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PE3IOME

Lenta Ha wu3cneposatenckara
paboTa e fa ce npoy4yu B/AVSHUETO Ha
HOBW BMONPOAYKTU BbPXY PacTexHuTe
N NPOAYKTMBHWUTE MOKasaTesim Ha
OpaHXepuitHmn KpacTaBuum copT
[JecbeHc F1 oTrnexgaHu B
HeoToM/IseMa  CTOMaHEHO-CTbK/IeHa
opaHxepusi. C Haii-gobpn pacTexHu
rnokasaresin ca KpacTaBmyute
oTrnefaHn Ha noyBeH OH C
npenapatr Ha 6asa BwupgenT+Bacillus
thuringiensis, npu Kouto TeMNbT Ha
HapacTBaHe W sMcToopmMupaHe ca
CbC CTOWHOCTM  CbOTBETHO 5.90
cm/24h n 0.65 6p. n./24h. Hali-ronamo
KO/INYECTBO NpoAyKuuns NMbpPBO
KayecTBo, (hopMmupaT pacTeHusTa
oTrniefaHn Ha noyseH oH Bupent m
Bacillus thuringiensis ¢ nocnepngatlo
JINCTHO TpeTMpaHe C EeHA0(UTHM
MuKpoopraHmamu (11439 kg/da). C
Hali-HUCKN CTOMHOCTWU Ha nokasaresns

SUMMARY

The purpose of the research
work is to study the influence of new
bioproducts on the growth and
productive indicators of greenhouse
cucumbers of the Defense F1 variety

grown in an unheated steel-glass
greenhouse.
Cucumbers grown on a soll

background with a preparation based
on Vydate+Bacillus thuringiensis have
the best growth indicators, in which
the growth rate and leaf formation are
respectively 5.90 cm/24h and 0.65
num.lvs./24h.

The largest amount of first-quality
production is formed by plants grown
on a soil background of Vidate and
Bacillus thuringiensis with subsequent
foliar treatment with  endophytic
microorganisms (11439 kg/da).

The lowest values of the indicator are
cucumbers on a soil background

636



ca KpacTaBuuuTe Ha nouBeH (IOH
Bacillus thuringiensis ¢ nocnepngatlo
JINCTHO TpeTupaHe C eHAoUTHU
MuKpoopraHmamm (6032 kg/da).

O6WwmAT Ao6MB € C Hal-BUCOKM
CTOMHOCTM Npu  KpacTaBuuute ¢
npunoXeH noyseH oOH Bugeit un
Bacillus thuringiensis 1 nocneggauo
NIUCTHO BHacsAHe Ha eHAOo(UTHU
MuKpoopraHmamu (14669 kg/da), a ¢
Hali-HMCkn  BapuaHTa ¢ Bacillus
thuringiensis + eHaouTHU GakTepum
— (8994 kg/da). B wuscnensaHuTe
BapvaHTM He ca perucTpupaHm
CbLLECTBEHN Pa3/IMKM B CTOMHOCTUTE
Ha nokasaresute oTpasaBaLLm
cpefHaTa maca Ha nnogosete (MbpBO
1 BTOPO Ka4yecTBO) 1 06, 406MB.

MpoueHTHUAT nan Ha
MbpBOKayecTBeHa npoayKLmus e
BMCOKM CTOMHOCTW MpWU Kpactasuuute
oTrnegaHn ¢ kombuHupaHa ynotpeba
Ha Bwugelit n Bacillus thuringiensis
(80.35%), a C Hail-HUCKN € BapuaHTbT
c noyBeH hoH Bacillus
thuringiensis+eHgouTHN  GakTepum
(67.07%).

Knioyosn aymu: 6MONPOAYKTH,
OopaHXepuinHn KpacTasuum, Ao06MB

yBOA4

Y Hac oOTiexpgaHeTo  Ha
Kyntypy oT ceM. TuWKBOBM €
TPaguUMOHHO, KOeTo onpegens u
TAXHaTa cTonaHcka pons. B
Bwnrapusa, KpactaBuuuTe  3aemart
BTOPO MSACTO MO  MKOHOMMWYECKO
3HayeHune B OpaHXepuinHoTO
npon3BOACTBO (Velkov and

Pevicharova, 2016) He3aBuCKUMO, 4e.
KynTypata e ca 4yBCTBUTE/IHA Ha
MHOro 6onecTm W HenpusaTenu
(Lebeda et al., 2007).

XumMmunyeckute npenapatn  3a
pactutenHa sawmta (MP3) okassar
HeraTMBHO B/IMSIHWE BbPXY OKOJIHATA
cpefia 1 34paBeTo Ha YoBeEKa OT efjHa
CTpaHa, a oT fpyra natoreHuTe morat
Ja pas3BuAT PE3NCTEHTHOCT KbM TAX

Bacillus thuringiensis with subsequent
foliar treatment with  endophytic
microorganisms (6032 kg/da).

The total yield is highest in
cucumbers with applied soil
background Videyt and Bacillus
thuringiensis and subsequent foliar
introduction of endophytic
microorganisms (14669 kg/da), and
with the lowest ariant with Bacillus
thuringiensis  endophytic  bacteria
(8994 kg/da). In the studied variants,
no significant differences  were
registered in the values of the
indicators reflecting the average
weight of fruits (first and second
quality) and total yield.

The percentage share of
firstquality production is high values
for cucumbers grown with the

combined use of Vidate and Bacillus
thuringiensis (80.35%), and the lowest
is the variant with soil background
Bacillus thuringiensis+endophytic
bacteria (67.07%).

Key words: bioproducts,
greenhouse cucumbers, yield

INTRODUCTION

In our country, the cultivation of
crops from the family. Tikvovi is
traditional, which determines their
economic role. In Bulgaria,
cucumbers occupy the second place
in terms of economic importance in
greenhouse production (Velkov and
Pevicharova, 2016) despite the fact
that. culture is sensitive to many
diseases and pests (Lebeda et al.,
2007).

Chemical plant  protection
products (PPPs) have a negative
impact on the environment and
human health on the one hand, and
pathogens can develop resistance to
them on the other hand (Careem et
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(Kareem et al., 2016). TbpceHeTo Ha
edkaceH, €eKOSIoTMYeH Uu YCTOYMB
MeTod 3a OWMOKOHTPOJS,, OTHOCHO
6opbaTa cpelly NOYBEHUTE MaTOreHu
€ aKkTyasieH U 06eKT Ha u3crefBaHe
Ha MHOrO y4yeHW B arpapHata Hayka
(Koch et al., 2018).

