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Abstract

The stimulation of the seed germination rate mapie of the ways to prevent environmental attatkgotik or
abyotik agents on the quality of seedlings. Ona@factors involved in stimulating the germinatiarte of seeds is red
light illumination. Currently, the source for geraing red light that consumes the smallest amo@iehergy is atermic
laser.

Ocimum basilicum L. is one of the plant species llaze been used by man since ancient times inasyli medicinal,
decorative and spiritual activities.

Therefore, this paper presents experimental dataiobd by testing the treatments based on the tiselaser light
field, with a stimulating effect on the rate of dggrmination on Marseille and Red Rubin basil @ein basilicum L.)
varieties.

The experimental data obtained recommendes thecapiph of field laser light treatments for 30’ ander to stimulate
the germination rate of seeds and in order to wbteedlings for each of the two varieties of b&3itimum basilicum
L.) under study.
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1. INTRODUCTION

The interest in the exploitation possibilities odsd (Ocimum basilicumL.) has attracted the
attention of the scientific world, too, who has madany experiments resulting in a series of papers
that have a wide range of targets [1, 6]. There rasmy scientific papers concerned about
capitalizing basil plants Qcimum basilicumL.), or only about some of the substances
biosynthesised by them. But, scientific work reigrito the possibilities of prevention and
protection of basil @cimum basilicurm..), otherwise known for its antiseptic properti¢s,at a
much lower level then the negative action of biaincl abiotic factors.

Considering the actual socio-economic situationenvthe principles of ecology are beginning to
prevail at the expense of abundant and unsustanabbps, basil@cimum basilicunmi..) needs
finding and providing solutions to ensure prevemiamd protection against the negative actions of
the byotik and abyotik factors. Among the solutiaffered by modern science to help protecting
plants by organic methods, laser light field metebduld be mentioned.

It is also well known that, under the influenceatfyotik environmental factors, there is a direct
correlation between the seed germination time hedrioment when various stages of growth and
development of certain byotik phytopathogenic festoegin.

Therefore, the purpose of our research wasxawmitro study about testing treatments based on the
use of a laser light field, with a stimulating effeon the basil @cimum basilicunmL.) seeds
germination rate, of thielarseilleandRed Rubirvarieties.
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2. MATERIAL AND METHOD

The biological material consisted of basil see@{imum basilicumL.) of Marseille and Red
Rubinvarieties — with food and ornamental value - ot#diby conventional horticultural methods
and in their dormant phageélarseille variety is characterized by green foliage — mediwmle the
Ruby Red/ariety is characterized by red foliage — ruby.

The experimental device [2, 3, 4, 5], used for testing the treatmentsedasn the use of a laser
light field, with a stimulating effect on the segérmination rate oMarseilleandRed Rubirbasil
(Ocimum basilicuni..) varieties.

Laser diodes are someway similar to the LEDs, but differentthg fact that light is generated by
stimulated emission and not by spontaneous emiskading to a better efficiency and different
proprieties of the emitted beam.

In Table 1 is given information regarding the irradiation egpre time and doses with 20 red
coloured laser diodes, having a total strength08idW on a surface of 20 x 10 &m

The experimental device that is used consists“aiabile arm” system which allows to adjust the
distance between the system of laser diodes anexihesure surface and a laser head that consists
of system with 20 laser diodes aligned in a cylinde that the emitted light can be equally
superposed on the exposure surface.

Table 1. Irradiation doses values versus exposure time

T(min.) D (J/cm?)
10 0.6
20 1.2
30 1.8

The device is independent and it can be placedsunface that allows the recipients with the seeds
or the plants that must me irradiated to be expokedur experiments, on the exposure surface
were placed 3 Petri recipients containing 30 se#ds/ery species each. The light emitted by the
laser diodes is assigned on a 200” qurface. The aim is to make the illumination asreas
possible on the entire surface so that the seedsbeairradiated at the same dose. The Petri
recipients with the seeds which represented theraosample where not exposed to the
supplementary illumination with red coloured laderdes.
The experimental scheme [5], used for testing the treatments based onueeof a laser light
field, with a stimulating effect on the seed geration rate ofMarseille and Red Rubinbasil
(Ocimum basilicunb..) varieties.
The seeds were placed on sterile wet filter pagerpom temperature 17-20°C and air relative
humidity of 35-40% suitable to the ambient mediuffhese were placed in one time use plastic
Petri recipients (9 cm diameter and 2 cm high).
Experiments were developed for each varieties m shme time @Qcimum basilicumL. var.
Marseille and Ocimum basilicumL. var. Red Rubih for 3 repetitions, in the same controlled
working and culture conditions in Laboratory of \égple Biotechnology from Biotechnology
Faculty, USAMVB.
Daily, the seeds were supplementary illuminatethleyred light emitted by laser diodes in different
exposure times corresponding the following expentalescheme:

V¢ — experimental control variant non-illuminated,;

V1 — experimental variant illuminated for 10 minutes;

V, — experimental variant illuminated for 20 minutes;

V3 — experimental variant illuminated for 30 minutes.
After applying the treatment all the seeds weresgmesd at a photoperiod of 8 hours dark/ 16 hour
day at artificial white light (Phillips neon - 40W)
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3. RESULTS AND DISCUSSIONS

Experimental results obtained fex vitro testing of treatments based on the use of a lagdr
field, with a stimulating effect on the seed geration rate ofOcimum basilicuni. Marseille var.

In the case of the test samples on which the treatisrbased on using a laser light field for 30'ewer
tested the largest experimental values@@mmum basilicuni. Marseille var. were recorded, in
terms of the average number of germinated seedgir@-il), the average length of the radicle
(Figure 2), and the average length of the prim&yngFigure 3).
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Figure 1. The average number ofjerminated seeds faDcimum basilicumL. Marseille variety
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Figure 2. The average length of the radicle (cm) f@cimum basilicumL . Marseille variety

The test samples on which laser light field treatteefor 20', where tested have generated better
experimental values than those test samples onhwhger light field treatments, for 10', where
tested forOcimum basilicumi. Marseille var., in terms of average number of germinatedisee
(Figure 1), the average length of the radicle (Feg), and the average length of the primary stem
(Figure 3).

While the test samples on which laser light fielehtments, for 10', where tested have generated
close experimental values to those of the test Eamiph a controlling role foOcimum basilicum

L. Marseillevar., in terms of average number of germinateds€E€igure 1), the average length of
the radicle (Figure 2), and the average lengthefarimary stem (Figure 3).
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Figure 3. The average length of the primary stem (cm) focimum basilicumL. Marseille variety

Experimental results obtained for ex vitro testofgtreatments based on the use of a laser light
field, with a stimulating effect on the seed geration rate ofOcimum basilicuni. Red Rubirvar.

The test samples on which laser light field treatteefor 30", were tested have recorded the largest
experimental values foDcimum basilicumL. Red Rubinvar., in terms of average number of
germinated seeds (Figure 4), the average lengtheofadicle (Figure 5), and the average length of
the primary stem (Figure 6).

In the case of the test samples on which laset fhigld treatments, for 20, were tested, better
experimental values were recorded than those eftéist samples on which laser light field
treatments, for 10', were tested fOcimum basilicumL. Red Rubinvar., in terms of average
number of germinated seeds (Figure 4), the avdeanggth of the radicle (Figure 5), and the average
length of the primary stem (Figure 6).

While variants have been tested experimental tremtsnbased on using a laser light field for 10’
were recorded close to the experimental valueb®kkperimental variants with a controlling role
for Ocimum basilicuni. from var.Red Rubinin terms in terms of average number of germinated
seeds (Figure 4), the average length of radiclgufei 5), and the average length of the primary
stem (Figure 6).

While the test samples on which laser light fielehtments, for 10', where tested have generated
close experimental values to those of the test Eamiph a controlling role foOcimum basilicum

L. Red Rubinvar., in terms of average number of germinatedsé@eéigure 4), the average length of
the radicle (Figure 5), and the average lengtihefarimary stem (Figure 6).

The correlation of the experimental data recordgdels vitro testing of treatments with a
stimulating effect on the rate @cimum basilicunL. Marseille andRed Rubinseed germination
show that there is a relationship between the tifrtee laser light field application (10", 20" @8

and the reaction of the experimental parametelgweld (the average number of germinated, seeds
the average length of the radicle and averageternfghe primary stem) to its action.

The correlation of the experimental data recordgdel vitro testing of treatments with a
stimulating effect on the rate @cimum basilicuni. Marseille andRed Rubinseed germination
show that there is a relationship between the tfrtbe laser light field application (10, 20" d'B

and the reaction of the experimental parametelsweld (the average number of germinated, seeds
the average length of the radicle and averageherfghe primary stem) to its action.

