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ABSTRACT 
 
 The present study was carried out during 2011 and 2012 seasons on " Rothana " date palm grown at Riyadh 
condition, Saudi Arabia to determine the proper time for pollinating female spathe from its cracking time which 
give appropriate fruit set, yield and good fruit properties. Female spathe was pollinated at different times, i.e., 
one day after cracking, 2, 4 and 6  days after cracking. The obtained results revealed that earlier pollination at 
the first day after spathe cracking increased fruit set  with low quality of fruits. On the other hand, delaying 
pollination to 4 or 6 days after spathe cracking gave lower fruit set  and lesser bunch weight, but it was the most 
beneficial treatments which gave a high quality (fruit Physical and chemical  characteristics) of fruits. 
Consequently, this treatment(one day after cracking)  could be considered as a recommended treatment under 
the conditions of this study.  
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INTRODUCTION 
 
 Date palm (Phoenix dactylifera L.) is the most predominant fruits in Saudi Arabia. “Rothana” date palm 
cultivar is the most important semi-dry cultivar in El-Madenah and Riyadh regions in Saudi Arabia. Fruit set 
and yield of this cultivar under Riyadh region still below the standard; this is mainly due to many problems 
including pollination methods, such as time of pollination. Pollination is considered the most important factor 
affecting fruit set, yield and fruit quality. Pistils do not remain receptive for a long time and the period of 
receptivity differs with different weathering factors and cultivars (Shaheen, 1986 and Marzouk et al., 2002a). 
Date palms grown in the orchards need intensive pollination several times to cover the long flowering period 
and to ensure good fruit set. So, the hand pollination is the most expensive operation due to combining the 
crown of the palm several times according to the pattern of flowering (Al-Baker, 1972; Hussein et al., 1979 and 
Hussein, 1982). The receptivity of female flowers reach its optimum within three to four days after the spathe 
opening (Gupta and Thatai, 1980; El-Kassas and Mahmoud, 1984; Moustafa, 1998; Marzouk et al., 2002b; 
Abdalla et al., 2002 and Al-Wasfy, 2005). The period is extended from 5 up to 10 days (Ream and Furr, 1969; 
Al- Bajallani et al., 1989 and Abou Sayed-Ahmed, 1993). Delaying pollination for many days significantly 
reduce initial fruit set, fruit retention and consequently bunch weight as compared with the earlier pollination in 
the first day of female spathe cracking. Contrarily, such delaying significantly improves fruit quality. The 4th to 
the 7th day of spathe cracking is considered the maximum length of receptivity to give good yield with highest 
fruit quality of different date cultivars (El-Kassas and Mahmoud, 1984; Moustafa, 1998; Dammas, 1998; 
Marzouk et al., 2002b; Abdalla et al., 2002; Al-Wasfy, 2005 and Samih, 2006). Reuveni (1970) reported a 
significant decrease in fruit setting when pollination was performed 2 days after cracking in (Khadrawi), 4 days 
in (Zahidi) and 8 days in (Deglet Noor).  El-Salhy et al., (2011) on Sewy date palm, found that delaying 
pollination to the fifth or to the seventh day of spathe cracking resulted in reduction in initial fruit set, fruit 
retention and bunch weight. Delaying pollination positively improves the physical and chemical fruit traits. The 
present study aimed to evaluate the appropriate length of period which the female flowers of “Rothana” date 
palm remain receptive to fertilization that in turn gave the appropriate fruit set, yield and fruit quality. 
 

MATERIAL AND METHOD 
 
 The present investigation was carried out during the two successive seasons 2011 and 2012 at the Research 
and Agricultural Experimental Station, College of Food and Agricultural Sciences, King Saud University, 
located at Riyadh  , Saudi Arabia.  The study was conducted on ten years old date palm trees of “Rothana” cv., 
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grown in sandy soil under drip irrigation system, planted at 10 X 10 m apart, and uniform in shape and received 
the common horticultural practices. Before experiment had been conducted in the 1st season, mechanical and 
chemical analysis of orchard soil and water irrigation were done as shown in Table (1). 
 
Table 1: Some physical and chemical characteristics of soil and irrigation water  used for the present study. 

