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        HE effect of gibberellic acid (GA3), naphthalene ascetic acid 

……(NAA) , benzyl adenine (BA) and salicylic acid (SA) at different 

concentrations on bunch weight, fruit quality and harvest date of date 
palms (Tamr cv.) was studied for two successive seasons (2013 & 

2014) at a commercial orchard in Dakhla oasis, El-Wady El-Gadid 

Governorate, Egypt . In general, all treatments significantly increased 

the bunch weight and fruit physical properties as compared with 

control. Best results were achieved by GA3 at 150 ppm followed by 
NAA at 150 ppm when sprayed two times (at 4 and 8 weeks after 

pollination), represented in increasing bunch weight, fruit weight and 

dimension and flesh weight percentage with high content of TSS, 

reducing sugars and total sugars. While the lowest fruit content of 

TSS, total and reducing sugars were obtained with SA application as 
compared with other treatments or untreated one (control). On the 

other hand all tested growth regulators delayed harvesting. Tamr dates 

were harvested with a delay between 5 and 23 days when bunches 

sprayed with BA and NAA, respectively  

 
Thus, the most beneficial treatment in this trial concern is GA3 at 

150 ppm, 4 and 8 weeks after pollination, which produced heaviest 

bunch weight and high fruit weight and dimensions and flesh weight 

percentage with high content of TSS, total and reducing sugars (which 

meaning high fruit quality) and could be considered as a 
recommended treatment under the conditions of this experiment.    
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Egypt could be considered as one of the major date producing countries in the 

world with 1414000 tons (FAO, 2012). Date palm (Phoenix dactylifera L.) is 

grown in Nile Valley and desert districts. About two hundred different date 

cultivars are known, of these only a few are important. Tamr date cultivar is one 

of the most important cultivar of dry dates group in El-Wady El- Gaded 

Governorate, Egypt and demanded in local market for its good quality. For these 

reasons it is very important to try different treatments aiming to improve its fruit 

quality. Plant growth regulators play an important role in regulating fruit growth 

and development. Some of these substances were used in controlling ripening 

date as well as improving the fruit quality, which act for increasing the income of 

farmer. Findings from implemented studies revealed that NAA increased 

increased fruit size, weight and delayed ripening of dates (Aboutalebi & 
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Hasanzadah, 2007, Kassem et al., 2010 and Moustafa et al., 1996). Spraying 

NAA and GA3, affected fruit retained percentage, bunch weight and fruit quality 

as well as fruit contents of T.S.S., total sugars and reducing sugars of date palm 

cultivars (Al-Qurash et al., 2012). The cytokinins are plant growth regulators 

that enhance plant cell division and cell expansion, spraying 75 ppm of cytophex 

increased fruit and flesh weight, fruit length and diameter of Samany and 

Zaghloul fruits (El-Kosary, 2009). Salicylic acid (SA) is a simple phenolic 

compound it is recognized as plant growth regulators , because of its external 

application effect on many plant growth physiological processes (Akhodart, 

2004). The effect of growth regulators on yield and fruit quality of date palm has 

been reported by El-Makhtoun et al. (1995), Moustafa et al. (1996), Al-Kalifah 

et al. (2007), Aboutalebi & Hasanzadah (2007), Harhash & Al-Obeed (2007), 

Soliman (2007), Tavakkoli et al. (2007), Abdolali & Abdi (2010) and Al-Obeed 

(2010). The main objectives of the present work were to study the effect of 

growth regulators, gebberellic acid (GA3), naphthalene ascetic acid (NAA), 

benzyl adenine (BA) and salicylic acid (SA) at different rates on harvest date, 

bunch weight and fruit quality of Tamr date cultivar.  

                 

Materials and Methods 

 

The present study was conducted through two successive seasons (2013 and 

2014) on Tamr date palms (dry cultivar) grown in sandy soil at a commercial 

orchard in Dakhla oasis, El-Wady El-Gadid Governorate, Egypt. Palms were 

about 12 years old planted at 7×7 meter apart and subjected to the common 

cultural practices. Only nine bunches of nearly equal size were left on each palm, 

these bunches were pollinated by using pollen grains from the same male palm in 

both seasons. Four palms were selected as uniform as possible for this study. 

Nine treatments were applied on the same four selected palm trees, each 

treatment had four replication each replicate was represented by one bunch.  

Eight treatments of gibberellic acid GA3 at 100 & 150 ppm, naphthalene ascetic 

acid (NAA) at 100 & 150 ppm, benzyl adenine (BA) at 50 & 100 ppm and 

salicylic acid (SA) at 50 & 100 ppm were sprayed as well as the control which 

sprayed with tap water. Spraying was done in early morning with a hand sprayer. 

