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Abstract 
This study investigated the effect of different pollination methods, tradi-

tional pollination (hand pollination), spraying pollen suspension and dusting pol-
len and different pollination times (at same spathe cracking day and after two 
days from spathe cracking) on fruit set (%), yield as well as some fruit physical 
and chemical properties of “Barhi” date palm cultivar. The used palms grown in 
new reclaimed sandy soil at private orchard located at Al Assiuty valley, Assiut, 
Egypt during two consecutive seasons (2020 and 2021). Results cleared that the 
most effective treatments in this investigation is using hand pollination at same 
spathe cracking day followed by spraying pollen suspension at same spathe 
cracking day, these treatments gave the highest fruit set% with economical yield 
and high fruit quality with high content of total and reducing sugars. However, 
delaying the pollination two days after spathe cracking resulted in decreasing 
fruit set, yield and fruit quality compared with pollination at the same spathe 
cracking day. 
Keywords: Date Palm, Suspension, Spathe cracking, Pollination. 
 

Introduction 
Date palm (Phoenix dactylifera 

L.) is considered as one of most im-
portant fruit crop in arid and semi-
arid regions on the world, especially 
in Arab world. Egypt considered one 
of the top date producers, FAO 
(2019). There are more than 100 mil-
lion palm trees around the world pro-
duce more than 1.5M tones, about 
70% in the Arab world, Egypt’s pro-
duction amounts to about 16% of 
world production and about 24% of 
the production of Arab countries 
(Boubaker et al., 2018). The date 
palm is dioeciously, inflorescences 
male and female on separate individ-
ual trees. Natural pollination done by 
wind, bees and insects (Bashir et al., 
2019). Stigma doesn’t still receptive a 
long period, the period of receptivity 
varies according to weather and culti-
vars (Marzouk et al., 2002). Howev-

er, fruit set percentage by natural 
means is very low, due to many prob-
lems including pollination methods, 
such as time of pollination. It is im-
portant to know the period during 
female flower still receptive to polli-
nation. In this respect (Iqbal et al., 
2018; Lemlem et al., 2018) stated 
that female spathe after opening need 
to be pollinated within 2 to 4 days. 
Therefore, hand pollination is one of 
the most important reasons for ob-
taining high fruit set, yield and fruit 
quality Khushk et al., (2009)There 
are many pollination techniques were 
use in date palm production as using 
fresh male strands, dried pollen and 
pollen suspensions Sayed et al., 
(2018). Newly many investigations 
use other techniques in date palm pol-
lination; Abdalla et al., (2011) found 
that applying pollen suspension con-
tains 1.5 g/L of pollens plus either 2 
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g/L ascorbic acid or 0.2 g/L boric ac-
id mixed with 10% Vinous increased 
the fruit quality and total yield of 
“Zaghloul” cv. Also Ahmed and 
Jahjah, (1985) reported that spraying 
pollen grains suspension 10% sucrose 
and 20 ppm GA3 increased the fruit 
set % and dates quality. Sayed et al., 
(2018) stated that, the best yield and 
quality of date palm fruits cvs. 
“Khalas” and “Sagae” were obtained 
by spraying pollen grains extract at 
800 ppm. On the other hand, Soliman 
et al., (2017) observed that the high-
est fruit quality in “Sagae” dates can 
be obtained by spraying palms with 
suspension culture consists of 2g/L 
pollen grains powder mixed with 
2g/L sugar. Delaying pollination for a 
few days reduce fruit set and bunches 
weight than the pollination in the first 
day of spathe opening. The 4th to the 
7th day after of spathe opening con-
sidered the high length of receptivity 
for give a good yield and high fruit 
quality of many cultivars (Moustafa, 
1998; Damas, 1998; Abdallah et al., 
2002 and Samih, 2006).  

