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NMPAKTUKA NPUMEHEHUA
NA3EPHbIX ATPOTEXHOJIOTUW
HA KYBAHU

I1.5Kypba, OO0 HII® "Buoaasep”, Kpacrhodap

Ha ocHoBe MHOr0/1IeTHEro OnbiTa UCNO/Ib30BaHUS
Nla3epHbIX arpoTexHosiormi paspaboTaHbl HOBble
NlasepHble MHCTPYMEHTbI U 6uonormyeckue
pernameHTbl 1a3epHO 06paboTKM ceMsH,
afanTUpoBaHHbIe K NPOU3BOACTBEHHbBIM YC/1I0BUSIM.
MNpuBeAeHbl 3KCNepUMeHTaIbHO Nof06paHHbie

no OCHOBHbIM ¢pasam pa3BUTUS peXMMbl 06paboTKun
M 3KCNO3ULLMU A1 Pa3HbIX COPTOB U BUAOB CEMSH.

asepHble yCTPOMCTBA B CeJIbCKOXO3SICTBEH-
HOM IIPpOM3BOJCTBe II03BOJSIIOT IeperTHU
K aBTOMAaTH3aLKMK M IIPOrPaMMHBIM CIIOCO-
6aMm ymnpaBneHHUs. [lepBble OTedeCTBEeHHBIE arPOTex-
HOJIOTUYeCKHe jIa3epHble CUCTeMBl HadajIu IpHMe-
HATH B KpacHogapckoM Kpae eie B 1976 roay. Torma
KX HCIIO0/b30Ba/H [IJIS1 YIIPaBIeHHUSs 3eM/IepOMHBIMH
¥ MeJHOPaTHMBHBIMH MallMHAMKM Ha CTPOHTE/Ib
CTBe HMHXeHEPHBIX PHUCOBBIX OPOCHUTEIBHBIX CHCTEM
IIpU IUIAHWPOBKE PHCOBBIX YEKOB, CTPOMUTEIbCTBE
KaHaJIOB ¥ YKJIaJKe ApeHa>ka B 30HAX OCYIIEHMS
Y1 OpOLIeHMS, IIPU CTPOUTE/ILCTBE LOpPOor. MHorue
JmasepHble cucTeMbl - Mmomenu CKII-1, CAVJI1, YKII-,
YKJI-2 - 6BUIH 33/eHCTBOBAHbI B MeTHOPAaTHBHOM CTPO-
WTeNbCTBe. [IJIs1 UX BHeJPeHMs OpraHH30BaIu obyde-
HUe JIa3epHBIM TEeXHOJIOTHSM MeXaHH3aTopoB Opuraf,
¥ MacTepOB Ha CTPOMTEIBHBIX y4YacTKax 3KCIIyaTa-
LIMH JIa3€PHBIX YCTPOMCTB; pa3paboTaay U BHEAPUIH
TeXHOJIOTHYeCKHe KapThl U KapThl TPYOOBBIX IIpOLieC-
COB Ha CTPOMTE/IbCTBO PHCOBBIX YEKOB C [IPHMeHeHHeM
nasepHbix cucteM CKII-1 u CAY/I-1M; co3manu nabopa-
TOPHH I10 PeMOHTY HCIIOJIb3YeMBbIX JIa3€PHBIX CHCTEM.
B TOT ke mepuof 6B HA4aThl IIOMCKH BO3MOXK-
HOCTeH OCBOEHHM S JIa3epa A5 33[a4 CeIbCKOr0 X031~
cTBa mpu obpaboTke ceMsIH pHuCa [JIs IOBBIIIEHUS
YPO’KaHHOCTH. M3bICKaHH S IIPOBOAH/INCH COBMECTHO
¢ yueHsiMu BHHM prca Ha HX IIOJAX IIOH Hay4-
HBIM PYKOBOACTBOM gupexkTopa BHHM puca aka-
nemuka E.I1.Anemnna. [nas paboTsl 6bIIM mpHOG-
peTeHBl IATh KOMIIJIEKTOB He-Ne-nmasepos JITH-111
(ITO "TlonsipoH”, JIbBOB); KM3rOTOBJIEeHBbI aabopaTop-
Hble YCTPOMCTBA [/I JIa3ePHOM aKTHBAIlUU CeMSH,
Ha HUX O0TpabaTblBalu pexkMMbl 06paboTKHU CeMSH
puca u Apyrux KyabTyp. COBMECTHO C y4YeHBIMH
Ha IIOJISIX U B KaMepaxX HMCKYCCTBEHHOIO KJIMMaTa
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PRACTICE OF LASER
AGRO-TECHNOLOGY
APPLICATION

IN KUBAN

P.Zhurba, Biolaser Research and Production Firm,
Limited Liability Company, Krasnodar

On the basis of long-term experience of laser agro-
technology use, the new laser tools and biological
procedures for laser treatment of seeds adapted
to the production conditions are developed.
Conditions for the treatment and exposure of
different varieties and species of seeds which were
selected on the experimental basis by the main
development phases are specified.

aser devices in agricultural industry allow

the transition to automation and software-

based control methods. The first national agro-
technological laser systems started to be used in
Krasnodar Krai in 1976. At that time they were
used for the control of digging and reclamation
machines when constructing the engineering rice
irrigation systems for the planning of rice bays,
laying of channels and drainage in the areas of
dewatering and irrigation, road construction. Wide
range of laser systems was used in the reclamative
construction: models SKP-1, SAUL-1, UKL-1, UKL-
2. For their implementation the training of team
machine operators and foremen was organized
at the construction sites where the laser devices
were operated; flow charts and charts of working
processes were developed and adopted for the
construction of rice bays using the laser systems
SKP-1 and SAUL-1M; laboratories for the repair of
used laser systems were established.

At the same period the research activities
connected with the laser implementation
in agriculture for the rice seed treatment were
initiated in order to increase the productivity.
Research activities were carried out together
with the scientists of the All-Union Research
Institute of Rice in its fields under the academic
supervision of the Academician E.P. Aleshin. Five
sets of He-Ne-lasers LGN-111 (Polaron Production
Association, Lvov) were purchased for the work;
laboratory devices for the laser activation of seeds
were produced; they were used for the optimization
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IIPOBOAU/IK OMIBITHL. B mpolecce 1abopaTopHBIX
MCIBITAHUM HCCIe[0BA/IN BIHSHUE JIa3epHOH aKTHU-
BaIlMM Ha IIOBBINIEHHE YPOKAHMHOCTH U 60prby
c bonesHssMHU ceMsH puca. Kak pesynasrar, B 1991
rosy OBIJIO IIONyYeHO aBTOPCKOe CBHUIETENIBCTBO HA
nsobpereHue Ne1827744 "Crocob 6opnbsl ¢ 6omes-
HAMH puca’ (aBTopel: I1.C.OKypb6a, C.A.[lsIKyHUaK,
M.B.llortoBa) u paspaboTaHbl IIPOTOKOJIBI IIpHU
HCCIeIOBAHUH J1a3epPHOro obnydeHHs CceMSIH pHca
1151 TIOBBIIIEHU ST BCXOKeCTH, 60pbOBI ¢ dy3aprosom,
M PHUKYJISPHO30M, HEMATOLOM.

B TOT mepuon [OJHTeNbHBIE MCCAeLOBAHUS
TPYIIIBl CIELIUATIMCTOB I0J, PyKOBOACTBOM IIpodec-
copa B.M.MHIOMNHA II03BOIM/IHN YCTAHOBUTL Hanb0-
nee 3¢pPeKTHUBHBIE PEKHMBI Ta3epHOro 0bayueHUs
CceMSH SPOBOHM M O3UMOM IIIeHUIIbl, B pe3ylbTaTe
C UX ITOMOIIBIO YAa/I0Ch ITOJYUYHUTh 12% 106aBOUHOTO
3epHa. B KasaxcTaHe 6b1H pa3paboTaHbl HECKOIBKO
06pasLoB a3epHBIX YCTAaHOBOK [/Is IIpeIIOCeBHOM
0bpaboTku cemsin: KJI-11M, KJI-13, KJI-14, JIYO-1 u mpy-
rue. Ha 6a3e 3Tux ycTpoHcTB B 1978 romy "Tlonsipon”
Haya/l CepUHHBIN BBINYCK JIa3epPHBIX YCTAaHOBOK
Mozenu "JIbBOB-l. DneKTpoHMKA'. IIpenmonaranocs,
4YTO OHU OyIyT paboTaTh BO MHOTMX KOJIX03aX K COBXO-
3ax CCCP u 3a pybeskoM. OmHAKO K3-3a TeXHHUYECKOIo
HeCOBepIIeHCTBa J1a3epHOr0 MHCTPyMEHTa M OTCYT-
CTBUSI OHOJIOTMYECKUX PeIIaMeHTOB I10 TeXHOJIOIHHU
paboT mpakTHYecKoe NpHMeHeHHe 3THX YCTaHOBOK
OKa3a/I0Ch HEe3HA4YHTeJIbHBIM. PeasibHblEe PeKHMEI
Ja3epHOM aKTHUBALMUU CeMSH HEBO3MOXKHO OBIIO
BOCIIPOM3BECTH. I[IOMHMO HH3KOM TeXHOJIOIUY-
HOCTH TaKOro IIpHeMa CeMeHa B IIpollecceé MHOIO-
KPaTHOTO IPOIyCKaHUS 4epe3 Jla3epHYI0 yCTaHOBKY
nonyvanyd MeXaHHUecKHe IOBPeXAeHHUS U Tepsiiu
BCXOKeCTb.

