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Abstract : 
This study was conducted to examine the effect of silver thiosulphate (STS) and 
glutamine at various concentrations on direct organogenesis and shoots 
multiplication of date palm (Phoenix dactylifera L.) Barhi and Maktom cvs. Shoot 
tip quarters were cultured in vitro on modified MS medium supplemented with 2.0 
mg/1 2ip, 1.0 mg/1 BA, 1.0 mg/1 NAA and 1.0 mg/1 NOA with various 
concentrations of STS (30, 60, 90 and 120 µM) and glutamine at (0.35, 0.70, 1.4 and 
2.1 mM). The same concentrations were used in multiplication stage with 
medium supplemented with 4.0 mg/1 2ip, 2 mg/1 BA, 1.0 mg/1 NAA and 1.0 mg/1 
NOA. Results indicated that the addition of STS at 90 µM and glutamine at 0.7 mM 
gave the best result for adventitious bud formation after 16 weeks (8.1 and 9.4 buds 
per explant for Barhi and Maktom respectively). Subculturing of these buds on 
agitated liquid MS medium with 90 µM STS and 1.4 mM glutamine gave the highest 
average of shoots number (12.5 and 14.7 shoots for Barhi and Maktom respectively). 
Maktom cultivar produced more buds and shoots than Barhi irrespective of the level 
of STS and glutamine. Shoots were rooted and successfully transferred to soil. 
These results confirm the importance of supplementing plant culture media of date 
palm cvs. Barhi and Maktom with both silver thiosulphate and glutamine in order 
to optimize and improve the clonal propagation protocol for these two cultivars.  

  

)Phoenix dactylifera L. (

 

.  MS 
2.0 /2ip 1.0 /BA 1.0 /NAA 1.0 /

NOA )

 

120  (



Journal of Biotechnology Research Center                                                                    Volume 3 

 
No. 1- 2009   

38  

)

 
2.1 (  .

MS 4.0 /

 
2ip2.0 /

 
BA1.0 /NAA 1.0 /

 
NOA  .90 0.7 

16 )8.1 9.4 
( .  MS 

90 1.4 
12.5 14.7 

 

 .

 

 .

 

 .

 

    .  

  

Introduction : 
Date palm (Phoenix dactylifera L.) (2n=2x=36) is a dioeciously, perennial, 
monocotyledon fruit trees that belong to the family of Arecaceae [1]. Dates are the 
major fruit crop of arid climate region in Middle East and North Africa. The 
heterozygosis

 

of date palm makes its progeny strongly heterogeneous [2]. Thus the 
propagation of date palm through offshoots is preferred over the seedlings. Since 
propagation through offshoots is slow and affected by their low survival rate, tissue 
culture of female plants has been preferred widely for mass production of true-to-type 
plants of elite varieties in demand.  
Since the first attempts of date palm propagation by tissue culture [3, 4] until now, two 
methods of propagation were developed, somatic embryogenesis and direct 
organogenesis. The production of somatic embryos from embryogenic callus was reported 
by many researchers [5, 6, 7, 8], as well as axillaries branching of shoot tip [9,10]. While 
[11.12] was success to enhance adventitious bud formation on shoot tip. Despite the fact 
that the first method is the most commonly used in commercial plant tissue culture labs, it 
involves the possibility of undesirable genetic variability. Direct organogenesis produces 
genetically identical, true to type plants; it presents an effective tool to the large scale 
vegetative propagation of date palm.  
It is known that organ cultures as well as callus culture are able to produce the gaseous 
hormone ethylene [13]. Ethylene accumulation was found to be effected by tubes or 
flask closure method, gases exchange level and flaming. Ethylene accumulation causes 
culture growth inhibition [14]. Since silver Ions inhibit the action of ethylene, both silver 
thiosulphate (STS) (Ag2S2O3) and silver nitrate AgNO3 are effective in preventing ethylene 
action although the last is much more effective because it is readily translocated [15]. 
Glutamine was reported to stimulate growth and somatic embryos formation in date palm 
[10,16]. Therefore the aim of this study is to examine various concentrations of STS and 
Glutamine to stimulate the initiation and multiplication of adventitious buds directly from 
shoot tips of date palm cvs. Barhi and Maktom.   
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Material and Methods: 
1.Explants preparation and sterilization: Young offshoots of Barhi and Maktom cultivars 

(2-3 years old) were chosen and detached from mother palm. Offshoot's leaves were 
dissected acrepotaly until the shoot tips were appeared, shoot tips of 3 cm (apical 
meristem with soft inner leaves), were excised with immature fiber of 2 cm diameter 
and then applied in antioxidant solution consisted of 150 mg/1 citric acid plus 100 mg/1 
ascorbic acid [17]. Explants were sterilized in 2.0% sodium hypochlorite solution 
containing eight drops of Tween-20 as emulsifier for 20 minutes with vacuum, and 
rinsed three times with sterile distilled water. Then transferred to Petri dishes and leaf 
primordia were removed except two pairs surrounding the apical meristem. 

