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Abstract: The present investigation focused on the response of fruit 

physico-chemical parameters of ‘Medjool’ date palm to pollen grains 

source. However, three pollinator’s cvs namely; Ghanami, Jarvis and 

Boyer were examined. Furthermore, increasing the frequencies of 

pollination from two to four times were studied also. The obtained data 

showed that the pollinator type significantly varied the fruit physical 

properties (i.e. fruit weight, seed weight, pulp weight, pulp: seed ratio, 

fruit length and fruit diameter of ‘Medjool’ date palm, during the two 

experimental seasons. In this concern, the palms pollinated with 

‘Ghanami’ shows significantly superior rather than those pollinated with 

‘Jarvis’ or ‘Boyer’ pollinators. Furthermore, pollinator type had a 

significant effect on fruit reducing and non-reducing sugars, total 

acidity, crude fiber and soluble tannins. Whereas, in this concern 

Ghanami pollinators present superiority compared to using Jarvis or 

Boyer cvs. as a pollinator. While, non-significant differences were 

observed in fruit pulp TSS% and total sugars %. Furthermore, increasing 

the frequencies of pollination significantly improved fruit physical and 

chemical properties. While, non-significant differences in most physical 

and chemical properties as a result of increasing the frequencies of 

pollination from three to four times. 

Key words: Medjool date palm, pollinator, fruit quality, tannin, Total 

sugars. 
 

 

INTRODUCTION 

The data palm tree (phoenix dactylifera L.) is one of the main species 

of phoenix genus belong to Palmaceae Family. However, all known date 

palm varieties descended from genus Phoenix. Since date palm is a 

dioecious fruit trees, male and female flowers being borne on separate 

trees. So, for commercial production artificial pollination methods are 

necessary (Ghnaim & Al-Muhtaseb, 2006 and Salomon-Torres et al., 

2018 & 2020). Addition to its commercial and nutritional value, date 

palm characterized by higher resistance to water stress, tolerates climate 
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variables change, and tolerance of high salinity levels (Zaid & Wet, 2002; Hodel & Johnson, 2007; 

Eshmawy, 2010 & 2015 and FAO, 2020).  

Egypt is one of the major countries in date palm cultivation and date production (FAO, 2020). 

Medjool cultivar is one of the most important international varieties of dates, which demand for foreign 

markets (Ghnaim & Al-Muhtaseb, 2006 and Salomon-Torres et al., 2017). It is one of the famous 

semi-dry high quality international cultivars. It can grow successfully in warm climate conditions, so its 

cultivation intensive in middle Egypt region. Currently, Medjool considered as one of the main dates 

cultivars in Egypt. Its fruit has a sweet, caramel taste and soft chewy texture. It has a higher nutritional 

contents, it reaches in Calories, protein, carbohydrates, vitamins and mineral nutrients. It also a good 

source of phytonutrients (plants compounds have many health benefits).  

The present study focused on the effect of pollen grains source (pollinator’s type; Ghanami, Jarvis 

and Boyer cvs.) as well as the frequencies of pollination (two, three and four times) on fruit physical 

and chemical properties of ‘Medjool’ date palm, grown in sandy soil under El-Minia Governorate 

conditions.  

MATERIAL AND METHODS 

The present study was conducted during 2020 and 2021 seasons on twenty-seven, fifteen years, 

‘Medjool’ date palms uniform in vigor, grown in private farm located at Western desert rood, Malawi 

district El-Minia Governorate – Egypt. Where, the orchard soil texture is sandy. Drib irrigated system 

was adopted, using groundwater well as a source of water. Pruning was performed to maintain leaf / 

bunch ratio at 8:1. However, the number of female spathes per palm was adjusted to 10 spathes by 

removing excess bunches (earliest, latest and small bunches). The selected ‘Medjool’ female palms are 

subjected to regular horticulture practices commonly applied in Medjool orchard trees.  

Soil and water analysis 

A composite sample of soil and irrigation water were collected and subjected to physico-chemical 

analysis according to the procedures outlined by Wilde et al. (1985), the obtained data are illustrated in 

the following table.  

