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A b s t r a c t. Pre-sowing laser biostimulation of 
seeds of cultivated plants to its results in crops of culti
vated plants is arising great interest among practicio
ners. Results of many years' studies carried out in 
Universisty of Agriculture eonfirm the effect of using 
the laser biostimulation reported both in Polish and 
foreign literature. Studies carried out in Universisty of 
Agriculture in Lublin made it possible to elaborale our 
owo technology of making laser biostimulation of seeds 
of selected cultivated plants. Within the framework of 
these studies a machine for laser biostimulation of 
seeds bas been constructed. Pre-sowing laser biostimu
lation of seeds of some studied plants resulted in the 
following increase of crops: maize- from 10 to 20%, 
spring wheat - from 20 to 30 %, spring barley - from 20 to 
25 %, sugar beets - from 10 to 35 %. Better plant seedlings, 
bigber resistance to cold and earlier plant maturation are 
the additional effects of using the pre-sowing laser bio
stimulation of plants. In the case of com the vegetation 
period is shortened by about 10 days. The quality of plants 
grown from the seeds which underwent the laser bi~timu
lation is a1so higher, for ccample in the case of laser spring 
wheat the protein eontent increased by about 2 %, in laser 
sugar beets the amount of sugar inaea<ied from 15 % to 17 %. 
Initial studies proved that it is ~ible to diminish nitrogen 
fertilization when appłying laser bi~timulation of seeds 
without essential decrease in crops. 

K e y w o r d s: laser biostimulation of seeds, 
maize, spring wheat, spring barley, sugar beets 

INTRODUCfiON 

The influence of the pre-sowing laser 
biostimulation on a vegetation and crops of 
plants bas been investigated since more 
than 20 years in all of the world. In our la
boratory (University of Agriculture in Lu
blin) s uch studies, carried on for a few years, 
have proved the positive effects of the pre
sowing laser biostimulation using a He-Ne 

laser [3,6]. The results of other authors 
[1,4,8] also showed that the positive effects 
as an increase of crops occur when natural 
non-divergent 20-25 mW light beam is ap
plied. The parameters of the procedure as 
the irradiation time of laser biostimulation 
on seeds and the number of repetitians are 
different for different kinds and variety of 
plan ts. 

The pre-sowing laser biostimulation of 
seeds changes also the spectrum of some 
micro-elements (selenium) absorbed by the 
plants grown from these seeds [2]. It may be 
important for new technologies of ecologi
cally healthy food. 

METI-I OD 

Our own and original metbod o f the seed 
biostirnulation bas been prepared in Depart
ment of Physics of the University of Agricul
ture in Lublin [5]. In this metbod the laser 
biostirnulation of seeds is peńormed by using 
the set-up described schematically in Fig. l. 
Seeds are irradiated by a divergent beam 
using He-Ne laser with the power ranging 
from 40 to 50 m W. The biostimula- tion oc
curs when seeds freely fali down by the region 
irradiated by the divergent light with the 
power density from 2 to 5 mW/cm2. In order 
to obtain the best effects of the biostimula
tion the irradiation time and the number of 
repetition must be precisely determined. 
Laser biostirnulation of seeds is applied 3 to 
15 days before sowing. 
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Fig. 1. Schematic drawing of a machine for pre-sowing laser bios~imulation of seeds of cultivat~ plants: l - laser 
He-Ne, 2- laser power supply, 3- base of power supply, 4 - chargmg ~opper, 5.- seed pan, 6- m1croscope lens, 7 -
pan vibrator engine, 8- sack holder, 9- frame of mechanism, 10- stnngs holdmg the pan, 11 - damper for seeds, 
12 -laser beam, 13 - seeds. 

RESULTS 

The effects of using the machine for 
pre-sowing laser biostimulation of seeds ac
cording to the studies carried out by Dziamba, 
Koper and Wójcik from the University of Ag
riculture in Lublin show the increase in 
crops which for the examined plants are as 
follows: 
Mai ze 
Spring wheat 
Spring barley 
Sugar beets 
Rape 
Greenhouse tomatoes 
Greenhouse cucumbers 

from 10% to 20% 

from 20% to 30% 

from 10% to 25% 

from 10% to 35% 

from 5% to 15% 

from 10% to 30% 

from 5% to 60% 

Field tomatoes from lO% to 20% 

Field cucumbers from lO% to 25% 

Better plant seedlings resistance to cold 
and earlier plant maturation are the addi
tional effects of using the pre-sowing laser 
biostimulation of plants. In the case of 
maize the vegetation period is shortened by 
about 10 days. The quality of plants grown 
from the seeds which underwent the laser 
biostimulation is also higher, for example in 
the case of laser spring wheat the protein 
eontent increased by about 20 %, in laser 
sugar beets the amount of sugar increased 
from 16 % to 18 %. Initial studies proved 

that it is possible to diminish nitrogen fertili
zation when applying laser biostimulation of 
seeds without essential decrease in crops. 

