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The goal of this study was to attain a suitable protocol to improve the production, development and 
identify appropriate conditions for protoplast isolation, callus induction, somatic embryogenesis and 
shoots formation from protoplast of Medjool and Khalas date palm cultivars. The greatest yield 
(8.13×10

5
) of Medjool and (7.43×10

5
) of Khalas protoplasts were obtained from 2% Cellulase, 

Hemicellulase, and Pectinase. Additionally, incubating the mixture enzyme with callus for 24 hours was 
the optimal condition for protoplast isolation. Maximum yield of protoplast was obtained when using 40 
and 45 μm stainless steel sieve which was efficient in removing any clumps of undigested tissues and 
debris of Medjool (7.96x10

5
) and Khalas (7.16 x10

5
).Protoplast was plated on MS medium at a density of 

5 × 10
5
 ml containing 10mg/l 2, 4-D and 3.0mg/l 2iP obtained micro calli developed after nine months 

and callus induction after twelve months. Maximum percentages of explants forming somatic embryos 
after twenty months were 60 or 40 for Medjool and Khalas date palm cultivars, respectively. The 
conversion of embryos into shoots was (75%) Medjool and (20%) Khalas on MS medium contained 0.1 
mg/l NAA and 0.05mg/l BA after two months. Rooted shoots were observed on 1mg/l IBA (95% Medjool 
and 90% Khalas). The developed protocol can be useful for application of somatic hybridization to 
improve date palm because the traditional breeding programs of the date palm are so difficult with 
certain limitations due to the long generation period and heterozygosity of date palm cultivars. 
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INTRODUCTION 
Date Palm (Phoenix dactylifera L.) is a dioecious 
perennial species (2n=36) of the Arecaceae and is 
one of the most important Liliopsidaous fruit crops 
in the world. The most economically important fruit 
trees grown in Egypt are date palm Egyptian date 
palm industry suffers from many constraints 
although Egypt tops the list of date's production in 
the world. The main obstacles are presented by 
Low-quality varieties and the limited conventional 
propagation methods. Using traditional breeding 
programs of Egyptian date palm cultivars has 

been faced with certain limitations due to the long 
generation period and heterozygosity of date palm 
cultivars. Half of the progeny is female and the 
other half male; alone female trees produced 
fruits.  There is no reliable method until now to 
determine the sex of the progeny at an early stage 
(Zaid and De Wet, 2002a). Micro propagation 
method is an effective method for producing many 
of shoots compared with the traditionally 
vegetative-propagated through the detached 
shoot, given by each palm is about 10–15 per 
tree. Bouguedoura et al. 1990. Totipotent 
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protoplasts are identified as a very powerful 
material for genetic engineering (Davey et al. 
2005). Protoplasts can be isolated easily from 
leaves, cotyledons, shoots, roots, and flowers. In 
monocotyledonous plants, the best explant for 
protoplast isolation is embryogenic cell 
suspension as in cereals and especially rice 
(Tang et al. 2001). Fast growing friable callus 
initiated from immature inflorescences to induced 
embryogenic cell suspensions as a source of 
totipotent protoplasts (Ma and Guo, 2003). 
Despite the significant progress made in 
establishing protoplast culture, several important 
factors must be considered carefully to ensure 
high success rate. A basic requirement for 
finishing this goal is the successful proliferation of 
Gentiana plants from isolated protoplasts (Shi et 
al. 2016). Successful of protoplasts isolation 
depend on the source of tissues, the composition 
of the cell wall, types of enzymes used, incubation 
period, pH, the speed of agitation as well as 
osmotic pressure (Tan et al. 2016). Little progress 
has been made regarding protoplasts 
regeneration from the so-called recalcitrant 
species, which includes date palm (Assani et al. 
20017). Plant regeneration from protoplast of date 
palm has yet to be accomplished (Jain, 2012). 
The goal of this study was to investigation a 
suitable protocol to improve the production and 
development of somatic embryos and shoots from 
date palm cv Medjool, and Khalas cultivars 
protoplasts derived callus to identify appropriate 
conditions for protoplast isolation, callus induction, 
somatic embryogenesis, and shoots formation of 
date palm. Various factors were influencing the 
efficiency of date palm protoplast isolation 
including, genotypes, (enzyme type and 
concentration) and filtration mesh pore size were 
evaluated to obtain optimum protoplast isolation 
procedures. Embryos were produced from callus 
derived from protoplasts culture using different 
concentration and combination of 2, 4-D with Kin. 
Also, rooting was achieved. 

