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Biochemical, Mineral, and Enzymatic Properties of Date 
Fruits (Barhee and Piyarom Cultivars) as Influenced by 

Different Pollen Sources 

H. Zargari1, A. Talaie2*, Y. Dehghani Shurki3, and V. Abdossi1 

ABSTRACT  

The present study investigated the effects of five Iranian male palm pollen grains as 
pollen sources on the fruit quality of two cultivars, ‘Barhee’ and ‘Piyarom’ (offshoot-
derived and tissue culture-derived). The biochemical and enzymatic properties of fruit 
dates at the Tamar stage (full maturity) enabled the evaluation of pollen source effects on 
fruit quality. The research location was Jahrom Research Station, Fars Province, Iran, 
from 2018 to 2019. The pollen sources were genotypes ‘7001’ (control), ‘7005’, ‘7013’, 
‘7030’, and ‘B11’. Pollinated with 7013 pollen, Offshoot-erived (OFS) trees of the 
‘Barhee’ cultivar had the highest fruit flesh pH (7.07). In contrast, the lowest pH value 
(5.84) occurred in fruits of Tissue Culture-Derived (TCD) trees of the ‘Piyarom’ 
pollinated with the 7030. In the OFS ‘Piyarom’ the pollen source 7001 caused the highest 
fruit TSS (68.83%). When pollinated with the B11, ‘Barhee’ had the lowest fruit TSS 
(44.90%). In TCD ‘Piyarom’ trees, the 7030 pollen caused the highest TSS (62.53%). By 
receiving pollen from B11, the ‘Barhee’ produced fruits with the lowest TSS (44.23%). 
Regardless of being OFS or TCD and of the pollen source, on average, ‘Barhee’ produced 
fruits with more moisture content than fruits of the ‘Piyarom’. In OFS ‘Piyarom’ trees, 
pollen from the 7030 caused the highest Fruit Dry Matter (FDM) (87.40%), whereas the 
‘Barhee’ pollinated with the 7001 produced fruits with the lowest FDM (67.15%). In TCD 
‘Piyarom’ palms, pollen from the 7030 caused the highest FDM (85.19%), compared to 
the ‘Barhee’ pollinated with the 7013, which showed the lowest FDM (67.87%). Pollen 
from the 7030 caused the highest total sugar content in the fruits of OFS and TCD 
‘Piyarom’ trees. The fruits of OFS ‘Piyarom’ trees had more Fe and Polyphenol Oxidase 
(PPO) activity than TCD ‘Piyarom’ trees. 

Keywords: Artificial pollination, Fruit quality, Pollen germination, Phoenix dactylifera L. 

INTRODUCTION 

The date palm (Phoenix dactylifera L.) 
from Arecaceae family, is one of the most 
valuable fruits in tropical regions due to its 
high economic and nutritional importance. 
The date palm as a dioecious plant generates 
male and female flowers separately on the 
individual trees (Abeed et al., 2020). In 
2020, total date fruit production in the world 

amounted to about 13.5 million tons, of 
which Iran produced 1.3 M.t of dates, 
accounting for almost 10% of the world’s 
total production (FAO, 2020). ‘Barhee’ and 
‘Piyarom’ cultivars are among the best 
commercial cultivars of date palm in Iran, 
where agriculture experts propagate them 
via tissue culture to overcome the limitations 
of offshoot propagation (Zargari et al., 
2021). In some cases, however, Tissue 
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Culture-Derived (TCD) ‘Barhee’ and 
‘Piyarom’ plants grow abnormally and 
develop abnormal phenotypes due to 
somaclonal variation because of genetic and 
epigenetic changes during somatic 
embryogenesis. In several cases, low fruit 
yield has reportedly occurred in TCD plants 
of the ‘Barhee’ cultivar (Zargari et al., 
2021).  

Previous research considered pollen grains 
from different date palm cultivars and their 
effects on fruit properties. Pollen grains 
directly affect date fruit quality and quantity 
(Omaima et al., 2014; Siyahsar et al., 2018). 
The occurrence of low yields in some trees 
can be related to pollen viability (Giordani 
and Frri, 2014). Some genotypes serve as 
pollen sources and differ from each other in 
terms of pollen production, pollen grain size, 
and quality. This diversity emanates from 
their differences in genetic structure (Zaid 
and de Wet, 2002). Pollen grains directly 
affect the biochemical properties of the fruit 
(Shafique et al., 2011), especially pH, TSS, 
and FTS characteristics (Heydari and 
Abbasi, 2011). Mustafa et al. (2014) showed 
that the biochemical properties of date fruit, 
such as organic acid, total soluble solids 
(TSS), and total sugars varied because of the 
type of pollen source. Iqbal et al. (2012) 
observed the effects of pollen on the yield 
and quality of date fruits regarding two 
cultivars ‘Dhakki’ and ‘Zahidi.’ They 
reported that the compatibility of pollen-
stigma interactions significantly affected the 
fruit yield. Another research on the effects 
of pollen sources and the abundance of 
pollen grains on female trees of the ‘Dhakki’ 
cultivar showed that the type of pollen 
source, as a variable, had no significant 
effect on the fruit yield, but significantly 
affected several quality traits of the fruit 
(Shafique et al., 2011).  

