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Pe3tome: B mosicku omuT ¢ mapesuna Ha M3mykeHa cmonHuIa B onmuTHa 6a3a Ha WMITA3P , H. Ilymkapos”,
rp. boxypumie, Coduiicko, H3BeIeH C el M3MUTBAaHE JCHCTBUETO HAa 3 BHJIA TEYHU KOMIIJIEKCHH TOPOBE €
YCTaHOBEHO TOJOKUTEIHOTO UM BIIHMSHHE BHPXY Pa3BUTHETO Ha IlapeBuIiara. TopoBere ca Mmoiay4eHH upe3
eKCTPaKIMs Ha KOMIIOCT OT pacTUTEIHa Oromaca ¢ Jo0aBKa Ha pa3IMuyHU MUHEpATHU BetlecTBa. PazmMepsT Ha
naprienuTe ¢ 25M? B 3 moBTOpeHus u 4 BapuanTa, Kakto ciensa:l. ,,Cuiaa mmoc”, 2. ,,Cuia makce”, 3. ,,Mareii”
u 4. ,,Kontpoaa“. TecTBaHWTE JUCTHHU TOPOBE — CHJIA +, CHJIA MAKC, H MaTeil TMOBIUSBAT MOJOKUTEITHO
Pa3BUTHETO Ha [JapeBHUIIaTa €/1Ba CJIe/] BTOPOTO 1 Hail-Beye Clie/l TPETOTO JIUCTHO MOIXPaHBAHE, OCHIIECTBEHO HA
24.07.2023r. ToBa ce JOKa3Ba OT U3MEPEHUTE BUCOUMHU HA PACTCHUSITA, KOUTO MOKA3BAT, Y€ BCUUKU BapUAHTH
MoTajaT B €1Ha XOMOTeHHA TPyTIa M Pa3InuusITa MEX/1y OT/ICTHUTE BApUAHTH HE Ca TOKa3aHU CTaTUCTHYECKH.
Tperoto mogxpanBaHe ¢ TectBanute TucTHU Topoe (08.08.2023) ocezaemo onpuHacs 3a MOJy4aBaHETO Ha
T0-BHCOKH JOOWBH OT ITapeBHUIIaTa B Te3U BapUaHTH Mpu mpudupaneTo Ha onuta (12.10.2023r.). CraTucTHYECKH
JOKA3aHO € JCHWCTBHETO Ha TEYHUTE TOPOBE Upe3 MOITYYCHHUTE NOOMBM OT LAPEBUIATA. YCTAHOBEHO €, 4e
BCHYKH BAPUAHTH, TOIXPAHEHH C PA3TUYHHUTE JINCTHU TOPOBE TIOMA/AT B 2 pa3InYHU XOMOTE€HHU rpymu - B
u C. ToBa o3HauaBa, ye CTAaTUCTUYECKH 3HAYMMU U JIOKa3aHU ca Pa3IUKUTE B JOOMBHUTE MEXy KOHTpOJaTa
Y BapUaHTHUTE, NOAXPAHEHHU C JIMCTHUTE TOpPOBE. Pa3nukuTe B JOOMBHUTE OT BapHAHTUTE C JIUCTHHUTE TOPOBE
CIJIA IUTIOC ¥ CHJIA MAKC ca OJIM3KH 110 MEX]TY CH, BapupaT B rpanunute ot 5336 no 53374 kg/ha u nonanaar B
xoMoreHHa rpyna B. Haii-OnaronpusiTHO Bb3/ieiicTBHE OKa3Ba JINLCTEH TOP MATEeH, TP KOWTO CIIe/l TPHKPATHOTO
MY TIpHJIaraHe € MoTydeH Hai-BHCOK JOOWB OT mapeBuraTa - 6054,13 kg/ha.
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Abstract: In a field experiment with corn on Leached Smolnitsa in an experimental base of ISSAPP “N.
Pushkarov”, Bozhurishte, Sofia region, brought out for the purpose of testing the action of 3 types of liquid
complex fertilizers, their positive influence on the development of corn has been established. Fertilizers are
obtained by extracting compost from plant biomass with the addition of various mineral substances. The
size of the plots is 25m? in 3 repetitions and 4 variants, as follows: 1.”Strength Plus”, 2.”Strength Max”,
3.”Matthew”, and 4.” Control”. The tested foliar fertilizers — Strength Plus, Strength Max, and Matthew
positively affect the development of corn only after the second and especially after the third foliar feeding,
carried out on 24.07.2023. This is evidenced by the measured plant heights, which show that all variants fall into
one homogeneous group and the differences between the individual variants are not proven statistically. The
third feeding with the tested foliar fertilizers (08.08.2023) significantly contributes to obtaining higher yields
of corn in these variants when harvesting the experience (12.10.2023). The effect of liquid fertilizers through
the resulting corn yields has been statistically proven. It has been found that all variants fed with different foliar
fertilizers fall into 2 different homogeneous groups - B and C. This means that the differences in yields between
the control and the variants are statistically significant and proven. The differences in yields from the variants
with foliar fertilizers strength plus and strength max are close to each other, vary in the range from 5336 to 5337.4
kg/ha and fall into homogeneous group B. The most favourable effect is exerted by foliar fertilizer Matthew, in

which, after its three applications, the highest yield of corn was obtained - 6054.13 kg/ha.

