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ABSTRACT 

 
Some aspects of micropropagation of date palm ( Phoenix dactylifera , L ) 

Zaghloul cv . as affected by certain growth factors including type of explants ,media 
and some growth substance were examined . indirect somatic embryogenesis by 
initation callus from shoot apices , axillary buds,and leaf primordia explants and 
germination of somatic empryoes from callus were used. 

   Shoot tips explants were superior for surviving and swelling valus fllowed 
by leaf  primordia and axillary buds. The callus obtained in all culture media were 
yellowish and aggregated  

 Callus formation /explant was positive correlated with levels of auxins used  
(2,4-D and NAA) especially in the presence of 2 ip and friable callus growth/explant 
was increased with culturing period. 

   The presence of auxins and cytokinins in compinations gave the best 
results for date palm empryogenic callus formation  at the stage of callus formation 
,callus differentiation and the balances between these substances are important at 
these stages .However ,MS alone gave the lowest results in this respect and the 
exogenous supply of growth substances  is recommended.For the Mature somatic 
embryoes production, Average number of embryos per explant was found to be 
dependent on the explant used as well as the exogenous growth substans. 

As for Shooting multiplication , the data show that shoot number formed from 
different sources of the explants used as well as average number of the secondary 
mature somatic embryoes which developed and produced on the   basal part of the 
developed shoot explants in all treatments were increased with an increase in 
culturing period up to the 3rd one . Therefore,repeated subculture explants on a fresh 
medium stimulated shoot formation /explant . 

All auxin treatments increased number of adventitious roots and root length 
of the plantlets formed from the different developed shoots. NAA gave higher values 
than IBA and the increase was a concentration dependent 
. 

                                      INTRODUCTION                                              
 

Schroeder (1970) used various tissues excised from offshoots 
(axillary shoots at the base of a mature tree) of the date palm and produce a 
few variable cultures. He obtained callus in one instance and maintained the 
tissue in vitro for three years. Roots formation was reported in the callus 
culture. Tisserat (1982) mentioned that shoot tips were proliferated through 
axillary buds outgrowths on liquid medium without charcoal but containing 0.1 
mg/l NAA and 10 mg/l BA. Anjarne and Zaid (1993) found that early rooting of 
date palm tissues in vitro culture reduces bud multiplication and occasionally 
inhibits. Leaf  base explants from the young leaves of date palm cv. Bouski 
offshoots were cultured on MS medium supplemented with various 
concentrations of auxins and cytokinins. These roots showed varied growth 
when subcultured on a medium containing low auxin concentration. The best 
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tissue growth and least organogenesis (i.e. root, shoot or leaf formation) 
occurred on media with low auxin concentration. 

For adventitious root formation, Nasir et al . (1994) found that MS 
basal nutrient media supplemented with 0.05, 1.0, 3.0 mg/l NAA should be 
used. The length of adventitious roots was also greater from subcultures. 
They longest roots being formed on MS media containing 3.5 mg NAA/liter. 
Kintin appeared to have little effect on root growth. In conclusion, NAA (10 
mg/l) and A.C. (0.3%) in the culture MS medium induced the formation of 
strong root system (Saker et al ., 1998). 

The present investigation aimed to study the effects of certain growth 
factors via tissue culture technique on structure and growth behaviour of date 
palm Phoenix dactylifera, L) explants to find out the most suitable treatment 
for its micropropagation (Phoenix dactylifera, L). Zaghloul cv was sued. Some 
biochemical constituents were also examined. 

 

MATERIAL AND METHODS 
 

The explants were obtained from faculty of Agric.Cairo Univ. carried 
out at the laboratory of the Agric. BotanyDep., Faculty of Agric. Mansoura 
Univ. during the seasons of 1999-2002.  
Callus initiation (starting)                                                                                

                                  
Sterilized explants (Shoot tip segments, axillary buds and leaf primordia) 

were initially cultured on MS basal nutrient media Murashige &Skoog. 
(1970)in absence and presence of the following growth substances (mg/l):     

                                                          
1- MS alone (control)  2- MS + 100 2, 4-D 
3- MS + 50 2, 4-D + 3 2iP 4- MS + 50 2, 4-D + 3 BA 
5- MS + 100 NAA   6- MS + 50 NAA+ 3 2iP 
7- MS + 50 NAA+ 3 BA 8- MS + 5 NAA + 10 2,4-D + 3BA 
9- MS + 5 NAA + 10 2,4-D + 5BA 

Each treatment was replicated 6 times (6 jars), each of them was 
used for sterilized specific explant used. 

The swelled explants were subcultured three times, eight weeks  
intervals, tell the production of soft and smooth callus (friable callus).  

All media were supplemented with 100 mg/l meyoinositol + 0.4 mg/l 
thiamine-HCl + 170 mg/l + NaH2PO4 + 40 mg/l adenine sulphate + 30 g/l 
sucrose + 3 g/l activated charcoal as recommended by Abo El-Nil (1986). 
The pH of the prepared medium was adjusted to 5.7-5.8 prior to addition of 
1.0 g gelrite as a gelling agent. All cultures jars were maintained in complete 
darkness to minimize browning, to a least degree, at 27-28co for 32 weeks 
with three sub-culturing to corresponding fresh specific media every eight 
weeks. Surviving and swelling values in the different explants cultures were 
recorded after eight weeks from incubation. In addition, at each culturing 
date, average values of initiated callus/explant was scored (Pottino, 1981)   

Negative result (-) = 1  Below average result (+) = 2 
Average results (++) = 3 Good results (+++) = 4 
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Callus growth, development and differentiation:            
 The primary calli were separated from the initiated explants. They 
were subcultured two times every 8 weeks. The MS basal nutrient media was 
also used. The effect of different concentrations of the following growth 
substances (mg/l) on callus growth, development and differentiation were 
examined.  
1 - MS alone (control)   2- MS +10  2, 4-D   
3- MS +5  2, 4-D + 2.5 2iP    4- MS + 5   2,4-D + 3 BA 
5- MS + 10 NAA    6-  MS + 5 NAA+ 2.5 2iP 
7- MS + 5 NAA+ 5 BA        8- MS+2.5 NAA + 5 2,4-D+5 BA 
9- MS + 2.5  NAA + 5 2,4-D + 3 2iP 