The propagation of ‘Barhee’ and 
‘Piyarom’ date cultivars via tissue culture 
techniques has recently increased in Iran. 
However, the resultant trees can sometimes 
become low-yielding because of suboptimal 
protocols in the tissue culture process. 
Unfortunately, no considerable 

morphological differences occur between 
Offshoot-derived (OFS) and Tissue Culture-
Derived (TCD) plants in the vegetative 
stage, requiring trees to pass from the 
juvenile stage to maturity before researchers 
can detect their low-yielding disorder. The 
problem of low yield and fruit abnormalities 
of TCD trees was reported by other 
researchers (Awad, 2006; Bouhouche et al., 
2006). Since it may create economic 
challenges for date palm growers, the 
current research aimed to evaluat the effects 
of different pollen sources on the fruit 
quality of OFS and TCD palm trees of 
‘Barhee’ and ‘Piyarom’ cultivars in the 
Jahrom region of Iran. ‘Barhee’ and 
‘Piyarom’ are commercial cultivars and 
produce high-quality marketable fruits for 
the export market.  

MATERIALS AND METHODS 

Plant Materials and Parameters 

This study was conducted on date palm 
cultivars ‘Barhee’ and ‘Piyarom’ (Figure 1) 
in Jahrom Agricultural Research Station, 
situated at 1,070 meters above sea level (28° 
28' 48'' and longitude 53° 31' 20''). Female 
palm trees and male pollen sources had 
labels by placing plaques on the tree trunks, 
on February 2018. The labeling was to 
facilitate their selection and assist in future 
referrals. Experiment was done in factorial, 
with three factors in a randomized complete 
block design. Five genotypes as pollen 
sources included 7001 (control), 7005, 7013, 
7030, and Boyer 11 (B11), the latter grew 
from tissue culture, and all others grew from 
offshoots. Morphological characteristics of 
male spathes described the studied 
genotypes (Figure 2). The pollinated female 
trees were cultivars of ‘Barhee’ and 
‘Piyarom’ that originated from either tissue 
culture or offshoots. The variables had 
arrangements in three replications for two 
growing seasons (2018 to 2019). For each 
cultivar, 30 female palm trees (15 OFS and 
15 TCD) entered the experiment. Each tree  
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Figure 1. Female tree of TCD ‘Barhee’ (A) and OFS ‘Piyarom’ (B) at the Agricultural Research 
Station, Jahrom. 

 

 

 

 Figure 2. Male spathes of the pollen source (A), a male flower of genotype 7030 (B), and a male 
flower of genotype 7013 (C). Image at 10X magnification using a research microscope. 
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was ten years old. A pollen germination 
test was done before collecting pollen from 
male flowers on the collected pollen grains 
and before using them for controlled 
artificial pollination. The female spathes 
received pollen, as described by Zargari et 
al. (2023). After sampling sixty fruits from 
the bunches of each tree at the Tamar (full 
maturity) stage, seven variables were 
evaluated, including fruit pH, Total Soluble 
Solids (TSS), fruit moisture, Fruit Dry 
Matter (FDM), and total sugar content. Also, 
the amount of iron was measured in the date 
fruit, as well as one enzyme (polyphenol 
oxidase). All measurements took place 
according to the standard descriptors of 
Differentiation, Uniformity, and Stability 
tests for dates (DUS).  

Pollen Grains and Germination  

With the pollen germination medium in 
distilled water, we added 10% sucrose, boric 
acid (150 ppm), and 2.5 g L-1 gerlite in Petri 
dishes and placed the solution in an 
incubator at 25 °C for 24 hours. Pollen 
germination was monitored under a 
microscope to estimate pollen germination 
percentage according to the following 
equation  (Ismail, 2014). 

PG= 
Number of germinated pollen grains per field  

×
Total number of pollen grains per field

Where PG is Pollen germination. 

 Measurement of Fruit Quality 
Properties  

TSS was measured using an ATAGO digital 
refractometer (Atago, Tokyo, Japan), and the 
results were expressed as °Brix (Jamil et al., 
2010). The digital pH meter measured pH values 
in date palm fruits (AOAC, 1990). The moisture 
content and dry matter of date palm fruits were 
determined according to the standard methods 
provided by the Association of Official 
Analytical Chemists (AOAC, 2005) and a 
relevant reference (Jamil et al., 2010). Total 

sugar content was measured using an established 
method (Irigoyen et al., 1992). 