Key words: liquid complex fertilizers; biomass compost; fertilization; corn; yields

BBbBEJAEHUE

[lapeBuniata ¢ Hal-BakHaTa (ypa)kHa 3bp-
HEHa KyJITypa C IoBeuYe OT MOJIOBUHATA OT IIJI0-
mmte (55%) m 6muzo Tpu 4eTBBPTH (72%) OT
3BPHOTO HAa BCUYKHU (DypakHH KYJITYpPH B CBETA.
Ts e ocHOBHa CypOBHHA, OT KOSITO C€ MOIyyaBa
TOJIIMO Pa3HOOOpa3ue OT MPOAYKTHU: MPEIUM-
HO KOHIIGHTPUPAHM M KOMOMHHUpaHU (ypaxku,
HO CBILO Pa3IUYHU XPAHUTEITHU U TEXHUYECKU
IPOM3BOJCTBA - CKOpOsIa, aJKOXOJ, IeTys03a,
XapTus, CTPOUTEITHU U U30JIAIMOHHU MaTepua-
7 ¥ ip. TpaJuIiMoHHO [TapeBHIIaTa € BTOpaTa Mo
3HaUEHHE 3bPHEHA U U300110 3eMEeIEIICKa KYIITY-
pa cnen nmenunara B bearapus (Ivanov, 2016).
ABOTHHAT TOp € OWJ | 1Ie MPOABIDKH Ja Oble
HE3aMEHHUM 32 MPOU3BOACTBOTO HA BHCOKHU JI0-
6uBH oT mapesuna (Zang et al. 2013; Chen et al.
2015, Li et al., 2021, Yue, K. et al, 2021), 3a ga
ce OTTOBOPH Ha HapacCTBAIINUTE HYX/I OT XPaHH.
IIpexomepHOTO M3MONI3BaHE HA N TOpPOBE B CEll-
CKOTO CTOMAaHCTBO 0Oaye JONMpHUHEcoxa 3a pas-
JUYHUA EKOJIOTMYHU MPOOJIeMH, BKIIIOYUTEITHO
rojeMH €MHCUU Ha MApHUKOBU Ta30BE U CEpU-
03HO 3ambpcsiBane Ha Bomata (Nazarkov, 2024;
Boiko et al., 2024; Duan et al., 2016).

3a KOMIICHCHPAHETO Ha HM3HECEHUTE XpaHU-
TEJTHU BEILECTBA M BH3CTAHOBSIBAHETO HA HApy-
[IEHOTO MUHEPAJTHO PAaBHOBECHE B arpOCKOCHC-
TEMHTE C LAPEBUIIa € JoOpe J1a ce MPaBU TOPEHE.
OnpenensiHeTo Ha HOpMara, opMara Ha TOPO-
BCTC, HAUMHHUTC U CPOKOBETC Ha TOPCHC HUMAT
Ba)KHO 3HAUEHHE 32 OCUTYpsIBaHE Ha ONTHUMAIl-
HO pPa3BUTHE HA 3eMENEIICKUTE KYJITYPU C MUHU-
MaJieH HeraTUBeH e(heKT BbPXY OKOJHATA cpela
(Nikolova et al., 2014). Ponsara Ha TUCTHUTE TO-
pOBE B TasMW MOCOKA € ToisAMa. Te ce M3MOo3BaT
BCE MOBEYE, 3aI0TO UMAT ObpP3 ePEKT U OKa3BaT
IIOJIOKUTEITHO BB3JICHCTBHE BBPXY pacTEHUATA
MIpY HEOJIArONMPUSATHU YCIIOBUSI Ha Cpeara, Kora-
TO PaCTEHHSITA ca MOJUIOKEHH Ha CTPEC - CyIa,
[IPEOBJIAKHABAHE, IpagylIka U Apyrd. JIuctHo
MOJIXpaHBaHE MOXKE Jla CE MpHiiara B KOMOMHA-
oy € paCTUTCIIHO3AUIMTHU IPCIIapaTu 1o BpEME
Ha BereTallMoOHHU meproi. BHacsHeTo Ha Xpa-
HUTETHUTE BEIISCTBA CTaBa HA MaJIKH JIO3U W
MOXe J1a c€ CboOpasu ¢ KOHKPETHUTE (PU3HOIIO-
TMYHU HYXXIIM Ha pacTeHusta. J[pyro mpeaum-
CTBO €, Ye MHOTO OBP30 MOraT Jia ce Ipeooie-
AT (PU3UOIOTUYHH 3200JIIBaHUS HA PACTCHUSTA,
NPUYHUHCHHU OT HCAOCTUT HJIM JIMIICA HA JaJACH
XpaHUTEJICH eNIeMeHT. B ronsimara cu 4act JIucT-
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Hure Topose ca 100% Bompopa3TBOPUMU U HE Chb-
JbpKAT MPUMECH, KOUTO OMXa MOTIJIH Jja YBPEAST
pacTeHmsTa, KAKTO M Ja MPEIU3BUKAT HATPYII-
BaHE Ha OCTAaTBhYHU KOJIMYECTBA B MPOTYKIIHATA.
B Teproeckara Mpexa ce mpejiara rojasmMa rama
OT TMPOAYKTH, MpPEJHA3HAUYEHU 32 JIMCTHO IIO-
nxpanBaHe. HezaBucumMo ot KoHKpeTHaTa ¢op-
MYJIUPOBKA JINCTEH TOp, KOWTO € u30paH, 3a Ja
O0b11e ePEeKTUBHO JUCTHOTO MOAXPaHBaHE, TPSO-
Ba pacTeHUsTA Ja ca (GOPMUPAIH JTOCTATHUYHO
JUCTHA TUIONI. 3aTOBa HAN-MOAXOSIIO € JIUCT-
HOTO TIOJXpaHBaHE Ja C€ M3BBPIIBA B MEPHOIA
Ha MHTCH3UBEH PacTeX U GOPMHUpPAHE HA PEIpo-
JTyKTUBHUTE OPTaHU.

Llenma na uzcreosanemo e uznumeane egex-
mueHocmma Ha 3 8U0a Op2aHU4YHU MeyHu mopo-
8e, KOumo ca noy4eHu 8 pe3yaimam Ha eKCmpak-
yus Ha pacmumenna buomaca c Hazeanus- ,,Cuna
nawc’, ,,Cuna makc”, ,Mameit” u ,, Koumpona*“.

