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ABSTRACT 

 
This study was carried out at the greenhouse of National Research Centre, Egypt, to study the response of 

Celosia argentea var cristata to different dose from helium neon laser (He-Ne). The results indicated that, plant 
height (cm), number of leaves / plant, stem diameter (mm), root length (cm), number of days from planting to flower 
(delaying the flowering), number of vascular bundles, dimension of bundles (length–wide) (μ) thickness of lamina 
(μ) and thickness of midvien (μ) recorded significant increase by using 2 and 3 min. exposure helium neon laser 
rays. On the contrary, 6 min. exposure treatment recorded decrease for all most of previous mentioned 
parameters. Moreover, laser ray induced changes in protein banding patterns and their intensities. Exposing plants 
to laser ray could be useful method to make variations and plant improvement. 
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1. INTRODUCTION 
 
Celosia argentea var cristata, Family Amaranthaceae in the order of Caryophyllales (Soforowa, 1995). is 

summer annuals plants. Genus of erect perennials. The leaf of the plant is used traditionally for the treatments of 
eclampsia, cardiac diseases, catarrh when boil with little potash, and for tape worms when taken with fresh milk 
(Personal communication with traditional healers). However, despite its promising potentials in tradomedicine little 
or no study has been conducted on the photochemical and antibacterial qualities of this plant in this part of the 
country. Seedlings, young leaves and inflorescences are used as a vegetable in China and other countries (Palada 
and Crossman, 1999), and also dried leaves, inflorescences and seeds are used in traditional Chinese medicine 
(Wong, 1994; Xu, 1996). Among the garden varieties, inflorescence colour variation from yellow to various shades 
of red and violet occurs. At an early date (Wehmer, 1929) it was claimed that red inflorescences of common 
cockscomb contain a nitrogen- containing pigment. Later, amaranthin and betanin were found in red 
inflorescences, whereas violet ones contain additional hydroxycinnamoyl-amaranthins (celosianins) (Minale et al., 
1966). 

Laser rays belong to unionizing radiation. Laser is an abbreviation "Light Amplification by stimulation of 
radiation".It is identified by the emitted wavelength and the power. Laser was used widely as pre-seed treatments 
to increase seed germination and seedlings growth (Zong-BoQiu et al (2008). 

Sodium dodecyl sulphate polyacrylamid gel electrophoresis (SDS-PAGE) is the cheapest and widely used 
biochemical technique for germplasm genetic structure analysis. Protein profiling is important in plant abiotic stress 
studies, whereas it provides useful information on protein and measuring their stress-dependent change in quantity 
and activity (Kiegel et al., 2000 and Masoje et al., 2001). Previous studies showed that He–Ne lasers influenced 
plant growth and metabolism. Whereas, the soluble protein contents in the corn seedling were enhanced after 
using laser irradiated drying seeds, (Govil et al., 1991and Cai et al., 2000). Similarly, the biochemical characters of 
the Isatis indogotica seedlings, e.g. the concentration of soluble protein and the activities of functional proteins 
were increased significantly by the laser pretreated (Chen et al., 2005). 

 
2. MATERIAL AND METHODS 
 
This work had been conducted at experimental screen green house of National Research Centre, Dokki, 

Cairo, during two successive seasons of 2011 and 2012. 
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 Seeds of Celosia plant were obtained from Agriculture Research Centre. The seeds were exposed to helium 

neon laser rays 0, 2, 3 and 6 min. exposure and then planted in earthenware pots 30 cm2 in diameter and 50 cm in 
depth, each pot was filled with media containing a mixture of clay plus sand as 2:1 by volume. Recommended dose 
of fertilizer were added. The seedlings were thinned twice at age of 21 and 60 days old to two plants/pots 

Helium neon laser rays (He-Ne) used for treating celosia plants seeds. The wave length of this laser is 807 
nm and the power density is 3.66 w/cm2. 

The laser power levels vary from laser to laser and the energy (in joules) is defined as the power multiply 
with time intervals during which its emitted.i.e. (Alwacy, 1988). Energy (jouls) = Power (w) x Time (second). 