Measurement of Iron and Polyphenol 
Oxidase  

About 1 g of powdered date fruit flesh 
was burned in a muffle furnace at 530°C for 
five hours to measure the iron content of 
date palm fruits. Then, the ash was dissolved 
in 5 mL hydrochloric acid (20%), with the 
resultant solution in a 50 mL volumetric 
flask. The final volume remained in distilled 
water. The iron content in the ash was 
analyzed separately using an atomic-
absorption spectrophotometer (Fayadh and 
Al-Showiman, 1990).  

The method involved measuring 
polyphenol oxidase activity by calculating 
the change in absorbance (420 nm) at 30°C 
in a reaction mixture containing 0.5 mL 
enzyme extract, 2.3 mL potassium 
phosphate buffer (pH 6.2), and catechol (0.2 
mL, 0.2 M) as a buffer (Jiang et al., 2002). 

Statistical Analysis 

SPSS ver. 23.0 statistical software checked 
the data for normality. Data analysis ran 
through SAS (9.3) software and a 
comparison of means operated on the Least 
Significant Difference (LSD) test (P≤ 0.05). 
Graphs illustrations were by Microsoft Excel 
(2016). Bartlett’s test was used to examine 
the homogeneity of variances in maternal 
tissue culture-derived and offshoot-derived 
plants, revealing the general analysis of 
variance. According to the Chi-Square value 
and its significance level (P≤ 0.05), 
variances were homogeneous in all 
variables, and a combined analysis of 
variance was allowed. 

RESULTS AND DISCUSSION 

This study evaluated the effects of pollen 
source on date fruit quality of cultivars 
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‘Barhee’ and ‘Piyarom.’ Previous reports 
indicated the role of pollen sources on yield 
and fruit set (Zargari et al., 2023). Pollen 
sources in the current research affected 
prominent fruit quality factors, and their 
effects mainly manifested during the 
postharvest period and date marketing.  

In Vitro Germination of Pollen Grains 

There was a significant difference between 
the germination percentages of various 
pollen grains from different pollen sources 
used (P≤ 0.01). The comparison of mean 
values for pollen germination (%) (two-year 
statistics) showed that pollen from genotype 
7013 had the highest germination percentage 
(92.93%), which differed significantly from 
the germination percentage of other pollen. 
Pollen from genotypes 7030 and 7005 were 
almost identical in their germination (77.75 
and 74.67%, respectively). The germination 
percentage of TCD B11 pollen (38.75%) 
was the lowest compared to all other 
genotypes (Figure 3).  

One of the most significant factors in 
successful pollination is the viability of 
pollen grains. Since it directly affects the 
total fruit yield of palm trees (Munir et al., 
2020), low tree yield can sometimes result 
from the insufficient viability of pollen 
grains (Giordani and Ferri, 2014). Thus, 

selections of effective pollen sources aimed 
at the viability of their pollen grains to 
create optimal yields in the ‘Barhee’ and 
‘Piyarom’ cultivars. In this study, the 
minimum germination of applied pollen 
grains was more than 38%, contributing 
significantly to high yields in ‘Barhee’ and 
‘Piyarom’.  

Biochemical Properties of Date Palm 
Fruit (DPF) 

pH of DPF 

The ‘Barhee’ cultivar OFS produced fruits 
with the highest pH by receiving pollen from 
pollen source 7013 (7.07), compared to 
pollen source 7001 (6.75). In TCD ‘Barhee’ 
trees, the highest fruit pH occurred when 
receiving pollen from the pollen source 
7013, whereas the lowest pH (5.84) occurred 
in ‘Piyarom’ fruits by receiving pollen from 
7030. Accordingly, ‘Barhee’ fruits had the 
highest pH value when using 7013 and 7030 
(Table 1). 

In this study, the fruit flesh pH varied from 
5.95 to 6.98. The pollen source 7013 caused 
the highest pH in fruits of the TCD and OFS 
trees, and 7013 was superior to other pollen 
sources because of the genetic structure of 
its pollen. The type of pollen can 

 
Figure 3. Comparison among two-year statistics of mean values regarding pollen germination, 

showing dissimilar letters that indicate a significant difference (P≤ 0.05) according to the LSD test. 
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Table 1. Effect of pollen source on fruit flesh pH.a 

Cultivars Pollens 
PH 

Offshoot Tissue culture Average 

Barhee 
 

7001 6.75ab 6.12cd 6.43c 
7005 6.60bc 6.38bc 6.49bc 
7013 7.07a 6.88a 6.98a 
7030 6.91ab 6.65ab 6.78ab 
B11 6.17 de 5.88d 6.03d 

Piyarom 

7001 6.57bcd 6.21bcd 6.39c 
7005 6.00e 5.93cd 5.97d 
7013 6.19cde 6.24bcd 6.22cd 
7030 6.31cde 5.84d 6.08d 
B11 5.90e 6.01cd 5.95d 

a (a-e): In each column, mean values with similar letters are not significantly  
different (P≤ 0.05) according to the LSD test. 
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lowest percentage of FM (12.60%). The 
TCD of ‘Barhee’, pollinated with 7013 and 
7005, had the highest FM (32.13 and 
32.08%, respectively) compared to the TCD 
of ‘Piyarom’ (20.43%) (Table 3). 

