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PRELIMINARY EXPERIMENTS OF THE INFLUENCE OF 

LASER RADIATION UPON THE GROWTH AND 

DEVELOPMENT OF SOME ANNUAL FLOWER SPECIES 
 

EXPERIMENTĂRI PRELIMINARE ALE INFLUENŢEI RADIAŢIEI 

LASER ASUPRA CREŞTERII ŞI DEZVOLTĂRII UNOR SPECII 

FLORICOLE ANUALE 
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Abstract. Within the framework of the experiments made throughout the 

year 2009 a model of ecologic and stressless experimental treatment of mature 

flower plants was made. This experiment based on a laser radiation field was 

applied to three flower species: carnations chabaud (Dianthus 

caryophyllus`Chabaud` L.), petunia (Petunia hybrida var. grandiflora Vilm.) 

and marigold (Tagetes patula L.), using as irradiation source a 200 mW 

nominal power semiconductor laser device with continuous laser radiations. 

The necessary treatment dosage for the plants was calculated taking into 

account the distance from the irradiation source to the irradiated surface, for 

transplants and mature plants. There have been made observations and 

measurements regarding the evolution of morphological and biological 

parameters of flower plants during the vegetation period and also regarding the 

influence of laser irradiation treatment upon their growth and development. 

Statistical processing of the results indicated significant differences regarding 

the plants' size, growth rhythm and development. 

Key words: annual flower, laser radiation, stressless ecologic model, 

plant growth 
 

Rezumat. În cadrul experimentărilor efectuate pe parcursul anului 

2009 a fost realizat un model experimental de tratament ecologic şi nestresant 

al plantelor floricole mature, bazat pe câmp de radiaţie laser, la trei specii 

floricole anuale: garoafe chabaud (Dianthus caryophyllus `Chabaud` L.), 

petunii (Petunia hybrida var. grandiflora Vilm.) si crăiţe (Tagetes patula L.). 

Ca sursă de iradiere s-a folosit un laser cu semiconductori, având putere 

nominală în regim continuu de 200 mW. Doza de tratament pentru plante s-a 

calculat ţinând cont de distanţa dintre sursa de iradiere şi suprafaţa de iradiat, 

pentru răsad şi plante mature. Au fost efectuate observaţii şi determinări 

privind evoluţia parametrilor morfologici şi biometrici ai plantelor floricole, în 

cultură, pe parcursul perioadei de vegetaţie şi influenţa tratamentului cu 

radiaţie laser asupra creşterii şi dezvoltării acestora, prelucrarea statistică a 

rezultatelor indicând diferenţe semnificative în ceea ce priveşte talia plantelor, 

ritmul de creştere şi de dezvoltare al acestora.   

Cuvinte cheie: flori anuale, radiaţie laser, model ecologic nestresant, 

creşterea plantei 
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INTRODUCTION 

Living organisms are open systems that interact with the environment 

(receiving and issuing information, energy and substance), being constantly 

under the influence of low-intensity electromagnetic fields. Unfavorable 

environmental conditions, increased cloudiness, pollution cause a lower 

utilization of solar radiation by plants. This is reflected in lower productivity and 

lower resistance to plants. Therefore, plants need a larger amount of energy 

produced per unit of fresh substance. Laser radiation interaction with biological 

environment has specific features due to laser radiation characteristics, its study 

involving physical and biological aspects (Anghel S. et al., 1999, Calugareanu M. et 

al. 1999, Chita Anca Monica, 2004). Many authors emphasize the importance of red 

light in the development of plant photosynthetic activity (G. Vasilevsky, D. Bosev, 

1997). In experiments with continuous laser light and laser light modulated at 

audio frequencies (P. Niculita et al. 2006), found that when laser radiation is in 

addition to conventional radiation, there are sufficient doses up to 2 J/cm
2
 

irradiation plant. 
The purpose of this experiment was to determine the effect of irradiation 

with laser light modulated synchronous at audio frequencies on biological 

material (seedlings) and the influence of this treatment on growth and 

subsequent development, in culture, the annual flower species. Thus may open 

new ways of research into vegetable and flower, allowing synchronous 

modulated laser light for environmental and not stressed stimulating growth.   

MATERIAL AND METHOD 

Between 2008-2009, the Research and Development Station for Vegetables 
Growing Buzau, under contract of 
research no. 52-136/2008 
experiments were conducted on 
irradiation plant in the early stages 
of development (seedlings) with 
modulated fields of laser radiation 
and acoustic experiments were 
chosen for three species of annual 
flower plants, carnations 'Chabaud' 
(Dianthus caryophyllus L. 
'Chabaud'), petunia (Petunia 
hybrida var. grandiflora Vilm.) and 
french marigold (Tagetes patula L.) 

