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ABSTRACT 
 

The present investigation done in vitro (tissue culture laboratory-Horticulture Institute, ARC.) for two 
successive seasons 2011-2012, with the aim of studying the effect of red diode laser at wave length 650 nm 
power 7 nW on growth of Bartomuda CV. Throw molecular studies (protein electrophoresis and ISSR-PCR 
DNA analysis). The shootlets were subjected to red diode laser 650 nm power 7mW for exposure times (0, 5, 
10, 15 and 20 min).  Exposing the shootlets of CV. Bartomuda to red laser radiation for 15 min had obtained the 
maximum values of growth parameters (shoot length and number as well as number and length roots). The 
treatment of 15 min exposure had the highest concentration of total soluble sugar, total soluble amino acids and 
total soluble indols, while the treatment of 20 min had the highest concentration of total soluble phenols. The 
results indicated that the red diode laser increasing the concentrations of macro elements (N, P, K, Na and Mg) 
as well as crude protein it was noticed that the treatment 15 min had obtained the highest values of 
concentrations of macro elements except for Na (the treatment of 10 min had obtained the highest concentration 
of Na) as well as protein. Electrophoreses protein and DNA analysis carried out to study the genetic similarity 
between control and different time of red diode laser treatments (0, 5, 10 and 15 min exposure) with date palm 
CV. Bartomuda a great similarity between control and min treatment reached to 90%, while lower similarity 
between control and 20 min treatment reached to 80%.  
 
Key words: Laser diode laser - red laser – date palm – shoolets cultures. DNA ISSR-PCR analysis-protein 

electrophoreses.  
 
Introduction 
 

The date palm (phonixdactylifera L.) belongs to Areacaceae family. Is one of the most important crop in 
the Middle East and Arabian land (FAO, 1984), and Morsy and Saker, 1996). Date palm is a monocot and 
dioeciously fruit tree, which are difficult to study due to the long life. Therefore, in vitro techniques appear to be 
promising tools to study palm growth and development compared to field and greenhouses experimental 
(Tisserat, 1983). Laser rays belong to unionizing radiation. Laser is an abbreviation of light amplification by 
stimulation of radiation. It's identified by the emitted wavelength and the power. Salyaevet al., (2001) found 
that low –intensity laser radiation stimulates morphogenetic processes in tissue culture of wild grasses, such as 
rhizogenesis and the formation of morplogeniccalli and regenerated plants. Salyevet al., (2007) suggested that a 
general cells response induced by laser – light, irradiation can be divided into two specific responses: the first 
one consists in a rapid stress effect resulting on increase in the amount of lipid peroxidation products, and the 
second a longer one are the secondary reactions related to the adaptive metabolic changes and apparently 
accompanied by the stimulation of morphogenetic processes. 

Osman et al. (2009) indicated thatHe-Ne laser ((λ=632.8 nm, power density 95.4 mW/cm2) exposure at 10 
minuteincreased the nitrogen content which led to increase in protein which needs to cover the increase of plant 
organs. Grygierzec, (2008) mentioned that some macro-elements (Phosphorus, Potassium, magnesium and 
sodium) were larger (red or green laser wavelength 532. 66 nm and exposure time 30 min.). 

Chen (2008), mentioned that He-Ne 633 nm for 5 min. with power density 5.23 mW/cm2 can  raise the 
enzyme activates a acceleration plant physiological mechanism and increased plant growth exposed to UV-B. 

Metwallyet al., (2010) revealed that, laser radiation increased growth parameters that aim of this work was 
to study and some chemical determination using laser wave length 650 nm powers 7nW.    
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Materials and Methods 
 

This investigation was conducted during 2011 and 2012 seasons in the tissue culture laboratory of the 
Horticulture Research Institute, Central Laboratory of Date Palm research, Agriculture Research Center (ARC). 
Ministry of Agriculture and National Institute of Laser enhanced Science Cairo Univ. to study the effect of red 
diode laser at wavelength 650 nm and power 7nW at the same temperature were used at 30 cm distance 
whereas, the exposure time for each was 5, 10, 15 and 20 min. Each treatment consists of 3 replicates and each 
replicate contained three plantlets, in addition to control treatment. (phoenixolactylifera L. CV. Bartomouola) 
which produced through tissue culture, the plantlets in growth chamber at 27±2 ºC  under florescent lamps with 
light intensity of4000 lux at 16 hours photoperiods. The shootlets was cultured on MS-medium supplemented 
with 1mg/l of 6-benzylamino-purine (BAP) and 1mg/lof kinetin, sucrose30g/l and solidified with 0.7%a gar. 
The media were adjusted to pH 5.7±0.1, then autoclaved at 121 and 1.2kg/cm2 for 15 min. the measurements of 
growth were recorded on plantlets (length-numberof leaves per plantlet). Number, length of roots per plantlet 
after four months from culturing during the two seasons of this experiment. 
 
