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KbiaHsieMocT Ha 3MMHA 00MKHOBeHA mmeHuna (Triticum
aestivum L.) TpeTupaHa ¢ MH(POPMALMOHHO KOIIUE HA
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Pesrome

N3crenBaneTo e mpoBeneHo B madopatopusata Ha 3U Lllymen mpe3 2022 r. OTyeTeHa € KbJIHsIEMaTa CHePTHS
Y KBJIHSAEMOCTTa Ha 3MMHa OOMKHOBEHa MieHna copt Benka 1 mo Be3npuerara meronuka. Keiasemara enep-
TUs € OTUETEHA Ha YETBBPTHS JICH OT 3aJIaraHeTO Ha OMHUTAa, a KbIIHAEMOCTTa U U3MEPBAHETO HA KOJICONITUIIA U
KOpeHa Ha ocMusl JieH. JlecTunupanara Boga HeoOXoMa 3a 3aj1araHeTo Ha OMMTA € MPeABapUTeNIHO HH(OopMa-
IMOHHO 3apeneHa. CThKJIeHN Oy THIIKM HAIIBJIHEHHU C AECTUIIMpaHa Bojia ce mocTassT BbpXy CD nuckoBe, Ha KO-
WTO € HaIpaBeHO WH()OPMAITMOHHO KOMHe Ha OroorunaHuTe rpenaparu: Free N, CTuMak 1 Ha OHOJUHAMHUYHHATE
npemaparu 500, 501, ®manen npemapar, Asoroxent, bymaoBa, Makc opranuk u Cynep ®udtu Ilpaiim. 3a Free
N e u3MmoI3BaH oIle enH HHPOPMAIIMOHEH HOCUTEI — BApOBHUK. OT MOCIENHUS Ce KammBaT 2-3 KalKy B JIECTHIIH-
paHaTta Bojia C KOSATO C€ 3ajlara onura.

KbnHsiemara eHeprusi 1 KbJIHSIEMOCTTa Ha MIIEHUIATa He Ce BIHUSAT OT MH(POPMALMOHHOTO KOIMUE Ha W3-
cleZiBaHUTE OMOJIOTHYHU ITpenapaTh. BapuanTtute, o6padborenu ¢ nadpopmainonno konue Ha Free N, IIpemapar
500 u Free N BapoBHK BMaT JOKa3aHO IMO-TOIsIMA TBJDKWHA Ha KoJleonTuia. TpeTupaneTo ¢ WHHOPMAITHOHHOTO
KoITHe Ha OnosornyHuTE mpenapaTt (A3zotoxent, bymnosa, Makc opranuk u Cynep ®@udru [Ipaiitm) noxazano
yBeJIM4YaBa JbJDKUHATA Ha KOpEHa CIIPSIMO TO3HU Ha KOHTposaTa. CTaTUCTUYECKHAT aHIU3 € HAllPaBeH C Iporpa-
mara Statgraph.
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Abstract

The study was conducted in the laboratory of ZI Shumen in 2022. The germination energy and germination of
winter common wheat variety Venka 1 according to the adopted methodology were reported. Germination energy
was recorded on the fourth day of the experiment, and germination and measurement of coleoptile and root on
the eighth day. The distilled water needed for the experience is pre-loaded. Glass bottles filled with distilled
water are placed on CDs on which informational copies of biological preparations are made: Free N, Stimak and
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biodynamic preparations 500, 501, Fladen preparation, Azotohelp, Bulnova, Max organic and Super Fifty Prime.
For Free N another information carrier is used - limestone. From the last drop 2-3 drops in the distilled water with

which the experiment is set.