The experimental design was a randomized complete block design. Each treatment was contained three 
replicates. The recorded data (the average of two seasons) were subjected to one way analysis of variance ( 
Anova ) according to Snedacore and Cochran (1990). The values of least significant difference and the means 
were compared using L.S.D. test at 5 % levels of propability.All pots received equal doses of nutrition and organic 
mater as recommended by Egyptians Ministry of Agriculture.  

At flowering stage (90) days from planting in both seasons sample were collected for estimating and 
recording the following parameters:  

 
a)- Growth parameters:- 
- Plant height (cm) 
- Number of leaves / plant 
- Stem diameter (mm) 
- Root length (cm) 
- Root fresh weight (g / plant) 
- Root dry weight ( g / plant) 
 
b)- Flower parameters :- 
- Vase life (day)  
- Number of days from planting to the first flower bud opening referred to following  
 Date/day 
 
c)- Anatomical study:- 
At flowering stage, The samples of leaves section were taken from third one on the stem and was 

prepared according to the methods described by Johansen (1940) and (Corgen and Widmayer, 1971) and 
sections were mounted in Canada balsam then examined microscopically and microphotography. The following 
parameters were recorded: 

 
- Number of vascular bundles. 
- Dimension of bundles (length –wide) (μ) 
- Thickness of midvien (μ) 
- Thickness of lamina (μ) 

 
SDS-protein electrophoresis 
 Sodium dodecyl sulfate - polyacrylamide gel electrophoresis (SDS-PAGE) was performed according to the 

method of Laemmli (1970), as modified by Studier (1973). Total proteins were extracted from the plants leaves, 
which were taken from the non-treatment and three dosage of laser treatment. Protein fractionations were 
performed exclusively on vertical slab (19.8 cm x 26.8 cm x 0.2 cm) gel using the electrophoresis apparatus 
manufactured by LABOCONCO. The bands were detected and analyzed using Total Lab software. 

 
3. RESULTS 
 
Vegetative Parameters:- 
Exposing Celosia argentea seeds with (He-Ne) laser 2 and 3 min. stimulated and increased plant height and 

number of leaves/plant significantly by about (5.34 and 11.45 %) and ( 44.85 and 179.35 % ) respectively over the 
control. Increasing the exposure time up to 6 min. decreased the values. On the contrary the maximum values for 
stem diameter was recorded by 6 min. exposure. 

 
Table 1. Effect of helium neon laser on vegetative parameters (Means of two seasons 2011& 2012) 

 
    Parameters 
 
 
 
Treatments 

Plant height 
(cm) 

Number of 
leaves/plant 

Stem diameter 
(cm) 

Root length 
(cm) 

Root fresh 
weight 

(g/plant) 

Root dry 
weight 

(g/plant) 

Cont. 87.33 19.33 1.26 18.66 16.40 4.67 
He-Ne 2min.  92.00 28.00 1.18 19.66 7.15 2.10 
He-Ne 3min. 97.33 54.00 1.33 23.66 17.53 5.78 
He-Ne 6min. 80.33 44.66 1.53 22.00 12.96 3.93 
LSD at 5% 3.21 3.19 0.17 3.26 3.00 2.53 

Root Parameters:- 
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He-Ne laser rays at 2 min. exposure recorded insignificantly increased in root length, whereas, 3 min. and 6 

min. exposure significantly increased root length. The super induced increased were 26.79 and 17.89 5 over than 
control, respectively. Also, it is evident from Table (1) that, in general He-Ne laser rays reduced root fresh and root 
dry weight. The most effective treatment was 3 min. exposure time. It showed lower increases in fresh and dry 
weight 6.89 and 23.76 % over the control plants, respectively. It can also say that increasing He-Ne laser exposure 
time decreased root fresh and dry weight/g/plant compared with a control plants. 

 
Flower Parameters:- 
It can observe from data presented in Table (2) that, increasing the days to flowering mean delaying the 

flowering. Treating the plants with all He-Ne laser significantly increased the days to flower as compared with 
control. 

