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ABSTRACT 

Date palm dry cultivars (Bartamuda and Sakkoty) plantlets 

resulted from somatic embryogenesis were transferred to different 

treatment for rooting stage to encourage root growth and then production 

a suitable plantlet for acclimatization stage. plantlets were cultured in 

sucrose at (0.0, 10 and 20 g/ L) combined with MS-salt strength at (1/2, 

1/4, 1/8 and 1/16 MS) in addition to NAA at 0.1 mg/ L to liquid media 

without charcoal, the highest mean value of secondary root number and 

secondary root length was obtained by using free sucrose followed by 10 g/ 

L sucrose, on the other hand no signification difference between 10 and 20 

g/ L sucrose on a highest value of root number. MS-salt strength affect 

significantly on plant height, 1/2 MS achieved a highest significant plant 

height, no significant difference were observed between 1/2, 1/4 and 1/16 

MS on a highest value of root number. The combined effect between 

sucrose concentration and MS salt strength indicated that the best medium 

to stimulate the growth and development of adventitious roots of date palm 

plantlets which contained the 1/4 MS salt strength supplemented with 20 g/ 

L sucrose. Sakkoty cv. produced the highest significant value of plant 

height, leave number, root number and root length compared with 

Bartamuda cv.  

            Key words: Salt strength, sucrose, in vitro, tissue culture, date palm.  

 

 

 INTRODUCTION 

            Date palm (Phoenix dactylifera L.) belongs to family Palmaceae 

(Arecaceae). The multiplication of date palm, a dioeciously monocotyledonous 

species, was traditionally achieved by seeds and by off-shoots. However, these 

methods are not sufficient to rehabilitate the date palm groves and can 

inadvertently spread diseases (El-Hadrami et al, 1998). Tissue culture 

micropropagation has been employed to aid in the colonial propagation of 
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numerous plant species (DE-Fossard, 1976). Propagation of palms in vitro has 

been achieved through the initiation of embryogenic callus which subsequently 

gives rise to asexual plantlets (Nwankwo and Krikorian, 1983). The negative 

effects of high sucrose concentration on root formation by the transformation of 

added sugars to soluble and storage forms (Haissing, 1984). 

             Lowering the microelements concentration in the applied basal media of 

fruit trees usually results in an increase in rooting (Newmeth, 1986). This study 

was carried out to determine the best sucrose concentrations and medium strength 

on the rooting stage of date palm dry cultivars (Sakkoty and Bartamuda). 

 

MATERIALS AND METHODS 

 

         This study was carried out in the Central Laboratory of Development of 

Date palm Research at Giza, Egypt during the period from 2003-2008. 
  
Young date palm plants were established as follows: 

         Adventitious roots, fibrous sheath and leaves of selected young offshoots 

were removed acropetally with the help of pruning scissors and serrated knife. 

Under aseptic condition, outer leaves were removed to obtain a terminal portion 

of the shoot, which was 1-2 cm in length and about 0.5- 1.0 cm in width. 

         Date palm explants were surface sterilized by 0.3% Hg Cl2 for 5 minutes 

and dipping the explants in 1.0% NaOCl solution for 5 seconds before culture. 

Shoot tip explants and MS medium supplemented with 100 mg/ L 2, 4- 

dichlorophenoxyacetic acid (2.4-D) +3 mg/ L 2-isopenteny1 adenine (2ip) were 

used to produce embryogenic callus. Embryos were obtained by using MS 

nutrient medium containing 0.1 mg/ L NAA + 0.05 mg/ L BA+ 100 mg/ L 

activated charcoal. Repeated subcultures of individual embryos which gave 

plantlets of date palm cultivars were used as explants.  

         The basic media used in the experiments were that of Murashige and Skoog  

(MS. 1962) at different salt concentrations, supplemented with 0.1 mg/ L 

naphthaleneacetic acid (NAA) without charcoal ( Tisserat, 1984) .The pH of the 

media was adjusted to 5.0 ± 0.1 before autoclaving at 121 C  ْ   and 1.1 kg/ cm
2 
 

for 20 min.  

         Individual plantlets at length 7-9 cm with 2-3 leaves were cultured in large 

tubes (28×250 mm) each tube contained 25 ml liquid MS basal medium in 

addition to 0.1 NAA mg/ L and sucrose was added at varying concentrations, all 

tubes capped with aluminum foil caps . 
 