Irrigation 
Water 

 
Soil

 
Parameters

 
Value

 
Parameters 

6.87 ---pH75.10Sand  (%) 
1.68 ---EC (dS/m)12.00Silt  (%) 

(meq⁄l) (meq⁄l)Cations12.90Clay  (%) 
7.00 3.30Ca2+Sandy loamTextural class 
3.60 2.50Mg2+0.40Organic matter (%) 
9.80 5.60Na+7.50pH 
0.50 0.30K+1.00EC (dS/m) 

(meq⁄l) (meq⁄l)Anions18.79Calcium carbonates (%) 
5.70 2.60HCO314Total  N ppm 
nd ndCO3

=18.20P     ppm 
8.00 5.00Cl-92.00K     ppm 
7.30 3.60SO4-------- 

 
 After the completion of fruit set, the number of bunches was adjusted to twelve bunches per palm as a 
normal level of fruit load. Pollination was achieved by using pollen grains from only one male palm to avoid 
residues of metaxenia in both seasons. Strands were gently removed and tied in bundles of 2-3 for hand 
pollination. Each female inflorescences received one bundle. Four pollination treatments were performed at the 
first, second, fourth and sixth day of female spathe cracking . During both seasons of the experiment, the spathes 
were covered with paper bags when they appeared and prior to spathe opening. Then bunches were uncovered 
3-4 weeks after pollination. Each treatment was represented by three bunches on each palm and replicated on 
five palms. 
 The fruits were harvested at beser stage at the last week of July and tamer stage were harvested in mid 
August in both seasons and following characters were determined: 
 
Fruit retained percentage:  
 
 The average of fruit retained percentage was calculated at harvest using the following equation:  
 
                                       Total number of retained fruits per bunch 
Fruit retained (%)  =    ----------------------------------------------------   × 100   
                                                Total nodes number per bunch 
 
Bunch weight: At harvest, all the harvested bunches were weighted as (kg) .  
 
Fruit physical characteristics:  
 
 At beser and tamer stage a sample of ten strands were randomly collected from each replicate in both 
seasons for each treatment and packed in boxes and transported immediately to the laboratory to determine the 
fruit physical characteristics (i.e) fruit weight, fruit flesh weight and seed weight (in gm), fruit dimensions (fruit 
length and fruit diameter, in cm), fruit shape index was calculated as fruit length  ⁄ fruit diameter,  and Fruit 
volume (cm3). 
  
Fruit chemical characteristics:  
 
 Chemical properties of fruits at tamer stage  namely total soluble solid (TSS %), fruit acidity and sugar 
content (reducing, non-reducing and total sugar), moisture content, were determined according to A.O.A.C., 
1995.  
 
Statistical analysis:  
 
 The experimental design was randomized complete block including four treatments. Data obtained 
throughout this study were statistically analyzed using the analysis of variance method as reported by Snedecor 
and Cochran, 1980, and the differences between means were differentiated by using Duncan's range test. 
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RESULTS AND DISCUSSION 
 
Fruit set (%):  
 
 From the data in Table (2), it can be shown that the percentage of fruit set varied according to pollination 
time of female spathe. The results showed that percentage of fruit set was decreased with delaying pollination 
after spathe cracking in both seasons. Statistical analysis revealed that delaying pollination to four or six days 
after spathe cracking significantly reduced the percentage of fruit set as compared with earlier pollination 
whether the first day spathe cracking in both seasons of the study. The increase in the percentage of fruit set 
occurred by earlier pollination may be explain as that the pollen grain tube can easily germinate and elongate to 
penetrate the stigma and style of the female flower resulting in better fertilization and fruit set (Brown et al., 
1969). However, Al-Delaimy and Ali (1969), Reuveni (1970), Marie (1971), Rahim (1975), EI-Kassas and 
Mahmoud (1984),  Shaheen (1986) and Nasr, et al.(1988)  found that delaying pollination after female spathes 
cracking of date palm reduced the percentage of fruit set. They also reported that maximum set of fruit with 
most date cultivars was obtained from pollination within three or four days after female spathe opening. 
 
Bunch weight (kg):  
 
 As shown in Table (2), the average of bunch weight in both seasons, was significantly affected by 
pollination time . Delaying pollination to four and six days from spathe cracking resulted in a significant 
reduction in the average of bunch weight as compared with pollination at the first and second days after 
cracking in the two seasons. Such results may be attributed to poor fruit setting as a result of delaying 
pollination. These findings agree with those reported by EI-Kassas and Mahmoud (1984), who reported that, if 
pollination was delayed to more than a week from spathe cracking, the yield would be greatly reduced. In this 
concern, Moustafa et al. (1986) reported that the period of which the female flowers of date palm remained 
receptive its varied according to cultivar, temperature and humidity during flowering period. 
 