The OFS ‘Piyarom’ pollinated with 7030, 
B11, and 7005 had a higher FDM than the 
OFS ‘Barhee’ (67.15%). The TCD 
‘Piyarom’ pollinated with 7030, B11, 7005, 
and 7013, had the highest percentage of 
FDM, whereas the lowest occurred in the 
TCD ‘Barhee,’ pollinated with 7013 and 
7005 (68.87 and 67.92%, respectively). 
When pollinated with 7030 and B11, 

‘Piyarom’ had the highest percentage of 
FDM (Table 3).  

The moisture content of fruits is one of the 
essential factors in horticultural marketing, 
because of its direct effect on fruit quality 
and preservation. The amount of FM 
depends on the fruiting stage and is crucial 
in determining storage conditions. In this 
research, the fruit moisture varied from 
12.60% to 32.85%, as pollen sources 7001, 
7005, and 7013 showed higher metaxenia 
effects than others. Previous reports 
indicated that pollen grains affect the 
percentage of FM, so pollen grain types 

Table 2. TSS of date fruits ‘Barhee’ and ‘Piyarom’ cultivars produced from various pollen sources.a 

Cultivars Pollens 
TSS (%) 

Offshoot Tissue culture Average 

Barhee 

7001 46.10d 45.57ef 45.83ef 
7005 45.03d 44.78ef 44.91f 
7013 47.03d 45.52ef 46.28ef 
7030 48.36cd 47.07e 47.71e 
B11 44.90d 44.23f 44.57f 

Piyarom 

7001 68.93a 53.33c 61.13b 
7005 59.15b 51.33cd 55.24c 
7013 68.28a 59.56b 63.92a 
7030 65.60a 62.53a 64.07a 
B11 52.48c 50.67d 51.58d 

a (a-f): In each column, mean values with similar letters are not significantly  different 
(P≤ 0.05) according to the LSD test. 

 
 

Table 3. Effect of pollen source on moisture content and dry matter of date fruits in cultivars ‘Barhee’ 
and ‘Piyarom’. 

Cultivars Pollens 
FM (%) FDM (%) 

Offshoot 
Tissue 
culture 

Average Offshoot 
Tissue 
culture 

Average 

Barhee 

7001 32.85a 31.95a 32.40a 67.15 c 68.05 c 67.60 d 
7005 32.34a 32.08a 32.21a 67.66 c 67.92 c 67.79 d 
7013 32.07a 32.13a 32.10a 67.93 c 67.87 c 67.90 d 
7030 31.81a 31.92a 31.86a 68.19 c 68.08 c 68.14 d 
B11 30.83a 30.38a 30.61a 69.17 c 69.62 c 69.39 d 

Piyarom 

7001 30.13a 20.43b 69.87c 69.87 c 79.57 b 74.72 c 
7005 16.73c 16.00c 83.27a 83.27 a 84.00 a 83.63 a 
7013 23.13b 16.32c 76.87b 76.87 b 83.68 a 80.27 b 
7030 12.60c 14.81c 87.40a 87.40 a 85.19 a 86.30 a 
B11 15.73c 15.27c 84.20a 84.20 a 84.73 a 84.47 a 

a (a-d): In each column, mean values with similar letters are not significantly  different (P≤ 0.05) 
according to the LSD test. 
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Table 4. Effect of pollen source on total sugar content in date fruits of cultivars ‘Barhee’ and 
‘Piyarom’.a 

Cultivars Pollens 
FTS (%) 
 Offshoot Tissue culture Average 

Barhee 

7001 53.52 cde 54.00bcd 53.76cd 
7005 50.23e 50.47cde 50.35de 
7013 56.14cd 56.13bc 56.14bc 
7030 58.42bc 58.00b 58.21b 
B11 51.48de 50.33cde 50.91de 

Piyarom 

7001 52.07de 46.50e 49.29e 
7005 50.13e 50.15de 50.14de 
7013 61.52b 57.45b 59.49b 
7030 67.17a 70.97a 69.07a 
B11 49.00e 50.03de 49.52e 

a (a-e): In each column, mean values with similar letters are not significantly  different (P≤ 0.05) 
according to the LSD test. 
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Iron (Fe) Content of Fruit Flesh  

The results showed that the fruits of OFS 
in ‘Piyarom’ had the highest Fe content 
when pollinated with the 7030 and 7013 
(1.87 and 1.82), respectively (Table 5). The 
fruits of TCD trees (‘Piyarom’ cultivar) with 
pollen genotypes 7030 and 7013 had the 
highest Fe content (1.87 and 1.73 mg 100 g-

1, respectively) compared to the TCD 
‘Barhee’ (0.47 mg/100g). Moreover, the 
lowest Fe content occurred in the fruits of 
TCD ‘Barhee,’ regardless of pollen source 
(Table 5). When pollinated with the 7030, 
fruits of the ‘Piyarom’ had the highest Fe 
content, whereas the lowest occurred by the 
pollen source 7005 (Table 5).  

