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ABSTRACT 
This study was conducted on 15 years old date palm Barhi cv. during the 2018 and 2019 

experimental seasons. Such cv. is suffered fertilization failure growing in sandy soil in the 
Agricultural Research Station at Qassasin Ismailia Governorate, Egypt, to increase the proportion of 
fruit set and productivity by using sugar sucrose and boron solutions with different levels and their 
interaction under female inflorescence coverage and non-coverage conditions. Anyhow, the sugar 
levels (zero, 3, 5 and 7 grams/L) & Boron levels (zero, 100, 150 and 200 mg/L). Moreover, the pollen 
grains Guenami male date palm. Results indicated that the best concentration of each factor sugar & 
boron was 5 g/L and 150 mg /L, respectively. The best interaction between both factors was 5 g/L 
sugar + 150mg/L boron. Meanwhile, treatments covering gave the lowest values in the percentage of 
fruit set and productivity while spraying sugar and boron as well as covering the inflorescences 
immediately after pollination increased the percentage of fruit set, Productivity and fruit quality of 
Barhi date palm. Therefore, this can be recommended under the same conditions.  
  
Keywords: Date palm, Barhi, pollen, sugar, Boron, fruit set, failure, fertilization 

 
Introduction 

Date palm (Phoenix dactylifera L.) One of the essential fruit trees that all palm farmers in the 
world are interested in because of their high economic and nutritional importance. Egypt occupies the 
first place globally in production, so attention is paid to pollination and fertilization, which leads to an 
increase in the crop. Placing paper bags over the female inflorescence at the time of pollination 
increased fruit set, especially when the weather was cold early in the season. (Zaid and de Wet, 1999).  

Bagging female spadices using paper bags (40-70 cm) immediately after pollination and during 
the first four weeks was also found to have a significant increase in fruit set, yield  
And fruit dimension of Hallawy cultivar (Galib et al., 1988). Furthermore, the growth of the 
pollination carpels in the bagging treatment was faster than with the non-bagged one. In some regions 
of Saudi Arabia, the date palm fiber sheath has been used to cover pollinated female inflorescence for 
30- 35 days. (Al-Jabbouri, 1993). Moreover, Using treacle to increase the ratio of fruit set, percentage of 
fruit retained, bunch weight, yield, flesh, fruit weight compared to traditional pollination. Moreover, it 
improved all chemical characteristics of the fruits except the percentage of acidity (Al-Wasfy, 2014). 

The application sprays pollination and sprays liquid sugar increased fruit retained on different 
cultivars of the date palm. The bunch weight and yield of Segae cultivar (Tamar stage) there are not 
significantly affected by any of the spray pollination treatments and traditional pollination in both 
seasons Soliman (, 2011). The significant effect was observed for the addition of sucrose at 3g/L to 
suspension media of the pollen grains was successful for Japanese pear pollination Sakamoto et al., 
2009). Foliar application of boron before full bloom increased fruit set and fruit yield of the pear tree 
Wojcik and Wojcik, 2003). Boron levels are critical for good fruit set, especially in plum, peaches, 
cherries, and almonds Baldi et al., 2004). Spraying of boric acid at 1500 ppm/ tree recorded the maximum 
values of the yield of the date palm Khayyat et al., 2007). 

Spraying pollination at 2 g pollen +3 g sugar/liter followed by traditional pollination (control) 
gave the highest bunch weight and yield in date palm Segae cv. Soliman et al., 2017). Moreover, 
Salah et al. , 2017) indicated that date palm injection stem with H3Bo3 recorded the highest values of 
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yield/palm, bunch weight, number of fruits/strand, average fruit weight, TSS, total and non-reducing 
sugars. 

The main objective of this study aims to increase the percentage of fruit set, productivity and 
fruit quality of date palm Barhi cv. Which growing under Ismalia conditions by using different levels 
of sugar and boron solution under inflorescence coverage and non- coverage conditions. 
  
Materials and Methods 

This study was conducted on 15 years old date palm Barhi cv. during the 2018 and 2019 
experimental seasons. Such cv. is suffered fertilization failure growing in sandy soil in the Agricultural 
Research Station at Qassasin Ismailia Governorate, Egypt, to increase the proportion of fruit set and 
productivity by using sugar sucrose and boron solutions with different levels and their interaction under 
female inflorescence coverage and non- coverage conditions. Anyhow, the sugar levels (zero, 3, 5, and 7 
grams/L) & Boron levels (zero, 100, 150, and 200 mg/L) in 16 treatment under conditions of coverage and 
16 treatment under Non-conditions of coverage. Each treatment 3 replicates to be the number of replicates 
96 repetitions. Pollen grains were collected from one male used Guenami in all treatment experience. He 
has been pollination. Immediately spray the solution on female flowers uses paper bags to cover 
inflorescences after pollination. And repeated the same treatments under conditions of non-coverage. 

 
Data recorded  

The response of Barhi date palm to the tested treatments was evaluated through the following 
determinations. 
 