Each treatment was replicated six times and each of them contained one 
piece of friable callus from the specific explant used and incubated in 
complete darkness at 27-28co. At each culturing date, friable callus 
growth/explant was scored visually (Pottino, 1981). In addition, the friable 
callus developed embryogenic callus (somatic embryo) as described by 
Tisserat (1982) was determined and scored visually (Pattino, 1981). The 
determination was carried out as average increase in embryogenic callus 
formation per explant. Tisserat (1982) described the embryogenic callus as 
white nodular callus with globular structures. 
3-3-4- Mature embryoes production 
 The resultant friable callus which composed emryogenic tissues 
(developed calli; Mater, 1986a and b) were divided into pieces at 
approximately 1x1 cm and cultured on the specific medium. Each treatment 
was replicated six times and each replicate contained one piece of 
embryogenic callus. 
 All cultured jars were incubated for 8 weeks at 27-28coon white 
fluorescent intensity of about 1500 Lux for 16 hrs/day. The friable yellowish 
callus were subcultured on fresh specific media used in the callus growth 
treatments which previously mentioned for another eight weeks. At each 
culturing date, (8 and 16 weeks) average number of mature embryo/explant 
(longer than 5 mm) was recorded. According to Veramendi and Navarro 
(1997) the minimum size that allowed embryo germination was that longer 
than 5 mm. 
3-3-5- Shoot multiplication (shooting) 
 The developed embryo explants which resultant from germinated 
mature embryos having small cluster 1.5-2 cm in height and containing 3-4 
developed shoots were used as the explants material for shooting under the 
following treatments: 
1- MS alone (control)   2-MS + 10 2iP 
3- MS + 1 2, 4-D + 10 2 iP  4- MS + 1 NAA + 10 2 iP 
5- MS + 10 BA   6- MS + 1 2,4-D + 10 BA 
7- MS + 1 NAA + 10 BA  8- MS+1 NAA+ 1 2,4-D + 20 2iP 
9- MS + 1 NAA + 1 2,4-D + 20 BA 
         Each treatment was replicated six times, each of them contained one 
developed explant. All cultured jars were incubated under the same 
conditions mentioned before. The explants were subcultured three times, six 
weeks intervals, on fresh specific media. Shoot multiplication was took place 
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till forming shoots having 3-4 foliage leaves. At each culturing date, average 
shoot numbers and average shoot length/explant were recorded. In addition, 
average number of the secondary mature somatic embryos which developed 
and produced on the basal part of developed shoot explants were scored 
visually according to Pottino (1981). 
3-3-6- Rooting of developmental shoots  
 Developed shoots of date palm Zaghloul cv which were obtained  
and formed from different explant sources at shooting stage and having 2-3 
foliage leaves; 5-7 cm in length, were transferred and cultured in tubes 
(25x150 mm) containing 15 ml of MS basal nutrient medium supplemented 
with or without auxins (mg/l) as follows: 
1 - MS alone (control)   2- MS + 1 NAA 
3- MS + 1 IBA               4- MS + 2 NAA  
5- MS + 2 IBA 
All these treatments were examined in the presence and absence of the 
activated charcoal (3 g/l). Each treatment was replicated three times and 
each replicate contained one developed shoot. 
          The specific explants tubes were incubated at the same conditions 
which described in shooting stage for 16 weeks with one culture at eight 
weeks on fresh specific media. At the end of incubation, average of shoot 
length, number of leaves, number of the adventitious roots/plantlet and root 
length were recorded. 

 

RESULT AND DISCUSSION  
 

І -Starting (initiation)stage    
І -Surviving and swelling values 
         Table1 shows that all treatments increased survival percentage 
compared with the control (MS alone). Shoot tips explants were superior  in 
this respect followed by leaf primordia  and axillary buds. The treatments 
which recorded 100% were MS + 100 2,4-D, MS + 100 NAA, MS + 50 NAA + 
3 2iP, in shoot tips and leaf primordia culture as well as MS + 50 2,4-D + 3 
2iP in shoot tips cultures. Those treatments produced about 100% compared 
with 50% in the control. The increase survival percentage of Zaghloul cv at 
any treatment used compared with the control (MS alone) was true in leaf 
primordia, shoot tips and axillary buds in descending order. 

Regarding the swelling percentage, data in the same table show that 
it  dependent on the explants used and the treatment Swelling percentage 
values were less than that of surviving in all explants used. However, shoot 
tips recorded 100% swelling with MS + 50 2,4-D + 3 2 iP treatment, whereas 
leaf primordia showed 100% swelling with the treatments of MS + 100 2,4-D 
and MS + 100 NAA. Data in Table1 showed also that 2,4-D gave positive 
effects on swelling compared with the effects of NAA. However, 2 iP was the 
more effective on increasing surviving and swelling than BA in the different 
explants used 
І-2 Callus initiation 
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 Gabr and Tisserat (1985), Khan et al. (1982), Tisserat (1979) and 
Woingkorw et al . (1991) found that 2,4-D, NAA + 2 iP gave best growth of 
palm callus. The importance of auxins and cytokinins was also stated by 
Dass et al . (1989). 

Tisserat (1982) showed that friable yellow-white callus composed of 
minute nodules was initiated from leafy tissues of shoot tips and lateral buds 
of date palm within 2-4 months after explant introduction to nutrient media 
containing 100 mg/l, 2,4-D + 3 mg/l 2iP and 0.3% activated charcoal. 
Veramendi and Navarro (1997) detected that friable callus was produced 
from all types of date palm explants used except non-leaf buds when cultured 
on MS medium containing 453 µM 2,4-D + 14 µM 2iP + 3 g/l activated 
charcoal. They added that explants from shoot tips and leaf buds that 
possessed meristimatic areas gave the best results for callus formation and 
further proliferation without necrosis. Furthermore, Sharma et al. (1984) 
recorded that callus establishment was obtained when axillary buds and 
shoot tip cultured on modified MS media containing activated charcoal 
(0.3%), NaH2PO4 (170 mg/l), KH2PO4 (200 mg/l), 2,4-D (100 mg/1), BA (5 
mg/l) and thiamin (1 mg/l). Shakib (1994) found that increasing the auxin 
concentration in culture media enhanced the callus production from shoot tip 
explants of date palm variety Estamaram. Producing being highest (55%) on 
MS medium with 100 mg/l 2,4-D + 3 mg/l BA + 3g/l activated charcoal.  

Moreover, Omar (1988a) reported that, leaf segments of date palm 
explant grown on media containing 3 mg isopentenyladenin and 100 mg 
NAA/litter induced callus initiation. Sahavacharin and Suwanaro (1987) 
mentioned that date palm calli multiplied by culturing in an agar media 
composed of MS salts + 100 mg/l mesoinositol, 0.4 mg/l thiamine-HCl + 40 
mg/l NAA + 0.4 mg/l kinetin + 30 g/l sucrose and subculturing every 8 weeks. 

As for the effect of auxins, Gabr and Tisserat (1985) recorded that 
increasing auxins level (1-100 mg/l) caused an increase in callus production 
from shoot tip explant of date palm. IAA and NAA were notably less effective 
than 2,4-D in callus production. However, NAA was found to be more 
effective than IAA. Nodular callus was found to be produced after 4-6 weeks 
in media, continued reculture caused the original explant to become 
obliterated by subsequent callus development 
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П-Callus Growth , Development and Differentiation 
       Data in table Ш show that all treatments increased friable callus growth 
/explant compared with the control in different explants used .Shoot tips 
explants produced more callus growth than that of axillary buds and leaf 
brimordia, respectively. Using MS + 2.5 NAA + 5 2,4-D + 3 2iP gave the best 
results in all explants used (shoot tips, axillary buds and leaf primordia) 
throughout the experimental period. 

The results in the same table show also that callus formation/explant 
was a positive correlated with the auxin types and their levels  (2,4-D or NAA) 
as well as the present of 2 iP. In addition, it was found that friable callus 
growth/explant was increased with an increase in culturing period in all 
explants used.  Similar results were reported by Gabr and Tisserat (1985) 
using 2,4-D and 2 iP; as well as  Dass et al. (1989) with NAA and BA and 
Mater (1986a) using NAA.Khan et al . (1982) 

 
Table 3: Effects of MS basal nutrient media supplemented with or 

without different growth substances (mg/l) on friable callus 
growth/explant cultures formed from shoot tip (S.T.) axillary 
buds (A.B.) and leaf primordia (L.P.) of date palm, (Phoenix 
dactylifera, L ) Zaghloul Cv during different culturing period 
(weeks). 

 
 

Callus growth explants Mean 

S.T. A.B. L.P. 
 

 Weeks Weeks Weeks 

 8 16 8 16 8 16 S.T. A.B L.P. 