MATEPUAJIN U METOIH

B ycnoBusiTa Ha MOJCKH OMUT € MPOCIIEACHO
BJIMSHUETO Ha JIMCTHOTO MOJXPaHBaHE ¢ 3 BUJA
JUCTHU TOpOBE (BapUaHTHUTE CHOTBETHO — 1)
KOHTpOJIa, 2) cuja IUIoc, 3) cujia Makc U 4) Ma-
Tl BbpPXY BEreTaTUBHOTO Pa3BUTHE U JOOUBA OT
LIapEBUIIA 3a TOYBEHO-KIMMATHYHUTE YCIIOBUS
Ha Coduiickus paiion. PasmepsT Ha mapuenure
e 5x5=25m2. OnuTHhT € U3BEJCH B 3 TIOBTOPEHUS.
OcpliiecTBeHa € MHTErprupana 6opda ¢ TeBeNu-
te. ONUTHT € MpoBeJieH B onuTHa 0asa ,,boxy-
puie” Ha UITA3P ,H. [lymikapos” Ha miomr oT
0,750 da mpe3 2023r. Tect kyaTypara e XuOpus
CHU denomen - nuaep ot CUHIXKEHTA IIPU paH-
Hute xubpuau. Toil e ¢ BUCOK TOOMBEH MOTEH-
nuan u 06p3 HavasieH ctapt BB ®AO 160. CU
deHoMeH e XuOpH1, KOMTO KOMOMHUPA TpeIuM-
CTBaTa Ha paHHATa ceuTda ¢ BUCOK JOOMBEH IO-
teHiuai. Tolt uma Obp3 HavaJieH CTapT U MOIII-
Ha KOPEHOBA CUCTEMA, KOUTO MY IOMaraT 0pH
IIpY 3acylIaBaHe. XapakTepusupa ce ¢ 0bp30 oT-
naBaHe Ha Biarata. CI1 deHoMeH € MOIXOISIL
U 3a BTOpa KyaTypa. llapeBunara e mocsita Ha
23.05.2023r. IIpubupaneto it B boxypuiue e us-
BbpuIeHO Ha 12.10.2023 1.
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[TouBara B onutHOTO nosie boxypuiie e 13-
Jy>Ke€Ha CMOJIHMIIA, CTIOpe] KiacupuKanusaTa Ha
nousute B bwarapus (Koinov, 1987) e onpene-
neHa karo Haplic Vertisol (FAO, 2015) u e tu-
NUYEH NPEACTABUTEI HA TIIMHECTUTE CMOJTHUIU
B Cocuiicko. OTHOCHTENHATa TUIBTHOCT Ha MOY-
Bara ¢ 2,68. O6emMHaTa IUIBTHOCT B CyXO ChCTOS-
Hue ¢ 1,95-2,0 g/cm?, a npu II1B - 1,23-1,25 g/
cm’. ChabpKaHUETO Ha (DU3HYHA [JIMHA € OKOJIO
78%, KOETO MpaBH TOBA MTOYBEHO Pa3IUYHUE J10C-
Ta MpoOJIEeMHO OT arponpou3BOJCTBEHA TJeIHA
TOUKa. XapaKTepu3upa ce ¢ BUCOKa OypepHOCT
Y TUIACTUYHOCT.

[Ipe3 rogunara ca cbOpaHu TaHHU 3a KOJUYe-
CTBOTO Ha BAJICXKHUTE U TEeMIIEpaTypaTa Ha Bb3-
JyXa 3a BereTalMOHHUS NIepUo] Ha LapeBUIIaTa
(23.05.2023- 12.10. 2023r) oT MeTeocTaHLHs,
MOHTHpaHa B ONUTHOTO moie boxxypuie. Cnen-
Bar (urypara u TabauIara, IpeiCcTaBsIym Te31
JTAHHU ¥ TAXHOTO paslpeiesieHHe 0 MECEIIH.

[Ipe3 nmepuona Ha 3acsBaHe (Mecel Maii) Ko-
JMYECTBOTO HA IaJHAJIUTE BAaJICKU € HAN-BH-
coko (okosi0 98 mm), a mpe3 IOHU U3MEPEHUTE
BaJIeKHU cymu aocturar go 120,8 mm, koe-
TO C€ OTpa3u OJaronmpusiTHO U CIOCOOCTBA 3a
OBpP30TO MOHUKBAHE W TOCHEABAIINS PACTEX
U pa3BUTHE Ha IapeBuIaTa. ToBa B M3BECTHA
CTEINEeH KOMIIEHCHPa KbCHOTO 3acsSBaHE, KOETO
€ CBBP3aHO C TBBPJE HEMOAXOASIINTE KIMMa-
TUYHH YCJIOBUS 32 M3BBPIIBAHE HAa HEOOXOIH-
MHTE MMOYBOOOPAOOTKHU M 3acsiBaHE B HAYAJIOTO
Ha Mail. Cien MOCTaTBUYHOTO MOCTHIUICHHE HA
BaJIe)KHA BOJA Mpe3 MepHojia Ha 3acsiBaHe Ha
kyarypara (V — 98 mm u VI mecen - 121 mm),
Mpe3 0N B palioHa Ha MOCeBa MOCTHIIBAT CaMO
0K0JIO 36,8 mm, KOCTO € HU3KJIIOUUTESIIHO Mal-
KO 32 HOPMAJTHOTO pa3BUTHE Ha IAapeBUIIATA.
W3BecTHO e, ye TS € BiIaroito0uBa KyJaTypa U B
IOxHa benrapus e Haii-moOpe aa ce oTriexaa
IpH MONUBHU ycioBus. CreaBa MHOTO CyX aB-
ryct - 24,2 mm (durypa 1).