Table (1). Physical and chemical analysis of orchard soil and irrigation water 

Soil analysis Water analysis 

Constituent Value Constituent Value 

Sand % 82.2 E.C (µS/cm) 853 

Silt % 10.5 Hardness 17.6 

Clay % 7.3 pH 7.31 

Texture Sandy Ca  (mg/L) 28.2 

EC (1 : 2.5 extract) mmhos / cm / 25 C 2.5 Mg (mg/L) 20.3 

Organic matter % 0.75 K (mg/L) 4.17 

pH (1 : 2.5 extract) 7.63 Na (mg/L) 78.7 

Active lime % 6% (CaCO3) Alkalinity (mg/L) 165 

N (mg/kg) 173 Chlorides (mg/L) 119 

Phosphorus  (ppm) 19.8 ppm Nitrate (mg/L) 9.1 

Available K (meq/100g) 0.46 Sulphates (mg/L) 44.1 
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Experimental work 

The present study was achieving in order to declare the effect of pollen grains source and frequencies 

of pollination on fruit physical and chemical properties of ‘Medjool’ date palm. The investigation 

included the following nine treatments from three sources of pollen grains (Ghanami, Jarvis and Boyer 

pollinators cvs.) and three frequencies of pollinations (two, three and four times), it were arranged as 

followed: Pollination two times with ‘Ghanami’ pollen grains, Pollination three times with ‘Ghanami’ 

pollen grains, Pollination four times with ‘Ghanami’ pollen grains, Pollination two times with ‘Jarvis’ 

pollen grains, Pollination three times with ‘Jarvis’ pollen grains, Pollination four times with ‘Jarvis’ 

pollen grains, Pollination two times with ‘Boyer’ pollen grains, Pollination three times with ‘Boyer’ 

pollen grains, Pollination four times with ‘Boyer’ pollen grains. The treatments were arranged in a 

complete randomized block design (CRBD) according to Snedecor and Cochran (1990). Each 

treatment was replicated three times, one palm per each one.  

Measurements and determination: Sample of one hundred fruits from the yield of each palm was 

taken randomly and the following physic-chemical characteristics were measured: 

1- Fruits physical properties 

Average weight of fruit, seed weight and flesh weight (g) were estimated by using top pan balance 

of 0.01g sensitivity. Then, the flesh / seed ratio was calculated. Fruit dimensions (length and diameter 

(cm) were measured by using vernier caliper. Edible to non-edible portion or flesh: seed ratio (w/w) was 

estimated by dividing the flesh weight by the seed weight.  

2- Fruits chemical properties 

Sample of 100 gram of fruit pulp was added to 100 ml distilled water and stand 4 hours. Then the 

samples minced will with electric blender for the following chemical parameters determination: 

Percentage of total soluble solids (TSS %) was determined by using hand refractometer. Percentage of 

total reducing sugar was determined by using volumetric method according to the protocol outlined by 

Lane and Eynone (Rangana, 1990). Percentage of total acidity (expressed as grams malic acid per 100 

grams of flesh) by titration against 0.1 NaOH using phenolphthalein as an indicator (according to 

A.O.A.C., 2000). Crude fiber %: crude fibers content as a percentage was determined by using acetic 

acid glacial and nitric acid at 10: 1 solution, as outlined in the official methods described in A.O.A.C., 

(2000). 

RESULTS AND DISCUSSION 

1- Effect of pollen source on Fruit physical properties 

Data concerning the effect of pollen grains source (Ghanami, Jarvis and Boyer pollinators) and 

frequencies of pollination (two times, three times and four times) on the physical properties of fruit (in 

terms: fruit weight, fruit dimensions, pulp weight, seed weight and pulp to seed ratio) of ‘Medjool’ date 

palms, grown in sandy soil under Minia Governorate conditions, during 2020 and 2021 seasons, are 

presented in Tables (2 and 3).  

Fruit weight (g) and seed weight (g) 

The obtained data in Table (2) displayed that, regardless the frequencies of pollination the pollinator 

type has a significantly varied the fruit weight (g) and seed weight (g) of ‘Medjool’ date palm during 

the two experimental seasons. Using ‘Ghanami’ date palm pollen grains shows significantly superior in 

fruit weight rather than ‘Jarvis’ or ‘Boyer’ pollinators. While, ‘Medjool’ date palms pollinated with 
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‘Jarvis’ present higher and significant seed weight (g) rather than those pollenated with the two other 

pollinators (Ghanami and Boyer cvs.). Contrary the palms pollenated with Ghanami present the lowest 

seed weight. These findings are true in both seasons.  

Increasing the frequencies of pollination from 2 to 4 times significantly improved fruit weight (g) 

and decrease seed weigh (g). Whereas, pollenated ‘Medjool’ palms four times with ‘Ghanami’ pollen 

grains present the highest fruit weight (24.1g and 24.4 g) and lowest seed weight (1.32 g and 1.32 g), 

during the two experiment seasons respectively. Contrary, those pollenated two times with ‘Jarvis’ 

pollen grains present the lowest fruit weigh (19.3 g and 19.8 g). On the other hand ‘Medjool’ female 

date palms pollenated two times with ‘Boyer’ pollen grains present the highest seed weight (1.43 g and 

1.44 g), during 2020 and 2021 seasons respectively. 