Ms alone (control) 1.16 1.33 1.16 1.16 1.00 1.16 1.25 1.16 1.08 1.16I 

MS + 10 2,4-D 2.00 2.33 1.66 1.83 1.50 1.66 2.16 1.99 1.58 1.83g 

MS + 5 2,4-D+ 2.5 2iP 2.66 3.00 2.16 2.50 1.83 2.00 2.83 2.33 1.91 2.35c 

MS + 5 2,4-D+ 3 BA 2.16 2.66 1.66 1.83 1.66 1.83 2.41 1.84 1.74 1.96f 

MS + 10 NAA 1.66 2.00 1.50 1.66 1.33 1.16 1.83 1.58 1.24 1.55h 

MS + 5 NAA +2.5 2 iP 2.50 2.83 2.00 2.33 1.66 1.83 2.66 2.16 1.74 2.19d 

MS + 5 NAA + 5 BA 2.33 2.83 1.66 2.16 1.83 2.00 2.58 1.91 1.91 2.13e 

MS+2.5 NAA+52,4-D+5 BA 2.50 3.16 2.33 2.66 2.16 2.50 2.83 2.49 2.33 2.55b 

MS+2.5 NAA+52,4-D+32 iP 2.83 3.33 2.50 2.83 2.33 2.50 3.08 2.66 2.41 2.72a 

Mean 2.10 2.60 1.84 2.10 1.70 1.84 2.50A 2.01B 1.77C  

Week 8 16  

 1.88B 2.18A  

Means in the same column or row having different superscripts are significantly differ at 
P≤0.05 

 
            Friable callus is type of callus was originated from the aggregated 
callus in the form of small white colonies (Mater, 1986a). Globular embryos 
were recognized by their smooth spherical profile and translucence (Verma 
and Dougall, 1977). It is an embryonic development phase before the 
production of mature embryos (Dodds and Roberts, 1982). 
П-2 Embryogenic callus formation 
         Data in table ІV show that repeated subculture of friable callus on MS 
basal nutrient media supplemented with different auxins and cytokinins on 
embryonic callus formation showed an increase on embryonic callus 
formation compared with the control throughout the experimental period. 
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Generally, data indicate that the embryonic callus was initiated from friable 
callus during the most of subculturing period. All explants used showed 
similar trend with the different treatment throughout the experimental period. 
 
Table 4: Effects of MS basal nutrient media supplemented with or 

without different growth substances (mg/l) on embryogenic 
callus (somatic embryo)/explant cultures formed from shoot 
tips; S.T., axillary buds; A.B. and leaf primordia; L.P. of date 
palm (Phoenix dactylifera, L ) Zaghloul cv during different 
culturing period (weeks). 

Treatment  mg/l 
 

Callus growth explants Mean 

S.T. A.B. L.P. 
 

 Week Week Week 

8 16 8 16 8 16 S.T. A.B. L.P. 

Ms alone (control) 1.50 1.66 1.33 1.50 1.16 1.16 1.58 1.41 1.16 1.38i 

MS + 10 2,4-D 1.83 2.16 1.50 1.83 1.33 1.50 1.99 1.66 1.41 1.69g 

MS + 5  2,4-D+ 2.5 2iP 2.50 3.00 2.16 2.66 1.50 1.83 2.75 2.41 1.66 2.27c 

MS + 5 2,4-D+ 3 BA 2.00 2.16 1.66 1.83 1.33 1.50 2.08 1.74 1.41 1.74f 

MS + 10 NAA 1.50 2.00 1.33 1.66 1.16 1.33 1.75 1.49 1.24 1.49h 

MS + 5 NAA +2.5 2 iP 2.33 2.83 1.83 2.50 1.50 1.83 2.58 2.16 1.66 2.13d 

MS + 5 NAA + 5 BA 2.16 2.66 2.00 2.33 1.66 2.00 2.41 2.16 1.83 2.13e 

MS + 2.5 NAA + 5 2,4-D+5BA 2.83 3.33 2.16 2.66 1.83 2.00 3.08 2.41 1.91 2.46b 

MS + 2.5 NAA + 5 2,4-D+3 2iP 3.16 3.66 2.50 2.83 2.00 2.33 3.41 2.66 2.16 2.74a 

Mean 2.20 2.60 1.83 2.20 1.50 1.72 2.40A 2.01B 1.60C  

Week 8 16  

 1.84B 2.17A  

Means in the same column or row having different superscripts are significantly 
differ at P≤0.05 

 
            The treatment of 2.5 NAA + 5 2,4-D + 3 2iP obtained the best results 
for all explants used (shoot tips, axillary buds and leaf primordia) throughout 
the differentiation of the embryonic callus (somatic embryo). Shoot tips 
explants,  obtained the highest value for somatic embryo in all treatments 
compared with 1.66/explant in the control. It followed by axillary buds and leaf 
primordia in a descending order. MS  + 2.5 NAA + 5 2,4-D + 5 BA treatment 
gave good results in this respect.   
 Data in the same table show that 2 iP and BA gave an additive effect 
to the auxins used on increasing somatic embryos/explant. These results are 
true for all explants used throughout the experimental period. Therefore, all 
explants grown in 2iP and BA media showed higher values than that grown in 
auxins media (2,4-D and NAA alone) throughout the experimental period. 2 iP 
was the most effective in this respect especially in the presence of auxins. 
Moreover, Prolonging culturing period increased somatic embryos/explant 
regardless the explants used.  
 From the obtained results, it could be concluded that the presence of 
auxins and cytokinins balanced in combinations gave best results for date 
palm in the stages of callus formation and callus differentiation. The balances 
between these substances are very important in these stages. MS alone 
gave the lowest values in this respect. The exogenous supply of the growth 
substances was recommended. 
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 Sharma et al. (1980) indicated that somatic embryos may be 
produced on medium without growth substances while, Mater (1986b) 
observed somatic embryos on medium containing 0.1 NAA plus charcoal. 
Falcon and Marchoschi (1988) used NAA (10 mg/l) or 2,4-D (1mg/l) for 
producing embryogenic callus. Hormone free medium was also used by 
Omar and Novak (1990) who noticed that root and shoot development was 
stimulated in the presence of 0.45 µM NAA and 0-0.5 µM BA. Similar results 
were recorded by Tisserat (1979, 1981 and 1984b), Khan et al. (1982a), 
Sharma et al. (1984), Gabr and Tisserat (1985), Mater (1986a), Brackpool 
(1986), Dass et al . (1989), Hervan et al . (1991), Shakib et al . (1994), 
Veramendi and Navarro (1997), Al-Khargi and Al-Maarri (1997) and Ibrahim 
(1999). 
 Callus is basically a more or less non organized tumour tissue which 
usually arises on wounds of differentiated tissue and organs. The initiation of 
callus formation is referred to as callus induction. It is possible with many 
different plant species to produce a callus and then to grow further on a new 
medium. 
 In exceptional conditions and sometimes spontaneously, the 
regeneration of adventitious organs and/or embryos can occur from a callus 
(Pierik, 1987). If there are only differentiated cells present in an isolated 
explant than de-differentiation must take place before cell division can occur 
paranchima cells usually undergoing this de-differentiation. If the explant 
already continuous meristimatic  cells when isolated, this can be divided 
immediately without de-differentiation. De- differentiation plays a very 
important role enabling mature cells in an explant isolated from adult plant to 
be determined. In this process adult cells (temporarily) able to revert from the 
adult to the juvenile state (rejuvenation). This rejuvenation can have very 
important consequences, cells are induced to divided intensively, rejuvenated 
have a greater growth and division potential than adult cells, rejuvenated cells 
are able, under special circumstances to regenerate into organs and/or 
embryos. After de-differentiation the cells may begin to divide intensively 
under the influence of such factors as regulators present in nutrient medium, 
a tumor tissue is then formed when is known as a callus. Callus is principle , 
a non-organized and little differentiated tissue, however, differentiated tissues 
can be present especially in larger clump of callus tissue. Examined callus 
culture showed homogenous of tissues, differentiated and non-differentiated 
(Pierik, 1987). 
 Monocotyledons react differently when considering callus introduction 
generally being less likely to form callus tissue than dicotyledons, it was often 
only necessary to addd auxin as the hormonal stimulation for callus induction 
(Tisserat et al., 1979a and Ibrahim 1999). An exogenous supply of regulators 
is often recommended to initiate callus formation on an explant. The 
exogenous regulator requirement (type of regulator, concentration, 
auxin/cytokinin ratio) depends strongly on the genotype and endogenous 
hormone content. These requirements can in principle be split three types. 
Auxin only needed (especially monocotyledons). 
Cytokinin alone required and both auxin and cytokinin required (Pierik, 1987) 
for callus formation. Callus is understood as a rapidly growing tissue which is 
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relatively easy to grow if plants are to be propagated vegetatively by the 
means of callus. 
            The regenerative potential should not be lost after repeated 
subculture. It appears that the potential of a callus to form organs and 
embryos can be lost (Tulecke and Mc Gramahan, 1985). 
Gabr and Tisserat (1985) reported that, a dosage growth-response 
relationship was found between auxin concentrations and callus production 
from cultured embryos when subcultured on a medium devoid of auxin, the 
aggregate have rise to leaves or not able to development and died. 
П-3 Mature somatic embryos production 

