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Abstract: The study has found a continuing beneficial
impact of electromagnetic treatments on seeds of Bulgar-
ian tomato varieties: Milyana, Plovdivska karotina,
Vodoley Fi, IZK Alya and Ideal after 365 days storage to
sowing at a voltage between the electrodes U=12 kV and
duration of impact t=35 s. The germinating energy and
laboratory germination increase compared to that of con-
trol seeds of 1.25 to 15%.

Keywords: pre-sowing electromagnetic treatments, to-
mato seeds, germination energy, laboratory seed germi-
nation

INTRODUCTION

Tomato is a traditional vegetable crop for the territory
of Bulgaria. There is a close relation between high and
qualitative yields and sowing qualities of the seeds [3].
The germination energy and germination are ones of the
most important features of the seeds. The low germina-
tion energy is a reason for slower initial rate of root and
hypocotyl growth for tomato seed germination as well as
later for germination in field conditions. The sowing rate
is determined depending on the seed germination [7].
Alternative, ecological pure methods and technologies for
stimulation of the sowing properties of the seeds by their
treatment in electric [12], magnetic [1.9] and electromag-
netic [11] fields are being searched. Positive effect of the
laboratory (5...12%) and field germination (16...20%) of
cabbage seeds after electromagnetic treatment [2] has
already been recorded.

A peculiarity of the Bulgarian tomato seeds variety af-
ter electromagnetic pre-sowing has been established and
it depends on the duration of the electromagnetic impact
and duration of storage prior to planting [4]. The longer
the duration of seed stays (12 days) from treatment to
sowing and the higher value of applied voltage of treat-
ment (12 kV) is, a stimulating effect on the seed quality
in the studied tomato varieties has been found.

The favourable pre-sowing electromagnetic impact on
the tomato seeds from variety Milyana is retained after
stay prior to sowing of 365 days. It is of interest whether
the impact of the pre-sowing electromagnetic treatments
would be retained after longer stay in seeds from other
tomato varieties [4].

The purpose of the study is to establish the effect of
pre-sowing electromagnetic treatment and duration of
storage on the sowing qualities of the seeds from Bulgar-
ian tomato varieties.
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Pe3rome: KoHcTaTMpaHo € npoabimkaBawo 6r1aroTBOpHO
Bb3AeNcTBMEe Ha npeacentbeHuTe enekTpoMarHUTHM
00paboTkM BbpXy CEMEHa OT Obirapcku copToBe AOMa-
™M: MungaHa, lnosamecka kapoTuHa, Bogonen Fq, V3K
Ansa v Vigean cnep 365 4eHOHOLLEH NpecTon Ao 3acsBa-
HETO UM MpU TPETUpPaHEe C HanpexeHne Mexagy enekTpo-
ante U=12 kV n npogbimKUTENHOCT Ha Bb3OeNncTBMETO
1=35 S. YCTaHOBEHO e yBenuyaBaHe Ha KblHsemaTa
eHeprus n Ha nabopaTtopHaTa KbfHAEMOCT CNpPsIMO KOH-
TponHute cemeHa ot 1,25 oo 15%.

Knroyoeu Jdymu: npepacentbeHa enekTpoMarHuTHa
06paboTka, cemMeHa AomMaTtH, KbiHSeMa eHeprusl, KbiHs-
eMOCT.

yBO[

JdomaTnTe ca TpaguuMOHHA 3eneH4YykoBa KynTypa 3a
HawaTa cTpaHa. [Nony4yaBaHeToO Ha BUCOKU U KAYECTBEHU
[obuBuM e B TACHa Bpb3ka C MOCEBHUTE CBOWCTBA Ha ce-
meHaTa [4]. KbnHsemaTta eHeprust m KbnHsemocTTa ca
€0HVN OT HaW-BaXHWUTE XapaKTEPUCTMKM Ha cemeHaTa.
Huckata kbnHsema eHeprusi € npuuvHa 3a no-6aBHuA
MbpBOHaYaneH Temn Ha pasBUTUE Ha KOpPEeHa U XUMOKO-
TMna npu NoKbNBaHe Ha cemeHaTa OT AoMaTtu W Mo-
KbCHO MpUW MOHWKBaHE B MONCKM ycrnosus. B 3aBucumocT
OT KbJIHAEMOCTTa Ha CeEMeHaTa ce onpefens centbeHa-
Ta HopMma [5]. TbpcAaT ce anTepHaTUBHWU, EKOMOrMYHO
YNCTM METOAM N TEXHOMOIUM 3a CTUMYNMpaHe NoceBHUTE
KayecTBa Ha cemeHaTa upe3 obpaboTkaTta MM B enek-
Tpudecku [13], marHuTHY [10,12] 1 enekTpomMarHUTHK [8]
noneta. OTyeTeH e nonoxuTeneH edekt Ha nabopaTop-
HaTa (5...12%) n noncka kbnHAemocT (16...20%) Ha ce-
MeHa OT 3ene cnepj enekrpomarHuTHa obpaboTka [1].