The application of growth regulators was done twice at 4 and 8 weeks after 

pollination in both seasons to determine the effect of these substances on bunch 

weight, fruit quality and harvest date of date palms (Tamr cv.)  

 

At picking time (all bunches were harvested when 75 percent of fruits were 

on tamar stage), bunch weight (kg) was recorded. Sampling of 20 fru its was 

randomly selected from each replicate to study different physical properties 

including weight of fruit and seed, pulp (flush) weight % and fruit dimension. 

Total soluble solids (TSS), acidity, total and reducing sugars content were also 

determined according to the methods of A.O.A.C (2000). 
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The obtained data were subjected to analysis of variance in randomized 

complete block design according to Snedecor and Cochran (1980) and new 

L.S.D. (0.05) was used for comparison (Waller and Duncan, 1969).  

 

Results and Discussion 

 

Date of harvesting and bunch weight: 

Results of both seasons Table 1 reveal that all tested growth regulators 

delayed harvesting. Tamr dates were harvested delay 5-7 days when bunches 

sprayed with BA followed by SA (10-11 days) and GA3 treatments (16-19 days), 

while harvesting date was prolonged by 20 – 23 days when bunches sprayed with  

NAA. These results are in agreement with Kassem et. al.,2010 who founded that 

the harvest was delayed by one month with NAA, GA 3, three weeks with SA and 

by two weeks with BA.  

 

 Regarding bunch weight the same table show that all tested treatments 

significantly increased the average of bunch weight than that of the control. The 

highest bunch weight was obtained with GA 3 at 150 ppm (12.43 & 12.72 kg) 

followed by GA3 at 100 ppm (11.86 & 12.14 kg) and BA at 100 ppm (11.50 & 

12.04 kg), whereas, the lowest bunch weight was recorded by un-treated bunches 

(7.76 & 8.13 kg) in the first and second seasons, respectively. Bunch weight was 

not affected by different rates of all tested growth regulators. In other words, no 

significant differences were detected in this respect between the two levels of all 

growth regulators treatments. This was true in the two seasons of study. These 

results are in agreement with those reported by El- Makhtoun et al. (1995), 

Moustafa et al. (1996), Tavakkoli et al. (2007), El-Kosary (2009) and Al- Obeed 

et al. (2010). 

  
TABLE 1. Effect of some growth regulators on bunch weight (kg) and date of 

harvesting of Tamr date cv. during 2013 and 2014 seasons. 

 

Treatments 
Harvesting date Bunch weight (kg) 

2013 season 2014 season 2013 season 2014 season 

control 5/11 10/11 7.76 8.13 

GA3 at 100 ppm 21/11 27/11 11.86 12.14 

GA3 at 150 ppm 22/11 29/11 12.43 12.72 

NAA at 100 ppm  25/11 2/12 10.00 10.50 

NAA at 150 ppm 27/11 3/12 10.50 11.34 

BA at 50 ppm 11/11 17/11 11.00 11.60 

BA at 100 ppm 10/11 17/11 11.50 12.04 

SA at 50 ppm 16/11 21/11 9.00 9.78 

SA at 100 ppm 16/11 20/11 9.82 10.17 

 

Fruit physical properties: 

Tables 2 & 3 show that all tested growth regulators significantly increased 

the average fruit weight, fruit dimension and pulp weight percentage of Tamr 

dates as compared with the control. Fruit physical characteristics of Tamr date 
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palm were higher at the high rate of tested growth regulators was more effective 

than the low rate but these differences did not reach the level of significance 

except GA3 treatment. Best results in fruit weight were achieved when bunches 

sprayed two times (at 4 and 8 weeks after pollination) by GA 3 at 150 ppm (13.96 

& 13.90 gm) followed by NAA at 150 ppm (12.73 & 13.00 gm) and BA at 100 

ppm (12.01 & 12.35 gm) as compared with the control which produced the 

smallest fruit weight (8.02 & 8.34 gm) in the first and second seasons, 

respectively. 

 

 In regard to seed weight the obtained data revealed that there are no 

significant differences in seed weight between different growth regulators 

including the control, this was true in the two experimental seasons. In other 

words, the increase in fruit weight by tested treatments could be mainly 

attributed to the increase in pulp weight without regard to the changes of seed 

weight. 

 

Regarding pulp weight percentage the same tables show that the same trends 

as observed in fruit weight, i.e. the tested treatments significant ly increased the 

pulp weight % as compared with the control. The upper most values were 

obtained by GA3 at 150 ppm (90.40 & 90.93%) followed by NAA at 150 ppm 

(89.99 & 90.00 %) and BA at 100 ppm (89.34 & 90.28 %) as compared with the 

control (82.54 & 84.41%) in the first and second seasons, respectively. 

