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ABSTRACT 
 

Pollination and thinning are basic procedures of date palms in terms of their impact on fruit development, quality and yield, as 

well as the organization yearly tree bearing. The development of pollination technology, which leads to an acceptable level of fruit set 

with the use of small amount of pollen grains and without a further need for thinning, is necessary to improve the productivity of date 

palms, especially under arid conditions. This examination was done on Saidy date palm for both progressive seasons 2017 and 2018 at 

El-Kharga Oasis, New Valley Governorate, Egypt. The impact of pollen grain suspension at 0.5, 1.0 and 1.5 g blended with starch 5.0 g, 

dust pollen at 10, 12.5 and 16.7% as well as fruit thinning at 10, 20 and 30% on fruit retained, fruit weight/bunch, yield and fruit quality 

were examined. The outcomes announced that utilization pollen grains suspension at 1.0 g + 5.0 g starch and dusting at 10% as well as 

the fruit thinning at 30% had a decrement level of fruit weight/bunch about 9.64, 9.99 and 9.64% compared to the traditional treatment, 

respectively. The most elevated estimations fruit weight (11.28, 11.44 and 11.22 g) were obtained from spraying pollen grains 

suspension at 0.5 g + 5.0 g starch, dusting at 10% and removing 30% of fruit, which led to 20.51, 22.22 and 19.87% increment over the 

traditional treatment as average of the two seasons, respectively. Likewise, utilizing pollen grains suspension at 0.5 g or pollen dusting at 

10% and removing 30% of fruit gave the most elevated values of TSS and sugar contents, while, utilizing the traditional pollination gave 

the least values. We can conclude from that pollination by either pollen grains suspension at 1.0 g or dusting at 10% should be possible 

to acquire an extensive yield with great quality, increase the efficiency of the pollination process and combine the two methods of 

pollination and fruit thinning at the same time in their effect on the productivity of date palms.  
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INTRODUCTION 
 

Date palm (Phoenix dactylifera L.) is a dioecious, 

perennial, diploid, and monocotyledonous plant (Zhao et 

al., 2012). It is one of the main crops to grow in the arid 

lands of most countries of the Middle East and North 

Africa and affects the high proportion of the economies of 

these countries (FAO, 2012). Recently, Egypt is a standout 

amongst the most important countries in the world 

producing palm trees. Since the date palm is a dioecious 

crop, the pollination process is carried out by wind or 

insects, which in turn leads to low-quality fruit. Therefore, 

to obtain a commercial production, artificial pollination 

methods must be used (Ghnaim and Al-Muhtaseb, 2006 

and El-Salhy et al., 2010). The most imperative yield of 

date development is a consequence of high fruit set 

percentage. The achievement of this rate relies upon a 

blend of a few variables, for example, the quality of the 

pollen source, the efficiency of the pollination process, the 

duration of the pollination process, the compatibility of 

males and females, and environmental conditions such as 

temperature, irrigation, soil, and fertilization (El-Salhy et 

al., 2012 and Iqbal et al., 2012).  

Building up a pollination procedure and change 

from the traditional method of pollinator to strategy 

pollinated by pollen grain-water suspension spray 

prompted improve the fruit set is perfect degree without 

thinning process has likewise improved the quality of 

fruiting attributes. The utilization of the technique for 

pollinate by pollen suspension with water reduce labor 

effort and costs of thinning process. Utilizing 0.5 to 2.0 g 

of the pollen suspension was sufficient to obtain high yield 

with good quality (Al-Sabahi et al., 2006; Wad, 2011; 

Ahmed, 2014). In addition, Al-Wasfy (2014) found that the 

pollinated by 1.0 to 6.0 g pollen grains suspension caused 

expanding yield and fruit quality of Zaghlooul date palm 

cultivar compared to traditional pollination. Moreover, 

blending pollen grains with various carriers (dusting or 

spraying) was beneficial to establish mechanical 

pollination, acquire a financial yield with great quality and 

improve pollination effectiveness (Abdel-Galil et al., 2008; 

El-Salhy et al., 2012; Ahmed, 2014 and Samouni-Mona et 

al., 2016).  

