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Table 1. Range and average of studied of quantitative traits in the seeds and seedlings of pistachio cv.
‘Badami-Riz-e-Zarand’

Row Traits Coefficient of Variation Code Unit Minimum Maximum  Average
1 Nut weight 2.31 SW g 0.213 1.181 0.856
2 Nut length 0.83 LS mm 15.65 22.69 17.95
3 Nut width 8.88 WA mm 8.85 125 10.53
4 Nut diameter 0.92 DS mm 8.6 12.45 11.02
5 Kernel weight 1.74 WK g 0.328 0.622 0.491
6 Kernel length 0.74 LK mm 13.88 18.7 15.94
7 Kernel width 0.91 IWK mm 6.68 9.6 8.38
8 Kernel diameter 0.74 DK mm 7.34 9.57 1.96
9 Stem length 251 H mc 6.5 175 12.45
10 Leaf number 3.09 NL number 6 28 12.07
11 Crown diameter 2.22 DC mm 2.59 0.61 4.07
12 Middle of stem diameter 1.92 DM mm 15 2.98 2.25
13 End of stem diameter 17.21 DT mm 1.38 2.79 191
14 Growth rate 16.92 RG 0.141 0.00 0.015

15 Length of leaf 1.96 LL mm 28.08 69.88 10.11
16 Leaf width 1.99 WL mm 15.39 32.71 24.76
17 Petiole length 341 PL cm 5.51 23.16 12.79
18 Leaf length / width ratio 25.29 Ratio WL/LL 111 3.16 2.08
19 SPAD 0.59 - - 48.4 76 65.61
20 Chlorophyll fluorescence 0.39 Fv/Fm - 0.71 0.845 0.774
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Table 2. Correlation coefficients of measured traits in nut and seedlings of pistachio cv. ‘Badami-Riz-e-Zarand”
Traits WS Ls IWS DS WK LK IWK DK LL WL WL/LL PL DAPS\/fWF H NL DT DM DC RG
WS 1
LS 0.318" 1
IWS  0.32370587" 1
DS 0.285" 0.132 0.032 1
WK 0.389°°0.564"0.382" 0.642"" 1
LK 0.202 0.79™ 0.302"0.382" 0/596™ 1
IWK  0.376" 0.177 0.212 0.737"0.670" 0.305° 1
DK 0.366™ 0.528™ 0.377" 0.39” 0.681" 0.613" 0.462" 1
LL 0.090 -0.137 -0.177 0.277" 0.174 -0.049 0/244" 0.136 1
WL 0.129 -0.101 0.09 0.234 0.144 0.034 0.198 0.160 0.650"° 1
LL/LW 0.026 -0.018 -0.084 0.227 0.095 0.011 0.197 0.161 0.591" 0.249" 1
PL 0.020 -0.085 -0.133 0.094 0.014 0.049 0.081 -0.0030.483" 0.160 0.293" 1
DAPS  0.075 -0.242" -0.080 0.162 0.264" -0.136 0.038 0.031 0.028 0.113 -0.088 0.136 1
FW/Fy -0.078 -0.32 0.000 0.000 -0.013 -0.025 -0.124 0.059 0.029 -0.018 -0.113 0.085 0.103 1
H 0.277 0.153 0.148 0.201 0.331" 0.119 0.279" 0.241°0.420" 0.466™ 0.123 0.138 0.094 -0.075 1
NL -0.195 -0.163 -0.163 -0.037 -0.160 0.096 -0.122 0.061 0.247° 0.252 0.062 0.062 0.041 0.142 -0.036 1
DT 0.137 -0.122 -0.032 0.149 0.076 -0.016 0.198 0.091 0.389" 0.292" 0.267" 0.406™ 0.109 0.002 0.321°°0.126 1
DM 0.144 0.021 0.062 0.240 0.054 0.067 0.18 0.125 0.360"° 0.295" 0.184 0.205 -0.126-0.007 0.309" 0.164 0.581"" 1
DC 0.301" 0.066 0.196 0.224 0.240 0.110 0.194 0.162 0.373"°0.461 0.106 0.204 0.101 0.029 0.515"0.086 0.45™ 0.67" 1
RG 0.014 -0.003 0.024 0.111 -0.071 -0.109 -0.053 0.127 0.120 -0.090 -0.061 0.315™-0.033-0.015 -0.003 0.062 -0.043 -0.25"0.185 1
*, **: Significant5 at p <0.05 and p <0.01 level 2o, B 5 ) Jleil s )0 ls g Dglis (5 Lo oy s g
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Table 3. Mean comparison of quantitative traits studied in three separated groups based on cluster analysis

Traits Traits average
Groups 1 2 3
Nut length 18.47% 18.02° 17.21°
Nut width 10.95° 10.32° 10.22°
Nut diameter 11.37% 11.25° 10.52°
Kernel weight 0.51° 0.48b* 0.47°
Kernel length 16.25% 16.11° 15.37°
Kernel width 8.72* 8.56° 8.17°
Length of leaf 53.95% 49.77% 47.51°
Leaf length to width ratio 2.25° 2.15° 1.88°
Petiole length 14.36% 12.24° 12.11°
SPAD Index 67.12° 66.49° 63.59°
Height 13.28° 12.75™ 11.54°
Stem base diameter 2.11° 1.87° 1.78°
Stem middle diameter 2.51° 2.28° 2.02°
Crown diameter 4.38° 4.23° 3.56°

Ail oo adiss p B 042 g pae wlis (o) 12 )0 alie By >
Similar letters per each row means there is no difference between the clusters.
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Fig 1. Dendrogram of pistachio seedlings cv. ’Badami-Riz-e-Zarand’ based on studied traits. by Ward's method
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ABSTRACT

In order to study morphological variation within seeds and seedlings of a pistachio population of
‘Badami-Riz-e-Zarand’, 20 quantitative traits were measured in sixty-seven nut and seedlings originated
from them. Results showed that there was positive and significant correlation between traits of nuts
(seeds) and kernels, not between seedling height and crown diameter. According to measured parameters
and cluster analysis, seedlings clustered to three groups. In the first seed group, petiole width and length
as well as petiole diameter at the bottom and the middle were more than the other two groups. In the first
group, kernel weight, leaf length and seedling height was significantly more than third group. Similarly, it
was found that seedlings in the second group had nut length, nut diameter, kernel length and width, the
ratio of length to width of leaves, SPAD index and stem diameter greater than the third group. Results of
this experiment showed that despite the fact that all of the nuts had the same female parent; there was
high morphological diversity within seeds of a pistachio population of cv. Badami-Riz-e-Zarand. Also,
results revealed, characteristics associated with vigor of seedlings can be estimated before planting by
defining a regression formula between some of seed traits.
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