B cBeToBeH Mallab ca uscnegsaHu

peanua AHTaroOHUCTUYHU
MUKPOOPraHn3Mm 3a KOHTpos 1 6op6a
cpeLy pasnuyHmn pacTuTenHu

natoreHn, kato Pseudomonas spp.,
Bacillus spp., Streptomyces spp.,
Trichoderma spp. 1 Paenibacillus spp.
(El-Tarabily et al., 2010; Abdallah et
al., 2016; Chen et al., 2016; Kareem
et al., 2016; Wang et al., 2016; Fan et
al., 2017; Law et al., 2017; Yasmin et

al., 2017).
Kareem et al. (2016)
cbobliasar, ye Trichoderma

longibrachiatum NGJ167 moxe fa ce
13nos3Ba 3a KOHTPON Ha hysapuitHo
yBsIXBaHe NpuW KpacTasuuu, a cnopeg
Fan et al. (2017), Bacillus subtilis
9407 mMOXe pfa ce u3nonasBa Kavo
CpefAcTBO  3a OMOKOHTPON  cpeLuy
6akTepuasiHn neTHa no niofoBeTe Ha
nbnewa. [llpegcraButen Ha pog,
Streptomyces ca efHu OT Hai-
epekTMBHNTE  MUKPOOPraHu3Mu, 3a
npegoTsparaBaHe Ha MUKO3W MO
pacTteHusTa (Ara et al., 2012; Chen et
al., 2016; Wang et al., 2015 Wang et
al., 2016; Law et al., 2017).

Pog Streptomyces c
eeKkTMBHa pusocepa n/nnu
BbTPELLHN 06/11aCTW Ha KOMOHM3auus
Ha pacTuTefniHa TbkaH, Moxe fa 6bae
cpeacTBo 3a 6opba cpelly bOHU
naToreHn n fda nogobpssa pacrexa
Ha pacTeHuATa Ypes MHOKyMpaHe, Ha
CycneH3uy OT CMopu BbPXY CeEMeHa
unu pascag (Jog et al., 2014; Chen et

al., 2016; Nur Azura et al., 2016;
Wang et al., 2016).

EHgodutuTte Morat pga  ce
pasBuMBaT B  pacTeHusitTa  4pes
napasuTHu, CUMONOTNYHN nnn

al., 2016). The search for an efficient,
environmentally friendly and
sustainable method of biocontrol
regarding the fight against soil
pathogens is relevant and the subject
of research of many scientists in
agricultural science (Koch et al.,
2018). A number of antagonistic
microorganisms have been studied
worldwide to control and combat
various plant pathogens, such as
Pseudomonas spp., Bacillus spp.,
Streptomyces spp., Trichoderma spp.
and Paenibacillus spp. (El-Tarabily et
al., 2010; Abdallah et al., 2016; Chen
et al., 2016; Careem et al., 2016;
Wang et al., 2016; Fan et al., 2017;
Law et al., 2017; Yasmin et al., 2017).

Kareem et al. (2016) report that
Trichoderma longibrachiatum NGJ167
can be used to control fusarium wilt in
cucumbers, and according to Fan et
al. (2017), Bacillus subtilis 9407 can
be used as a biocontrol agent against
bacterial spots on melon fruits.

Representatives of the genus
Streptomyces are one of the most
effective  microorganisms for the
prevention of plant mycoses (Ara et
al.,, 2012; Chen et al., 2016; Wang et
al.,, 2015 Wang et al., 2016; Law et
al., 2017).

The genus Streptomyces,
with an effective rhizosphere and/or
internal areas of colonization of plant
tissue, can be a means of combating
fungal pathogens and improve plant
growth by inoculating suspensions of
spores on seeds or seedlings (Jog et
al., 2014; Chen et al, 2016; Nur
Azura et al., 2016; Wang et al., 2016).

Endophytes can develop in
plants through parasitic, symbiotic, or
mutualistic ~ relationships  without
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MYTYa/IMCTUYHM  B3aMMOOTHOLLEHMS,
6e3 pga npegusBuKBaT  BMAUMU
WMHCDEKUMM  MAM  CMMNTOMM  Ha
3abonsBaHe npes uenus
BereTaunoHeH nepuog wau OoTAeNHU
HeroBn dhasm (Hallmann et al.,1997;
Eljounaidi et al., 2016). EHgoUTHNTE

aKTMHoGakTepumn moraT aa
KOHTponupar pacTuTenHnTe
naToreHu, aa nogo6pseat

YyCTOMYMBOCTTA Ha pacTeHusiTa KbM
CTpec ”“ pga yBenuyaBar TexHWA
pactex (Cao et al., 2005; Sziderics et
al., 2007; Qin et al., 2014; Misk et al.,
2016). CneposaresHo,
NPUIOKEHNETO Ha EHAOUTHN areHTu
3a GMOKOHTPO/T € aKTyasHa Tema 3a
npoyysaHe (Card et al., 2016) wu
anTepHaTVBEH MeTof 3a GUOKOHTPON
B 6baeLe.

Llenta Ha u3cnegosatenckara
paboTa e ga ce Npoy4yu BAUSHUMETO Ha
HOBMU 61oNpoayKTH BbPXY
pacTtexHute n NPOAYKTUBHUTE
rnokasarenunpu OpaHXepuiiHmn
KpacTtasuum.

MATEPUAJT N METOAN

ExcnepvmeHTasHaTa pa6oTta ce
u3Bee B HEOTOM/SiEMAa CTOMaHeHO-
CTbK/ieHa opaHxepus Tun Venlo Ha

U3K “Mapuuya” - rp. [lnosaus, c
opaHXepuinHu KpactaBumuym copT
JedbeHc F;.

Ycnosua Ha onuta:

Ceuntba: 29.03.2022r.;
3acaxjaHe: 20.04.2022r.;

PekontupaHe: 26.05 go 19.07.2022r.;

MbeToTa Ha nocesa: 2.16 6p./m2;
OTcTpaHsiBaHe Ha PacTeXHUs BPbX —
[0 focTuraHe BMCOUYMHATA Ha ONOpHUTE
Tenose (2 m). ONUTLT € 3a/I0KeH Mo
MeToga Ha Abarute napuenu, B 3
NnoBTOPeHUs. TpoyyBaHuTe BapuaHTu
ca nocoyeHn B Tabnuua 1.

causing visible infections or disease
symptoms throughout the growing
season or individual phases
(Hallmann et al., 1997; Eljounaidi et
al., 2016).

Endophytic actinobacteria can control

plant pathogens, improve plant
resistance to stress, and increase
their growth (Cao et al, 2005;

Sziderics et al., 2007; Qin et al., 2014;
Misk et al., 2016).

Therefore, the  application of
endophytic agents for biocontrol is a
hot topic of study (Card et al., 2016)
and an alternative method of
biocontrol in the future.

The aim of the research work is
to study the impact of new
bioproducts on growth and productive
indicators in greenhouse cucumbers.

