73 O3 s> 136 el sk
Very light Very easy
56.4 o) 56.4 ==
Light Easy
32.7 by 245 Ol
Medium Moderate
36 o 55 S
Dark Difficult
= Syl e 509 FhsS Ol = Syl e 009
Relative frequency Kernel plumpness Relative frequency Kernel fill
=56 s
10.9 2 8.2 C
Thin Weak
70.0 bsgie 409 Lsgte
Moderate Moderate
191 e 50.9 N
Plump Well
s Sl JReo a4y adaid Jlail Jowo jo aijg; (SsSr s Sl 57 gy ol
Relative frequency Shell seal Relative frequency Shell appearance
10.9 S3U sl b sl bk 0.9 Slo L=
Open or very weak Very smooth
227 Sb b slls 38.2 Slo
Weak Smooth
127 bgie Giiig lyls 50.9 Lugie
Intermediate Medium
23.6 655 g 6‘)“5 8.2 lol
Strong Rough
0.0 555 )L*-“*J e 6‘)“5 1.8 Slab u,l"
Very strong Very rough
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Table 4: Correlation coefficient matrix (Spearman) of evaluated nut traits in superior Persian walnut genotypes

2 e bagie 0 o bsgie 5 buogio by 2 bugio )8 e gt Jsbo
FERRE s FERRERNS Buss s Basd (S
Average kernel - Average depth  Average length  Average length Nut trait
- Average weight of nut
weight per nut of nut of nut of nut
0.877% 0.430%* B o b sl
Average depth of nut
0.533% 0.669%* 0.520%* 8238 5 bawgie 03
Average weight of nut
0.808** 0.514** 0.653** 0.438"* B8 5 e Lawgte 09
Average kernel weight per nut
0.439** -0.164 0.047 0.069 -0.046 D e o)
Kernel percentage
Sl o cire duo 0 Y o [0 (Ko s
**: Correlations are significant at P<0.01
93,5 i p slpBols jo dBasd ond bl o Shs () (Kinad o yo o ile B Jgor
Table 5: Spearman’s correlation coefficient among evaluated nut traits in superior Persian walnut genotypes
JEPRI VIR . s . . e . . e | Sy-h &
’:emel’ P 0¥ b5 P 0% R 9T Ay Sl ad Sl ais Culss Bad Sy
percentage Kernel plumpness Kernel fill Shell thickness Packing tissue thickness Nut trait
bad Sle aas culbs
Packing tissue thickness
0.388"* (97 gy Sl
Shell thickness
-0.069 0.317%¢ e %% R
Kernel fill
0.376"* -0.165 0.097 e oo S0
Kernel plumpness
0.224* 0.253** -0.55%* -0.197* e ey
Kernel percentage
Sl o gixe (g kel a5 5las 00 g sy ) mhw (0 cud Ay (Ses

** *: Correlations are statistically significant at p<0.01 and p<0.05, respectively

I oSiles 45 Cd 90,5 slo Bl alies slaaiigs byl 9500 S Sy (oo (03,17 Joox
Table 6: Relative value of evaluated traits of different clusters in Persian walnut genotypes to the total average

eSiloo b e 0oy peilie NS L aBab a4 he g oeSilee VLS L aBass o 30 peSolee DS
5 @5 J5 oSk (25 IS 5eSike

Difference between average kernel Difference between average kernel Difference between average nut
percentage and total average weight per nut and total average (g) weight and total average (@)

b oI35 (gueg S
Clustering of genotypes

-2.54 0.16 0.94 1 ady>
Cluster 1
157 0.38 117 2 ady>
Cluster 2
224 1.38 2.17 3 ady>
Cluster 3
482 021 -1.47 4 ady>
Cluster 4
8.74 12 0.28 5 ady>
Cluster 5
-8.77 -1.13 0.25 6 dls>
Cluster 6
e o yd Sl (p,5) 48238 52 33 3o (59 ek (p,5) 488 52 ()35 (wSle
Average of kernel percentage Average kernel weight per nut (g) Average weight per nut (g)
48.44 5.62 11.64 Lol U5

All genotypes
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Table 7: Promising genotypes of Persian walnut selected by three years evaluation of superior Persian walnut genotypes from Estahban genetic resources collection

