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ABSTRACT 
 

The present study was carried out on Phoenix dactylifera L. cv. Deglet Nour to investigate the effect of 
boron, zinc and potassium on percentage of fruit retention and fruit physical characteristics. Bunches were 
sprayed with boric acid (1000,1500 and 2000 ppm), zinc sulfate (250, 500 and 750 ppm), potassium nitrate (1 
and 2%) and potassium sulfate (1 and 2%). Results proved that all the studied treatments resulted in a significant 
increase in the percentage of retained fruits compared with the control in both studied seasons. Higher 
percentage of retained fruits was resulted from KNO3 and K2SO4   at (1&2%) and H3BO3 at 2000 ppm in both 
studied seasons. All the studied parameters were increased significantly from the first date 75 days after 
pollination (DAP) to the last one (115 DAP) which has the highest values in both seasons. Boron spraying at 
1000 and 1500 ppm and zinc sulfate at 250 and 500 ppm significantly increased fruit weight, fruit size, fruit 
Length, and fruit Diameter, flesh weight and seed weight at different sampling dates compared to other the 
treatments including the control . In general, the highest values of fruit weight, fruit size, fruit Length, and fruit 
Diameter, flesh weight were resulted from zinc sulfate at 250 ppm in both seasons.  There were no significant 
differences among treatments in total soluble solids. The results of this study showed that mineral nutrients 
increased fruit retention percentage and fruit physical properties of date palm. Therefore, it is concluded that the 
foliar application of zinc, boron and potassium may be applied in order to increase the production and to control 
the fruit drop of date palm. 
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Introduction 
 

Date palm is one of the ancient domestic fruit trees in the Middle East countries and their fruits play an 
important role in the nutritious pattern of many people. In Libya, many cultivars are grown in different regions 
according to the diversity of their climatic necessity, particularly average temperature and relative humidity that 
affect fruit growth and development. Fruit drop of Deglet Nour during the Kimri stage is a serious problem in 
Libyan Oasis. Nourish effects of macro elements upon date palm yields and fruit quality were reported by 
Shawky, et al., 1999 and Atalla, et al., 1999. In addition macro elements, micro elements had also important 
role in fruit retention, development and cause  an efficient yield and quality improvement (Khan, et al., 1993). It 
has been and will be continue to be an ambitious pursuit for researchers and growers to maximize nutrient 
uptake by crops, also minimizing fertilizer application and leaching loss (Dong, et al., 2005). While soil 
application can supply enough nutrients to improve plant production, it also causes world-wild anxiety about 
environmental pollution by the nutrients leaching into ground water (Dinnes,et al.,2002). Foliar fertilization has 
the advantage of low application rates, uniform distribution of fertilizer materials and quick responses to applied 
nutrients. Moreover, hidden hungers can easily be managed (Umer, et al., 1999). Plant growth stage and timing 
of fertilizer application affect nutrient uptake (Faust, 1989). Using isotopically labeled N, it has been possible to 
demonstrate that developing inflorescences and fruits are a strong N sink (Klein, and Weinbaum, 1984). 
Yogaratnam, and Greenham, (1982a) reported that foliar applied urea, zinc and boron alone or in combination 
had no effect on fruit size of apple trees. One of the best tools for date palm reproductive potential studies is the 
direct application of nutrient elements on inflorescences and fruits (Al- Khateeb et al., 2006). Impact of some 
macro and micro elements on date palm yields and fruit quality were reported by many investigators (Attalla et 
al., 2007; Westover and Kamas, 2009). A serious problem facing the date palm growers through the different 
regions is fruit set and fruit retention. Nutrients, such as boron seem to play an important role in achieving a 
satisfactory fruit set and retention (Baldi et al., 2004; Khayyat et al., 2007). Also, macro elements such as 
potassium showed a great role in controlling cell water content and carbohydrates biosynthesis and mobilization 
in plant tissues, consequently carbohydrates play a serious role in fruit set and retention (Shahin, 2007; Harhash 
and Abdel-Nasser, 2007; Khayyat et al, 2007). Potassium is an important solute in expanding cells, and 
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expansive growth that very sensitive to K deficiency. Also potassium is needed for the enlargement of fruit 
(Marschner, 1995). Potassium activates the enzymes involving in sugar biosynthesis and helps in translocation 
of sugars (Archer, 1988). Many investigators studied the effect of potassium and/or boron spraying on fruit set, 
yield and fruit quality of fruit crops. Al-Hamoudi (2006) reported that spraying of Barhee date palm with 
potassium sulfate or boric acid significantly increasing fruit retention, physical and chemical fruit parameters.  