Data in TableV show that all treatments increased average number of 
mature somatic embryo/explant of date palm Zaghloul cv during different 
culturing period compared with the control (MS alone). Average number of 
mature somatic embryo/explant was found to be high with shoot tips followed 
by axillary buds and leaf primordia in a descending order. Moreover, this 
parameter was increase with increasing culturing period from 8 to 16 weeks 
of embryognic callus in all treatments over all explants used. The different 
between number of mature somatic embryo/explant of the first culturing 
period (8 weeks) was found to be less than that at 16 weeks 
 
Table 5: Effects of MS basal nutrient media supplemented with or 

without different growth substances (mg/l) on average number 
of mature somatic embryos/explant cultures formed from 
shoot tips (S.T.), axillary buds (A.B.) and leaf  primordia (L.P.) 
of date palm (Phoenix dactylifera, L) Zaghloul cv during 
different culturing period (6 and 12 weeks). 

Treatment  mg/l 
 

S.T. A.B. L.P. 

Mean 
Number of 

mature 
embryo 

mean 

Number of 
mature 
embryo 

mean 

Number of 
mature 
embryo 

mean 

8 16 8 16 8 16 

Ms alone (control) 1.33 1.50 2.41 1.33 1.50 1.41 1.16 1.33 1.24 1.68i 

MS + 10  2,4-D 2.00 2.33 2.17 1.66 2.00 1.83 1.50 1.66 1.58 1.86g 

MS + 5   2,4-D+ 2.5 2iP 1.83 2.00 2.08 1.66 1.83 1.44 1.50 1.66 1.88 1.80h 

MS + 5   2,4-D+ 3 BA 2.00 2.33 2.16 1.66 2.16 1.91 1.66 2.00 1.83 1.96f 

MS + 10 NAA 2.16 3.00 2.58 1.83 2.66 2.24 1.50 2.16 1.83 2.36b 

MS + 5 NAA +2.5 2iP 2.16 2.66 2.41 1.83 2.33 2.08 1.33 2.00 1.66 2.05e 

MS + 5 NAA + 5 BA 2.33 2.83 2.58 2.16 2.66 2.41 2.00 2.50 2.25 2.41a 

MS + 2.5 NAA + 5 2,4-D+5BA 2.00 2.5 2.25 1.83 2.33 2.08 1.66 2.16 1.91 2.08c 

MS + 2.5 NAA + 5 2,4-D+3 2iP 2.33 2.83 2.58 1.66 2.16 1.91 1.50 1.83 1.66 2.05d 

Means 2.02 2.44 
2.23

A 
1.73 2.18 

1.92
B 

1.55 1.90 
1.76

C 
2.03 

Means in the same column or row having different superscripts are significantly differ at 
P≤0.05 
 

The best treatment producing average number of mature somatic 
embryos/explant was dependent on the explants used as well as the 
exogenous growth substances (type, level and auxin/cytokinin ratio). In shoot 
tips explants, the best treatment producing mature embryos/explant was MS 
+ 2.5 NAA + 5 2,4-D + 3 2 iP followed by MS + 5 NAA + 5 BA. However, the 
later treatment produced higher number of mature embryos/explant of axillary 
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buds and leaf primordia than the other treatments throughout the 
experimental period.  
П-4  Shoot multiplication (Shooting). 

Data in TableVІ indicate that all treatments increased average of 
shoot numbers, shoot length and secondary mature somatic embryos overall 
explants used throughout the experimental period. The values were found to 
dependent on the growth substances used in the media and the explants. 
The best treatment inducing shooting number from shoot tips explant was 
found with MS basal nutrient media supplemented with     2 iP,  whereas that 
with BA were preferable when using axillary buds and leaf primorida. Similar 
results were recorded for the average number of the secondary mature 
somatic embryos which developed on the basal part of the developed shoot 
explants; throughout the culturing period. The presence of auxins; NAA and 
2,4-D, with the superiority of the former, may play a helper factor for obtaining 
good results and showed an additive effects in this respect. The role of 
hormones on induction shooting from the somatic embryogenesis appears to 
be directly interacting with factors including ionic currents which control  cell 
polarity.  

These results are true for all different sources of the explants used 
formed mature embryos. However, the highest number of shoots were 
produced from shoot tips explants followed by axillary buds explants and the 
lowest average number of shoots was recorded from leaf primordia explants. 

Data also indicate that shoot number formed from different sources of 
the explants used as well as average number of the secondary mature 
somatic embryos which developed and produced on the basal part of the 
developed shoot explants in all treatments were increased with an increase in 
culturing period up to the 3rd one. Therefore, repeated subculture explants on 
a fresh specific medium stimulated shoot formation/explant. 

The highest multiplication rate was recorded at the 2nd subcultures in 
MS alone (control). Less increase rate of multiplication are showed at the 3rd 
culturing period (TableVІ). Subculturing in the presence of growth substances 
used encouraged the growth of axillary buds and increased shoot 
multiplication rate till the 3rd subculturing period comparing with those rate in 
the MS alone. This effect was to be dependent on the explants used. While, 2 
iP encouraged rate of shoot multiplication from shoot tips explants, it was 
found that BA induced this parameter from axillary buds and leaf primordia. 

Data in the same table show that average values of the developed 
shoots length is depending on the constituents of the culture media and the 
explants used.The best results were recorded with media MS + 1 NAA + 1 
2,4-D + 20 BA in all. explants used throughout the culturing period followed 
by treatment MS + 1 NAA + 1 2,4-D + 20 2 iP. The highest average length 
value was formed  from shoot tip explant recorded from shoot tips followed by 
axillary buds and leaf prmoridia in a descending order. However, the lowest 
average length was produced when used leaf primordia as an explant and 
grown in MS media alone ·                                                                                                             
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Table 6:  Effects of MS basal nutrient media supplemented with or 
without different growth substances (mg/l) on average shoot 
numbers/explants and shoot length (cm) of the germinated 
embryos as well as average number of the secondary mature 
somatic embryos/explant cultures which developed and formed 
on the basal part of developed shoot explants formed from 
shoot tips (S.T), axillary buds (A.B.) and leaf primordia(L.P)  of 
date palm (Phoenix dactylifera, L.) Zaghloul cv during different 
culturing period (6, 12 and 18 weeks). 