- Fruit set percentage: in late March during two experimental seasons (after one month from 
pollination) and Calculated according to the following equation: 
 

Fruit set % = 
Total number of setting fruits/bunch 

x 100 
Total number of calyxes on the strands/bunch 

 
- Yield and Bunch Characteristics 

At the normal date of commercial harvest time, bunches of each palm were picked out on the 
first of  December throughout the two experimental seasons. 
The yield of each palm replicate was recorded in kilograms date as well as bunch weight and the average 
number of fruits/strand were recorded. Besides, the relative yield % was calculated as follows:  
 

Relative yield (% )= 
The yield of each investigated treatment – yield of control 

x 100 
Yield of control 

 
Fruit Characteristics 

A sample of twenty-five fruits for each replicate was washed with tap water at the Khalal stage 
and the following characters were estimated: average. 

 
A) Fruit physical properties 
 
1- Fruit average weight. 
 Fruit Chemical Constituents 

The chemical constituents of fruit samples at the Khalal stage were determined as follows: 
 

 Total soluble solids (TSS %) 
It was determined in fruit juice by using the Carl-Zeiss hand refractometer. 
 
Sugar percentage 
Total sugars were determined according to the method described by Smith et al., (1956).  
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Tannins:  
It was determined, according to A.O.A.C., 1995), in fruit juice by titrating 5 ml of juice against 

0.1 N of potassium permanganate (KMnO4) using indigo-carmen as an indicator. Tannin content was 
calculated as grams tannin per 100 ml juice by using the following equation: 

 

Tannins % =   
Titre (A-B) x 100 x 0.0042 

ml juice used 
 

One ml of 1 N KMnO4 = 0.0042 g of tannins 
A = Total tannins like material. 
B = Non-tannins material. 
A-B = True tannins. 
 
Statistical Analysis 

The recorded data were subjected to the statistical analysis of variance according to Snedecor and 
Cochran, 1980) and means separation was done according to Duncan, 1955) at 0.05 levels of 
probability. 
 
Results and Discussion 
 
1. Fruit set percentage: 

Regarding the effect of sugar concentration under inflorescence coverage conditions on fruit set 
% of Barhi date palm, it is noted from Table (1) that spraying sugar at 5 g/L increased fruit set 
percentage to be 69.26% in the first season. While the treatment with sugar at 7 g/L or 5 g/L was on 
the image of each other, as both recorded 67.74, 67.46, respectively, in the second season. However, 
the effect of sugar spraying under inflorescence non- coverage was less effective in improving fruit 
set % as compared with the covering one; fruit set % were 30.12 and 30.17 with 5 g/L sugar in the 1st 
and 2nd seasons.  

Concerning the additional impact of boron on the percentage of the fruit set under inflorescence 
coverage conditions, The addition of boron at 200 g/L or 150 g/L recorded the best results (68.89%) 
and 68.67 in the first season. The same trend was actually during the 2nd season. Boron addition at 150 
under non-inflorescence- coverage conditions in recorded the best results (30.14 and 30.31%) in the 
1st and 2nd seasons, respectively.  

As for the interaction between sugar spraying and boron spraying under coverage conditions. It is 
noted that the addition of sugar at the rate of 5 g/L + boron at 150 mg/L gave the best results (73.76 
and 71.24%) in the 1st and the 2nd seasons, respectively. As for the interaction between sugar spraying and 
boron spraying under non-inflorescence- coverage conditions in this regard, the addition of sugar at 5 
g/L + boron at 150 mg/L gave the best results 30.78 and 31.25% 1st and the 2nd seasons, respectively. 