Thinning practices are significant procedures for 

date palms to improve the size, weight and quality of fruits, 

just as to decrease the chances of bunch breaking and 

regulating yearly tree bearing. There are many ways to 

carry out these operations, such as, for example, bunch or 

bunch strands thinning and individual fruit removal (El-

Assar, 2005; Marashi & Mousavi, 2007; Mostafa & El-

Akkad, 2011 and Samouni-Mona et al., 2016). 

Although several workers have evaluated the effect 

of different pollination and fruit thinning techniques on 

fruiting of date palm; the present examination was 

proposed to assess various methods for pollination and 

fruit thinning and their potential consequences for yield 

and fruit quality as for certain physical and chemical 

characteristics of Saidy date palm under New Valley 

conditions. 
 

MATERIALS AND METHODS 
 

The present investigation was executed during two 

progressive seasons of 2017 and 2018 on Saidy date palms 

grown on the Research farm of Agricultural Research 

Station, El-Kharga Oasis, New Valley Governorate, Egypt. 

Regular agricultural managements were applied to every 

single test palm as prescribed and pruning was performed 

to maintain bunch/mature leaves ratio of 1:7. Ten uniform 

palms of 30 years of age and free of bug harm and 

maladies were chosen. Ten bunches per palm were 
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selected and the rest expelled, each of which was treated as 

an independent treatment and bunches were diminished to 

a steady number of strands. 

The treatment categories were: 

 T1 (splashing pollen grains suspension at 0.5 g pollen + 

5.0 g starch/l)  

 T2 (splashing pollen grains suspension at 1.0 g pollen + 

5.0 g starch/l)  

 T3 (splashing pollen grains suspension at 1.5 g pollen + 

5.0 g starch/l)  

 T4 (dusting pollen grains at 10% "1 unit of pollen to 9 

unit of starch") 

 T5 (dusting pollen grains at 12.5% "1 unit of pollen to 7 

unit of starch") 

 T6 (dusting pollen grains at 16.7% "1 unit of pollen to 5 

unit of starch") 

 T7 (removing 10% of fruit per strand) 

 T8 (removing 20% of fruit per strand) 

 T9 (removing 30% of fruit per strand) 

 T10 (hand pollination by embedding 7-10 strand/bunch) 

The pollen grains were separated by expelling 

protective sheath and the inflorescences were kept under 

daylight for one hour until pollen grains dried. All 

splashing and dusting treatments were applied at the third 

day of spathe cracking as well as fruit thinning treatments 

were done after fruit set and applied on the same palm. 

Pollination was performed using one unique pollinator to 

minimize the occurrence of metazinia. To prevent the 

mixed between treatments, every bunch was packed by 

paper bags which are expelled following a month. 

Plant measurements 

Yield components 

Initial fruit set and fruit retention percentage were 

evaluated one month after pollination and at harvest time, 

respectively. Five female strands per bunch were randomly 

selected from each replication. The number of fruit and the 

number of flower scares were recorded and then the fruit 

set of fruit retention percentage were expressed as 

following equation: 

 

 

The total yield/palm (kg) was evaluated at the 

harvest time and the fruit weight/bunch (kg) was recorded. 

Fruit quality 

Samples of fifteen fruits from each bunch were 

gathered haphazardly and directly transported to the 

laboratory for estimate the physical and chemical 

properties. Fruit weight was measured using an electronic 

balance just as fruit length and fruit diameter. Total soluble 

solids (TSS %) was evaluated using the hand 

refractometer. Percentage of sugar contents in juice was 

estimated, according to A.O.A.C. (1990). 

Statistical analysis 

The experiment was set up in a complete 

randomized block design with ten replications of one 

bunch each. Data were tabulated and statistically analyzed 

according to Steel and Torrie (1980). Means separation 

was made according to the Least Significant Differences 

(LSD) at 5% level of the probability. 
 