 
MATERIALS AND METHODS 

 Plant Material 
This study was carried out during 2013-2016 

at the Laboratory of Tissue Culture Center. 
Genetic Engineering and Biotechnology Research 
Institute (GEBRI), University of Sadat City, Egypt. 
Using material to initiate in vitro experiments has 
been detached shoot (2–4 years old) of two 
cultivars of date palm (Phoenix dactylifera L.) 

Medjool and Khalas collected from the field of Dr. 
Ibrahim Abd-Elmaksoud Ibrahim - Elkatatba, 
Egypt. Grown adult female date palm was 
employed for callus induction that will be used in 
protoplast isolation, embryo production and 
plantlet formation from cell culture. 

Initiation and callus induction 
The shoot tips of the detached shoot were 

sterilized with 2% NaOCl for 30 minutes twice, 
followed by 0.1 % HgCl2 for 10 minutes with two 
drops of Tween 20 in the Laminar flow hood. The 
shoot tips were then rinsed three times with 
distilled water (time of each rinse: 10 min). Shoot 
apical tips (about 5-cm length, 3-cm diameter) of 
the detached shoot were excised in small pieces 
(5-mm length) and cultured on 250 ml culture jars. 
The MS basal medium (Murashige and 
Skoog,1962) modified with 10 mg/l 2,4 dichloro 
phenoxy acetic acid (2,4- D), 3 mg/l isopentenyl 
adenine (2iP), (glutamine (200mg/L), biotin (0.5 
mg/L), adenine sulphate (20 mg/L), thiamine-HCl 
(10 mg/L), Ca-pantothenate (10 mg/L), ascorbic 
acid (75 mg/L), citric acid (75 mg/L), NaH2PO4. 
2H2O (170 mg/L), activated charcoal (1.5 g/L) and 
40 g/L sucrose were used (Ibrahim et al.2012). 
The pH of the media preparation was adjusted to 
5.6 with 0.1 M KOH or 0.1 M HCl before gelling 
agent addition. Media were dispensed either in a 
glass tube (15×2.5 cm) capped with Bellco plastic 
caps containing 15 ml or into jars (150 ml) at the 
rate of 35-40 ml/jar and disinfected in an 
autoclave at 121°C and 1.2 kg/cm2  for 20 min. 
The explants were cultured at 4-weeks interval on 
the same medium composition. After 6–9 months 
of culture, friable white and yellow nodular calli 
formed are used as explants source for 
protoplasts isolation, somatic embryogenesis and 
shoots formation from protoplasts. 

Effect of enzyme mixture and cultivars on 
yield of protoplasts 

The enzyme mixture for isolation of 
protoplasts was composed of MS medium 0.4 M 
sucrose; cellulase, hemicellulase, and pectinase 
presented in (Table 1) are employed. The general 
protoplasts isolation method was adjusted from 
(Grosser and Gmitter, 2011). Protoplasts isolation 
from callus culture utilized 1g fresh callus and 5 
ml of enzyme solution. Complete protoplasts 
release occurred after 24 h. of incubation in the 
dark at, gyratory shaker (40 rpm). 
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Table 1: Enzyme type and concentrations 
 

 
Enzyme Mixture 
 

 
Cellulase 

Enzyme con. (g/100 ml ) 