2-Chemical analysis: 

 
2.1- Total soluble sugars were determined calorimetrically at 490 nm. By using phenol sulphuric acid 

method (Dubois et al., 1956) and calculated by means of the standard curve of glucose.  
2.2- Total soluble amino acids. The nine-hydride color metric method, as described by Rosen, (1957) and 

modified bySeliem et al., (1978) was used. The concentration was calculated as 1 gram per 100 grams dry 
weight. 

2.3- Total soluble indols: p-dimethyl-amino benzaldehyde test (Ehrlich's reagent, Larsen et al., 1962) and 
modification ofSeliem et al., (1978) was used to obtain a stable pink color it was estimated colormetrically at 
350 nm. The concentration was calculated as 1 gram per 100 grams dry weight. 

2.4- Total soluble phenols were determined by using Folin and Ciocaltue colorimetric methods (A.O.A.C 
1990) at 730 nm wave length and the concentration was calculated as 1 gram per 100 grams dry weight. 

2.5- the contents from N, P and K and crude protein determination were described by Jackson et al., 1973 
the protein concentration was calculated by multiplying the N value by factor 6.25. 
 
Molecular studies: 

 
1.3- protein electrophoresis analysis (SDS-PAGE)-(12%w/--) vertical slab using BIORAD Techware 1.5 

mm according to the method of Laemmli, (1970) as modified by Studier (1973). The molecular weights of 
proteins were estimated relative to marker, wide range molecular weight protein (Fermentas com.) 

2.3- DNA figerments: DNA figerprints according toPorebski et al., (1977). ISSR-PCR Reactions were 
conducted using five primers (B99, HBO 9 and HB15) to generate reproducible polymorphic DNA products, 
these DNA primers that produced informative polymorphic bands. 

Statistical analysis: the randomized design was randomized data were statistically analyzed by the present 
investigation data were statistically analyzed by Stanlard method according toSendecon and Cochan (1980). 
The new L.S.D test was used for comparison between means. The bands Scored  from DNA profiles generated 
by each primer pooled together. Then the presence or absence of each DNA bands treated as binary character in 
a data matrix (Coded 1 and 0, respectively) to calculate genetic similarity and to construct dendro gram three 
among the studied. Treatments calculated was achieved using Dice similarity coefficients (Dice, 1945) as 
implement in the in the computer program SPSS-10.   
 
Results and Discussion 

 
Growth parameters palm CV. Bartomuda affected by different exposure times (0, 5, 10, 15, 20 min.) with 

red diode laser at wave length 650 nm power 7mW are presented in Table (1). Data in table (1) indicated that 
the maximum shootlets length and number of shoots per plantlet (2.17) and (6.00) were obtained with red laser 
treatment (15 min. exposure time) as completed with other number of roots and the length of roots, the 
treatment (15 min exposure time) obtained the highest values of number and 10 negest roots ((3.00 and 5.13, 
respectively). The results also indicated that the treatment (10 min. exposure time) followed by the treatment 
(15 min. exposure time) in its affecting on growth parameters. However, the results in Table (1) showed high 
significant differences in shootlets numbers, length and number of roots. The data agree with the line with 
thoseofFathyet al., (2012) on Balanitesaegyptiaca who mentioned that, the growth and development were 
accelerated because of He-Ne laser as it cause long-term alterations in biochemical and physiological 
characters.   
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Batove et al., (1989) indicated that the treatment with laser stimulate enzyme activity process. This 
shortened the rooting time and increase the number of roots compared with untreated controls of added that the 
laser treatment promotes the formation Chen, (2008) mentioned that He-Ne red laser 633 nm for 5 min. 
exposure (power density 5.33 mW/cm2) can raise the enzymes activities, acceleration plant physiological 
mechanism and increased plant growth.  
 
