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Table 1- Geographical characteristics of the studied genotypes of Bene (Pistacia atlantica)

L by g 5l g5 Wl Job Wil (o ,e
Genotype Altitude (m) Longitude Latitude

P1 1325 45°20'17.19" 36° 25' 50.21"
P2 1264 45°20'13.02" 36° 25' 54.20"
P3 1270 45°20'13.86" 36° 25' 54.34"
P4 1288 45° 20" 14.66" 36° 25' 53.66"
P5 1275 45° 20" 14.68" 36° 25' 53.67"
P6 1273 45° 20" 13" 36° 49' 53.99"
P7 1279 45° 20" 15.16" 36° 25' 54.5"
P8 1269 450 20" 12.49" 36° 25' 54.33"
P9 1285 450 20" 14.23" 36° 22' 53.55"
P10 1290 45°20' 14.96" 36° 25' 52.39"
P11 1278 45°20' 15.26" 36° 25' 53.58"
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Figure 1- Harvesting of Bene (Pistacia atlantica) fruit at the green fruit stage
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Table 2- Descriptive statistics of evaluated traits of different of Bene (Pistacia atlantica) genotypes

o awld Lo Py oSNl shro GBI 50l ) JUVE S PR
Traits Range  Maximum Minimum Mean Standard deviation Percentage variation*
95 09 0.58 1.28 0.7 0.996 0.156 15.66
(Fruit weight)
0 Job 3.04 8.32 5.28 6.56 0.722 11
(Fruit length)
2510 25
Fruit width) 2.27 8.62 6.35 7.308 0.099 1.35
0G40 o)".li]
L 3291 68.39 35.48 48.13 7.958 16.53
(Fruit size)
55> Ois 23.74 29.4 566  12.005 6.019 50.13
(Cluster weight)
o ua_); 60.42 101.71 41.29 65.46 16.729 25.55
(Cluster width)
a5 Jsb 14272 1538 1108 11592 27.09 23.36
(Cluster length)
S8 1045.56 1276.33 230.77 607.07 264.5 43.56
(Total phenol)
S ,\__59;9)45- 130.59 185 54.41 102.36 34.24 33.45
(Total flavonoids)
B -]
sl 28 94.28 66.28 86.59 6.559 7.57

(Total antioxidants)

ol 05 Al (1Ske 4y 3 )lkiw] Gl il s bl (oieid Slyuss o i %
* Percentage variation (coefficient of variation) has been calculated based on the ratio of standard deviation to the mean.
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Table 5- Quantitative traits of fruit extract in different genotypes of Bene (Pistacia atlantica)

poe 02 039 ‘ Jsb

Slos ﬁ u‘i’t” o300 Job N S R a2
Treatments weight Fruitlength  Eryuit Fruitsize  cjyster Cluster width  custer
width weight length

P1 1.076% 7.8 6.88%  53.677%c 22121 72.76% 92,97
P2 0.914%  7.5467% 586  44.307%%  7.023° 59.207%¢  111.11°
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In each column, means with similar letter (s) are not significantly different at the 5 % of probability level based on Duncan’s multiple
range test.
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Table 4- ANOVA (mean square) for some qualitative measured traits in different genotype of Bene (Pistacia atlantica)
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", * and ** non-significant and significant at 5% and 1% of probability levels, respectively
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Figure 2- Total phenol content of fruit in of Bene (Pistacia atlantica) genotypes. (DMRT, p<0.05)