The correlation of the experimental data recordgdel vitro testing of treatments with a
stimulating effect on the rate @cimum basilicum LMarseille andRed Rubinseed germination
show that there is a relationship between the tifrtee laser light field application (10', 20" @8

and the reaction of the experimental parametelsweld (the average number of germinated, seeds
the average length of the radicle and averageherighe primary stem) to its action.
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Figure 4. The average number ofjerminated seeds for Ocimum basilicum Red Rubinvariety
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Figure5. The average length of the radicle (cm) for OcimuradilicumL. Red Rubinvariety
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Figure 6. The average length of the primary stem (cm) for @cim basilicumL. Red Rubinvariety

4. CONCLUSIONS

The research carried out for tee vitrostudy, concerning the testing of treatments withwating
effect on the rate of seed germinationGximum basilicum L.MarseilleandRed Rubinvarieties,
have led to experimental results that issued theWng conclusions:

114



- in the case of test samples on which laser lighd fireatments, for 30', were tested
the biggest experimental results were recordedh ot Ocimum basilicumL.
Marseille variety andOcimum basilicunRed Rubinvariety, in what concerns the
average number of seeds germinated, the averagghlaf the radicle and the
average length of the primary stem;

- in the case of the test samples on which laset fighd treatments, for 20, were
tested better results were recorded then thosededdor the test samples on which
laser light field treatments, for 10’, were testduabth for Ocimum basilicumL.
Marseille variety andOcimum basilicunL. Red Rubinvariety, in what concerns the
average number of germinated seeds, the averagghlaf the radicle and the
average length of the primary stem;

- in the case of the test samples on which laset fighd treatments, for 10', were
tested, close experimental results were recordé¢dose of the control test samples,
both for Ocimum basilicumL. Marseille variety andOcimum basilicumL. Red
Rubinvariety, in what concerns the average number ohigmted seeds, the average
length of the radicle and the average length optimaary stem.

The experimental results for tle& vitrostudy, concerning the testing of treatments witinigating
effect on the rate of seed germination @simum basilicum LMarseille andRed Rubirvarieties,
recommend the application of a laser light fieldatment, for 30", in order to stimulate the seed
germination and the seedlings obtaining processedch of the two basilQcimum basilicuni..)
varieties under study.

5. ACKNOWLEDGEMENTS
Sources for the work:
1. Department of Biotechnology — U.A.S.V.M., Bucharédmania with hosting this research and
references
2. 4R OPTICS SRL - Bucusé, Romania with experimental device
3. INCDIE ICPE-CA - Bucurgti, Romania with valuable comments

6. REFERENCES

Jungmin Lee, Scagel Carolyn F. (2009) Chicoric doighd in basil OQcimum basilicunlL.) leaves. Food Chemistry
115: 650-656, journal homepage: www.elsevier.coratie’foodchem, http://ddr.nal.usda.gov/bitstream/
10113/28808/1/IND44176813.pdf

Niculita P., Dinaila-Guidea Silvana, Livadariu Oana, Popa M., RistigiRistici E. (2006) Influence of red laser diode
radiation on plant growth. Luini stiintifice Seria F XI 2006 Biotehnologii, Bucugtée

Niculitda P., Dinidila-Guidea Silvana M., Livadariu Oana, Popa Mona, Mitdmalia C., Ristici M., Ristici Esofina
(2006) Influence of red laser diode radiation cemplgrowth AGROLASER 2006 ublin, Polonia, p. 160-161

Niculita P., Dinaila-Guidea Silvana, Livadariu Oana, Popa Mona, Ri#figi Ristici Esofina (2006) Influence of laser
diode red beams on germination rate of tomato se&tisno. 67851M, PROCEEDINGS OF THE SOCIETY
OF PHOTO-OTICAL INSTRUMENTATION ENGINEERS (SPIE-INSOC OPTICAL ENGINEERING, 1000
20TH ST, PO BOX 10, BELLINGHAM, WA 98227-0010 USAOMOPTO 2006: Eighth Conference on
Optics. “Micro-to-Nano-PhotonicROMOPTO 2006Sibiu, Roménia, Proceedings Paper.

Niculita P., Israel-Roming F., Danaila-Guidea S, Mvadariu O., Gherghina E., Simion V., Luta Gistri J., Ristici
M. (2008) The determination of changes inducedHhsytteatment with laser diodes 8olanaceaesegeteble
plants in the first stages of vegetation, Proceggliof the International Symposium on “NEW RESEARGHE
IN BIOTECHNOLOGY” USAMV Bucharest, Romania, p. 72890

Rattanachaikunsopon Pongsak, Phumkhachorn Pa(Rbid) Antimicrobial Activity of Basil Qcimum basilicumOQil
againstSalmonellaEnteritidisin Vitro and in Food. Bioscience, Biotechnology, and Biogis¢ry. 74 (6): 1200-
1204.

115