The main aim of this study was to investigate the effects of some nutrient elements on fruit retention and 
physical characteristics of” Deglet Nour “date palm cultivar during Kimri stage. 
 
Materials And Methods 
 
Plant material and treatments:  
 

The experiment was carried out during two successive growing seasons 2009and 2010 on 10 years old 
"Deglet Nour "date palms growing in sandy soil at Gallo Oasis in private orchards in Elwahat, 400 Km. south of 
Benghazi, Libya. Thirty three uniform trees in size and vigor as far as possible were selected. The trees were 
subjected to the usual farm management, for example, artificial pollination (only one source of pollen grains 
were used to avoid the metaxenic effects), pruning, irrigation, fertilization and manuring. Bunches were 
spraying  6 weeks after pollination with some macro and micro elements. Sprays were applied by small hand 
gun sprayer until run-off stage. Wetting agent Tween 20 (1%) was applied with spraying solution. The eleven 
spraying treatments were: Control (Distilled water), H3BO3 (1000, 1500, 2000 ppm), K2SO4 (1, 2%) KNO3 (1, 
2%), ZnSO4 (250,500,750 ppm). All treatments were applied separately at the end of hababouk stage of fruit 
growth and development. 

 
Fruit retention: 
 

The number of nods and retained fruits in fifteen strands per each treatment were recorded115 days after 
pollination (DAP) nearly the end of kimri stage. The percentage of fruit set was calculated using the following 
formula: 
Total number of retained Fruits (%) =   Number of retained fruits per strand ×100 
                                                              Total number of nods per strand 
Fruit characteristics: 
 

Samples of 15 fruits for each replicate were randomly collected at 10 days intervals (75, 85, 95 and 115 
DAP) during Kimri stage, from each treatment for determining the fruit physical characteristics; fruit weight (g), 
length and diameter (mm) of the fruit were measured using a micrometer caliper and L/D ratio was also 
calculated. The volume of the fruit was determined by the water displacement method. After pitting, the fresh 
weight of the seed was determined, and fruit flesh weight was recorded. Seed weight / Fruit weight ratio was 
also estimated. Total soluble solids (TSS %) in fruit was measured using a hand refractometer.  
 
Table 1: Average of monthly temperature and relative humidity during 2009 and 2010 seasons 

Months Average 
Maximum 
Temperature°C 

Average 
Minimum 
Temperature°C 

Relative 
Humidity (%) 
 

Average 
Maximum 
Temperatur°Ce 

Average 
Minimum 
Temperature°C 

Relative 
Humidity  
(%) 

2009 2010 
January 19.9 7.9 61 20.7 9.8 49 
February 22.2 9.4 53 20.9 9.5 45 
March 26.5 12.3 40 24.4 11.5 42 
April 30.0 16.0 43 29.8 17.3 35 
May 33.9 19.2 44 32.0 20.2 34 
June 38.0 23.1 33 37.9 25.1 32 
July 37.9 23.9 37 37.1 25.8 45.5 
August 37.9 24.3 40 36.3 25.0 49 
September 34.3 21.3 41 35.8 24.5 42.5 
October 32.0 18.4 43 30.7 19.7 48 
November 26.3 12.2 45 23.7 12.5 58 

 
Statistical Analysis: 
 

The experiment was arranged in Randomized Complete Block Design (RCBD) with11treatments and 3 
replicates. All data were subjected to analysis of variance (ANOVA) using SAS software (SAS Institute Inc., 
2001). Mean separation was carried out (P<0.05) using Tukey's significant difference test (Steel and Torrie, 
1980). 
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Results And Discussion 
 
Fruit Retention: 
 