Effect of sucrose and MS-salt strength concentrations:  

             Different sucrose concentration (0.0, 10 and 20 g/ L), different MS-salt 

strength (1/2, 1/4, 1/8, 1/16 MS) and different combinations between them for 
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plantlets of date palm dry cultivars (Bartamuda and Sakkoty). Each treatment 

included 3 replicates and each replicate involved 15 plantlets. 
 

Statistical analysis 

             The experiments were carried out using completely randomized design 

and treatment was replicated three times. The results were analyzed using 

analysis of variance and the means compared using L.S.D test at 5% according to 

Steel and Torrie (1980). 
 

RESULTS 

 

Effect of sucrose and MS-salt strength concentrations on plant height of 

date palm cultivars: 

           Data in Table 1 showed that sucrose concentrations affect significantly on 

plant height. The highest significant mean values were observed by using 

medium without sucrose and that of adding 10 g/ L sucrose without difference in 

between (18.02 and 17.89 cm/ plant, respectively). 

           According to the effect of MS-salt strength data revealed that using 1/2 

MS produced the highest significant mean value (17.89 cm/ plant), while no 

significant differences were observed between other treatments. 

           Data also showed that, interaction between sucrose and MS-salt strength 

indicated that 1/2 MS without sucrose gave the highest mean value (19.30 cm/ 

plant) while using 1/4 and 1/8 MS + 10 g/ L sucrose produced the lowest mean 

values (15.08 and 15.00 cm/ plant  respectively). Other treatments produced 

intermediate values between the highest and the lowest values. 

           Data about cultivars showed that plantlet of Sakkoty cv. was superior on 

producing plant height (18.29 cm/ plant) than plantlet of Bartamuda cultivar 

(16.18 cm/ plant). 
 

Effect of sucrose and MS-salt strength concentrations on leaves number 

of date plam cultivars: 

          Date tabulated in Table 2  revealed that number of leaves was not affected 

significantly by sucrose concentrations. Regarding the effect of MS-salt strength 

data showed that high values of number of leaves resulted from 1/8 and 1/16 MS 

without significant difference between them (3.53 and 3.35, respectively). Also, 

no significant differences between other treatments. 
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Table 1. Effect of different MS-salt strength and sucrose concentrations on 

plant height (cm) of date palm cvs. Bartamuda and Sakkoty after 6 

weeks from culture.                

(A) 

Sucrose (g/ L) 

(B) 

MS-salt 

strength 

                       (C) Cultivars                     Mean      Mean 

Bartamuda   Sakkoty              (AB)        (A)                                

 
1
/2  16.0 20.67     19.30      18.02 

0.0 
1
/4 13.67 18.97     16.32 

 
1
/8  19.00 19.60     18.33 

 
1
/16  16.67 18.60     18.13 

Mean (AC)  

 

 16.58 19.40  
1
/2  16.67 17.00     16.83      17.89 

10.0 
1
/4  14.00 15.83     15.08 

 
1
/8  12.67 17.33     15.00 

 
1
/16  15.00 17.56     16.28 

Mean (AC)  

 

 14.67 16.93  
1
/2  18.53 14.50     18.52      15.80 

20.0 
1
/4  17.33 19.53     18.43 

 
1
/8  16.28 18.08     17.18 

 
1
/16  17.00 17.83     17.42 

        Mean (AC)  17.29 18.49  

Mean (C)  16.18 18.29  

  Mean (B) MS-salt strength  
1
/2   

    1
/4  

                                                 1
/8  

          1
/16  

17.89   16.61 17.16          17.28 

             Mean (BC) 

(B) 

 MS- salt 

strength 

  (C) Cultivars              

 
Bartamuda   Sakkoty  

1
/2   17.07  18.72 

1
/4   15.11  18.11 

1
/8   15.98  18.34 

1
/16   16.56  18.00 

Mean separation by L.S.D at 0.05   

 A 0.61 AB 1.22  

 B 0.70 AC 0.86  

 C 0.50 BC 0.99  

   ABC 1.72  
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Table 2. Effect of different MS-salt strength and sucrose concentrations on 

leave number of date palm cvs. Bartamuda and Sakkoty after 6 

weeks from culture.               