3Has 06 oOmBITe Ka3aXCTAHCKUX Y4YeHBIX, MBI
npuobpenu B KaszaxcTaHe ofHy HebGoJbIIyIO ja3ep-
HYI0 YCTaHOBKY II0 oOpaboTKe ceMSH [JIsl IIPOH3-
BOJACTBEHHBIX HCHOBITAaHUK (puc.l). HcnbTaHUS
nposenr B 1991 romy B Koixo3de MM.MuuypuHa
KpacHoapmernckoro parioHa KpacHomapckoro kpaf,
obpabaTsiBasi Iepej IOCEBOM CeMSHA PHCa, OBOLI-
HBIX KYJBTYp (TOMaThl KM OTyPLBl) U CaXapHOH CBe-
Kbl IIo JaHHBIM ITPOM3BOACTBEHHBIX HCIIBITAHUI
OBIIM COCTaBJIeHBI IIPOTOKOIBI. B HUX HAIIK OTPa-
>KeHHe pe3y/lbTaThl BO3LEeHCTBHS J1a3epPHOr0 M3Jy-
YeHUs Ha I10JIeBYI0 BCXOXKECTh, SHEPrHUI0 pocTa, Ha
CHMI>KeHHe HMHQeKIIMOHHOM 3apaskeHHOCTH CeMSH,
pa3BUTHe pacTeHUM IpPHU BereTallMU M Ha IIONY-
YeHHYI0 yPOKaHMHOCTb. AHA/IK3 HUCIBITAHUM, IIPO-
BeZleHHBIX IIpH 06paboTKe ceMsH, ITOKa3asl MOJIOXKHU-
TeJIbHYI0 AUHAMHUKY IIOBBILIIEHH I [IOCEBHBIX KayeCcTB
CeMSIH U YPOKaMHOCTH IIpU 06paboTke HebOIBIIMX
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Puc.1. JlazepHas ycmaHo8Ka ¢ HaKAOHHbIM >Kenobom
Fig. 1. Laser facility with tip chute

of the treatment conditions of seeds of rice and
other crops. Experiments were carried out together
with scientists in fields and climate chambers.
In the process of laboratory tests the influence of
laser activation on the increase of productivity
and control of rice seed diseases was studied. As a
result, in 1991 the Inventor’s Certificate No. 1827744
“Method of Control of Rice Diseases” (authors: P.S.
Zhurba, S.A. Dyakunchak, M.B. Popova) was issued
and the Protocols of Study of Laser Irradiation of
Rice Seeds for the Enhancement of Cerminating
Capacity, Control of Rice Fusarial Wilt, Blast and
Nematode were developed.

During that period long-term research activities
of the group of experts under the supervision of
the Professor V.M. Inyushin made it possible to
detect the most effective conditions for the laser
irradiation of seeds of spring and winter wheat
and using this study we managed to receive 12%
of additional grain crops. Several samples of laser
facilities for the pre-sowing seed treatment were
designed in Kazakhstan: KL-11M, KL-13, KL-14,
LUO-1 etc. On the basis of these devices in 1978
Polaron started the serial production of the laser
facilities of model “Lvov-1. Elektronika”. They were
expected to be operated in many collective and
state farms of the USSR and abroad. However, due
to the technical imperfection of laser tool and
absence of biological procedures for work methods
the practical application of these devices turned out
to be insignificant. It was impossible to repeat the
actual conditions of seed laser activation. Besides
the low technological effectiveness of such method,
in the process of multiple passing through the laser
facility seeds suffered mechanical damages and lost
germinating capacity.

Knowing the experience of Kazakh scientists we
purchased one small laser facility for the treatment
of seeds in order to carry out in-process tests (Fig. 1).
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Puc.2. Komnaekm AazepHoli ycmaHosKu co caemogodamu
(1IYoc-1)
Fig. 2. Set of laser facility with lightguides (LUOS-1)

06beMoOB ceMSH (OBOIIHBIX, TeXHHUUYECKUX), KOIOa
3arpyska ux B OyHKep /a3epHOM YCTaHOBKH IIpPO-
BOAMIACHh BpyuHYI0. IIpu obpaborke 6onbmux 06
eMOB (ceMeHa pHca) 3arpy3Ka IIPOM3BOJAMJ/IACH 3ep-
HOIIOIPYy34YHKOM, IIPH 3TOM B pabouell 30He n1a3epa
co3aBasiach MBI, KOTOPAs IIOKPhIBala 3€pKajo
CKAaHUPYIOIEro YCTPOMCTBA Jja3epa. Hamo 6bl10
OYMINATH 3THU 3epKajia, IePUOAHUYECKH BBIKIIOYAs
nasep AJsL TaKoH omepanuu. PaboTa 3epHOIIOTpy3-
YMKa TPAaBMHPOBAja CeMeHa PHUCa, YTO CHHKATIO UX
BCXOKECTb.

YUUTHIBasl 3TU OTPHULIATENIbHBIE Ka4yecTBa, KOH-
CTPYKIIUIO JIa3epPHOM YCTAaHOBKH HeJb3sl OBIIIO CUM-
TaTh yJA4YHON. B IIPOM3BOACTBEHHBIX YCJIOBHSIX
32 KOpPOTKOe BpeMs Heobxommmo o6pabaThiBaTh
IecsiTKH, a TO U COTHHU TOHH IIOCEBHOIO MaTepH-
ana. B pesynbrate depe3 HeCKOJBKO YacOB PaboOTHI
Ja3epHasl YCTAaHOBKA OKAa3bIBaJach 3aChIIIAHHOM
ceMeHaMH puca. OTCYTCTBHe MeXaHHUUYeCKOH TSITHU
3aTPYOHSIIO MepeMelleHHe HHCTPyMeHTa 1o pabo-
yel rromaake, obpaboTaHHbBIe ceMeHa HeobX0q Mo
6BLIIO YAAIATH BPYUHYIO.