Regarding the response for H3BO3, ZnSO4, KNO3 and K2SO4 spraying treatments; it is evident from the 
data presented in Fig. (1&2) that all studied treatments resulted in a significant increase in the percentages of 
retained fruits compared with control in both seasons. Higher percentage of retained fruits was resulted from 
KNO3 and K2SO4  at (1&2%) and H3BO3 at 2000 ppm in both studied seasons. H3BO3 at different concentrations 
resulted in higher percentage of retained fruits than those of ZnSO4. The lowest percentage of retained was that 
of control this may be attributed to nutrition deficiency, besides higher temperature accompanied with low 
relative humidity Table (1) which increased this effect . Increasing in the percentage of retained fruits due to 
potassium, boron and zinc spraying may be attributed to the role of boron in enhancing many metabolic 
processes such as carbohydrate transport (Marschner, 1995; Mengel and Kirkby, 2001). The present results are 
in agreement with results of Al-Hamoudi (2006) on Barhee date palm, Attalla et al. (2007), Shahin (2007) and 
Khayyat et al. (2007). They reported that K and B fertilization increased yield of date palm and improved the 
fruit quality. The present results revealed that K has more effect than boron in increasing retained fruit of date 
palm (Ahmed et al., 2009 Abdi and Hedayat 2010 and Stino et al., (2011) on mango. Boron and potassium have 
been considered to be functional in the transport of carbohydrates and translocation of sugar (Katyal and 
Randhawa, 1983). Presence of sufficient amounts of available K causes an increase in metabolism of the plant. 
Also, K plays a crucial role in plants that require electron transfer reactions, including photosynthesis and 
nitrogen assimilation (activation of nitrate reductase). One of the most noticeable effects of K deficiency on 
photosynthesizes is a decrease in CO2 fixation and Ion translocation. K limitation also reduces the synthesis of 
proteins of the photosynthetic apparatus. In addition, the functioning of the stomata apparatus is affected by K. 
As a consequence, photosynthetic efficiency is reduced in iron-limited cells. K is also a regulation component of 
the cells that are involved in ion uptake, ion substitution, increasing osmotic pressure in vacuole (Marschner, 
1995). Among nutrient elements, zinc and boron have important role on fruit set and total yield (Motesharezade 
et al., 2001). Zinc is known to have an important role either as a metal component of enzymes or as a functional, 
structural or regulatory factor of a large number of enzymes (Bowler et al., 1994). Zinc induces its effects 
through its role on tryptophan as an auxin precursor biosynthesis (Chaplin and Westwood, 1980). Growth of the 
receptacle is controlled primarily by auxin, which is synthesized in achenes (Archbold and Dennis, 1984); 
therefore ZnSO4 is applied to increase fruit number, size and quality. Also, ZnSO4 permits normal development 
of new leaves (Barker and Pilbeam, 2006), application of Zn, K was effective in improving the yield, quality 
parameters and reduced fruit drop of citrus fruit (Yasin et al., 2012). 
 

 
 
Fig. 1: Effect of bunches spraying with macro and micronutrients on percentage of fruit retention of “Deglet  
            Nour “date palm cultivar during Kimri stage through 2009. 
 
Fruit characteristics: 
 

The effect of different treatments on fruit physical characteristics of Deglet Nour date palm is presented in 
Table (2). Results revealed that all studied parameters increased significantly from the first date (75DAP) to the 
last one (115 DAP) which has the highest values in both seasons. H3BO3 at 1000 ppm and ZnSO4   250 ppm 
significantly increased fruit weight, size, length, diameter, L/D ratio, and flesh weight compared with the control 
treatment in both seasons. In addition, ZnSO4 at 500 ppm significantly increased length, and diameter, L/D ratio 
in both seasons, but seed/fruit ratio did not differ significantly. 
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Fig. 2: Effect of bunches spraying with macro and micronutrients on percentage of fruit retention of “Deglet  
             Nour “date palm cultivar during Kimri stage through 2010. 
 

Concerning the interaction effects, results in Tables (3, 4, 5 and 6) show the interaction effects on fruit 
physical properties of “Deglet Nour “date palm cultivar during Kimri stage through 2009 and 2010 seasons. 
H3BO3 spraying at 1500 and 1000 ppm and ZnSO4 at 250 and 500 ppm significantly increased fruit weight, fruit 
size, fruit length, and fruit diameter, flesh weight and seed weight at different sampling dates compared to the 
other treatments. In general, the highest values of fruit weight, fruit size, fruit length, and fruit diameter, flesh 
weight resulted from zinc Sulfate at 250 ppm in both seasons. Boron increases the rate of sugar transport to 
actively growing regions and also in developing fruits. Therefore, increasing fruit physical characters may be 
attributed to the improvement of fruit growth and uptake of boron nutrient that accelerate metabolic processes. 
Similar findings were reported by Harhash and Abdel-Nasser (2010); Shahin (2007); Khayyat et al. (2007). 
Fruit weight, fruit size and pulp weight increment could be due to improving cell size or cell number by nutrient 
elements.  
 