OtyeteHusT AePUIMT HA BaJECKUTE IMpe3
JETHUSL TEPUOJ], KOraTo ca pPErucTpupaHud u
Hall-BUCOKUTE TEMIIEPATyPH BIIOIIN BEreTaIlUs-
Ta Ha pacTeHusiTa. HabmiofgeHusTa ycraHOBUXa,
Ye HApEeBUYHHUTE PACTEHHS 0CE3aeMO M3IMUTBaxa
HEJIOCTUT Ha BIIara.
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®urypa 1. Cpeana meceuna remmeparypa (°C) u Mmecedna cyma Ha Banexute (mm) 3a 2023 .
Figure 1. Average monthly temperature (°C) and monthly amount of precipitation (mm) for 2023

[To oTHOIIEHNE HA CPETHOTOANIITHATA TeMITe-
paTrypa Ha Bb3AyXa, MOXE J1a ce OTOEekKH, ue
npe3 Mepuojia Ha pa3BUTUE HA LIapeBHIIATa, T
3aroyBa MOCTENEHHO J1a HApacTBa MPe3 MeCeIH-
te mai, (13.5°C), ronu (18.7°C) u ronu (23.3 °C),
KaTo mpe3 Mecell 1oim u aryct (22.6 °C), cpen-
Hata MeceuHa temreparypa (°C) u Temmnepary-
pata Ha Bb3ayXa ca HaW-BUCOKH. IIpe3 Berera-
IIUOHHMS NIEPUOJ HE ca HAaOJI0AaBaHU €KCTPEM-
HO BHCOKH Temneparypu (Hag 30-35°C), koeto
OKa3Ba TOJIOKUTENCH e()eKT BBPXY Pa3BUTHETO
U TOJIy4YeHHs TOOMB OT OTIJIeKAAaHATa KyITypa
(Durypa 1).

DeHOJOTMYHU HAOII0IeHUs U OMOMEeTPUYHH
H3MEepPBaHUSA

OcplecTBeHH ca 3 MOIXpaHBaHUS C TECTBa-
HUTE€ 3 JHUCTHU TOpOBE (II'BPBOTO MPHCKa-
He € Ha 05.07, Bropoto Ha 24.07. u TpeTOTO Ha
08.08.2023) (o610 4 Bapuanta). [IbpBUAT Bapu-
AHT € KOHTPOJIHUSAT, KaTo TOM € IPBbCKAH CaMo
¢ Boga. HopmaTa Ha BCSIKO TUCTHO MpPBCKaHE €
pa3yeTeHa B ChOTBETCTBUE C IPENOPBKUTE Ha
npousBoautens — 300 ml/da.

OTueTeHu ca BUCOYMHUTE HA PACTEHHUSITA OT
pa3IMYHUTE BAPUAHTHU C L[APEBULIA B CIECIHUTE

cpokoBe —Ha 11.07.2023, BTopa nata —24.07.2023
u Tpera aara — Ha 08.08.2023.

BzeTn ca MeTpoBKH 3a M3YHCIISIBAaHE HA JTOOH-
BUTE BBB (pa3a mbiHa 3psutocT Ha 12.10.2023 r.
HarpaBeH e ctaTucTHYeCKH aHAT3 Ha MOy YeHH-
TE€ Pe3yJTaTH 3a BUCOYMHHU HA PACTECHUSTA B TPU
(as3u oT BereranusATa Ha KyJATypara u JTOOUBHTE.
Craructruecka 00paboTKa Ha JaHHUTE 3a BUCO-
YMHHU U JOOMBH OT LIApEBHIIA € HAIPaBEHA 4upe3
nBydakTopen mucnepcroneH anamu3 (ANOVA).
W3nomsBan e copryeper npoaykT Statgraphics 17.

PE3YJITATHU U OBCBKXJIAHE

CTaTHCTHYECKH aHAJIM3 HA MOJyYeHHuTe
pe3yJITaTH 32 BUCOYHMHH HA PACTEHUSATA B
TPH (pa3u OT BereTauusATa HA LIapeBHIIA B
noJicku onut B OB Boxkypunie

[Tomy4yeHuTe pesynTaTu 3a ITBPBUS CPOK -
11.07.2023 ca npeacraBenu B Tabmuima 1. Tasu
TaOnuIla TOKa3Ba pa3IMYHU CTaTHCTHYECKH
aHAJIM3M 32 BapUPAHETO HA BUCOYMHATA HA pac-
TEHHUATA TMPU pa3IMYHU BapHaHTH Ha TOPCHE.
KoedurmeHTsT Ha BapHanus € pa3audeH B pas-
JIUYHUTE BapuaHTH (0T 7,24 10 26,43%).
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Ennodakropuust ananmuz ANOVA (Tabnuma
2) pa3iara BapupaHETO Ha BHCOYMHATA Ha Iia-
PEBUYHUTE PACTEHUS MEXKAY JBa KOMIIOHEHTA!
MEXIYTPYIIOB KOMIIOHEHT M BBTPETPYIIOB KOM-
NoHEeHT. F-choTHOIIIEHUE, KOETO B CydYas € paB-
HO Ha 1,10 1 TOBa € ChOTHOIIEHUETO HA MEXKTYT-
pynoBara KbM BBTPEUTHOTPYTIOBUTE KOMITOHEH-
td. TeM Kato P-ctoiiHocTTa Ha F-Tecta=0,3619
e mo-Bucoka ot 0,05, To HIMa CTAaTHCTHYSCKH
3HaYMMa pa3JiMKa MEXIy JBE CPEIHU Ha BHCO-
YUHATA Ha I[APEBUYHHUTE PACTEHHs OT €IMH Ba-
puaHT Ha TopeHe KbM ApyT npu 95,0% moepu-
TesneH uHTepal (Tadnuma 2). AHaIU3BT HA TE3U
pe3yiTaTH ¢ MOMOIITa HA MHOTOPAHTOB TECT HU

MOKa3Ba KOW JIBOWKHM BapUaHTH UMAT CTaTUCTHU-
YeCKH JI0Ka3aHa pa3iInKa.