Germination energy and germination of wheat are not affected by the information copy of the studied biological
products. The variants processed with an information copy of Free N, Preparation 500 and Free N limestone
have a proven longer coleoptile length. The treatment with the information copy of the biological preparations
(Azotohelp, Bulnova, Max Organic and Super Fifty Prime) has been proven to increase the length of the root
compared to that of the control. The statistical analysis was done with the Statgraph program.
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BBBEJAEHUWE

CtuMmynupaHe Ha Pa3BUTHETO M JOOWBUTE Ha
CEJICKOCTOMIAHCKHUTE KYJITYpU € OCHOBHA TCHICH-
IIUS1 B CBETOBHOTO 3eMeJieine. 3a 1eITa ce U3Iom3-
BaT penuiia TPaJAULIMOHHU M HETPAIUIIUOHHHU Me-
toru. [locturuaru ca pesynratu B mpeacenTOeHa-
Ta 00paboTKa Ha ceMeHaTa ¢ Pa3IuyHU (PU3UMYHU
nosieta (Antonova et al., 2013; Kostov et al., 2014;
Sirakov et al., 2015; Florez et al. 2014, Ganeva et
al., 2015; Georgiev et al., 2001; Muhova et al., 2016;
Palov et al., 2012; Radevska et al., 2012; Romhany
etal., 2012). Pazpaborenn ca metonu (Sirakov et al.,
2016; Sirakov et al., 2021; Buly, 2005) u ca peru-
crpupanu mozaenu (http:/www.vniief.ru/vniief/;
Nedialkov & Kapashikov, 2010) 3a enexTpocrarny-
HO M €JISKTPOMAarHUTHO MPEICEUTOCHO TPETUPAHE
Ha CeMeHa.

PacTexbT U pa3BUTHETO HA PACTEHUSITA 3aBUCST
OT UHTCH3UBHOCTTA Ha HAYAJIHUS PACTESK HA CeMe-
HaTa M TAXHaTa )KU3HeHOCT. ToBa ce oTpa3sBaHa Ha
JIpy>KHOTO TTOHWKBAHE HAa CEMEHaTa U MO-100pOTO
OIoJI30TBOpsiBaHe Ha Biarata. dopmupa ce noope
rapHUpaH MOCEB, MOBHINABA C€ KOHKYPEHTOCIHO-
COOHOCTTa CHPSIMO ILICBEIUTE, KOETO € MPeIoc-
TaBKa 3a MO-BUCOKH JOOMBHU. YCTaHOBEHA € TSCHA
Bpb3Ka Ha JOOMBa C TIOCCBHUTE KAaueCTBa HA CeMe-
Hata (Stankov et al., 2010a; Stankov et al., 2010b;
Sheveluha, 1992). Sheveluha (1995) ycranoBsiBa,
ye 00MBa MPH TMIICHHUIIATA KOPEIUPa C KbIHSICM-
octta (r=0,87-0,89), ¢ IbIKMHATA HA KOJICOITHIIA
(r=0,79-0,84) u c 1bIKWHATA HA 3aPOJUITHUTE KO-
pendeTa (r=0,64-0,74).

[MpencentOEHOTO TpeTHPaHE HA CEMEHATA LIEIH
J1a TIOBUIIIH KBJIHSIEMOCTTA, APY>KHO MOHUKBAHE Ha
ceMeHara, KaKTO W MOBHUIIABAHE YCTOWYHBOCTTA
Ha KBJIHOBETE KbM aOMOTHYEH CTPEC.

Ilenta Ha U3CHEBAHETO € Ja C€ YCTAHOBH BJIU-
SHUETO Ha MH()OPMALMOHHUTE MOJIETa HAa HIKOU
OMoNIOTMYHU U OMOAMHAMHYHM TIPErapaTtu BbPXY
KbJIHAEMaTa eHeprusi, J1abopaTopHaTa KbIHIEMOCT
Ha CeMeHara, ABJDKMHATA Ha KOJEONTHJIA U JIbJI-
’KMHATa Ha KOpeHa Ha OOMKHOBEHA 3MMHA IIICHHU-
na. CTaTUCTUYECKUT aHAJIU3 € HalpaBeH ¢ Mpo-
rpamara Statgraph.