MATERIAL AND METHODS

The experimental work was
carried out in an unheated steel-
glass greenhouse of the Venlo type
of 1ZK "Maritza" — Sofia. Plovdiv, with
greenhouse  cucumbers  variety
Defense F1.

Conditions of the experience:

Sowing: 29.03.2022; Planting:
20.04.2022; Vintage: 26.05 to
19.07.2022;

Crop density: 2.16 pcs./m2;
Removal of the growth tip — until the
height of the support wires (2 m) is
reached. The experience is set
according to the method of long
plots, in 3 repetitions. The options
studied are indicated in Table 1.
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Tabnmua 1. BapmaHTu Ha onuTta
Table 1. Variants of experience

No MouBeHO TpeTupaHe JINCTHO TpeTupaHe
B Soil Treatment Foliar Treatment
1 Bugeiit
Vydate
2 Bupent EHpodnTHY BGakTepun
Vydate Endophytic bacteria
3 Bupaelit+B. thuringiensis
Vydate+B. thuringiensis
4 Bugelit+B. thuringiensis EHA0UTHY GakTepun
Vydate+B. thuringiensis Endophytic bacteria
5 B. thuringiensis
Lo EHpodnTHY GakTepun
6 B. thuringiensis Endophytic bacteria

M3nonssaHn npenapaTu Detergents used

Pascag; Cumapran v npenapat Seedlings: Simargal and a
Ha 6as3a Bacillus thuringiensis, | preparation based on Bacillus
aKTMBEH CpeLly Hemartoaum. thuringiensis, active against

nematodes.

Mousa, npeau pascaxgaHe: | Soil,  before _ transplanting:
Cwvmapran, npenapar Ha 6a3a Bacillus | Simargal, a preparation based on
thuringiensis " CTumak Bacillus thurlnglenSIS and Stimak
(aMUHOKMCENMHEH TOp). (amino acid fertilizer).

Mo Bpeme Ha Beretauus: | During the growing season:
CMMapran' Ctumak-I1, CTumak Slmargal, Stlmak-P, Stimak (fOllar)
(NMICTHO) 1 eHAODUTHN BakTepU. and endophytic bacteria. _

KpaTko onucaHue Ha Brief description of the organic
N3Mnon3BaHuTe opraHuyHm- n | and organic products used:
61onpoayKTu: ) _ _

Cumapran _ MUKPOGEH Simargal - a  microbial
npenapar, CbAbpXal, [b6U OT pr_eparatlon containing  fungi  of
Trichoderma  asperellum T6 u | Trichoderma asperellum T6 and

6aktepumn — Bacillus amyloliquefaciens
n Pseudomonas fluorescens.

Mpepnassa KopeHa oT
dmTonaroreHu, cTMmynmpa
HapacTBaHETO Ha KOpeHa W yrfecHsiea
MWUHEPA/THOTO XPaHeHe.

Jo3a 1 I/da, BHacsiHe B
Haya/I0TO Ha BereTauMsTa C KankoBa
cuctema.

CTMMaK — aMUHOKUCEIMHEH TOP,
npegHasHayeH nNpeguMHO 3a JINCTHO

NPUIOXeHve. Cbaobpxa  ronsmo
KONIMYECTBO Pa3TBOPEHN CBOGOAHM
amyHokucenuHu.,  fJosza 0.2  l/da,

TpeTvpaHe npe3 udnara Beretauus
npe3 10 gHw.

bacteria — Bacillus amyloliquefaciens
and Pseudomonas fluorescens.

It protects the root from
phytopathogens,  stimulates  root
growth and facilitates mineral nutrition.

Dose 1 l/da, application at the
beginning of the growing season with
a drip system.

Stimak — an amino acid fertilizer
intended primarily for foliar
application. It contains a large amount
of dissolved free amino acids.

Dose 0.2 l/da, treatment throughout
the growing season for 10 days.
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Ctumak-I[1 — aMWHOKMCENNHEH
TOP 3@ NOYBEHO MPUIIOXKEHNE.

KonuuectBoTo Ha cBOGoAHUTE
aMUHOKMCENUHN € No-Masiko OT ToBa
Ha CTtumak, HO cbabpxa
noavnenTuan, 6eNTbUMHM "
6uopasrpagummn nonvmepu. fosa 0.2
I/da, TpetupaHe npe3 uAnata
Beretauus npes 10 gHwn.

Bacillus thuringiensis — wam c¢
JAelicTBMe cpelly HeMaToau.

BronpoaykTbT He e
perncTpupax KaTo TbProBCKM
npenapar, a € B eTarn Ha Npoy4BaHe.

EHAODUTHM GakTepumn -
HOBOM30/IMpPaHu, BCE owe
HengeHTudmumpaHn Gaktepun, Mo

KpacTtaBuuu. PacTeHuaTa OT KOUTO ca
N30/IMpaHy  MUKpoOOpraHusmute ca
ouenenn B MOWM C  BWUCOK
WUH(PEKLMOHEH (DOH.
MokasaTenu Ha n3cneaBaHeTo:
MwukpoknumaTtuyHu ycnosusa. B

8h un B 14h ce peructpupaxa:
Temnepatypa Ha Bb3gyxa (T°C),
oTyeTeHa c MWUHUM&JTHO -

MakcumasnieH TEpMOMETbP;

Temnepatypata Ha cybcTpara
(T°C) Ha gbN6ouYMHa 10cm — oTueTeHa
C noyBeH TepmomeTbp; CrnbHYeBaTta
pagnauus (Lux) — oTyeTeHa C
nopTaTtuBeH NYKCMETHbP "
OoTHOCUTENHarta B/T@XHOCT Ha
Bb3AyXxa, KOATO Cce u3MepBawe B
cbluMTe yacose. OTHocUTeHa
BNI@XXHOCT Ha Bb3ayxa (%) ce otuuTa B
8h wnu B 14h ¢ noprtatueeH
XULPOMETHP.

ArpoxmmnyeH aHanms Ha
noysara. OnpepensHo e
CbAbPXaHNETO Ha ycsoumute
XPaHUTESTHU efleMeHTH, Ype3 aHan3
Ha noysata (B Ha4yasl0TO M Kpas Ha
BeretauusaTa) BbB BOAEH u3Bek 1:2
v./v.. OnpegensHm ca pH -
NOTEHUVOMETPUYHO; obua
KOHUEHTpauusi Ha pa3TBOPMMUTE COMN
— MO €eNeKTPoNnpoBOAMMOCT; a30T — C
MoHCcenekTnBeH aHanmsaTop; dpocdop

Stimak-P — amino acid fertilizer
for soil application.

The amount of free amino acids
is less than that of Stimak, but it
contains polypeptides, proteins and
biodegradable polymers.

Dose 0.2 l/da, treatment throughout
the growing season for 10 days.