Boron is an essential element for plants. It has significant roles in different metabolic functions 
that may impact tree yield (Marschner, 1995). If boron is not present in a sufficient amount, the 
flowers will die before the full bloom period. Consequently, the pear fruit is set, and the yield will be 
reduced (Sánchez and Righetti 2005). A spray application of B to the leaves is more effective and 
economical in comparison with a soil application (Perica et al., 2002; Wojcik and Wojcik, 2003; 
Hudina and Stampar, 2005; Yehia and Hassan, 2005). Foliar fertilization can influence nutritive 
competition between different metabolic sinks and control the growth and reproductive activities of 
fruit trees (Wojcik, 2004). These results are consistent with Stanle and Lichtenberg , 1983), 
Yogaratnam and Johnson , 1992), who point out the importance of boron in the contract of fruits Boron 
is vital in pollen germination and pollen tube growth resulting in success full fruit setting. Boron spraying 
increased B concentrations flowers, promoted pollen germination, reduced the percentage of fall of flowers 
and fruits, increased the percentage of fertile fruits and thus increased yield. These results show the 
importance of the use of sugar and honey in the Egyptian germination of pollen, which he explained 
AlWasfy, 2014), Soliman, 2011). Anjela et al., 2017). Using a pollination germination medium with 
different sugar concentrations (2.5, 5.0, 7.5 and 10.0%), pollen germination and pollen tube growth is 
highly influenced by all sucrose in Cassia alata L. Also Soliman et al. , 2017), Mostafa , 1994) they found 
Spray pollination at 2 g pollen +3 g sugar/liter followed by spray pollination at 2 g pollen/liter gave higher 
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physical properties and lower fruit retained. Spray pollination at 2 g pollen +3 g sugar/liter followed by 
traditional pollination (control) gave the highest bunch weight and yield compared to the application of 
other treatments in both seasons. Spray pollination at 3 g pollen + 2 g sugar/liter followed by spray 
pollination at 2 g pollen/liter and spray pollination at 2 g pollen +3 g sugar/liter followed by spray 
pollination at 2 g pollen/liter. Also, sucrose and sugar can syrup significantly increased the fruit retained 
percentage and fruit length than the control for Zaghloul and Samany dates. Placing paper bags over the 
female inflorescence at the time of pollination increased fruit set, especially when the weather was cold 
early in the season. Bagging female spadices using paper bags (40-70 cm) immediately after pollination 
and during the first four weeks was also found to have a significant increase in fruit set, yield and fruit 
dimension of Hallawy cultivar. Furthermore, the growth of the pollination carpels in the bagging treatment 
was faster than with the non bagged one. Further evidence for the role of bunch bagging of female 
inflorescence on improving fruit set, delaying the dryness of the style and permitting the normal progress 
of pollen tube into the ovule even at relatively low temperature was provided by. that In some regions of 
Saudi Arabia, the date palm fiber sheath has been used to cover pollinated female inflorescence for 30- 35 
days He has been made clear by both (Zaid and de Wet. 1999), (Galib et al., 1988), (Reuveni et al.. 1986), 
Al- Jabbouri. 1993). 

Improvement in fruit percentage of retained fruits could be explained as a result of the increase in 
pollen grains germination and pollen tube elongation due to boric acid treatments. The results, as 
mentioned above, agree with those obtained by Ashour et al., 2004), Attala et al., 2007), and Desouky 
et al., 2007) on date palm. They found that all boron spraying treatments improved yield, retained 
fruits, and physical and chemical characteristics. Osman, 1999) on olive found that boron treatments 
either as foliar or soil applications increased the percentage of retained fruits. Also, Hassan , 2000) 
reported that boric acid treatments at 250 or 500 ppm increased pollen germination than control and 
increased percentage retained fruits in Picual olive. Mostafa, 1994) found that sucrose and sugar can syrup 
spray significantly increased the fruit retained percentage than the control for Zaghlool and Samani dates. 
Soliman and El-Kosary , 2002) on dray date palm, they found that different methods of hand 
pollination were effective on fruit quality and its contents of chemical components of date palm 
cultivars under study. 

 
Table 1: Influence of specific and interaction effects of sugar & boron levels on fruit set % of Barhi 

date palm under coverage and non-coverage conditions during 2018 & 2019 seasons. 
Parameter Fruit set (%) 

            Boron 
 

Sugar 

Inflorescence coverage 
Mean 

Non-inflorescence - coverage  
Mean Boron(mg/L) Boron(mg/L) 

0 100 150 200 0 100 150 200 
  First season 2018 

Sugar(g/L) 

0 25.39h 64.02f 63.89f 64.3f 54.40D 25.49f 27.95e 29.56cd 28.74de 27.94C 
3 62.96g 66.37e 66.38e 67.56d 65.82C 29.97a-c 29.28cd 30.24a-c 29.40cd 29.72AB 
5 64.31f 65.7e 73.76a 73.28a 69.26A 29.64cd 30.20a-c 30.78a 29.86a-c 30.12A 
7 62.96g 70.11c 71.44b 70.42c 68.73B 28.05e 30.63ab 29.99a-c 29.80bc 29.62B 

Mean 53.91C 66.55B 68.87A 68.89A  28.29C 29.52B 30.14A 29.45B  
  Second season 2019 

Sugar(g/L) 

0 25.83i 60.88h 62.78g 61.79h 52.82C 26.40e 30.07b 30.15b 29.08d 28.93C 
3 62.94fg 63.40e 65.40e 66.41d 64.54B 29.65b-d 29.93bc 30.09b 29.11cd 29.70B 
5 63.79f 64.94e 71.24a 69.85b 67.46A 29.91b-d 29.58b-d 31.25a 29.83b-d 30.14A 
7 62.94fg 68.73c 69.77b 69.52bc 67.74A 29.58b-d 30.42b 29.75b-d 29.59b-d 29.84AB 

Mean 53.88C 64.49B 67.30A 66.89A  28.89C 30.00A 30.31A 29.40B  
Values within each column, followed by the same letter/s are not significantly different at 5% level. 

 
2. No. of fruits/strand. 

Regarding the effect of adding sugar under coverage conditions, it is noted from Table (2) that 
spraying sugar solution at 5 g/L gave the best results in the first season (13.73) fruit/strand. Meanwhile, 
spraying sugar at a concentration of 7 g/L offered the best results (13.49) fruit/strand in the second season. 
However, spraying of sugar at 3 g/L under non- coverage conditions gave the best results (5.81 and 
6.13 fruit/strand) in the first and second season, respectively. 
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As for the effect of spraying boron under coverage and non-coverage conditions. It is noticeable 
that spraying boron at 200 mg/L gave the best results in the first season 13.22 fruit/strand while spraying 
boron at 150 mg/L gave the best results in the second season 13.61 fruit/strand. 