Results of 3-year investigations perfor
med in private greenhouses in Lublin, Pio
trków (n. Lublin) and Wysokie (n. Zam~) 
made it possible to elaborate the most fa
vourable pre-sowing laser biostimulation 
technology for greenhouse tomatoes and 
cucumbers. This technology has provided 
an increase of crops and accelerated ripen
ing o f the plan ts. 

The investigations on greenhouse toma
toes Proset peńormed in 1989 (Fig. 2a) 
showed that the total crop increased of about 
25 %, and the early crop (up to 1/3 of the 
cropping time) increased o f a bo ut 60 % as 
compared to a standard sample (non-bio
stimulated). Also, studies peńormed in 1990 
(in the same greenhouse) on the tomatoes 
Precodor (Fig. 2b) showed clearly the in
crease in the total and early yield of about 
11 % and 27 %, respectively. 

The effects of the pre-sowing laser bio
stimulation applied for some greenhouse 
cucumber seeds were obtained in 1989 in 
greenhouses of PPS Leonów. For the cu
cumbers Atos the following crops were ob
served (Fig. 2c): the early crop for laser 
biostimulated seeds was equal to 3.65 kg/m2, 



PRE-SOWING LASER BIOSTIMULATION OF SEEDS 595 

CROP (kg/m1J 
1er-~--~--~---~--~--~--~-. 

14 
a ~ . . . . . . 

12 

10 

8 

i i Li ; ~ i 
• lJ7 i · l ' T 
2 ......... 1; ..... ~ ....... . ... .. .... ( ........ i .... .. .... j ... 'l' ...... .. 

o : : : : : 

18.05 1.0e 115.0e 1.07 1e.07 

Date of crop 

CROP (kg/m2J 
12~~--~--~--~--~--~--~--, 

c l 

·: ••••••••• , •••••••••• l· ·· · · ·· · · · l · ·· ···· ·· · l · ···· · · · ···;fJ~ 
e 

4 

2 

o 
2e.08 

~~~~l l~ 

15.04 

. i i -- . . 
5.05 

Date of crop 
215.05 14.0e 

10 

17.015 1.0e 12.0e 215.0e 

Date of crop 

CROP (kg/m11 
14 . . d : : 

12 

10 

8 

e 

~ ~ ~ ~ ~ ~ ~ 0+--+--T--+--T--+--;--;--,__, __ ~ 
2e.08 115.04 5.05 215.05 

Date of crop 
14.0e 8.07 

Fig. 2. Biostimulated ( · )and non-biostimulated ( +) tornato ero~ of: P~t (a), Precodor (b), Atos (c) and Corona (d). 

whereas for non-biostimulated only 2.6 
kgtm2, that means the increase of about 40 %. 
The total crops for biostimulated and non
biostimulated seeds were equal to 13.1 
kgtm2 and 8.11 kg/m2, respecively, that in
dicates the increase up to 61 %. For the 
cucumbers Carona the crops were as fol
lows (Fig. 2d): the early crop for laser bio
stimulated seeds was equal to 4.1 kg/m2, 

whereas for non-biostimulated only 3.16 
kgtm2, that means the increase ofabout 31 %. 
The total crops f9r biostimulated and non-

biostimulated seeds were equal to 14.45 
kg/m2 and 13.61 kg/m2, respectively, i.e. the 
increase up to 6 %. 

The presented results are extreme: maxi
murn for the tomatoes Proset, minimum for 
Precodor, and maximum for the cucumbers 
Atos, minimum for Corona. It means that 
the positive effects of the pre-sowing laser 
biostimulation obtained for other kind of 
seeds ranged from 10 % to 27 % and from 6 % 
to 61 % for greenhouse tomatoes and cu
cumbers, respectively. 
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CONCLUSIONS 

The positive effects of using the ma
chines for pre-sowing laser biostimulation 
of seeds suggest that the technology will be 
widely applied in the plant production. Pre
sently, at the Department of Physics of the 
University of Agricultural in Lublin an in
tensive research on a developing of new 
technologies for the pre-sowing laser bio
stimulation of seeds is being carried on. 
This development is based on the applica
tion o f smali power lasers [7]. An advantage 
of these technologies is a flexibility of con
trolling the energy radiation in these seeds 
by the heliurn-neon laser. Bythis way a pro
cessof the laser biostimulation of seeds will 
be more precise. At the same time, a prize 
of machines for this process will be signifi
cantly reduced. 
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