The target of this experiment 
conducted to study the impact of dif-
ferent pollination methods and times 
(spray a solution or dusting with pol-
len grain powder on yield, fruit set 
(%), as well as physical and chemical 
properties of “Barhee” fruits. 
Materials and Methods 

This investigation was conduct-
ed during two consecutive seasons of 
2020 and 2021 on Barhi date cultivar, 
at private orchard located at El wady 
Al Assiuty. The date palms were 
grown on sandy soil with 8×8 meters 
apart under drip irrigation system and 
the palms under study received the 
same horticultural practices. Eighteen 

date palm trees (15-years old) select-
ed at random to apply the different 
pollination methods and times. The 
palms were divided into six treat-
ments each treatment contained three 
replicates with one palm for each rep-
licate. Seven spathes nearly equal 
size were left on each palm, these 
spathes were pollinated by using pol-
len grains from the same male palm 
in both seasons, to avoid metaxenia 
effect. The treatments of this experi-
ment arranged in a randomized Com-
plete Block Design (RCBD). 

Traditional pollination were 
done with ten dried strands/ spathe, 
spraying pollen grains at (5 g pollen 
+10g sucrose /L) sprayed by hand 
sprayer (2 liter capacity) on female 
bunches each bunch received 50ml, 
dusting done by dried pollen grains 
which mixed with flour (5 g pollen 
+10 g flour) and dusted on open fe-
male spathe. The experimental work 
including six treatments arranged as 
follow:- 
T1- Hand pollination at same spathe 
cracking day. 
T2- Hand pollination after 2 days 
from spathe cracking. 
T3-Spraying with Pollen suspension 
at same day of spathe cracking. 
T4-Spraying with Pollen suspension 
after 2 days from spathe cracking. 
T5-Dusting at same day of spathe 
cracking. 
T6-Dusting after 2 days from spathe 
cracking. 

Initial fruit set was counted by 
using 10 strands per bunch after four 
weeks from pollination using the fol-
lowing equation: 

100x
scarsflowerofnumberAveragesetfruit  ofnumber Average

strand/setfruit ofnumberAverage
(%)setfruitInitial



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The fruit retention percentages 
were determined at the harvest time 
at the same strands using the follow-
ing equation: 

100x
scarsflowerofnumber Averagefruitretainedofnumber Average

fruitretanedofnumber Average
(%)retentionFruit




 

All fruit bunches were harvested at 
the full color stage, bunches weight was 
recorded then total yield was estimated 
using the equation: 

Yield/palm (kg) = number of 
bunches multiply average bunch weight 

A Sampling of twenty date 
fruits from each bunch were taken at 
random to study the different fruit 
properties 
1- Fruit weight, flesh weight and 

seed weight (g.) were determined 
using electronic balance. 

2- Fruit length and diameter (cm) 
were measured by using vernier 
caliper. 

3- Total soluble solids percentages 
were determined by using hand 
refractometer, acidity, reducing, 
non-reducing and total sugars 

were determined according to 
A.O.A.C. (1995).  

Statistical analysis: 
Data were tabulated and sub-

jected for statistical analyzed of vari-
ance according to the randomized 
complete block design using LSD test 
for recognizing the significance Dif-
ferences between means using Statis-
tics 8.1 software (Analytical Soft-
ware, 2005). 
Results and Discussion 
1. Initial and horticulture fruit set 
percentages, bunch weight (kg) and 
total yield (kg): 

Data in Table (1) cleared that 
pollination of Barhi date palm with 
hand pollination, spraying pollen sus-
pensions at same spathe cracking day 
significantly or slightly increased the 
fruit set, fruit retention percentage, 
bunch weight and total yield com-
pared with other pollination treat-
ments during the two seasons of this 
study.
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Table 1. Effect of different methods and times of pollination Initial fruit set% hor-
ticulture fruit set%, bunch weight and total yield on Barhi date palm (2020 
and 2021 seasons). 