Irradiation was done with a 
diode laser irradiation device 
comprising: laser head, clamping 
support - arm system, power source 
(fig. 1).  

 
                                                                Fig.1 Diode laser irradiation device 
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Laser head consists of 19 laser diodes in a cylinder aligned so that light 

emitted from them to overlap so as to generate a uniform illumination on the surface of 
exposure. 

The connection type "mobile arm" allows the adjusting of the distance 
between laser diode system and the exposure area. 

The device is independent and it can sit on a surface where it can be exposed 
plants to be treated. Surface exposure is selected depending on the size of plants to 
be irradiated and it is adjustable with mobile arm. Main supply is at a plug of 220V 
and 50 Hz . 

Depending on the size of plants subject to irradiation and irradiated area, there 
were established five experimental variants, with different doses of radiation 
compared to an untreated control. Time of exposure and the height of the source of 
radiation varied in correlation with plant size (table 1).  

 
Table 1  

Treatment dose and exposure time depending on the illuminated area 
 

Var. Species Dianthus 
caryophyllus L. 

`Chabaud` 

Petunia hybrida var. 
grandiflora Vilm. 

Tagetes patula L. 
 

Radiation 
dose 
j/cm2 

The 
average 
height 
of the 
plant 
from  

package  
cm 

Average 
exposure 
time min. 

The 
average 
height 
of the 
plant 
from  

package  
cm  

Average 
exposure 
time min 

. 

 The 
average 
height 
of the 
plant 
from  
package  
cm 

Average 
exposure 
time min 
. 

V1 Martor 11.00 - 18.80 - 20.00 - 

V2 0.02  15.00 1.00 22.80 1.30 20.01 1.00 

V3 0.04  15.40 1.80 18.85 2.00 21.06 2.00 

V4 0.08 11.10 3.00 21.45 4.30 22.96 4.67 

V5 0.16  18.40 8.20 22.45 9.00 21.28 8.67 

V6 0.30  19.80 16.40 21.35 17.20 20.94 16.67 

Calculation example: for a dose of 1.2 J/cm
2
, initially chosen time of 

lighting for an area of 50 cm
2
 was 10 minutes, while for an area of 100 cm

2
 was 

20 minutes and for 200 cm
2
 time of exposure came just to 40 minutes. For a 

planting irradiation with the results statistically assured there were sufficient 
doses up to 0.3 J/cm

2
. 

We assumed that laser biostimulation could have positive effects on 
plant development with measurable results: the rooting percentage,, the rhythm 
of development, plant size (their size), number of shoots issued, the diameter 
of shrubs and flower quality. 

Irradiated seedbed was planted in the experimental field of S.C.D.L. 
Buzau, in randomized blocks, in six variants of four repetitions, each variant 
totaling an area of 11.2 m

2
. Maintenance works were performed according to 

conventional technology. The experimental lots were set up on May 26, 2009, and 
there were made monthly observations and biometric measurements, on 
variations and repetitions by the end of the growing season.  
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RESULTS AND DISCUSSIONS 

Data collected were processed and statistical interpretation of results was 

obtained. Results are presented both as values and the percentage deviation 

between laser irradiated version and untreated variant.  

In tables 2 and 3 are experimentally determined numerical values and 

statistical interpretation of results. These data refer to dynamic growth and change 

of cams floral number of shoots formed in the studied species: carnations 

"Chabaud", petunias, marigold, the variations of radiation compared with witness 

variant (VI). 

Based on these results we can state that there is a positive, significant 

separately influence of the irradiation with low doses of 0.04 (V3) and 0.08 (V4) 

J/cm
2
 at species of carnations "Chabaud" and petunias. Plants have a higher waist, 

grow in an accelerated rhythm and form a larger number of shoots, compared with 

the control. In one case, at the carnations "Chabaud" it could see a reduction of 

plant waist, as a result of irradiation, the V5 version 0.16 J/cm
2
 dose, reduction 

offset by an increase in the number of shoots emerged. From Table 2 it is apparent 

that there was a sharp increase in strain, 3-4 times faster, at V3 and V4 comparing 

with witness, for petunias and carnations 'Chabaud', and for marigold variants V2 

and V5. 

Regarding parameters of floral stem height and diameter of flowers, they 

grow slightly without statistical significance at carnations "Chabaud" and petunias 

and significantly reduce marigold species, according to data from table 4.  

There are also shown the limit percentage differences (%) for all 

parameters determined in three annual flower species under study.  