Table 2: Effect of bunches spraying with some macro and micronutrients on physical characteristics of fruits of “Deglet Nour “date palm cultivar during Kimri stage through 2009 and 

2010 seasons 

Days After 
Pollination 

Fruit weight(g) 
Fruit Size(cm3) 
 

Fruit Length(mm) 
Fruit 
Diameter(mm) 

L/D ratio flesh weight(g) Seed Weight Seed/Fruit ratio 

2009 2010 2009 2010 2009 2010 2009 2010 2009 2010 2009 2010 2009 2010 2009 2010 
75DAP 3.93d 3.83d 3.81d 3.97d 27.97d 27.26d 16.26d 16.12d 1.71d 1.68d 3.52d 3.44d 0.39d .39d 10.10c 9.95c 
85DAP 5.84c 5.91c 5.81c 5.91c 33.12c 32.69c 17.98c 18.0c 1.84c 1.81c 5.09c 5.16c 0.73c .75c 12.48b 12.41b
95DAP 7.49b 7.37b 7.31b 7.34b 36.84b 36.68b 18.92b 18.87b 1.95b 1.94b 6.51b 6.38b 0.98b 0.98b 13.27a 13.48a 
115DAP 8.91a 8.89a 9.05a 9.02a 40.05a 39.71a 19.52a 19.41a 2.04a 2.06a 7.73a 7.72a 1.15a 1.16a 13.13a 13.22a 
L.S.D 0.21 0.24 0.18 0.17 0.61 0.62 0.25 0.29 0.04 0.03 0.08 0.10 0.02 0.04 0.53 0.68

Treatments 
B2000ppm 5.87c 5.69c 6.10c 6.06c 32.65cd 31.34b 17.64b 17.64b 1.85c 1.76c 5.02c 4.93c 0.76c 0.73c 12.51a 12.35a 
B1500ppm 8.12ab 7.92b 7.75b 7.69b 37.53b 37.27a 19.65a 19.53a 1.90bc 1.90ab 7.09b 6.96b 1.0ab 0.97b 12.30a 12.11a 
B1000ppm 8.53a 8.6a 8.24a 8.49a 38.55ab 38.61a 19.84a 20.0a 1.94ab 1.92a 7.49a 7.51a 1.05a 1.12a 12.25a 12.37a
Zn250ppm 8.54a 8.38ab 8.35a 8.47a 39.12a 37.97a 19.59a 19.50a 1.98a 1.93a 7.54a 7.34a 1.00ab 1.03b 11.83a 12.36a 
Zn500ppm 8.03b 8.06b 7.76b 7.81b 38.27ab 37.84a 19.76a 19.44a 1.93ab 1.94a 7.07b 7.07b 0.96b 0.98b 12.08a 12.23a 
Zn750ppm 5.43cd 5.38c 5.52d 5.42d 31.64cd 31.59b 17.16b 17.07b 1.83c 1.84b 4.75d 4.69cd 0.67d 0.68c 12.14a 12.34a
KNO3 1% 5.67cd 5.62c 5.51d 5.60d 32.66cd 32.47b 17.48b 17.38b 1.86bc 1.86b 4.93c 4.90c 0.71cd 0.71c 12.31a 12.o8a 
KNO3 2% 5.31d 5.32c 5.35d 5.52d 31.38d 31.66b 17.09b 17.13b 1.82c 1.83b 4.63d 4.64d 0.67d 0.68c 12.20a 12.13a 
K2SO4 1% 5.67cd 5.64c 5.72d 5.93c 33.13c 32.56b 17.37b 17.38b 1.90bc 1.86b 4.93c 4.92c 0.73cd 0.72c 12.37a 12.20a 
K2SO4 2% 5.41cd 5.39c 5.49d 5.60d 32.63cd 31.78b 17.0b 17.05b 1.91b 1.86b 4.68d 4.72cd 0.7cd 0.69c 12.48a 12.10a 
Control 5.42cd 5.48c 5.66d 5.59d 31.88cd 31.77b 17.32b 16.97b 1.83c 1.85b 4.73d 4.75cd 0.68d 0.71c 12.25a 12.63a 
L.S.D 0.36 0.40 0.30 0.28 1.02 1.02 0.41 0.49 0.06 0.06 0.14 0.17 0.04 0.06 NS NS 