2. Initiation stage: The medium of initiation stage was composed of [18] (MS) salts 
plus the following in mg/1: thiamine-HC1 1.0; pyridoxine-HCl 1.0; adenine sulfate.2H2O 
50; myo-inositol 100 ; NaH2PO4.2H2O 170; sucrose 30000 activated charcoal 2000 and 
agar-agar 7000. The pH of the medium was adjusted to 5.7 with 0.1N NaOH or HC1, 
before the addition of agar. The media were dispensed into culture jars with 25 ml in 
each one, then covered with polypropylene caps and then sterilized in autoclave under 
121 °C and 1.04 kg/cm2 for 15 minutes. Apical meristem were divided longitudinally 
into four equal segments and cultured in the jars aseptically under laminar air flow 
cabinet. Cultures were incubated in the dark, to reduce phenolic secretions from the 
explants for one month. The apical meristem quarters then removed and culture on 
media of the same composition supplemented with 2.0 mg/1 isopentenyladenine (2ip), 
1.0 mg/1 benzyl adenine (BA), 1.0 mg/1 naphthalene acetic acid (NAA) and 1.0 mg/1 
naphthoxyacetic acid (NOA) [19]  with various concentrations of STS (30, 60, 90 and 
120 µM). Cultures with the best response were transferred to media of the same 
composition as above with glutamine at (0.35, 0.70, 1.4 and 2.1 mM), to make better 
control of plant growth regulators concentrations, activated charcoal was changed by 2g/l 
of polyvenypyroledone (PVP). After that all cultures were incubated in culture room 
under low light intensity of 1000 lux for 16 hours daily and 27±1 °C for four weeks. The 
reculture was conducted every four weeks for four times until the buds initiation in 
which data (number of forming buds) was recorded. The replicates were ten for each 
treatment.   

3.Multiplication stage: The formed buds of the two cultivars were divided into small 
clumps, each one containing three buds, and cultured on medium of same 
composition except the hormonal addition. The same concentrations of STS and 
Glutamine were used in multiplication stage with agitated liquid MS medium 
supplemented with 4.0 mg/1 2ip, 2 mg/1 BA, 1.0 mg/1 NAA and 1.0 mg/1 NOA [19]. The 
replicates were ten for each treatment. Cultures were incubated under same conditions 
as above. Reculture was carried out every four weeks, data (number of shoots) recorded 
after eight weeks. All the experiments were factorial and the experimental design used in 
this study was Complete Randomized Design (CRD), and wherever there was a 
significant effect, less significant difference (LSD) was used to compare among means 
at 5% level probability.  
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Result and Discussion: 
Effect of STS:  Results shown in table (1) indicated that the addition of STS increased 
significantly the number of adventitious buds proliferated from shoot tip quarters for both 
cultivars. The highest number was achieved at 90 µM of STS which gave 7.1 buds. 
Maktom explants produced significantly more buds 6.7 buds than Barhi 5.8 buds 
irrespective of the level of STS. The results indicated significant interaction between 
cultivars and concentrations of STS. The highest number was achieved at 90 µM of STS 
which gave 6.8 and 7.3 buds for both cultivars respectively Fig (1). STS also had a 
significant effect on shoot multiplication after 8 weeks of culture on multiplication 
medium. Results shown in table (2) indicated that the addition of STS at 90 µM to the 
culture medium increased significantly the number of adventitious shoots up to 10.3 for 
both cultivars. The addition of 120 µM of STS caused significant reduction in shoots 
number comparing with 90 µM of STS.   

Table (1): Effect of various concentrations of silver thiosulphate (STS) on adventitious bud 
formation of date palm cvs. Barhi and Maktom after 8 weeks of culture on initiation medium.    