Pulp weight (g) and flesh: seed ratio 

It is clear from the data in Table (2) that varied the source of pollen grains (Ghanami, Jarvis and 

Boyer pollinators cvs.) and frequencies of pollination from two to four times have an announced and 

significant effect on fruit pulp weight (g) and pulp: seed ratio, during 2020 and 2021 seasons. Regarding 

the source of pollen grains (Ghanami, Jarvis and Boyer cvs. pollinators) the integrated treatment showed 

that the ‘Medjool’ date palms pulp weight (g) varied significantly with varying the pollenated type. 

However, the ‘Medjool’ palms pollenated with ‘Ghanami’ pollen grains four times present the highest 

pulp weight (22.25 g and 23.18 g) and highest pulp: seed ratio (17.30 and 17.56). Contrary, those 

pollenated two times with ‘Jarvis’ pollen grains present the lowest pulp weight (17.87 g and 18.38 g) 

and lowest edible to non-edible portion ratio (12.49 and 12.94), during the two seasons respectively. 

Increasing the frequencies of pollination from two to four times were significantly parallel to increasing 

fruit pulp weight and edible to non-edible portion. It is clear from the obtained data that both pollen 

grains source (pollinator) and frequencies of pollination was capable to varying significantly both the 

pulp weigh and pulp / seed ration during the two experimental seasons.  

Fruit dimensions (length and diameter) 

The obtained data concerning the effect of pollen grains source and frequencies of pollination on 

fruit dimensions (length and diameter) of ‘Medjool’ date palms grown in sandy soil under El-Minia 

Governorate conditions, during 2020 and 2021 seasons, are presented in Table (2). Data in Table (3) 

displayed that, regardless the frequencies of pollination, pollinator type significantly varied the fruit 

length and diameter (cm) of ‘Medjool’ date palm fruit during the two experimental seasons (2020 and 

2021). Using ‘Ghanami’ date palm pollen grains present significantly superior in fruit length and fruit 

diameter (cm) rather than using pollen grains of ‘Jarvis’ or “Boyer” pollinators.  

In addition, non-significant differences were observed in fruit diameter (cm) between the ‘Medjool’ 

fruits pollenated with ‘Jarvis’ and those pollenated with ‘Boyer’ pollen grains. Moreover, pollinated 

‘Medjool’ female date palms four times with Ghanami pollen grains present the highest fruit length (7.2 

cm and 7.4 cm) and fruit diameter (2.8 cm and 2.9 cm). On the opposite side, those pollenated with 

‘Jarvis’ pollen grains present the lowest fruit length (6.1 cm and 6.1 cm) and fruit diameter (1.9 cm and 

2.1 cm). These data were true during the two experimental seasons.  

The effect of pollen grain on fruit physical properties scientifically (called also metaxenia 

phenomena), this important phenomenon, which greatly affected the productivity and fruit quality of 

date palms cultivars, has attracted many date palm scientists and has been extensively studied by many 
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researches such as: El-Salhy et al. (2010 & 2021) on Saidy cv.; Al-Wusaibai et al. (2012) on Khalas 

and Sheshi cvs.; Rahnama and Rahkhodaei (2014) and Torres et al. (2017) on Medjool cv.; El-

Badawy et al. (2017) on Sewi cv.; Mohammadi et al. (2017) & Zargari et al. (2021) on Barhi cv.; 

Aubied and Hamzah (2019) on Sultani cv.; Garcia-Gonzaleza et al. (2019) on Medjool cv. under 

Mexico conditions; Homed (2020) on Al-Maktoum cv. and Kadri et al. (2022) on ‘Deglet Nour’ date 

palm. 