Jlst ycTpaHeHHUsI STUX He[OCTATKOB OBIIO pelIeHo
pa3paboTaTh HOBbIE TEXHOJIOTHM M OHONOrHUYecKUe
peryiaMeHTHI ja3epHON 06paboTKU ceMsH, aJallTUPO-
BaHHBIE K [TPOMU3BOJCTBEHHBIM YCJIOBUSIM. Bblia paspa-
6oTaHa M 3aIlaTeHTOBAaHA HOBAs Jia3epHas YCTAHOBKA,
C IIOMOIIIbI0 KOTOPOM MOSKHO ITPOM3BOIUTH AKTHBALIHIO
ceMsiH B 6ypTax B aBTOMaTH4YeCKOM PeXKHMe B 3aKPbl-
TOM 3epHOCK/IaJie. B ocHOBe yexkana uiesi, 3aUMCTBO-
BaHHa4 y 1a3epHoM ycTaHOBKU CKII-1, KoTopasi IpuMe-
HSUJIACh [P CTPOUTEIBCTBE PHUCOBBIX UeKOB, YCTAHOBKA
IJISL JIa3epHOM aKTHUBAIIMKM CeMSIH BKJIIOYaJa HCTOY-
HUK JIa3epHOTO H3/lyuyeHHUs (TeHepaTop) CO CKaHHUpY-
IOIIMM YCTPOMCTBOM, YTO IIO3BOJISIO C 3aZlaBaeMOK
YaCTOTON CKAaHHUPOBATh TOPU30HTAIBHYIO OIITHYECKYI0
IIJIOCKOCTh. HCTPYMeHT 6bL1 CHaOKeH MO beMHUKOM
IJISI PETYJIMPOBAHUSI BBICOTBI OIITHYECKOM ITJIOCKOCTH
B pabouer 30He CBETOBOJIOB (PHC.2).
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Tests were carried out on the Collective Farm named
after Michurin in Krasnoarmeysky District of
Krasnodar Krai in 1991; the seeds of rice, vegetable
crops (tomatoes and cucumbers) and sugar beets
were treated before sowing. Protocols were prepared
on the basis of the data of in-process tests. They
reflected the results of influence of laser radiation
on the field germinating capacity, growing capacity,
reduction of seed infectiousness, development of
plants during the vegetation period and obtained
productivity. Analysis of the tests carried out during
the seed treatment showed the positive dynamics of
improvement of seed sowing characteristics and
productivity upon the treatment of small amounts
of seeds (vegetables, plants for industrial use) when
their feed to the laser facility hopper was performed
manually. When large amounts of seeds (rice seeds)
were treated their feed was performed by grain
loader and dust was generated in the laser operating
area; this dust covered the mirror of laser scanner.
These mirrors needed to be cleaned and therefore
laser was turned off periodically for this operation.
Crain loader operation damaged the rice seeds and
this fact reduced their germinating capacity.

Taking into account these negative
characteristics the construction of laser facility
could not be considered as appropriate. Under the
production conditions it is required to treat tens and
hundreds of tons of seed grain for the short period
of time. As a result of several hours of operation the
laser facility turned out to be filled with rice seeds.
Absence of the mechanical traction complicated the
tool movement on working area and the manual
removal of treated seeds was required.

In order to eliminate these defects it was
determined to develop new technologies and
biological procedures for the laser treatment of
seeds adapted to the production conditions. The new
laser facility was designed and patented; using this
unit it was possible to activate the seeds in piles
automatically in close granary. The idea borrowed
from the laser facility SKP-1 which was used
during the construction of rice bays became the
foundation of this device. Facility intended for the
laser activation of seeds included the source of laser
radiation (generator) with scanner which allowed
the scanning of horizontal optical plane with the
set frequency. The tool was equipped with elevator
in order to adjust the height of optical plane in the
lightguide operating area (Fig.2).

The set of lightguide devices was installed in
different areas of seed pile at the depth of 1-1.5
meters in such manner as to locate the mirror
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CepuI0 CBETOBOJAHBIX YCTPOMCTB YCTAHOBHUJIU
B pa3sHBIX 30Hax OypTra cemsH Ha raybuny 1-1,5
MeTpa TaKUM 0b6pa3om, 4YTOOBl 3epKajo Ka>KAOIo
CBETOBOJA HAXOAHUJIOCH B IIJIOCKOCTH CKAHUPOBAHHS
nasepHoro nyda (puc.3). OTpaskeHHBIM OT 3epKaja
JIy4 MPOXOAMI BHYTPH TPyOBI M IOIafasl Ha CBETO-
paccenBalOIMIyI0 JIMH3Y U3 OPICTeKJa C BMOHTHPO-
BaHHBIM B Hee dporomuonom. Potoaron 611 Heobxo-
OUM 715 KOHTPOJIS IIONAfaHHUs JIa3epPHOro ayda Ha
JIMH3Y. DJIeKTPUYeCKUM CUTHAJI C IpHeMHHKA peru-
CTPHUPOBAJICS C IIOMOILIBIO MHJ/UIMBOJIBTMeETpPa, UTO
II03BOJISLJIO HACTPAUBATh CBETOBOJ Ha pabouee I10J10-
skeHHe. OTPaskeHHBIH 3epKajloM CBETOBOK HMMITYJIbC
ob1ydan ceMeHa BOKPYT, cO3/laBasi 3HepreTUYecKyIo
30HY.

PaboTta /1a3epHOM YCTAaHOBKHU (4-5 CYTOK) IPOBO-
IOUIACch B 3aKPBITOM 3epHOCK/Iaje 6e3 IpUCYTCTBUS
nopen. JlazepHou 06paboTKe MMOABEpranach TOIBKO
YacTb CeMsH, PAaCIIONIOKeHHBIX B 30HE CBETOBOJ-
HBIX YCTPOMCTB. B Ipoliecce COBMeCTHOr0 XpaHeHH I
HeoOJIy4eHHBIX U 06Jy4eHHBIX CeMSH IIPOUCXOLUT
3HeproobMeH MeXAy CeMeHaMH II0CPeJCTBOM BTO-
PHUYHOTO Ileper3ydeHus y>Ke ob6lyueHHBIX CeMsIH.
[locne nasepHON 06paboTKU U OTIEXKU CEMSH
B obmert Macce 6ypTa OHU o[ Bepranauce raboparop-
HOMY KOHTPOJIIO Ha BCXOXeCTb, SHEPrUI0 IIpopacTa-
HUS U CAHUTApHOe coCTosiHUe (Tabm.1).

IIppuMeHeHHe [OAHHOHM JIAa3epHOHM YCTAHOBKH
IIpY aKTHBALlUK CeMsSH B Oyprax mo mareHTy PP
Ne2072758 B xo03siKicTBax KpacHOAapcKOro Kpasi gajo
BBICOKUI 3P PeKT, KaK 6H0oIOruuecKU, Tak U 3KOHO-
MuuecKUi. C IOMOIIBIO JIa3ePHOM YCTaHOBKH obpa-
60TKy ceMSIH KOTepeHTHBIM H3Jy4eHHeM IIPOBO-
IYTH BO MHOTHX X035 CTBax B KpacHOZapckoM Kpae.
[To/IOKUTENbHBIE Pe3yabTaTsl paboT OTpaskeHBI
B [IpoTOKONIax U AKTaX BHEAPeHHU s IIPU IIPOBeleHU K
IIPOU3BOACTBEHHBIX UCIIBITAHUN. Ho cpa3sy ke mpo-
SIBUJICSL HEJOCTATOK 3TOTO CIiocoba Jia3epHON aKTH-
BallUM ceMsH B Oyprax - BBICOKAasl TPYLOEMKOCTb

Puc.3. JlasepHas ycmaHosKa é pabo4em nonoxkeHuu npu
0bpabomke cemsiH

Fig. 3. Laser facility in operating position during seed
treatment
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of every lightguide in the laser beam scanning
plane (Fig.3). The beam reflected from the mirror
transmitted inside the pipe and got on the light-
diffusing plexiglass lens with inbuilt photodiode.
Photodiode was necessary for the control of laser
beam transfer on the lens. Electric signal from
the detector was registered with the help of
millivoltmeter which made it possible to tune the
lightguide in the operating position. The light pulse
reflected by mirror irradiated the seeds around
forming the energy band.

The laser facility operated in close granary in
the absence of people for 4-5 days. The part of
seeds located in the area of lightguide devices
underwent the laser treatment only. In the process
of joint storage of unirradiated and irradiated seeds
the energy exchange occurred between the seeds
due to the secondary reradiation. After the laser
treatment and lying of seeds in the bulk of pile
they were subjected to the laboratory control of
germinating capacity, germinating energy and
sanitary condition (Table 1).

Application of this laser facility for the activation
of seeds in piles on the basis of the Patent of the
Russian Federation No. 2072758 on the farms of
Krasnodar Krai produced great biological effect as
well as economical effect. With the help of the
laser facility the treatment of seeds by coherent
radiation was performed on many farms of
Krasnodar Krai. Positive results of these works
were specified in Protocols and Implementation
Reports during in-process tests. But immediately
the shortcoming of this method of laser activation
of seeds in piles was shown - high labor content

Puc.4. JlasepHas ycmaHoska J1Y-2 s 06pabomiu cemsiH
u pacmeHull

Fig. 4. Laser facility LU-2 for the treatment of seeds and
plants
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YCTAaHOBKHU CBETOBOJHBIX YCTPOMCTB B OypT ceMsH
U Ioc/lefyomasi HacTporka UX B pabodee mosoxe-
Hue. TpyI0eMKOCT ITpoliecca HACTPOMKH TpeboBaa
IOBYX-TPeX MHUHYT Ha YCTAaHOBKY OJHOIO CBETOBOA-
HOTO YCTPOMCTBA, a /I BCeX CBETOBOZIOB HE06X0AHMO
OBLJIO TIOTPATHUTh YKe TPU-4eThblpe HYaca B 3aBHUCH-
MOCTH OT HaBBIKa OIlepaTopa. Jla3epHOe yCTPOMCTBO
I103BOJISI/IO MPOBOAWTH AaKTHBALIMIO CeMSIH Ja3epoM
C OIHOI MO3ULIMK YCTAaHOB/IEHHBIX CBETOBOJOB /10 200
TOHH, BeC ero KOHCTPYKUHMHU cOCTaBJs1 200 KT, ¥ OHO
He 6bLIO IIpeHAa3HA4YeHO 51 06paboTKKU pacTeHUI
Ha I0TISIX.