When genotype 7030 pollinated the 
‘Piyarom’ flowers, the fruits had the highest 
Fe content. In this regard, the pollen sources 
7030 and then 7013 were superior to the 
others. The fruits of OFS trees had more Fe 
content than those of TCD trees, which 
showed that the genetic structure of pollen, 
the maternal plant source, and the female 
cultivar affected the Fe content. Fe is an 
essential trace element, and varied from 1.83 
to 0.44 mg 100 g-1 in the current study. 
Although dates contain trace amounts of Fe, 
they are a good source (1.14-7.57 mg 100 g-

1) compared to other fruits (Ghafoor et al., 
2017). Habib and Ibarheem (2011) 

investigated 18 date cultivars in the United 
Arab Emirates, reporting that the Fe content 
varied from 0.67 to 1.75 mg 100 g-1.  

Polyphenol Oxidase (PPO) Enzyme 
Activity  

Using pollen sources 7001 and OFS of 
‘Piyarom’ trees, the highest PPO activity 
occurred in the fruits (2.47%), whereas the 
lowest occurred in the OFS ‘Barhee’ when 
pollinated with genotype 7013 (0.83%). In 
TCD trees, the highest PPO activity (2.27%) 
occurred by the pollen source 7001 on 
‘Piyarom’ trees, compared to the other 
pollen sources. Furthermore, the lowest PPO 
activity occurred in fruits of the TCD 
‘Barhee’, pollinated with B11 and 7005 
(0.93%) (Table 6). 

On average, PPO activity was higher in 
fruits of ‘Piyarom’ than in ‘Barhee.’ The 
lowest PPO activity occurred in fruits of 
‘Barhee’. Fruits of ‘Piyarom’ appeared 
darker than those of ‘Barhee’ because of the 
higher PPO, which caused non-oxidative 
browning in the dates. Previous research 
indicated that PPO reactions spoil at least 
50% of tropical fruits, causing biochemical 
changes in tannins (Fennema, 2008). The 
reactions cause a loss of astringent taste in 
dates and cause non-oxidative browning 
(Saleem et al., 2005). Brandelli and Lopes 

Table 5. Effect of pollen source on Fe content of date fruits in cultivars ‘Barhee’ and ‘Piyarom’.a 

Cultivars Pollens 
Fe (mg 100 g-1) 

Offshoot Tissue culture Average 

Barhee 

7001 0.47c 0.47c 0.47d 
7005 0.42c 0.46c 0.44d 
7013 0.46c 0.46c 0.46d 
7030 0.48 c 0.47c 0.48d 
B11 0.46c 0.44c 0.45d 

Piyarom 

7001 1.68b 1.62b 1.65c 
7005 1.70b 1.72ab 1.71bc 
7013 1.82ab 1.73a 1.78ab 
7030 1.87a 1.78a 1.83a 
B11 1.73ab 1.70ab 1.72bc 

a (a-d): In each column, mean values with similar letters are not significantly  different (P≤ 0.05) 
according to the LSD test. 
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Table 6. Effect of pollen source on polyphenol oxidase activity of date fruits in cultivars ‘Barhee’ and 
‘Piyarom’.a 

Cultivars Pollens 
PPO (%) 

 Offshoot Tissue culture Average 

Barhee 

7001 1.33c 1.13b 1.23c 
7005 0.90d 0.93b 0.92d 
7013 0.83d 1.00b 0.92d 
7030 1.17c 1.07b 1.12c 
B11 0.83d 0.93b 0.88d 

Piyarom 

7001 2.47a 2.27a 2.37a 
7005 2.20b 2.20a 2.20ab 
7013 2.20b 2.13a 2.17b 
7030 2.20b 2.07a 2.13b 
B11 2.07b 2.13a 2.10b 

a (a-d): In each column, mean values with similar letters are not significantly  different (P≤ 0.05) 
according to the LSD test. 

 

 [
 D

O
I:

 1
0.

22
03

4/
JA

ST
.2

6.
5.

10
13

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ja

st
.m

od
ar

es
.a

c.
ir

 o
n 

20
24

-1
1-

22
 ]

 

                            10 / 13

http://dx.doi.org/10.22034/JAST.26.5.1013
https://jast.modares.ac.ir/article-23-68670-en.html


Properties of Two Date Fruits Cultivars __________________________________________  

1023 

4. AOAC. 1990. Official Methods of Analysis. 
(Ed.): Herlich, K., 15th Edition, Association 
of Official Analytical Chemists, 
Incorporated. Virginia. 