MATEPUAJIN U METOAN

W3cnenBaneTo € MpOBEAECHO B J1abopaTopusTa
Ha 31 llymen. Cemenara ce HapexaaT BB (HII-
ThPHA XapTHs, KOATO C€ HarbBa TUI XapMOHHUKA.
[Ipobute B 4 moBTopenus mo 100 3upHA BCSKO ce
3ajaraT B TEPMOCTAT MpPH MOCTOSHHA TeMIepaTy-
pa 20°C. OTyeTeHa e KbJIHseMaTa eHeprusi U KbJl-
HSAEMOCTTa Ha 3MMHAa OOMKHOBEHA MIIEHUIA COPT
Benka 1 no Bp3npuerara meronuka. [Ipu cneqnure
npenapatu (Azoroxenn, bynHoBa, Makc opranuk
u Cynep @udtu Ilpaiim) e oTueTeHa u AbIHKUHA-
Ta Ha KOpeHa. 3a IbJKMHA Ha KOpEHa ce IpueMa
JI'bJKMHATA HAa Hal-AbIATUAT KopeH. KbpiaHsemara
EHeprus € OTYETEHA Ha YETBBPTHUS JIEH OT 3ajiara-
HETO Ha OIUTA, a KbJIHAEMOCTTa U U3MEPBAHETO HA
J'bJKMHATA Ha KOJICONTHIIA U HA KOpEHa Ha OCMUS
neH. JlectunupaHara Boja 3a 3ajJ1araHeTo Ha OMM-
Ta MPEBAPUTEIIHO € 3apesieHa ¢ MH()OpMaIlMOHNUTE
roJieta Ha ciieHuTe ononornynu (Ctumak, Free N,
Free N Baposuk, A3otoxenr, bynHnosa, Makc opra-
Huk u Cynep @udtu IlpaiiMm) u OMo0 TUHAMUYIHU
npenaparu (ITpemapat 500, [Ipenapar 501, ®nanen
npenapar). MapopmaiioHHOTO ToJIe MBpPBOHAYAI-
HO ce npexBbpisd Ha CD U B MocieacTBUE BBbPXY
HETO Ce MOCTaBsI CTBHKJICH Ch] C IECTHUIIMPaHa BOJIa,
KaTo 6 Jaca MpecToil € HaMbJIHO JocTarbueH. [1o-
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AbJIrata CKCIIo3nluA BbpXy AUCKA HEC ITPOMCHS CU-
JlaTa Ha I/IH(i)OpMaL[I/IOHHOTO IoJe.

PE3YJITATU U OBCBXIAHE

Cren oTunMTaHe Ha pe3yJTaTHTE 32 KbIHAEMa
€HEprusl Ce yCTaHOBH, 4€ HsMa IIpernapar, KOUTO
JIOKa3aHo Ja mpeBuinaBa koutposnara (Tabmura 1).

HanpaBenus ananus 3a KbJIHAEMOCTTA HAa CEMe-
HaTa [10Ka3a, 4e HiAMa J0oKa3aHa MOJIOKUTENIHA pas-
JMKa MKy TPETUPAaHUTE BAPMAHTU U KOHTPOJIaTa
(Tabnuna 2).

Cnen u3MepBaHe Ha JbJDKMHATA HA KOJECONTH-
Jla ¥ HaIlpaBEHMS CTaTUCTHYECKH aHAJIU3 CE€ yCTa-
HOBH, ue BapuaHTuTe Tperupanu ¢ Free N u Free
N BapoBHK MMAaT J0Ka3aHO MO-IBJIBI KOJIEONTHII

Ta6auna 1. KeaHsema eHeprus Ha ceMeHa OT MINeHUIa copT Benka 1, TpeTupanu ¢ HHPOPMAITHOHHO IT0JIE
Ha HSKOW OMOJIOTMYHH IpenapaTu

Table 1. Energy consumption for seeds from wheat cultivar Venka 1, treated with an information field for

some biological preparations

Bapuanr / Variant cpenHo/ pasnuka/ lokazaHoct/ rpyma/
mean difference significance group