[To3ToMy pajbHeHIIHe Pa3paboTKU CAYKHUIHU
LIe/ISIM TeXHHUYeCKOro yCOBepIIeHCTBOBAHHUS U MeXa-
HHU3aIUH IIPUMeHeHHUs] He TOJNBKO IpU obpaboTke
ceMsiH, HO M IpH 06paboTKke pacTeHHUH B IOJIX
IJIS CTUMYISIMH KX POCTa M 3aI[UTH OT 6oses-
Hel. [Ipy 5TOM MBI YYUTHIBAIH IIPOKU3BOACTBEHHEIE
ycinoBusi: 6onpimre obbeMbl ceMsiH (BypTHI ceMSIH
oT 50 1o 800 ToHH U 6osee) U OBIIKPHBIE IIJIOMIALH

of the placement of lightguide devices into the
seed pile and further tuning in operating position.
Labor content of the tuning process required 2-3
minutes for the placement of one lightguide device
and 3-4 hours were needed for all lightguides
depending on operator skills. Laser facility allowed
the activation of seeds by laser from one position of
placed lightguides up to 200 tons. Its weight was
200 kg and it was not intended for the treatment of
plants in fields.

Therefore, further developments served to the
purposes of technical improvement and application
mechanization not only for the treatment of seeds
but also for the treatment of plants in fields in
order to promote their growth and protect from
diseases. We took into consideration the production
conditions: large volumes of seeds (seed piles of 50
to 800 tons and more) and large areas of treated
fields (50 to 2000 hectares). The laser facilities with
extended limits of irradiated space and simplified

Tabn.1. MoceBHble JOCTOMHCTBA CEMSAH 03MMOM NLLEHWULbI, 06paboTaHHbIX Nazepom (O) NHpHA HeobpaboTaHHbIMMU (K)

(pe3ynbTaThl ncnbiTaHMa 3A0 "Konoc" MNaBfoBCKOro panoHa)

Table 1. Results of sowing qualities of winter wheat seeds which were treated by laser (O) and not treated (K) (test results

of Kolos CJSC, Pavlovsky District)

SHeprus npopactaHus, %

BcxoxecTb, %

3apaXkeHHOCTb 60Ne3HAMU, %

CopT O6beMm, T Germination energy, % Germinating capacity, % Infection rate, %
Variety Volume, t
K o) K o) K o)

1 | 3umopoaok 60 74 90 88 94 25 7
Zimorodok

5 | SRS 75 88 96 94 96 23 3
Selyanka

3 Aenera 100 94 98 94 100 24 5
Delta

n | B 15 84 94 92 94 26 5
Vita
3umopoaok (3nnTa)

> Zimorodok (Elita) 40 28 28 28 28 0 0

6 | EHE 150 96 100 98 100 35 3
Batko

7 Jvpa 90 92 96 94 100 22 3
Lira

g | Aed 100 96 100 96 100 0 0
Deya

g  Ouuwr 55 94 100 96 100 15 3
Fisht

qg | PRI B 90 92 94 94 08 40 4
Krasnodar 99
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Puc.5. JlazepHas ycmaHoeka ¢ nonynpogooHUKO8bIM Aa3e-
pom 0451 06pabomku cemsiH U pacmeHul

Fig. 5. Laser facility with semiconductor laser for the
treatment of seeds and plants

obpabaTsiBaeMbix mosed (0T 50 mo 2000 rekTapos).
Beitu paspaboTaHBbl J1a3epHBIe YCTPOMCTBA C pac-
IIHpPeHHBIMH TPAaHUIAMH 001y4aeMoOro IIpoCTpaH-
CTBA U YIPOLIEHHOM 3KCIUIyaTallMeH B IPOHU3BOL-
CTBEHHBIX YC/IOBUSIX. braaromaps OpUIHMHAIbHOU
KOHCTPYKLIMH CKAaHHPYIOLIEro yCTPOMCTBA B BHJE
OLHOTO 3epKaja, Bpallalollerocsi OJHOBPeMeHHO
B [IBYX IIJIOCKOCTSIX, OTPa’kaeMBbIH OT 3epKaja jas3ep-
HBIH JIy4 CKaHHPYeT OKpysKalollee IPOCTPAHCTBO He
TOJIBKO B TOPH30HTA/IBHOM IIJIOCKOCTH, HO U BO BCEX
HaIlpaBIeHHUSIX.

JlazepHas ycTaHOBKa JIY-2 Ha ocHOBe He-Ne-n1a3zepa,
cHabXeHHasi 3THUM CKAaHHUPYIOIIUM YCTPOMCTBOM,
TPEHOrok, 6JIOKOM IIUTAHUS U yIIPaBIeHUSs, BeCHIa
16 xr. Ee mcmonb3oBanu Aj1si 06paboTKU KOrepeHT-
HBIM 3/IeKTPOMarHUTHBIM H3NydeHHeM (A=632,8 HM)
ceMsiH B 6ypTe U I10CeBOB BereTUPYIOUIMX PACTeHUMN
B mosie. Ha 3To /a3epHoe ycTpoMCTBO (puc.4) moiny-
yeH MaTeHT N22202869, mateHToobiamarens 00O
HII® "Buonasep’. O6paboTka ceMsSH BHIIIONHSIACH

Puc.6. JlazepHasi 06pabomka cemsiH 8 3epHOXpaHUAULLLE
Fig. 6. Laser treatment of seeds in granary

operation under production conditions were
developed. Due to the original design of scanner in
the form of one mirror rotating simultaneously in
two planes, the laser beam reflected from the mirror
scanned the environment not only in horizontal
plane but in all directions as well.

The laser facility LU-2 based on He-Ne-laser and
equipped with this scanner, three-legged stand,
power supply unit and control unit weighed 16
kilograms. It was used for the treatment by coherent
electromagnetic radiation (A = 632.8 nm) of seeds in
pile and crops, vegetative plants in field. This laser
facility (Fig. 4) was patented, the Patent No. 2202869,
patent holder: Biolaser Research and Production Firm,
LLC. Seed treatment was performed automatically
in close storehouse in the absence of people. Seed
volumes intended for the treatment were limited to
the storehouse capacity.

Development of laser technology made it possible
to replace the laser unit based on discharge tube
with the semiconductor laser. Use of solid-state
emitter allowed the creation of reliable laser tool
in lightweight form which is less prone to the
destructive vibration during the movement on tractor.
This device weighed 6 kilograms and radiated on the
wavelength A = 650 nm (Fig. 5). The treatment of seeds
and plants with the consideration of the main stages

PHoTONICs N25/47/2014 gg
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Puc.7. Mepuod obpabomiu cemsiH
Fig. 7. Period of seed treatment

100 —
N Mepuopa
s 06paboTkm
=0
(1)
o
= Mepuvog
= 50 SHepreTu- Mepwopa ycTon4mBoro Mepuopa cnaga
E 4yeckoro AKTUBMPOBAHHOIO VHTEHCUBHOCTU
Q obmeHa COCTOSIHMS aKTMBauumn
< (oTnexxku)
3
= 10 gHen 40 aHen 70 oHen
=
0
Bpewms

B AaBTOMAaTHYeCKOM PeXXKHMe B 3aKPBITOM CKJIaje 6e3
IIPUCYTCTBUS niofer. O6beMbl ceMsH Ans obpa-
60oTKH OBUIM OrpaHHUYEHBl JHUIIb BMECTHMOCTBIO
CKJIaJa.