(A) 

Sucrose (g/ L) 

(B) 

MS-salt 

strength 

            (C) Cultivars                    Mean       Mean 

Bartamuda Sakkoty     (AB)       (A)              

 
1
/2  3.11 3.17   3.14      3.35 

0.0 
1
/4  3.0 3.83   3.42 

 
1
/8  3.33 3.77   3.55 

 
1
/16  3.00 3.6   3.30 

Mean (AC)  

 

 3.11 3.59  
1
/2  3.78 3.20   3.79       3.29 

10.0 
1
/4  2.89 2.83   2.86 

 
1
/8  2.77 4.17   3.47 

 
1
/16  2.77 3.89   3.33 

Mean (AC)  

 

 3.05 3.52  
1
/2  4.17 3.00   3.08      3.35 

20.0 
1
/4  3.16 3.00   3.31 

 
1
/8  3.33 3.83   3.58 

 
1
/16  3.50 3.33   3.42 

Mean (AC)  3.40 3.29  

Mean (C)  3.19 3.47  

Mean (B) MS-salt strength 
1
/2  

1
/4  

   1
/8  

          1
/16   

2.24 3.19    3.53 3.35 

            Mean(BC) 

(B) 

 MS- salt 

strength 

  (C) Cultivars              

 
Bartamuda   Sakkoty  

1
/2   3.35  3.12 

1
/4   3.17  3.22 

1
/8   3.14  3.92 

1
/16   3.09  3.61 

Mean separation by L.S.D at 0.05    

 A N.S AB 0.39  

 B 0.22 AC 0.27  

 C 0.16 BC 0.32  

   ABC 0.55  

 

              As for the interaction between sucrose and MS-salt strength, data 

revealed that 1/4 MS without or with sucrose at 10 or 20 g/ L gave the 

highest mean value of leaves number without difference between them (3.47 and 
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3.42, 3.31, respectively) .On the other hand, the lowest number of leaves was 

obtained with 1/8 MS + 10 g/ L sucrose (2.86). 

           Also, data indicated that Sakkoty cv. was produced the highest significant 

mean value of leave number (3.47) compared with Bartamuda cv. (3.19). 

 

Effect of sucrose and MS-salt strength concentrations on root number of date 

palm cultivars: 

           Data tabulated in Table (3) indicated that the highest significant number of 

roots (3.28 and 3.09) was recorded by sucrose at 10 and 20 g/ L, respectively, 

without significant differences between them. 

          The results concerning the specific effect of the MS-strength indicated that, 

no significant difference were observed between 1/2, 1/4 and 1/16 MS on highest 

mean values of root number (3.44 , 3.29 and 3.21, respectively) while 1/8 MS 

produced the lowest mean value of root number (2.57) . 

            The interaction between sucrose and MS- salt strength data and fig. (A) 

showed that 1/2 and 1/4 MS without sucrose gave the highest mean values (3.75, 

3.47), while 1/8 MS + 20 g/ L sucrose gave the lowest mean value of root 

number (2.06). 

           Considering the effect of cultivars regardless sucrose and MS-salt strength 

concentrations data indicated that Sakkoty cv. was spurious for producing root 

number (3.46) than Bartamuda cv.(2.79). 

 

Effect of sucrose concentrations and MS-salt strength on root length of date 

palm cultivars: 

         Date in Table (4) indicated that no distinctive difference was observed 

among 0.0, 10 and 20 g/ L sucrose on root length. 

         As for the effect of MS-salt strength regardless of sucrose concentrations 

data revealed that the 1/16, 1/8, 1/4 MS produced the tallest roots without 

significant difference between them. 

         Interaction between sucrose and MS-salt strength indicated that 1/4 MS + 

0.0 sucrose gave the highest value (4.67). On the contrary, 1/4 MS + 10 g/ L 

sucrose gave the lowest value (2.86). 

         Plantlet of Sakkoty cv. produced the highest significant value of root length 

compared with plantlet of Bartamuda cv.  
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Table 3. Effect of different MS-salt strength and sucrose concentrations on 

root number of date palm cvs. Bartamuda and Sakkoty after 6 

weeks from culture.            