Characters 
 

Treatments 

Initial fruit 
set % 

Fruit reten-
tion% 

Bunch 
weight(kg) 

Total yield (kg) 

2020 2021 2020 2021 2020 2021 2020 2021 

T1  69.80 71.87 56.33 59.90 16.23 18.90 113.61 132.30 

T2 65.53 67.66 53.29 54.00 15.57 16.32 108.99 114.24 

T3 71.30 74.53 65.00 65.67 16.84 19.30 117.88 135.10 

T4 67.20 69.27 52.30 56.33 16.76 19.01 117.32 123.07 

T5 57.63 59.90 46.73 48.93 13.67 14.90 95.69 104.30 

T6  54.83 57.93 40.73 43.83 11.78 13.03 82.46 91.21 
LSD at 5% 2.72 2.80 0.94 1.30 1.20 1.25 3.88 9.75 

            T1 Hand pollination at same spathe cracking day       T4Spraying Pollen suspension after 2 days from spathe cracking                  

            T2 Hand pollination after 2 days from spathe cracking                   T5 Dusting at same spathe cracking.                                                             

         T3 Spraying Pollen suspension at same spathe cracking.      T6 Dusting after 2 days from spathe cracking 
                       

The highest Initial and horticul-
ture fruit set, bunch weight and total 
yield obtained with T3 (spraying with 
pollen suspension at same spathe 
cracking day) (71.3 and 74.53%) 
(65.00 and 65.67%) (16.84 and 
19.30kg) (117.88 and 135.10kg) dur-
ing 2020 and 2021 respectively fol-
lowed by T1 (hand pollination at 
same spathe cracking day) (69.80, 
71.87) (56.33 and 59.90) (16.23 and 
18.90) (113.61 and 132.30) during 
2020 and 2021 respectively while the 
least values recorded under T5, T6 

(dusting at same spathe cracking day 
and after two days from cracking).    

Increasing bunch weight and to-
tal yield due to increasing initial fruit 
set and fruit retention. These results 
are agreement with  these found by 
Iqbal et al. (2010) the heaviest fruit 
setting obtained with the replacement 
method. Attalla, et al (1998) found 
that fruit yields were increased by 
different pollination methods, Ibra-
him and Haggag (1993) recorded that 
hand pollination gave good yield than 
natural pollination. Samouni-Mona et 
al., (2016) stated that non-significant 

differences in bunch weight due to 
dusting of pollen grains powder at 50 
or 25% compared to the control. Iqbal 
et al., (2018) noticed that pollination 
at spathe cracking day was more ef-
fecting to get maximum fruit set and 
total yield. Iqbal et al. (2004), report-
ed that earlier pollination time in 
Dhakki date palm gave the best fruit 
set, Al-Obeed and Soliman (2011) 
who recorded that the heaviest fruit 
set in Sayer date palm at spathe 
cracking day. 
2. Physical properties (fruit weight, 
pulp, seed weight, fruit dimensions) 

Data observed in Table (2) 
cleared a significant difference be-
tween the different methods and 
times of pollination on fruit weight, 
Pulp weight and fruit length. An in-
crease were observed when the date 
palm pollination done at same spathe 
cracking day especially under (T3) 
spraying pollen suspension at same 
spathe cracking day which gave high-
est values (13.18, 14.41) (12.43, 
12.92) (3.53, 3.62) on fruit weight, 
pulp weight and fruit length  during 
the two seasons of study respectively. 
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Moreover, there are no significant 
differences on all fruit properties be-
tween (T1) hand pollination and (T3) 
spraying pollen suspension on the 
two seasons of this study. In addition 
the least values of such fruit proper-
ties were obtained under dusting pol-
len at same spathe cracking day and 
two days later. The results of this 
study are dissimilar with Attalla et 
al., (1998) who found no significant 
differences in Dhaki fruit weight with 
different pollination methods. El-
Refaey and El- Dengawy (2017) 
found that most pollination tech-
niques (dusting of pollen and natural 
pollination had improved the physical 
Properties (Fruit length, width and 
size) of Hayany dates. Al-Wasfy 
(2014). suggested that pollination Za-
ghloul date palms by using spraying 
pollen grains at 4 g pollen grains + 

2ml treacle + 2 g ascorbic acid + 1 g 
boric acid per liter water during two 
days after spathe opening increased  
final fruit set, total yield and fruit 
quality, Abu-Zahra and Shatnawi, 
(2019); Sayed et al.,(2018) and Soli-
man et al., (2017)) on different palm 
cvs, indicated that application of 6 
g/L pollen suspension enhanced sig-
nificantly fruit and pulp weight and 
fruit length. In addition the results are 
not agreement with El-Sharabasy et 
al., (2020) which they concluded that 
hand pollination of “Barhee” dates is 
one of the most important practices to 
give high yield and fruit quality. The 
beneficial treatment in this study is 
spraying female spathes with 100 g/L 
sugar and dusting with 1g pollen + 2g 
flour with bagging, which gave high 
fruit weight and dimensions. 