Cnep npoBefeHn nabopaTopHU U3crneaBaHns Ha npea-
centbeHn enektpoMarHntHM obpaboTkn Ha cemeHa oT
Obnrapckm COpTOBE AOMaTU € KOHCTaTMpaHa copToBa
0COBEHOCT, KOSAITO 3aBWCU OT MNPOABLIDKMTENHOCTTAa Ha
npeacenTbeHoTo enekTpPOMarHUTHO Bb3AENCTBME U CpoKa
Ha CbXpaHeHue [0 3acsBaHeTo [2]. YCTaHOBEHO €, Ye no-
ronsgmaTta npoabIHKMTENHOCT Ha npecTor (12 AeHOoHOLMSA)
oT obpaboTkaTa 4o ceutbarta 1 no-ronsiMaTa CTOMHOCT Ha
M3Mon3BaHOTO HanpexeHue Ha obpabotka (12 kV)
oKasBaT CTMMynupallo Bb3OEeNCTBME BBbPXY KavyecTBOTO
Ha cemeHaTa Npu Npoy4YBaHWTE COPTOBE AOMAaTK.

BnarotBopHOTO  nNpeacentéeHo  enekTpoMarHUTHO
Bb3[1ENCTBUE BbPXY CEMEHA OT Aomatu copT MurnsiHa ce
3anas3Ba U cnef npecTow A0 3acsiBaHeTO B NPOABbITKEHNE
Ha 365 gHu. VHTepec npepacTtaBnsiBa M ganu Bb3aen-
CTBMETO Ha npeaceutéeHuTe enekTpoMarHUTHU obpa-
GOTKU LLle Ce CbXpaHu U crnes no-npoabIinKUTENEH npe-
CTOM 1 Npu cemeHarta oT ApyrM copToBe gomaTtu [2].

Llenta Ha u3cneaBaHeTo € Ja ce YCTaHOBW BMMsHME-
TO Ha npeaceuTéeHWUTe eneKkTpoMarHUTHW obpaboTku u
CpOKa Ha CbXpaHeHWe BbpXy MOCEBHWUTE KayecTBa Ha
cemMeHa oT 6bnrapcku copToBe AoOMaTK.
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MATERIAL AND METHOD

The object of the study are the seed qualities from the
accepted Bulgarian tomato varieties Milyana, Plovdivska
karotina, Vodoley F1, IZK Alya and Ideal, described in our
previous investigation [4]. The seeds have been subject
to electromagnetic treatment and have then stayed for
365 day prior to sowing.

As in other similar studies [5,13] the pre-sowing elec-
tromagnetic treatments were performed in the AC corona
discharge field between the electrodes (blade-plate). The
adopted controlled factors of impact for this study were
also the voltage between the electrodes U (kV) and the
duration of treatment t (S). The experiment planning ma-
trix [10] with two controlled factors on two levels (type 22)
of pre-sowing treatment is presented in Table 1.

INMATEH:-- csdq ricultural anqmcctmq

OBEKT U METOOMKA HA U3CNNEOABAHETO

Cnen 365 peHoHowwMst mpecTon OT npeacenTbeHaTa
enekTpomarHutHa obpaboTka 0O 3acsABaHeTo, OOEeKT Ha
n3cnefBaHETO Ca KayecTBa Ha CeEMeHa OT MpuU3HaTu u
BHEJpPEHN B NMPOM3BOACTBOTO ObNrapckvM coptoBe goma-
™™: MunsHa, Mnoeduscka kapomuHa, Bodonel Fi, M3K
Ans u Wdean, onncaHn B Npeaxof4HO Halle uscnenBaHe
[2].

CobrnacHo gpyrm nogobHu uscnepsaxuns [3,9] npegceunt-
6eHnTe enekTpoMarHUTHM 00paboTkM ca W3BBLPLUBAHU B
MofieTo Ha NPOMEHIIMBOTOKOB KOPOHEH paspsif, Cb3[aBaH
MeXxdy enekTpoau oCTpue-nnockocT. Bbanprvetute n npu
TOBa m3crnegBaHe ynpaensemy akTtopu Ha Bb3OencTBue
ca HanpexeHveto wMexgy enektpogute U (kKV) un
NpoabIMKMTENHOCTTa Ha Bb3aenctame t (S). MaTtpuuarta Ha
nnaHupaHe Ha MbMHWA (QaKTOPEH ekcnepuMeHT [7] ¢ aBa
ynpaBnsiemM1 ¢aktopa Ha gge Huea (MPE ot Tuna 2%) Ha
npeacentéeHuTe 06paboTkM € NpeacTaBeHa B Tabn. 1.

Table 1

Experiment planning matrix

Treatments Voltage, U Duration of impact, t
level kV level S
1 +1 12 1 35
2 -1 6 +1 35
3 +1 12 -1 5
4 -1 6 1 5
Control untreated seeds

After treatment the seeds were kept in packing paper
in a dry and dark storeroom. After 365-day storage i.e.,
on February the 7" 2014 the seeds from each variant of
impact were set in 4 replications with 20 seeds in each
replication according to the adapted methods by ISTA [6],
for germination in Petri dishes in thermostat at tempera-
ture of 25°C and relative humidity of 95%. Untreated
seeds for the relevant varieties were used as a control.

The following sowing qualities of the seeds were stud-
ied: germination energy — g.e. (%) and laboratory germi-
nation — g. (%) being read on 5-th and 14-th day, respec-
tively after seed set for germination. For greater compa-
rability the data from each variant of treatment is pre-
sented as percentage in relation to that of the control
(%l/c).

The obtained data was processed statistically by varia-
tion [8] and regression analysis [10].

RESULTS

The results for germination energy and laboratory
germination of the seeds untreated in the electromagnet-
ic field are given in Table 2.

