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Table 1. Investigated genotypes and their collection site

Ly <55 éuT@? Joe Ly s 6)3T@>. Joe
Sample Genotype Collection site Sample Genotype Collection site
1 P. khinjuk Nakhjir 23 P. atlantica Nakhjir
2 P. atlantica Nakhjir 24 P. atlantica Nakhjir
3 P. khinjuk Meime 25 P. khinjuk Meime
4 P. atlantica Nakhjir 26 P. khinjuk Meime
5 (Akbari) P. vera Damghan 27 (Phandoghi) P. vera Damghan
6 P. khinjuk Meime 28 P. khinjuk Meime
7 P. atlantica Nakhjir 29 (Badami) P. vera Damghan
8 P. khinjuk Meime 30 P. khinjuk Meime
9 P. khinjuk Nakhjir 31 P. khinjuk Meime
10 P. atlantica Nakhjir 32 P. atlantica Nakhjir
11 P. atlantica Nakhjir 33 P. khinjuk Meime
12 P. atlantica Nakhjir 34 P. atlantica Nakhjir
13 P. khinjuk Nakhjir 35 P. khinjuk Meime
14 P. atlantica Nakhjir 36 P. khinjuk Meime
15 P. atlantica Nakhjir 37 P. khinjuk Meime
16 P. Khinjuk Nakhjir 38 P. khinjuk Meime
17 P. atlantica Nakhjir 39 (Ohadi) P. vera Damghan
18 P. khinjuk Meime 40 P. khinjuk Meime
19 P. khinjuk Meime 41 P. khinjuk Meime
20 P. atlantica Nakhjir 42 P. khinjuk Meime
21 P. atlantica Nakhjir 43 (Ahmadaghaei) P. vera Damghan
22 P. khinjuk Meime 44 (Abbasali) P. vera Damghan

(e \YPV :t\_&;‘)\ feoy e bl Jsb xye v.'yse" el (2 e i) r)\ﬁ\ 3
*: 1lam (Nakhjir, Latitude (N): 33°70'24", Longitude (E): 46°20'34", Altitude (m.a.s.l.): 1367 m
Cre VYYA sl ) P87 277 OF" Gl am Job Yo VYT 08" 1 ldl i 2 50 o cae) (O] 38

*: 1lam (Meime, Latitude (N): 33°12'56", Longitude (E): 46°63'54", Altitude (m.a.s.l.): 1239 m
e WYV gl OF YA VA" Gl an Job 77N ET YA 1 Gl i (2 s i lials) liaws sttt

*: Semnan (Damghan, L atitude (N): 36°16'28", Longitude (E): 54°38'71", Altitude (m.a.s.l.): 1127 m
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Table 2. Descriptive statistics for morphological traits among different species of pistachio

P. atlantica P. khinjuk P. vera
aracters AR 7Y s Y s
Means +SD e Means +SD e Means +SD o
PCV% PCV% PCV%
(oo W) Gl S8
i ‘Lﬁ _"S’ Lk 6.6+1.12 16.99 7.71+1.34 17.48 10.14+0.45 4.45
Length of the main vein (cm)
i 4.72+0.49 10.43 4.46+0.88 19.79 4.86+0.53 10.98
Number of leaflets
(i ile) S
A 2B 18076 14.01 6.5+0.99 15.30 11.59+2.03 17.55
Leaf length (cm)
(o sl) S 2
e i S 77 3054052 16.16 4.38+0.86 19.78 8.22+0.47 5.79
Leaf width (cm)
( /)e )
_ "’5_ 727 0,33£0.04 12.54 0.12+0.01 11.63 1.06+0.18 16.96
Fruit weight (gr)
(o ue) o gma kb
) _’“"Lﬂ = 5.14+0.57 11.10 2.40+0.57 23.68 9.29+1.04 11.19
Fruit diameter (mm)
(= )e
she) o I 4.06+0.69 17.17 2.23+0.85 38.36 15.26+5.37 35.21

Fruit length (mm)
(.5) she 0335
Kernel weight (gr)

0.15+0.01 12.54

(r;) g 003

Shell weight (gr)