Table 2: Effect of pollination time on fruit set and bunch weight of  “Rothana” date palm cultivar at besser stage during 2011 and 2012 

seasons. 
Bunch weight

(kg) Fruit retained   %  
Pollination time after spathe opening 

2012 201120122011
11.33a 10.67a33.00a25.96aFirst day 
9.33b 10.33ab23.37b20.70bSecond day 
9.00bc 9.67bc16.85c14.94cFourth day 
8.33c 8.83c12.63d13.83cSixth day 
0.94 0.981.881.49LSD at0.05% 

* Means within each column with the same letter are not significantly different at 5% level. 

 
Fruit physical characteristics:  
 
 Tables (3&4) exhibited the effect of different pollination times following female spathe cracking of " 
Rothana " date palm on fruit Physical characteristics at besser and tamer stages in the two seasons of the study . 
Fruit weight was significantly increased when pollination delayed to 2, 4, or 6 days from spathe cracking in the 
two seasons. Meanwhile, delaying pollination by 6 days from spathe cracking resulted in the greatest fruit 
weight at besser and tamer stages in both seasons of the study . The average seed weight was not significantly 
affected by any of the experimental treatments in both seasons. Data proved that delaying pollination to 2, 4, or 
6 days from spathe cracking significantly increased the average flesh weight than pollination in first day after 
cracking. Meanwhile, pollination after six days from female spathe cracking recorded the highest flesh weight at 
the besser and tamer stages during this study. Concerning the fruit volume, the obtained results indicate that 
there were significant differences between the treatments in both seasons. Fruit volume was increased when 
pollination delayed to 2, 4, or 6 days from spathe cracking in the two seasons. Meanwhile, delaying pollination 
by 6 days from spathe cracking resulted in the greatest fruit volume at besser and tamer stages in both seasons of 
the study .Fruit dimensions (length and diameter) increased by delaying time of pollination after spathe 
cracking, where such treatment gained the greatest dimensions of fruit in the two seasons. Fruit shape index was 
significantly affected by different pollination time except the second season at besser stage. In general, these 
findings concerning the response of" Rothana " fruit physical properties to pollination at different dates from 
female spathe cracking go in line with those found by AI-Baker (1972), Hussein (1982), EI-Kassas and 
Mahmoud (1984) and Moustafa et al. (1986) on several date cultivars.  Delaying pollination leads to natural 
thinning consequently increase cell division and cell enlargement as well as the biosynthesis of carbohydrates 
concerning and proteins (Abdel-Galil et al.,2007 and Elham et al., 2006). These results are in agreement with 
those reported by El- Kassas and Mohamed,1984; Abdallah et al.2002; Al-Wasfy,2005 ; Samih,2006; Abdel-
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Galil et al. (2007), Moustafa , 1998 and Dammas ,1998, they reported that delaying pollination improved fruit 
physical properties. 
 
Table 3: Effect of pollination time on fruit physical characteristics of “Rothana” date palm cultivar at besser stage during 2011 and 2012 

seasons. 
Fruit shape 

index 
Fruit diameter 

(cm) 
Fruit length 

(cm)
Fruit volume 

(cm3)
Seed

weight (g)
Flesh 

weight (g) 
Fruit weight 

(g) 
Pollination time after 

spathe opening 
2011 season

1.28c 2.80c 3.57d14.17c1.05a14.68c 15.73c First day 
1.31ab 2.87bc 3.77c15.83b1.08a16.14b 17.22b Second day 
1.33a 2.93b 3.90b16.83b1.08a17.40b 18.48b Fourth day 
1.29bc 3.10a 4.03a19.67a1.10a19.21a 20.31a Sixth day 
0.03 0.12 0.091.27N.S1.29 1.32 LSD at0.05% 

2012 season
1.33a 2.83c 3.77c15.50c1.00a16.10d 17.10d First day 
1.31a 3.00b 3.93b17.67b1.06a17.61c 18.67c Second day 
1.32a 3.07ab 4.03ab18.67b1.08a18.63b 19.71b Fourth day 
1.32a 3.13a 4.13a20.67a1.09a20.63a 21.72a Sixth day 
N.S 0.09 0.111.33N.S0.41 0.41 LSD at0.05% 

* Means within each column with the same letter are not significantly different at 5% level. 
 