KonTtpoma / Control 95,5 X X ab

Crumax/ Stimac 93,5 -2,0 - a

Free N 95,5 0,0 ns ab

[Ipemapar 500/ Preparation 500 94,0 -1,5 --- ab

[penapar 501/ Preparation 501 95,5 0,0 ns ab

®rnanen npenapat/ Fladen preparation 96,5 1,0 ns b

Froe sapoun o 10 - »

Aszoroxenr/ Azotohelp 76,7 -18,8 -

BynuoBa/ Bulnova 86,7 -8,8 ---

Makc opranuk/ Max organic 83,3 -12,2 ---

Cynep ®udtu [paiim/ Super Fifty 917 3.8 - a

Prime

Different letters indicate statistically significant differences among variants at P < 0.05

* ek Rk Statistically significant differences of the variants vs. control at P< 0.05; 0.01 and 0.001, respectively

Fladen preparation, Azotohelp, Bulnova, Max organic and Super Fifty Prime

Taﬁmma 2. KpiasgeMocT HA ceMeHa OT MNieHuIa copT Benka 1, TPETUPAHU C I/IH(l)OpMaI_II/IOHHO IIOJIC Ha

HSIKOU OMOJIOTMYHU TperiapaTH.

Table 2. Germination of Venka 1 wheat seeds treated with information field of some biological preparations.

Bapmasr/ Variant rean Fiference Semitcance soup.
Kontpoia / Control 92.5 X X b
Ctumak/ Stimac 92.5 0.0 ns b
Free N 93.5 1 ns b
IIpenapar 500/ Preparation 500 91.0 -1.5 --- b
IIpemapar 501/ Preparation 501 89.0 -3.5 --- ab
Onanen npenapat/ Fladen preparation  83.5 -9.0 --- a
Froe N sapoee) 90 33 - »
A3zotoxenmn/ Azotohelp 76,6 -15,9 -

BynroBa/ Bulnova 86,6 -5,9 -

Makc opranuk/ Max organic 83,3 -9,2 ---

Cynep ®udtu [paiim/ Super Fifty 81,6 -10.9 - a

Prime

Different letters indicate statistically significant differences among variants at P < 0.05
* kL Statistically significant differences of the variants vs. control at P< 0.05; 0.01 and 0.001, respectively
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(Tabnuma 3). [Ipu BapuanTa TpeTHpaH ¢ npenapar
500, ocBeH gOKa3aHO MO-IBJITHs KOJICONTHII, OCe3a-
TEJTHO C€ OTKpOsBalIe MM0-3/IpaBa U CHJIHA KOPEHO-
Ba cucteMa. TakaBa pasnuka ce HaOJI0/1aBa B IbJI-
JKWHATa Ha MMbPBUYHUTE KOPEHYETa, MPU Pa3Ind-
HUTE BapHaHTH, HO HE UM € MPAaBEHO U3MEpPBaHE U
CJIE/IOBATEIIHO U pa3IMKaTa IpHU TAX HE MOXKE Jla ce
nokaxe. [Ipu Bapuanta Tpetupan ¢ npenapat 501
3apOMIIHUTE KOpeHYeTa ca Oesy Ha BT U CUITHO
qyrauBH. [IbpBUUHNTE KOpEHUETa MPU BapHaHTa
Tpetupal ¢ OnaeH npenapar ca ¢ HopMaJieH IBSIT,
HO CBILIO TaKa YYTIUBH.

Hsikon ot pacTeHusiTa TpeTupaHu ¢ HHPpOpMaL-
OHHO Komue Ha mpernaparure Azoroxenn u Cyrnep

Oudru [paiim nmaxa 3a0eIKUMO TIO-TOJISIMA TbJI-
’KMHA Ha KOJIEONTHJIA B CPAaBHEHHE C Ta3H Ha KOHTPO-
J1aTa, HO pa3jMKara He ce JOKa3a CTaTUCTHYECKH.

