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Evaluation of genetic diversity among some selected walnut by using
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ABSTRACT

Identification and selection of superior genotypes in different regions of the country is a useful breeding method in walnut.
This study was conducted to evaluate the genetic diversity among some selected walnut genotypes using 19 quantitative and
qualitative traits related to morphological and pomological characteristics based on the IPGRI description (with some
modifications) on 28 walnut genotypes during years of 2018 and 2019 in Reseach Station of Department of Horticulture,
Unversity of Tehran. The results showed that the highest kernel percentage (69.12 and 67.14) belonged to UTW10 and
UTWO09 genotypes, respectively. The UTWO05 and UTWO07 genotypes were the latest leafing date. The UTW09 and
UTWOS genotypes had the highest kernel weights of 8.05 and 7.87 g, respectively. UTW22 and UTWO05 genotypes with
14.48 and 13.93 g, respectively, had the highest nut weight. Based on cluster analysis, genotypes with desirable traits were
grouped from other genotypes. Among the factors that play a role in separating the main clusters were nut dry weight, kernel
weight, length, diameter and width of nut, kernel percentage, Kernel plumpness, Kernel fillness and Leaf Abscission of
genotypes. The results of simple correlation analysis of traits showed a significant positive and negative correlation between
some important traits. In general, UTWO01, UTW04, UTW06, UTW07, UTW08, UTW20, and UTW22 genotypes were
selected as superior genotypes due to closed-shell seal, light kernel color, ease of kernel removal from nuts, lateral bearing,
and high kernel percentage.

Keywords: Clustering, germplasm, superior genotype, trait correlation, walnut.
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Table 1. Nineteen traits of 28 walnut genotypes evaluated according to walnut descriptor (IPGRI, 1994).

Character Abbreviation Unit Measurement method
Leafing date LDa Date 5™ March
Leaf Abscission LAs Date 1=green leaves, 2=yellow leaves, 3=fallen leaves
Annual growth AG cm The average length of five annual branches
Flowering type FIT Code (1-2-3) 1=lateral, 2=medium, 3=terminal
Fruit set percentage FP % (Female flower per fruits formed) X 100
Thickness of Hull TH mm Caliper
Fruit weight with hull SWT g Scale
Nut weight NW g Scale
Nut length NLE mm Caliper
Nut diameter NDI mm Caliper
Nut Width NWI mm Caliper
Packing tissue thickness PTT Code (1-3-5-7-9) 1= open, 3= thinly coated, 5= medium coated,
7= strong cover, 9 =completely closed cover
Kernel weight KWT g Scale
Kernel percentage KPE % (Kernel weight per nut weight) X 100
Kernel color KCOL Code (1-2-3-4) li Extra light, 2= light, 3= light amber,
4= amber
Kernel plumpness KP1 Code (1-2-3) 1= thin, 2= medium, 3= plump
Kernel fill KFI Code (3-5-7) 3= weak, 5= medium, 7= good
Ease of kernel removal from nuts EKerRe Code (1-3-5-7-9) 1= very easy, 3= easy, 5= medium, 7= hard, 9= very hard
Kernel putrescence POC % View

93,5 adlllas 3550 slo i 50 (oulid Sy Dleogas 6l oy LI Y Jsu
Table 2. Descriptive statistics for the morphological characters in the studied genotypes of walnut.

Character Min Max Mean SD CV (%)

Leafing date 33.00 51.00 42.21 5.23 12.39
Leaf abscission 2.00 3.00 2.71 0.46 16.97
Annual growth 10.00 77.50 30.84 14.61 47.37
Flowering type 2/00 3.00 2.46 0.47 19.10
Fruit set percentage 23/90 63.00 53.16 10.10 18.99
Thickness of hull 4.75 11.56 6.35 1.51 23.78
Fruit weight with hull 36.35 64.65 50.14 7.24 14.44
Nut weight 9.10 15.43 11.47 1.63 14.21
Nut length 28.17 40.69 35.01 348 9.91