Bacillus thuringiensis — a strain
with action against nematodes.

The bioproduct is not registered
as a commercial preparation, but is in
the research stage.

Endophytic bacteria — newly
isolated, as yet unidentified bacteria,
on cucumbers.

The plants from  which the
microorganisms were isolated
survived in areas with a high

infectious background.

Indicators of the study:

Microclimatic conditions. At 8
a.m. and at 2 p.m., the following were
recorded: air temperature (T°C),
recorded with a minimum — maximum
thermometer;

Substrate temperature (T°C) at
a depth of 10 cm — read with a sail
thermometer; Solar radiation (Lux) —
read with a portable luxmeter and
relative humidity, which was
measured at the same hours.

Relative humidity (%) is recorded at 8
am and at 2 pm with a portable
hydrometer.

Agrochemical analysis of the
soil. The content of the assimilable
nutrients was determined by soil
analysis (at the beginning and end of
the growing season) in a water extract
of 1:2 v./v.

The pH was determined -
potentiometric; total concentration of
soluble salts - by electrical

conductivity; nitrogen — with an ion-
selective analyzer; phosphorus -
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— CNeKkTPo(OTOMETPUYHO; Kanuui W

MarHe3uin — KOMMN1IEKCOMETPUYHO.
BuomeTpunyeH aHanus.
OnpepensHu ca TeMnoBeTe Ha

HapacTBaHe Ha cTb6s10T0 (cm/24h) n

Ha hopmmpaHe Ha nucTtata
(Num.lvs./24h). WN3mepBaHusiTa ce
n3BbpLUBaxa execegMNYHO o

npemMaxBaHe Ha pacTeXHNS BPbX.

MpoaykTMBHU nokasaTtenn. Tpwu
nbTM B cegMmuuata (MOHEZENHNK,
cpaga v NeTbk) ce onpegenswe
NoCTbMN/IEHMETO. OTtunta ce
npoaykuusita OT NbpBO U BTOPO
KayectBo n obwma poous (kg/da),
cpegHa Maca Ha nnoga (kg) wm

NPOLEHTHO pasnpegeneHuve Ha

NPOAYKUUSATa NO Ka4yecTBo.
MonyyeHute  pesynratm  ce

obpaboTBar MaTemaTuyecks upes

eiHOhaKTOpeH ANCNEPCUOHEH aHaNu3
no MeToga Ha [ bHKaH.

PE3YNTAT N OBCBXOAHE

MUMKPOKINMaTUUYHU haKTopu.

EkcnepumeHTanHaTa paboTa e
u3BefeHa B  CTOMaHEHO-CTbKIeHa
opaHxepusi Tn Venlo 6e3 oTonsieHune ¢
orpaHuyeHa Bb3MOXHOCT 3a
ynpaBfieHne 1 noaabpxaHe  Ha
MUKPOKNUMaTUYHKUTE ycnoBusi. Mopaan
Tasu NpuyMHa, NocnegHNTe ce Bansiexa
OCHOBHO OT BBHLUHWTE KIMMATUYHU
chakTopy M OT BMAA Ha OTrexgaHaTa

KynTypa.
TonsimHHM ycnosusa. CpefHarta
MUHUMasIHA TemnepaTypa npes

nocnegHara feceTgHeBKa Ha M. Anpun
6e 8.5°C. PeructpupaHute CTOMHOCTU
Ha TO3M MWKPOK/IMMATWYEH MnokasaTen
npes M. Maii 6axa 10.7°C, npe3 M. FOHM

— 14.0°C, a npe3 nbpsBUTe [ABe
JeceTAHeBkKM Ha M. tOmm — 17.4°C
(Tabnuua 2).

B cyTtpewHute yacose (8h),
TeMmnepaTtypata Ha Bb3yxa ce
nosuwasawe go 7.0-11.0°C. C

HanpeaBaHe Ha AeHs (14h), cpegHuTe
CTOHOCTM gocTuraxa okono  28.4-

spectrophotometrically; calcium and
magnesium — complexometrically.

Biometric analysis.

The growth rates of the stem
(cm/24h) and the formation of leaves
(num.lvs./24h)  were  determined.
Measurements were carried out
weekly until the growth tip was
removed.

Productive indicators. Three
times a week (Monday, Wednesday
and Friday) the receipt was
determined. First and second quality
production and total yield (kg/da),
average fruit weight (kg) and
percentage distribution of production
by quality shall be reported.

The results obtained are
processed mathematically by single-
factor analysis of variance using the
Duncan method.

RESULTS AND DISCUSSION

Microclimatic factors.

The experimental work was
carried out in a steel-glass
greenhouse of the Venlo type without
heating with limited ability to control
and maintain microclimatic
conditions. For this reason, the latter
were mainly influenced by external
climatic factors and the type of crop
grown.

Thermal conditions. The

average minimum temperature in the
last ten days of April was 8.5°C.
The registered values of this
microclimatic indicator in May were
10.7°C, in June — 14.0°C, and in the
first two ten days of July — 17.4°C
(Table 2).

In the morning hours (8h), the
air temperature rose to 7.0-11.0°C.
As the day progressed (14 hours),
the average values reached about
28.4-36.3°C.
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36.3°C. CpepgHata  MakcumasiHaTa
Temnepatypa Ha  Bb3gyxa npes
OTYETHUA nepuos He Hafjsuasalle
39.0°C, KaTo Haii-BUCOKNTE CTOHOCTM
ca M3MepeHun npe3 BTopara MosioBuHa
Ha M. Anpun (npegn 3aceH4yBaHeTO) U
NMbpBuUTE ABE AeceTAHEBKN Ha M. KOnu.

He6naronpuaTHO BVSAHME BBbPXY
pacTtexa n pasBMTUETO Ha pacTeHusTa
oKasBalle TemnepatypHa amnantyga,
KOATO Mpe3 MbpBUTE ABa Meceua Ha
BereTauMoHHUA Nepuoj, HaaxBbpisle
21.0-24.0°C, a npe3 BTOpaTa NnosoBuHa
Ha M. Anpun — 30.0°C.

Tabnuua 2. TONJIMHHN YCNOBUSA Nnpe3
Onn)

The average maximum air
temperature during the reporting
period did not exceed 39.0°C, with
the highest values measured in the
second half of April (before shading)
and the first two ten-days of July.

An adverse effect on the
growth and development of plants
was exerted by the temperature
amplitude, which in the first two
months of the growing season
exceeded 21.0-24.0°C, and in the
second half of April —30.0°C.