Tabnmuua 3 mpencraBsi cpenHaTa BUCOYMHA
Ha pacTEHHsTa 32 BCEKM BapHaHT Ha TOPCHE.
[NokazaHa e W cTaHJapTHATa Tpelika 3a BCIKa
CpeaHa, KOSITO € IMOKa3aTen 3a BapupaHeTo Ha
npoOoB3emaneTo. Ha taGnunara e mokasaH uH-
TepBaJia Ha BapupaHe IpH Bcsika cpenna. [Ipen-
CTaBCHUTE MHTEPBAJIM ca Oa3upaHU Ha TeCcTa Ha
Fisher‘s 3a naii-manko 3Haumma paszmuka (LSD
- least significant difference — Haii-mankara m0-
Ka3aHa pa3iuka). Te ca HampaBeHU Taka, ue ako
JIBE CPEJIHU Ca €THAKBHU, TO TEXHUTE WHTEPBAIU
nie ce nokpusaT npu 95,0% ot cinyuyaure. [Ipu

Ta6auna 1. O6ma craTucTrka 3a BUCOYMHA Ha 1apeBunia B cpok 11.07.2023r., cm
Table 1. Summary statistics for maize height -11.07.2023, cm

Crann. Koed.Bap./
Bapuanrtn/Variants gpeuﬂo/ orki./Stand.  |Coeff. of Mun./ Maxec./ Obxar/
verage deviation variation Minimum Maximum Range
1 KonTpomna/Control 58,5 15,46 26,43% 30,0 75,0 45,0
2 Cuuna+/ Strength Plus 63,5 5,30 8,34% 55,0 70,0 15,0
3 Cuna makc/ Strength max 66,0 10,48 15,89% 50,0 80,0 30,0
4 Mareii/Matthew 60,5 4,38 7,24% 55,0 65,0 10,0

Ta6aunna 2. ANOVA 3a BUCOYMHA Ha 1IapEBUIIaTa IO BAPUAHTH HAa TOPCHE
Table 2. ANOVA for maize height - 11.07.2023 by variants

C .
WsTounnk/Source Cyma Ha KBajaparu/ Df Kéja?;(;Mqu / F-Csornomenune/ |P-CroitHoct/
Sum of squares RMS F-ratio P- value
Mexnay rpynure/Between groups (326,875 3 108,958 1,10 0,3619
Bwrpe B rp./Within groups 3567,5 36 99,0972

Tab6auua 3. CpeHu CTORHOCTH Ha BICOYMHA HA ITAPEBUIIA OT €AMH BapHUaHT Ha TOPeHE KbM ApyT mpu 95,0%

JIOBEPUTEIICH HHTEPBAJ

Table 3. Average means for maize height -11.07. 2023 by variants

BapuanTti/ CroitHoct/ Cran.rp./ Homna rp./ Topra p./
Variants Mean Stnd. error Lower limit Upper limit
1 KonTtpomna/Control 58,5 3,14797 53,98 63,01

2 Cuna+/ Strength Plus 63,5 3,14797 58,98 68,01

3 Cuia makc/ Strength max 66,0 3,14797 61,48 70,51

4 Mareii/Matthew 60,5 3,14797 55,98 65,01
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Figure 2. Comparison of the heights of maize plants by variants of fertilization -11. 07. 2023

Ta6auma 4. O01a cTaTUCTHKA 32 BUCOYMHA HA I[apEBUIIA B 3aBUCHUMOCT OT BapuaHTa Ha TOPEHE Ha

24.07.2023, cm

Table 4. Summary statistics for maize height -24.07.2023, cm

BapuanTtun/ Cpenno/ Cranp.omen/ |Koed.sap./ Mun./ Makc./ Oo6xsar/

. Stand Coeff. of . :

Variants Average deviati L Minimum Maximum Range
eviation variation

1 KonTpomna/Control 96,0 20,65 21,52% 65,0 120,0 55,0

2 Cunat/ Strength Plus 112,5 14,38 12,79% 90,0 140,0 50,0

3 Cuna makc/ Strength max 111,5 12,48 11,20% 90,0 135,0 45,0

4 Mareii/Matthew 113,0 13,16 11,65% 100,0 140,0 40,0

MHOTI'OPAHT'OB TECT T€3M MHTEPBAJIU CE€ MOJI3BAT [lTonyyenuTe pe3ynaraTd MW CTaTUCTHYE-

3a OIIpelesIssHE Ha TOBA KOM CPEIHU ca pasyivd-
HU OT Kou Apyru. I'padmuHo, T€3u pa3iauku ca
npenactaBeHu Ha durypa 2, KbIETO ca CpaBHEHU
BUCOYMHUTE HA LIAPEBUYHUTE PACTEHUS IO Ba-
PHAHTH CJel JIUCTHOTO noaxpaHsaHe Ha 11. 07.
2023 r.

CXOIHM CTaTUCTUYECKM aHAJIM3M Ca Hampa-
BEHU U 32 PE3YJTATUTE OT BTOPHU U TPETU CPOK
OT BereranusaATa Ha napesuuara. [lonyuyenure pe-
3yJTaTU U CTATUCTUYECKUAT aHAJIU3 HA TaHHUTE
3a BTOpus cpok - 24.07.2023r ca npencraBeHu
B Ta0suua S. [{apeBUUHUTE pacTeHUs 0CE3aEMO
HapacTBaT Ha BUCOUYMHA 3a JBYCEIMUYHHUS NIEPU-
0] Ha HaOJTIOJICHUSITA. YCTaHOBEHUTE TEHACHIIUU
IIpe3 II'bPBUsI CPOK CE 3ama3Bar U Ipe3 TO3U CPOK.
Haii-Bucokure pacteHus ca nu3MepeHu BbB B4,
MOJXPAHEH 32 BTOPHU ITBT C JJUCTEH TOp Marei.

CKMST aHaJIW3 Ha JaHHUTE 32 TPeTHSl CPOK -
08.08.2023r ca npeacTtaBeHu B Tadamua S u pu-
rypa 3. BugHo or Tabnumna 5 € 3HaYUTEeITHOTO
HapacTBaHE Ha PACTEHUSTA Mpe3 CIEABAIIHS ue-
TUPUCEIMUYEH NEPUO.