(A) 

Sucrose 

(g/L) 

(B) 

MS-salt strength 

            (C) Cultivars              Mean      Mean 

Bartamuda Sakkoty         (AB)      (A)  

 
1
/2  3.17 4.33      3.75       3.01 

0.0 
1
/4  3.00 3.33      3.17 

 
1
/8  2.56 2.83      2.70 

 
1
/16  2.67 2.17      2.42 

Mean (AC)  

 

 2.85 3.17  
1
/2  2.61 3.33      2.97         3.28 

10.0 
1
/4  3.11 3.83      3.47 

 
1
/8  2.44 3.5      2.97 

 
1
/16  3.00 4.44      3.72 

Mean (AC)  

 

 2.79 4.78  
1
/2  2.63 3.67      3.15         3.09 

20.0 
1
/4  3.67 3.67      3.67 

 
1
/8  2.00 2.11      2.06 

 
1
/16  2.67 4.33      3.52 

Mean (AC)  2.74 3.44  

Mean (C)  2.97 3.46  

Mean (B) MS-salt strength 
1
/2  

1
/4  

1
/8  

1
/16 

3.44 3.29 2.57 3.21 

              Mean(BC) 

(B) 

 MS- salt 

strength 

  (C) Cultivars              

 
Bartamuda   Sakkoty  

1
/2   2.80  3.78 

1
/4   3.26  3.61 

1
/8   2.33  2.81 

1
/16   2.78  3.65 

Mean separation by L.S.D at 

0.05 

   

 A 0.26 AB 0.53  

 B 0.30 AC 0.37  

 C 0.21 BC 0.43  

   ABC 0.74  

 

 

 



 

 

 

 

 

 

 

320                                                 EL- KHATEEB ET AL. 

 Sakkoty cv. 

                                                                                                              
Figure (A). Effect of different MS-salt strength and sucrose concentrations on 

rooting  stage of Phoenix dactylifera cvs. Sakkoty and Bartamuda. 

 
Bartamuda cv. 

     (1) = 1/2 MS  + 20 g/ L   sucrose    

     (2) = 1/4 MS  + ,,,,             ,,,, 

     (3) = 1/8 MS  +    

     (4) = 1/16 MS + ,,,,             ,,,, 
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Table 4. Effect of different MS-salt strength and sucrose concentrations 

on root length (cm) of date palm cvs. Bartamuda and Sakkoty 

after 6 weeks from culture.                                     

(A) 

Sucrose 

(g/L) 

(B) 

MS-salt strength 

            (C) Cultivars           Mean       Mean 

Bartamuda Sakkoty        (AB)          (A) 

 
1
/2       3.11 3.08      3.75         4.71 

0.0 
1
/4  2.92 4.50      3.17 

 
1
/8  2.67 5.77      2.70 

 
1
/16  3.50 4.17      2.42 

Mean (AC)  

 

 3.05 4.38  
1
/2  3.71 3.63      2.97         3.68 

10.0 
1
/4  2.56 3.17      3.47 

 
1
/8  3.50 4.33      2.97 

 
1
/16  4.23 4.30      3.72 

Mean (AC)  

 

 3.50 3.86  
1
/2  3.83 3.86      3.15         3.74 

20.0 
1
/4  3.33 3.50      3.67 

 
1
/8  2.08 6.00      2.06 

 
1
/16  2.83 4.33      3.50 

Mean (AC)  3.2 4.47  

  Mean (C)  3.19 4.23  

Mean (B) MS-salt strength 
1
/2  

                     1
/4  

1
/8 

                                1
/16  

3.48 3.75 3.78                     3.84 

    

Mean(BC) 

(B) 

 MS- salt 

strength 

  (C) Cultivars              

 
Bartamuda   Sakkoty  

1
/2   3.55  3.40 

1
/4   2.94  4.56 

1
/8   2.75  4.81 

1
/16   3.52  4.17 

Mean separation by L.S.D at 0.05    

 A N.S AB 0.46  

 B 0.27 AC 0.33  

 C 0.19 BC 0.38  

   ABC 0.65  
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The effect of sucrose and MS-salt strength concentrations on number of 

secondary roots of date palm cultivars: 

           Our observation in Table (5) recorded that The highest significant mean 

value of average of number of secondary roots (22.69) was produced when using 

media without sucrose, followed by 10 g/ L sucrose (17.57), while the lowest 

significant value (17.57) of sucrose at  10 g/ L. 