Hemicellulase Pectinase 

E1 0.50 2.00 0.50 

E2 0.75 2.00 0.75 

E3 1.00 2.00 1.00 

E4 1.50 2.00 1.50 

E5 2.00 2.00 2.00 

E6 2.50 2.00 2.50 

Protoplast Purification 
The protoplasts were purified as depicted by 

(Assani et al. 2006). After incubation, the 
digestion mixture was filtered through 45 μm 
stainless steel sieve to remove the debris and 
large cell colonies. Protoplasts were then washed 
by centrifugation at 720 rpm for 5 min. The 
washing solution consisted of MS medium 
containing 0.4M glucose, 204 mM KCl, 67 mM 
CaCl2 with pH 5.7. The supernatant was 
separated with Paster pipet, and the pellet was 
gently re-suspended in 5ml of MS medium 
containing 0.4M sucrose, 2ml of MS 
supplemented with 0.4 glucose was slowly 
pipetted directly on a top of the glucose layer, 
avoiding any mixing of the two layers. The tubes 
were centrifuged for 5min at 720 rpm collected the 
viable of protoplasts in a layer at the interface 
between the two layers. These protoplasts were 
harvested and re-suspended in MS medium in 
another tube. Purified protoplasts were then ready 
to culture. Protoplast yield was counted using an 
AO Bright Line hemocytometer slide at 100x 
magnification (Srisawat and Kanchanapoom, 
2005). 

Effect of incubation period of enzyme on yield 
of protoplast 

The incubation period is the duration required 
to immerse the minced callus samples in the 
protoplast isolation solution. To decide the 
suitable span needed for obtaining the highest 
yield of protoplasts, one gram of old in vitro grown 
callus were incubated in 10 ml of standard 
digestive enzyme containing 0.4 M sucrose and 
the excised callus were incubated with enzymes 
for different incubation periods (6, 12 and 24 hrs). 
Protoplasts were released by gently swirling the 
callus at 40 rpm at 25-28°C in an enzyme solution 
containing MS medium. The density of protoplasts 
was estimated by counting in a hemocytometer. 

Effect of pore size of sieve on protoplast 
filtration    

The digested protoplasts were passed 
through four pore size stainless steel sieves (40 
μm, 45 μm, 50 μm and 55 μm) for purification of 
protoplasts and centrifuged at 720 rpm for 5 min. 
The floatation layer was collected and poured into 
the test tube. The pelleted protoplasts were then 
washed and purified as described before. 

Induction of callus, somatic embryogenesis 
and shoots formation from protoplasts 

After purification, protoplasts were plated at a 
density of at 5x10

5
 per ml and cultured by 2.5 ml 

agarose. Protoplasts were left standing, or 1 ml of 
culture media was renewed (after 7 to 14 weeks) 
for micro calli formation. These micro calli were 
grown in the dark until they reached a size of 0.3 
to 0.4 mm in diameter. Upon micro-calli formation 
after nine months, the solidified agarose medium 
with embedded colonies was cut into small pieces 
and transferred to induction embryo medium. 
Callus induction from micro calli was embedded in 
MS supplemented with 10 mg/l of 2, 4-D, 3 mg/l 
2iP and 30g/l sucrose after twelve months 
(Eshraghi et al. 2005). Embryos were induced 
from cell culture in MS medium supplemented 
with different concentrations of 2, 4-D (0, 1, 2 and 
4mg/l) in combination with kinetin (kin) (0, 1, 2 and 
4mg/l) after twenty months. Shoots regeneration 
from embryos were achieved by conversion of an 
embryo in modified MS with 0.1mg/l naphthalene 
acetic acid (NAA) and 0.05mg/l benzyl adenine 
(BA) after two months. Somatic embryos 
calculated as the number of embryo and 
percentage. Regenerated shoots were determined 
as the number of somatic embryos and somatic 
embryos percentage. 
 
.Rooting induction 
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At root, the produced somatic embryos of Medjool 
and Khalas at germination stage were transferred 
to rooting MS medium supplemented with 1mg/l 
IBA as recommended by (Hassen et al. 2014). 
Data calculated after two months as the rooting 
percentage. 