braromapsi pa3sBUTHIO Ja3epPHOM TeXHUKH II0S-
BHJIACh BO3MOXKHOCTb 3aMEHUTD JIa3ePHBIH MOJIYb
Ha OCHOBe Ta30pa3psifHON TPYOKH IIOMyIIPOBOSHH-
KOBBIM JjIa3epoM. HcCIIonb30BaHHEe TBepAOTeNbHOIO
M3Jy4daTesisi I103BOJIMJIO CO3LATh HaJle>KHBIM Jasep-
HBIM MHCTPYMeHT 06/lerueHHOro THUIIA, MeHee IIOA-
BepKeHHBIM pa3pyIINTeIbHOM BUOpallMu IIpU Ilepe-
MeIleHUH Ha TPaKTope. JTO yCTPOHCTBO BeCHJIO 6
KT 1 H3JIy4aJio Ha AJHMHe BOMHBI A=650 HM (pHC.5).
Ob6paboTka ceMsiH, a 3aTeM PACTeHUU 10 OCHOBHBIM
dazam ux pas3BuTHUs obecmedmsa, HapsSAy C YIyd-
IIeHHeM IIOCEeBHBIX KaueCTB M CTHUMYJISILIUKU POCTa,
30 deKTUBHYIO 3aIlIUIIATY UX OT IIATOIeHOB, BIIHSIO-
IIMX Ha 3KOHOMHUeCKHe IlapaMeTprl. HoBoe ycTpor-
CTBO Takke OBLIO HAMH 3allaTeHTOBAHO (IIaTeHT
Ne75530).

JlazepHBle TEXHOJOTHMU Ha 6a3e HCIIOTB30BAHHUS
ycTaHOBKHU JIY-2 mpocTsl. O6paboTKa C UX IIOMOIIBIO
IIPOBOJMTCS B [IBa 3Tala. Ha mepBoM 3Talle BBHIIIOJ-
HsleTcsd aKTHBalusl ceMsiH B 6yprax. Ilo TexHoJO-
rUYeCcKOMYy perjlaMeHTy aKTHUBAIlMs IPOBOJMUTCS
B aBTOMATHYeCKOM Pe>KHMe B 3aKPBITOM CK/IAZCKOM
[oMellleHH U B OTCyTCTBHe TIofeH (prc.6). Pe3y1pTaTsl
IoKa3aau, 410 3dPeKkT onTUMaIbHOr0 OHOpe30HaHC-
HOT'O COCTOSIHUSI CeMsiH (AKTHBALIMK) BOSHUKAeT IIpHU-
MepHO uepe3 7-10 [HeM OT/IeKKHU CeMsIH, HO Ucue3aeT
yepe3 100-110 gHeH mocje OKOHUYaHHS 06paboTKH.
Ha puarpamme (puc.7) mpefcTaBaeHbl XapaKTepHbIe
IIepHOJbl COCTOSIHU S IIOCEBHOTO MaTepHasia B 06pabo-
TaHHOM OypTe B TeueHHe 3TOro Cpoka. Ilocie ynasep-
HOM 06paboTKU MPOBOAUTCS AUATHOCTUYECKUI KOH-
TPOJIb CeMSIH U X QUTOCAHUTAPHBIM MOHHUTOPHUHT.
[l oCcyIlecTBlIeHUSI NUArHOCTHUYEeCKOTO0 KOHTPO/A
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of their development allowed the enhancement of
sowing qualities and growth promotion as well as
efficient protection from pathogens influencing on
the economic parameters. The new device was also
patented (Patent No. 75530).

Laser technologies based on the use of the unit LU-2
are simple. Treatment with their use is performed in
2 stages. In the first stage, the activation of seeds in
piles is performed. According to the process procedure
the activation is performed automatically in close
storehouse in the absence of people (Fig.6). Results
showed that the effect of optimal bioresonance
condition of seeds (activation) occurs approximately
in 7-10 days of seeds storing but it disappears in 100-
110 days after the treatment. Typical periods of the
condition of seed grain in the treated pile during this
term are shown in the diagram (Fig. 7). After the laser
treatment the diagnostic inspection of seeds and their
phytosanitary monitoring are performed. In order
to perform the diagnostic inspection the methods of
seed sprouting in Petri dishes are used (Fig. 8).

The second stage consists in the laser treatment
of plants during vegetation in field. In order to make
the laser movement easy, the laser should be secured
on the tractor or car (Fig. 9). Laser scanning beam
operates at the distance of 400 meters and therefore
driving around the field perimeter makes it possible to
have laser influence on all treated plants automatically.
Laser treatment of crops is accomplished at the night
time according to the procedure. The efficiency of
plants treatment in field using one laser facility is 100
ha/hour.

Option of the manual laser facility LU-3 (Fig. 10)
was developed and successfully used for the work
in hothouses, greenhouses, nursery gardens,
garden-plots, small plots of farmlands; this facility
underwent tests in the farmlands of the All-Russian
Research Institute of Biological Plant Protection
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Puc.8. Mpopocmku cemsiH nieHuLbl, 06pabomaxHbIX Ad3e-
pom ("onbim") u Heo6pabomauHbix ("KOHMpPoAL")

Fig. 8. Germinating wheat seeds treated by laser
(“experiment”) and not treated (“control”)

HCIIO/Ib3YeTCs MeTOJMKa IIPOpPAlllMBaHUS CeMSH
B yamkax Iletpu (puc.8).

BTOpoI 3TaI CocTos B JIa3epHOM o6paboTke pac-
TeHUN IIPU BereTallUW B mose. [asg obierdeHus
NepeABH>KeHHI j1a3ep KPeIMJICS Ha TPaKTope HJIM
aBToMobuIe (prc.9). CKAaHUPYIOMUH 1y JIa3epa Aek-
CTBYeT Ha pacCTosHUU 400 MeTpoOB, I103TOMY 00%B-
e3/]] oSl 110 IIepUMeTpY I103BO/ISIeT aBTOMAaTHYeCKH
OCYIeCTBUTH JIa3€PHOe BO3JEHCTBHe Ha Bce obpaba-
ThIBaeMble pacTeHHs. JlazepHas obpaboTka ITOCEBOB
IIPOBOAMTCS B TeMHOe BpeMsl CyTOK COIVIAaCHO perya-
MeHTY. [IpoH3BOAUTENbHOCTh 06pabOTKH pacTeHUI
B I10JIe OTHOM JIa3ePHOM yCTaHOBKOM 100 ra/d4.

Jlnst paboThl B TelIMLAX, MapHUKaX, ITUTOMHU-
Kax, Ha CaJIOBBIX y4YacTKaX, Ha MaJblX ydacTKax
CeNbX03yrOAUM Pa3paboTaH U YCIENIHO HCIIOJIb3Y-
eTCs BapHaHT PYYHOH JIa3epHOM YCTaHOBKH JIY-3
(puc.10), koTopasi IpoIla HCIbITAHHE Ha CeIbXO-
3yrogusiXx BcepocCHHICKOro Hay4HO-HCC/Ie[loBaTellb-
CKOTO MHCTUTYTa 6HOIOrMYeCcKOM 3Tl PACTeHUH
(BHUUB3P, I(paCHo;[ap), a TaKXXe B TeIlJIMLiaX 4acCT-
HOT'0 CeKTOpa U JIeCHOM ITHUTOMHHKKe KpacHomapcKkoro
OIBITHOTrO Jiecx0o3a. O6paboTka ceMsIH Py4HOM J1a3ep-
HOM yCTaHOBKOH JIY-3 IIpoBoAMIaCh Ilepes II0CeBOM
IyTeM BO3JeHCTBUS CKAHUPYIOIIUM JIa3epHBIM
JIy4oM Ha HeboJIbIIy0 IAaPTHIO CeMSIH, pa3MellleHHbIX
TOHKHUM CJI0O€M B Yalllke MJIM Ha IIomajke. PesxUM
06paboTKU (KOMHUYECTBO) U 3KCIIO3ULUS (ITHUTENb
HOCTb IJUKJIA) IIPU 9TOM IIOAOHPATHCh SKCIIEPUMEH-
TaJIBHO [JI Ka’KIOro COpTa M BHUJA CeMSH U COCTaB-
NS4 3-5 MUHYT 33 OAUH LUK 06paboTKH.