            Data clearly revealed that MS-salt strength had a significant effect of 

average of number of secondary roots. Using 1/4 MS gave the highest mean 

value (19.85) of number  

of secondary roots. Data also cleared that 1/2 MS resulted in the lowest 

significant mean value (15.72). 

            The interaction between sucrose concentrations and MS-salt strength, data 

in Table (5) indicated that 1/16 MS without sucrose gave the highest significant 

average secondary roots number (25.94) followed 1/4 MS without sucrose 

(24.67). On the other hand, the lowest value (8.88) was obtained with 1/16 MS + 

20 g/ L sucrose. 

            Observation about the effect of cultivars showed that Bartamuda cv. gave 

the high significant mean value (20.29) compared with Sakkoty cv. (15.95). 

 

The effect of sucrose and MS-salt strength concentrations on secondary root 

length of date palm cultivars: 

            Data in Table (6) showed that sucrose concentrations affect significantly 

on average of secondary roots length. Media without sucrose gave the highest 

significant secondary root length (1.02). Also, the magnitude of sucrose at 20 g/ 

L gave the lowest mean value (0.79). 

            The specific effect of MS-salt strength regardless of sucrose revealed that 

1/4 MS gave the highest significant mean value (1.04), followed by 1/16 and 1/8 

MS (0.90 and 0.86, respectively) without significant difference in between. While 

1/2 MS gave the lowest significant mean value (0.72). 

             The interaction between sucrose and MS-salt strength, data clearly 

showed that 1/16 and 1/4 MS without sucrose produced the highest significant 

mean values (1.32 and 1.24, respectively) without difference between them. On 

the other hand, using high concentration of sucrose (20 g/ L) with 1/2 MS 

produced the lowest mean value (0.64). 

           Observation about cultivars, data indicated that plantlet of Bartamuda cv. 

was significantly higher (0.95) than Sakkoty cv. (0.81). 
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Table 5. Effect of different MS-salt  strength and   sucrose  concentrations on   

number  of secondary roots of date palm cvs. Bartamuda and 

Sakkoty after 6 weeks from culture.                                   

(A) 

Sucrose (g/ L) 

(B) 

MS-salt 

strength 

            (C) Cultivars                Mean      

Mean 

Bartamuda  Sakkoty             (AB)         (A) 

 
1
/2  19.83 18.40     19.12   22.69 

0.0 
1
/4  24.50 24.83     24.67 

 
1
/8  22.00 20.10     21.05 

 
1
/16  33.89 18.00     25.94 

Mean (AC)  

 

 25.06 20.33  
1
/2  15.33 14.75     15.04   17.57 

10.0 
1
/4  22.11 13.33     17.72 

 
1
/8  21.6 16.75     19.17 

 
1
/16  22.49 14.20     18.35 

Mean (AC)  

 

 20.38 14.76  
1
/2  10.67 15.33      13.00  14.08 

20.0 
1
/4  20.67 13.63      17.15 

 
1
/8  20.83 13.77      17.30 

 
1
/16    9.50    8.27        8.88 

Mean (AC)  15.42 12.75  

      Mean (C)  20.29 15.95  

Mean (B) MS-salt strength 

 
1
/2  

1
/4  

1
/8 

1
/16 

15.72 19.85 19.17 17.73 

Mean  (BC) 

(B) 

 MS- salt 

strength 

  (C) Cultivars              

 
Bartamuda   Sakkoty  

1
/2   15.28  16.16 

1
/4   22.43  17.27 

1
/8   21.48  16.87 

1
/16   21.96  13.49 

Mean separation by L.S.D at 0.05    

 A 0.53 AB 1.06  

 B 0.61 AC 0.75  

 C 0.43 BC 0.87  

   ABC 1.50  
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Table 6. Effect of different MS-salt strength and  sucrose concentrations on 

secondary root length (cm) of date palm cvs. Bartamuda and 

Sakkoty after 6 weeks from culture.         