Statistical analysis 
This experiment was directed in a Completely 

Randomized Design (CRD) with ten replications. 
The data were analyzed by one-way analysis of 
variance, and the mean values were separated 
using the Fisher's smallest significant difference 
test (LSD test at 5%) was used for means 
separation (Steel and Torrie, 1980). 
 
RESULTS  

Effect of enzyme mixture and cultivars on 
yield of protoplasts 

Date palm (Phoenix dactylifera L.) an 
economically important tree is monocotyledonous, 
widely cultivated in arid regions (Al-Khayri, 2001). 
Cultivars, enzyme concentration, incubation time 
and sieve pore diameter affected both yields and 
viability of protoplasts which finally determined the 
number of viable protoplasts, a criterion useful for 
choosing the most favorable isolation procedures. 
Protoplast could be easily released using callus 
segments. The availability of a high number of 
protoplasts with high viability is the first step for 
rich protoplast culture. The experiment, viable 
protoplasts was isolated from two date palm 
cultivars Medjool and Khalas counted by 
hemacytometer slide. Maximum protoplasts yield 
from Medjool was (6.0x10

5
) than Khalas (5.5x10

5
). 

Use the different mixture of three enzymes 
(Cellulase, Hemicellulase, and Pectinase); mixture 
of E5 produced the highest protoplast yield 
(7.4×10

5
 protoplasts/g FW) than other treatment 

as shown in Figure 1. Protoplast isolation in E1 
and E6 gave the lowest protoplast yield (4.62x10

5
 

and 4.54 x10
5
 respectively). Increasing or 

decreasing of hemicellulase and pectinase did not 
help to increase protoplast yield in this study. 
Enzymes concentration and cultivar have positive 
effects on releasing of protoplasts from callus 
produced the highest yield of protoplasts of 
Medjool (8.13x10

5
), Khalas (7.43x10

5
). 

Effect of incubation periods on the yield of two 
date palm cultivars. 

Protoplasts releasing depends on the extent 
of cell wall thickening, temperature, the period of 
enzyme incubation. The yield of protoplasts 
increased when the incubation times were used 
increased from 6 to 24 h. optimal time of 
incubation was 24 h, which gave the maximum 
yield of protoplasts (7.78 x 10

5
). Prolonged 

incubation of callus in enzyme solution could 
potentially lead to protoplast mass breaking and 
turn brown. Concerning the main effect of cultivar, 
Medjool was higher than Khalas for protoplast 
yield (4.90×10

5
). Data of interaction between the 

cultivars and incubation period indicated that, 
maximum protoplast yield (8.13×10

5
) observed 

with Medjool cultivar when incubation period at 24 
hr than another treatments (Figure 2). The effect 
of duration period (6 to 24 h) and cultivars have a 
significant influence on yield and viability of 
protoplasts. Protoplast yield and viability 
increased when the duration of enzyme digestion 
was increased from (6 to 24 h). Maximum 
protoplast yield of Medjool (8.13×10

5
) was 

observed when callus incubated in an enzyme 
mixture for 24 hr than Khalas. 

 
 

 

 
 
 
 
 
 
 
 
 
 
   
 
 
              
                 Figure 1: Effect of date palm cultivars and enzyme mixture on protoplasts yield x10

5
. 
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            Figure 2: Effect of date palm cultivars and incubation period on protoplasts yield x10

5
. 