5. AOAC. 2005. Official Methods of Analysis. 
(Ed.): Herlich, K., 18th Edition, Association 
of Official Analytical Chemists, 
Incorporated, Virginia.  

6. Awad, M. A. 2006. Fruit Set and Abnormal 
Fruit Set in Tissue Culture-Derived Date 
Palm (Phoenix dactylifera L.) cv. ‘Nabat 
Saif’ as Affected by Pollinator Type and 
Pollination Density. Acta Hortic., 736: 441-
448.  

7. Bouhouche, N., Al-Mazroui, H. S. and 
Zaid, A. 2006. Fertilization Failure and 
Abnormal Fruit Set in Tissue Culture-
Derived Date Palm (Phoenix dactylifera 
L.). Acta Hortic., 736: 225-232.  

8. Brandelli, A. and Lopes, C. H. L. 2004. 
Polyphenoloxidase Activity, Browning 
Potential and Phenolic Content of Peaches 
during Postharvest Ripening. J. Food 
Biochem., 20: 129-137. 

9. Burdon, J., McLeod, D., Lallu, N., Gamble, 
J., Petley, M. and Gunson, A. 2004. 
Consumer Evaluation of ‘‘Hayward’’ 
Kiwifruit of Different at-Harvest Dry 
Matter Contents. Postharvest Biol. 
Technol., 34: 245–255. 

10. Farag, K. M., Elsabagh, A. S. and ElAshry, 
H. A. 2012. Fruit Characteristics of 
“Zaghloul” Date Palm in Relation to 
Metaxenic Influences of Used Pollinator. 
Am. Eurasian J. Agric. Environ. Sci., 12(7): 
842-855 

11. Fayadh, J. M. and Al-Showiman, S. S. 
1990. Chemical Composition of Date Palm 
(Phoenix dactylifera L.). Jour. Chem. Soc. 
Pak., 12(1): 84-103. 

12. Fennema, O. R. 2008. Food Chemistry. 4th 
Edition, Marcel Dekker, INC., New York, 
USA, 1144 PP. 

13. Fukuoka, N., Masuda, D. and Kanamori, Y. 
2009. Effects of Temperature around the 
Fruit on Sugar Accumulation in 
Watermelon [Citrullus lanatas (Thunb.) 
Matsum. & Nakai] during the Latter Half of 
Fruit Development Period. J. Jp. Hortic. 
Sci., 78(1): 97-102. 

14. FAO, [Food and Agriculture Organization]. 
2020. Food and Agriculture Organization. 
http:www. 
//faostat.fao.org/site/339/default.aspx. 

15. Ghafoor, K., Ennassir, J. and Zegzouti, Y. 
F. 2017. Functional Composition and 
Antioxidant Activities of Eight Moroccan 
Date Fruit Varieties. J. Saud. Soc. Agric. 
Sci., 16: 257-264. 

16. Giordani, E. and Ferri, A. 2014. Viability 
and in Vitro Germinability of Pollen Grains 
of Olive Cultivars Grown in Different 
Environments.. Acta Hortic., 1057: 65–72. 

17. Habib, H. M. and Ibrahim, W. H. 2011. 
Nutritional Quality of 18 Date Fruit 
Varieties. Int. J. Food Sci. Nutr., 62(5): 
544-551. 

18. Heydari, M. and Abbasi, M. 2011. Effects 
of Pollen Source and Mixing of Pollen 
Grains on Physical and Biochemical 
Characteristics of Fruits in Tissue Culture-
Derived Date Palm (Phoenix dactylifera L. 
cv. Barhee). Iran. J. Hort. Sci. Technol., 
12(2): 165-180. (in Persian). 

19. Iqbal, M., Niamatullah. M. and Munir, M. 
2012. Effect of Various Dactylifera Males 
Pollinizer on Pomological Traits and 
Economical Yield Index of cv’s Shakri, 
Zahidi and Dhakki Date Palm (Phoenix 
dactylifera L.). J. Anim. Plant Sci., 22: 376-
383. 

20. Irigoyen, J. J., Emerich, D. W. and 
Sanchez-Diaz, M. 1992. Water Stress 
Induced Changes in Concentrations of 
Proline and Total Soluble Sugars in 
Nodulated Alfalfa (Medicago sativa) 
Plants. Physiol. Plant, 84: 67-72. 

21. Ismail, O. M. 2014. In vitro Germination of 
Date Palm Pollen Grains Affected by 
Different Sugar Types. RJPBCS, 5: 880-
886. 

22. Jamil, M. S., Nadeem, R., Hasif, M. A., Ali, 
M. A. and Akhtar, K. 2010. Proximate 
Composition and Mineral Profile of Eight 
Different Unstudied Date (Phoenix 
dactylifera L.) Varieties from Pakistan. Afr. 
J. Biotechnol., 9: 3252–3259. 

