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Identification and Initial Evaluation of Superior Almond Genotypes of
Traditional Orchards from Qazvin Based on some Quantitative Traits
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Fig.1. Distribution map of almond trees in Qazvin traditional orchards.
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Table 1. Descriptive and distribution statistics for morphological traits among the studied almond genotypes.

oy s e eSO g e

&9 Unit  Minimum Maximum  Mean . S.td' Skewness  Kurtosis e

Trait Deviation cv%
ogeo Job  Nut length cm 1.05 3.20 227 0.472 -0.671 0.114 20.85
og.0 2, Nut width cm  0.30 2.95 1.25 0.342 1.015 6.364 27.29
ogso ka8 Nut thickness cm  0.10 1.10 0.63 0.199 -0.486 0.145 31.51
&wgy Job  Shell length cm  1.85 4.90 3.45 0.724 -0.454 -0.251 21.00
alwgy ,hd  Shell thickness cm 033 2.75 1.68 0.554 -0.691 -0.259 32.93
awg 2,e  Shell width cm 091 3.70 2.27 0.545 -0.618 0.174 24.03
o O3 Nut weight gr 190 21.77 9.00 4.232 0.818 0.108 47.02

g

$ws 59 Shell weight gr 1.60 15.50 6.80 3.223 0.808 0.004 47.41
7 &9 Kernel weight gr 0.10 2.40 1.23 0.497 0.355 -0.280 40.49
a>ls Job  Branch length cm  3.10 37.00 16.70  7.424 0.561 -0.189 44.46
Sy Jsb  Leaflength cm  3.60 8.10 5.84 1.043 0.273 -0.422 17.87
Sy p,e  Leaf width cm  1.00 3.70 1.96 0.673 0.455 -0.663 3437
S,k Leaf number 11.00 128.00 3423 20.480 1.877 5.391 59.82

CVY%: coefficient of variation = (standard deviation/mean) x 100.
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Table 2. Genetic parameters of studied traits.
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Traits ¢ ° 3 ’ 3 =3 ; 2 g
1 % £ 2 % _3 £ % % £ 5
. = W — W = .ED — += — ,j:} :'9
e 5 ¢ zg B 3: P f B3I EEET OB 3 54
Paramete - 2 zZz5 = £3 = 5 =858 88 £§8 = « 9YE
r 2 Z £ 2 £ 2 B EXE M= § § 2
Z Z - 3 - @7 Z s -
| Genotypic
TP Variance 019 0.04 002 047 028 0.4 1695 h19 sa6 1 93 4185
SBals 6 8 9
okl Phenotypic 51 29. 0.62 164 12 1258.
s Variance 06 019 009 147 086 079 > 7 A B p
syl BRvIronme g 05600 601 005 003 005 15 09 0.0 0.0
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Table 3. Pearson correlation coefficients between some of the morphological traits in the studied almonds.
Se3els8r90 Sl Shs 3 23 3 % 3;: ?1; ;% j ZE 5 3 % ‘:g j7
& X k J 3 ) 3 J 4 3 9 " "
g = @ 2 = = B . =S < g
Morphological traits ;:D E E %’ E Eﬂ g f: E %ﬂ E _§D E _§D E; f&f éﬂ ;i E g
z z = = 7 z. 3 2
ogue Job Nut length 1
ogms LB 5E Nut width 0.673** 1
ogue yad Nut thickness 0.735%*%  0.564%* 1
wingy Jsb Shell length 0.909**  0.691**  0.709** 1
Wy Hlad Shell thickness ~ 0.724** 0.606**  0.701**  0.845%%* 1
Qg by Shell width 0.812**  0.676**  0.692**  0.883**  (.898** 1
augs bogen 33 Nut weight 0.412%* 0.226 0.423** 0.341* 0.149 0.260 1
vy O)9 Shell weight 0.634** 0.451*%*  0.604**  0.672**  0.599**  0.640**  (0.836** 1
e )9 Kernel weight ~ 0.419%* 0.260 0.510%* 0.280 0.088 0.180 0.889**  0.699** 1
3lo Jsb Branch length 0.038 -0.089 0.038 0.082 -0.003 0.112 0.238 0.210 0.156 1
S Job Leaf length -0.015 0.057 0.086 -0.001 0.149 0.111 -0.062 0.008 -0.159 -0.317 1
Sy o Leaf width 0.097 0.151 0.044 0.061 -0.028 -0.037 -0.043 -0.113 0.042 -0.081 0.173 1
Sy oleds Leaf number 0.064 0.168 0.045 0.146 0.160 0.135 -0.058 0.039 -0.078 -0.049 0.085 0.002 1

** * significant at the statistical probability level of 5 and 1%, respectively.
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Fig. 2. Dendrogram of cluster analysis for the studied almond genotypes.
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Table 4. Principal component (PC) analysis of some of the morphological traits in the studied almond genotypes.

Py 4ilha P 4ile Jol adlse b 559
PC3 PC2 PCl1 Traits
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-0.158 -0.277 0.345 g b
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Fig. 3. Scatter plot showing the distribution of almond genotypes based on the first two factors.
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Table 5. Some traits of 9 superior almond genotypes.

o 555 oge Jsbo o5 250 ogee yla Wy bogee (039
Traits Nut length Nut width Nut thickness Nut weight-with shell

Bl 1.7 1.0 0.7 13.9

B2 2.5 1.3 0.7 16.9

B24 2.4 1.4 0.8 12.8

B25 2.9 1.6 0.9 16.4

B26 2.4 0.9 0.7 15.1

B32 3.0 1.9 0.9 16.9

B33 2.6 1.3 0.7 13.0

B39 2.9 1.1 0.7 14.5

B40 3.0 1.6 0.8 11.9
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Research article

Identification and Initial Evaluation of Superior Almond Genotypes of
Traditional Orchards from Qazvin Based on Some Quantitative Traits

Sh. Hajivand*!

Iranian almond germplasm is regarded as one of the most diverse and valuable genetic resources
for almond improvement. In the present study, almond genotypes from Ghazvin province were
evaluated during 2013 and 2014 to determine the overall degree of variation and to select superior
trees. During the first year evaluation, 45 superior genotypes were selected and some phenological
traits were recorded according to IPGRI descriptor for almond. Results of analysis of variance and
mean comparison of traits showed that cultivars and genotypes were significantly different in all
studied traits, indicating significant differences between genotypes and traits. Some traits such as
fruit width and diameter, shell diameter, fruit and kernel weight, branch length, leaf width and the
number of leaves showed higher coefficients of variation. Cluster analysis using UPGMA method
and Euclidean distance detected four major clusters and showed a considerable diversity within the
same germplasm population. Principal component analysis indicated that the first and second
components explained 69.97% of all variance. The results of this study showed the high diversity of
the almond genotypes based on their morphological traits. This variety is useful for almond
breeding programs.
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