Table 4: Effect of pollination time on fruit physical  characteristics of “Rothana” date palm cultivar at tamer stage during 2011 and 2012 

seasons. 
Fruit shape 

index 
Fruit diameter 

(cm) 
Fruit length 

(cm)
Fruit volume 

(cm3)
Seed

weight (g)
flesh weight 

(g) 
Fruit weight 

(g) 
Pollination time after 

spathe opening 
2011 season

1.35c 2.50c 3.37c9.83c0.73a9.88d 10.61dFirst day 
1.43ab 2.53bc 3.63b10.67b0.76a10.95c 11.71cSecond day 
1.38bc 2.63a 3.63b11.33b0.78a11.67b 12.45bFourth day 
1.46a 2.60ab 3.80a12.50a0.82a13.02a 13.84aSixth day 
0.07 0.08 0.090.82N.S0.50 0.51 LSD at0.05% 

2012 season
1.49b 2.43a 3.62b10.50c0.75a10.52d 11.27dFirst day 
1.53ab 2.43a 3.72ab11.00c0.72a11.00c 11.72cSecond day 
1.58a 2.43a 3.85a12.33b0.77a12.17b 12.94bFourth day 
1.52ab 2.52a 3.83a14.00a0.80a14.12a 14.92aSixth day 
0.08 N.S 0.140.54N.S0.19 0.25 LSD at0.05% 

* Means within each column with the same letter are not significantly different at 5% level.       
 
Table 5: Fruit chemical characteristics of “Rothana” date palm cultivar at tamer stage as affected  by pollination time during 2011 and 2012 

seasons. 
Moisture 
content 

(%) 

Total sugars
(%) 

Non- Reducing 
sugars (%) 

Reducing sugars
(%) 

Acidity 
(%) 

TSS 
(%) 

Pollination time after 
spathe opening 

2011 season
16.69c 47.67c12.83a34.84b0.55a 50.0c First day 
17.97b 50.10b12.88a37.22b0.51b 51.9bc Second day 
18.70b 50.56ab12.18a38.38ab0.44c 52.4b Fourth day 
19.79a 51.99a10.91a41.08a0.47c 54.9a Sixth day 
0.93 1.45N.S3.730.03 2.14 LSD at0.05% 

2012 season
18.19c 50.40c9.35a41.05c0.75a 55.0c First day 
18.77b 52.97b8.91a44.06b0.65b 56.6b Second day 
19.34ab 55.10a8.80a46.30a0.52c 58.6a Fourth day 
19.69a 56.54a8.73a47.82a0.45d 59.4a Sixth day 
0.57 1.70N.S2.000.05 1.46 LSD at0.05% 

* Means within each column with the same letter are not significantly different at 5% level. 

 
Fruit chemical characteristics:  
 
 Data in Table (5) showed the effect of different pollination dates following female spathe cracking of " 
Rothana " date palm on fruit chemical characteristics at tamer stage in the two seasons of the study .The present 
data clearly indicated that delaying pollination to 4 or 6 days from the time of spathe cracking significantly 
increased the TSS (%), reducing sugars  (%) and total sugars (%)content than the pollination at first day after 
cracking. This was true in both seasons of study. However, the difference between the two treatments was 
negligible. Non-reducing sugars (%) content was not significantly affected by any of the experimental 
treatments in both seasons. As shown in the attached table, it is obvious that pollinating female spathe, 4 or 6 
days after its cracking significantly decreased the acidity than pollination at first day after cracking in both 
seasons. Such results could be attributed to the effect of delayed pollination on lowering the fruit set, 
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consequently reduction of the fruit number per bunch. It had been found advantageous to supply adequate 
carbohydrates and other essential of food for fruits to haste the maturity which in turn improve the fruit quality. 
Similar findings were reported by El-Kassas and Mahmoud (1984), Abdalla and Abou Sayed-Ahmad (1993), 
Moustafa (1998), Abdallah et al., (2002) and Al-Wasfy (2005) who mentioned that fruit chemical constituents 
were significantly improved when pollination was delayed to 6-9 days from time of female spathe cracking. 
 
Conclusion: 
 
 From the foregoing results, it is noticed that earlier pollination of " Rothana " date palm under Riyadh 
condition during the first day after female spathe cracking  gave higher fruit set percentage with low quality of 
fruits due to the great number of fruits per bunch. On the other hand, pollination after 4 or 6 days of spathe 
cracking caused lower fruit set and less bunch yield, but it gained better fruit properties due to the lesser number 
of fruits per bunch. Such effect is similar to the effect of fruit thinning and was accompanied by improving fruit 
quality. 
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