RESULTS 
 

Yield components 

The perusal of data in Table-1 demonstrated that all 

pollination treatments, whether splashed or dusted in 

addition to fruit thinning, resulted in a significant decrease 

in the fruit set, fruit retention, as well as the fruit 

weight/bunch compared to the traditional treatment during 

the two studies seasons. Also, data showed that the fruit 

thinning treatments were better than the different 

pollination treatments in their effect on the fruit retention 

and fruit weight/bunch. Likewise, the decrement of the 

fruit weight/bunch was related with diminishing the pollen 

grains suspension concentration from 1.5 to 0.5 g pollen, 

just as dusting pollen from 16.7 to 10% and expanding the 

fruit thinning level from 10 to 30%. There was no 

significant difference in the fruit retention and fruit 

weight/bunch due to pollination either by splashing with 

pollen grains suspension at 1.0 g + 5.0 g starch and dusting 

at 10% or the fruit thinning at 30%. The decrement of fruit 

weight/bunch were 9.64, 9.99 and 9.64% (as average of the 

two seasons) compared to the traditional treatment, 

respectively. 

 

 

Table 1. Impact of different pollination methods and fruit thinning levels on fruit set, fruit retention and fruit 

weight/bunch of Saidy date palm during 2017, 2018 seasons. 

Treatment 
Fruit set % Fruit retention % Fruit weight/bunch (kg) 

2017 2018 Mean 2017 2018 Mean 2017 2018 Mean 

Splashing(0.5g pollen) 53.69 55.70 54.70 49.68 50.39 50.04 9.88 10.00 9.94 

Splashing (1.0g pollen 57.85 58.17 58.01 52.87 52.60 52.74 10.10 10.52 10.31 

Splashing(1.5g pollen) 61.83 63.69 62.76 53.92 55.93 54.93 10.20 10.61 10.41 

Dusting(10% pollen) 56.67 58.36 57.52 50.22 51.82 51.02 10.00 10.54 10.27 

Dusting(12.5% pollen) 62.28 64.10 63.19 54.39 56.11 55.25 10.45 10.85 10.65 

Dusting(16.7% pollen) 71.98 72.24 72.11 58.22 58.67 58.45 10.38 10.81 10.60 

Removing(10% fruits) 86.10 85.83 85.97 69.35 68.68 69.02 10.58 10.93 10.76 

Removing (20% fruits) 83.85 84.90 84.38 59.63 60.10 59.87 10.28 10.80 10.54 

Removing (30% fruits) 85.11 84.35 84.73 54.68 52.83 53.76 10.10 10.51 10.31 

Hand pollination 85.18 87.23 86.21 72.81 72.11 72.46 11.18 11.63 11.41 

L.S.D. at 5% 4.22 3.69  3.37 3.18  0.76 0.81  
 

It tends to be closed from these outcomes that, the 

utilization of splash treatments reduce the measure of 

pollen to 0.1 from the amount used by dusting and this 

portion insignificantly affected fruit retention or yield. On 

the other means, pollination with pollen grains dust needs 

to centuple pollen grain amount that pollination as pollen 
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grain suspension spraying. Consequently, pollen grain 

suspension prompts increment the pollination efficiency, 

decline utilization of pollen grains and diminish the 

pollination costs. 

Fruit quality 

Physical characteristics 

As shown in Table-2 there was an improvement of 

the fruit physical quality in terms of expanding the fruit 

weight, size and pulp percentage and reducing moisture 

content due to pollination techniques either splashing 

pollen grains suspension or dusting pollen, just as fruit 

thinning compared to the hand pollination treatment 

(control). The most elevated estimations fruit weight 

(11.28, 11.44 and 11.22 g) were obtained from splashing 

pollen grains suspension at 0.5 g + 5.0 g starch, dusting at 

10% and removing 30% of fruits, which led to 20.51, 

22.22 and 19.87% increment over the control as average of 

the two seasons, respectively. No significant difference in 

the fruit weight or size were observed due to splashing 

pollen grains suspension at 0.5 or 1.0 g and dusting at 10 or 

12.5% as well as removing 20 or 30% of fruits. 