Cnepn obpaboTkuTe cemeHaTa ca CbXpaHsiBaHW B ce-
MeXpaHWUmuLLe, Ha TbMHO U CyXO, B XapTUEHW Nnvk4yeTa.
Ha 365-a geH ot obpabotkata, T.e. Ha 07.02.2014 r.,
ceMeHaTa OT BCEKM BapuaHT Ha Bb3AeWCTBME ca 3arno-
XeHu B 4 noBTopeHus no 20 6pos, Nno agantupaHa MeTo-
avka Ha ISTA [11], 3a nokbneaHe B netpuesun 6nioga B
TepmocTaT npu Temnepatypa 25°C u oTHocuTenHa
BnaxHocT 95%. 3a koHTpona ca nsnona3saHn Heobpabo-
TEHW CeMeHa OT CbOTBETHUTE COPTOBE.

M3cnenBaHyn ca MOCEBHUTE KayecTBa Ha cemeHara:
KbnHAema eHepeus — K.e. (%) n nabopaTopHa Kb/iHse-
mocm — K. (%), KOUTO Ca OTYETEHW CbOTBETHO Ha 5-5 u
14-5 peH oT 3anaraHeTo Ha ceMeHaTa 3a NokbfBaHe. 3a
no-rofisiva CpaBHSIEMOCT [AaHHUTE 3a BCEKW BapuaHT Ha
o6paboTka ca npuBedeHU B NPOLEHT, CNpsSMO Te3n Ha
koHTponata (%/k).

MonyyeHnte AaHHM ca 06paboTeHW CTaTUCTUYECKM
ypes BapmaUMOHEH [6] n perpecuoHeH aHanus [7].

PE3YNTATU N OBCBXXOAHE

Pesyntatute, nonydyeHn 3a KbrHsemaTa eHeprus u
nabopaTtopHaTa KbfHseMocT Ha HeobpaboTeHuTe ceme-
Ha OT Npoy4BaHUTE COpTOBE, Ca NpeAcTaBeHn B Tabn. 2.

Table 2
Propagating seed quality of untreated seeds
Variety
Sowing qualities i i-
94 Milyana PIOVdNSnkaa Karoti Vodoley F; 1ZK Alya Ideal
Germination X +sd 81,25 88,75 83,75 32,50 90,00
energy, % +sd +3,75 +4,27 +3,75 + 3,22 +3,74
CV% 9,23 9,62 8,96 19,86 7,86
X 87,50 92,50 90,00 76,25 93,75
Germination, % +sd +4,79 +3,23 + 3,54 + 4,27 +2,39
CV% 10,94 6,98 7,86 11,20 511
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In further studies these results are accepted for 100%
and the data from the other crops is reduced to them.

The variety 1ZK Alya demonstrates the lowest per-
centage of germination energy and laboratory germina-
tion in comparison to the remaining studied varieties.
This is cherry type tomato variety which seeds are the
smallest amongst the studied seeds, with the lowest ab-
solute weight being probably a reason for lower sowing
qualities of the seeds compared to the other varieties
included in the study. In 2013 it was established that the
germination energy and the laboratory germination of the
seeds from variety IZK Alya are 33.75% and 91.25%,
respectively [4]. The sowing qualities of the control seeds
are g.e.=32.5% and g.=76.5% after stay of 365 days.
These values are lower than those obtained in 2013 that
are 33.75% and 91.25%, respectively. The laboratory
germination and germination energy decrease with in-
crease of the seed age that is both species and variety
peculiarity.

The analysis of data given in Table 2 shows that in
comparison with 2013, a decrease of g.e. in the control
seeds of the other tomato varieties in 2014 is observed
but it is within the range of (5...10)%, but of g. —
(2...12)%.
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Mpu no-HaTaTbLUHUTE M3CreaBaHWs Te3u pesyntaTtu
ca npueTn 3a 100% 1 cnpsMo TAX ca NpUBEAEeHN AaHHU-
Te OT gpyruTe HabnoaeHus.

CopTbT U3K Ans, cnpamMo ocTaHanuTe npoy4qsBaHu
COpTOBE, MOKa3Ba HaW-HUCBbK MNPOLEHT Ha KbiHAema
eHeprusa 1 nabopaTopHa KbfHAeMOCT. ToBa € eauHCTBe-
HUSIT COPT B NPOY4YBaHETO OT TUNa "yepun”, YUMTO ceMeHa
ca Han-gpebHu, ¢ Han-HUCKka abconTHa Maca 1 nopaau
Tasu NpuYMHa NOCEBHU KayecTBa Ha ceMeHaTa no-HUCKWU.
Kakto u B [2], Taka n cnep 365 AHWM NPEeCcTON KOHTPOMNHM-
Te cemeHa Ha copT U3K Ana wmar: k.e.=32,5% wn
K.=76,5%. Te3an CTOMHOCTW Ca MO-HWUCKM OT MONnyvyeHuTe
npes 2013 r., kouto ca cboTBeTHO 33,75% un 91,25%. C
yBenvyaBsaHe Ha Bb3pacTTa Ha CeMeHaTa MocTeneHHo ce
noHmxaea nabopaTopHaTa KbfHAEMOCT M KblHsemara
eHeprus, KoeTo e KakTo BWAOBa, Taka U copToBa ocobe-
HOCT.