Ot HampaBeHUs! CTaTUCTUYECKH aHAJIMU3 Ce yC-
TaHOBH, Y€ NPHU BAPUAHTUTE TPETUpPaHH ¢ UHpOp-
MallMOHHO KONHE Ha CIEIHHUTE Tmpenapartu: A3o-
toxen, bynHoBa, Makc opranuk u Cynep ®udprtu
IIpanm, IBIDKAHATA HAa KOPEHA JOKA3aHO IIPEBU-
maBa Ta3d Ha KoHTponaTta. Cumurame, 4ye HU3CIEa-
BaHETO TPsI0Ba Jla MPOABIKU U C IPOYUYBAHETO Ha
Jpyru OMOJIOTMYHM NIperapaTty, 3a Jla ce yCTaHOBU
BJIIMSIHUETO UM KaKTO BBPXY HMOKBJIBAHETO, TaKa U
IPUJIOKEHU B MO-KBCHU (a3 OT pPa3BUTUETO Ha
KyJTypara.

Tabauua 3. JIbJKkrHATa HA KOJIEONTHIIA HA CEMEHa OT MileHuIa copt Benka 1, Tpetupanu ¢
MH(OPMAIIMOHHO I10JIe Ha HIKOU OMOJIOTUYHU TIperapaTu

Table 3. The length of the coleoptile of wheat seeds variety Venka 1, treated with the information field of

some biological preparations

Bapuant / Variant e Fiference Senihcance _soup.
KonTtpoma / Control 5.08 X X ab
Crumak 5.33 0.25 ns b
Free N 6.18 1.1 ++ c
IIpenapar 500/ Preparation 500 5.99 0.91 + c
[penapar 501/ Preparation 501 53 0.22 ns b
Onanen npenapat/ Fladen preparation  4.59 -0.48 - a
Free N apoom " :
Azoroxenm/ Azotohelp 5.43 0.35 ns b
Bynnosa/ Bulnova 5.08 0.0 ns b
Makc opranuk/ Max organic 4.93 -0.15 - a
Cymniep @udtu Ipaiim/ 543 035 ns b

Super Fifty Prime

Different letters indicate statistically significant differences among variants at P < 0.05

* ek ek Statistically significant differences of the variants vs. control at P< 0.05; 0.01 and 0.001, respectively

Tab6auua 4. JIpJpkiHA HAa KOpeHa Ha CeMEHa OT IMIIIeHuIIa copT Benka 1, TpeTupanu ¢ HHPOPMAITMOHHO TTOJIe

Ha HAKOU OMOJIOTHYHU npenaparu

Table 4. The length of the root of wheat seeds variety Venka 1, treated with the information field of some

biological preparations

Bapuanr / Variant cpenHo/ pasnuka/ JHokaszaHoct/ rpymna/
mean difference significance group
KonTtpoma / Control 4,3 X X a
Aszoroxeinrn/ Azotohelp 6,1 1,8 +++ b
BynroBa/ Bulnova 6,5 2,2 +++ b
Makc oprannk/ Max organic 6,5 2,1 +++ b
SoperFifty Prime. 64 2.0 . b

Different letters indicate statistically significant differences among variants at P < 0.05

* Rk Rk Statistically significant differences of the variants vs. control at P< 0.05; 0.01 and 0.001, respectively
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3AK/IIOYEHHUE

KbnnasiemaTa eHeprus 1 KbIHAEMOCTTa Ha IIIIe-
HUIATA HE C€ BIUSAAT OT MH(OPMAIIMOHHOTO KO-
Y€ Ha H3CIEeIBAHUTE OHOJIOTMYHU Mpernaparu.
Bapuanrture, o6paboTenu ¢ nHGOPMAILIMOHHO KO-
nue Ha Free N, Ilpemapar 500 u Free N BapoBux
UMaT JOKa3aHO MO-TOoIsIMa IbJKMHA Ha KOJICOTITH-
na. Tpetupanero ¢ WHPOPMAIIMOHHOTO KOIIHE Ha
OonomornyHUTE TpenapaTtu (A3oroxenr, byiHOBa,
Makc opranuk u Cynep @udtu [Ipaitm) nokazano
yBeJIMYaBa IbJDKUHATA Ha KOPEHa CIPSMO TO3H Ha
KOHTpOJIaTa.
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