Meanwhile, spraying boron under non-coverage conditions at a 150 ml/L gave a 6.01 fruit/strand 
in the first season and 200 ml/L gave 6.03 fruit/strand in the second season.  
As for the interaction effect between sugar and boron spraying under covering conditions, it is noted 
that the treatment of sugar at 5 g/L + of boron at 150 mg/L gave the best results in both seasons. As 
for the interaction effect under the non-coverage conditions between sugar and boron spraying, it is 
noted that the treatment of sugar at 3 g/L + boron at 150 mg/L gave the best results during the two 
seasons of study. 

Boron is an essential element for plants. It has significant roles in different metabolic functions 
that may impact tree yield (Marschner, 1995). If boron is not present in a sufficient amount, the 
flowers will die before the full bloom period.  

Consequently, the pear fruit is set, and the yield will be reduced (Sánchez and Righetti 2005). A 
spray application of B to the leaves is more effective and economical in comparison with a soil 
application. Placing paper bags over the female inflorescence at the time of pollination increased fruit set, 
especially when the weather was cold early in the season. Bagging female spadices using paper bags 
(40-70 cm) immediately after pollination and during the first four weeks was also found to have a 
significant increase in fruit set, yield and fruit dimension of Hallawy cultivar Furthermore, growth of 
the pollination carpels in the bagging treatment was faster than with the non-bagged Further evidence 
for the role of bunch bagging of female inflorescence on improving fruit set, delaying the dryness of 
the style and permitting the standard progress of pollen tube into the ovule even at relatively low 
temperature was provided by. That In some regions of Saudi Arabia, the date palm fiber sheath has 
been used to cover pollinated female inflorescence for 30- 35 days He has been made clear by both 
(Zaid and de Wet, 1999), (Galib et al.,1988), (Reuveni et al., 1986), Al- Jabbouri. 1993). 
 
Table 2: Influence of specific and interaction effects of sugar & boron levels on the number of 

fruits/strand of Barhi date palm under coverage and non-coverage conditions during 2018 
& 2019 seasons. 

Parameter No. of fruits/strand 
               Boron 

 
Sugar 

Inflorescence coverage 
Mean 

Non-inflorescence -coverage  
Mean Boron(mg/L) Boron(mg/L) 

0 100 150 200 0 100 150 200 
             First season 2018 

Sugar(g/L) 

0 9.35g 11.49e 11.02ef 11.10ef 10.74D 3.12h 5.84b-f 4.98g 5.26e-g 4.80C 
3 10.69f 11.21e 12.80d 12.70d 11.85C 5.40d-g 6.25b 7.16a 6.36b 6.29A 
5 11.28e 13.78bc 14.97a 14.87a 13.73A 5.23fg 5.90b-e 6.10bc 6.00b-d 5.81B 
7 10.69f 13.90bc 13.65c 14.19b 13.11B 5.58c-g 5.21fg 5.78b-f 5.60c-g 5.54B 

Mean 10.50C 12.60B 13.11A 13.22A  4.83B 5.80A 6.01 5.81A  
  Second season; 2019 

Sugar(g/L) 

0 8.30g 11.16e 12.11d 12.22d 10.95C 4.00g 6.11c 5.14ef 5.55c-f 5.20C 
3 10.58f 13.23c 13.22c 12.22d 12.31B 5.10f 5.89cd 7.49a 6.03c 6.13A 
5 11.09ef 13.06c 14.81a 14.19b 13.29A 5.60c-f 5.45c-f 5.25d-f 6.72b 5.76B 
7 10.58f 14.76a 14.30ab 14.33ab 13.49A 5.74c-f 5.12ef 5.12ef 5.80c-e 5.45C 

Mean 10.14C 13.05B 13.61A 13.24B  5.11C 5.64B 5.75AB 6.03A  
Values within each column, followed by the same letter/s are not significantly different at 5% level. 
 

3. Bunch weight (kg) 
Regarding the impact of sugar concentration under coverage, conditions observed data indicate 

from Table (3) that spraying sugar at 5 g/L gave the best results (18.70 and 16.89Kg) in the first and 
second seasons, respectively. As for spraying sugar under non-inflorescence-coverage conditions, the 
best concentration is 3 g/L, which recorded (7.73 and 7.81Kg) in the first and second season, 
respectively. 

Concerning boron spraying under inflorescence coverage conditions, the best concentration was 
observed 200mg/L, which gave 18.08 Kg in the first season, while the best results in the second 
season exhibited by 150 mg/L which recorded (17.67Kg). Spraying with boron under non-coverage 
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conditions at 150 mg/L gave the best results in this concern (7.42 and 7.41Kg) in both seasons, 
respectively.  