The data in table (2) elucidated that, (He-Ne) treatments affected positively and significantly on flowering 
date. So, the control plants gained the lowest value. Mean while the highest value of delaying flowering was 
recorded with (He-Ne) exposure time 6 min. the delaying reached 35 days in comparison with the control plants. 
The same table also show that He-Ne laser treatments decreased flowers vase life, the low exposure time 2 and 3 
min., were severe to reduce the flower vase life to the minimum values, reached 6.00 and 6.66 days compared with 
10.33 for control plants. 

 
Table 2. Effect of helium neon laser rays on flower parameters (Means of two seasons 2011& 2012) 
 
 
 
 
 
 
 
 
 
 
 
Anatomical Structure:- 
Data in Table (3) that, all treatments of helium neon laser rays significantly increased number of vascular 

bundles compared with the control plants. The highest values of numbers of vascular bundles were recorded by 
treated plants with 3 min. exposure and 2 min. exposure, the values reached to 11.3 and 7.33 vascular bundles 
while the control plants 3 number of vascular bundle. Also, the same treatments 2 and 3 min. exposure time 
caused significantly increased in thickness of midvein and dimension of bundle (μm) compared with the control its 
gave 5.95,17.61 % and (20.01, 56.01 ) and (13.04, 35.63%) respectively. 

 
Table 3. Effect of helium neon laser on leaf anatomical structure  

parameters (Means of two seasons 2011& 2012) 
 

 
On the contrary, all treatments of He-Ne laser recorded insignificant increase in thickness of lamina (μm) 

except 3 min.exposure recorded decrease compared with untreated plants. Also 6 min. exposure time caused 
decrease in thickness of midvein and vascular bundles dimension. The lower reached to 6.90 and (21.0 and 10.43 
%) below the control respectively. Whereas, it caused lower slight increment of vascular bundle in comparison with 
control. 

 
 
 
 

 
 
 
 

    Parameters 
 
 

Treatments 

Number of days from planting to flower  
(day) 

Vase life  
(day) 

Cont. 96.60 10.33 
He-Ne 2min. 119.00 6.00 
He-Ne 3min. 107.66 6.66 
He-Ne 6min. 131.66 9.00 
LSD at 5% 1.91 1.79 

Parameters 
 

 
 
Treatments 

 

Number of 
vascular bundles 

Thickness of midvein  
 (μm) 

Thickness of 
lamina  
(μm) 

Vascular bundles 
dimension 

Wide 
(μm) 

Length 
 (μm) 

Cont. 5.00 140.00 24.00 33.33 38.33 
He-Ne 2min. 7.33 148.33 38.33 40.00 43.33 
He-Ne 3min. 11.33 164.66 23.33 52.00 52.00 
He-Ne 6min. 6.00 130.33 27.64 26.33 34.33 
LSD at 5% 0.66 1.10 16.51 3.27 2.82 



 

Baku, Azerbaijan| 203  
 

INTERNATIONAL JOURNAL of ACADEMIC RESEARCH                                                              Vol. 5. No. 3. May, 2013 
 

 

 

 

 
Photos. Fig. 1. Transverse section through the blade of the third leaf developed on the  

main stem of Celosia argentea var cristata (x = 10)(Bar = 0.1 ml) 
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Biochemical genetic markers  
SDS-PAGE method was used to study three dosage effects of laser on protein banding pattern. As shown in 

Fig. 2 and table 4, two novel bands with molecular weights 16 and 17 KDa appeared in 2 min. exposure and 3 min. 
exposure laser treatment. However, these bands become invisible clearly in 6 min. exposure treatment. On the 
other hand, we observed changing in the intensity of bands 8, 13, 14, 29 and 45KDas. Whereas, the 45KDa band 
showed high intensity at 6 min. exposure, but the bands 8, 13, 14 and 29 KDas appeared high intensity at 2 min. 
exposure and 3 min. exposure compared with at 6 min. exposure and the control. The different dosage of laser 
radiation showed different responses of plants, which detected in appearance of different bands and changing in 
band intensities. 

