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ABSTRACT 
 
Use of various technologies intended to en-

hance the productivity in agriculture has been in-
creased with each passing day. Effects of laser beam 
on germination, growth and some physiological pa-
rameters in sunflower seeds were examined for this 
purpose. Seeds of sunflower of Sirena (Helianthus 
annuus L.) were used in the study. As a pre-treat-
ment, laser light in different doses: 0, 6, 12, 18 
joule/cm2 was treated to the seeds for 30 seconds at 
a distance of 8 mm with a 755 nm Alexandrite Can-
dela. Following the trials, germination percentage, 
root and shoot lengths and their fresh and dry 
weights were determined. Furthermore changes in 
malondialdehyde (MDA) and total phenolics in the 
roots and leaves of the seedlings were examined. 
Root and shoot lengths were determined to be re-
duced depending on laser treatment. Whereas a sig-
nificant change wasn’t observed in the wet shoot 
weights, wet root weights were found to be de-
creased. Dry root and shoot weights of the seedlings 
based on the treatments were found to be decreased 
at 18 and 12 joule/cm2. Pre-treatment for laser hair 
removal was found to cause significant decreases on 
the germination of sunflower seed in the treatment at 
the dose of 18 joule/cm2 as compared with control 
group. Whereas no significant change in total phe-
nolic and MDA contents in the roots based on laser 
treatment was found, MDA contents and total phe-
nolics of leaves were found to be significant as com-
pared with control group at the doses of respectively 
18 joule/cm2 and 12 joule/cm2.  
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INTRODUCTION 
 
There are many studies on the use of laser lights 

in the growth and development of agricultural prod-

ucts [1, 2]. Light is important in the growth and de-
velopment of the plants and its effect changes de-
pending on the quality of light and wavelength. Pho-
tosynthetic organisms use the light in the range of 
400 and 700 nm [3]. Physical factors like micro-
wave, laser radiation and ultrasonography are shown 
as an alternative to soil additives and fertilizers. 
Food safety may be ensured with the use of those 
physical factors instead of toxic chemicals [4]. It was 
stated in some studies that there are changes in phys-
iological and biochemical parameters in the seed-
lings based on the pre-treatment for laser beam [2, 
5]. 

He–Ne laser pretreatment was stated to cause 
significant changes in germination and enzyme ac-
tivity in the seeds of Helianthus annuus L. [6]. Ab-
delghafar et al. [1] mentioned that He-Ne laser treat-
ment is one of the most significant biophysical treat-
ments in germination, plant growth and development 
in the wheat types. Soliman and Harith [7] reported 
in study performed with the seeds of Acacia far-
nesian that irradiation of He-Ne laser light increased 
the levels of endogenous stimulators (GA and IAA) 
based on the increase in the irradiation and exposure 
duration and decreased the levels of endogenous in-
hibitors (ABA and phenol). Furthermore they 
founded that they affected the germination indexes 
significantly. In the recent studies no study on hair 
removal laser treatment was found to exist. Thus the 
effects of hair removal laser lights on the germina-
tion of sunflower seeds (Helianthus annuus L.) and 
seedling growth in the study were examined. Fol-
lowing laser pretreatment for sunflower seeds at dif-
ferent doses (0, 6, 12, 18 joule/cm2) changes in ger-
mination (%), root and shoot lengths, wet and dry 
weights and malondialdehydes (MDA) and total 
phenolics were examined.  

 
 

MATERIALS AND METHODS 
 
Plant material and laser treatments: Seeds 

of sunflower of Sirena (Helianthus annuus L.) were 
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used in the study. Seeds were washed four times af-
ter being desterilized 15 times with 2% sodium hy-
pochlorite. 20 sunflower seed were placed in each 
petri dish by placing filter paper into lower and up-
per parts of sterilized petri dishes. As a pre-treat-
ment, laser light in different doses: 0, 6, 12, 18 
joule/cm2 were treated to the seeds for 30 seconds at 
a distance of 8 mm with a 755 nm Alexandrite Can-
dela. Seeds were left to germinate for 7 days in a cli-
matic chamber programmed to run a 12 hour day and 
12 hour night cycle at 23±2 °C within the humidity 
range of 60-65%. Following the trials, germination 
percentage, root and shoot lengths and their wet and 
dry weights and root and shoot dry weights after be-
ing dried for 48 hours at 70 °C were determined. 
Control group for the seeds not treated with laser 
was assumed (0).  

 
Determination of some physiological param-

eters: Samples were taken from sunflower seedlings 
for each treatment at the end of trials. Total phenolic 
compounds were determined based on gallic acid 
equivalence [8, 9]. MDA quantities were determined 
in accordance with the method of Heath and Packer 
[10]. 

 
Statistical analyses: Statistical assessments of 

the data obtained from the study were carried out 
with SPSS 16.0. Duncan test was used to determine 
the differences between the averages. P<0.05 was 
assumed statistically significant in the analyses.  

 

 
FIGURE 1 

Germination rates (%) of sunflower seeds  
treated by laser in different doses 

 
 

RESULTS 
 
Depending on hair removal laser treatments 

germination rates of sunflower seeds was found to 
decrease. Decrease in germination rates was found 
to be significant in the laser treatment at the dose of 
18 joule/cm2 (P<0.05) (Fig. 1). 

Root and shoot lengths were found to be de-
creased based on laser applications (Fig. 2). De-
crease in the root length was found to be significant 
as compared with control group (P<0.05) (Fig. 2). 