COBMeCTHO C yYeHBIMH IIPOBOJUIMCH II0JIeBble
MCCTIe/IOBaHMS 10 IPUMeHeHHU IO /1a3epa /15 32U Thl
03KMMOMU MIIEeHHUILIB OT BpeJUTelel: TBepJoU r0JI0BHH,

Puc.9. /lasepHas obpabomxa pacmeHuti 8 none
Fig. 9. Laser treatment of plants in field

(VNIIBZR, Krasnodar) as well as in the hothouses
of private sector and forest nursery of Krasnodar
Experimental Forestry. Treatment of seeds using the
manual laser facility LU-3 was performed before the
sowing process influencing on the small batch of
seeds, which were placed in the dish or at the site in
thin layer, with the laser beam. Treatment conditions
(@amount) and exposure (duration of cycle) were
selected experimentally for each variety and specie of
seeds and were 3-5 minutes for one treatment cycle.
Together with scientists we carried out field
studies connected with the laser application for the
protection of winter wheat from pests: stinking smut,
rust, and leaf spotting. Plant laser treatment with
the consideration of the main stages of development
causes the suppression (at the level of fungicide Alto
Super) of stem rust and leaf spotting of winter wheat.
Sunflower laser treatment in the stage of budding
before blossoming and during blossoming increases
the anthodium diameter and crop yield and replaces
the chemical protectant. Due to the fact that plant
laser treatment takes place with the help of laser
facility which is secured on the tractor moving

Puc.10. JlasepHas ycmaHosKa pyuHas J1Y-3 dns o6pabomku
pacmeHul Ha 0a4HbIX Y4aCMKAX, 6 MeNnAUUAX, Ha 3eMASIX
cadosbix mosapuiiecms u pepmepckux xo3alicms

Fig. 10. Manual laser facility LU-3 for the treatment of
plants in vegetable gardens, hothouses, lands of gardening
companies and farms
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Tabnuua 2. I3MeHeHMe ypoxkas 1 ero CTPYKTYpPbl Y 03UMOW MiieHuL bl copTa "FOHa" (1990—-2005 rofbl)
Table 2. Variation of harvest and its structure for winter wheat of the Yuna variety (19990-2005)

[MokasaTesnb
Parameter

C MCNO0/Ib30BaHMEM /1a3ePHOM TEXHOIOM M
Using laser technology

BapunaHT onbiTa
Experiment variant

5e3 1cnob30BaHWS 1a3epHOM TEXHONOM UK
Not using laser technology

BbicoTa pacTeHus, cm

Plant height, cm 79.9 745

ﬂnylHa rNaBHOMO KOPHS, CM 9.1 8.9

Main root length, cm

KonuyecTtso 3epeH B Ko/0Ce, WT 47,0 456

Amount of grains in ear, pcs.

Macca 3epeH B konoce, 1,74 144

Mass of grainsin ear, g

Macca 1000 3epeH, r

Mass of 1000 grains, g 37.0 3L.6
2

Konn4yectso Konocbes r;a 1 M2, Wt 568,0 544.0

Amount of ears per 1 m?, pcs.

Vpox(a'm 6uonoruyecknn, u/ra 98.8 78.3

Biological harvest, c/ha

P’KaBUMHBL U ISITHUCTOCTEN JHCTheB. O6paboTka
pacTeHMH j1a3epoM I10 OCHOBHBIM (a3aM pasBUTHUS
IIPUBOAUT K IIOfABIEHHUIO (Ha ypoBHe QYHIHIIMTA
AnbTO Ccymep) cTe61eBON PsKaBUHMHBI M ISTHHCTO-
CTeH JHUCTbEB O03MMOM MUIeHHLBI. ObpaboTka nase-
POM IOJCOMHEYHHKA B a3y GyTOHHU3ALUU Iepef,
[IBeTEHHEM K B I|BeTeHHe yBeJIHUYMUBaeT SHUAMETP
KOP3WHKH, IIOBBIIIAET yPOKAMHOCTh U 3aMeHseT

around the field perimeter we managed to obtain
the energy saving up to 81.5%, at least.

Research activities connected with the study of
laser effect on the seeds and plants of different crops:
wheat, sunflowers, soybeans, vegetables (tomatoes and
cucumbers) were carried out in the creative cooperation
of agricultural research teams of Biolaser Research
and Production Firm, LLC, VNIIBZR, All-Russian

Tabnuua 3. BavsiHMe nasepHbix 06paboToK HA YPOXKAMHOCTb 03MMOM MLLEHWLIbI COPTOB "KHsXKHA" 1 "Mobeaa-50"

(2000-2001 roanbl)

Table 3. Influence of laser treatments on the productivity of winter wheat of the Knyazhna and Pobeda-50 varieties (2000-2001)

BapuaHT onbiTa

Experiment variant

YpOXXarHOCTb 03MMOW MLIEeHMLbI, Li/ra
Winter wheat productivity, c/ha

CopT "KHsKHA" CopTt "Mobena-50"

Knyazhna Pobeda-50

KOHTpONb
Control 52,0 58,7
3TanoH (OYHrMumT — ANbTO Cynep)
Standard (fungicide — Alto Super) o s
OI‘IbIT.(ﬂa3ep no cemeHam) 56.2 618
Experiment (laser on seeds)
OnbIT (N1a3ep Mo cemeHam + no dase paar nucTa)

) 57.6 64,4
Experiment (laser on seeds + by flag phase)
OnbIT (nasep no cemeHam + No dase daar mMcTa + no dase LBETEHUS)

. . 60,2 76,1
Experiment (laser on seeds + by flag phase + by blossoming phase)

98 ®OTOHMUKA N25/47/2014



IS BIOPHOTONICS m
RERRR RN RN R N AR R AR R R R R N N AR N AR A AR RN NN ol

XMMHUECKHUI MPOTpPaBUTeNb. B CBSI3H C TeM, 4TO
obpaboTKka pacTeHHI Ja3epHBIM H3J1ydeHHeM IIPo-
BOJUTCSI C IIOMOIIBIO JIa3epHOTO YCTPOMCTBA, 3aKpe-
IUIEHHOTO Ha [OBMKYLIEMCS II0 IIePHMETPY II0JId
TPaKTOpe, YAaJIOCh OBECTH IHeprocbepeskeHHe KaK
MHHHUMYM 10 81,5 %.

HayuHBble HCCIe[OBAaHUS [0 H3YUeHUIO OeH-
CTBMS Jla3epa Ha CeMeHa U PacTeHU S pa3IHuYHBIX
CeJIbCKOXO3SIMCTBeHHBIX KY/ABTYp - IIIEHHIH,
IIO/ICOTHeYHH KA, COH, OBOIIHEIX (TOMATOB, OTyp-
LIOB) - IIPOBEAH/IHNCH B TBOPUECKOM COTpyIHHUe-
CTBe CeJbCKOXO3SIHCTBEHHBIX HAy4YHBIX KOJJIEK-
TuBOB: OO0 HII® "Buonaszep”, BHUHE3P, BHUU
MacIUYHBIX KyaAbTyp, KHHUHMCX uM.JIyKbHEHKO,
KpacHOmapCcKOro OMBITHOTO JiecXo3a. MHCTUTYThHI
IPOLOJIKMIM HCCAeIOBAHHUSA BIHSAHHSA J1a3ep-
HOM aKTHBAaLlMHU Ha CeMeHa M pPacTeHHS pa3nHd-
HBIX CeJIbCKOXO34HCTBEHHBIX H JIeCHBIX KY/IBTYP.
OnHoBpeMeHHO PaboThl II0 BHeJpeHHUIO Jia3epa
npu o6paboTke ceMsiH U pacTeHHUH IIJIH B XO35H-
cTBax KpacHogmapckoro kpast © PocToBCKoM obia-
CTH IO [O0r0OBOpaM Ha KOMMeEDYeCKOM OCHOBe.
Bcero 3a mociegHHe TOAL B 3KCIEPUMEHTe
OPUHSANIHA y4dacTHe 6osee 50 XO3SMCTB Ha IIJIO-
magu cBeimre 80000 ra. PesymabTaThl HOATBEp-
OUIH YCTOMUYKMBOEe IMOBBIIIEeHHEe YPOKAHUHOCTH

Research Institute of Oil Crops, Krasnodar Research
Institute of Agriculture named after Lukyanenko,
Krasnodar Experimental Forestry. Institutes continued
the research activities related to the influence of
laser activation on the seeds and plants of different
agricultural and forest crops. Simultaneously,
activities connected with the implementation of laser
for the treatment of seeds and plants were carried out
on the farms in Krasnodar Krai and Rostov Region
on the basis of commercial agreements. More than
50 farms with the area of more than 80000 ha have
participated in the experiment over the recent years.
Results confirmed the stable enhancement of
productivity of crops by 5-10 centners/ha at the
expense of the growth of field germinating capacity
and germinating energy, increase of the amount of
productive ears and mass of 1000 grains (see Table
2-4).