Treatment  mg/l 

Average shoot number/explant 
Mean Average    

shoot        
number/    
explant 

Explants 

S.T. A.B. L.P. 
Week 

Weeks Weeks Weeks 
6 12 18 Mean 6 12 18 Mean 6 12 18 Mean 6 12 18 

MS alone (control) 5 11 24 13.33 3 7 18 9.3 1 4 13 6 3 7.33 18.33 9.54h 

MS + 10 2IP 10 20 35 21.66 6 15 29 16.6 3 9 20 10.66 6.33 14.66 28 16.30g 

MS+ 1 2,4-D+10 2IP 11 24 37 24.00 9 20 34 21.3 7 16 27 16.66 9.00 17 32.66 19.55d 

MS+ 1 NAA+10 2IP 13 27 42 27.3 10 22 38 23.3 8 17 29 18 10.33 22 36.33 22.88b 

MS + 10 BA 8 21 35 21.3 7 17 30 18 4 11 21 12 6.33 16.33 28.66 17.10f 

MS+1 2,4-D+ 10 BA 10 23 36 23.0 8 20 31 19 6 15 26 15.4 8 19.33 31 19.44e 

MS + 1 NAA + 10 
BA 

11 25 39 25 9 21 33 21 8 16 28 17.33 9..33 20.66 33.33 21.11c 

MS + 1 NAA + 1 2,4-
D + 20 2iP 

14 33 49 32 10 26 39 25 8 21 35 21.33 10.66 20.66 41 26.11a 

MS + 1 NAA + 1 2,4-
D + 20 BA 

12 37 39 26 11 27 42 4225.6 9 22 36 22.33 10.66 28.66 39 26.1a 

Mean 10.44 23.44 37.3 
33.72

A 
8.11 19.44 32.66 20.07B 6 14.55 26.1 

15.55
C 

8.18C 
19.18

B 
32.03

A 
19.79 

Treatment  mg/l 

Average shoot length (cm) 
Mean Average    

shoot        
number/    
explant 

Explants 

S.T. A.B.  
Week 

Weeks Weeks  

6 12 18 Mean 6 12 18 Mean 6 12 18 Mean 6 12 18 

MS alone (control) 2.18 4.59 8.16 4.97 2.11 4.42 7.98 8.40 2.04 4.34 7.72 4.76 2.11 4.45 7.95 4.83i 

MS + 10 2IP 2.54 4.88 8.44 5.28 2.44 4.74 8.25 5.13 2.31 4.62 8.02 4.95 2.43 4.74 8.23 5.12h 

MS+ 1 2,4-D+10 2IP 2.58 5.04 8.76 5.45 2.52 4.86 8.52 5.3 2.48 4.74 8.24 5.10 2.52 4.76 8.47 5.28g 

MS+ 1 NAA+10 2IP 2.69 5.14 8.92 5.80 2.62 4.72 8.72 5.38 2.60 4.78 8.64 5.30 2.63 4.88 8.76 5.42e 

MS + 10 BA 2.61 5.94 8.68 5.40 2.52 4.78 8.43 5.20 2.43 4.68 8.68 5.20 2.52 4.8 8.59 5.27f 

MS+1 2,4-D+ 10 BA 2.64 5.03 8.98 5.50 2.58 4.82 8.78 5.30 2.46 4.73 9.98 5.39 2.56 4.86 8.91 5.40d 

MS + 1 NAA + 10 
BA 

2.72 5.24 9.14 5.70 2.66 5.16 8.94 5.58 2.52 4.88 9.14 5.40 2.54 5.09 9.07 5.47c 

MS + 1 NAA + 1 2,4-
D + 20 2iP 

2.84 5.45 9.38 5.80 2.76 5.34 9.16 5.75 2.60 5.04 9.38 5.70 2.76 5.27 9.30 5.73b 

MS + 1 NAA + 1 2,4-
D + 20 BA 

2.88 5.53 9.68 6.03 2.82 5.12 9.14 5.60 2.79 4.97 9.68 5.81 2.83 5.20 9.48 5.81a 

Mean 2.63 5.1 8.90 5.52A 2.56 4.88 8.56 5.33B 2.51 4.75 8.66 5.25C 2.54C 4.86B 8.75A 5.37 

Treatment  mg/l 

Average number of secondary mature somatic embryos/explant  
Mean 

Average    
number of  
secondary   

mature    
somatic    
embryos 
/explants 

Explants 

S.T. A.B. L.P. 
Week 

Weeks Weeks Weeks 

6 12 18 Mean 6 12 18 Mean 6 12 18 Mean 6 12 18 

MS alone (control) 1.00 1.16 1.50 1.20 1.00 1.16 1.33 1.16 1.00 1.00 1.16 1.05 1.00 1.11 1.33 1.14i 

MS + 10 2IP 1.00 1.33 1.83 1.38 1.00 1.16 1.66 1.27 1.00 1.16 1.50 1.22 1.00 1.21 1.66 1.29h 

MS+ 1 2,4-D+10 2IP 1.00 1.50 1.50 1.5 1.00 1.33 1.83 1.38 1.00 1.16 1.66 1.27 1.00 1.33 1.83 1.38f 

MS+ 1 NAA+10 2IP 1.00 1.66 1.66 1.66 1.00 1.50 2.00 1.500 1.00 1.33 1.83 1.38 1.00 1.50 2.05 1.51d 

MS + 10 BA 1.00 1.33 1.44 1.44 1.00 1.33 1.83 1.38 1.00 1.33 1.66 1.33 1.00 1.33 1.83 1.38g 

MS+1 2,4-D+ 10 BA 1.00 1.50 1.66 1.66 1.00 1.33 2.16 1.49 1.00 1.33 2.00 1.44 1.00 1.38 2.22 1.53e 

MS + 1 NAA + 10 
BA 

1.00 1.66 1.77 1.777 1.00 1.50 2.33 1.61 1.00 1.50 2.16 1.55 1.00 1.55 2.38 1.64c 

MS + 1 NAA + 1 2,4-
D + 20 2iP 

1.00 2.00 2.05 2.05 1.00 1.66 2.66 1.77 1.00 1.50 2.33 1.61 1.00 1.72 2.71 1.81b 

MS + 1 NAA + 1 2,4-
D + 20 BA 

1.00 1.83 1.94 1.94 1.00 1.83 2.83 1.88 1.00 1.66 2.66 1.77 1.00 1.77 2.83 1.86a 

Mean 1.00 1.55 2.33 1.62B 1.00 1.42 2.07 1.50A 1.00 1.33 1.88 1.40C 1.00C 1.43B 2.09A 1.50 

         Means in the same column or row having different superscripts are significantly differ at P 0.05 
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EL-Hennawy and Wally (1980), Zaid and Tisserat (1983b), gabr and 
Tisserat (1985), Nasir et al . (1994), Al-Kharyl and Al-Maarri (1997) and El-
Hammadi et al. (1999) mentioned that the capability of regeneration are 
necessary for plant propagation using tissue culture method. The ability to 
regenerate and formation of adventitious organs or embryos in vitro are 
determined by genotype, the environmental conditions (nutrient supply, 
regulators and physical conditions) and the developmental stage of the plant. 