 

Table 2. Effect of different methods and times of pollination on Fruit weight (g), 
Pulpweight (g), Seed Weight (g) fruit length and diameter on Barhi date 
palm (2020 and 2021 seasons). 

        Characters  
 
Treatments 

Fruit 
weight(g) 

Pulp  
weight(g)

 
Seed 

 weight(g) 
Fruit                            

length (cm) 
Fruit  

diameter (cm) 
2020 2021 2020 2021 2020 2021 2020 2021 2020 2021 

T1  12.98 13.41 11.76 12.18 1.22 1.23 3.47 3.54 2.36 2.48 

T2 11.81 12.01 10.78 10.97 1.03 1.05 3.25 3.25 2.12 2.19 

T3 13.18 14.10 12.43 12.92 0.75 1.18 3.53 3.62 2.40 2.50 

T4 12.28 12.49 11.37 11.53 0.91 0.96 3.45 3.51 2.24 2.25 

T5 11.14 11.16 10.22 10.24 0.92 0.93 3.10 3.18 2.14 2.22 

T6  10.41 10.42 9.387 9.39 1.02 1.02 2.85 2.99 1.89 1.89 

LSD at 5% 0.45 0.85 0.47 0.75 0.15 0.16 0.04 0.05 0.04 0.04 
T1 Hand pollination at same spathe cracking day   T4Spraying Pollen suspension after 2 days from spathe cracking                  

T2 Hand pollination after 2 days from spathe cracking                         T5 Dusting at same spathe cracking.                                                             

T3 Spraying Pollen suspension at same spathe cracking.  T6 Dusting after 2 days from spathe cracking 
           

3-Chemical properties (acidity, 
TSS, reducing, non red-sugars, to-
tal sugars) 

Concerning to data in Table (3) 
it’s clear that treatment (T3) spraying 
pollen suspension at same cracking 
day) decreased the total acidity com-

pared to the other treatment. The val-
ues were (0.37, 0.36%) during the 
two seasons followed by T4 (0.38, 
0.37%). also the same treatment (T3) 
gave the highest TSS (36.47, 37.14), 
total sugar (35.00, 35.54)  and reduc-
ing sugar  (26.67, 27.07) respectively. 
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followed by (T1)recorded  (35.67 and 
37.95) (34.44 and 34.57) (26.12 and 
26.20) respectively. The lowest val-
ues of TSS (31.73, 32.07) and total 
sugar (26.97, 27.63) recorded under 
T6. The highest non reducing sugar 
recorded with T2 (hand pollination 
after two days from spathe cracking 
the values (9.21, 9.32) during the two 
seasons. Moreover, its notice that 
there are no significant differences 
between T1 (hand pollination) and T3 
(pollen suspension on the same char-
acteristics (TSS, total and reducing 
sugar). These results are in agreement 
with El-Sharabasyet al., (2020) stated 

that hand pollination (Placing 20-25 
male strands on female spathe with 
bagging),were gave the highest total 
sugars and reducing sugars  content. 
Al-Wasfy (2014) reported that polli-
nation by using suspension of pollen 
grains at 4.0 g pollen is considered 
important to give high chemical char-
acteristics. Ahmad et al. (2013) found 
that when delaying the pollination 
significantly increased reducing sug-
ars. Same result obtained by Al-
Wasfy (2005) found that when late 
pollination by 6-9 days after female 
spathe opening enhancing fruit chem-
ical properties. 

 
 

Table 3. Effect of different methods and times of pollination on acidity, TSS, reducing, non 
red- sugars total sugars, on Barhi date palm (2020 and 2021 seasons). 