Analysis of obtained results confirmed the
correctness of selected procedure of pre-sowing
treatment of seeds and vegetative plants using the
laser beam with low intensity. Data indicates the
enhancement of crop yield and efficient inhibition
of fungous pathogen complex.Experience of tomato
growing using the laser technology in Kuban,
Krasnodar Krai, at Kuban Product LLC in Belorechensk
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3epHOBBEIX KYJIBTYp Ha 5-10 1/ra 3a cdeT pocTa
[I0JIeBOM BCXOXXeCTH M 53HepPruH IIpopacTa-
HUS, YBeIHYEHHS KOJIHYeCTBa IPONYKTHBHBIX
KOJIOCEeB U MacChl u3 pacuera 1000 3epeH (cM.
Tab1.2-4).

AHAnHu3 IOJy4YeHHBIX Pe3yAbTaTOB IIOATBep-
IOUJI IIPaBHUIBHOCTD BBIOPaHHOM POy Phl Ipef-
moceBHON 06paboTKU ceMSH U BereTHpPYIOIIHX
PacTeHHUH Ja3epHBIM JIy4OM HH3KOM MHTEHCHB-
HOCTH. JlaHHBIe CBUETe/JbCTBYIOT O IIOBBIIIEHU U
YPOKaMHOCTHU U 3pPeKTUBHOM HHTUOHPOBAHUU
KOMIIJIeKCA TPUOHBIX IIATOTeHOB.

HHTepec mpencTaB/sieT ONBIT BhIPAallHBaAHHUS
TOMAaTOB C NpPHMeHeHHEeM JIa3epHOH TeXHOJO-
ruu Ha Kybanu B KpacHomapckom Kpae B 00O
"KybaHb IponyKT" BenopedeHCKOro paroHa B 2012
roay (rabn.5). C ygacTuem IPOU3BOAUTeNs ObLI
OpPraHH30BaH IPOU3BOACTBEHHBIM ONBIT IPHU
BbIpAallMBAHHK B OTKPBITOM TIpyHTe TOoMarTa
rubpuga "Comepocco” TomIaHACKOMN CeleKIHH.

CornacHo periaMeHTy, nas3epHasi obpaboTka
PacTeHHUH TOMATOB IIPOBOJHMJIACH IIPH JBHKEHHH
TpakTopa c paboTaromen j1a3epHON YCTAaHOBKOU
JIV-2 110 TeXHOJIOTUYeCKOH KoJiee B TeMHOe BpeMs
cyTok (mocse 21.00 yaca). Y6opka yposkasi IIpoBO-
A1Iach BPYYHYIO IIO Mepe CO3peBaHMS: IepBas
y6opka - 10.08.2012; BTopas ybopka - 17.08.2012;
TpeThbsi y6opKa - 24.08.2012; yeTBepTas ybopka -
31.08.2012. Mtoru 3¢ peKTUBHOCTH OIbITA IIPUBeE-
IoeHbl B Tab1.6. B mpoLecce na3epHor 06paboTKu
IoJ AeHNCTBHeM KPAaCHOTO CBeTa (A=650 HM) B pac-
THUTe/JPHOM OPraHH3Me CeMSH MU pacTeHHU Ipo-
HUCXOOAT IIPOLIeCCH, NMPUBOASIIHE K YCKOPEHHIO
pocTa ¥ pa3BUTHS, MOBLIIIEHHIO yPOKAMHOCTH
M KayeCcTBa IIPOAYKL KU, OIIMpasiCh Ha pe3y/IbTaThl
paborsl OO0 "KybaHb NPOAYKT", MBI CIIPABEAIHBO

Tabnuua 5. ArpoTexHmnKa nposefeHms onbiTa
Table 5. Agricultural technology of experiment

BapuvaHT

Konn4yectBo 06paboTok
Amount of treatments

Jata 0bpaboTkm

Variant Treatment date

®a3bl pa3BUTUA KYIbTYPbI B Neprod 06paboTku
Crop development stages during the treatment

Tabnuua 4. BangHue nazepHbix 06paboTok Ha pacnpo-
CTpaHeHue cTeb1eBOM PXKAaBUYNHBI HA O3UMOW NLLEeHULEe
copTa "Mobeaa-50" (2000-2001 roabl)

Table 4. Influence of laser treatments on the spread

of stem rust on winter wheat of the Pobeda-50 variety
(2000-2001)

PacnpocTpaHe-
Hue cTebnesomn
pP>XXaBUUHbI, %
Spread of stem
rust, %

BapuaHT onbiTa

Experiment variant

KoHTpo/b

Control 20

37anoH (DOYHrMuMT — ANBTO Cynep)

Standard (fungicide — Alto Super) 26,9

OnbIT (n1a3ep No cemeHam)

Experiment (laser on seeds) 7

OnbIT (N1a3ep No cemeHam + no pase
dnar nmcTa)

Experiment (laser on seeds + by flag
phase)

3,6

OnbIT (1a3ep Mo cemeHam + Mo pase
¢dnar nucTa + no dase LBETEHMUS)
Experiment (laser on seeds + by flag
phase + by blossoming phase)

0,2

District in 2012 is of interest (Table 5). Commercial
experiment was organized with the participation of
the producer upon the outdoor growing of the tomato
hybrid Solerosso of Dutch selection. According to
the procedure the laser treatment of tomato plants
was performed during the tractor movement with
the operating laser facility LU-2 on technological
track at the night time (after 9:00 PM). Harvesting
was performed manually as the ripening took

Mnowapgb, ra

. Area, ha
period

KoHTponb be3 06paboTkun nazepom _ _ 75
Control Without laser treatment
1-9 06paboTKa 1azepom 22.04.2012 MpeanoceBHas 06paboTka ceMsH
1st|aser treatment T Pre-sowing treatment of seeds 25
2-9 06paboTka nasepom 5-6 ancTbeBs
2nd Izser treatmer?t 15.06.2012 5-6 leaves 25
OnbIT
Erjpre it 3-9 06paboTKa nazepom 09.07.2012 LiBeTeHMe 1-1 KNCTKH 75
3'daser treatment o Blossoming of the 1t cluster
4-9 06paboTka nazepom LiBeTeHuMe 2 - 3-1 KUCTU
4th |aser treatment 15.07.2012 Blossoming of the 2nd - 3rd cluster 25
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CYHMTaeM MCIIONIb30BaHMUe JIa3epHOM TEeXHOJIOTUU
IIPU BBIPAIMBAaHHUU TOMATOB 3O PeKTUBHLIM.

KoHe4yHO, IpH oONy4YeHHUH CeMSH U PacTeHHH
BasKHYIO POJIb HUI'PaeT CIoco6 CKaHHMPOBAHUS Ja3ep-
HOTO j1y4a. IIpuMeHeHHe UMIIYJIbCHOTO U3/1y4YeHUs
IIPU CKAaHHUPOBAHUMU C IIOMOIIIBIO BpAIllAOIIelcs 3ep-
KaJbHOM IIPHU3MBl YCHJIMBaeT IIJIOTHOCTb CBeTa Ha
obsygaeMBlll MaTepHall, CHIbHee BO30yskIaeT IIHI-
MeHTHI CeMsiH IIpH UX 06paboTke K x10poduI pac-
TeHHH IIPU aKTHBALIMM IT0ceBOB [1]. 9ddeKT cBsA3aH
C MeXaHHM3MOM JeHCTBUS 06yueHHs — aKTHUBAIHen
3/IeKTPOHHOI0 KOMILJIEKCA MOJIeKY/I, COCTABIISIIOMINX
ceMsl, C MOHH3allMer 3THX MOJIEKYJ, TO eCTh Ilepe-
XOOM MOJIEKY/T B BO30OysKIeHHOe COCTOSHHe. B Bo3-
Oy>KIeHHOM COCTOSIHUH MOJIEKYJIBI CYIIeCTBYIOT TOJIH
CeKyHABl. M IIpU CKaHHUPOBAHUHU JIa3€PHBIM JIyUOM
3TOr0 BpeMeHH OKa3blBaeTCsl JOCTATOUHO JJIs yCue-
HHUS PaboThl pepMeHTHBIX CHCTeM, KOHTPOIHUPYIO-
IIUX [TPOPacTaHue CeMSH [2].