Ennodakropuusat ananuz ANOVA pasna-
ra BapupaHETO HAa BUCOYMHATA Ha MUICHUYHU-
T€ pacTEHUsI MEXIY JBa KOMIIOHEHTA: MEXAYT-
PYIIOB KOMIIOHEHT U BBTPE I'PYNOB KOMIIOHEHT.
F-CboTHOIIIEHHE, KOETO B Cilyyasi € paBHO Ha
1,96 € cbOTHOLIEHUETO HAa MEXK YT PyIIOBAaTa KbM
BBTPEUIHOTPYIIOBUTE KOMIIOHEHTH. Thi KaTo
P-croiinoctTa Ha F-Tecta (0,1368) ¢ mo-Bucoko
ot 0,05, To cTraBa sSICHO, Ye HSIMa CTATUCTHUYCCKH
3HaUMMa pasjiiKa MeXIy JIB€ CPEeIHU Ha BHCO-
YiHAaTa Ha [IAPEBUYHHUTE PACTEHHS OT €IUH Ba-
pPHAHT Ha TOpeHe KbM ApyT 1pu 95,0% nosepuTe-
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nen uHTepBan (Tabnuna 5a). AHaTU3BT HA TE3U
pe3yNTaTu ¢ MOMOIITAa HA MHOTOPAHTOB TECT HU
MIOKa3Ba KOW JBOWKHM BapUaHTH UMAT CTaTUCTHU-
YeCKHU Joka3aHa pasnuka (Tabmuma 6).

B cnyuas ce dopmmpa camo 1 xomoreHHa
rpymna. ToBa o3Ha4aBa, 4e pa3IUKUTE BbB BHCO-
YUHUTE Ha paCTEHUsTA Ca MHOT'O OJIM3KH U HE Ce
pasnuyaBaT CTATUCTHYECKU B PA3TUIHUTE BapH-
aHTH.

Ha ®urypa 4 ce npocnensBa sCHO TeMIa Ha
HapacTBaHE Ha BUCOUYMHUTE [0 BApUAHTH HA TO-

Ta6auma 6. MHOTOpaHTOB TECT 32 BUCOYMHHUTE Ha
Hape€BUYHU paCTCHUS 110 BapUAHTHU

Table 6. Multi-rank maize plant heights test by
variants

XOMOTreHHH!
BapuanTtn/ Crotinoct/  |rpymw/
Variants Mean Homogeneous
Groups
1 KonTpomna/Control 123,0 A
2 Cua+/ Strength Plus 130,0 A
3 Cunta makc/ Strength max |145,0 A
4 Mareii/Matthew 145,0 A

Tab6auna 5. O0mia cTaTuCTHKA 32 BUCOYMHA Ha IapeBUIlaTa B 3aBUCUMOCT OT BapuaHTa Ha Topene Ha 08. 08.

2023, cm

Table 5. Summary statistics for maize height -08. 08. 2023, cm

Bapuantn/ Cpenno/ (S:tT;IIEH'OTKH'/ Iégee%B;F A/ Mum./ Make./ Oo6xgar/
Variants Average deViat.ion Variat.ion Minimum Maximum Range

1 Konrpona/Control 123,0 21,62 17,58% 90,0 150,0 60,0

2 Cuna+/ Strength Plus 130,0 41,96 32,28% 15,0 155,0 140,0

3 Cuna makc/ Strength max 145,0 14,52 10,02% 120,0 165,0 45,0

4 Mareii/Matthew 145,0 7,07 4,87% 130,0 155,0 25,0

Tab6auua Sa. ANOVA 3a BUCOYMHA HA [IAPEBUIIATA TIPU PA3TUIHUTE BapuaHTH Ha Topene- 26. 06. 2023
Table 5a. ANOVA for maize height by variants - 26. 06. 2023

W3Tounuk/ Cyma Ha kBajap./Sum |Cp.kBajpar./ F -cvotH./ P-croiinocT
Source of Squares Mean Square F-Ratio P-Value
Mecny rpyrmre/ 3667,5 1222,5 1,96 0,1368
Between groups
Bwrpe B 1p./
Within groups 22410,0 622,5
Means and 95,0 Percent LSD Intervals Box-and-Whisker Plot
160 [~ B T T T
5130 . ] Ea }—4 P
g 120 ] ’«H}{
4
110 & - L L L L L L L
1 2 3 4 0 30 60 90 120 150 180

Variants
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®urypa 3. CpaBHsiBaHE Ha BUCOUMHUTE HA LIAPEBUYHU PACTEHUs 10 BapuaHTH Ha TopeHe Ha 08. 08. 2023 .
Figure 3. Comparison of the heights of corn plants by variants of fertilization - 08. 08. 2023
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pEHE CIIpsIMO KOHTPOJIAaTa U MEXAY Pa3IMuHUTE
JMCTHU TOPOBE, U3MOJI3BAHU 32 NIOIXpPAHBAHE Ha
pacTeHusTa Mpe3 MOCJIENOBATEIHUTE €Talld OT
BereTalusiTa Ha TECT-KyJITypara.