 

As for fruit dimension data reveal a nearly similar trend as discussed for fruit 

weight. Growth regulators significantly increased both fruit length and diameter 

as compared with the control in both seasons. Significant differences were 

detected between various treatments and the increase in fruit dimension. GA 3 at 

150 ppm was the most effective in increasing fruit dimension as compared with 

other growth regulators in the two seasons of the study. The improvement in fruit 

physical properties as a result of growth regulators treatments might be due to 

their influence in enlarging the cells size and enhancing the strength of 

carbohydrate sink, thus increasing fruit size and weight (Al-Obeed, 2010). These 

results are in harmony with the findings of many scientists  for several date 

cultivars (El-Makhtoun et al., 1995, Stern et al., 2006, Aboutalebi & 

Hasanzadah, 2007, Soliman, 2007, Al-Obeed, 2010, Al-Quash et al., 2012 and 

El-Kosary, 2009), they found that growth regulators increased date fruit growth 

and  improved fruit physical properties. 

 

Fruit chemical properties 

The results presented in Tables 4 & 5 indicate that in both seasons the studied 

treatments of  growth regulators except BA and SA caused a significant increase 

in fruit content of T.S.S as compared with the control. Fruits produced from 

bunches sprayed by GA3 at 150 ppm contained significantly higher TSS (79.21 

& 73.40 %) than those produced from other treatments. On the other hand 

application of SA at 100 ppm significantly decreased TSS (66.00 & 62.00%) as 

compared with the control (70.40 & 66.00%), this was true in the two seasons. 
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TABLE 2. Effect of some growth regulators on fruit physical properties of Tamr 

date cv. during 2013 seasons. 

Treatments 

Fruit 

weight 

(gm) 

Fruit 

length 

(cm) 

Fruit 

diameter 

(cm) 

Pulp 

weight 

% 

Seed 

weight 

(gm) 

Control 8.02 3.80 2.40 82.54 1.40 

GA3 at 100 ppm 12.44 4.40 3.29 88.91 1.38 

GA3 at 150 ppm 13.96 4.90 3.48 90.40 1.34 

NAA at 100 ppm 11.59 4.25 3.04 88.09 1.38 

NAA at 150 ppm 12.73 4.50 3.23 89.00 1.40 

BA at 50 ppm 11.50 4.14 3.01 88.08 1.37 

BA at 100 ppm 12.01 4.30 3.14 89.34 1.28 

SA at 50 ppm 9.32 4.04 2.80 85.30 1.37 

SA at 100 ppm 9.70 4.16. 2.94 85.97 1.36 

New L.S.D. at 0.05 1.42 0.35 0.42 1.12 N.S. 

 
TABLE 3. Effect of some growth regulators on fruit physical properties of Tamr 

date cv. during 2014 seasons. 

Treatments 

Fruit 

weight 

(gm) 

Fruit 

length 

(cm) 

Fruit 

diameter 

(cm) 

Pulp 

weight % 

Seed 

weight 

(gm) 

Control 8.34 3.91 2.65 84.41 1.30 

GA3 at 100 ppm 12.66 4.40 3.44 89.96 1.27 

GA3 at 150 ppm 13.90 4.90 3.59 90.93 1.26 

NAA at 100 ppm 11.80 4.30 3.24 89.23 1.27 

NAA at 150 ppm 13.00 4.60 3.36 90.00 1.30 

BA at 50 ppm 11.75 4.20 3.20 89.19 1.27 

BA at 100 ppm 12.35 4.38 3.30 90.28 1.20 

SA at 50 ppm 9.70 4.15 2.95 87.01 1.26 

SA at 100 ppm 10.24 4.20. 3.08 87.69 1.26 

New L.S.D. at 0.05 1.53 0.31 0.38 1.14 N.S. 

 

On the other hand the obtained data in the same table show there are no 

significant differences in fruit acidity between different growth regulato rs 

including the control, this was true in the two studied seasons. 

 

 Regarding total and reducing sugars content in fruits the data show that the 

same trends as observed in TSS, i.e. the highest values of total and reducing 

sugars were obtained by GA3 at 150 ppm (67.34. 63.35 & 43.40, 39.50 %) 

followed by NAA at 150 ppm (65.42. 60.50 & 41.40, 37.50 %) as compared with 

the control (58.63, 53.62 & 34.10. 30.20 %) in the first and second seasons, 

respectively. The obtained data show also that there are significant differences 

between tested rates of GA3 and NAA. fruits produced from bunches sprayed 

with GA3 or NAA at 150 ppm ( high rate) contained significantly higher total 

and reducing sugars than produced from GA 3 or NAA at 100 ppm (low rate). 
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The lowest values in this respect were recorded in fruits produced from bunches 

sprayed with SA at two tested rates while BA treatments gave similar values of 

total and reducing sugars as the control. 