AHanu3bT Ha gaHHUTe oT Tabn. 2 nokasea, Ye B cpaB-
HeHue ¢ 2013 r., npe3 2014 r. Npu KOHTPOSNHUTE CEMEHa
W Ha Apyrite COpToBE AOMaTU MMa HamamneHue Ha K.e.,
Ho TO e B pamkuTte Ha (5...10)%, a 3a k. — (2...12)%.
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Fig. 1 — Germination energy and seed laboratory germination of
electromagnetic treated seeds after 365 days length of storage

The results from the study for germination energy and
laboratory germination of the seeds from all varieties
treated in electromagnetic field according to the variants
in Table 1 and stay 365 days prior to sowing in 2014 are
presented in Figure 1. The results were given as per-
centage in relation to the ones from the control (%l/c).
The analysis demonstrates that for varieties Milyana,
Plovdiska karotina and 1ZK Alya a dominant positive im-
pact on g.e. and g. after treatment of the seeds by variant
1 (U=12 kV, =35 s) is obtained. This effect is kept for
365 days after electromagnetic treatment as for Milyana
g.e.=109.23%/c and g.=105.71%/c and for variety Plov-
divska karotina g.e.=109.86%/c and g.=108.11%/c.

The established low natural (for seed from the control)
g.e. and g. in variety 1ZK Alya have the highest impact
from the electromagnetic treatments among the men-
tioned two varieties. The values of the two studied pa-
rameters, obtained after treatment of the seeds from this
variety by variant 1 and stay for a period of 365 days pri-
or to sowing are g.e.=146.15%/c and g.=116.39%/c. This
is significantly more than the observed parameters of the
above mentioned varieties Milyana and Plovdivska ka-
rotina.

The seeds form variety Vodoley Fi show a slight in-
crease of the two observed parameters after treatment by
variant 1. After stay for a year the values are
g.e.=101.49%/c and g.=102.78%/c.

It was established that after treatment of the seeds
from variety Ideal by variant 1 and stay of 365 days prior
to sowing, the germination energy is slightly depressed. It
is 98.61%/c towards the control. The peculiarity for this
variety is that the read laboratory germination is
g.=104.00%/c.

The above could be explained with variety peculiarity
of the individual seeds when the other factors of influence
and conditions are identical.

Figure 1 also shows that after seed treatment with the
parameters of the other variant there is a depression of
the germination energy and laboratory germination in
different degrees, for different variants of treatment, in
different tomato varieties. An exception was established
in variant of treatment 3 (U=12 kV and t=5 s) where the
seeds of variety Ideal demonstrated the highest value of
their response after pre-sowing treatment. Germination
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Ha cbur.1 ca npencraBeHn pesyntatute oT uscnen-
BaHe Ha KblfHsemaTa eHeprus u nabopatopHaTa KbJHS-
€MOCT Ha ceMeHaTa OT BCUYKM copToBe, obpaboTeHun B
€NeKTPOMarHMTHO Morie, CbINacHo BapuaHTuTe oT Tabn.
1 n npectoanu 365 gHn oo 3acasaHeTo um npes3 2014 r.
Pesyntatute ca npuBeaeHn B % cCnNpsiMO KOHTponata
(%/K). AHanm3bT Nokasea, Ye 3a coptoBe: MunsHa, lro-
eduscka kapomuHa u U3K Ans ce nonyyaBa AOMWHU-
paLLlo MONOXMTENHO Bb3OENCTBUE BBPXY K.€. U K. crieq
obpaboTkaTa Ha cemeHata no BapmaHT 1 (U=12 kV, 1=35
s). ToBa Bb3gencTene ce e 3anas3uno 365 geHoHowmst
cnep, enekTpomarHutHata obpaboTka, kaTo 3a MunsHa
k.e.=109,23%/k n k.=105,71%/x, a 3a copT llnosduscka
kapomuHa K.e.=109,86%/k n k.=108,11%/x.

CnpsmMo cnomeHaTuTe ABa COpTa YCTAHOBEHUTE HUCKU
€CTECTBEHU (32 KOHTPONHWUTE CEMEHA) K.€. U K. 3a CopT
U3K Ansi ca NOBNUSIHWU HaW-CUITHO OT eNeKTpoMarHUTHO-
To Bb3gencTeme. Crnea obpaboTkata Ha cemeHaTta Ha
TO3U COpT no BapuaHT 1 1 npecton ot 365 geHoHowwms
[0 3acsiBaHETO UM, CTOMHOCTUTE Ha [ABaTa PerncTpmpaHmn
napameTtbpa ca k.e.=46,15%/k n k.=116,39%/x. Toea e
3HauYUTENHO MoBeye OT HabnwpaBaHWTE MapamMeTpu Ha
onuncaHute no-rope coptoBe MurnsHa w nosduscka ka-
pomuHa.

Cnepn obpaboTtkaTta no BapmaHT 1 cemeHaTa Ha COpT
Bodonel F1 vmaT, Makap v He3Ha4yMTenHo, noBuLLaBaHe
Ha ABaTa HabnogaBaHu napameTbpa. Cnea npecTon oT
enHa roavHa k.e.=101,49%/k, a k.=102,78%/k.