BereTauVoHHUA nepuog (Anpun-

Table 2. Heating conditions during the growing season (April - July)
TOonNHHKW yCoBuA Anpun* Mai HOHM Konu*
Heating conditions April May June July

Cp. Max. T°C
AVFr’g. Mi. T °C 85 10.7 14.0 17.4
0,
A(\:/?g..Ml\/?;().(.TT % 38.8 34.4 375 38.2
8h 14h 8h 14h 8h 14h 8h 14h
Cp. Bb3ayLHa T°C
Avrg. Air T°C 16.3 33.8 16.4 28.4 23.3 35.4 246 | 36.3
Cp. nouseHa T°C
Avrg. soil T°C 19.4 21.8 21.3 23.3 22,5 25.2 26.1 | 25.8
*16-30 Anpun; 01-19 KOnm /16-30 April; 01-19 July
CBET/IMHHN YCNOBUS. Light conditions.
CpepgHute CTOMHOCTHU Ha The  average illumination
OCBETEHOCT B oOpaHxepusta npes | values in the greenhouse during the

CyTpewHnTe vacoBe, Mpe3 MbpeaTa
nosioBMHAa Ha BETreTauMOHHUS Mepuog,
6sxa no-Hmuckm (ot 11786 po 15626
lux) OoT onTMMaslHUTEe  CBET/IMHHU
ycnosuss  (25000-45000 lux). MMpes
MeceuuTe ¢ Hali-MHTEH3MBHO C/TbHYEBO
rpeeHe Te ce pobnumxkaBaxa A0
onTUMasTHuTe N3NCKBAHMSA Ha
Kyntypata. [MOTOKbT Ha cnbHYeBaTa
pagvaums, gocturaly, A0 pacTeHusTa,
ce orpaHuyaBalle (0T Kpas Ha M. Maid),
ypes 3aceH4YBaHe Ha opaHxepusTa C
BapoB pas3TBOp. 3aceH4YBaHETO Ha
opaHXepusita ce OT/IOXKM, C NOYTU eAUH
Meceu, nopagu  HebnaronpuatTHUTe
KNMMaTU4yHn  ycnoBus  npe3  To3u
nepuog. MNo-H1ckata cpefHa CTOMHOCT

morning hours, during the first half of
the growing season, were lower (from
11786 to 15626 lux) than the optimal
light conditions (25000-45000 lux).
During the months with the most
intense sunshine, they approached
the optimal requirements of the
culture.

The flow of solar radiation reaching
the plants was limited (from the end
of May) by shading the greenhouse
with lime mortar.

Shading of the greenhouse was
postponed, by almost a month due to
adverse climatic conditions during
this period.

The lower average value of the

643




Ha OCBETEHOCTTa B OpaHxepusita npes
M. Maii (0T 15626 lux B 8h go 22208 lux
B 14h) ce onpepgensiie OT NO-roNeMusT
6poil Ha ABXAOBHUTE AHW WU OHUTE C
HaManeHO C/NbHYEeBO rpeeHe. ToBa
okasa HebnaropusiTHO BIUSIHNE BbPXY
ubdTexa W NI04OAaBaHETO  Ha
pacTteHnusaTa (durypa 1).

illumination in the greenhouse in May
was determined by the greater
number of rainy days and days with
reduced sunshine. This had an
adverse effect on the flowering and
fruiting of plants (Figure 1).

e Sh 14h
27500.0 29044.0
25000.0
22208.3
L
U 15626.1 16500.0 17123.6
X 11785.7
L
Anpun/April Maii/May tOHM/June tonu/July

*16-30 Anpwn; 01-19 FOnm /16-30 April; 01-19 July

dur. 1. OcBeTeHOCT B opaHxepusaTa (Lux), cpegHo rno meceuu
Fig. 1. Greenhouse illumination (Lux), monthly average

OTHOCUTENHA BNAaXHOCT Ha
Bb3ayxa. Mpes BereTaLluoHHUSA
nepuof, BJI@XHOCTTA Ha Bb3gyxa 6e
perynvpaHa  4pe3  npoBeTpsiBaHe,
HanosiBaHe M OCBEXWUTESNIHU MONIUBKM U
nogabpxaiie CTOIAHOCTK nog
onTumanHuTe 3a kpacTtasuumte (80.0-
85.0%). B Hauas10TO Ha BeretauMoHHUS
nepuog, Bb3gyllHaTa BfiaxHocT B 8h
6ele B rpaHuuuTe — 65.1-77.1%, kaTo
cnepf mMecel Mail TS He HafBuvliaBalle
67.0%, a B Kpaa Ha BeretaumoHHuUA
nepvof pocturawe ao 63.4% (durypa
2). OTyeTeHUTE CTOMHOCTM Ha TO3U
nokasaten B 14h 6saxa 3HaunTeNHO no-
HUCKWM OT ONTUMAasTHUTE 3a KynTypara.

lMpe3 NbpBUSA NOSIOBUH Mecel, Ha
Beretaymsata (16-30 Anpun) npoueHTa
Ha Bb3fyllHaTa BJ/IAXHOCT € Hali-
MaUTbK. Mpe3 mecel, Mai
perucTpupaHuTe CTOMHOCTM Genexat
CBOSA MUK, Kato gocturat go 58%, cnep,
KOeTO ce HabnofaBa TeHAeHUUs Ha
TAXHOTO MOHWXaBaHe, 3a fa AoCTUrHaT
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Relative humidity.

During the growing season, the
air humidity was regulated by
ventilation, irrigation and refreshing
watering and maintained values
below the optimal values for
cucumbers (80.0-85.0%).

At the beginning of the growing
season, the air humidity at 8 am was
in the range of — 65.1-77.1%, and
after May it did not exceed 67.0%,
and at the end of the growing season
it reached 63.4% (Figure 2).

The reported values of this indicator
at 14h were significantly lower than
the optimal for the crop.

In the first half month of the
growing season (April 16-30), the
percentage of air humidity is the
lowest. In May, the registered values
peaked, reaching 58%, after which
there was a downward trend to reach
44.4% at the end of the growing
season



00 44.4% B Kpas Ha Beretauuara.

OT  peructpupaHute  daHHU
oTyMTaLLM MUKPOKIUMATNYHUTE
hakTopy e BMAHO, 4Ye Mnpe3 nbpsBara
nofoBMHa OT Nepuoja Ha u3BexaaHe
Ha ekcnepuMmeHTasiHaTa pab6oTta (16
anpun-31  mai), TemnepaTypHaTa
aMnanTyga n BA&XHOCTTa Ha Bb3gyxa
okasBaT /uMMuTUpaW, edekT BbPXY
ONTMMa&JTHOTO passutne Ha
pacteHusita. AHa/IOTMYHO C NPeAULLIHN
uscneasaHusa (Arnaudov, 2022 otyeTt
He ny6/IMKyBaHO) MeTeoposiorMyHaTa
06CTaHOBKa Ce XxapakTepusmpaile c
XNafeH N ObXA0BEH M. Mali, kaTo Tasm
KnMMaTtuyHa o6cTaHoBKa okasa
HeraTuBHO Bb3gencTeune BbPXY
pactexa Ha pacTeHuAaTa.