 
Table 2 

Influence of radiation dose on the dynamics of stem growth and number of 
shoots formed 

 

Var. Species Carnation „Chabaud" Petunias Marigold 

Date The 
dynamic 
of strain 
growth 

cm 

Number 
of 

shoots 

The 
dynamic 
of strain 
growth 

cm 

Number 
of 

shoots 

The 
dynamic 
of strain 
growth 

cm 

Number 
of 

shoots 

V1 

30.07.2009 
 

13.25 4.75 8.38 2.25 23.00 6.75 

V2 19.25 13.00 10.88 6.75 32.00 9.75 

V3 21.00 12.00 31.63 8.00 21.25 7.00 

V4 14.88 10.50 25.50 6.25 23.25 5.25 

V5 5.00 18.75 17.50 8.00 26.50 8.50 

V6 16.25 9.75 30.25 4.75 30.25 8.75 
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Table 3 

The statistical significance of the influence of radiation dose on the dynamics of 
stem growth and number of shoots formed at flower species studied 

Var. Species Carnation 
„Chabaud" 

Petunias Marigold 

Date 

The 
dynamic 
of strain 
growth 

cm 

Number 
of 

shoots  

The 
dynamic 
of strain 
growth 

 
Number 

of 
shoots 

The 
dynamic 
of strain 
growth 

cm  

Number 
of 

shoots 

V1 

30.07.2009 
 

- - - - - - 

V2   xx   x xx  

V3 x xx xxx xx    

V4   x xx x    

V5 0 xxx   xx    

V6     xxx   xx  

Dianthus „Chabaud” 
The dynamic of strain growth (%) Number of shoots formed (%) No flowers formed (%) 
DL 5% = 41.0   DL 5% = 44.8  DL 5% = 58.9   
    DL 1% = 62.1  DL 1% = 81.5 

    DL 0,1% = 85.7  DL 0.1% = 112.5 
Petunia 
The dynamic of strain growth (%) Number of shoots formed   (%) No flowers formed (%) 
DL 5% = 44.9   DL 5% = 57.4  DL 5% = 53.2  
DL 1% = 62.2    DL 1% = 79.4  DL 1% = 73.7 
DL 0,1% = 85.9    
      
Tagetes 
The dynamic of strain growth (%) Number of shoots formed   (%) No flowers formed (%) 
DL 5% = 19.3   DL 5% = 47.2  DL 5% = 25.6  
DL 1% = 26.7    DL 1% = 65.4  DL 1% = 35.4 
      
  

Table 4 

Influence of radiation dose on plant height and flower diameter 

Var. Species Carnation 
„Chabaud" 

Petunias Marigold 

Date 
Floral 
stem 
cm 

Flower 
diameter 

cm 

Floral 
stem 
cm 

Flower 
diameter 

cm 

Floral 
stem 
cm 

Flower 
diameter 

cm 

V1 

30.07.2009 
 

18.00 4.16 2.25 4.93 11.19 4.23 

V2 22.00 4.28 3.67 5.52 4.70 3.54 

V3 25.00 4.00 2.30 5.69 4.56 3.60 

V4 23.00 4.00 2.25 5.05 5.10 3.96 

V5 25.00 4.00 2.93 5.52 5.50 4.19 

V6 21.00 3.83 3.00 4.73 4.50 4.13 
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Line 18 of marigold, used as 

biological material in the experiments, it 

was created and stabilized by selection 

for positive individual from the local 

population at Buzau S.C.D.L. and it was 

entered in 2010 for D.U.S testing, for 

approval, under contract of research PN 

II 52-136 at I.S.T.I.S. Bucharest. 
 
 

Fig. 2 - Tagetes patula – Line 18  

CONCLUSIONS 

1. Irradiation plants cause significant changes in waist plants and the doses used 

as ecologic and not stressed treatment proving its efficiency. 
2. For carnations "Chabaud" and petunias the most efficiency doses of radiation 

are those with 0.04 J/cm
2
 (V3) and 0.16 J/cm

2
 (V5). These differences led to significant 

positive differences regarding the growth rate, size of plant, number of shoots formed 

and number of flowers formed. 
3. Dose of 0.08 J/cm

2
 (V4) determines also at petunias, a significant acceleration 

of plant growth rate and increase of shoots and flowers. 
4. The maximum dose of irradiation used of 0.3 J/cm

2
 (V6), significantly 

influence the growth of plants and petunias and crăiţe as well as the number of flowers 

formed for carnations "Chabaud". 
5. Flower diameter shall be modified in the way of decreasing with increasing of 

radiation dose at carnations "Chabaud" and compared with the control and in the way of 

growth at petunias. 

6. Of all the species treated with laser radiation, petunias and carnations 

"Chabaud" proved to be species with a rapid response as phenotypic manifestation in 

vegetation. Depending on the dose of radiation, speed and amplitude of the response the 

plants were remarkable. 
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