Nut diameter 26.05 36.92 33.09 2.78 8.40
Nut width 28.45 45.78 40.74 3.68 9.03

Packing tissue thickness 1.00 8.70 4.93 223 45.23
Kernel weight 3.56 8.05 5.92 1.10 18.58
Kernel percentage 35.74 69.12 51.80 6.94 13.40
Kernel color 1.00 3.00 1.96 0.55 28.06
Kernel plumpness 1.17 3.00 2.69 0.46 17.10
Kernel fill 3.00 7.00 5.86 0.96 16.38
Ease of kernel removal from nuts 1.00 6.00 2.70 1.13 41.85
Kernel putrescence 0.00 15.00 4.27 3.62 84.78
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Figure 1. Frequency distribution of promising walnut genotypes for (A) Annual growth (cm), (B) Flowering type, (C)
Fruitfulness percentage, (D) Husk thickness (mm), (E) Nut weight (g), (F) Nut length (mm).
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Figure 2. Frequency distribution of promising walnut genotypes for (G) Nut diameter (mm), (H) Packing tissue
thickness, (I) Kernel weight (g), (J) Kernel percentage.
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Figure 3. Frequency distribution of promising walnut genotypes for (K) Kernel color, (L) Kernel plumpness, (M)
Kernel fill and (N) Ease of kernel removal from nut.
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Table 3. Simple correlation coefficients of some quantitative and qualitative traits measured in walnut genotypes.

LDa LAs AG FIT FP TH SWT NW NLE
LDa 1

LAs 0.10 1

AG 0.50" 0.39" 1

FIT -0.16 0.06 0.03 1

FP 0.13 -0.17 -0.01 -0.41° 1

TH 0.30 0.08 0.50" -0.21 0.17 1

SWT 0.12 0.30 0.32 -0.37 0.01 0.16 1

NW 0.02 0.22 0.03 -.032 -0.04 -0.05 0.78" 1

NLE -0.12 -0.30 -0.10 0.35 -0.05 -0.33 0.15 0.03 1
NDI 0.01 0.09 0.06 0.09 -0.05 -0.37 0.55" 0.53" 0.60"
NWI 0.13 0.04 0.42" 0.03 0.27 0.18 0.32 0.15 0.38"
PTT -0.01 -0.45" -0.26 0.05 0.11 0.29 -0.45" -0.27 -0.08
KWT -0.05 -0.07 0.02 -0.37 0.13 0.06 0.67" 0.71" 0.03
KPE -0.09 -0.33 0.01 -0.15 0.15 0.15 0.12 -0.05 0.01
KCOL -0.09 -0.12 -0.11 0.20 -0.11 0.03 -0.11 0.02 0.12
KPI -0.09 0.02 0.11 -0.51" 0.30 0.10 0.35 0.34 -0.28
KFI 0.02 -0.01 0.26 -0.11 0.29 0.19 0.09 0.06 -0.32
EKerRe 0.20 0.40" 0.26 0.15 -0.15 -0.18 0.06 0.03 -0.16
POC -0.12 -0.13 -0.18 0.20 -0.06 0.10 -0.06 -0.21 0.22

Aoy Vg0 Jlosol s jo lo g Dglis ol 5 4y e

*, **: Significantly difference at the 5% and 1% of probability level, respectively.

99,5 scaisi 40 oud (580l S g g0 Slan Sy ool Siwen ulpo Y Joum adlol
Continued table 3. Simple correlation coefficients of some quantitative and qualitative traits measured in walnut genotypes.

NDI NWI PTT KWT KPE KCOL KPI KFI EKerRe POC
NDI 1

NWI 0.45" 1

PTT -0.37 -0.44" 1

KWT 0.29 0.08 -0.14 1

KPE -0.17 -0.06 0.09 0.66" 1

KCOL -0.03 0.07 0.08 -0.07 -0.15 1

KPI -0.06 -0.08 -0.09 0.70" 0.63" -0.53" 1

KFI -0.27 -0.09 0.01 0.48" 0.63" -0.31 0.70" 1

EKerRe 0.07 0.04 041" -0.25 -0.37" -0.37 0.01 -0.53" 1

POC -0.05 0.08 0.20 -0.34 -0.27 0.50" -0.53" -0.54" -0.22 1

o0 ) 50 Jlaiml e (o ls g Sglay s Ay

*, %% Significantly difference at the 5% and 1% of probability level, respectively.
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Figure 2. Cluster analysis of 28 walnut genotypes.

Table 4. Means comparison of walnut traits among cluster groups by Duncan method.