It is well known that the same families and genera have high 
regeneration ability. Juvenile plants have a greater regeneration capacity 
than adult plants. Since, adult plants are generally used for vegetative 
propagation, especially in the woody species, this means that an attempt 
should be made to rejuvenate them before use. Tisserat (1984a) recorded 
that production of plantlets from shoot– tips and buds by organogenesis 
process is less well developed technique compared to sexual 
embryogenesis. 

Rejuvenation, by means of meristem culture, despite the difficulties 
associated with the method, is still the most favoured technique since it 
maintains genetic stability, eliminates fungi and bacteria and can sometimes 
result in the additional advantage of obtaining virus-free material (Pierik, 
1987). Tisserat (1984 a) reported that producing plantlets of date palm  
through organogenesis process should be clonal and less risk of genetic 
variation than callus derived  plantlets. Somatic embryogenesis has been 
carried with a high degree of success with a number of plants. For example, 
the date palm (Tisserat, 1979, Mater, 1986a, Dass et al ., 1989, Shakib  
et al., 1994 and Ibrahim, 1999) and the oil palm (Jones, 1983, Litz et al ., 
1984 and Black, 1983) are cloned at the moment on a large scale by callus, 
embryo and shoot formation. 

Belal et al. (1993) found that shoot multiplication, starting from shoot 
tip explants isolated from the mother plant of two Egyptian date palm cultivars 
(Zaghloul and Samani) were induced by using MS medium containing high 
cytokinin level (30 mg/l 2iP) and low auxin level (0.1 – 1 mg/l NAA). 

Belal and El-Deed (1997) recorded that using medium containing 0.5 
mg/l IAA, 0.5 mg/l NAA and 10 mg/l BAP and 5 mg/l   2 iP enhanced axillary 
shoot formation while, using hormone free medium stimulated shoot growth. 
П-5  Rooting of developmental shoots 

Data in Table VП indicate that highest shoot length and number of 
leaves were recorded in plantlets developed from shoot tips explants, 
followed by axillary buds and leaf primordia. Both of IBA and NAA treatments 
increased these parameters in all explants and the increase was a 
concentration dependent, IBA was preferable in this respect. Data in the 
same table reveal that activated charcoal showed an additive effects to that 
of either NAA or IBA on increasing all parameters recorded from different 
explants used. 

 As for the effects of auxins on number of adventitious roots 
and root length of the plantlets formed from the different developed shoots, 
data in the same table show that all treatments increased all these 
parameters over all explants used. Plantlets formed from shoot tips explants 
gave high values in this respect followed by that from axillary buds and leaf 
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primordia in a descending order. NAA gave higher values than IBA and the 
increase was a concentration dependent. The highest root number and 
lowest root length was found in plantlets formed from shoot tips explants 
followed by axillary buds and leaf primordia, respectively. The presence of 
activated charcoal increased all these parameters over all explants used in all 
treatments compared with the control. 
 
Table 7 :  Effects of MS basal nutrient media supplemented with or 

without different auxins (mg/l) in the presence and absence 
of the activated charcoal (A.C.) on average of shoot length 
(cm), number of leaves/plantlet, number of adventitious 
roots/plantlet and root length (cm) of the date palm (Phoenix 
dactylifera, L.) Zaghloul cv plantlets formed from shoot tips 
(S.T.), axillary buds (A.B.) and leaf primordia(L.P)  at the end 
of shooting incubation period (16 weeks). 

Treatments         
mg/l 
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Means 

S.T. A.B. L.P. 
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g
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Without A.C. 
MS alone 
(control) 

8.50 2.00 1.00 3.40 8.20 2.00 1.00 4.10 7.80 2.00 1.00 3.90 8.16 2.00 1.00 3.80 

Ms + 1 NAA 10.60 2.00 2.00 6.10 10.80 2.00 2.00 5.80 8.60 2.00 2.00 5.50 10.0 2.00 2.00 5.80 

MS + 2 NAA 11.20 2.00 3.00 6.30 9.10 2.00 2.00 6.10 9.00 2.00 2.00 6.40 9.76 2.00 2.33 6.26 

MS + 1 IBA 10.90 2.00 1.00 9.30 9.90 2.00 1.00 8.10 8.10 2.00 1.00 8.80 9.63 2.00 1.00 8.73 

MS + 2 IBA  12.30 2.00 2.00 9.20 8.30 2.00 1.00 9.60 7.60 2.00 1.00 9.80 9.4 2.00 1.33 9.53 

Mean 10.16 2.00 1.80 7.04 9.26 2.00 1.40 6.74 8.22 2.00 1.40 6.88 8.82B 2.00 1.53
B 

6.82B 

With A.C. 
MS alone 
(control) 

8.80 2.00 1.00 4.90 8.50 2.00 1.00 4.60 8.20 2.00 1.00 4.50 8.50 2.00 1.00 4.66 

Ms + 1 NAA 11.30 2.00 3.00 6.80 11.50 2.00 2.00 9.20 9.90 2.00 2.00 6.50 10.90 2.00 2.33 7.50 

MS + 2 NAA 14.30 2.00 4.00 6.10 9.60 2.00 3.00 6.10 7.20 2.00 2.00 7.80 10.36 2.00 3.00 6.66 

MS + 1 IBA 11.80 2.00 2.00 9.40 9.10 2.00 2.00 10.80 7.40 2.00 2.00 11.40 9.4 2.00 2.00 10.50 

MS + 2 IBA  15.20 2.00 2.00 10.20 10.20 2.00 2.00 11.30 8.50 2.00 1.00 12.60 11.3 2.00 1.66 11.36 

Mean 12.28 2.00 2.40 7.48 9.78 2.00 2.00 8.40 8.24 2.00 1.60 8.56 10.09
A 

2.00 1.99
A 

8.18A 

Total mean 
MS alone 
(control) 

8.65 2.0
0 

1.00 4.15 8.35 2.00 1.00 4.35 8.00 2.00 1.00 4.20 8.33
e 

2.00 1.00
d 

4.23
e 

Ms + 1 NAA 10.95 2.0
0 

2.50 6.45 11.15 2.00 2.00 8.85 9.25 2.00 2.00 6.00 10.4
5a 

2.00 2.16
b 

6.65c 

MS + 2 NAA 12.75 2.0
0 

3.50 6.20 9.35 2.00 2.50 6.10 8.10 2.00 2.00 7.10 10.0
6c 

2.00 2.66
a 

6.46
d 

MS + 1 IBA 11.35 2.0
0 

1.50 9.35 9.50 2.00 1.50 9.45 7.75 2.00 1.50 10.10 9.51
d 

2.00 1.50
c 

9.61
b 

MS + 2 IBA  13.75 2.0
0 

2.00 9.70 9.25 2.00 1.50 10.45 8.05 2.00 1.00 11.20 10.3
5b 

2.00 1.50
c 

10.4
4a 

Mean 11.22A 2.0
0 

2.10
A 

7.16C 9.52B 2.00 1.70
B 

7.84B 8.23C 2.00 1.50
C 

7.72A 9.74 2.00 1.76 7.50 

Means in the same column or row having different superscripts are significantly differ at 
P≤0.05 
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The positive effects of the activated charcoal was more pronounced 
in the presence of NAA than IBA represented by an increase in root initiation, 
number of strong roots as they were shorter and thicker than grown in 
presence of IBA (TableVП). 