 

Effect of sieve pore diameter on protoplasts 
filtration 

Increasing in sieve diameter size (50μm and 
55μm) gave the negative result in reducing 
protoplast yield for both cultivars. Increasing sieve 
diameter size increased cell wall residues, clumps 
of undigested tissues and debris to pass within 
the sieve. Sieving the protoplasts of date palm 
(Medjool and Khalas) through mesh stainless 
steel screen (40μm and 45μm) were effective in 
removing any clumps of undigested tissues and 
debris, giving the highest numbers of protoplast 
yield (7.60×10

5
 and 7.56×10

5
, respectively) 

Figure. 3. Concerning the effect of cultivar on 
protoplast yield, data presented here showed that 
Medjool and Khalas cultivars increased the 
protoplast yield (6.9×10

5
 and 6.6×10

5
, 

respectively) without significant difference in 
between. Concerning interaction between cultivar 
and sieve pore diameter, highest protoplast yield 
(7.96×10

5
) was obtained with Medjool cultivar by 

sieving the protoplasts through mesh stainless 
steel screen (45μm) as compared to those 
obtained from any other sieves pores were used 
and cultivar Khalas. 

Somatic embryogenesis formation and shoots 
regeneration from cell culture of two date palm 
cultivars. 
     The production of whole plants in vitro is one of 
the most important aims of tissue culture, strongly 
appeals to the imagination. The genetic makeup 
of the plant, nutrients, water, macro- and micro-
elements and sugars effect on growth and 
development of plant in vitro. Physical growth 
factors: light, temperature, pH, O2 and CO2 
concentrations, and some organic substances: 
growth regulators and vitamins (Pierik, 1997). 

Micro calli of Medjool and Khalas was achieved 
after nine months, and callus was induced from 
cell cultures after twelve months from cultured in 
MS medium supplemented with 10 mg/l 2,4-D, 3 
mg/l 2iP, and 30g/l sucrose Figure. 4. Maximum 
embryos of Medjool and Khalas were obtained in 
MS medium supplemented with 1mg/l 2,4-D in 
and combination with 1mg/l Kin (1.30 and 0.5, 
respectively). This treatment gave the highest 
embryos percentage (60%) Medjool Figure. 4-E 
and (30%) Khalas Figure. 5-E than other 
treatments as shown in (Table 2). Shoots 
formation of Medjool and Khalas were achieved 
from embryos induction in MS medium 
supplemented with 0.1mg/l NAA and 0.05mg/l BA 
(75% and 20%, respectively) after two months. 
Both of micro calli and callus induced after nine to 
twelve months, respectively from cell cultures in 
the same composition of MS medium 
supplemented with 10mg/l 2,4-D, 3mg/l 2iP, and 
30g/l sucrose. Maximum embryos obtained from 
Medjool and Khalas were (1.30 or 0.5, 
respectively) and embryo percentage (60% or 
30%) inducing in MS medium supplemented with 
1mg/l 2, 4-D and plus 1mg/l Kin. Conversion of 
somatic embryos to shoots was achieved in 
modified MS medium supplemented with 0.1mg/l 
NAA and 0.05mg/l BA of Medjool and Khalas 
(75% and 20%, respectively) after two months 
from cultures. 
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Figure 3: Influence of date palm cultivars and sieve pore size on the yield of 
protoplasts x10

5
. 

 
Table 2: Effect of different concentration of 2,4-D and Kin combination in MS medium on number 
of somatic embryos and somatic embryo percentage from protoplast obtained from callus of date 
palm cv. Medjool and Khalas. 

 
2,4-D conc. 

(mg/l) 

 
Kin 

(mg/l) 

 
Number of somatic embryos 

 
Somatic embryo 

percentage 

  Medjool Khalas Mean 
(B) 

Medjool Khalas 

 0 0.00 0.00 0.00 0 % 0 % 

 1 0.00 0.00 0.00 0 % 0 % 
0 2 0.00 0.00 0.00 0 % 0 % 

 4 0.00 0.00 0.00 0 % 0 % 
 0 0.00 0.00 0.00 0 % 0 % 
 1 1.30 0.50 0.90 60 % 30 % 
1 2 0.40 0.20 0.30 20 % 10 % 
 4 0.20 0.10 0.15 10 % 5% 
 0 0.00 0.00 0.00 0 % 0 % 
 1 0.10 0.10 0.10 20 % 10% 
2 2 0.00 0.00 0.00 0 % 0 % 
 4 0.00 0.00 0.00 0 % 0 % 
 0 0.00 0.00 0.00 0 % 0 % 
 1 0.00 0.00 0.00 0 % 0 % 
4 2 0.00 0.00 0.00 0 % 0 % 
 4 0.00 0.00 0.00   