 

Table (2). Effect of pollen grain source on average fruit weight (g), average seed weight (g), pulp 

weight (g) and pulp: seed ratio of Medjool date palm, during 2020 and 2021 seasons 

Treatments 
Fruit weight (g) Seed weight (g) Pulp weight (g) Pulp : seed ratio 

2020 2021 2020 2021 2020 2021 2020 2021 
Pollinators Frequency 

Ghanami 

2 time 21.6 21.7 1.35 1.36 20.25 21.37 15.01 15.71 

3 times 22.7 22.9 1.33 1.31 21.37 21.59 16.07 16.48 

4 times 24.1 24.4 1.32 1.32 22.78 23.18 17.30 17.56 

Jarvis 

2 time 19.3 19.8 1.43 1.42 17.78 18.38 12.49 12.94 

3 times 21.8 22.3 1.42 1.43 20.38 20.87 14.35 14.59 

4 times 22.1 22.1 1.40 1.42 20.70 20.68 14.79 14.56 

Boer 

2 time 20.4 20.9 1.43 1.44 18.97 19.46 13.27 13.51 

3 times 22.9 22.7 1.42 1.44 21.48 21.26 15.13 14.76 

4 times 23.5 23.6 1.42 1.42 22.08 22.18 15.55 15.62 

New LSD at 5 % 1.1 1.3 0.07 0.08 0.9 1.1 1.2 1.3 
 

 

 

Table (3). Effect of pollen grain source on average fruit length (cm) and average fruit diameter 

(cm) weight of Medjool date palm, during 2020 and 2021 seasons 

Treatments 
Fruit length (cm) Fruit diameter (cm) 

2020 2021 2020 2021 
Pollinators Frequency 

Ghanami 

2 time 6.7 6.8 2.5 2.5 

3 times 6.9 7.0 2.6 2.6 

4 times 7.2 7.4 2.8 2.9 

Jarvis 

2 time 6.1 6.1 1.9 2.1 

3 times 6.4 6.3 2.2 2.3 

4 times 6.5 6.5 2.4 2.4 

Boyer 

2 time 6.1 6.2 2.3 2.2 

3 times 6.3 6.3 2.2 2.4 

4 times 6.5 6.4 2.3 2.4 

New LSD at 5 % 0.3 0.4 0.2 0.2 
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2- Effect of pollen grain source on fruit chemical properties 

The obtained data illustrated in Tables (4 and 5) concerning the effect of pollen grains sources 

(Ghanami, Jarvis and Boyer pollinators cvs.) on the chemicals properties of ‘Medjool’ dare palms fruits 

during the present study (in terms of TSS%. total sugars%, reducing and non-reducing sugars contents, 

total acidity%, total soluble tannins% and crude fibers%), during 2018 and 2019 seasons.  

TSS% and sugars contents 

It is clear from the obtained data that varying the source of pollen grains (Ghanami, Jarvis and Boyer 

pollinators cvs.) or the frequencies of pollinations failed to vary significantly the TSS% content and total 

sugars% in fruit pulp, neither in the first seasons nor in the second season. Contrary, Table (4) showed 

that, the distribution of sugars rates contents (reducing and non-reducing percentages) in ‘Medjool’ fruit 

pulp significantly affected by the source of pollen grains (Ghanami, Jarvis and Boyer pollinators cvs.), 

also called the metaxinea phenomena effects. The same table also shows that ‘Medjool’ date palms 

pollenated with ‘Ghanami’ pollen grains present the lowest and significant reducing sugars % and 

highest non-reducing sugars %, rather than those pollinated with ‘Jarvis’ or ‘Boyer’ pollen grains. 

While, non-significant differences were observed between ‘Medjool’ palms pollinated with ‘Jarvis’ and 

‘Boyer’ pollen grains in fruit pulp reducing and non-reducing sugars percentages. 

On the other hand, the frequencies of pollinations don’t have any significant effect on the TSS% or 

sugars contents %, except the case of using the Ghanami cv. pollen grains. Whereas, increasing the 

frequencies of pollination from two times to four times with ‘Ghanami’ pollen grains significantly 

increased the non-reducing sugars % and decreases the reducing sugars % in ‘Medjool’ fruits pulp, 

during the two seasons (2020 and 2021). 

 

Table (4). Effect of pollen grain sources (Ghanami, Jarvis and Boyer cvs.) on TSS% and reducing 

sugars% of “Medjool” date fruits, during 2020 and 2021 seasons 

Treatments 
TSS % Total sugars % 

Reducing 

sugars % 

Non-reducing 

sugars % 

2020 2021 2020 2021 2020 2021 2020 2021 
Pollinators  Frequency 

Ghanami 

2 time 63.6 62.2 61.5 60.1 13.2 13.1 48.3 47.0 

3 times 62.9 63.2 60.8 61.1 12.2 12.3 48.6 48.8 

4 times 63.2 63.7 61.1 61.6 11.1 11.7 50.0 49.7 

Jarvis 

2 time 63.1 63.7 61.0 61.1 14.2 14.1 41.8 47.5 

3 times 62.9 63.6 60.8 61.5 14.3 14.2 46.5 47.3 

4 times 63.3 63.2 61.2 61.1 14.1 14.4 47.1 46.7 

Boyer 

2 time 62.4 62.7 60.3 60.6 14.3 14.2 46.0 46.4 

3 times 62.8 63.1 50.7 61.0 14.5 14.3 46.2 46.7 

4 times 62.3 61.9 60.2 59.9 14.1 14.4 46.1 45.4 

New LSD at 5 % NS NS NS NS 0.9 1.1 1.5 1.4 
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Total acidity %, total soluble tannins % and total crud fibers % 