As for the interaction effect between sugar and boron spraying under conditions fruit coverage on 
bunch, it is noted that sugar spraying at a concentration of 5 g/L and boron at 200 mg/L gave the best 
results in the first season, while sugar spraying at 5 g/L and boron at 100 mg/L was the inferior in the 
second season. 

As for the interaction effect between sugar treatments and boron treatments under the non-
inflorescence-coverage conditions. It is noted that the spraying of sugar at a concentration of 3g/L + boron 
at a concentration of 150 mg/L gave the best results in the first season. Otherwise, in the second 
season, such sugar spraying at 3g/L + boron 150 mg / L gave the best results in this regard. 
These results are in agreement with those reported by Attalla et al. , 2007) and Desouky et al. , 2007) 
found that bunch weight was increased as a result of spraying boric acid Boron is an essential element 
for plants. It has significant roles in different metabolic functions that may impact tree yield 
(Marschner, 1995). A spray application of B to the leaves is more effective and economical in 
comparison with a soil application (Perica et al., 2002 on olive). Foliar fertilization can influence 
nutritive competition between different metabolic sinks and control the growth and reproductive activities 
of fruit trees (Wojcik, 2004). All sucrose profoundly affects Anjela et al., 2017) using a pollination 
germination medium with different sugar concentrations (2.5, 5.0, 7.5 and 10.0%), pollen germination 
and pollen tube growth in Cassia alata L. Also Soliman et al. , 2017), Mostafa , 1994) they found 
Spray pollination at 2 g pollen +3 g sugar/liter followed by spray pollination at 2 g pollen/liter gave 
higher physical properties and lower fruit retained. Spray pollination at 2 g pollen + 3 g sugar/liter 
followed by traditional pollination (control) gave the highest bunch weight and yield compared to the 
application of other treatments in both seasons. Spray pollination at 3 g pollen + 2 g sugar/liter 
followed by spray pollination at 2 g pollen/liter and spray pollination at 2 g pollen + 3 g sugar/liter 
followed by spray pollination at 2 g pollen/liter. Also, sucrose and sugar can syrup significantly 
increased the fruit retained percentage and fruit length than the control for Zaghloul and Samany 
dates. Placing paper bags over the female inflorescence at the time of pollination increased fruit set, 
especially when the weather was cold early in the season. He has been made clear by both (Zaid and de 
Wet, 1999, Galib et al., 1988, Reuveni et al.. 1986, Al- Jabbouri, 1993). 
 
Table 3: Influence of specific and interaction effects of sugar & boron levels on bunch weight (g) of 

Barhi date palm under coverage and non-coverage conditions during 2018 & 2019 seasons. 
Parameter Bunch weight (Kg)  

           Boron 
 

Sugar 

Inflorescence coverage  
Mean 

Non-inflorescence -coverage  
Mean Boron(mg/L) Boron(mg/L) 

0 100 150 200 0 100 150 200 
                    First season 2018 

Sugar(g/L) 

0 11.89f 14.72e 14.50e 14.47e 13.90D 4.04i 7.32de 6.28h 6.66fg 6.08C 
3 13.96e 14.34e 17.19d 17.87cd 15.84C 6.74fg 7.67bc 8.64a 7.76b 7.73A 
5 14.07e 18.98b 20.50a 21.24a 18.70A 6.54f-h 7.24de 7.57b-d 7.48c-e 7.21B 
7 13.96e 18.62bc 18.38bc 18.73b 17.43B 8.40a 6.42gh 7.20e 6.87f 7.22B 

Mean 13.47D 16.67C 17.64B 18.08A   6.43C 7.16B 7.42A 7.22B   
   Second season 2019 

Sugar(g/L) 

0 10.41h 10.05f 16.16e 16.63de 14.31C 5.15g 7.68b 6.75e 7.20cd 6.70C 
3 13.24g 17.09d 17.24cd 16.20e 15.94B 6.37f 7.50bc 9.80a 7.55b 7.81A 
5 14.02f 17.25cd 18.89a 17.41cd 16.89A 6.78e 7.22cd 6.92de 5.04g 6.49D 
7 13.24g 18.73a 18.37ab 17.94bc 17.07A 7.40bc 7.03de 6.17f 7.62b 7.05B 

Mean 12.73C 16.78B 17.67A 17.05B   6.43C 7.36A 7.41A 6.85B   

Values within each column, followed by the same letter/s are not significantly different at 5% level. 
 
4- Fruit weight: 
 
Effect of sugar concentration under coverage conditions:  

It is clear that from Table (4) that sprayed sugar at 7 g/L increased fruit weight (21.37g) in the first 
season. Meanwhile, in the second, it is noted that sugar spraying at zero/L concentration achieved the 
best results in this regard, which recorded, 20.81g). However, the effect of adding sugar under non-
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inflorescence-coverage conditions. It is noted that spraying sugar at zero concentration/liter under 
non-coverage conditions achieved the best results, 20.67g) in the first season. Still, in the second 
season, the best concentration of sugar treatment at 7gm/L recorded (21.47g).  