Mean (A)  0.125 0.055    
L.S.D at 5% 

 A 
B 

AxB 

  
0.085 
0.241 
0.341 
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Figure 4:      A- Freshly isolated protoplasts from callus of date palm cv. Medjool. 
                     B- Small colonies formation from protoplasts. 
                     C- Micro calli induction from protoplasts. 

D-   Development of callus from micro calli. 
E- Somatic embryos formation from protoplasts derived callus.  
F- F- Shoots production from protoplasts derived callus. 

 
 

Figure 5:A- Freshly isolated protoplasts from callus of date palm cv. Khalas. 
                                  B- Micro calli induction from protoplasts. 
                                  C- Callus induction from micro calli. 
                                  D-Development of somatic embryogenesis from callus 
                                  E- Embryo formation from protoplasts derived callus. 
                                   F- Shoots production from protoplasts derived callus. 
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Figure 6: Effect of MS medium supplemented with 1mg/l IBA on the roots formation of shoots 
derived from protoplasts of Medjool.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7: Effect of MS medium supplemented with 1mg/l IBA on the roots formation of shoots 
derived from protoplasts of Khalas 
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Rooting induction 
Rooted shoots were carried out on in vitro 

regenerated, well-elongated shoots on MS 
medium supplemented with 1mg/l IBA.The 
maximum rooting percentage was showed in MS 
supplemented with 1mg/l IBA (95% Medjool) 
Figure. 6 and (90% Khalas) Figure. (7). 
 
DISCUSSION 

The enzymes concentration and cultivar have 
positive effects on releasing of protoplasts from 
callus. This was due to the effect of the enzyme 
concentrations and physiological status of 
cultivars. These results are in findings for date 
palm (Chabane et al. 2007 and Rizkalla et al. 
2007) and for (Badr-Elden et al. 2010) sugar beet. 
Protoplast isolation of Dendrobium was highly by 
20.12×10

4
 protoplasts/g FW when 2% (w/v) 

cellulase and pectinase were used (Tee et al. 
2010). Oil palm protoplast yield 1.14×106/g FW. 
with a viability of 82% was obtained by nursing the 
callus in a digestion solution (Masani et al. 2010). 
Optimal protocol for protoplast isolation of date 
palm includes maceration with 1.5% cellulase and 
1% macerozyme (Titouh et al. 2015). Using an 
enzyme solution composed of 2% Cellulase 
Onozuka R-10, 0.5% Macerozyme R-10, 0.5% 
Hemicellulase, and 0.5 M sorbitol for Protoplasts 
isolated from embryogenic calli gave 3.0 × 10

6
 

protoplasts yield (Shi et al. 2016). 

Effect of incubation periods on the yield of 
protoplast of two cultivars of date palm. 

The incubation time required for releasing 
protoplasts could likewise be affected by the 
enzyme concentration, and compositions of the 
protoplast isolation solution were used.  The 
longer incubation period was required when the 
concentration of enzymes was lower. A short 
digestion period also reduced the yield of date 
palm protoplasts. The efficiency of protoplast 
isolation relied on cultivar, enzyme mixtures and 
incubation periods. Protoplasts damage could be 
minimized by modifying the enzyme solution or 
duration of enzymatic treatment. For Pelargonium 
x hortorum (Nassour et al. 2002); (Liging et al. 
2005) for Echinacea; for Dendrobium crumenatum 
(Tan et al. 2016); for oil palm (Masani et al. 2013); 
for date palm (Titouh et al. 2015). Enzymes 
incubated for 24 h produced the highest protoplast 
yield (1.96×10

5
) of a medicinal ginger, 

Boesenbergia rotunda. Purification and sieving of 
protoplasts using different sieve pores were made 
(Srisawat  and  Kanchanapoom, 2005).  