Values followed by the same letter(s) are not statistically differed at 5% level of probability 

 
Boric acid sprays in our study caused improving in fruit size that in contrast with Yogaratnam and 

Johnson,1982b) results on apple trees. Thalooth et al., 2005 indicated that foliar spraying with Zn had a positive 
effect on yield and yield attributes of sunflower plants. Zinc sulfate sprays especially at 250 ppm in our study 
increased most of the studied parameters compared to the control. Fruit improvement Replace by due tothis 
treatment was in agreement with Eliyeva, 1975 results on apple trees. The beneficial effects of nutrient elements 
sprays specially zinc on yield and fruit quality of different fruit crops were mentioned by many investigators 
including Swietlik (2002). The increase in fruit weight and diameter with zinc sprays might be due to important 
component for fruit growth and development which have been influenced via tryptophan by zinc sprays (Sahota  
and Arora, 1981). The improvement occurred in fruit quality and quantity due to spraying trees with zinc could 
be attributed to its effects on enhancing formation and translocation of carbohydrates and carbohydrate enzymes 
(Yogeratnam and Greenham, (1982a) and Sadrollah and Akhtar 2009). Zinc has also an important role in 
photosynthesis and related enzymes, resulting in increasing sugar and decreasing acidity (Abedy, 2001). 
Another nutrient which also has an important role in fruit quality is boron. Boron has an effect on cell wall 
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structure and also has a major effect on cell elongation (Barker and Pilbeam, 2006). Foliar application of boron 
increased yield and fruit quality of grape (Hegazi, 2011). Application of zinc and potassium was effective in 
improving the yield, quality parameters and reduced fruit drop of citrus fruits (Yasin et al., 2012). However fruit 
set and fruit drop of sweet orange were not significantly affected by foliar spray with Zn and B alone or in 
combination. Abdur-rab et al., 2010. Stino et al., 2011). 
 
Table 4: The interaction effects between bunches spraying with some macro and micronutrients and sampling dates on physical  characteristics of “Deglet Nour “date palm fruits during 

Kimri stage through 2009 and 2010 seasons 
Treatments Fruit weight(g) Fruit Size(cm3) 

2009 2010 2009 2010 
75DAP 85DAP 95DAP 105DAP 75DAP 85DAP 95DAP 115DAP 75DAP 85DAP 95DAP 105DAP 75DAP 85DAP 95DAP 115DAP 

B2000ppm 3.63 5.14 6.66 8.06 3.56 4.77 6.63 7.80 3.60 5.10 6.70 9.00 3.50 5.30 6.60 8.86
B1500ppm 5.39 7.52 8.97 10.61 4.96 7.61 8.43 10.68 3.00 8.00 8.96 11.06 3.03 7.53 9.26 10.93 
B1000ppm 5.34 8.03 9.78 10.96 5.40 8.42 9.51 11.06 5.33 8.00 9.60 10.05 6.03 8.20 9.70 10.00 
Zn250ppm 5.09 7.72 9.21 12.16 4.92 7.85 8.96 11.78 4.76 7.86 8.80 12.10 4.83 8.23 8.83 12.00
Zn500ppm 5.49 7.03 9.03 10.56 5.60 6.94 9.48 10.23 5.70 6.66 8.83 9.86 5.53 6.96 8.80 9.96 
Zn750ppm 2.75 4.96 6.08 7.96 2.76 4.87 5.84 8.06 3.26 4.80 6.03 8.00 3.20 4.83 5.83 7.83 
KNO3 1% 3.26 4.98 6.52 7.92 3.17 5.10 6.27 7.95 3.26 4.90 5.90 8.00 3.60 4.70 6.00 8.13 
KNO3 2% 2.97 4.66 6.21 7.46 2.74 4.76 6.34 7.43 2.70 4.60 6.04 8.06 2.96 5.10 6.00 8.00 
K2SO4 1% 3.07 4.77 7.08 7.76 2.88 4.84 6.80 8.06 3.40 4.66 6.83 8.00 3.90 4.66 6.96 8.20 
K2SO4 2% 2.80 4.70 6.8 7.33 2.70 4.98 6.71 7.20 3.03 4.66 6.46 7.80 3.50 4.76 6.46 7.66 

Control 3.50 4.77 6.13 7.26 3.48 4.84 6.08 7.52 3.86 4.73 6.33 7.73 3.66 4.80 6.33 7.56
L.S.D 0.72 0.82 0.62 0.57 
 