3a cemeHaTa OT copT MOean e KOHCTaTMpaHo, 4de
cnep obpaboTkaTta MM no BapuaHT 1 1 npecTtow Ao 3a-
csiBaHETO 365 OEHOHOLWMSI KbfHAemaTa eHeprus e He-
3HAUMTENHO noTucHata. CnpsMoO KoHTponata T9 €
k.€.=98,61%/k. OcoGeHOTO Npu TO3M COPT €, Ye OT4eTe-
HaTa nabopaTopHa kbnHsiemocT e K.=104,00%/k.

Mpn pOpyrm egHaksu akTopy Ha Bb3OEWCTBUE WU
YCINOBWsi, OMNMUCaAHOTO MO-rope MoXe Aa ce 0BsiCHU cbe
copToBaTa 0Co6EeHOCT Ha OTAENHNTE CEMEHa.

OT cdour. 1 MOXXe ga ce KOHCTaTupa CbLlo, Ye cnesg o6-
paboTkaTa Ha cemeHaTa C napameTpuTe Ha Apyrute Ba-
puvaHTK ce nornyyaea NoTUCKaHe Ha KbHAeMaTa eHeprus
1 nabopaTopHaTa KbJIHSIEMOCT, KOETO € B pasfimyHu CTe-
NeHn 3a pasnuMyHUTE BapuaHTM Ha obpaboTka M 3a OT-
JenHute coptoBe gomatu. Ho v Tyk vma M3KnYeHus.
Mpu BapuaHT Ha obpaboTka 3 (U=12 kV n 1=5 s) ceme-
HaTa Ha copT Mdeasn ca nokasanu Han-BUCOKN CTOMHOCTHU
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energy for this variety is g.e.=109.72%/c and
g.=101.33%/c. The similar situation was observed in va-
riety Plovdivska karotina. The values read for the seeds
of this variety, treated by variant 3 are g.e.=107.04%/c
and g.=108.11%/c.

The established repression of the germination energy
or laboratory germination of the seeds can be due to the
combination of the factors levels, prolonged stay of the
seeds within 365 days and their variety peculiarity.

The analysis of the statements made in [4, 5, 13] show
a regularity of the impact of the pre-sowing treatment. It
could be concluded that after pre-sowing electromagnetic
treatment in values of the controlled factors by variant 1
(U=12 kV and =35 s) and longer stay of the seeds (12 or
365 days), dominating positive responses were obtained
followed by increases in the germination energy and la-
boratory germination of the seeds.

According to the data from Table 1 the experiment that
was conducted is with two controlled factors of influence:
the applied voltage between the electrodes U (kV), ac-
cepted as coded quantity X4 and duration of the impact,
T (S) — X, . This gives a possibility to calculate the equa-
tions of regression of the studied parameters germination
energy and laboratory germination being given in %/c. All
equations are from the following type [10]:

According to the established values (in %/c) of the par-
ticular observed parameters, the following equations of
regression are obtained:

for variety Milyana:

e  germination energy

Yg.e. wityana = 99,615+ 5,000 x,+1,925x,~ 2,690 %, X,

e laboratory germination

Vg, wiyana = 98,320 + 4,535, 1680 X+ 4,535, X,

for variety Plovdivska karotina:

e  germination energy

Yg.e. Plkarotina = 103,167 +5,282+0,352X,+1,058 X, X,

. laboratory germination

Yg. Plarotina = 105,067 +3,042%,~1,012X,~1,012 % X,

for variety Vodoley Fi:

e germination energy

Yg . Vodoley = 101120 ~ 1865~ 1120 x,— 0,375 % X,

. laboratory germination

Yy Vodoley = 99,305+ 1,390+ 2,085%,

for variety 1ZK Alya:

a7
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Ha peakuusTa cu oT npepceutbeHaTa obpaboTka. Mpu
Tax k.e.=109,72%/x, a k.=101,33%/k. MNogobHo e norno-
XeHneTo n npu copT l1nosduscka kapomuHa. 3a Herosu-
Te cemeHa, obpaboTeHn no BapuaHT 3, ca OT4YETEHU
k.€.=107,04%/k n k.=108,11%/«.

KoHcTaTMpaHoTO NoThckaHe Ha KbiHAeMaTa eHeprus,
unn nabopatopHaTa KbJIHAEMOCT Ha CEMeHaTa MoXe aa
ce OoTAade Ha CbYeTaHMeTO Ha HuBaTa Ha dakTopuTe,
NPOOBIPKUTESNTHUSA NMPECTOM Ha cemeHata oT 365 aeHo-
HOLLMSA 1 TAXHaTa COpTOBa OCODEHOCT.

AHanu3bT Ha U3NoXeHuATa, HanpaseHu B [2, 3, 9] no-
Ka3Ba 3aKOHOMEPHOCT Ha Bb3[AENCTBMETO Ha NpencenT-
b6eHute obpaboTkn. MNMocneaHOTO ce 3akniovaBa B TOBA,
ye cnep npeacentbeHa enekTpomarHuTHa obpaboTka
npu CTOMHOCTMN Ha ynpaBnsemute haktopu no BapuaHT 1
(U=12 kV u 1=35 S) 1 no-npogobrikUTENEH NpecToi Ha
cemeHaTa (12 wnn 365 geHoHowwms) ce nomnyyaeat [o-
MUWHMPALLWN MONOXWUTENHU peakuun, a ¢ ToBa U MNoBuLLe-
HVMe Ha KblHAemarta eHeprusi u nabopaTopHaTa KbIlHsie-
MOCT Ha ceMeHaTa.

