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Abstract. The article presents the results of research of pre-seed treatment of seed
material for increasing the yield of agricultural crops. As seed treatment with optical
radiation is considered one of the most environmentally friendly technologies for
increasing yield, a multifactorial experiment on the effects of combined optical radiation
on tomato seeds was conducted.

The results of research on the influence of time, dose and temperature of treatment
with combined optical radiation of tomato seeds on the energy of germination and yield
are given in the paper. The most effective seed treatment is determined. The regression
equation of coded variables for a 5 % level of significance is obtained.
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Introduction. Modern technologies for growing crops anticipate for pre-sowing
treatment of seed material to increase yields [1, 4]. Such technologies include stimulation
of germination of seeds under the influence of growth regulators, physical factors such as
ultraviolet, infrared and laser irradiation, irradiation by electromagnetic field, etc.

Analysis of recent researches and publications. Seed treatment with optical
radiation is considered one of the most environmentally friendly technologies for
increasing the productivity of agricultural crops [2].

Purpose — determination of the effect of combined optical radiation on tomato
seeds.

Methods. In determining the parameters of seed treatment (DRT lamp voltage, seed
treatment temperature, and exposure), a multifactorial experiment was conducted.
Germination energy was used as a seed response to the combined optical radiation.

For analysis, averaged samples of seeds were taken, selected according to GOST

12036-85, with a moisture content of 12%. Seed germination was carried out in Petri
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dishes on filter paper, dampened with water, at a temperature of 28 °C in accordance with
GOST 12038-84 “Seeds of crops. Method of determination of similarity”. Every day spent
recalculation of germinated seeds as a percentage relative to the total number of seeds in
the sample.

To obtain the regression equation used planning complete factorial experiment of
the second order. The value of factors and their ranges of variation are given in Table 1.

The standard methodology for constructing second-order plans, calculating
regression coefficients, determining the adequacy and results of processing experimental

data was used below.

1. The value of factors in the experiment

Variation interval and level Seed temperature, °C Exposure, min
of factors X; X,
Level zero — X;=0 35 3
Variation interval — A; 15 2
Upper level — X;=+1 50 5
Lower level —X;=-1 20 1

Results. According to the results of a multivariate experiment, a regression equation
was obtained:

Y=bo+1,4 b, X;+ b, Xot b3 X; Xo+ by X'+ bs X5 (1)
here Y — seed germination energy, %; X; — seed temperature, °C; X, — exposure, min.
Testing the significance of the regression coefficients was carried out according to

Student's criterion for the significance level a = 0.01. All coefficients in equation (1)
turned out to be significant.

As an estimation method, the Levenberg-Marquardt algorithm was used, which is
the most common algorithm for minimizing the mean-square deviations. Its advantage, in
comparison with the Gauss-Newton method and other methods of conjugate gradients, is a
higher computation speed and providing matches [3].

The method consists in calculating such estimates of the coefficients b,, b,, b;,..., b,
of the polynomial regression f(z) that provided the minimum of the quadratic function:
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J=2",(¥,— f(z;)? here Y, 7, — experimental data.. The search for regression
coefficients was carried out in the mathematical environment Statistica 6.0 in which there
Is a Levenberg-Marquardt algorithm..

According to the results of the experiment, a regression equation of coded variables
was obtained which for the 5 % level of significance is:

Y=65,07+0,92 X;-1,35 X,+0,21 X; X,-0,02 X;-1,2X,°

Testing the regression equation for adequacy using the Fisher criterion showed that
it describes the real process and, accordingly, makes it possible to evaluate the nature of
the influence of each factor on the fluctuation of the response.

The multifactorial experiment conducted made it possible to establish the effect of
the energy dose of the treatment on the change in the biopotential of sprouts of tomato

seeds. The energy dose of the treatment is determined by:

iy
H= LZ TAE;,
kL(1+ B) —~ §
here L — distance from the axis of the lamp to the surface of the irradiated seeds, m;
E; — actual exposure at a distance of 1 m; K, — correction factor taking into account the
effect of mounting on the redistribution of radiation; g — coefficient characterizing the
magnitude of the deviation of the radiation power from the law of squares; A, 4, —
wavelengths of the effective range of the emission spectrum; k — seed shape factor.
From the obtained results, it follows that the germination of seeds treated with a
DRT lamp with a seed heating temperature of 35 C and an exposure time of 3 min is 96
%, and in the control it is 67 %. With increasing exposure to 5 min, field germination
decreased by 2 %. Reducing exposure to 1 min reduces germination to 88 %.
Discussion. Optical radiation treatment of tomato seeds has shown the effectiveness
of using the combined effect of ultraviolet and infrared radiation from a DRT-400 lamp.
Field studies have confirmed that pre-sowing treatment of seeds of greenhouse crops
with optical radiation can increase yields by 15...20 %.
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BIIVINB KOMBIHOBAHOI'O OIITUYHOI'O BUIIPOMIHIOBAHHSA HA
HACIHHS TOMATA
O. I. Pomanenxo, JI. C. Uepsincokuii, T. C. Knuxcka

AHoOTaNifA. ¥ cmammi nagedeni pe3yibmamu 00CHiONCeHHS nepeodnocieHoi 06pooKu
HACIHHEBO20 Mamepiany 04 NIOBUUWEHHS YKPOICAUHOCMI  CLIbCbKO2OCHOOAPCbKUX
kyremyp. OcKinbku 00pobKa HACIHHA ONMUYHUM BUNPOMIHIOBAHHAM 88ANCAEMBCS OOHIEIO
3  eKONO2IYHO YUCMUX MEXHONO02IU Nid8UWeHHs epoxcatiHocmi, 0y8 nposedeHull
bazamogakxmopnuii  eKcnepumenm — NO  6HAUBY  KOMOIHOBAHO20 ~ ONMUYHO2O
BUNPOMIHIOBAHHA HA HACIHHA MOMAma.

Y pobomi naseodeni pezyromamu 00CniodiceHb 8NaUBY 4acy, 003U i memnepamypu
00pobKU KOMOIHOBAHUM ONMUYHUM BUNPOMIHIOBAHHAM HACIHHA MOMAmMa Ha eHepeito
npopocmaHusa i epodxcatiHicms. Busnaueno Haubinbuwi egexmusHull pedxcum 00poOKU
Hacinua. Ompumano pieHAHHA pezpecii KOO08aAHUX 3MIHHUX 011 5 % -6020 pieHA
3HAYUMOCIL.

KuwuoBi caoBa:  yasmpaghionemose eunpominiogannsn, iHgpauepsone
GUNPOMIHIO8AHHSA, HACIHHA, HOCI6HI AKOCMI, PEHCUMU 00POOKU

BJIUSHUE KOMBUHUPOBAHHOI'O OIITUHYECKOI'O U3JIYUEHUS
HA CEMEHA TOMATOB
0. H. Pomanenxo, JI. C. Uepeunckuii, T. C. Knusxcka

AHHOTAUMSA. B cmamve npusedenvl pe3ynrbmamsl UCCLEO08AHUS NPEONOCEGHOL
obpabomku CEMEHHO20 mamepuana o NOGbIUEHUS ypoorcatiHocmu
cenbckoxozacmeennslix Kynomyp. Ilockonbky oopabomka ceman onmudecKum usaydeHuem
cuumaemcsi OOHOU U3 IKOAOSUYECKU YUCMBIX MEXHOIO02ULL NOBIULEHUST YPOICAUHOCIU MO

17



"Enepecemuka i agmomamuxa', Ne6, 2018 p.

Obll  NposedeH MHO20MDAKMOPHBIU IKCHEPUMEHM N0  GIUAHUIO KOMOUHUPOBAHHO2O
ONMUYECK020 U3LYYEeHUS Ha CeMeHa momama.

B pabome npusedenvl pezyromamul uUccile008aHUU GIUAHUSL BDEMEHU, 003bl U
memnepamypsbl  00pabomku  KOMOUHUPDOBAHHLIM ~ ONMUYECKUM  U3TYUEHUEM  CEeMSH
MmomMamos Ha JHepeulo npopacmanus u  ypoxcaunocms. Onpedenén Haubonee
agpgpekmusnwviti  pesxcum  obpabomku  cemau. Ilonyyeno  ypasHnenue  peepeccuu
KOOUPOBAHHbIX NePEeMEHHbIX 0151 5 Yo-HO20 YPOBHS 3HAUUMOCTIU.

KiroueBbie ciioBa: yiompaghuonemogoe usiyuenue, uHppakpacrnoe usjiyyeHue,
cemena, nocesHbvle Kauecmea, peicum oopadbomku
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