Table 1: Effect of red laser on shoot length, number of shoots, number of roots and length of roots of data palm Bartomuda CV. Seasons 

2011-2012. 
Treat. Shoot length No. of shoots No. of roots  Length of roots 
 Season 

2011 
Season 
2012 

Season 
2011 

Season  
2012 

Season 
2011 

Season 
2012 

Season 
2011 

Season 
2012 

Control 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 min 1.17 1.17 2.33 3.33 1.67 1.67 2.85 2.98 
10 min 1.33 1.17 3.33 3.67 1.33 2.00 2.85 4.27 
15 min 2.17 1.67 4.33 6.00 2.33 3.00 4.87 5.13 
20 min 1.27 1.33 3.00 4.33 1.67 2.00 3.02 3.20 
L.S.D 5% 1.45 1.57 1.43 2.38 1.17 1.22   

 

 
 

Fig. 1: Effect of red diode laser at wave length 650 nm power 7mW on growth parameters of  date palm plants 
at the 1st and 2nd seasons  

 
The results presented in Table (2) showed that red laser diode 650 nm irradiation affected clearly on 

increasing the contents of total sugar, total amino acids and total soluble indoles percentages, the increases 
occurred gradually, from 5 to 15 min exposure to research its maximum values for 15 min, then showing share 
rat. The results presented in Table (2) indicated that laser 650 nm irradiation (15 min exposure) was affected 
significantly on increasing the concentrations of total soluble sugar, total amino a mino acids and total soluble 
indoles percentages (1.91, 0.98 and 0.644, respectively). While the treatment 20 min exposure was affected 
significantly or the maximum  an increasing the concentration of the total soluble phenols percentage (0.12 and 
0.224% in both seasons, respectively) compared with the untreated plantlets (0.119 and 0.125%, respectively). 
This findings was in accordance with Abo Rekab et al., (2012) who found that red laser diode 650 nm 
irradiation at the different treatment periods caused an increased values had been obtained giving its maximum 
content total amino acids and total soluble sugar after irradiation, then application, compared with the untreated 
callus. Alsodata in Table (2) exhibited that all treatments of red laser diode 650 nm irradiation (5, 10, 15 and 20 
min) were significantly increased the concentrations of nitrogen and crude protein percentages in the shoots of 
date palm CV. Bartomuda highly significant levels of these contents were obtained by treatment (15 min 
exposure), it obtained 16.63 and 41.46%, respectively) for nitrogen and protein, respectively compared with the 
untreated plantlets (2.2 and 13.75%, respectively. 
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Table 2: Effect of RedDiode Laser on Total Sugars, Total Soluble Indoles, Total Soluble Phenoles, Total Soluble Amino Acids Percentages 
And MacroElements (N, P, K, Na, Mg %) As Well As Crude Protien Percentage In Leaves Of Bartamuda Date Palm Cltivar 
During Season 2011 And 2012 . 

treatments season 5 min 10 min 15 min 20 min New L.S.D 5% 

Total sugar 
2011 0.64 0.71 1.78 0.88 0.02 
2012 0.75 0.82 1.91 1.00 0.01 

Total Amino acids 
2011 0.112 0.07 0.083 0.074 0.006 
2012 0.024 0.09 0.098 0.092 0.004 

Total soluble andols 
2011 0.158 0.309 0.538 0.403 0.004 
2012 0.165 0.416 0.644 0.428 0.002 

Total soluble phenols% 
2011 0.114 0.165 0.188 0.210 0.002 
2012 0.125 0.181 0.194 0.224 0.004 

Total Nitrogen % 
2011 2.00 4.83 5.97 6.33 0.09 
2012 2.20 5.20 6.20 6.63 0,18 

Crude protein 
2011 12.50 30.21 37.29 39.59 0,57 
2012 13.75 32.50 38.75 41.96 1.15 

Phosphorus% 
2011 0.40 209.00 317.67 414.33 4,84 
2012 0.73 216.00 232.67 423.33 3.34 