MocneasawnAaT nepuvog  ce
Xapaktepusumpaile Cc Temneparypu,
KOMTO 6sXa MO-BUCOKM OT CPeaHo-
CTaTUCTMYECKNTE 3a MeCeL HHU 1
nbpBaTa MOJIOBUHA Ha M. wau. B
onpegeneHn OHn Bb3AYyLWHUTE
TemnepaTypu gocturaxa ekcTpemasiHu
CTOViHOCTU OT Hag 40°C. Bbnpeku
npeanpveTuTe MepPKU 3a orpaHnyaBaHe
Ha CBET/IMHHMA MOTOK M M3BbPLUBAHE

From the registered data
taking into account the microclimatic
factors, it is evident that during the
first half of the period of the
experimental work (April 16-May 31),
the temperature amplitude and
humidity of the air have a limiting
effect on the optimal development of

plants.

Similar to the previous research
(Arnaoudov, 2022 report  not
published), the meteorological

situation was characterized by cool
and rainy May and this climatic
situation had a negative impact on
plant growth.

The subsequent period was
characterized by temperatures that
were higher than the average for
June and the first half of July.

On certain days, air temperatures
reached extreme values of more than
40°C.

Despite the measures taken to limit
the light flux and carry out
refreshment watering, the reported

Ha OCBEXWUTENHW MNOAMBKM OoTyeTeHuTe | values in the greenhouse were
CTOiHOCTMP, B oOpaHxepusita 6sxa | significantly lower than  those
CbLUECTBEHO MO-HMCKK OT | necessary for the normal
HeobxoamMMuTe 3a HopmanHoTto | development of greenhouse
passutme Ha opaHxepuiiHute | cucumbers.
KpacTasuum.
08.00h 14.00h
100
77.1
N 58.0 63,4
50 48.0
33.6 44,4
25
0 ; ; ;
*Anpun/April Maii/May tOHU/June *Onu/ July
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*16-30 Anpun; 01-19 KOnn /16-30 April; 01-19 July

®ur. 2. OTHOCUTESIHA B/IQXXHOCT Ha Bb3ayxa B opaHxepusaTta (%), cpeaHo

no Meceum

Fig. 2. Relative humidity in the greenhouse (%), average by months

B'bI'IpEKVI,‘-Ie CTOHOCTMTE Ha
HAKON MUKPOK/IMMaTU4YHW Mnokasartesnu,
Ce OTK/IoHABaxa OT OonTuMaviHuTe 3a

oTrnexpaHe Ha opaHXepuiiim
KpacTaBuuM, ToBa  He  MOB/MSA
CbLWECTBEHO  BbPXY UenTa  Ha
ekcnepumeHTa.

BuomeTpuyHU nokasarenu.

OT aHa/iM3a Ha nosy4YeHuTe
pesynTtaTtu ce YCTaHOBU CbLUECTBEHO
yBenMyaBaHe Ha nokasartens
BMCOYMHA Ha CTbO/IOTO MpPU BCUYKK
nscnenBaHu BapuaHTm cnpsmo
KOHTponata cpegHo ¢ 0.79 cwm/24h
(Tabnmuya 3). Hait-Bucok Temn Ha
HapacTBaHe ce oT4yeTe Npu BbpuaHTa ¢
KOMOWHMpaHaTa ynotpeba Ha BupgeiT
n Bacillus thuringiensis — 5.90 cm/24h.

Mopgo6GHO  yBeNMYEHVWE  BbB
BUCOUMHATA Ha  CTbOMOTO  nNpu
KpacTaBuuu, VHOKY/IMpaHu c

H6akTepuasiH1 NPoAyKTU ca onucaHu oT
Seymen et al. (2010).

MatemaTtnyeckata  obpaboTka
Ha [JaHHWUTe xapakTepusupawy Temna
Ha JnuctoopmypaHe He nNOTBbPAU
CbLLECTBEHO pasnuuve mexzay
oTAeNHUTe BapuaHTu. Hali-HUCKOTO K
Hall-BMCOKO HMBO Ha TO3W nokasartes e
CbOTBETHO npu Kpactasuuute
oTriegaHn Ha noyseH oH Bugeiit +
Bacillus thuringiensis, (0.57
num.lvs./24h) oT BapuaHTa c
nocnengallo TpetmpaHe ¢ EHAOUTHN
6aktepun (0.65 num.lvs./24h) 6e3
JOMbAHWUTESTHO BHacsiHe Ha
GakTepuasHu areHTu.

Although the values of some
microclimatic indicators deviated from
the optimal ones for growing
greenhouse cucumbers, this did not
significantly affect the purpose of the
experiment.

Biometric indicators.

From the analysis of the results
obtained a significant increase in the
stem height indicator in all studied
variants compared to the control with
an average of 0.79 cm/24h (Table 3).

The highest rate of increase was
reported in the variant with the
combined use of Vidait and Bacillus
thuringiensis — 5.90 cm/24h.

Similar increases in stem
height in cucumbers inoculated with
bacterial products have been
described by Seymen et al. (2010).

Mathematical processing of the
data characterizing the rate of leaf
formation did not confirm a significant
difference between the individual
variants. The lowest and highest level
of this indicator is respectively in
cucumbers grown on a soil
background Species Bacillus
thuringiensis, (0.57 num.lvs./24h) of
the variant with subsequent treatment
with Endophytic bacteria and 0.65
num.lvs./24h without additional
application of bacterial agents.

Tabnuua 3. BUOMETPUYHM NoKasaTes I Ha oOpaHXepPUnHUTE KpacTaBuLmM C

BHECEHN BUONpPoayKTH

Table 3. Biometric indicators of greenhouse cucumbers with imported

bioproducts
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BUCOUNHA Ha Bpoi nucta Temn Ha
Number of nmcro-
CcTb610TO Temn Ha leaves chopmnpaH
Stem height (cm) Hap:ue:TBa (num.lvs.) e
Bapl(iaHT Growth LeaV(_es
Variant . | formation
Havasno Kpaii rate Hayvauio | Kpati temp
Beginnin pa average | Beginni | Endin
Ending average
9 (cm/24h) ng 9 (num.lvs./2
4h)
1. Vydate 50.1 329.7 491b 10.1 43.8 | 0.60ns.
2. Vydate + Endophytic bacteria 52.5 364.9 5.55a 9.8 42.2 0.58 n.s.
3. Vydate + B. thuringiensis 58.2 409.4 5.90 a 10.2 47.5 0.65 n.s.
4. Vydate + B. th.+Endophytic
bacteria 56.4 351.8 5.64 a 104 42.4 | 0.57ns.
5. B. thuringiensis 61.2 3914 5.84 a 10.9 46.3 0.62 n.s.
6. B. thuringiensis + Endophytic
bacteria 57.4 373.8 5.61a 10.6 44.4 | 0.60n.s.
*a, b, ¢ ... — EQHOhaKTOpeH AMcnepcrMoHeH aHanns no metoga Ha AbHkaH (p< 0.05)
*a, b, c ... — Duncan’s multiple range test (p< 0.05)
MpoAyKTUBHM NOKasaTesnu. Productive indicators.
Pesyntatute ot Tabnuua 4 The results of Table 4 show the
rnokasear, 4Ye C Haii-ronsima ctoiiHocT | highest value of the first-quality
Ha nokasaTtesn npoAykumMs OT nbpBO | production indicator in cucumbers