3a omeHKa Ha e€(EKTHBHOCTTA OT IMPUIIOKE-
HUETO HA JJUCTHUTE TOPOBE Ca MOJIyYEHH EKCIIe-
PUMEHTAIHU JaHHU 3a JOOMBUTE OT LIapeBULATA
10 BapuaHTH Ha TopeHe. TpsbBa na ce orberne-
KU, 4ye TOOMBUTE Ca HUCKH, 32 KOETO ChIIECTBE-
Ha POJIsl M3UTpa JA0CTa KbCHATa CenToda, a ChII0
U 3aCyLIaBAHETO U BUCOKUTE TEMIIEpaTypH Mpe3
1014 1 aBryct. Pesynrarute B Tabnuma 7 nokas-

BaT CHOTBETHHUTE CTATUCTHYECKH IOKA3aTEIH
3a TOOMBHUTE TIPH BCEKH OT 4-Te BapwaHTa. En-
Ho(akTopHUAT aHan3 ANOVA e npenHa3HaucH
Jla CpaBHU CPETHUTE CTOMHOCTH Ha Pa3IUYHUTE
BapuaHTu. [IpeaBuanMo Hail-HUCHK € JOOUBBHT
B KoHTponata — 4258,5 kg/ha, a Hali-BUCOK BBB
B4 (Mareii) — 6054,13 kg/ha. Twit kato P-cToii-
HoctTa (0,0000) Ha F-recta e mo-uucka ot 0,05,
TO CBHIUIECTBYBAa CTAaTUCTUYECKH 3HaYMMa pas-
JUKa MKy JIBE CPEIHU HA JOOMBHUTE OT C€IUH
BApUAHT Ha TOpeHe KbM Jpyr npu 95,0% nose-
putenen unrepsai (Tabnuua 8). U npyru uscrne-

=0—11.07. ==l=24.07.

08.08.

Height, cm
[0
o

1 2

3 4

®durypa 4. CpesHy BUCOYMHHM HA [JApEBHIIA TI0 BAPHAHTH HA TOPEHE B TPUTE CPOKa Ha HaOirogenuero —11.
07.,24.07.n 08. 08. 2023 .
Figure 4. Average heights of maize by fertilization variants in the three observation periods — 11. 07., 24 .07.
and 08.08.2023.

Tadauna 7. O01ma cTaTiucTHKa 32 JOOUB OT MOJICKH OITUT C APEBHIIA B 3aBUCUMOCT OT BapHaHTHUTE Ha
Topene B kg/ha
Table 7. Summary statistics for yield of maize, kg/ha

Bapuantn/ Cpennao/ gtTa ?ﬁlﬂ‘omﬂ'/ Iégzg‘l;:tp / Mun./ Makec./ OoxBar/

Variants Average I - Minimum Maximum Range
deviation variation

1 Kontpomna/Control 4258.5 19,44 4,56% 4100 4475.5 37,55

2 Cuna+t/ Strength Plus 5337,4 10,23 1,917% 5250 5450 20,0

3 Cuna makc/ Strength max 5336 8,46 1,58% 5240 5400 16,0

4 Mareii/Matthew 6054,13 11,79 1,95% 5922.4 6150 22,76
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Ta6auma 8. ANOVA 3a 1001B Ha IlapeBUIaTa IPU PA3IMYHUTE BAPUAHTH HA TOPCHE

Table 8. ANOVA for yield of maize, kg/da by variants

Cyma xBajp./ Cp.xBanp./ F-cpotH./ P-ct./
Hsrounui/Source Sum of Squares Mean Square F- Ratio P-Value
Between groups 49340,7 16446,9 94,83 0,0000
Within groups 1387,53 173,441

Ta6auna 9. MHOTOPAaHTOB TECT 32 BUCOYMHHUTE HA
[APEBUYHU PACTEHHS 110 BAPUAHTH

Table 9. Multi-rank maize plant heights test by
variants

XoMoreHHu
Bapuanru/Variants E/IT:;HOCT/ gé/rnogeneous
Groups
1 Konrpomna/Control 4258,5 A
2 Cunat/ Strength Plus 5336 B
3 Cua makc/ Strength max|5337.,4 B
4 Mareii/Matthew 6054,13 C

JoBaTeNd ChoOIIaBaT JAHHU OT CTATUCTUYECKH
aHaiin3 ANOVA 3a ycTaHOBsIBaHE JOKa3aHOCT-
Ta Ha PA3JIUKHUTE OT MOTYyYCHUTE JTOOUBU MEK Y
KOHTpOJIaTa U OCTAHAJIIUTE BapUAHTU HA ONUTA
(Matev et al., 2024; Gerasimova & Nazarkov,
2023).

B tabnuna 9 3a MHOTOpaHTOB TECT CE BHXK]IA,
4ye JOOUBUTE pa3MpeessaT BAPUAHTUTE B TP XO-
MoreHHH rpynu. Haii-Hucku ca 100MBUTE B KOH-
TpoJiaTa, KOSITO T0Tajia B XOMOTeHHa rpyma A.
Haii-Bucoku ca te BbB BapuaHT B4, nonxpanen
¢ JucTeH Top Marel, nonagani CbOTBETHO B XO-
MoreHHa rpymna C (6054,13 kg/ha). Tpsosa na ce
otOenexu, ye Bapuantu B2 u B3, monxpanenun
C JJUCTHHU TOPOBE, ChOTBETHO CHJIA TLIIOC U CHJIa
Makc momnajar B xomorenHa rpymna B. Tosa o3-
HavaBa, Y€ CTATUCTUUYCCKU 3HAYUMHU U JJOKA3aHU
ca pa3IMKUTEe B JOOMBUTE MEXKy KOHTpoOJaTa U
MOJIXPAaHEHUTE C JTUCTHHU TOPOBE BapuaHTu. Pas-
JUKUTE B A00uBUTE OT BapuaHTuTe B2 1 B3 ¢
JUCTHUTE TOPOBE CHJIA IUJIIOC M CHJIA Makc ca
OJIM3KH IO MEXK]Ty CH U BapupaT B TPAHUIIATE OT
5336 no 53374 kg/ha. Te momagatr B XOMOreHHa
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rpyna B u ca nokazano pasnuunu ot B4, nomna-
nai B rpymna C, KosTO € JOKa3aHO pas3jIMyHa OT
OCTaHAJIUTE 2 BapHaHTA.

