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Table 1 Simple analysis of variance for concentrations of micronutrients and macronutrients in
the seed of 15 date cultivars in the Ahvaz region of Iran

Mean squares

SOV DF Fe Mn Cu Zn Na K Ca
Cultivar 14 300.76™  146.10™ 9.73™ 66.40™ 0.001™ 0.006™ 0.006™

Error 30 13.94 461 24.57 5.67 0.0001 0.001 0.0002
CV (%) - 14.75 16.79 2.08 9.02 25.70 9.33 25.83

. highly significant (a= 1%)
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Fig 1 Mean comparisons of macronutrient concentrations [a: Na
(%), b: K (%), and c: Ca (%)] in selected date cultivars seed
grown in the Ahvaz region of Iran. Means with different letters in
each column are significantly different (a=5%), using Duncan’s
multiple range test
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Table 2 Mean comparison of concentrations of micronutrients in the seed of 15
date cultivars in the Ahvaz region of Iran

Cultivar Fe (mg.kg?) Mn(mgkg?) Cu(mgkg?)  Zn(mgkg?)
‘Thoory’ 23.60° 13.85% 5.87% 21.55¢
‘Hallawi’ 18.50¢d 11.97¢ce 2.40¢ 20.10f
‘Medjool’ 33.10° 7.651 9.272 29.90°
‘Barhee’ 23.85°¢ 14.40¢ 7.00% 37.65%
‘Zahidi’ 18.75% 7.209 6.330 22.85¢f

‘Sowaidani’ 36.95° 8.45°19 5.93% 28.85"¢
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‘Deiri’ 45.4082 33.008 6.80% 24.9(¢de
‘Stamaran’ 24.50°¢ 11.75¢de 6.77% 34.108
‘Piarom’ 22.20% 23.05° 6.200°¢ 25.73bcde
‘Owaydi’ 12.60¢f 7.53f 5.10Qbed 23.304f
‘Ashrasi’ 20.70¢d 7.359 6.375¢ 25.05¢de
‘Deglet Noor’ 35.35P 11.45cdef 7.67% 26.00bede
‘Fersi’ 15.65%f 9.10¢fo 3.87¢cde 25.05¢de
‘Belyani’ 36.95P 15.05¢ 2.63% 22.95¢f
‘Bereim’ 11.65f 9.9(defg 5,77 27.80bcd

Means with similar letter(s) in each column are not significantly different (a=5%),
using Duncan's multiple range test
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Table 3 Pearson's correlation coefficients among the investigated traits in the seed of 15 date
cultivars in the Ahvaz region of Iran

Traits Fe Mn Cu Zn Na K Ca
Fe 1
Mn 0.48™ 1
Cu 0.24 0.04 1
Zn 0.12 -0.05 0.49™ 1
Na 0.21 0.37" -0.13 -0.01 1
K 0.10 0.05 0.24 0.01 0.42™ 1
Ca 0.04 0.10 -0.01 -0.22 0.58™ 0.48™ 1

“and ™: Significant (a= 5%), highly significant (a= 1%), respectively
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Fig 2 Dendrogram of cluster analysis for micronutrient and macronutrient traits, using
Ward's method in 15 date seed cultivars in the Ahvaz region of Iran. The green, purple,
blue, and red colors represent the I, I1, 111, and 1V clusters, respectively

Table 4 Mean values of micronutrient and macronutrient concentrations for date cultivars seed grouped
into different clusters in the Ahvaz region of Iran

Total Cluster I: 7 Cluster I1: 3 Cluster I1l: 4 Cluster IV: 1

Traits mean date cultivars  date cultivars  date cultivars date cultivar
Fe concentration (mg.kg™?) 25.32 17.35 23.52 35.59 45.40
Mn concentration (mg.kg™) 12.78 9.56 16.40 10.65 33.00
Cu concentration (mg.kg™) 5.86 5.10 6.66 6.38 6.80
Zn concentration (mg.kg™) 26.39 23.67 32.49 26.93 24.90
Na concentration (%) 0.03 0.03 0.03 0.03 0.05
K concentration (%) 0.37 0.37 0.34 0.38 0.38
Ca concentration (%) 0.05 0.06 0.04 0.05 0.04
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Date palm seed is a rich source of minerals, fiber, carbohydrates, and contains high
levels of antioxidant compounds, making it a cost-effective and beneficial ingredient
for formulating food products in the country. The current research was conducted to
investigate the mineral contents in the seeds of 15 cultivated date palm cultivars in
Khuzestan province including native cultivars (‘Fersi’, ‘Satmaran’, ‘Zahidi’, ‘Deiri’,
‘Belyani’, ‘Bereim’, ‘Barhee’, ‘Sowaidani’, ‘Asharsi’, ‘Hallawi’, ‘Owaidi’, and
‘Piarom’), and imported cultivars (‘Medjool’, ‘Deglet Noor’, and ‘Thoory”), at the Date
Palm and Tropical Fruits Research Center of Iran. These cultivars were analyzed using
a completely random design with three replications. The results showed, there are
significant differences in the mineral contents, including Fe, Mn, Cu, Zn, Na, K, and
Ca in the seeds of different date cultivars. K had the highest content in date palm seeds
compared to other elements, followed by Ca, Na, Zn, Fe, Mn, and Cu. The highest
levels of Fe and Mn elements were observed in the seed of the ‘Deiri’ cultivar, while
the highest levels of Cu and K were found in the seeds of the “Medjool’ cultivar. The
‘Deglet Noor’ cultivar had the highest contents of Na and Ca in its seeds. Also, the
highest concentration of zinc element was detected in the seed of the ‘Barhee’ cultivar.
In different date seeds, the highest positive and significant correlation was observed
between Ca% and Na%. Based on the cluster analysis results, regarding seed mineral
contents, the examined date palm cultivars were classified into four main groups.
Overall, the seeds of examined date palm cultivars, contained significant but highly
variable amounts of minerals, and the use of seeds from the ‘Deiri’ and ‘Barhee’ (native
cultivars) and ‘Medjool’ (imported cultivar) is recommended as important components
in the production of functional food products in the country.
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