KayecTBO ca KpacTaBuuuMTe OTr/iedaHun
Ha nouBeH ooH Bwugelit n Bacillus
thuringiensis ¢ nocnepgsatlo JIMCTHO
TpeTmpaHe c eHaoUTHN
MuKpoopraHmamm (11439 kg/da), kouto
JokKasaHo npesuwasaT
nbpBOKaYecTBeHaTa MpoAyKUUs Ha
KOHTponata (Bugeint) c¢  54.1%,
nocnegBaH OT BapuaHTa Bwugeit nu
Bacillus thuringiensis cboTBETHO C
6.8%. OTyeTeHnAaT [o6us oT
NMbpBOKAYeCTBEHA MPOAYKUUS  Npwu
pacteHusiTa OTr1efjaHn Ha MoYBeH
¢ooH Bacillus thuringiensis c
nocneiBawlo /UCTHO TpeTupaHe C
eHAoUTHN GakTepun € C [oKasaHo
Hai-Hucka cToliHocT (6032 kg/da),
Koato e ¢ 18.7% no-masika B
CpaBHEHME C TasW Ha KOHTPOJIHUA
BapuaHT. CToitHoCcTuTE Ha
NpoAyKuusiTa OT BTOPO Ka4yecTBO He ce
pasnMyaBar CbLIECTBEHO U BapupaT
oT 2869 kg/da (KoHTponata -—
(Bugent) po 3230 kg/da (Bupent wu
Bacillus thuringiensis+eHa0uUTHA
6akTepum). M3knoueHne  npaBaT

grown on a soil background Vidate
and Bacillus thuringiensis  with
subsequent foliar treatment with
endophytic microorganisms (11439
kg/da), which have been proven to
exceed the first-quality production of
the control (Vidate) by 54.1%,
followed by the Vidate variant and
Bacillus  thuringiensis by  6.8%,
respectively.

The reported vyield of first-quality
production in the plants, grown on a
soil background of Bacillus
thuringiensis with subsequent foliar
treatment with endophytic bacteria,
was proven to have the lowest value
(6032 kg/da), which is 18.7% less
than that of the control variant.

The values of the second quality
production do not differ significantly
and range from 2869 kg/da (Control —
(Vidite) to 3230 kg/da (Vidate and
Bacillus thuringiensis+endophytic
bacteria).

The exceptions are cucumbers grown
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KpacTaBuuuTe OTrefaHu Ha MO4YBeH
¢oH Bacillus thuringiensis (2388
kg/da) n Tesan ¢ KOMGUHMPaAHO BHacCsAHE
Ha Bwugelit n Bacillus thuringiensis
(1939 kg/da), npu kKouto ca
perucTpupaHn Hai-HMCKM HuBa Ha
TO3M nokasarersn.

Hali-Bucok obu, paobus e
nosilydeH OT pacTeHusTa oTrnefaHn Ha
nouseH doH Bugeiit wn Bacillus
thuringiensis ¢ nocnegsailo IMCTHO
BHacsiHe Ha eHAO0NTHM
MuKpoopraHmamu (14669 kg/da). Mpwu
TO3M BapuaHT YBE/IMYEHWETO € OT
42,5% cnpsMO KoHTponarta. Hai-
HUCKM  CTOWHOCTM Ha Mpoy4YBaHus
nokasaren ca  OTYyeTeHu npu
eKkcnepumeHTasiHuTe pacteHus
~3a/10keHN” Ha nouseH ¢oH Bacillus
thuringiensis+eHgouTHN  6akTepumn
(8994 kg/da). Mexay ocTtaHanute
uscneasaHu BapuaHTu ca
perucTpupaHu CTaTUCTUYECKM
aprymeHTMpaHu pasnuku, KaTo
nosyyeHnTe pesyntatu Bapupat OT
9866 kg/da (pacTteHuaTa oTrnegaHu ¢
KOMOWHMPAHO BHacsiHe Ha Bupaent u
Bacillus thuringiensis) no 10691 kg/da
(Npy KpacTaBuumMTe KyNTUBMPAHU Ha
nouseH doH Bugeint ¢ nocnepgsallo

WHOKY/IMpaHe Ha eHO0UTHM
b6akTtepum).
Mogo6HM pesyntatu npu

pasnuyHyn bGakTepuasiHi NPUIOKEHUS,
OCBEH Mpu Kpactasuumn (Seymen et al.
2010) ca onucaHn W npu  Opyru
3€/1eHYYKOBM KyNTypu: npu gomatu
(Gagne et al. 1993, Mena-Violante and
Olalde-Portugal, 2007); npw nunep
(Kidoglu et al. 2008); npu rnasecTo
3ene (Ekinci et al. 2010).

on a soil background Bacillus
thuringiensis (2388 kg/da) and those
with a combined introduction of Vidate
and Bacillus thuringiensis (1939
kg/da), in which the lowest levels of
this indicator were registered.

The highest total yield was
obtained from plants grown on a soil
background of Videus and Bacillus
thuringiensis with subsequent foliar

introduction of endophytic
microorganisms (14669 kg/da). In this
variant, the increase is 42.5%

compared to the control. The lowest
values of the studied indicator were
reported in experimental plants "set"
on a soil background of Bacillus
thuringiensis  endophytic  bacteria
(8994 kg/da).

Statistically reasoned differences were
registered between the other studied
variants, with the results ranging from
9866 kg/da (plants grown with
combined application of Videt and
Bacillus thuringiensis) to 10691 kg/da
(in cucumbers cultivated on Videt soil
background with subsequent
inoculation of endophytic bacteria).

Similar  results for different
bacterial applications, except for
cucumbers (Seymen et al. 2010) have
been reported for other vegetable
crops: for tomatoes (Gagne et al.
1993, Mena-Violante and Olalde-
Portugal, 2007); for pepper (Kidoglu et
al. 2008); and for cabbage (Ekinci et
al. 2010).