 

 
 
Fig. 2. (a) SDS-PAGE of leaves protein (total protein) of the three different dosage of laser radiation.  

Curves exhibit the intensity of bands 45 KDa (b), 29 KDa (c), 14 KDa (d), 13 KDa (e) and 8KDa,  
which were detected in treatment samples compared to control plants. 

 
T1= He-Ne laser 2min., T2= He-Ne laser 3min., T3= He-Ne laser 6min. 

 
Table 4. Densitometric profile for total protein profiles of the non-treated (control) and 

three laser dosages affects on Celosia argentea plants 
 

Kda Control 
He-Ne lasr 

2min. 
He-Ne laser 

3min. 
He-Ne laser 

6min. 
390 1 1 1 1 
130 1 1 1 1 
105 1 1 1 1 
90 1 1 1 1 
70 1 1 1 1 
65 1 1 1 1 
60 1 1 1 1 
58 1 1 1 1 
55 1 1 1 1 
50 1 1 1 1 
45 1 1 1 1 
39 1 1 1 1 
34 1 1 1 1 
32 1 1 1 1 
31 1 1 1 1 
29 1 1 1 1 
27 1 1 1 1 
25 1 1 1 1 
21 1 1 1 1 
17 0 1 1 1 
16 0 1 1 1 
14 1 1 1 1 
13 1 1 1 1 
8 1 1 1 1 
6 1 1 1 1 
3 1 1 1 1 
1 1 1 1 1 
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 4. DISCUSSION 

 
Laser radiation of different exposure time He-Ne 2, 3 and 6 min. which used in this study showed different 

effect on celosia plants. Statistical analysis of this work reveal that plant height, number of leaves and stem 
diameter increased by laser treatments and this may reflect the effect of those laser on cell division of shoot taps of 
the exposure shoots and this effect continued in the cell division of all parts of the plant at both vegetative and 
flowering stages. Also may be the endogenous content of GA, the main biological active GA formation is promoted 
by red light treatment (Kamiya et al., 1999).This means that the complex cycle of GA promoted by red light, which 
induced GA3 B hydroxylase gen, S3hi expression. This expression is inhibited by far red light treatment. This 
means that monochromatic light is the only possible way to promote GA B hydroxyls gen S3hI expression. So red 
light laser (He-Ne) can induce this effect but not polychromatic light (sunlight).This work support our first opinion 
about the relation of He-Ne laser (red light laser) and GA formation. Thus the monochromatic red light can only 
enhance GA3B hydroxylase S3hi gen expression to form endogenous GA in enough amount, while incoherent light 
like sunlight inhibit this process because it contain far red light which inhibit the GA3B hydroxylase S3hI gen 
expression. 

The present data in this experiment also reveal that the increase in plant height was fallowed by increase in 
leaves number/plant which induced high fresh and dry weights of roots. This may be due to the role of GA in cell 
elongation, where GA may cause cell elongation by induction of enzymes that weaken the cell wall (Macleod et al. 
1962). 

The results of this study also show that, He-Ne laser treatments, delayed flowering onset and vase life. Our 
results in these experiments reveal that the treatments He-Ne laser rays at exposure time 2 min. and He-Ne at 3 
min. has most pronounced effect in increasing growth criteria for celosia plant and decreased vase life and delay 
flowering. Similar effect also noticed by Sami, et al (2010) on gerbera plant.  

The more clear effect of application of laser observed on anatomical structure of celosia leaves. It is clear 
that treated seeds with He-Ne, showed increments of number of bundle, thickness of midvein and increase in 
length of bundle dimensions. In this respect, Hwida, et al (2012) revealed that, laser rays enhanced of GA 
formation and encourage the release of IAA which had promotive effect on root growth, nutrient and water uptake 
and this reflected in plant growth and anatomical structure. Gibberellic acid caused cell elongation by induction of 
some enzymes Macleod et al. (1962). Also, Sami, et al (2010) revealed that, laser exposure enhanced of GA 
production on gerbera plant and had promotive effect on growth and anatomical features. 