Tisserat (1982), Zaid and Tisserat (1983a), Tisserat (1984b) and 
Madhuri (1988) found that the best rooting results were noticed on medium 
containing 0.1 mg/l auxin for 8-16 weeks prior to transplanting to the soil. 
However, Kocher et al . (1989) suggested that plantlets could transfer to a 
modified MS medium containing 2 mg/l NAA and 2 mg/l IBA for sharpening. 

On the other hand, Omar (1988a) found that incubation of clusters 
under 16 hrs daily exposure to 1000 LUX for 6 weeks improved their 
subsequent survival. He added that, when the plants reach the desired size, 
they are hardened of activated charcoal as compared with media without 
activated charcoal. In the latter, the roots were increased in number and were 
thicker. Nasir et al . (1994) used MS medium supplemented with 0.05, 1.0, 
3.0 or 5.0 mg/l NAA for rooting and found that the longest roots were formed 
on media containing 3.5 mg/l NAA. 

Tisserat (1981), Sharma et al . (1986) and El-Hamady et al . (1999) 
reported that, in order to improve in vitro adventitious rooting, the isolated 
plantlets were cultured on media containing 0.1, 1.0 and 10.0 mg/l IAA or 
NAA in various physical conditions. Optimum adventitious rooting and 
subsequent plant survival was obtained by culturing plantlets in medium 
containing 0.1 mg/l NAA for 8-16 weeks prior to soil transplanting (Tisserat, 
1982). Similar results were obtained by (Omar, 1988a) on date palm.  The 
normally phased for rooting cultures for date palm was 5.7 or 5.8 cm in length 
(Reuveni, 1972, Tisserat, 1979&1984, Sharma et al., 1984, Mater, 
1983&1986, Nasir et al . 1994 and Veramer and Navorro, 1997) 
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عتأأير بعض أأاعل  اأأمعع لىاأأ عليأأوع لتبا أأوع ىأأي رع لىاأأ علأأوعاأأ  ب ع ل اأأ ع ل  ععععع ععععع ع عع ع عع ع عع ع ععععع ع عع ع عع ع عع ععععع ع ع عع ع عععععع ع عع ع عع ع ععع ععبل أأ ععععع ع عع
ععلىاقعىخ مع لضيحع عععععع عع ععع عع عع

ععاحادعىصبع لد نعهلال ع عع عععععع ع عععع ع ع عحىانعبشادع لحى ىوعععوع ععع ع عععععع ع عع ععع ععع
ععقى ع لىضاتع عععععععع عععاي  ع عع–ع عل ب ل ععع ع عع ع ععاا  ع لاىص بةعجعععع-ع ع ع عع عععع عع عع

 

تتتتتتتهدفت تجادب اتبحث دلت حداتف بأدرتتلعد تبحنفعدفتلداتنمبلدلتبححلدمتتحل ب دلتب  عدب تبحدف ع تت ت ت تتت ت تت ت تتتت ت تتتتت ت تت ت تت ت تتت تت تتتت ت تتتت ت تت تتت تتتت ت تتتتت ت تت تتت تتتقتتت
تتثبحط عقدربحيع تلثبرد   ت تتت تت تت تتت ت تت ت تححثدب تحيعددلتبحدثصنت زدحوت (صدملترتحلدد ب اتبحقلد تبحط تعدرتلتتتتت تت ت تت ت تتتتت تتتتت ت تت ت تتتتت ت تت ت تت تت تتت تتتتتت ت ت تتت تت تتتتقب حدرتثددبحثتت تت ت ت تتت بن تتت تت

تتتتبحابحثعرتمبحثبفءب تبحم  عرتمجضلح تتهذهتبحنمبللتف بأرتج  عاتبحثعئرتبحل ف  حج معاتتب تت ت تتتت تت ت تتتت تتتتتتت تت ت تتت ت تت تتت ت تت ت تتتتتت تتت تت ت تت تت تتت ت تتتت تت تتتتتت تت تتتتت تتححثجب تمحتت تت تتماتتتتتت ت
تتبحا ءتبححثبجيتبحلأيمذتلاتتأبئلتثنل ت ت ت تتت تتت تتت ت تتت ت تت تتتت تتتتتتتت ت ت تتتتتتأحمب تححثبتت 4- 2تت تت تتجب تب تلح  نهتثل  نهت صعهتبح  بنهتابلنهتتت ت ت تت تت ت تت ت تتتت تتت تت ت ت ت ت تتت ت ت ت تت تتتتت تت

تبحقبه  تم تتت ت تف أتتتتتحقفتتتت ت تتتل ب لتج معاتبلأاحرتبحاأفعرتبحلحجارتلاتبتتت ت ت تت ت تتت تتتت تتت ت تتتت تت ت تتت تت ت تتت ت تت تح بحست تتت تتتتبححبججتنحفتج فع تبحتتت تتت تتتتت تت تتقل تبحط تتتتتت ت تتتتت تتعرتت ت
تبحثدد بن تبحابحثعددرتمتبحثددبفءب تبحم  عددرا لبتجدد تبحثددب تبلأاحددرتبحاأددفعرتبحلج زددلتنصع ددبت جدداتم ت ت تتت تتت تت ت ت تت تتتت تتت ت تتتت ت ت ت تتت تت تتتتت تتت ت تت ت تت ت تتتت تت تتت تتتت تت ت تتتت تتتتت تت ت تتج ددمعاتتتتت تت ت ت

تبحثدددبف ب تبحزددديع  اتم تتتت تت ت تتتت تت تتت تبمضددد  تبححجدددبئجتباتت تتت تتت تتتتت ت ت ت تبحلندددبلا تبحلأدددجيفلرتتت ت تت تت ت تتتت ت ت تت ت تبف تتتت تبحددديت عدددبف تحأدددثرتبأدددجابثرتتتت تتت تت تتت تت تتتتتت ت تت ت تتت
تتبحلحفزا تبححثبجعرتحج معاتبح بحستلقب حرت تت تتت تت تتت تتتت تت ت تتتت تتتتتتتتت ت ت تتت تبح حج تثتت تتت تتتتملتام دفتجفم د تبحقلد تبحط تعدرتتديتهدذبتتت تت ت تت ت تت ت تتتتت تتتتت ت ت تتتتت ت تتت تتحيزدم تتبت ت ت ت ت

تتناتبحثبفءب تبحم  عرت تتت ت تتتت تت تتتتتتت تتمتجاهبتتاتذحكتت تتتت تتتت ت تتتبحث بن تبحابحثعرتاتتت تتتتت تتتتت تت تتتت
تت لب تتلفىت ضبترتبلأ أعحب تمبحأجعم عحعحب ت حداتثعئدرتبححلدمتبحطثعنعدرتبحلح  ندرتث دبتتت تتت ت ت ت تت تتتت ت ت تتت تتتت ت تتتتت ت تتتت تتتت تتتتتت ت تتت تتت تت تتتت ت ت تتت تتت تتت تتبح دبحستتتتت تتت تت

تتبح ددد تلت حددداتج دددمعاتبح دددبحستبحاحعحددداتلتثدددف اب تلجثبعحدددرتللتلنجلدددفب تنصددداتبحج  عددد تبحلأدددج ت تتتت ت ت ت تتتتت ت ت تتت ت تت ت تتتتت ت تتتتت تت تت ت تت تتتت ت تتت تتتت تتت تتتت تت ت تتت ت تتتتت ت تتتتتتيف تلتتت
تمبحلحفزدا تتتبححثبجعددرلتمتجد  تبحجا ثددر ت ت ت تتتتتت ت تت تتت ت تتتتتتتتتت ت ت تتت تتتم دفبنط تبحقلدد تتت 0تتت تتتتت ت ت تتت تتتتبحقلدد تبحط تعدهتلنصدديت دع تلأنددفبف ت ت تتتت تت تت تتت ت تت ت تتتتت تتبلأاحددهتتتتتت ت ت ت ت