23. Jiang, Y.M., Zhang, Z.Q., Joyce, D. and 
Ketsa, s. 2002. Postharvest Biology and 
Handling of Longan Fruit (Dimocarpus 

 [
 D

O
I:

 1
0.

22
03

4/
JA

ST
.2

6.
5.

10
13

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ja

st
.m

od
ar

es
.a

c.
ir

 o
n 

20
24

-1
1-

22
 ]

 

                            11 / 13

http://dx.doi.org/10.22034/JAST.26.5.1013
https://jast.modares.ac.ir/article-23-68670-en.html


  _________________________________________________________________________ Zargari et al. 

1024 

longan Lour.). Postharvest Biol. Technol., 
26: 241-252. 

24. Khajehpour-tadvani, A., Arzani, K., 
Zargari, H. and SarikhaniKhorami, S. 2016. 
Effect of Pollen on Quantitative and 
Qualitative Characteristics of Date Fruit 
(Phoenix dactylifera L.) Shahani. Seed 
Plant Improv. J., 32(3): 293–310. (in 
Persian) 

25. Munir, M., Alhajhoj, M. R., Sallam, A. A., 
Ghazzawy, H. S. and Al-Bahigan, A. M. 
2020. Fruit Yield and Quality Response of 
Date Palm Cultivar Khalas to Female 
Inflorescence Receptivity Varied by 
Pollination Days. Plant. Arch., 20(2): 4007-
4014. 

26. Mustafa, E. A. M., Heiba, S. A. A., Saleh, 
M. M. S., Ashour, N. E., Mohamed, D. A. 
and El-Migeed, M. M. M. A. 2014. Effect 
of Different Pollinizer Sources on Yield, 
Fruit Characteristics and Phylogenetic 
Relationships with Amhat cv. Date Palm 
(Phoenix dactylifera L.) in Egypt using 
RAPD markers. Int. J. Agric. Res., 9(7): 
331-343.  

27. Omaima, M., Hafez Malaka, A., Saleh, E. 
A. M., Mostafa, M., Naguib, M. and 
Ashour, N. E. 2014. Effect of Pollen Grain 
Sources on Yield and Fruit Quality of 
Samany Date Palm. J. Agric. Res., 9(3): 
164-168.  

28. Omar, A. K. and El-Ashry, H. A. 2015. 
Impact of Pollen Source on Yield and Fruit 
Quality of Hayany Date Palm (Phoenix 
dactylifera L.). Egypt. J. Hortic., 42(1): 
357-366.  

29. Omar, A.K., Al-Obeed, R.S., Soliman, S. 
and Al-Saif, A. M. 2014. Effect of pollen 
Source and Area Distribution on Yield and 
Fruit Quality of Khalas Date Palm (Phoenix 
dactylifera L.) under Saudi Arabia 
Conditions. Acta Adv. Agric. Sci., 2: 7-13. 

30. Salomon-Torres, R., Ortiz-Uribe, N., Villa-
Angulo, R., Villa-Angulo, C., Norzagaray-
Plasencia, S. and Garcia-Verdugo, C. R. I. 
S. T. I. A. N. 2017. Effect of Pollinizers on 
Production and Fruit Characteristics of Date 

palm (Phoenix dactylifera L.) Cultivar 
Medjool in Mexico. Turk. J. Agric. 
For., 41(5): 338-347.  

31. Saleem, S. A., Baloch, A. K., Baloch, M. 
K., Baloch, W. A. and Ghaffor, A. 2005. 
Accelerated Ripening of Dhaki Dates by 
Artificial Means: Ripening by Acetic Acid 
and Sodium Chloride. J. Food Eng., 70: 61-
66. 

32. Seyrek, U. A., Luo, M., Zhong, M., Huang, 
Ch., Tao, J., Qu, X. and Xu, X. 2017. 
Effects of Stored Pollens from Wild 
Actinidia eriantha Vines on Some Fruit 
Quality Traits. J. Agric. Sci., 8: 465–478.  

33. Shafique, M., Khan, M. S., Malik, A., 
Shaid, M., Rajwana, A., Saleem, B., Amin, 
M. A. and Ahmad, A. 2011. Influence of 
Pollen Source and Pollination Frequency on 
Fruit Drop, Yield and Quality of Date Palm 
(Phoenix dactylifera L.) cv. Dhakki. J. Bot., 
43(2): 831- 839. 