It is noticed that boron spraying at 150 mg/L with fruit covering recorded (21.65 and 20.91 g) 
during the 1st and 2nd seasons, respectively. Meanwhile, boron spraying under non-inflorescence-
coverage conditions at zero concentration (boron absence) achieved the highest fruit weight, 
20.83gm) in the first season. Meanwhile, 100, 150, and 200 mg/L analogous in their response as they 
achieved 21.05, 21.31 and 21.05 g in the second season. 

Boron is vital in pollen germination and pollen tube growth resulting in successful fruit setting, 
Boron spraying increased B concentrations in flowers, promoted pollen germination, reduced the 
percentage of fall of flowers and fruits, increased the percentage of fertile fruits and thus increased 
yield. The obtained results are similar to those of Ashour et al. Attalla et al., 2007), Desouky et al., 
2007), Dialamy and Alihori, 2010) and Hassan et al., 2005). Placing paper bags over the female 
inflorescence at the time of pollination increased fruit set, especially when the weather was cold early 
in the season. Bagging female spadices using paper bags (40-70 cm) immediately after pollination and 
during the first four weeks was also found to have a significant increase in fruit set, yield and fruit 
dimension of Hallawy cultivar Furthermore, growth of the pollination carpels in the bagging treatment 
was faster than with the non bagged one. Further evidence for the role of bunch bagging of female 
inflorescence on improving fruit set, delaying the dryness of the style and permitting the normal 
progress of pollen tube into the ovule even at relatively low temperature was provided. That In some 
regions of Saudi Arabia, the date palm fiber sheath has been used to cover pollinated female 
inflorescence for 30- 35 days He has been made clear by both (Zaid and de Wet, 1999), (Galib et 
al.,1988), (Reuveni et al., 1986) and Al- Jabbouri. 1993). 
 
Table 4: Influence of specific and interaction effects of sugar & boron levels on fruit weight (g) of 

Barhi date palm under coverage and non-coverage conditions during 2018 & 2019 seasons. 
Parameter Fruit weight (g)  

           Boron 
 

Sugar 

Inflorescence coverage  
Mean 

Non-inflorescence -coverage  
Mean Boron(mg/L) Boron(mg/L) 

0 100 150 200 0 100 150 200 
    First season; 2018 

Sugar 
(g/L) 

0 21.13d-g 20.80fg 21.45a-d 21.38a-e 21.19AB 20.99b 20.45cd 20.70bc 20.55b-d 20.67A 
3 21.13d-g 20.64g 21.52a-d 20.88e-g 21.04B 21.48a 19.85e-f 19.45g 19.90e-g 20.17B 
5 19.95h 21.41a-e 21.71c-g 21.75ab 21.21AB 20.21c-f 19.58g 19.70fg 20.10d-f 19.90C 
7 21.13d-g 21.17c-g 21.91a 21.28b-f 21.37A 20.62bc 19.95e-g 20.25c-e 19.71fg 20.13B 

Mean 20.84C 21.01C 21.65A 21.32B   20.83A 19.96B 20.03B 20.07B   
    Second season; 2019 

Sugar 
(g/L) 

0 20.38de 20.15d-f 21.36a 21.35a 20.81A 21.15ab 20.60bc 21.14ab 21.13ab 21.01B 
3 20.50b-d 20.32d-f 20.95ab 20.19d-f 20.49B 20.30cd 20.44c 21.16ab 20.19cd 20.52C 
5 20.04d-f 20.96ab 20.90a-c 19.82f 20.43B 19.87d 21.56a 21.34a 21.26a 21.01B 
7 20.50b-d 20.24d-f 20.44c-e 19.97ef 20.29B 21.10ab 21.60a 21.58a 21.60a 21.47A 

Mean 20.36B 20.42B 20.91A 20.33B   20.61B 21.05A 21.31A 21.05A   

Values within each column, followed by the same letter/s are not significantly different at 5% level. 

 
As for the interaction effect between spraying sugar and boron under the conditions of coverage 

on fruit weight As for the interaction between spray sugar and boron spray in the first season, it is 
noted that the treatment with sugar at 7 g/L + boron at 150 mg/L gave the best results. While in the 
second season, the treatment of sugar concentration at zero/L + boron at 150 mg/L offered the best 
results in fruit weight. In general, boron spray with a concentration of 150 mg/L gave the highest 
values in the weight of the fruit under coverage conditions. 

As for the interaction effect between spraying sugar and boron under the conditions of non-
coverage on fruit weight: As for the interaction between spraying sugar and boron it is noted that the 
treatment of sugar at 3 g/L + boron at zero mg/L gave the best results in the second first season. 
Meanwhile, the treatment with sugar at 7 g/L + boron at 200 mg/L gave the best results in the second 
season. 
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Chemical properties: 
 
1. TSS % properties:  

Regarding the impact of spraying sugar on TSS% under fruit coverage conditions, it is noticeable 
from Table (5) that date palm treated with sugar at 5 g / L gained the best results in the first season, 
while treated ones with sugar at zero achieved the best values in the second season. 