تبحاأفعهتلقب حرتثبحلحفزا  ت ت تتت تتتتت تت تتت تت تتت ت تبححثبجعهتبلأي يتلج  تجأعع تحفدستبحلنبلصدرتا لدبتجفم د تبحثعئدتتتت تتتتتت ت ت تتتتت ت تتت تت تت ت تتتت ت تتت تتتتتت ت تتتت ت ت ت تتت تترتبحلضدبوتتتتتتتت تت ت تتتت
تبحع بتبلأع مثحجعلتبفحعاتنات(ع هبتلاتبحثعئب تبحلضبوتبحع بتبلأ أعحب تتدي ت تت تتتت ت ت تتتت تتتتت تت ت تتتت تتتتتتتت ت تتت ت تت تت ت تت تتتتتت تتتتت ت تت تتتت تتتالعد تتجد ب تبتتتتت تت ت تتت ت ت تحجا ثدهتامت تتت ت ت ت تتتت

تتتعثفمتلاتب ج باتتثعح لبتحناتفم بتهبلبتتيتهدذبتبحردأاتل تت تتتتتت تت تتتت تت تتت ت تتت ت تتتت ت تتتتتت تت تت تتت تتت تت لدبتمادفتتت ت تتت تتلاتجطمعدلتتجد  تبحج ضدعاتتتت تت ت تتتتتت ت تتت ت ت ت تتت تتلداتتتتبفتت ت ت
تتلنفلتج معاتبلأاحرتبحاأفعرا تتت ت تتتت تت ت تتت تت ت تتت تت ت.ت
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Table I: Effects of  MS basal nutrient media supplemented with or without different growth substance (mg/l) on 
percentages of surviving and swelling values/explant cultures of shoot tips (S.T.) axillary buds (A.B.) and 
leaf primordia (L.P.) of date palm (Phoenix dactylifera, L ) Zaghloul cv after 8 weeks of incubation period. 

Treatments mg/l 
Explants 

mean 
S.T. A.B. L.P. 

 
Surviving Swelling Surviving Swelling Surviving Swelling Surviving Swelling 

No % No % No % No % No % No % No % No % 

MS alone (control) 3.00 50 1.00 16.66 2.00 33.33 1.00 16.66 2.00 33.33 1.00 16.66 2.33f 38.88f 1g 16.66h 

MS+100 2,4-D 6.00 100 5.00 83.33 5.00 83.33 3.00 50.00 6.00 100 6.00 
100.0

0 
5.66a 94.44a 4.66a 77.77a 

MS+50 2,4-D + 3 2iP 6.00 100 6.00 100 4.00 66.66 3.00 50.00 5.00 83.33 4.00 66.66 5.00b 83.33b 4.33b 72.22b 

MS+50 2,4-D + 3 BA 5.00 83.33 4.00 66.66 3.00 50.0 2.00 33.33 4.00 66.66 2.00 33.33 4.00d 66.66d 2.66e 44.44f 

MS+100 NAA 6.00 100 5.00 83.33 5.00 83.33 3.00 50.00 6.00 100 6.00 
100.0

0 
5.66a 94.44a 4.66a 77.77a 

MS+50 NAA + 3 2iP 6.00 100 5.00 83.33 5.00 83.33 4.00 66.66 6.00 100 4.00 66.66 5.66a 94.44a 4.33b 72.22c 

MS+50 NAA + 3 BA 5.00 83.33 3.00 50 4.00 66.66 3.00 50.00 4.00 66.66 3.00 50.00 4.33c 72.22c 3.00d 50.00e 

MS+5 NAA + 10 2,4-
D+3 BA 

5.00 83.33 3.00 50 3.00 50.0 2.00 33.33 2.00 33.33 2.00 33.33 3.33e 55.55e 2.33f 38.88g 

MS+5 NAA + 10 2,4-
D+5 BA 

5.00 83.33 5.00 83.33 4.00 66.66 3.00 50.00 3.00 50 3.00 50.00 4.00d 66.66d 3.66c 61.16d 

Mean 5.22A 
87.03

A 
4.11A 68.5 3.89C 64.8C 2.66C 44.44 4.00B 70.37B 3.44B 57.4 4.37 74.06 3.40 62.78 

   Means in the same column or row having different superscripts are significantly differ at P≤0.0 
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Table 2: Effects of  MS basal nutrient media supplemented with or without different growth substances (mg/l) on 
average values of initiated callus/explant cultures formed from shoot tips (S.T) axillary buds (A.B) and 
leaf primordial (L.P) of date palm (Phoenix dactylifera, L ); Zaghloul cv during different culturing period 
(weeks). 

Treatment  mg/l 

Explants Mean 

S.T . 
culture period (week) 

A.B. 
Culture period (week) 

L.P. 
culture period (week) 

S.T. A.B. L.P. AV. 

8 16 24 32 Mean 8 16 24 32 Mean 8 16 24 32 Mean     

MS alone (control) 1.00 1.00 1.16 1.50 1.16 1.00 1.00 1.16 1.33 1.12 1.00 1.00 1.00 1.16 1.04 1.16 1.20 1.04 1.01i 

MS+100 2,4-D 1.16 1.50 2.16 2.83 1.91 1.00 1.16 1.50 2.00 1.41 1.00 1.16 1.33 1.66 1.29 1.90 1.40 1.29 1.53g 

MS+50 2,4-D + 3 2iP 1.66 2.33 3.00 3.66 2.66 1.33 1.66 2.16 2.50 1.91 1.16 1.33 1.83 2.00 1.58 2.66 1.90 1.58 2.05c 

MS+50 2,4-D + 3 BA 1.33 1.83 2.66 3.00 2.2 1.16 1.16 2.00 2.33 1.66 1.00 1.16 1.50 1.83 1.37 2.20 1.66 1.37 1.74d 

MS+100 NAA 1.16 1.33 2.00 2.50 1.75 1.00 1.16 1.16 1.83 1.29 1.16 1.16 1.33 1.50 1.29 1.74 1.29 1.29 1.44h 

MS+50 NAA + 3 2iP 1.83 2.16 3.16 3.5 2.66 1.33 1.83 2.33 2.50 2.00 1.33 1.50 1.66 2.16 1.66 2.66 2.00 1.66 2.10b 

MS+50 NAA + 3 BA 1.16 1.50 2.33 2.66 1.91 1.16 1.50 1.83 2.16 1.66 1.16 1.16 1.33 1.83 1.37 1.90 1.66 1.37 1.64f 

MS+5 NAA + 10 2,4- 
 D+3 BA 

1.33 1.50 2.33 2.66 1.95 1.00 1.33 1.50 2.50 1.58 1.16 1.33 1.66 1.83 1.49 1.95 1.58 1.49 1.67e 

MS+5 NAA + 10 2,4-
D+5 BA 

1.5 2.50 3.16 3.83 2.75 1.33 1.83 2.33 2.83 2.08 1.33 1.50 1.83 2.16 1.70 2.75 2.08 1.70 1.17a 

Mean 1.35 1.74 2.44 2.90 2.10 1.15 1.40 1.77 2.22 1.63 1.14 1.25 1.5 1.79 1.42 2.1A 1.63B 1.42C  

Week  8 16 24 32 

 1.27 1.46 1.90 2.30 

 D C B A 

   Means in the same column or row having different superscripts are significantly differ at P≤0.05 

 