Regarding the ‘Medjool’ fruit contents in total acidity, varying the source of pollen grains (Ghanami, 

Jarvis and Boyer pollinators cvs.) was associated with significant variation in fruit pulp total acidity%, 

soluble tannins % and total crud fibers % (Table 5). However, ‘Medjool’ female palms pollenated with 

‘Ghanami’ pollen grains present the lower and significant content of ‘Medjool’ fruit total acidity, total 

soluble tannins and total crud fibers rather than those pollenated with ‘Jarvis’ or ‘Boyer’ pollen grains. 

The palms pollinated with ‘Boyer’ pollen grains present the highest and significant total acidity, total 

soluble tannins and total crud fiber in fruit pulp. While, the ‘Medjool’ palms pollinated with Jarvis pollen 

grains present intermediate percentage of total acidity, soluble tannins and crud fibers in their fruits pulp. 

These findings were true during the two experimental seasons. The obtained data also showed that 

increasing the frequencies of pollination from two to four times be failed to significant varied the total 

acidity, total soluble tannins and total crude fiber percentages, during the 2020 and 2021 seasons. Even 

to, the frequencies of pollination times from two to four times don’t varied the ‘Medjool’ fruit pulp 

significantly, the type of pollinator has a significant effect in these three traits in both experimental 

seasons. 

The remarkable favorable effect of pollen grains source (metaxinea phenomena) on chemical 

composition of ‘Medjool’ date palm fruits could be explained by the effect of genetic composition of 

pollen grains its can a high positive effect on sugars synthesis activity and improving effect of plant 

tolerances to abiotic stress, that may be lead to more carbohydrates productions and accumulations in 

fruits. Thus, can be explained its major effect on enhancing fruit chemical properties. So, it may be cause 

an enhancement of vitamins, amino acids as well as antioxidant biosynthesis, these can play an important 

role in improve fruit chemical properties, i.e. decreasing of total acidity%, total soluble tannins and 

crude fiber %.  

 

Table (5). Effect of pollen grain sources (Ghanami, Jarvis and Boyer cvs.) on total tannins % and 

crude fiber % of “Medjool” date fruits, during 2020 and 2021 seasons 

Treatments 
Total acidity % Total soluble tannins   % Total fibers % 

2020 2021 2020 2021 2020 2021 
Pollinators Frequency 

Ghanami 

2 time 0.209 0.208 0.38 0.38 0.87 0.82 

3 times 0.211 0.212 0.37 0.35 0.89 0.90 

4 times 0.201 0.203 0.36 0.36 0.89 0.80 

Jarvis 

2 time 0.297 0.288 0.57 0.55 1.09 1.07 

3 times 0.296 0.291 0.51 0.53 1.05 1.01 

4 times 0.303 0.301 0.53 0.52 1.02 1.04 

Boyer 

2 time 0.318 0.322 0.61 0.62 1.22 1.31 

3 times 0.324 0.329 0.62 0.61 1.21 1.21 

4 times 0.337 0.332 0.60 0.63 1.23 1.24 

New LSD at 5 % 0.031 0.033 0.12 0.16 0.19 0.21 
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Similar findings concerning the response of female data palms fruits to the source of pollen grains 

(metazenia phenomena) on fruit chemical properties of date palm fruits were observed by: Iqbal et al. 

(2011) whine they examined nine sources of pollen grains on fruit chemical properties of ‘Dhakki’ cv.; 

Rezazadeh et al. (2013) when they studied the influence of 12 pollen sources on ‘Barhi’ date palm fruit 

quality as well as Zargari et al. (2021) on the same cultivar; Abbas et al., (2014) when they Studied 

the effect of metaxenic phenomena of Ghanami Akdhar and Khiri Adi cvs. on chemical properties of 

‘Hillawi’ date palm fruit; Omar et al. (2014 and 2015) during investigated the effect of Metaxenic of 

male palm (Phoenix dactylifera and Phoenix canariensis) on the fruit quality of Khalas cv. and 

Salomon-Torres et al. (2018 and 2020) during their studied the sources of pollen grains (Deglet Noor, 

Khadrawy, Medjool and Zahidi cvs.) and its effect on chemical composition of ‘Medjool’ date palms. 