JAK/IIOYEHHUE

OT u3BeAeHUS MOJCKH OMUT, UMAIIl 3a el
M3NUTBAHETO HAa T€YHH OPraHUYHU TOPOBE M
HAIllpaBEHMs! CTATUCTHUYECKH aHAJIM3 Ha MOJy-
YEHUTE Pe3yJITaTH, MOTaT J1a C€ HAIIPaBST CJIe/I-
HUTE U3BOJIU:

TecTBaHUTE JTUCTHU TOPOBE — CHJIA +, CHJIA
MaKC, M MaTeill OKa3BaT IMOJIOKUTEIHO Bb3-
JeicTBHE BbPXY Pa3BUTUETO Ha lJapeBUIIATAa €1Ba
cjel BTOPOTO U Hal-Bede Cjell TPETOTO JIUCT-
HO TOJIXpaHBaHe, ochllecTBeHO Ha 24.07.2023r.
ToBa ce moka3Ba OT MU3MEPEHHUTE BHCOYMHU HA
pacTeHusTa, KOUTO MOKa3BaT, Y€ BCUUYKU Bapu-
aHTH TIONAJaT B €IHa XOMOT€HHA T'pyla U pas-
JUYUATA MEXY OTACIHUTE BapUAHTH HE ca J0-
Ka3aHU CTATUCTUYECKHU. TPeToTO MOAXpaHBaHEe
¢ TectBanuTe jucTHU Topose (08.08.2023) oce-
3aeMO JIOTIPUHACS 3a MOJIy4aBaHETO Ha MO-BHCO-
KM JIOOMBU OT I[apEBUIIaTa B T€3U BapUAHTHU MIPH
npubupanero Ha onuta (12.10.2023r.).

YcTaHOBEHO €, ue ¢ Hampe/BaHe Ha BereTallu-
sITa HA KyJITypara HampeaBa U XeTepOreHHOCTTa
BBB BUCOYMHATA Ha pacTeHusiTa. BB BTOpHs Cpok
Hall-HUCKHU ca pacTeHUsTa B KOHTpojara — 96 cm,
a Haii-BUcoku B B3- 111 cm, noaxpaneH cbe cnjia
makc 1 B4- 113 cm, nonxpaneH ¢ mareii. Benpe-
KH, Y€ Pa3IMKUTE BbB BUCOYMHUTE HA pPaCTECHUS-
Ta OT NMOJXPAHBAHNUTE BapUAHTH U KOHTPOJHUS ca
CTaTHCTUYECKU HE CHILECTBEHHU BCE MaK M3MON3-
BAaHUTE JIUCTHU TOPOBE JOTIPHUHACAT B 3HAYUTEITHA
CTETIEH 3a MMO-I00pOTO pa3BUTHE HA ITapeBUIIATA U
CHOTBETHO 3a TI0- BUCOKUTE TOOUBH.
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CTaTuCTHYECKU JI0KA3aHO € IECUCTBHETO Ha
TEYHHUTE TOPOBE Ype3 IMOJYyUYEHHUTE TOOMBH OT
[apeBHIlaTa. YCTAaHOBEHO €, Ye BCHYKH BapHaH-
TH, TIONXPAHEHU C Pa3JIMYHUTE JHCTHU TOPOBE
nomnajar B 2 pa3jauyHU XOMOT€HHU TpynH - B u
C. ToBa 03HauaBa, 4e CTATUCTHUYECKU 3HAYMMH U
JIOKa3aHU ca pa3IUKUTE B TOOMBUTE MEXK Iy KOH-
TpoJiaTa ¥ BApUAHTUTE, IOAXPAHEHH C JTUCTHUTE
TopoBe. Paznukure B JOOMBUTE OT BapHAHTUTE
C JIUCTHHUTE TOPOBE CHJIA TLIIOC H CHJIA MAaKC
ca ONM3KH TI0 MEXJY CH, Bapupar B TPAHULINTE
ot 5336 no 5337,4 kg/ha u nonagatr B XoMOreH-
Ha Tpyna B. Haii-GmaronpusiTHO BB3ICHCTBUE
BBpPXY Pa3BUTHETO Ha I[apeBHIlATa OKa3Ba JIMC-
TEH TOp MAaTeii, TIpU KOWTO Ciiel TPUKPATHOTO
My TpWIaraHe € IMojydYeH Hal-BHCOK JIOOWB -
6054,13 kg/ha

TecTBaHWTE JHCTHU TOPOBE MOTAT YCIICII-
HO J1a OBbJaT mpejiaraHyd Ha OBJITapcKus masap.
Karo Obarapcku TopoBe Te OMXa MOTJIHM Jia Cce
U3M0JI3BAT C MPEIUMCTBO, 3alI0OTO BIUSAT TO-
JIOKUTEITHO 0 BPEME Ha BETCTAIIMOHHUS TIEPH-
OJ1 HA PAaCTEHMTA, CIIOMAraT 3a HaMajsBaHe Ha
HEOIAronpUsITHUTE KIUMATUYHH YCIIOBHS U JI0-
IPUHACST 3a MOBHINaBaHe Ha nobuBHuTe. OCcBEeH
TOBa C MPOU3BOJICTBOTO UM, OCHOBABAIO CE€ HA
ynorpebara Ha OpraHMYHU MaTepPHad U PaCTH-
TEJIHU OCTATBIM OT KUBOTHOBBJICTBOTO M pac-
TEHUEBBJCTBOTO CE€ PElIaBaT BaXKHU €KOJIOTHY-
HU TIpo0JIeMH, CBBP3aHH ChC CHXPaHSIBAHETO U
ynorpebara Ha 000PCKUS TOp U JPyTH OpraHuy-
HU OTHAJIBIH OT 3€MEJICIICKOTO TIPOU3BOJICTRO.

buaarogapHoct

W3cnenBaHeTo € mpecTaBeHo Ha oouieiHaTa
Hay4yHa KOH(EpEeHLUs C MEXTYHAPOIHO yUacTHe
,»,YCTOWYMBO U KOHKYPEHTHOCIIOCOOHO 3eMefie-
JIU€ B YCIIOBUATA Ha INI00ATHU KIMMAaTUYHU TIPO-
menu*, npoezieHa Ha 03-04 centemBpu 2024 1. B
WNHucturyTa no napesunara — Kuexa, bbirapust.
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