Table 5: The interaction effects between bunches spraying with some macro and micronutrients and sampling dates on physical characteristics of “Deglet Nour “date palm fruits during 
Kimri stage through 2009 and 2010 seasons 

Treatments Fruit Length(mm) Fruit Diameter(mm) 
2009 2010 2009 2010 

75DAP 85DAP 95DAP 115DAP 75DAP 85DAP 95DAP 115DAP 75DAP 85DAP 95DAP 115DAP 75DAP 85DAP 95DAP 115DAP
B2000ppm 25.85 31.81 35.91 37.02 24.87 29.43 34.44 36.65 15.72 17.53 18.61 18.70 15.34 17.47 18.96 18.79 
B1500ppm 30.80 36.34 40.34 42.66 29.86 36.61 40.91 42.44 18.11 19.07 20.48 20.96 17.80 19.27 20.15 20.89 
B1000ppm 31.73 36.97 41.64 43.84 31.58 37.64 41.17 43.91 17.67 19.79 20.87 21.02 18.16 20.09 20.77 20.99
Zn250ppm 31.10 37.69 40.25 47.46 30.54 36.87 39.46 45.02 17.46 19.67 19.76 21.47 17.46 19.65 19.98 20.92 
Zn500ppm 32.67 36.03 41.29 43.07 32.00 35.57 40.65 43.15 18.13 19.60 20.51 20.81 18.45 19.22 19.91 20.17 
Zn750ppm 24.35 30.14 33.61 38.46 24.03 30.59 33.94 37.83 14.35 17.49 17.25 19.54 14.54 17.50 17.38 18.88
KNO3 1% 26.54 31.52 34.88 37.69 25.94 31.64 33.71 38.59 15.87 16.62 18.44 19.00 15.71 17.19 17.67 18.95 
KNO3 2% 25.50 30.16 33.28 36.58 24.71 30.20 34.67 37.07 15.38 17.10 17.72 18.18 14.99 17.06 18.16 18.33 
K2SO4 1% 27.25 31.99 35.19 38.10 25.21 30.55 36.34 37.99 15.54 16.97 18.53 18.46 14.92 16.73 18.56 19.30 
K2SO4 2% 25.15 31.14 35.77 38.47 25.07 30.43 35.04 36.59 14.89 16.59 18.39 18.15 14.60 16.86 18.63 18.12 

Control 26.75 30.51 33.06 37.22 26.01 29.88 33.85 37.38 15.80 17.42 17.57 18.49 15.33 16.93 17.42 18.20 
L.S.D 2.05 NS 0.84 0.98 

 
Table 6: The interaction effects between bunches spraying with some macro and micronutrients and sampling dates on physical characteristics of “Deglet Nour “date palm fruits during 

Kimri stage through 2009 and 2010 seasons 

Treatments 
flesh weight(g) Seed Weight( g)  

2009 2010 2009 2010 
75DAP 85DAP 95DAP 115DAP 75DAP 85DAP 95DAP 115DAP 75DAP 85DAP 95DAP 115DAP 75DAP 85DAP 95DAP 115DAP 

B2000ppm 3.19 4.50 5.70 6.68 3.15 4.21 5.69 6.68 0.33 0.62 0.96 1.13 0.35 0.56 0.93 1.10 
B1500ppm 4.77 6.52 7.73 9.34 4.53 6.62 7.32 9.38 0.53 1.01 1.21 1.28 0.51 0.97 1.10 1.30
B1000ppm 4.85 6.99 8.49 9.64 4.80 7.37 8.14 9.72 0.55 1.04 1.29 1.32 0.58 1.23 1.33 1.34 
Zn250ppm 4.53 6.75 8.12 10.75 4.36 6.77 7.81 10.44 0.57 0.97 1.14 1.34 0.56 1.08 1.15 1.34 
Zn500ppm 4.89 6.15 7.95 9.30 4.93 6.04 8.37 8.95 0.62 0.90 1.08 1.26 0.64 0.89 1.11 1.28
Zn750ppm 2.46 4.30 5.32 6.92 2.48 4.21 5.05 7.03 0.27 0.63 0.76 1.04 0.27 0.62 0.79 1.03 
KNO3 1% 2.92 4.27 5.67 6.87 2.88 4.49 5.42 6.84 0.35 0.60 0.85 1.05 0.25 0.62 0.87 1.10 
KNO3 2% 2.64 4.08 5.38 6.43 2.49 4.22 5.45 6.40 0.28 0.54 0.84 1.04 0.27 0.55 0.88 1.02
K2SO4 1% 2.74 4.20 6.20 6.57 2.63 4.24 5.94 6.89 0.29 0.56 0.87 1.20 0.26 0.57 0.86 1.18 
K2SO4 2% 2.50 4.11 5.82 6.29 2.47 4.42 5.80 6.18 0.26 0.58 0.95 1.04 0.23 0.56 0.91 1.05 