Furthermore, the lowest value of fruit moisture percentage 

were 13.09, 12.87 and 12.95 for splashing pollen grains 

suspension at 1.5 g + 5.0 g starch, dusting at 10% and 

removing 30% of fruits, which prompted a decrement of 

9.22, 10.75 and 10.19% less than the control as average of 

the two seasons, respectively. The expansion in the fruit 

weight and its size and diminishing the fruit moisture 

content are the most significant target than all-out yield due 

to prompt an increment the packable yield and raise the 

cost. 

 

Table 2. Impact of different pollination methods and fruit thinning levels on fruit weight, size and fruit moisture 

percentage of Saidy date palm during 2017, 2018 seasons. 

Treatment 
Fruit weight (g) Fruit size (cm

3
) Fruit moisture % 

2017 2018 Mean 2017 2018 Mean 2017 2018 Mean 

Splashing(0.5g pollen) 11.18 11.38 11.28 11.59 11.82 11.71 13.13 13.25 13.19 

Splashing (1.0g pollen 10.93 11.10 11.02 11.22 11.34 11.28 13.46 13.22 13.34 

Splashing (1.5g pollen) 10.62 10.80 10.71 10.61 10.94 10.78 13.18 13.00 13.09 

Dusting(10% pollen) 11.57 11.31 11.44 11.99 11.65 11.82 12.85 12.88 12.87 

Dusting(12.5% pollen) 11.68 11.10 11.39 11.93 11.56 11.75 12.90 13.00 12.95 

Dusting(16.7% pollen) 10.48 10.66 10.57 10.87 11.15 11.01 13.25 13.18 13.22 

Removing (10% fruits) 10.35 10.21 10.28 10.76 10.63 10.70 13.35 13.40 13.38 

Removing (20% fruits) 11.08 10.93 11.01 11.42 11.32 11.37 13.50 13.21 13.36 

Removing (30% fruits) 11.15 11.28 11.22 11.48 11.63 11.56 13.00 12.89 12.95 

Hand pollination 9.28 9.43 9.36 9.48 9.73 9.61 14.38 14.45 14.42 

L.S.D. at 5% 0.48 0.53  0.58 0.70  0.58 0.61  
 

Chemical characteristics 

The pollination with pollen grains suspension or 

dusting, just as fruit thinning were essentially enhanced the 

fruit chemical constituents regarding expanding the total 

soluble solids (TSS) and sugar contents contrasted with the 

control (Table-3). The improvements of these fruit 

characteristics were related with the reduction of pollen 

grains suspension from 1.5 to 0.5 g and dusting from 16.7 

to 10% just as increment the fruit thinning from 10 to 30%. 

Utilizing pollen grains suspension at 0.5 g or pollen dusting 

at 10% and removing 30% of fruit gave the most 

astounding estimations of TSS and sugar contents, while, 

utilizing the traditional pollination gave the lowest values. 

No significant differences in fruit chemical properties were 

observed among the different pollination techniques or 

fruit thinning levels. 
 

Table 3. Impact of different pollination methods and fruit thinning levels on fruit chemical properties of Saidy date 

palm during 2017, 2018 seasons. 