Conclusion 

        Based on the obtained results during the two experimental seasons (2019 and 2020). The Medjool 

date palms pollinated by Ghanami cv. produced the best fruit physical properties (increasing fruit weight, 

fruit diminutions, pulp weight & pulp to seed ratio and decreased seed weight) and chemical parameters 

(decreasing total acidity, total crude fiber and total tannins). Contrary varying the source of pollen grains 

or the frequencies of pollinations failed to vary significantly the TSS% content and total sugars% in fruit 

pulp, but significantly varied the distribution of sugars rates contents (reducing and non-reducing 

percentages) in ‘Medjool’ fruit pulp. Furthermore, increasing the frequencies of pollination from two to 

four times it has a significant effect on chemical and physical fruit parameters.  

REFERENCES 

Abbas, M.F.; Abdul-Wahid, A.H.; Abass, K.I. (2014). Metaxenic effect in date palm (Phoenix 

dactylifera L.) fruit in relation to level of endogenous auxins. Advances in Agric. & Botanics- Inter. J. 

of Bioflux Soci., 6(1): 40-44. 

Al-Wusaibai, N.A.; Ben Abdallah, A.; Al-Husainai, M.S.; Al-Salman, H. and Elballaj, M. (2012). 

A comparative study between mechanical and manual pollination in two premier Saudi Arabian date 

palm cultivars. Indian J. Sci. & Techno., 5 (4) (Apr 2012) ISSN: 0974- 6846 Research article. (iSee) 

http://www.indjst.org Indian J. Sci. Technol. 2487. 

Aly, H.S.H. (2018). Evaluation of pollen grains germination, viability and chemical composition of 

some date palm males. Middle East J. Agric. Res., (7) 2: 235-247.  

Annual Reports of Statistical and Agricultural Economics in Arab Republic of Egypt, (A.R.E) 2022.  

Association of Official Agricultural Chemists (2000). A.O.A.C., Official Methods of Analysis 14th 

Ed. Pp. 494-510. 

Aubied, I.A. and Hamzah, H.A. (2019). Effect of Pollen Grains and Growth Regulator NAA on Some 

Fruit Characterization of Date Palm (Phoenix Dactylifera L) Cultivar Sultani. QJAS Al-Qadisiyah J. 

Agric. Sci., 9(1): 136-142. 

El-Badawy, H.E.M.; EL-Gioushy S.F. and Ahmed I.A.M. (2017). Evaluation of some pollen grain 

sources and their effects on productivity and fruit quality of Sewi date palm grown in Frafra region. 

Egypt. J. Plant Breed., 23(4):565– 582 (2019). 

https://ijhst.ut.ac.ir/?_action=article&au=805022&_au=Hamid++Zargari
https://search.informit.org/doi/epdf/10.3316/informit.894431276877176


Ibrahim et al. 

 

   Future J. Hort., 4 (2023) 54-63                                                  62 of 63 
 

El-Salhy, A.M.; El-Bana, A.A.; Abdel-Galil, H.A. and Ahmed, E.F.S. (2010). Effect of pollen grains 

suspensions spraying on yield and fruit quality of Saidy date palm. ISHS Acta Hortic., 882: IV 

International of Date Palm Conf.  

El-Salhy, A.M.; Masoud, A.A.B.; El-Kassas, D.S.E.; Gadalla, E.G. and Hassan, H.K. (2021). Effect 

of pollination methods on yield and fruit quality of Barhy date palm under Aswan conditions. Assiut J. 

Agric. Sci., Article 5, 52(2): 60-69. 

Eshmawy, E.M.S. (2010). Effect of some antioxidants and different pollinate methods on fruiting of 

Sewy date palm. M.Sc. Thesis Fac. Of Agric. Minia Univ.  Egypt. 

Eshmawy, E.M.S. (2015). Relation of fruiting in Saeidy date palm with spraying salicylic acid and 

seaweed extract. Ph.D Thesis Fac. Of Agric. Minia Univ. Egypt. 

FAO “Food Agriculture and Organization” (2020). Quarterly Bullet of Statistical 8 (112): Year book 

Annear production, 45: 154-155. 