160 a
1

[y

JS i gl 200
Querctin)

flavonoids Total (mf/100g fresh weight of

40 ab ab
ab ab
120 ab
00
ab
80 b b
60
40
20
0
pl p2 p3 p4 pS p6 p7 p8 p9 p10 pll

W s
Genotypes

A it Sacauighy ;3 090 JS Wigighd (e -V JSW
Figure 3- Total flavonoid content of fruit in Bene (Pistacia atlantica) genotypes. (DMRT, p<0.05)
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Figure 4- Total antioxidant of fruit in Bene (Pistacia atlantica) genotypes. (DMRT, p<0.05)
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Introduction: The pistachio genus (Pistacia) belongs to Anacardiaceae family. Three species of common
pistachio (P. vera, P. khinjuk and P. atlantica) was found in Iran. Bene (P. atlantica) is a dicotyledonous tree with

a height of more than 17 meters, is the most important species of Zagros region with valuable main and secondary
products. This tree was also used as a rootstocks for edible pistachios and resistant to adverse environmental
conditions, so that it grows in different climates in terms of land slope, soil type, different soil fertility levels,
altitude (600 to 3000 meters) and temperature range of -25 to 40 °C. Fruit and gum have different uses in food,
industry and medicine. Medicinal and oral uses of Bene fruit and gum have long been reported not only in Iran,

but also among the natives of all coriander-rich regions, including parts of Algeria, Turkey and Irag. Bene fruit
can be harvested at three stages; First, the unripe stage (in the form of small hollow spheres without a kernel), its
skin is brittle and its color is pale green. The second stage, the kernel is completely hardened, but the shell has an
ocher red color that tastes sour. The last, the ripe stage, the kernel is completely hardened and the color of the skin
is blue-green.

Materials and Methods: This study was conducted to evaluate the diversity and determine some quantitative

and qualitative characteristics of different Bene (P. atlantica) genotypes at the green fruit stage. For this purpose,

11 genotypes were randomly selected in an area near the city of Mirabad, West Azerbaijan Province, Iran. The
fruits were harvested from each genotype and transferred to the laboratory. In this study, some quantitative traits
of fruit and cluster as well as total phenol, total flavonoids and total antioxidant capacity were analyzed. Digital
calipers were used to measure the length and width of fruit and clusters (mm). Also, a digital scale with an accuracy
of 0.001 g was used to measure the weight of fruit and cluster. Fruit size index was calculated by multiplying the
measured width by the measured length and expressed as mm?. Total antioxidant capacity was assessed using the
DPPH (1, 1-diphenyl-2-picrylhydrazyl) method. Folin—Ciocalteu method was used to measure the total phenol
content.

Results and Discussion: The results showed that cluster weight had the highest diversity and fruit width had

the least diversity among the studied traits. Traits such as cluster width, cluster length, total phenol and flavonoid
content were also highly varied among genotypes. In this study, the maximum weight, length and width of fruit
were 1.28 g, 8.32 and 8.62 mm, respectively. Also, the results of this study showed that there is a significant
difference between genotypes in terms of all parameters measured except cluster length at the 1% and 5% of
probability level. Overall, the results of this study showed high variability in the majority of traits. The highest
length, width and weight of the cluster as well as the width and weight of the fruit were seen in P10 genotype and
the lowest was observed in P5 and P6 genotypes. In terms of biochemical characteristics, P3 genotype had the
highest total phenol (1034.5 mg gallic acid per gram of FW), total flavonoid (143.82 mg quercetin per gram FW)
and antioxidant capacity (93%) and also, the lowest total phenol (370.08 mg gallic acid per gram of FW), total
flavonoids (62.25 mg catechin per gram FW) was observed in P7 genotype. According to results of this study, P3
and P10 genotypes can be used for medicinal, food, industrial purposes as well as breeding purposes compared to
the other genotypes.

Conclusion: In this study, it was shown that there is a high diversity in the majority of measured traits among
different genotypes. The highest morphological traits were observed in P10 genotype. Also, in terms of
biochemical characteristics, genotype P3 had the highest total phenol, total flavonoid content and total antioxidant
capacity. According to the results, it can be concluded that the morphological characteristics as well as phenolic,
flavonoid compounds and antioxidant capacity depend on various factors, including genetic factors and
environmental and ecological conditions. Therefore, the observed diversity can be related to genetic structure of
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genotypes, which can also be considered as a kind of adaptation and physiological response of trees to
environmental conditions.

Keywords: Antioxidant activity, Flavonoid, Fruit weight, Total phenol