Omepalyio IpefIlOCeBHOM ja3epHOM aKTHBAaILIUU
ceMsiH B OypTe IPOBOZSAT ITyTeM 0b1y4eH sl eTo IT0BepX-
HOCTH CKAaHHPYIOIIUM JIa3€PHBIM JIy4YOM OCOOBIM CIIO-
coboM, KOTOpPHIN MOBHIIIAeT 3GPEeKTUBHOCTh HACHIIIE-
HUSI ceMsH OHOSHepruer M yIIpollaeT TeXHHUYEeCcKoe
BBIIIOJIHEHUE 3TOM OIlepaliud. [IJIsi SPOBBIX KYJIBTYP
(3epHOBBIX) OT/IEXKKA JOTKHA COCTABIISITh He MeHBbIIe

i g

place: the first harvesting - 10.08.2012; the second
harvesting - 17.08.2012; the third harvesting -
24.08.2012; the fourth harvesting - 31.08.2012.
Results of the experiment efficiency are specified in
Table 6. During the process of laser treatment under
the action of red light (A = 650 nm) the processes
causing the growth and development acceleration,
enhancement of crop yield and product quality occur
in the organisms of seeds and plants. Relying on
the results of work of Kuban Product LLC we fairly
consider the use of laser technology for tomato
growing to be efficient.

Of course, upon the irradiation of seeds
and plants the method of laser beam scanning
plays great role. Application of pulse radiation for
scanning with the help of rotating mirror prism
intensifies the light density on irradiated material,
excites the seed pigments upon their treatment
more intensely and plant chlorophyll upon the
crop activation [1]. The effect is connected with
the mechanism of irradiation action - activation
of electron complex of molecules, which make up
the seed, in ionization of these molecules, in other
words, the transition of molecules to excited state,
In excited state molecules exist for fractions of
second. And upon the scanning by laser beam this
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10 cyTok, HO He IpeBbIIIaTh 50 CyTOK. [Ja/bHemMIllee
yBeIMYeHHE OT/IEXKKH CHHKaeT 3¢dexT. [as ceMsH
O3HMMBIX 3€PHOBBIX KYJIETYD BpeMs OTJIEXKH — 10 13
CyToK. OTesKKa CBA3aHa C TeM, YTO IIMIMEeHT GUTOXPOM
IIPOSB/ISIeT Pa3IMYHYI0 YYCTBUTEIBHOCTE K IIeperaay
TeMIIepaTyp OKPy Kaloller cpelbl. IIpH IoceBe SIpOBhIX

time is sufficient for the intensification of operation
of enzyme systems controlling the germination of
seeds [2].

Operation of pre-sowing laser activation of seeds
in piles is carried out on the basis of irradiation of
the surface by scanning laser beam using the special

Tabnunua 6. X039MCTBEHHO-3KOHOMMYecKas 3GGEeKTUBHOCTL OT MPUMEHEH WS 1a3epHON TEXHON0r K
Table 6. Economical efficiency as the result of laser technology application

OCHOBHbIe nokasaTe/in

Main parameters

KOHTPOJIbHbIN

OnNbITHbIN y4aCTOK
y4acTok

Experimental plot

Controlled plot

Mnnowasb y4acTka, ra
Plot area, ha

25

25

YpOXXanHOCTb TOMATOB, T/ra

B Tom ymcne:

Productivity of tomatoes, t/ha
Including:

27,2

21,2

MepBbin c6op
First harvest

8,84

8,41

BTopow cbop
Second harvest

8,54

7,6

TpeTtun cbop
Third harvest

8,68

4,59

YeTBepTbin c6Op
Fourth harvest

1,14

0,6

JlononHuTenbHaa ypoXKamnHoCTb TOMATOB
Ha OMbITHOM y4acTKe, T/ra
Additional productivity of tomatoes at the experimental plot, t/ha

HeTt

C6op TOMATOB CO BCEW NAOLWAAMN, TOHH
Harvest of tomatoes from the whole area, tons

680

530

JlononHuTeNbHOE KOIMYeCTBO TOMATOB, CO6PaHHbIX HA OMbITHOM Y4YaCTKe, TOHH
Additional amount of tomatoes collected at the experimental plot, tons

150

HeTt

CpefHSas 3aKynoYHas LeHa 1 TOHHbl TOMaToB, py6.
Average purchase price of 1 ton of tomatoes, RUB

6500

6500

06w AOX0A OT peasmsaLmm TomaTos, pyb.
Total income from the sale of tomatoes, RUB

4420000

3445000

LLoNONHUTENbHbIN AOXO0M4, MONYYeHHbIA OT peannsaunm TOMaToB, CO6paHHbIX Ha
yyacTKe C UCNonb3oBaHMeM nasepa, pyb.

Extraincome received from the sale of tomatoes collected at the plot where laser
was used, RUB

975000

Het

3aTparbl CeNbX03NPOMN3BOANTENS C TPUMEHEHWEM Na3ePHOM
TexHosorum, pyb.
Expenses of agricultural producer using the laser technology, RUB

11500

HeTt

10

JononHuTensHaa Npmbbib, MOAyYEHHAs HAa OMbITHOM y4YacTke, pyb.
Extra profit received at the experimental plot, RUB

963000

HeTt

11

[lons 3aTpaT CenbX03nNpomn3BOANTENS MPU MPUMEHEHNN 1a3ePHON TEXHOIOM NN
B Ce6eCTOMMOCTU eANHMLbI TPOAYKLWM, pY6.

Share of the expenses of agricultural producer using the laser technology in the
cost of production unit, RUB

0,02

Het
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B BECEHHIOIO XOJIOHYIO [IOYBY Y CEMSIH, KOTOPBIE MaJIO
HaKOIIM/IKU OHOIHEpruu, GUTOXPOM HadyMHaeT Ilepe-
POKAATBCS B IIACCUBHYIO popMmy. [IoceB 03UMBIX CEMSIH
3€PHOBBIX KYJIBTYpP ITPOM3BOAHUTCS B TEIUIYIO IIOYBY,
U GUTOXPOM CBOUX CBOVCTB He H3MeEHseT. DHEpruH,
KOTOPYIO IIOJy4YH/Ia KJIeTKa OT Jia3epa, AOCTATOYHO
YTOOBI AKTUBU3UPOBATH IIPOLIECCH, CBSI3aHHBIE C HAKO-
IIJIEHHeM JIOTIOTHUTE/IBHOTO yposkas [1].

JlazepHBIe YCTPOMCTBA M TEXHOJOTHUS HEOJHO-
KPATHO 3KCIIOHHUPOBAJIMCh HA PETHOHAIBHBIX H MEK-
OYHapOAHBIX BBICTaBKax B KpacHomape, MockKse,
FaHHoBepe (FepMaHMus), YxaHb M Yanma (Kurtamn).
HII® "Buonasep’, obnamasi MHOIOJETHHM OIIBITOM
I10 BHEJIPEHUIO B CeJIbCKOe XO3SFCTBO JIa3ePHBIX TeX-
HOJIOTHH, YYaCcTBYeT B MHHOBAI[MOHHOM IIPOrpaMMe
"Ctapt’, duHaHCHpYyeMoOn Yepe3 "DPOHJ COmEHCTBUS
BopTHHKA", a TaK>Ke 4Yepe3 perHOHAIbHBIN BeHUYP-
HbIN GOHJI MHBECTULIMN B MaJIble IIPeAIIPUSITUS.
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method which enhances the efficiency of seed
saturation with bioenergy and simplifies the technical
execution of this operation. Spring cultures (crops)
must lay for not less than 10 days but not more than
50 days. Further increase of laying period impairs the
effect. For the seeds of winter crops laying period is up
to 13 days. Laying period is connected with the fact that
phytochrome pigment has different sensitivity to the
ambient temperature difference. In case of sowing of
spring crops to the spring cold soil phytochrome of the
seeds which accumulated small amount of bioenergy
regenerates to the passive form. Winter grain seeds
are sowed into warm soil and phytochrome does not
change its properties. Energy received by the cell from
laser is sufficient for the activation of the processes
connected with the accumulation of additional harvest
(1.

Thelaserfacilitiesand technology wereshownseveral
times at the regional and international exhibitions in
Krasnodar, Moscow, Hannover (Germany), Wuhan and
Changsha (China). Having many years of experience
of laser technology implementation in agriculture,
Biolaser Research and Production Firm participates
in the Innovation Program “Start” financed through
the Bortnik Assistance Fund as well as venture capital
fund of small business investments.
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