0.17+0.02 12.54

0.046+0.005 12.85 0.70+0.11 16.96

0.08+0.009 12.35 0.36+0.06 16.96
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Table 3. The Simple correlation between morphological traits in pistachio samples

b}.:.é

s j)j) Jsb “’5;’ slaws 3;3 Jsb ?J; o9 09 Fruit oo Jsb a0
() 2 - -
Length of the  Number of Leaf Fruit . Fruit Kernel
Characters . . Leaf . diameter .
main vein leaflets length width weight length weight
S 35505k
Length of the 0.28
main vein
Number of 0.69%# 0.18
leaflets
jj, J)L S £
Leaf length 0.74 0.01 0.87
jﬁ P EXS w s
Leaf width 0.47 0.19 0.76 0.69
s gm0 O _ s _ s _ Y _
Fruit weight 0.57 0.07 0.59 0.70 0.21
e A -0.20 0.16 —0.42%%  _Q.47%* -0.15 0.65%*
Fruit diameter
il Jsb 0.51%* 0.19 0.79%# 0.74%% 0.99%# -0.28 -0.20
Fruit length
He 059 0.36% 0.19 0.66%* 0.58%# 0.98%* -0.03 -0.03 0.96%*

Kernel weight

** * significantly at 1 and 5% of probability level, respectively
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Table 4. Eigen values, variance, cumulative variance and factors coefficients in pistachio samples

ol VL TR e

Characters Factor 1 Factor 2 Factor 3
Frafwzféht 0.92 0.36 0.07
Fruiat)a?ajnlwz;ter 0.93 0.14 0.07
Fruitbljet;gfﬁl?mm) 0.85 0.43 0.06
Kerrﬁ \fvéfght 0.89 0.42 0.06
srmﬁvgfgﬁht 0.96 0.22 0.08
Lengﬁéhi:fﬁ\gsrﬁa?rﬁein 0.13 0.89 0.23
L«;;fjie#gl:h 0.51 0.78 0.04
Lfa?v?’:ft; 0.43 0.84 -0.12
Numﬁﬁf ‘I;\:flets 0.10 0.08 0.98
Eaié‘énj\};ﬁe 6.29 1.16 1.00
v(;r)lgﬁzebfli) 52.00 30.17 11.87
(2) ez il 5200 82 17 04.04

Cumulative variance (%)
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Figure 1. Cluster analysis of 44 pistachio sample using morphological characters
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Table 5. Genetically index for RAPD primers of 44 pistachio sample

kel Skl Jiy T shows lakss o3l I aie Sledb] (gl g
Primer Primer sequence Allele number Allele size Polymorphism information content
OPA-01 CAGGCCCTTC 5 1200 -500 0.26
OPA-02 TGC CGAGCT G 7 1100 -140 0.39
OPA-09 GGG TAACGCC 8 800 -300 0.40
OPA-13 CAG CACCCAC 5 1250 -520 0.08
OPA-16 AGC CAG CGA A 4 1000 -400 0.37
OPA-18 AGGTGACCGT 4 1050 -550 0.29
OPB-06 TGC TCT GCCC 6 1450 -630 0.46
OPB-14 TCCGCTCTG G 5 1800 -510 0.48
Custom primer CGC ACCGCAG 9 2500 -280 0.39
UBC-43 AAA ACCGGGC 6 1700 -650 0.41
UBC-292 AAA CAG CCCG 5 1500 -700 0.32
UBC-691 AAA CCAGGCG 7 1300 -330 0.43
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pistachio sample
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Table 7. Diversity parameters within the pistachio populations
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Table 8. Genetic distance of 3 pistachio populations using alleles generated in 12 RAPD loci

Population c.ae P. vera P.atlantica
P. atlantica 0.26 0
P. khinjuk 0.12 0.17
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Abstract

In this study, 44 accessions and cultivars of three species of Pistacia including P. atlantica (15
accessions), P. khinjuk (23 accessions), and P. vera (6 cultivars) collected from different parts
of Ilam and Semnan provinces, Iran, were evaluated for leaf and fruit traits. Investigation of
morphometric traits revealed that there was a high variability (CVph) in fruit traits compared to
leaf traits among species. The results of the principle component analysis (PCA) revealed that
the three main components explained 94.04% of the total variation among the accessions. In
PCAL, the fruit weight, length, and diameter, kernel and shell weight were predominant in the
first component and explained 52% of the total variation. According to the results of cluster
analysis, the accessions were divided into three main groups so that, those belonging to each
species were placed into separate groups. Also, in the second part of the experiment, genetic
diversity among samples was investigated using 12 RAPD primers. A total of 71 alleles were
identified and their sizes ranged from 280 to 2500 bp. The number of observed alleles for each
locus ranged from 4 (OPA-18 and OPA-16) to 9 (Custom primer) alleles, with an average of
5.91 alleles per locus. The polymorphic index content (PIC) was the highest (0.81) for the OPB-
14 locus and the lowest (0.089) for the OPA-13 locus, and was 0.35 among all RAPD loci. The
Jaccard’s genetic similarity coefficient ranged from 0.27 to 0.84 among the samples. The
obtained results of the current study will help in the classification, preservation, and
identification of Pistachio genetic resources and can be effective in breeding improved varieties
of this crop.
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