34. Siyahsar, M., Khezri, M. and Tavassolian, 
I. 2018. Effect of Different Pollinizer 
Genotypes on Some Quantitative and 
Qualitative Characteristics and Yield of the 
Tissue Cultured "Zahidi" Date Palm. 
Pomol. Res., 2(2): 33-53. (in Persian) 

35. Zaid, A. and de Wet, P. F. 2002. Pollination 
and Bunch Management. In: “Date Palm 
Cultivation”, (Eds.): Zaid, A., and Arias-
Jimenez, E. J. FAO Plant Production and 
Protection Papers-156, Rev. 1, Rome, Italy, 
PP. 145-175. 

36. Zargari, H., Talaii, A., Dehghani shuraki, 
Y. and Abdossi, V. 2023. Effect of Pollen 
Source on Fruit Set, Yield, and Physical 
Properties of Tissue Culture-Derived and 
Offshoot-Derived Date Palm, cv. ‘Barhi’ 
and ̒ Piarom’. Int. J. Hortic. Sci. Technol., 
10(4): 445-462. (in Persian). 

37. Zargari, H., Talaei, A, Dehghani Shuraki, 
Y. and Abdousi, V. 2021. An Investigation 
into the Effect of Different Pollen Sources 
on Fruit Set of Palms Obtained from Tissue 
Culture and Offshoot of Barhee, Piaroom 
and Mazafati Cultivars. J. Crop Improv., 
23(4): 767-785. (in Persian). 

  

 [
 D

O
I:

 1
0.

22
03

4/
JA

ST
.2

6.
5.

10
13

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ja

st
.m

od
ar

es
.a

c.
ir

 o
n 

20
24

-1
1-

22
 ]

 

                            12 / 13

http://dx.doi.org/10.22034/JAST.26.5.1013
https://jast.modares.ac.ir/article-23-68670-en.html


Properties of Two Date Fruits Cultivars __________________________________________  

1025 

های بیوشیمیایی، معدنی و آنزیمی میوه خرما (ارقام برحی و پیارم) تحت تأثیر  ویژگی
 منابع مختلف گرده

  عبدوسی .وو دهقانی شورکی،  .طلایی، ی .زرگری، ع .ح

  چکیده

گرده بر کیفیت میوه دو رقم  پژوهش حاضر با هدف بررسی تأثیر پنج دانه گرده نخل نر ایرانی به عنوان منابع

های بیوشیمیایی و آنزیمی میوه خرما در مرحله تمار ¬برحی و پیارم (کشت بافت و پاجوش) انجام شد. ویژگی

امکان ارزیابی اثرات منبع گرده بر کیفیت میوه را فراهم کرد. محل تحقیق، ایستگاه تحقیقاتی جهرم، فارس، 

بودند. درختان  B11 و ٧٠٣٠، ٧٠١٣، ٧٠٠٥(شاهد)،  ٧٠٠١منابع گرده  بوده است. ١٣٩٨تا  ١٣٩٧ایران از سال 

) را نشان دادند. در ٠٧/٧میوه ( pH بالاترین ٧٠١٣افشانی شده با گرده ¬رقم برحی گرده (OFS) پاجوشی

افشانی ¬رقم پیارم گرده (TCD) در میوه درختان حاصل از کشت بافت ( ٥.٨٤) pHحالی که کمترین مقدار

درصد) را نشان داد.  ٨٣/٦٨میوه ( TSS بیشترین ٧٠٠١منبع گرده  (OFS) مشاهده شد. در پیارم ٧٠٣٠شده با 

 در صد) را داشت. در درختان پیارم ٩٠/٤٤میوه ( (TSS) ، کمترینB11 افشانی شده با¬رقم برحی گرده

TCD بیشترین ٧٠٣٠، گرده TSS  )ه با گردهافشانی شد¬درصد را نشان داد. رقم برحی گرده )٥٣/٦٢ B11 

و منبع گرده،  TCD یاOFS تولید کرد. رقم برحی صرف نظر از )درصد ٢٣/٤٤(  TSSهایی با کمترین¬میوه

، OFS به طور متوسط میوه هایی با رطوبت بیشتری نسبت به میوه های رقم پیارم تولید کردند. در درختان پیارم

نشان داد، در حالی که در رقم برحی با  را )درصد ٤٠/٨٧( FDM بیشترین ماده خشک میوه ٧٠٣٠گرده 

، گرده TCD  تولید کرد. در درختان پیارم )درصد ١٥/٦٧ FDM (هایی با کمترین¬، میوه٧٠٠١افشانی ¬گرده

 FDM ، کمترین٧٠١٣افشانی شده با ¬را تولید کرد. رقم برحی، گرده )درصد ١٩/٨٥( FDM بیشترین ٧٠٣٠

افشانی شده ¬گرده TCD و OFS زان قند کل در میوه درختان پیارمرا نشان داد. بیشترین می )درصد ٨٧/٦٧(

بیشتری نسبت به  (PPO) اکسیداز¬فنل¬، آهن و پلیOFSمشاهده شد. میوه درختان پیارم ٧٠٣٠با گرده 

 .نشان دادند TCD درختان پیارم
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