Potassium % 
2011 5.33 28.33 37.67 48.67 1.73 
2012 7.33 33.33 43.00 55.67 0.95 

Na % 
2011 5.97 22.17 49.33 46.67 1.48 
2012 7.20 28.00 55.33 52.67 1.30 

Mg % 
2011 4.54 24.33 36.67 43.33 2.28 
2012 7.75 35.40 38.33 51.67 1.88 

Root length 
2011 2.85 4.10 4.87 3.02 2.00 
2012 2,98 4.27 5.13 3.20 0.18 

 
These results are in agreement with the findings of (0sman Etal 2009) 
who mentioned that He-Ne laser ((λ=632.8 nm, power density 95.4 mW/cm2) exposure at 10 

minuteincreased the nitrogen content  which led to increase in proten which needs to cover the increase of plant 
organs. data in table (2) indicated the effect of red laser diode 650 nm irradiations of  phosphorus ,ptassium and 
magnesium percentages , the treatment of 15 min. exposure time was superior as compared to control and the 
other  treatments. While the treatment 10 min. exposure time obtained the  maximum value of sodium content 
(49.33 and 55.33 % in both seasons,  respectively) compared to control and the other treatments (5, 15 and 20 
min. exposure ). the treatment 15 min. exposurehad obtained the highest  values of phosphorus , potassium and 
magnesium (423.33, 55.67 and  51.67 %, respectively). In this concerning (GrygierZec 2008) indicated that the 
red laser 532.66 nm wavelenght, exposition time 30 min. and power density 5 m W cm-2 increasing some macro 
elements , phosporus,  potassium magnesium and sodium concentrations .  

 
2- Molecular studies in date palm CV. Bartomuda: 
 
1.2. Protienanalysis: 

 
Electrophoreses protien analysis had been carried out to study the genetic  similarity at different duration of 

red laser 650 nm irradiation (0,5,10,15  min. exposure) for shooters of date palm CV. Bartomuda. Its showed 
that  27.2 % mono \morphic and 11 total band had been obtained (Figure 1).  molecular weight 52 K Da was not 
found in the shoots treated for 5 and 10 min. exposure. while both molecular weight 43 and 29 K Da had not 
been obtained in 15 min. exposure (Figure 1). 

 
2.2. DNA analysis : 

 
DNA analysis by using five primers (B99, HB08, HB12 and HB15) for the similarities between the three 

laser duration (5,10,15 and 20 min. exposure)of irradiation for shootlets date palm CV. Bartomuda as show in 
(Figure 6) Revealing that b99 primer display molecular weight 875 bp in Fingerprint for 0,5 and 10 min. had 
not been detected as well both Molecular weight 860 and 680 bp had not detected in fingerprint for for 0, 5 and 
10 min. exposure. 
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Fig. 2: Show Electrophoreses protein analysis and DNA analysis by using five primers 

 
 In (figure 2 ) primer HB08 molecular weight 1800 bphd not detected in  fingerprint for control and 5 min. 

exposure as well as the treated 15 min. exposure. The molecular weight 1720 bphad not detected in fingerprint 
for control and 5 min. exposue. While the molecular weight 1150 bp had not  detected in fingerprint for 10 min. 
exposure only. HB09 molecular weight of 1220 bp was absent for 10 and 15 min exposure, molecular weight of 
1000 bp was absent for control, 5 and 10 min. exposure, while molecular weights 970 and 660 bp were absent 
for 10 min. only. HB12 primetat  (figures 5) displayed molecular weights of 1720, 1680, 1500 and 670 bp were 
abent . in treatment of  15 min. exprouse. Also molecular weights 1390, 670 and 460 bp were absent or or had 
not detected in fingerprint of 10 min. exposure as well as molecular weights 700 and 670 bp were absent in 
fingerprint of 5 min. exposure .primer HB15 at (figure 6) displayed molecular weight of 840 bp had not 
detected of fingerprint 5 and 10 min. exposure, while molecular weight of 65 bp had not detected in fingerprint 
of control and  15 min. exposure as well as molecular weight 160 bp was absent in treatment of control and 10 
min. exposure. DNA anlysis had been also carried out to find the similarities between control date palm CV. 
Bartomuda and red laser irradiation treatments. the results in table (3) illustrated DNA analysis, which 
performed a great  similarity between control and 5 min treatment reached to 90%. Lower similarity between 
control and 20 min. treatment reached to 80%, while similarity control and 15 min. treatment reached 88% . 
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