      Characters 
 
 
Treatments 

Acidity (%) TSS (%) Reducing sug-
ar 

Non reducing 
sugar 

Total sugar 

2020 2021 2020 2021 
2020 2021 

2020 2021 2020 2021 
T1  0.39 0.38 35.64 37.95 26.12 26.20 8.30 8.37 34.44 34.57 

T2 0.39 0.38 33.53 35.85 19.77 20.00 9.21 9.32 28.98 29.32 

T3 0.37 0.36 36.47 37.14 26.67 27.07 8.33 8.47 35.00 35.54 

T4 0.38 0.37 35.53 36.89 24.50 25.50 8.74 8.07 33.24 33.57 

T5 0.41 0.39 32.47 33.81 21.30 21.30 6.86 7.27 28.17 28.57 

T6  0.39 0.38 31.73 32.07 18.80 19.33 8.17 8.30 26.97 27.63 

LSD at 5% 0.02 0.01 0.95 0.92 0.57 0.50 0.73 0.81 0.96 1.20 
           T1 Hand pollination at same spathe cracking day                                 T4Spraying Pollen suspension after 2 days from spathe cracking                  

            T2 Hand pollination after 2 days from spathe cracking                         T5 Dusting at same spathe cracking.                                                               
        T3 Spraying Pollen suspension at same spathe cracking.        T6 Dusting after 2 days from spathe cracking 

 

Conclusion  
Result indicated that for increas-

ing fruit set, total yield and fruit qual-
ity of Barhi date palm cultivar, it is 
recommended that using hand polli-
nation or spraying pollen suspension 
at same spathe cracking day to obtain 
high yield with good fruit quality. In 
addition it could be distinguished for 
saving effort, time and cost and a lot 
of practical suitable for the big farms, 
it could be recommend spraying pol-

len suspensions at same spathe crack-
ing day. 
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  ميعاد وطرق التلقيح المختلفة على انتاجية وعقد ثمار نخيل البلح البرحى تاثير

  أحمد عبد الحليم أحمد، محمد أحمد فؤاد بدران، شيماء حسنى جابر

الجيزة –مركز البحوث الزراعية  - المعمل المركزي للزراعة العضوية   

 الملخص
البرحѧѧى المنѧѧزرع فѧѧى  على صنف النخيѧѧل ٢٠٢١و ٢٠٢٠تمت هذه الدراسة خلال موسمى 

وذلѧѧك  محافظѧѧة اسѧѧيوط ،اراضى رملية حديثة الاستصلاح بمزرعѧѧة خاصѧѧة فѧѧى الѧѧوادى الاسѧѧيوطى
 وبعѧѧض وجѧѧودة الثمѧѧار الكلѧѧى علѧѧى المحصѧѧول ميعاد وطرق التلقѧѧيح المختلفѧѧة كلا من لدراسة تاثير

بѧѧرش معلѧѧق حبѧѧوب  وكانت المعاملات هى التلقيح باليد والتلقيحالصفات الطبيعية والكميائية للثمار 
 ١٠جرام حبوب لقاح +  ٥(وايضا التعفير جرام سكروز لكل لتر) ١٠جرام حبوب لقاح+ ٥(اللقاح

والثѧѧانى بعѧѧد يѧѧومين  المؤنѧѧث وذلك خلال ميعادين هما اولا نفس يوم تشѧѧقق الاغѧѧريض جرام دقيق)
هѧѧى  أفضѧѧل المعѧѧاملات فѧѧى هѧѧذة الدراسѧѧة كانѧѧت مѧѧا يلѧѧى: ، واوضѧѧحت النتѧѧائجالاغѧѧريض من تشѧѧقق

فى نفس بعلق حبوب اللقاح  استخدام الرش يليها الاغريض استخدام التلقيح باليد فى نفس يوم تشقق
حيث اعطوا اعلى نسѧѧبه للعقѧѧد والѧѧذى يѧѧنعكس علѧѧى المحصѧѧول الكلѧѧى بجانѧѧب  الاغريض يوم تشقق

خير التلقѧѧيح لمѧѧدة يѧѧومين بعѧѧد تشѧѧقق السѧѧكريات الكليѧѧة والمختزلѧѧة. كمѧѧا ان تѧѧاجѧѧودة الثمѧѧار وايضѧѧا 
  الاغريض ادى الى انخفاض نسبة العقد مقارنة بالتلقيح فى نفس يوم تشقق الاغريض.            

  