Changes in shoot length was found to be significant 
in the treatment at 18 joule/cm2 (P<0.05) and insig-
nificant in other laser treatments (P>0.05) (Fig. 2). 
Whereas no significant change was found in wet 
shoot weights as compared with control group 
(P>0.05), decreases were observed in wet root 
weights. Decreases were found to be significant in 
the treatments at 12 and 18 joule/cm2 as compared 
with control group (P<0.05) (Figs. 3, 4). Changes in 
dry weight were stated to be decreased based on la-
ser treatments. The said decrease was found to be 
significant in the shoots and roots in the treatment at 
18 and 12 joule/cm2 (P<0.05) (Figs. 3, 4). 
 

 
FIGURE 2 

Root-shoot lengths of sunflower seedlings 
treated by laser in different doses 

 

 
FIGURE 3 

Wet and dry shoot weights of sunflower seed-
lings treated by laser in different doses 
 

 
FIGURE 4 

Wet and dry root weights of sunflower seedlings 
treated by laser in different doses 
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FIGURE 5 

Changes in the phenolics in the roots and leaves 
of sunflower seedlings treated by laser in  

different doses 
 

 
FIGURE 6 

Changes in the MDAs in the roots and leaves of 
sunflower seedlings treated by laser in different 

doses 
 

Total phenolics in the roots were found to be 
unchanged based on laser treatments (P>0.05) (Fig. 
5). Total phenolics in leaves were found to be in-
creased in the treatment at 12 joule/cm2 as compared 
with control group and the said increase was found 
to be significant (P<0.05) (Fig. 5). They were found 
to be close to control group in the treatments at 6 and 
18 joule/cm2 (P>0.05) (Fig. 5). The MDA contents 
in roots were found to be decreased in the laser treat-
ment at 18 joule/cm2 as compared with control group 
(P>0.05) (Fig. 6). MDA contents in the leaves were 
found to be increased in the laser treatment at 18 
joule/cm2 as compared with control group unlike the 
ones in the root (P<0.05) (Fig. 6). They were found 
to remain unchanged in other laser treatments (6 and 
12 joule/cm2) as compared with control group 
(P>0.05) (Fig. 6). 

 
 

DISCUSSION 
 
In some studies, laser treatments were stated to 

affect plant development, productivity and produc-
tion positively [2, 11, 12]. Abu-Elsaud et al. [13] 
found in their study performed with wheat types that 
germination increases based on infra-red treatment 
and that the said increase changed in accordance 
with the treatment times. Unlike abovementioned 

studies, germination rates of sunflower seeds were 
found to decrease based on hair removal laser treat-
ments (Fig. 1). But the reason of the said decrease 
may be related to the intensity of the laser treated.  

Krawiec et al. [14] found in their studies that 
germination energy, germination rate, germination 
capacity, radicle and hypocotyl lengths and wet and 
dry weights of the seeds of Scorzonera hispanica L. 
increase based on He-Ne laser light irradiation. Ef-
fects of red laser light were examined in the seed-
lings of Dianthus caryophyllus and Petunia hybrida. 
Growth and development were observed to be best 
at lower doses (Petunia for 0.88 J/cm2) and to be af-
fected negatively at higher doses (1.75 J/cm2) [15]. 
He-Ne laser treatment was found to increase signifi-
cantly plant length, root diameter, root length, num-
ber of vascular bundles and bundle lenthes in Celo-
sia argentea L. in 2,3 minutes and to decrease them 
in 6 minutes [16]. In our study root and shoot 
lengths, wet and dry root and shoot weights were 
found to increase the negative effects based on the 
intensity of hair removal laser treatment (Figs. 2, 3, 
4).  

In another study, 20 minute treatment at the in-
tensity of 95 mW / cm2 were found to increase 
growth and biochemical parameters significantly in 
the study where the effect of laser radiation treat-
ment on the growth, productivity and chemical com-
ponents of fennel and coriander. Highest fruit 
productivity was found to be in 5 minute laser treat-
ment [17]. Asghar et al. [18] examined the effects of 
laser and magnetic field in biochemical enzyme ac-
tivities and chlorophyll contents at the stage of seed 
and early seedling growth of soybean. They found 
that both laser and magnetic field increase food con-
tents, enzymatic activities and chlorophyll contents. 
They found that total phenolic contents are higher 
than control group in both laser and magnetic field 
treatments. They stated that MDA contents change 
based on magnetic field and laser treatments. 
Perveen et al. [19] found that superoxide dismutase, 
peroxidase, catalase, total protein, proline, MDA 
and phenolics increased with laser treatment. There 
changes in total phenolics and MDA contents were 
found in our study too. Total phenolics and MDA 
contents were found to remain unchanged in the 
roots and phenolics and MDA contents in leaves 
were found to be significant respectively at 12 
joule/cm2 and 18 joule/cm2 as compared with control 
group (Figs. 5, 6). 

Consequently unlike the abovementioned stud-
ies with laser (He-Ne) germination, root-shoot 
length, root-shoot wet and dry weights were affected 
negatively by the highest laser intensity. As an indi-
cator of membrane damage MDA contents were 
found to increase in the leaves based on highest laser 
intensity. Furthermore phenolics of which synthesis 
changes based on the negative conditions in the 
plants were found to be changed based on the inten-
sity of laser treatment. Other studies related to laser 
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were carried out commonly at 632.8 nm, 670 nm and 
532 nm [18, 20, 21] and hair removal laser treatment 
in our study was carried out at 755 nm. Reason of 
the negative effects of hair removal laser on the 
seeds of sunflower may be related to the fact that it 
is out of the active photosynthetic radiation. 
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