CbrnacHo 1abn. 1 npoBeXaaHWUAT EKCNEPUMEHT € C
OBa ynpasnsiemu dpaktopa Ha Bb34eNCTBME: MPUIOXKEHO-
TOo HanpexeHne mexay enekrpoaute U (kV), Bb3npuer
KaTo KogupaHa BENnuWYMHa X, W MNPOOBIDKUTENHOCT Ha
Bb3[ENCTBMETO, T (S) — X, . T0Ba AaBa Bb3MOXHOCT Aa
ce npecMeTHaT ypaBHEHUATA Ha perpecust Ha uacnenBa-
HUTE napamMeTpu KbfHAeMa eHeprus u nabopartopHa
KbIIHAEMOCT, KOUTO ca npeactaBeHn B %/k. Bcuyku
ypaBHeHus ca oT Tuna [7]:

o

X5 @)

Cnopegn yctaHoBeHUTe cpefHu cTonHocTn (B %/K) Ha
oTAenHWTe HabnogaBaHW napameTpu, ca MofyYeHu
CrnefiHUTe ypaBHEHWS Ha perpecusi:

3a copT MunsHa:

@

©)

3a copT [1noeduscka kapomuHa:

)

®)

3a copT Bodornell Fi:

(6)

M
3a copT M3K Ans:
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. germination energy

Yge. izxaya =120,015+10,615,+8,655 X,+ 6,730, X,

e laboratory germination

Yg. izkaya =120,325+7,785%+ 2,870 X,+ 0,410 X,

for variety Ideal:

e  germination energy

Yg.e. ideal =100,692 + 3,472 %~ 1,387 x,~ 4167 x, X,

. laboratory germination

Vg eat = 100,667 +1997 x,+ 2,670,132, X,

The examination that was performed demonstrates
that all equations are adequate since the calculated crite-
ria of Fisher are smaller than their critical values and the
coefficients of the regression equations are significant
according to the criterion of Student [10].

The analysis of the equations (2)...(11) shows that the
size of the coefficients in front of the coded factor x, are
significantly higher compared to the other in the particular
equations. This is an indication that the degree of influ-
ence of the factor voltage U of treatment of seeds is
greater compared to that of the duration of impact 1. This
is confirmed by the higher values of germination energy
and laboratory germination of the seeds treated in U=12
kV that have been reached.

The values of the coefficients x, for variety 1ZK Alya
are the greatest compared to the other equations — for
example for g.e. (8) the value is 10,615. In this case it was
found that the germination energy is the highest -
146,15%/c. (Figure 1). The coefficient in front of factor >€1 in
the equation (9) for laboratory germination is 7,785, i.e. the
effect of voltage on this parameter is slighter than that for
the germination energy. It was established that for the la-
boratory germination of the seeds from variety 1ZK Alya is
116,39%/c in variant 1 (U=12 kV and t=35 s) i.e. it is lower
than the germination energy reached by the seeds (Figure
1). The values of the coefficient in front of x1 in (9) howev-
er are the highest compared to the coefficients in the equa-
tions for laboratory germination of the rest of varieties.

The coefficients in front of the coded factor x, (voltage
U) are the smallest in the equations (7) and (11) -1,390
and 1,997 for germination of the varieties Vodoley F; and
Ideal. According to the data obtained and Figure 1 was
established that the laboratory germination of the men-
tioned varieties, for example in variant 1 is102,78%/g and
104,00%/qg, respectively. These values correlate with the
size of the coefficients in front factor, .

The impact of the factor duration of treatment t, with
coded kind x, , on the germination energy and laboratory
germination is smaller compared to that of the factor volt-
age U. The last fact is proven by the values in front of the
coefficients x: in the equations (2)...(11). The coefficient
in front X: are with negative value (-1,680 and -1,012,
respectively) in equations (3) and (5) only for varieties
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®)

©)

3a copT Modearn:

(10)

(11)

HanpaBeHaTa npoBepka nokassa, Ye BCUYKM ypaBHe-
HWSA Cca afeKkBaTHW, Tbi KaTo U3YNCIIEHUTE KpUTEepUU Ha
®uwep ca No-mankM OT KPUTUYHWTE UM CTOMHOCTM, a
KoedULUMEHTUTE HA PErpecroHHUTE ypaBHEHMWS ca 3Ha-
YnMMU, CbrnacHo KpuTepusa Ha CTioabHT [7].

AHanusbT Ha ypaBHeHus (2)...(11) nokasea, 4e rone-
MMHaTa Ha KoedUUMEHTUTe npen KoaupaHusa daktop

X, Ca 3HAYMTENHO no-ronemu OT ApyruTe B OTAESHWUTe
ypaBHeHusl. ToBa 03Ha4yaBa, Ye CTeneHTa Ha BMUSHUE Ha
daktopa HanpexeHve U Ha obpaboTka Ha cemeHaTa e
no-rongMa oOT Ta3u Ha MPOObLIMKUTENHOCTTa Ha Bb3aewn-
cTBMeTo t. ToBa ce NoTBbpXZaBa OT AOCTUrHaTUTE Mo-
ronemMm CTOMHOCTU Ha KblflHsiemaTa eHeprusi u nabopa-
TOpHa KbIIHAEMOCT Ha CemeHaTa, koraTto Te ca obpabo-
TeHun npu U=12 kV.