This led finally to predict role of laser, which influenced growth, and differentiation of plant tissue in leaves. 
In additional to study the effect of laser radiation on vegetative and anatomical structure, we studied its 

effect on gene expression which appeared in total protein banding profiles. In this study, Celosia seeds exposed to 
laser rays in different times, have been studied for the analysis of protein profiles to examine their effects by 
Sodium Dodecyl Sulphate Polyacrilamide Gel Electrophoresis (SDS-PAGE) technique. Several variations of 
electrophoresis were observed for the separation of proteins. These variations included increasing in bands 
intensity and their appearance. The laser irradiation could produce its effects through its light and electromagnetic 
effects (Xiang 1995) or through temperature effects (Liburdy 1985). Whereas, our results showed bands whose 
synthesised or changed in their intensities were directly induced by the perception of laser. These results agree 
with Chen et al., (2005a) who showed changes in the protein functional activities. Similarly, the physiological 
characters of the seedlings, and the biochemical characters of the seedlings, e.g. soluble protein and the activities 
of functional protein were increased significantly by the laser pretreated (Chen et al., 2005b and Sacała et al., 
2012). These biochemical results could reflex the same effect of dosage exposing time on vegetative and anatomy 
structure. The biochemical changes, vegetative and anatomical parameters increased by increasing the dosage 
time (2 and 3 min), then these parameters decreased at 6 min dosage. The exposition time to laser radiation is 
very important to produce stimulation effects and these agree with Hernández and Michtchenko (2011). 

Changing in biochemical, vegetative parameters, anatomy structure by laser radiation may be an efficient 
method for improving plant productivity or economic characters and/or finding variation to start plant breeding 
program. 

 
REFERENCES 

 
1. Alawacy A.A. (1988). Laser and Its Applications. Arab Scientific Publishers (1st Ed). 255 pp. 
2. Cai S.W., Qi Z. and Ma X.L. (2000). The effect of He–Ne laser irradiation on soluble protein synthesis 

of corn seedling, Chin. J. Lasers 27. 284–288 (in Chinese with English abstract). 
3. Chen Y.P.; Yue M.; and Wang X.L. (2005). Influence of He-Ne laser irradiation on seeds 

thermodynamic parameters and seedlings growth of Isatis indogotica. Plant Sci., 168, 601-606. 
4. Chen Y.P.; liu, Y.; Wang, X.L.; Ren, Z. and Yue, M. (2005 a). Effect of microwave and He-Ne laser on 

enzyme activity and biophoton emission of Isatis indigotica Fort. Acta Botanica Sinica, 47(7):849-855. 
5. Chen Y.P.; Yue M. and Wang X.L. (2005 b). Influence of He-Ne laser irradiation on seeds 

thermodynamic parameters and seedlings growth of Isatis indogotica. Plant Sci., 168, 601-606. 
6. Corgen J.N. and Widmayer F.B. (1971): The effect of gibberellic acid on flower differentiation date, of 

bloom, and flower hardiness of poach.J.Amer.Soc.Sci.,96:54-57. 
7. Govil S.R.; Agrawal D.C.; Rail K.P.; and Thakur S.N. (1991). Physiological responses of Vigna radita 

L. to nitrogen and argon laser irradiation, Indian J. Plant Physiol. 1 72–76. 
8. Hernández M. and Michtchenko A. (2011). Stimulation of three Biological Systems Using Low Level 

Laser Radiation. RISCE Revista Internacional de Sistemas Computacionales y Electrónicos, 83(3): 
30-33. 



 
 

206 | PART A. NATURAL AND APPLIED SCIENCES 
 

INTERNATIONAL JOURNAL of ACADEMIC RESEARCH                                                             Vol. 5. No. 3. May, 2013 
9. Hwida M. Fathy; Metwally S.A.; Lobna S. Taha. (2012). In vitro growth behavior and leaf anatomical 

structure of Balanites aegyptiaca and Cotoneoster horizontalis affected by different types of laser 
radiation. Journal of Applied Sciences Research, 8(4): 2386-2396. 