(A) 

Sucrose 

(g/L) 

(B) 

MS-salt strength 

            (C) Cultivars        Mean      Mean  

Bartamuda   Sakkoty     (AB)         (A)    

 
1
/2  0.77 0.80     0.78        1.02 

0.0 
1
/4  1.78 0.70     1.24 

 
1
/8  0.90 0.53      0.72 

 
1
/16         1.4 1.23      1.32 

Mean (AC)  

 

 1.21 0.82  
1
/2  0.72 0.75      0.74        0.84 

10.0 
1
/4  0.67 1.37      1.02 

 
1
/8  0.62 1.21      0.92 

 
1
/16  0.81 0.54      0.68 

Mean (AC)  

 

 0.70 0.97  
1
/2  0.78 0.50       0.64       0.79 

20.0 
1
/4  1.10 0.63       0.87 

 
1
/8  1.28 0.59       0.94 

 
1
/16  0.60 0.80       0.70 

Mean (AC)  0.94 0.63  

 Mean (C)  0.95 0.81  

Mean (B) MS-salt strength  
1
/2  

1
/4  

1
/8 

1
/16  

0.72 1.04 0.86 0.90  

Mean(BC) 

(B) 

 MS- salt 

strength 

  (C) Cultivars              

 
Bartamuda   Sakkoty  

1
/2   0.76  o.86 

1
/4   1.18  0.90 

1
/8   0.93  0.78 

1
/16   0.94  0.86 

Mean separation by L.S.D at 0.05    

 A 0.04 AB 0.08  

 B 0.05 AC 0.06  

 C 0.03 BC 0.07  

   ABC 0.08  
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DISCUSSION 

 

Effect of sucrose concentrations regardless of MS-salt strength: 

            To negate the need for plants to be photosynthetically active, or even 

photosynthetically competent under artificial lighting, sucrose is added to the 

medium as a carbohydrate source (John et al., 2003). The role of sucrose in 

rooting is more closely linked to the energy supplies than to its osmotic properties 

in rose shoots (Hyndman et al., 1982). Photosynthesis is inhibited when sucrose 

levels increase from 3% to 6% resulting in high levels of starch and sucrose in 

plantlets at the end of the in vitro period (Huylenbroeck and Debergh, 1996). 

Plantlets can grow in vitro in a sugar – free culture medium provided the 

environment is conductive to photosynthesis (Kozai, 1991).  

  Similarly with sugar-free media, in vitro carbon dioxide enrichment in 

association with relative humidity reduction promoted growth, including rooting, 

of transplants of red raspberry (Deng and Donnelly, 1993). Potato plantlets 

cultured on sucrose-free medium with high light and carbon dioxide levels were 

vigorous with good roots so that no particular rooting or acclimatization 

processes were required following transfer to the greenhouse (Kozai et al., 1988). 

Al-Dawayati (2000) who reported that adventitious roots of date palm plantlets 

formation and adventitious roots length were decreased with increasing sucrose 

concentration in culture media. 
 

Effect of MS-salt strength regardless of sucrose concentrations: 

           Reduction of the concentration of MS-salt strength to 3/4 of the original 

formulation stimulated both root formation and plant length of date palm plantlets 

(Abo-El-Soaud, 1999). Khosh and Sink (1982) found that among the MS-salt 

concentration used in the study on   Rose hybrid, 1/2 strength was found to be 

more effective than either full or 1/4 strengths.   

            Scotti and Pais (1990) observed that the highest percentage of rooting and 

vigorous dwarf rose cultivars " Rossamini" plantlets, as well as the highest 

number of roots per plant were obtained in half strength MS. Drew (1987) 

showed that a reduced mineral concentration on the papaya rooting medium 

increased root initiation. Zein El Din (2005) found that using 1/4 MS-salt strength 

led to a significant increase in roots number and length in data palm cultivars. 
 

As for the interaction between sucrose and MS- salt strength concentrations:  

             Growth of carnation plantlets under high light levels was greater on a 

sugar-free medium using nutrient components widely used in hydroponic culture 

than either on a sugar-free medium with 1/2 Murashige and Skoog (MS) 

(Murashige and Skoog, 1962) or sugar containing hydro-ponic or 1/2 MS media 

(Kozai et al., 1988) .  