Effect of sieve pore diameter on protoplasts 
filtration 

 
The sieves are useful for removing cellular 

debris, and excessive waste in the protoplasts 
cultures results in phenolic oxidation causing 
reduced plating efficiency of the cultured 
protoplast. These outcomes are in agreement with 
the findings of digested cells from protoplasts of 
oil palm passing through two nylon sieve 77 μm 
followed by 64 μm pore size and centrifuged at 
52g for 8 min in oil palm (Srisawat and 
Kanchanapoom, 2005) and (Badr-Elden et al. 
2010) for sugarbeet. Protoplast of Mediterranean, 
woody plants suspensions were filtered (50 μm 
mesh) into the tube and supplemented with 1 ml 
of CPW before centrifuging at 1000 × g for 5 min 
in Mediterranean woody plants (Kuzminsky et al. 
2016). 

Somatic embryogenesis formation and shoots 
regeneration from cell culture of two date palm 
cultivars. 

Protoplasts culture is a powerful approach 
offers the possibility to mass propagate material 
that has been improved by genetic manipulation 
experiments. There are several reasons for this 
event, totipotency usually seems when plant 
tissues in cells are carried away from their typical 
environment and put on artificial substances 
within a tissue culture. A plant cell in this situation 
may begin expressing the programs necessary for 
building an entirely new plant. The present study 
agreements with those, Fritillaria imperialis L gave 
highest plantlet regeneration (100%) after cultured 
on MS medium supplemented with 0.5 mg/l NAA 
and 1.5 mg/l BA of (Chamani and Tahami, 2016). 
Micro callus of Gentiana straminea maxim was 
transferred to solid MS medium containing a 
lowest concentration of 0.5 mg/l 2, 4-D to promote 
of embryogenic calli to induce. Somatic embryos 
developed into shoots on MS medium 
supplemented with 2 mg/L BA at a rate of 43.7%. 
All plant cells have not able to produce plantlet 
because some of them lost little or all genomes 
while having their conditions changed or disturbed 
(Jain, 2012). There are certain of progress failed 
to regenerate somatic embryos and shoots from 
date palm protoplasts. Such as, the dividing cells 
developed to micro calli on the feeder layer; the 
micro call developed to calli on modified MS 
medium; however, the calli of in Deglet nour and 
Takerboucht genotypes failed to regenerate into 
roots or shoots (Chabane et al. 2007). Little 
progress has been made regarding protoplasts 
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regeneration from the so-called recalcitrant 
species, which includes date palm (Assani et al., 
2011). Plant regeneration from date palm 
protoplast callus has yet to be accomplished. Cell 
divisions were still occurring and micro calli 
became visible to the naked eye, containing a 
large number of cells after more than two months 
of culture (Titouh et al. 2015). 

Rooting induction 
The present results agreement with (Hassan 

et al. 2014) showed that produced somatic 
embryos at germination stage were transferred to 
rooting medium for more in vitro growth for 12 
weeks at three re-cultures and subsequently to 
acclimatization stage in torpedo plastic pots 
18x5cm diameter containing peat moss, perlite 
and washed sand at equal volume. 

CONCLUSION 
From the obtained results, we can be using 2% of 
each Cellulase, Hemicellulase, Pectinase and 
incubation of callus for 24 hours is the best for 
protoplasts isolation. Using 45 and 40 μm 
stainless steel was effective in removing any 
clumps of undigested tissues and debris. Micro 
calli were obtained after nine months and callus 
induction after twelve months on MS medium 
fortified with 10 mg/l 2, 4-D and 3.0 mg/l 2iP. 
Using MS medium contained 1 mg/l 2,4-D and 1 
mg/l Kin for induced embryos formation of Medjool 
and Khalas from callus derived from protoplasts 
after twenty months. Rooted shoots were 
successive with the survival of root formation 95 
% of Medjool and 90% Khalas. 
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