Group LDa LAs AG FIT FP TH SWT NW NLE NDI
1 39.00ab 2.83a 41.66¢ 2.33abc 83.00d 3.76ab 54.6b 12.08a 33.70a 32.07a
2 33.00a 3.00a 77.5d 2.00a 91.00d 4.76b 54.4b 11.45a 30.66a 31.81a
3 40.66ab 2.33a 16.00a 2.33abc 69.00c 3.08a 46.78ab 11.16a 33.10a 30.47a
4 44.28bc 2.71a 23.85ab 2.21ab 84.14d 5.30a 54.02b 12.12a 36.69a 34.78a
5 43.83bc 2.50a 21.33ab  2.63abc 83.16d 3.10a 41.93a 10.16a 35.24a 32.59a
6 40.33ab 3.00a 46.33¢c 2.83bc 58.00b 2.85a 48.70ab 11.05a 35.72a 34.78a
7 49.5¢ 3.00a 27.00b 3.00c 40.50a 2.75a 52.83b 12.36a 36.41a 33.78a

A3, 0,0 O Jlaiz | a0 (55ls pire Dglis oS i B> S Plas b sla Sl oygiw o 0
*In each column, means with similar letters are not significantly different at 5% probability level.

oSl gy b ST sog S e 40 99,5 Slae Sl dunlin . F Joao aslol
Continued table 4. Means comparison of walnut traits among cluster groups by Duncan method

POC EKerRe KFI KP1 KCOL KPE KWT PTT NWI group
5.04a 2.50ab 6.33ab 291b 2.00a 53.07bc 6.35bc 4.82a 42.35b 1
0.00a 2.00bc 7.00b 3.00b 1.50a 51.92bc 5.91abc 4.90a 43.30b 2
4.16a 1.66a 6.33ab 3.00b 1.83a 59.66¢ 6.53bc 8.08b 33.03a 3
2.89a 3.00abc 6.00ab 2.96b 1.71a 54.64bc 6.64c 3.70a 41.89b 4
6.25a 2.33ab 5.16a 2.23a 2.20a 45.76ab 4.6la 6.33ab 41.24b 5
2.50a 2.66abc 5.83ab 2.50ab 2.08a 53.37bc 5.88abc 3.23a 41.58b 6
5.75a 4.33¢c 4.83a 2.08a 2.25a 41.96a 5.12ab 3.16a 39.35b 7

W5l a0 0 Lzl e 10 (6508 gire gl (S i B> SO Bl b sla o Shes oygin o o

*In each column, means with similar letters are not significantly different at 5% probability level.
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Table 5. Mean of some important traits measured in superior walnut genotypes.
Superior Genotypes LDa LAs AG FIT FP TH SWT NwW NLE NDI

UTWO01 41 3 35.00 2.00 52.00 3.94 52.50 10.95 31.17 27.66
UTWO04 33 3 77.50 2.00 63.00 4.76 54.40 11.45 30.66 31.81
UTWO06 42 2 21.00 2.00 55.00 2.39 42.25 11.00 34.11 33.89
UTWO07 48 3 42.00 3.00 62.00 3.13 52.70 11.55 37.46 35.39
UTWO08 46 3 24.00 2.00 59.00 2.88 59.50 12.60 35.67 36.75
UTW20 47 3 18.0 2.00 59.40 2.75 46.30 10.50 29.34 31.19
UTwW22 39 3 44.00 2.00 61.50 3.13 64.65 14.48 35.86 36.27
Jamal 40 3 31.00 3.00 58.7 2.38 47.5 11.25 38.25 34.09
Lara 37 3 21.00 3.00 23.90 2.72 5833 15.43 35.63 36.82
Je 51 3 28.00 3.00 55.80 4.95 42.10 9.70 33.62 31.94

39,8 sl Gl aigl 10 0ad (6 S o3Il e (S g (oS Do o Kl (aeld]) B Jgaz aslol
Continued table 5. Mean of some important traits measured in superior walnut genotypes.

Superior Genotypes NWI PTT KWT KPE KCOL KPI KFI EKerRe POC
UTWO1 37.15 6.75 6.03 55.11 1.50 3.00 6.00 2.00 6.50
UTWO04 43.30 4.90 592 51.92 1.50 3.00 7.00 4.00 0
UTWO06 41.75 7.00 5.33 48.60 1.50 3.00 6.00 3.00 0
UTWO07 42.90 6.83 6.19 54.49 2.50 2.50 6.00 2.00 7.50
UTWO08 42.68 2.00 6.56 51.86 1.00 3.00 5.50 3.00 0
UTW20 40.45 235 5.84 55.50 1.00 3.00 6.00 4.00 0
UTwW22 45.78 1.70 7.26 50.15 2.00 3.00 6.00 2.00 2.5
Jamal 39.60 443 5.32 4732 1.00 3.00 7.00 6.00 25
Lara 40.53 3.00 6.35 40.96 2.00 233 4.67 4.00 4.83
Je 39.60 7.90 4.98 51.89 2.00 2.50 7.00 3.00 2.5

UTW1

UTw4

UTW6

UTW7

UTW8

UTW20

UTwW22

9055 iy glecaisis palas ¥ USH
Figure 3. Images of superior walnut genotypes.
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