Garcia-Gonzaleza, C.; Salomon-Torresb, R.; Montero-Alpireza, G.; Chavez-Velascoc, D.; Ortiz-

Uribeb, N.; Ruiz-Ortizb, N.S.; Coronado-Ortegaa, M.A. and Curiel-Alvareza M.A. (2019). Effect 

of pollen sources on yield oil extraction and fatty acid profile of the date seed (Phoenix dactylifera L.) 

cultivar Medjool from Mexico. Grasas Y Acteites, 70(3): 19-25.  

Ghnaim, H.D. and Al-Muhtaseb, J.A. (2006). Effect of pollen source on yield, quality and maturity 

of “Mejhool” date palm. Jordan J. of Agric. Sci., 2: 8-15. 

Hodel, D.R. and Johnson, D.V. (2007). Imported and American varieties of dates in USA. California 

Univ., Agric. & Natural Resources, 112 pp. 

Homed, A.T. (2020). Effect of pollen source in some chemical characteristics of date palm (Phyoenix 

dactylifera L.) cv. Al-Maktoum. Plant Archives, 20(1): 270-273. 

Iqbal, M.; Munir, M.  and Ullah, M.N. (2011). Effect of different dactylifera males and whorl pollen 

grain on fruit set, fruit drop and fruit characteristics of Dhakki date palm. J. Agric. Res., 49(4): 507-511. 

Kadri, K.; Elsafy, M.; Makhlouf, S, and Awad, M.A. (2022). Effect of pollination time, the hour of 

daytime, pollen storage temperature and duration on pollen viability, germinability, and fruit set of date 

palm (Phoenix dactylifera L.) cv "Deglet Nour". Saudi J. Biological Sci., 29(2): 1085-1091.  

Mohammadi, N.; Rastgoo, S. and Izadi, M. (2017). The strong effect of pollen source and pollination 

time on fruit set and the yield of tissue culture-derived date palm (Phoenix dactylifera L.) trees cv. 

Barhee. Scientia Horticulturae, 224: 343-350. 

Omar, A.E.K.; Al-Obeed, R.S. and Ahmed, M.A.E. (2014). Metaxenic effects as related to male palm 

(Phoenix dactylifera and Phoenix canariensis), yield and quality of Khalas fruit. J. Food, Agric. & 

Enviro., 12(2): 523-525.  

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. Hort., 42(1): 357 – 366. 

Rahnama, A.A. and Rahkhodaei, E. (2014). The effects of date pollinizer variety and pollination time 

on fruit set and yield of “Medjhol” date palm. J. of Advances in Agric., 2, (2):  

Ranganna, S. (1990). Manual analysis of fruit and vegetable products.  Edition Tata Mc Grow-Hill 

Publishing Company, New Delhi India, 634 P. 

https://www.actahort.org/books/882/index.htm
https://www.actahort.org/books/882/index.htm
https://ajas.journals.ekb.eg/?_action=article&au=373068&_au=A.+M.+El-Salhy
https://ajas.journals.ekb.eg/?_action=article&au=377885&_au=A.+A.B.+Masoud
https://ajas.journals.ekb.eg/?_action=article&au=377887&_au=Doaa+S.E.+El-Kassas
https://ajas.journals.ekb.eg/?_action=article&au=377888&_au=Ezz+G.+Gadalla
https://ajas.journals.ekb.eg/?_action=article&au=377889&_au=Hafez+K.+Hassan
https://journals.ekb.eg/issue_24969_25590_.html
https://www.sciencedirect.com/journal/saudi-journal-of-biological-sciences
https://www.sciencedirect.com/journal/saudi-journal-of-biological-sciences/vol/29/issue/2
https://www.sciencedirect.com/journal/scientia-horticulturae
https://www.sciencedirect.com/journal/scientia-horticulturae/vol/224/suppl/C


Ibrahim et al. 

 

   Future J. Hort., 4 (2023) 54-63                                                  63 of 63 
 

Rezazadeh, R.; Hassanzadeh, H.; Hosseini, Y.;   Karami, Y. and   Williams, R.R. (2013). Influence 

of pollen source on fruit production of date palm (Phoenix dactylifera L.) cv. Barhi in humid coastal 

regions of southern Iran. Scientia Horticulturae, 160(160): 182-188. 

Salomon-Torres, R.; Sol-Uribe, J.A.; Valdez-Salas, B.; Garcia-Gonzalez, C.; Krueger, R.; 

Hernandez-Balbuena, D.; Norzagaray-Plasencia, S.;  Garcia-Vazquez, J.P. and Ortiz-Uribe, N. 