It is noted that the sugar spray at 0 under Non-inflorescence coverage conditions achieved the 
highest values of TSS %, followed by the addition of sugar at 7 g/L in the first season while sugar 
spray at 7 g/L enhanced TSS value in the second season. 

Boron was treated with boron spray at a concentration of 100 mg/L under fruit coverage conditions 
and reflected on the improvement of TSS % in the first season, while boron 0.0 mg/L achieved the 
highest value in the second season. 

Meanwhile, boron spray at 200 mg/L under Non-coverage conditions gave the best result in the 
first season. While boron spray at 100 mg/L was the promising one in the second season. 
The interaction effect between sugar and boron spraying under fruit coverage conditions on TSS% 
was evaluated. As sugar at 5 g/L + boron spraying at 0.0 mg/L was highly effective in the first season. 
On the other side, boron at 100 mg/L with sugar absence achieved the best results in the second 
season. 

It is noted that sugar at 7 g/L + boron spraying at 200 mg/L under the non-inflorescence-
coverage conditions recorded the highest values in the first season. On the other hand, using sugar at 5 
g/L + boron spraying at 100 mg/L was more acceptable than the other investigated interaction in the 
second season. 

These results are in line with Ashour et al. , 2004) reported that all spraying boric acid treatments 
improved total soluble solids percentage than the control treatment for the two cultivars in both 
seasons. These results are harmony with those reported with Merwad et al. , 2014), Omar et al. , 
2014) and Darwesh et al. , 2015) on palm they found that  significant increasing contents of TSS %, 
total sugars, reducing and non-reducing % sugars were recorded under spraying treatments 0.4 borax 
+ 0.4 % potassium sulphate and soil fertilizers treatments 400 mg/l Mg sulphate and Zn sulphate. 
 
Table 5: Influence of specific and interaction effects of sugar & boron levels on TSS (%) of Barhi 

date palm under coverage and non-coverage conditions during 2018 & 2019 seasons. 
Parameter TSS (%) 

Boron 
 

Sugar  

Inflorescence coverage  
Mean 

Non-inflorescence -coverage  
Mean Boron(mg/L) Boron(mg/L) 

0 100 150 200 0 100 150 200 
    First season 2018 

Sugar 
(g/L) 

0 28.50g 29.17cd 28.58fg 29.17cd 28.86C 28.69d-f 30.20a 28.60d-f 29.41a-d 29.23A 
3 28.83ef 29.83b 28.67fg 29.00de 29.08B 28.57d-f 28.42f 28.86c-f 28.39f 28.56B 
5 30.17a 28.67fg 29.33c 29.17cd 29.34A 29.37a-e 28.79c-f 28.49ef 29.60a-c 29.06A 
7 28.83ef 29.67b 29.33c 29.25cd 29.27A 29.76ab 28.45f 28.94b-f 29.14b-f 29.07A 

Mean 29.08BC 29.34A 28.98C 29.15B   29.10A 28.97A 28.72A 29.14A   
    Second season 2019 

Sugar 
(g/L) 

0 28.67h-j 30.17a 28.58i-k 29.38cd 29.20A 28.55d 29.20b-d 28.63d 29.22b-d 28.90B 
3 29.74b 28.40k 28.83gh 28.37k 28.84C 28.72d 29.85ab 28.72d 29.03cd 29.08SB 
5 29.33de 28.77g-i 28.47jk 29.58bc 29.04B 30.20a 28.71d 29.37b-d 29.21b-d 29.37A 
7 29.74b 28.42k 28.92fg 29.12ef 29.05B 28.90cd 29.71a-c 29.36b-d 29.27b-d 29.31A 

Mean 29.37A 28.94C 28.70D 29.11B   29.09A 29.37A 29.02A 29.18A   
Values within each column, followed by the same letter/s are not significantly different at 5% level. 

 
2. Total sugar % 

It is noted from Table (6) that the sugar spraying at 5g/L achieved the highest values of total 
sugar % with fruit coverage conditions, while sugar spraying at 5 g/L and 7.0 g/L were similar in their 
response and surplus the control in the second season in this concern. 

It is observed that sugar spraying at 3.0, 5.0 and 7g/L achieved the highest values of total sugar 
% under non-coverage conditions in the first season while sugar spraying at 7 g/L recorded the 
highest value in the second season. 
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Boron at 200 mg/L under with fruit coverage conditions was the superior one as it profoundly 
enhanced the tested parameter in both seasons.  

Effect of spraying boron on total sugar% under the conditions of non-coverage. Boron spray at 
200 mg/L with inflorescence achieved the best results in both seasons of study. 
Under inflorescence coverage conditions, it is noted that the sugar at 3 g/L + boron spraying at 200 
mg/L pronounced the highest results during both seasons of study. 