10. Johanson D.A. (1940). Plant Microtechnique. MC. Graw. Hill Book Company New York. 
11. Kamiya Y.L. Jose and Martinez G. (1999). Regulation of gibberellin biosynthesis by light. Current 

Openion in Plant Biology, 2:398-403. 
12. Kiegel E.; Moore C.A.; Haseloff J.; Tester M.A.; and Knight M.R. (2000). Cell-type specific calcium 

response to drought, salt and cold in Arabidopsis root. Plant Journal, 23:267-278. 
13. Laemmli U.K. (1970). Cleavage of structural prteins during the assembly of the head of bacteriophage 

T4. Nature, 227:680-685. 
14. Liburdy R.P. (1985). Microwave bioeffects in erythrocytes. Bioelectromagnetics 6, 283–289. 
15. Macleod A.M. and Millar A.S. (1962): Effect of gibberellic acid on basley endosperm. J. Inst. Brewing 

66:322-332.W.H. Freeman and Company, San Francisco. U.S.A. (c.f. M.Sc. Thesis, National Institute 
of laser. Cairo Univ.) 

16. Masoje P.B.; Myskow B.; and P. Milczarski (2001). Extending a RFLP-based genetic map of rey using 
random amplified polymorphic DNA (RAPD) and isozyme markers. Theoretical Applied Genetics, 
102:1273-1279. 

17. Minale L.; Piattelli M.; De Stefano S. and Nicolaus R.A. (1966). Pigments of Centrospermae - VI. 
Acylatebetacyanins. Phytochemistry 5, 1037–1052. 

18. Palada M.C. and Crossman S.M.A., (1999). Evaluation of tropical leaf vegetables in the Virgin Islands. 
In: Janick, J. (Ed.), Perspectives on New Crops and New Uses. ASHS Press, Alexandria, 388–393. 

19. Piattelli M. and Minale L., (1964). Pigments of Centrospermae-II. Distribution of betacyanins. 
Phytochemistry 3, 547–557. 

20. Sacała E.; Demczuk A.; Grzyś E.; Prośba-Białczyk U.; and Szajsner H. (2012). Impact of presowing 
laser irradiation of seeds on sugar beet properties. Int. Agrophys., 26(3):295-300. 

21. Sami A.M. (2010). Physiological and anatomical studies on the effect of gamma and laser irradiation 
and some bioregulators treatments on the growth, flowering and keeping quality of gerbera plant PhD. 
Thesis, Fac. Agric., Zagazig university. 

22. Snedecor G.W. and Cochran W.G. (1990). Statistical Methods, 11th ed. Iowa State Univ., Press, Ames, I. 
A, USA. 

23. Soforowa A. (1995). Medicinal Plants and Traditional Medicine in Africa. 2nd Edition, Spectrum Books, 
35-53. 

24. Studier F.W. (1973). Analysis of bacteriophage T1 early RNAs and proteins of slab gels. J. Mol. Biol., 
79:237-248. 

25. Wehmer C. (1929). Die Pflanzenstoffe, 2nd Edition, Vol. I. Fischer Verlag, Jena, p.299.  
26. Wong K. Y. (1994). Chinese Herbal Medicine. Wokman Press, Hong Kong. 
27. Xiang Y. (1995). Laser Biology, Hunan Science and Technology Press, Changsha, 124–127. 
28. Xu G.J., (1996). Ji Guan Zi (No. 12768), Ji Guan Hua (No. 12769) and Ji Guan Miao (No. 12770). In: 

Yan Y.Q., Yu C.L., Huang T.K. (Eds.), Encyclopedia of Chinese Medicine, Vol. 2. China Medicine Sci. 
Technol., Beijing, pp. 509–511. 

29. Zong B.Q.; Xiaoliu X.; Tian J. and Ming Y. (2008). Effect of CO2 laser pretreatment on drought stress 
resistance in wheat. Journal of Photochemistry and Photobiology, 90: 17-25. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