  
  
  
  
  
  
   

                   

Table (2): Effect of various concentrations of silver thiosulphate (STS) on shoots 
multiplication of date palm cvs. Barhi and Maktom after 8 weeks of culture on multiplication 
medium              

Maktom produced significantly more shoots (9.3 shoots) than Barhi (8.8 shoots) 
irrespective of the level of STS. The results also indicated significant interaction between 
cultivars and concentrations of STS in shoots multiplication. The highest number was 
achieved at 90 µM of STS which gave 10.3 shoots for both cultivars Fig (2 and 3). The 
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above results indicated that STS promote shoots regeneration and multiplication of date 
palm in vitro. This might be due to the role of silver ions which overcome the action and 
metabolism of ethylene [20]. Ethylene is known to inhibit and sometime stimulate in vitro 
growth and morphogenesis depending upon the species and culture stage [21].                

Fig (1)  Shoot tip quarter of Barhi cultivar after 16 weeks of growing in initiation medium 
supplemented with 90 µM of STS and 0.7 mM of glutamine                

Fig (2) Shoots multiplication of Barhi cultivar after 8 weeks growing in shoots multiplication 
medium supplemented with 90 µM of STS   

The reference [22] reported that direct shoot formation on Begonia x richmondensis stem 
segments was inhibited by 2-20 mg/l ethephon and completely prevented by 200 mg/l. In 
date palm tissue culture it was reported that AgNO3 increased embryogenic callus weight in 
the absence of cytokinin, similar effects were noted upon the numbers of embryos formed, 
although here the number was reduced by an increase in AgNO3 concentration [23]. 
Effect of Glutamine: Results shown in table (3) indicated that the addition of glutamine to 
the initiation medium supplemented with the best concentration of STS (90 µM) increased 
significantly the number of adventitious buds proliferation from shoot tip quarters for both 
Barhi and Maktom cultivars.   
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Table (3): Effect of various concentrations of glutamine on adventitious bud formation of date 
palm cvs. Barhi and Maktom (in presence of 90 µM of STS) after 8 weeks of culture on 
initiation medium.         

  
    

Fig (3) Shoots multiplication of Barhi cultivar after 8 weeks growing in Shoots multiplication 
medium supplemented with 90 µM of STS and 1.4 mM of Glutamine   

The number of proliferated buds then reduced significantly with the increasing of STS 
concentrations over 0.7 mM.  Fig (1 and 4). Maktom explants produced significantly more 
buds 7.9 buds than Barhi 6.6 buds irrespective of the level of glutamine. The results 
indicated significant interaction between cultivars and concentrations of glutamine. The 
highest number was achieved at 0.7 mM of glutamine which gave 8.1 and 9.4 buds for both 
cultivars respectively. Results shown in table (4) indicated that the addition of glutamine 
increased significantly shoots multiplication after 8 weeks of culture on multiplication 
medium supplemented with various concentrations of glutamine. The number of shoots 
were increased by increasing glutamine concentrations up to 13.6 shoots at 1.4 mM of 
glutamine then reduced significantly to 10.4 shoots at 2.1 mM. Maktom produced 
significantly more shoots (11.8 shoots) than Barhi (11.0 shoots) irrespective of the level of 
glutamine. The results indicated significant interaction between cultivars and 
concentrations of glutamine. The highest number was achieved at 1.4 mM of glutamine 
which gave 12.5 and 14.7 shoots for both cultivars respectively.  
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Table (4): Effect of various concentrations of glutamine on shoots multiplication of date palm 
cvs. Barhi and Maktom (in presence of 90 µM of STS) after 8 weeks of culture on 
multiplication medium 

  
  
   

  
  
        

 

Fig ( 4)  Shoot tip quarter of Maktom cultivar after 16 weeks of growing in initiation medium 
supplemented with A: control B: 90 µM of STS and 0.7 mM of glutamine  

These results revealed the effectiveness of glutamine to promote shoots regeneration and 
multiplication of date palm in vitro culture. This might be due to the rapid uptake of 
reduced nitrogen which provided by this amino acid [24]. Glutamine and glutamic acid are 
directly involved in the assimilation of NH4

+. A direct supply of these amino acids should 
therefore enhance the utilization of both nitrate and ammonium nitrogen and its conversion 
into amino acids [15]. The addition of glutamine in date palm tissue culture media 
increased callus quality and somatic embryos formation [16], shoots vegetative 
multiplication [10] and adventitious bud multiplication [25].   
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Fig (5) Shoots multiplication of Maktom cultivar after 8 weeks growing in Shoots 
multiplication medium supplemented with A: control B: 90 µM of STS and 1.4 mM of 
Glutamine  

In conclusion, the positive role of STS and glutamine in this study leads to the 
recommendation to include them in the commercial micropropagation programs of these 
two cultivars.  
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