 

 

 

 

 

 

 

326                                                 EL- KHATEEB ET AL. 

             Takayama and Misawa (1981) on Begonia hiemalis, mentioned that root 

development was superiors in 1/4 strength MS medium. Schum and Bichler 

(1986) on Gerbera jamsonii, found that, increasing the concentration of 

macroelements of MS medium had negative effects on root growth. Liu et al 

(1994) reported that root growth of Dendranthema grandiflora was best on 1/2 

MS medium supplemented with 0.1 mg/ L NAA. 

            On the other hand, Ibrahim et al. (1999) mentioned that the combined 

effect between sucrose concentrations and MS salt strength indicated that the 

media to stimulate the growth and development of adventitious roots of date 

palm plantlets which contained the 3/4 MS salt strength +50 g/ L.  

           Conclusively,  The combined effect between sucrose concentration 

and MS salt strength indicated that the best medium to stimulate the growth 

and development of adventitious roots of date palm plantlets which 

contained the 1/4 MS salt strength supplemented with 20 g/ L sucrose. 

Sakkoty cv. produced the highest significant value of plant height, leave 

number, root number and root length compared with Bartamuda cv.          
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 تأثيز تزكيش انسكزوس وقوى األمالح عهي تطور نباتات نخيم انبهخ  

 خالل مزدهة انتجذيز

 
عبدد  انخددانخ انخطيدد  مذمدد 

*
، عددشم مذمدد   ددفي  عز ددة
*

، عبدد  انمددافب انباددا
**
إيمددا  و 

مذم  مصطفي ساي 
**
  

 ز.م.ع. -الص٘صة -شاهعة الماُسة  -لصزاعة كل٘ة ا -لسن شٌٗة  *

 –هسكللص ال عللْخ الصزاع٘للة  –لألبعللاخ ّجيللْٗس ًا٘لل  اللل لط  الوسكللصٕالوعولل   **

  ز.م.ع. -الص٘صة
 

جن دزاسة بعض الوعاهالت الواحلفة بِدف جشص٘ع ًوْ ّجيْز الصرّز باسحادام ً اجات 

ة هلي اجشٌلة الصسلو٘ة ال سجولْدا ّالسلتْجٔ صنصلٌاف شا لةن الٌاجصل صلٌفًٖا٘  الل لط 

ّذلك للعصْل علٖ  ً اجلات هٌاسل ة لوسظللة اجللولة . ظ٘لد جلن دزاسلة جلخذ٘س اسلحادام 

م لحللسن باافللا ة لحللخذ٘س اسللحادا شللن/ 01   01السللتسّش بحسك٘للصات هاحلفللة ص صللفس   

ن ّللد جلن دزاسلة 0/01   0/8   0/4   0/0لْٓ نهالض هاحلفة لوْزاش٘صٔ ّستْز ص 

هلصن/لحلس ًفحلال٘ي ظلاهض الال٘لك لل ٘للة السلا لة  لٖ علدم  1.0ُرٍ العْاهل   لٖ ّشلْد 

ّشْد الفعن .ّنّفعث الٌحا س نى نعلٔ ل٘ولة لعلدد الصلرّز الراًْٗلة ّاسلحيالحِا جعملك 

بٌ٘وا ال ْٗشد  سق  شن/ لحس ستسّش. 01دام جسك٘ص  ٔ عدم ّشْد الستسّش ّٗلَ٘ اسحا

شن/لحس ستسّش ظ٘د كاى هحْسط علدد الصلرّز نعللٔ هلا  01   01هعٌْٕ ب٘ي جسك٘ص 

ّنعلٔ ل٘ولة لعلدد  MS 0/0ٗتْى. بٌ٘وا جعممث نعلٔ ل٘وة لوحْسط ازجفاع الٌ ات عٌد 

ن. ّللد بلدّى  لسّق هعٌْٗلة ب٘لٌِ MS 0/01  0/4  0/0الصرّز جعممث عٌد اسلحادام 

شن/ لحس ستسّش نعئ نعلٔ ل٘ولة  MS  ّ01 0/4ّشد نى اسحادام ب٘لة جعحْٓ علٔ 

الزجفللاع الٌ للات ّعللدد اجّزاق ّعللدد الصللرّز ّ للْل الصللرّز . جفللْق صللٌ  سللتْجٔ 

 علٔ صٌ  بسجوْدا  ٖ ازجفاع الٌ ات ّعدد اجّزاق ّعدد الصرّز ّ ْل الصرّز. 