Treatment 
TSS % Total sugar % Reducing Sugar % 

2017 2018 Mean 2017 2018 Mean 2017 2018 Mean 

Splashing (0.5g pollen) 80.14 81.90 81.02 72.13 73.28 72.71 63.78 64.15 63.97 

Splashing (1.0g pollen 79.10 81.78 80.44 71.94 73.27 72.61 63.68 64.10 63.89 

Splashing (1.5g pollen) 78.91 81.63 80.27 71.81 73.10 72.46 63.64 64.81 64.23 

Dusting(10% pollen) 81.52 83.78 82.65 73.68 74.92 74.30 65.17 65.35 65.26 

Dusting(12.5% pollen) 80.38 82.93 81.66 73.74 74.68 74.21 65.36 65.14 65.25 

Dusting(16.7% pollen) 79.39 82.18 80.79 72.25 73.60 72.93 63.95 64.36 64.16 

Removing (10% fruits) 80.00 82.60 81.30 72.89 73.94 73.42 64.27 64.38 64.33 

Removing (20% fruits) 80.11 82.54 81.33 72.89 73.80 73.35 64.10 64.24 64.17 

Removing (30% fruits) 81.38 83.49 82.44 74.10 74.38 74.24 65.24 64.73 64.99 

Hand pollination 76.35 78.63 77.49 69.22 70.12 69.67 61.63 62.18 61.91 

L.S.D. at 5% 2.45 2.68  2.38 2.65  1.95 1.82  
 

DISCUSSION 
 

The results declared that use pollen grains 

suspension at 1.0 g + 5.0 g starch and dusting at 10% or the 

fruit thinning at 30% had a decrement level of fruit 

weight/bunch about 9.64, 9.99 and 9.64% compared to the 

traditional treatment, respectively. The most elevated 

estimations fruit weight (11.28, 11.44 and 11.22 g) were 

obtained from spraying pollen grains suspension at 0.5 g + 

5.0 g starch, dusting at 10% and removing 30% of fruit, 
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which led to 20.51, 22.22 and 19.87% increment over the 

traditional treatment as average of the two seasons, 

respectively. Additionally, using pollen grains suspension 

at 0.5 g or pollen dusting at 10% and removing 30% of 

fruit gave the most elevated vales of TSS and sugar 

contents, whereas, using the hand pollination gave the least 

values. 

The reduction on fruit weight/bunch and 

subsequently the yield/palm was related with diminishing 

the pollen grain concentration whatever utilizing spraying 

suspension or dusting just as expanding the fruit thinning 

level. This finding can be attributed to the decrease of fruit 

retention, which thus is reflected in the low number of 

fruits/bunch and consequently the fruit weight/bunch.  

Furthermore, the abatement of fruit set causes a reduction 

in the number of fruits per bunch without changing the 

quantity of leaves that may initiate a superior supply of 

carbohydrates that are synthesized in the leaves. 

Accordingly, the decrease in fruit was effective on bringing 

down the challenge among the fruits and induce a 

sufficient carbohydrate and other essential assimilated for 

the residual ones consequently, improve the fruit physical 

properties, enhance the fruit maturity and improve its 

contents of total soluble solids and sugar. Also, the 

utilization of pollen grains suspension or dusting plays a 

joined mechanical pollination and fruit thinning impacts. 

These outcomes are in close similarity with the discoveries 

of Alabri et al., 2006; Nirmaljit et al., 2006; Khayyat et al., 

2007; Marashi & Mousavi, 2007;Ashour et al., 2008; Iqbal 

et al., 2010; Abdalla et al., 2011; El-Salhy et al., 2012; 

Damankeshan & Panahi, 2013; Bashir et al., 2014; Al-

Saikhan & Sallam, 2015 and Samouni-Mona et al., 2016. 
 

CONCLUSION 
 

Pollination of Saidy date palm utilizing pollen 

grains suspension at 1.0 g + 5.0 g starch/L or pollen grain 

dusting at 10% was adequate to get a high yield with great 

quality. Besides, since the amount of pollen grains utilized 

is lower and less labor is required in mechanical 

pollination, it is increasingly efficient techniques and 

increment the pollination efficiency compared to hand 

pollination. 
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 لثواراخف و هختلفت للتلقيخ باستخذام طرق وهستىياث البلخدراساث على تذسيي إًتاجيت ًخيل 
هختار هوذوح شعباى

1
عواد فىده أدوذ،  

2
هذوذ هجذي العقاد و 

1
 

1  
 هصر  –أسيىط  –جاهعت أسيىط  –كليت الزراعت  –قسن الفاكهت 

2
 هصر  –الجيزة  –لزراعيت هركز البذىث ا –الوعول الوركزي ألبذاث وتطىر ًخيل البلخ  

 