13e duo ,d . . - B8 59 Solw . . . a7 .. e & e e . v s e i oo T e\l
’:: I) B8 m e 0jg oSk 052 "ft po Jreme ol Sl e pad by Gl e 39 858 PSSy Sl S &)6 bl Lie OBl o)led
perceer:tde Average weight of kernel verage;melg 0 Yield Ease of kernel removal Kernel plumpness Kernel color Date of bud break Geographical origin Genotype No.
55.93 6.91 12.35 “\’l‘) QL“’;‘ gf"“; 9 é"’ Cﬁ°)5)§ J?Jﬁ‘ QU}; 15
High Easy Plump Extra light Late March Bavanat
57.61 6.21 10.78 3L okl Ly 23 il 2l ! 8
High Easy Moderate Light Mid-March Estahban
55.65 7.07 12.7 3L; obe! ey B9 il 2l 0935 "
High Easy Plump Light Mid-March Kazeroun
56.28 6.33 11.25 3L; okl Lo o9y k> - ! 109
High Easy Moderate Extra light Estahban
5217 556 10.66 3L; okl i 09 . ! 7
High Easy Plump Light Mid-March Estahban
52.73 5.45 10.34 3b; Lgs Lo O3 s> sl 2 ey 34
High Intermediate Moderate Extra light Mid-March Ghasrdasht
525 767 14.6 ‘bl‘) QL“" ‘S)l’ o9, gs’L‘)‘?zs Q‘l"bB)‘é Jﬁ‘jl P?LML; 23
High Easy Thin Light amber Late March Unknown
51.42 5.97 116 3L okl e 09 - Ol 107
High Easy Plump Light Estahban
50.23 6.75 13.43 ‘bl‘) QL“’| gsl""’ ‘Ia‘”i':'“ o9, gs’L')'ézs L.}'l"sﬁ)é J‘ll5' (e 49
High Very easy Moderate Light amber Late March Mamasani
50.14 5.74 11.46 3 e boste sy s> sl 2y ol 5
High Intermediate Moderate Extra light Mid-March Estahban
High Easy Moderate Light Late March Sepidan
49.06 5.93 12.08 3L bl o 09 - Ol 108
High Easy Plump Light Estahban
60.58 752 12.41 3L Loge Loge 29 il 2y 1ol 55
High Intermediate Moderate Light Mid-March Vina cv

55
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Genotype 23, kernel percentage = 53 Genotype 15, kernel percentage = 56
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Fig. 2: Nut image of promising genotypes of Persian walnut in Fars province
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Evaluation of Nut traits in Superior Persian Walnut (Juglans regia) Genotypes of
Estahban Genetic Resources Collection

Saadat'”, Y. A., Zandi?, P., Abbasi®, A., Sayah*, L. and Nemati®, A.
Abstract

This research was carried out to evaluate the traits of 110 superior Persian walnut genotypes in Estahban Genetic
Resources Collection. Nut morphology, shell thickness, nut weight, kernel weight, kernel percentage, kernel color,
kernel plumpness, kernel fill and ease of removal of kernel were evaluated. Great variability was observed among
genotypes for evaluated traits of nuts. Results showed that in shell weight and kernel weight per nut varied between 7.4-
17.9 and 3.7-8.2 g respectively. Kernel percentage varied between 35.6-60.6 and roundness index of nuts among
evaluated genotypes varied between 0.73 -1.08. Kernel and shell color of 68.2 and 56.4 percent of genotypes was light
respectively. Removal of kernel in 56.4 percent of genotypes was easy, kernel fill in 50.9 percent was well, and kernel
plumpness in 70 percent of genotypes was moderate. Average kernel weight per nut showed a positive and significant
correlation with average in shell weight and length, diameter and depth of nuts. Correlation coefficient of kernel
percentage, kernel fill and kernel plumpness was positive and significant. Based on the results of evaluated traits,
genotypes number 5, 7, 8, 15, 23, 29, 34, 42, 49, 107, 108 and 109 are introduced as promising genotypes for nut
production.

Keywords: Kernel weight, Kernel percentage, Roundness index, Shell thickness

1, 2, 3, 4 and 5. Associate Professor and Experts, Respectively, Fars Agricultural and Natural Resources Research and
Education Centre, Shiraz, Iran
% Corresponding author Email: y.saadat1336@gmail.com

\Al