3a copt M3K Ansi cTomHOCTUTE Ha KoedULUEHTUTE
x, C@ Hal-roremn B CpaBHeHWe C ApYruTe ypaBHeHus —
Hanp. 3a k.e. (8) Ton e 10,615. OT cbur. 1 moxe ga ce
KOHCTaTupa, 4Ye TaM KbllHsiemaTa eHeprusl € Hal-BMcoka
— 146,15%/k. KoedunumeHTbT npeq daktopa ,, B ypas-
HeHue (9) 3a nabopaTopHaTta KbIHseMocT e 7,785, T.e.
BMUSIHUETO Ha HAMNpPEeXEHUEeTO BbPXy TO3M MapamMeTsp €
no-cnabo oT ToBa Npu KbiHAeMaTa eHeprusi. 3a BapuaHT
1 (U=12 kV n 1=35 s) u oT chur. 1 Moxe a ce KOHCTaTu-
pa, 4ye nabopaTopHaTa KbMHAEMOCT Ha cemeHaTta OT
copT U3K Anst e 116,39%/k, T.e no-manka ot gocturHata
OT cemeHaTa kKbnHAeMa eHeprus. CTOMHOCTTa Ha
KoeduumeHTa npeg >€1 B (9) obaue e Haw-ronsgva B
CpaBHeHWE C koedULMEHTUTE B ypaBHeHuATa 3a nabo-
paTopHa KbIHAEMOCT Ha OCTaHanuTe COpPTOBE.

, Hai-mankute koedmumeHTn npea koanpaHua gaktop
X1 (HanpexenuneTo U) ca B ypaBHeHus (7) n (11) -1,390
n 1,997 3a kbnHAeMoCT Ha copTtoBeTe Bodonel Fi u
Udean. CbrnacHo nonyvyeHnte AaHHM u cur. 1 nabopa-
TOopHaTa KbITHSIEMOCT Ha CMOMEHaTUTE COPTOBE, Hamnp. 3a
BapmaHT 1 e cvotBeTHO 102,78%/k n 104,00%/k. Tesun
CTOWHOCTW KOpEenupar C roflieMMHUTE Ha KoedULMEHTUTE
npea haktopa x, .

BrnnsHneTo Ha cbaktopa NpoAbLIMKUTENTHOCT Ha obpa-
6oTkaTa T, C KOAUpPaH BUA X, , BbPXY KbllHAemaTa eHep-
rms 1 nabopaTtopHaTta KbIIHAEMOCT, € Mo-Manko oT ToBa
Ha bakTopa HanpexeHue U. lNocneaHoTo ce Aokassa oT
CTOMHOCTWUTE npen KoedUUMEHTUTe X, B YpaBHEHWS
(2)...(11). Camo B ypaBHeHus (3) n (5) 3a copToBeTe Mu-
nsiHa v [nosduscka kapomuHa KoedhUUNeHTUTE npen, x;
ca C oTpuuartenHa CTOMHOCT (cboTBeTHO -1,680 u -
1,012). AHanu3bT Ha ypaBHeHMsTa MokasBa, Ye Tesn
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Milyana and Plovdivska karotina. The analysis of the
equations demonstrates that these coefficients are the
smallest compared to similar ones. This could be ex-
plained with variety peculiarity of the seeds from varieties
Milyana and Plovdivska karotina.

The interaction between the factors voltage U and du-
ration of treatment t could be found.,and anglyzed from
the values in front the coefficients X, and x, . The re-
sults obtained for germination energy and laboratory
germination of the tomato seeds from the mentioned va-
rieties after stay of 365 days from treatment to sowing,
correlate with those in variety Milyana [4], whose seeds
have stayed for 12 days from treatment to sowing in la-
boratory conditions. The treatment with parameters of
variant 1 (U=12 kV and =35 s) could be recommended
as the most efficient for stimulation of the germination
energy and laboratory germination of tomato seeds.

CONCLUSIONS

The study found an extended favourable impact of the
pre-sowing electromagnetic treatment (in specified val-
ues for the controlled factors) on the seeds from Bulgari-
an tomato varieties Milyana, Plovdivska karotina, 1ZK
Alya F1 and Ideal after 365 days of stay to sowing.

An increase of the germination energy (g.e.) and la-
boratory germination (g.) of the seeds towards the control
(untreated) seeds was established after pre-sowing elec-
tromagnetic treatment in the corona discharge field with
parameter of the controlled factors: voltage between the
electrodes U=12 kV and duration of the impact t=35 s
and after one year stay of the seeds to their sowing. The
increase is as follows: for variety Milyana
g.e.=109,23%/c and g.=105,71%/c, for variety Plovdivska
karotina — g.e.=109,86%/c, g.=108,11%/c, for variety
Ideal — g.e.=98,61%/c, ¢g.=104,00%/c and for variety
Vodoley F1 — g.e.=101,49%/c, g.=102,78%lc.

It was established that in low values of the controlled
factors of electromagnetic treatment: voltage between the
electrodes U=6 kV and period of impact =5 s and after
one year stay of the seeds to their sowing, a depression
of the observed laboratory parameters is observed in
which the germination energy and laboratory germination
reach 95%/c.

It was found that in the calculated equations, the coef-

ficient of regression in front of the coded value )Zl of the
controlled factor of impact voltage U are with higher val-
ues compared to these in front of the coded value of the
factor duration of treatment ;2, that demonstrates the
greater influence of the voltage on the effect of the pre-
sowing treatment.