Control 3.20 4.18 5.25 6.30 3.12 4.23 5.22 6.46 0.30 0.59 0.88 0.96 0.34 0.62 0.86 1.03 
L.S.D 0.30 0.35 0.07 0.14 

 
Table 7:  The interaction effects between bunches spraying with some macro and micronutrients and sampling dates on Seed/fruit ratio of  
              “Deglet Nour “date palm fruits during Kimri stage through 2009 and 2010 seasons 

Treatments Seed/Fruit ratio 
2009 2010 
75DAP 85DAP 95DAP 115DAP 75DAP 85DAP 95DAP 115DAP 

B2000ppm 9.10 12.15 14.50 14.29 10.06 11.78 14.12 13.43 
B1500ppm 10.21 13.41 13.50 12.09 10.34 12.76 13.18 12.17 
B1000ppm 10.68 12.96 13.31 12.05 10.79 12.53 14.00 12.18 
Zn250ppm 11.25 12.62 12.40 11.03 11.39 13.75 12.86 11.43 
Zn500ppm 11.71 12.91 12.13 11.55 11.64 12.88 11.87 12.53 
Zn750ppm 10.07 12.75 12.49 13.24 9.96 12.90 13.67 12.82 
KNO3 1% 10.70 12.12 13.18 13.25 8.10 12.21 14.08 13.92 
KNO3 2% 9.48 11.70 13.61 14.00 9.19 11.60 13.87 13.86 
K2SO4 1% 9.82 11.79 12.39 15.49 9.44 11.89 12.78 14.69 
K2SO4 2% 9.27 12.41 14.07 14.18 8.69 11.39 13.70 14.62 
Control 8.78 12.51 14.39 13.32 9.82 12.78 14.15 13.77 
L.S.D 1.77 2.27 

 
Seed/ fruit ratio was affected significantly as a result of the interaction between sampling dates and 

treatments in both seasons of investigation Table (6). Results revealed that after 75 days  of pollination(DAP) 
the highest seed/ fruit ratio resulted from Zn at 500 ppm in both seasons  , however the lowest was that of 
control in the first season and KNO3 1% in the second one. At the end of Kimri stage (115DAP) the highest 
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seed/ fruit ratio was resulted from K2SO4 at 1% in both seasons, however the lowest was that of Zn at 250 ppm 
in both seasons. 

 
Total Soluble Solids(%): 
 
Results presented in figures (3&4) revealed that treatments did not differ significantly in total soluble solids 
(TSS %) after 115 days of pollination (during kimiri stage) in both seasons. Foliar sprays of Zn did not affect 
soluble solids percentage (SS) (Swietlik, 1996 and Khayyat  et al., 2007). 

  

 
 
Fig.  3: Effect of different treatments on TSS% after 115 days after pollination( DAP) of fruits of Deglet Nour   
            date palm cultivar during 2009. 
 

 
Fig. 4: Effect of different treatments on TSS% after 115 days after pollination( DAP) of fruits of Deglet Nour   
             date palm cultivar during 2010. 
 
Conclusions: 
 

From the above mentioned results, the following conclusion was drawn from the present study. The foliar 
application of Zinc, Boron and potassium significantly increased the percentages of retained fruits compared 
with control. B and Zn at lower concentration significantly increased fruit weight, size, length, diameter, L/D 
ratio, and flesh weight compared with the control. The improvement occurred in the fruit retention percentage 
and quality could be attributed to the effects of nutrients on carbohydrate influx or plant growth regulators 
synthesis in growing fruits. Our results have revealed that nutrient spray applications can also cause fruit size 
improving and   increased fruit retention percentage without thinning agent requirements.  
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Fig. 5: Effect of bunches spraying with some macro and micronutrients on size of “Deglet Nour “date palm  
            fruits (85 DAP) during Kimri stage.  
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