(2020). Effect of Four Pollinating Sources on Nutritional Properties of Medjool Date (Phoenix 

dactylifera L.) Seeds. Agric., 10(2):45-49. 

Salomon-Torres, R.; Ortiz-Uribe, N.; Sol-Uribe, J.A.; Villa-Angulo, C. and Villa-Angulo, R. 

(2018). Influence of different sources of pollen on the chemical composition of date (Phoenix dactylifera 

L.) cultivar Medjool in Mexico.  Australian J. of Crop Sci., 12(6): 1008-1015. 

Snedecor, G. W. and Cochran, W. G. (1990). Statistical analysis Methods. 9th Ed. The Iowa state 

Univ. Press Amers. Iowa, U.S.A pp 593-596.  

Torres, R.S.; Uuribe, N.O.; Angulo, R.V.; Angulo, C.V.; Plasencia, S.N. and Garcia-Erdugo, C.D. 

(2017). Effect of pollenizers on production and fruit characteristics of date palm (Phoenix dactylifera 

L.) cultivar Medjool in Mexico. Turkish J of Agric. & Forestry, 41: 338-347. 

Wilde, S.A.; Corey, R.B.; Layer, J.G. and Voigt, G.K. (1985). Soil and plant analysis for tree culture. 

3rd Ed, Oxford and New Delhi- India Publishing, Pp: 529-546. 

Zaid, A. and Wet, P.E. (2002). Date palm propagation. FAO plant production and protection, 156: 73-

105. 

Zargari, H.; Talaii, A.;  Shuraki, Y.D. and Vahid 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”. 10(4), 445-462. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© The Author(s). 2022 Open Access This article is distributed under the terms of the Creative Commons Attribution 

4.0 International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, 

and reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, 

provide a link to the Creative Commons license, and indicate if changes were made. The Creative Commons Public 

Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available 

in this  article, unless otherwise 

https://www.sciencedirect.com/journal/scientia-horticulturae
https://www.sciencedirect.com/journal/scientia-horticulturae/vol/160/suppl/C
https://sciprofiles.com/profile/241858
https://sciprofiles.com/profile/944730
https://sciprofiles.com/profile/269647
https://sciprofiles.com/profile/538079
https://sciprofiles.com/profile/author/NzRuMDV3S3NFT2lQZTdoTmV3dDRxVmY2OVBiNk5CcU1QVVVOeDZzYTlPQT0=
https://sciprofiles.com/profile/author/SUdCS1I2eVpQYUU5SEFDN1IxcERGUFRTN0pQUVlPMjhpK0tTSjQybDlpbz0=
https://sciprofiles.com/profile/author/SUdCS1I2eVpQYUU5SEFDN1IxcERGUFRTN0pQUVlPMjhpK0tTSjQybDlpbz0=
https://sciprofiles.com/profile/author/aGwwZmJVNFVGWkJ3d3dQTEJDNlBLNklPSHlSSDVkSVVQM0hHYVNVcDBvTU1GSDAvbWtuUEJqZkpaa1NtbFozWQ==
https://sciprofiles.com/profile/50971
https://sciprofiles.com/profile/author/K1RhWHM3ZTE0M3lWV28wMEhHL2JJRW03UmlUQnhtVmVpYUx3ZlFrR2VVQT0=
https://search.informit.org/doi/epdf/10.3316/informit.894431276877176
https://search.informit.org/doi/epdf/10.3316/informit.894431276877176
https://search.informit.org/doi/epdf/10.3316/informit.894431276877176
https://search.informit.org/doi/epdf/10.3316/informit.894431276877176
https://search.informit.org/doi/epdf/10.3316/informit.894431276877176
https://ijhst.ut.ac.ir/?_action=article&au=805022&_au=Hamid++Zargari
https://ijhst.ut.ac.ir/?_action=article&au=805016&_au=Alireza++Talaii
https://ijhst.ut.ac.ir/?_action=article&au=196714&_au=Yahya++Dehghani+shuraki
https://ijhst.ut.ac.ir/?_action=article&au=730446&_au=Vahid++Abdossi
https://ijhst.ut.ac.ir/article_90666_4c31dcbf4cf381017de0ddc9747eda19.pdf
https://ijhst.ut.ac.ir/article_90666_4c31dcbf4cf381017de0ddc9747eda19.pdf
https://ijhst.ut.ac.ir/article_90666_4c31dcbf4cf381017de0ddc9747eda19.pdf
https://ijhst.ut.ac.ir/issue_11304_11626.html
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/