Electromagnetic treatment with parameters: voltage
U=12 kV and duration of the treatment t=35 s could be
recommended as the most efficient for stimulation of the
germination energy and the germination of the seeds
from Bulgarian tomato varieties.
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KoepMuneHT ca Hal-mMarnkuTe B CPaBHEHWE C ApyruTe
nogo6Hu. OnrcaHoTo MoXe Aa ce 0BsiCHM CbC copToBaTa
ocobeHocT Ha cemeHata oT copToBe MurnsHa v lMnogdu-
8cKa KapomuHa.

BsanmopgencTeneto mexay dakropute HanpexeHve U
N NPOABLIMKUTENHOCT Ha 06paboTka T MOXe Oa ce KOH-
cTaTtvpa v aHanmaupa OT CTOMHOCTUTE npesd KoeduumeH-
™MTe x; W x, . [onyyeHute pesyntatn 3a KbhHsema
eHeprua 1 nabopaTopHa KbNHSAEMOCT Ha cemeHaTta OoT
JomaTu Ha croMeHaTUTe copToBe, crieq NpecTton ot 0b6-
paboTka OO 3acsABaHeTO MM 365 OEHOHOLWMS HaMmbiHO
Kopenupat ¢ Tean npu copT MunsHa [2], YinTo cemeHa
ca npectosanu 12 pgeHoHowwms oT obpaboTkata OO 3a-
csiBaHeTo B nabopaTopHu ycnosus. [pu TOBa 06pa-
6oTkata c napameTpuTe Ha BapuaHT 1 (U=12 kV n 1=35
S) MOXe Oa ce npenopbya KaTto Han-edPeKkTMBHA 3a CTU-
MyrnupaHe Ha KbfHsemaTa eHeprusa u nabopatopHa Kbn-
HSI€MOCT Ha ceMeHaTa OT AoMaTMu.

n3Boaun

Cnepn 365 geHoHOLMS NpecTon OO 3acABaHETO € KOH-
cTaTMpaHo npoabikasallo 6naroTBOpHO Bb3AencTBuE
Ha npeacenTbeHnTe enekTpomarHuTHu obpaboTtku (nNpu
onpefeneHn CTOMHOCTM Ha ynpaBnsemuTe dakTopu)
BbPXy CEMeHa OT Gbnrapcku coptoBe gomaTu: MunsHa,
lnoeduecka kapomuHa, 3K Ans, Bodonel Fi u Udean.

Cnen npencentbeHu enekTpomMarHUTHU obpaboTku B
noneTo Ha KOPOHEH pa3psad C napaMeTpu Ha ynpasnse-
MuTe hakTopu: HanpexeHne mexay enekrpogute U=12
KV 1 npoabmknTenHoCcT Ha Bb3gencTBmeTo t=35 s, u
cnepn egHoroavweH NPecToll Ha cemMeHaTta Ao 3acsiBaHe-
TO UM € YyCTaHOBEHO YBeNnn4YaBaHe Ha KbriHAeMaTa eHep-
s (k.e.) n Ha nabopaTopHaTa KbMHAEMOCT (K.) CnpsiMO
KOHTPOIMHWUTE CEMeHa KakTo cneppa: 3a copT MunsHa —
k.e.=109,23%/x n k.=105,71%/k, 3a copm [lnosduscka
kapomuHa - Kk.e.=109,86%/k n k.=108,11%/k, 3a copT
Udean — k.e.=98,61%/k n k.=104,00%/k n 3a copT Bodo-
netl F1 — k.e.=101,49%/k n k.=102,78%/k.

YCTaHOBEHO €, Y€ NpW HUCKUTE CTOMHOCTU Ha ynpas-
nsemute pakTopuM Ha enekTpoMarHutHa obpaboTka:
HanpexeHve mexay enektpoaute U=6 kV n npoabmku-
TENHOCT Ha Bb3dencTBneTo t=5 s, U cnea eaHoroauLleH
npecToi Ha cemMeHaTa [0 3acsiBaHETO MM ce NosyyaBsa
noTuckaHe Ha HabniogaBaHMTe nabopaTopHM napameT-
pu, Npy KOETO KbIHsieMaTa eHeprus n nabopartopHaTa
KbIHsiemocT gocturat go 95%/k.

KoHcTatupaHo e, ye B npecMeTHaTuTe YypaBHEHUS,
KoedUUMEHTUTE Ha perpecus npeng kogupaHaTa CTOW-
HoCT ;1 Ha ynpaBnsiemusi bakTop Ha Bb3AeNCTBUE Har-
pexeHne U ca c no-ronemMu CTOMHOCTU OT Te3n npef Ko-
AvpaHaTa CTOMHOCT Ha (haKkTopa MpOAbIMKUTENHOCT Ha
obpaboTkaTax, , KOETO Mokassa MO-rofsAMOTO BMUAHUE
Ha HarnpexeHneTo BbpXy edhekta OT npepcemTbeHaTa
obpaboTka.

EnektpomarHMtHa obpaboTka ¢ napameTpu: Hanpe-
xeHne U=12 kV 1 npogobmkmuTenHocT Ha obpaboTkaTa
1=35 s MOXe fa ce npenopbya Kato Han-edhekTUBHa 3a
CTUMYINMpaHe Ha KbIIHAEMaTa eHeprus U KbilHAeMocTTa
Ha cemeHaTa Ha GbnrapckuTe COpToBE AOMATH.
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