  

Results also  show that the most of these sugars were found as reducing 

sugars. These results are in accordance with the findings of other investigators 

(El- Makhtoun et al., 1995, Harhash & Al-Obeed, 2007, Tavakkoli et al., 2007, 

El-Kosary, 2009, Al- Obeed et al., 2010 and Abdolali & Abdi, 2010). 

 
TABLE 4. Effect of some growth regulators on fruit chemical properties of Tamr 

date cv. during 2013 seasons. 

Treatments TSS % Acidity% 
Reducing 

sugars % 

Non 
reducing 

sugars  

% 

Total 

sugars% 

Control 70.40 0.46 34.10 24.53 58.63 

GA3 at 100 ppm 77.77 0.44 37.90 24.01 61.91 

GA3 at 150 ppm 79.21 0.47 43.40 23.94 67.34 

NAA at 100 ppm 74.29 0.47 36.80 24.24 61.04 

NAA at 150 ppm 77.80 0.49 41.40 24.02 65.42 

BA at 50 ppm 71.20 0.48 34.00 24.85 58.85 

BA at 100 ppm 72.40 0.42 34.00 25.10 59.10 

SA at 50 ppm 68.40 0.49 32.00 25.00 57.00 

SA at 100 ppm 66.00 0.54. 30.50 25.43 55.93 

New L.S.D. at 0.05 2.46 N.S 1.04 1.14 1.74. 

 
TABLE 5. Effect of some growth regulators on fruit chemical properties of Tamr 

date cv. during 2014 seasons. 

Treatments TSS % Acidity% 
Reducing 

sugars % 

Non 

reducing 

sugars  

% 

Total 

sugars% 

Control 66.00 0.36 30.20 23.42 53.62 

GA3 at 100 ppm 71.00 0.38 33.80 23.00 56.80 

GA3 at 150 ppm 73.40 0.40 39.50 22.85 62.35 

NAA at 100 ppm 68.00 0.40 32.70 23.10 55.80 

NAA at 150 ppm 72.40 0.38 37.50 23.00 60.50 

BA at 50 ppm 67.00 0.35 30.10 23.70 53.80 

BA at 100 ppm 68.20 0.37 30.20 24.00 54.20 

SA at 50 ppm 64.50 0.39 28.00 24.00 52.00 

SA at 100 ppm 62.00 0.41. 28.40 24.34 52.74 

New L.S.D. at 0.05 2.39 N.S 1.04 1.12 1.81 

 
Conclusively, the most beneficial treatment in this trial is GA3 at 150 ppm, 4 

and 8 weeks after pollination, which produced the heaviest bunch weight and 

high fruit weight and dimensions and flesh weight percentage with high content 

of TSS and reducing and total sugars (which meaning high fruit quality) and 
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could be considered as a recommended treatment under the conditions of this 

experiment.     
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 تأثير بعض منظمات النمو على جودة ثمار البلح التمر

 
 حمدى عبد العزيز مهدى

 مصر. –القاهرة  –مركز البحوث الزراعية  -معهد بحوث البساتين 

 
تمت دراسة تأثير حمض الجبرليك ونفثالين حمض الخليك وبنزيل أدنين وحمض 

نف التمر في السالسيلك بتركيزات مختلفةعلى محصول وجودة ثمار البلح ص

م وقد آدت كل 2014 – 2013مصر خلال موسمي  –محافظة الوادي الجديد 
المعاملات ألى زيادة معنوية في وزن السوباطة ووزن الثمرة وأبعادها ونسبة وزن 

 اللحم.

 
و  4وأن رش السباطات بحمض الجبرليك أو نفثالين حمض الخليك مرتين بعد 

في المليون أعطت أحسن النتائج المتمثلة  جزء 150أسابيع من التلقيح بتركيز  8

في زيادة وزن السباطة ووزن الثمرة وأبعادها ونسبة وزن اللحم ومحتوى الثمار 
من المواد الصلبة الذائبة والسكريات المختزلة والكلية بالمقارنة بالمعاملات 

آدت المعاملة بحمض السالسيلك ألى أنخفاض الآخرى بما فيها الكنترول. في حين 

في محتوى الثمار من المواد الصلبة الذائبة والسكريات المختزلة والكلية بالمقارنة 
أيام بالمعاملة  5بالكنترول كما آدت كل المعاملات ألى تأخير ميعاد الجمع ما بين 

 يوم بالمعاملة بالنفثالين حمض الخليك.  23بالبنزيل ادنين و

 
جزء في  150ي النتائج أن رش السباطات بحمض الجبرليك بتركيز وتوص

أسابيع من التلقيح كانت أفضل المعاملات لتأثيرها المفيد  8و  4المليون مرتين بعد 

 على زيادة وزن السباطة وجودة ثمار البلح التمر. 
 