Meanwhile, the interaction between spraying sugar and boron on total sugar%. It is noted that the 
treatment of sugar at 3 g/L + boron at 200 mg/L under the conditions of non-inflorescences-coverage 
recorded the highest values in the first season. On the other side, spraying with sugar at 7 g/L + boron 
200 mg/L was the promising one in the second season. These results are in agreement with those 
obtained by Mostafa , 1994), Ashour et al., 1994), Attalla et al. , 2007), Etman et al. , 2007), Desouky 
et al. , 2007) and Dialamy and Alihori , 2010). 

 
Table 6: Influence of specific and interaction effects of sugar & boron levels on total sugars (%) of 

Barhi date palm under coverage and non-coverage conditions during 2018 & 2019 seasons. 
Parameter Total sugar (%) 

Boron  Inflorescence coverage  
Mean 

Non-inflorescence -coverage 
Mean Boron(mg/L) Boron(mg/L) 

Sugar  0 100 150 200 0 100 150 200 
    First season; 2018 

Sugar 
(g/L) 

0 35.13 36.4 36.19 36.14 35.97C 33.88f 36.07d 36.36cd 35.04e 35.34B 
3 35.84d 36.52c 36.23cd 36.52c 36.28B 36.07d 36.43cd 35.93d 37.59a 36.51A 
5 35.25e 36.38cd 37.20b 38.01a 36.71A 34.87e 36.82bc 36.57cd 37.29ab 36.39A 
7 35.84d 37.34cd 36.33cd 36.64c 36.54AB 35.12e 36.49cd 37.54a 37.41ab 36.64A 

Mean 35.52C 36.66AB 36.49B 36.83A   34.99C 36.45B 36.60AB 36.83A   
    Second season; 2019 

Sugar 
(g/L) 

0 34.45e 35.41cd 35.24cd 35.04cd 35.04B 36.46fg 37.46bc 37.26b-d 37.10b-e 37.07AB 
3 35.49cd 35.33cd 34.89de 37.33a 35.76A 36.11g 37.12b-e 36.87c-f 37.18b-d 36.82B 
5 35.16cd 36.51b 35.55c 36.63b 35.96A 36.22g 36.68d-g 36.52e-g 37.69ab 36.78B 
7 35.49cd 35.58c 36.52b 35.36cd 35.74A 36.86c-f 37.42bc 36.94c-f 38.14a 37.34A 

Mean 35.15C 35.71B 35.55B 36.09A   36.41C 37.17B 36.90B 37.53A   
Values within each column followed by the same letter/s are not significantly different at 5% level. 
 
3. Tannins %. 

The data in Table (7) showed that there were no significant differences among the tested 
treatment concerning fruit tannins % during both seasons of study in the inflorescence covering the 
state at a concentration of 5 g/L and boron at a concentration of 100 mg / L gave the best results in 
both seasons.  

Table 7: Influence of specific and interaction effects of sugar & boron levels on total tannins (%) of 
Barhi date palm under coverage and non-coverage conditions during 2018 & 2019 seasons. 

Parameter Tannins % 
            Boron  

 
  Sugar  

Inflorescence coverage  
Mean 

Non-inflorescence -coverage  
Mean Boron(mg/L) Boron(mg/L) 

0 100 150 200 0 100 150 200 
    First season; 2018 

Sugar 
(g/L) 

0 0.197a 0.213a 0.197a 0.200a 0.20A 0.022b 0.019b 0.021b 0.021b 0.021A 
3 0.187a 0.193a 0.187a 0.207a 0.194A 0.021b 0.022b 0.088a 0.022b 0.038A 
5 0.203a 0.227a 0.200a 0.187a 0.204A 0.019b 0.019b 0.021b 0.022b 0.020A 
7 0.187a 0.173a 0.183a 0.167a 0.178A 0.022b 0.022b 0.022b 0.019b 0.021A 

Mean 0.194A 0.202A 0.192A 0.190A   0.021A 0.021A 0.038A 0.021A   
    Second season; 2019 

Sugar 
(g/L) 

0 0.210a 0.180a 0.193a 0.193a 0.194A 0.022b 0.023b 0.018b 0.022b 0.021B 
3 0.203a 0.213a 0.203a 0.203a 0.206A 0.019b 0.021b 0.181a 0.020b 0.060A 
5 0.187a 0.200a 0.190a 0.217a 0.199A 0.022b 0.025b 0.018b 0.021b 0.022B 
7 0.203a 0.213a 0.197a 0.183a 0.199A 0.020b 0.019b 0.020b 0.020b 0.020B 

Mean 0.201A 0.202A 0.196A 0.199A   0.021B 0.022B 0.059A 0.021B   
Values within each column followed by the same letter/s are not significantly different at 5% level. 
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Otherwise, in the case of non-inflorescences covering, the highest tannins % too remarked with 
the combination of sugar at 3.0 g/L + boron at 150 mg/L, during both seasons of study. 
 
Conclusion  

According to the results of the current study, it could be advise that sugar spraying at 5.0 g/L + 
boron at 150.0 mg/L as well as inflorescences covering immediately after pollination increased fruit 
set percentage, productivity and fruit quality of Barhi date palm growing under Ismalia condition and 
suffer from female inflorescences failure fertilization.  
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