 ٓااألساسٛت فٙ حأرٛشْا عهٗ َخٛم انبهظ يٍ عٛذ انخأرٛش عهٗ ًَٕ انزًاس ٔصٕدح انعًهٛال انبسخاَٛتحعخبش عًهٛاث انخهقٛظ ٔخف انزًاس يٍ ا

إنٗ انغصٕل عهٗ َسبت عقذ ٔإَخاصٛت انُخٛم باإلضافت إنٗ حُظٛى انغًم انسُٕ٘ نألشضاس. ٔٚعذ حطٕٚش عًهٛاث انخهقٛظ ٔانخٙ يٍ شأَٓا حؤد٘ 

أصشٚج ْزِ ٔعهّٛ  يشحفعت يع صٕدة عانٛت دٌٔ انغاصت السخخذاو كًٛاث كبٛشة يٍ عبٕب انهقاط أيشاً ضشٔسٚاً ٔفعاالً نخغسٍٛ إَخاصٛت َخٛم انبهظ.

يغافظت  –فٙ ٔاعت انخاسصت  عهٗ َخٛم انبهظ انصعٛذ٘ انُايٙ بانًضسعت انبغزٛت نًغطت انبغٕد انضساعٛت 2012،  2012انذساست خالل يٕسًٙ 

صى َشا/نخش أٔ حعفٛشاً  0.0صى عبٕب نقاط +  1.0،  1.0،  0.0. عٛذ حضًُج انذساست انخهقٛظ سشاً بًسخٕٚاث يخخهفت )يصش –انٕاد٘ انضذٚذ 

٪ يٍ عبٕب انهقاط عهٗ انخٕانٙ( باإلضافت نًسخٕٚاث يخخهفت يٍ خف انزًاس بئرانت 2..1،  12.0،  10ا٘ بُسبت حشكٛض  0،  2،  9: 1بًسخٕٚاث )

ًاس بعذ انعقذ ٔيقاسَت حهك انًعايالث بعًهٛت انخهقٛظ انٛذٔ٘ بذٌٔ خف )انًعايهت انقٛاسٛت(. ٔأظٓشث انُخائش أٌ عًهٛاث ٪ يٍ انز30،  20،  10

نكم سٕباطت يقاسَت بعًهٛت انخهقٛظ انٛذٔ٘ بذٌٔ خف. كًا  اسانخهقٛظ انًخخهفت سٕاء كاَج سشاً أٔ حعفٛشاً أدث إنٗ َقص َسبت انعقذ ٔيخٕسظ ٔصٌ انزً

حقهٛم كًٛت عبٕب انهقاط انًسخخذيت ٔكزنك يٛكُت عًهٛت يع  هقٛظ سٕاء كاٌ سشاً أٔ حعفٛشاً إنٗ حغسٍٛ خصائص انزًاس انطبٛعٛت ٔانكًٛٛائٛتأدٖ انخ

عبٕب  ٪10صى َشا أٔ انخعفٛش بًعذل  0.0صى عبٕب نقاط +  1.0انخهقٛظ ٔبانخانٙ حقهٛم انخكانٛف. ٔعهّٛ ًٚكٍ انخٕصٛت بئصشاء انخهقٛظ سشاً بًعذل 

ٔخف  نقاط عٛذ ٚؤد٘ رنك إنٗ انغصٕل عهٗ إَخاصٛت عانٛت ٔصٕدة رًاس صٛذة فضالً عهٗ أٌ انخعفٛش أٔ انشش ٚضًع بٍٛ عًهٛت انخهقٛظ انًٛكاَٛكٙ

 س ٔحغسٍٛ كفاءة انخهقٛظ ٔحغسٍ خصائص انزًاس.ايًا ٚقهم يٍ حكهفت اإلَخ يع حقهٛم كًٛت عبٕب انهقاط انًسخخذيتانزًاس
 

 

 

 

 

 

 

 