Tabnuua 4. lo6MB Ha opaHXepuiiHn KpacTaBuLM NbPBO 1 BTOPO
KauecTBO C BHeceHu 6rnonpoayktu (kg/da)
Table 4. Yield of greenhouse cucumbers of the first and second quality

with imported bioproducts (kg/da)

BapuaHT
Variant

06w, fo6us
Total yield

MbpBO
KayecTBO

BTopo
KayecTBO
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First quality Second
quality
1. Vydate 7422 ¢ 2869 a 10291 bc
2. Vydate + Endophytic bacteria 7674 bc 3017 a 10691 b
3. Vydate + B. thuringiensis 7927 b 1939 ¢ 9866 c
4. Vydate + B.thurlngle_n5|s + Endophytic 11439 a 3230 a 14669 a
bacteria
5. B. thuringiensis 7611 bc 2388 b 9999 c
6. B. thuringiensis + Endophytic bacteria 6032 d 2961 a 8994 d
*a, b, c ... — EQHOhakTopeH gucnepcuoHeH aHaamns no metoga Ha [bHkaH (p< 0.05)
*a, b, ¢ ... — Duncan’s multiple range test (p< 0.05)

He ca ycTaHOBEHM 3HAYMMU
pasvkn  Mexgy CTOMHOCTMTE Ha
rnokasarenute oTpassiBaly cpegHarta
Maca Ha nfogoBete OT MbPBO
KayecTBo. [NonyyeHute pesyntatm ca
ot 0.255 kg (nouseH choH Bupgeint c
nocnepsaLio NHOKyNunpaHe Ha
eHgouTHN Gaktepum) go 0.271 kg
(koMbBrHMpaHO BHacsiHe Ha Bupgent n
Bacillus thuringiensis) — Ta6nmuya 5.

CraTncTnyeckm 3HaUUMK
pasvkn Mexgy OTAE/THUTE BapuaHTy
He ce yCcTaHoBMXa n npu
M3MepBaHMATa Ha cpejHaTa maca Ha
naogoBeTe OT BTOPO Ka4ecTBo.

CToHOCTMTE Ha uM34Kc/eHaTa
cpegHa  Maca  Ha  nnogoserte,
6asnpaHa Ha 06wWmsa [O6UB 3a BCEKU
BapuaHT He ce pasnuyasart
cblectBeHo. Te Bapupat ot 0.252 kg
(nouBeH hoH BupgeiT ¢ nocneapawo
WHOKyNMpaHe Ha eHOo0UTHN
6aktepuun) go 0.267 kg (kombuHMpaHO
BHacaAHe Ha Bwugeint wun Bacillus
thuringiensis).

MonyyeHuTe OaHHK 3a
OTAEeNHWTE BapuaHTh ca aHas10rMYHKN C
Tesn oT npeaxogHute aBa
nokasarens, Karo perucTpupaHuite
pasnMkm  He ca  CTaTUCTMYeCKM
peneeBaHTHW. Te3n pe3yntatm He
Morat Aa nofkpenst TBbpAEHUETO Ha
Seymen et al. (2010), «kouTo
peructpupa noBuWLIEHNE B cpegHaTta
Maca Ha nsioga npu OpaHXepuiiHun
KpacTaBuum TpeTupaHu C
GakTepvasiHu npenapaTw.

No significant differences were

found between the values of the
indicators reflecting the average mass
of fruits of the first quality.
The results obtained are from 0.255 kg
(soil background  Videet  with
subsequent inoculation of endophytic
bacteria) to 0.271 kg (combined
application of Videet and Bacillus
thuringiensis) — Table 5.

Statistically significant
differences between the different
variants were not found in the

measurements of the average mass
of fruits of second quality.

The values of the calculated

average mass of fruits based on the
total yield for each variant do not differ
significantly.
They range from 0.252 kg (sall
background Videet with subsequent
inoculation of endophytic bacteria) to
0.267 kg (combined introduction of
Videet and Bacillus thuringiensis).

The data obtained for the
individual variants are analogous to

those from the previous two
indicators, and the registered
differences are not statistically

relevant. These results cannot support
the claim of Seymen et al. (2010),
which registered an increase in the
mean mass of the fruit in greenhouse
cucumbers treated with bacterial
preparations.
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Tabnuuya 5. CpegHa maca Ha nnoga (kg) Ha opaHXepuiiHK KpacTaBULK
NBbPBO U BTOPO Ka4YeCTBO C BHECEHU ONONPOAYKTU

Table 5. Average fruit weight (kg) of greenhouse cucumbers from first and
second quality with imported bioproducts

MbpBoO Bropo
BapuaHT Ka4yecTBo o6, o6us
; KayecTBo ;
Variant First quality Seco_nd Total yield
quality
1. Vydate 0.257 n.s. 0.246 n.s. 0.255 n.s.
2. Vydate + Endophytic bacteria 0.255 n.s. 0.248 n.s. 0.252 n.s.
3. Vydate + B. thuringiensis 0.271 n.s. 0.257 n.s. 0.267 n.s.
4. Vydate + B. t'ggt‘ggns's”"z”do"hw'c 0.267 n.s. 0.251ns. | 0.264ns.
5. B. thuringiensis 0.261 n.s. 0.247 n.s. 0.258 n.s.
6. B. thuringiensis + Endophytic bacteria 0.262 n.s. 0.240 n.s. 0.254 n.s.
*a, b, ¢ ... — EQHOaKTOpeH AMcnepcrMoHeH aHanns no metoga Ha JbHkaH (p< 0.05)
*a, b, ¢ ... — Duncan’s multiple range test (p< 0.05)

Mpu wu3uucnaBaHe [enbT Ha
npoaykuusita OT NbpBO  KayecTBO
CMpPsSAMO  KO/IMYECTBOTO Ha  06LWMA
[0O6MB ce yCTaHOBW, 4e C Hali-ronsam
MPOLEHTEH AA/7 Ha MbpPBOKAYECTBEH
[06MB ca KpacTaBuuuTe OTIiegaHn c
KOM6MHUpaHa ynoTpeba Ha Bugent u
Bacillus thuringiensis (80.35%) -
durypa 3. B ocTaHanuite BapuaHTHy,
NPOLEHTHOTO  pasnpefeneHne  Ha
npoaykuusita — NbpPBO  KayecTBo
cnpsAMo obLwmsi 4o6MB € BUCOKO (Hag
2/3 0T CymapHOTO KOMMYEeCTBO) W
Bapupa oOT 67.07%  (pacTeHus
»3a/10keHN" Ha nouBeH hoH Bacillus
thuringiensis + eHgonTHM GakTepun)
o 80.35% (nouseH ¢hoH
Bugent+Bacillus thuringiensis).

When calculating the share of
first quality production in relation to the
total vyield, it was found that
cucumbers grown with combined use
of Vidate and Bacillus thuringiensis
(80.35%) have the highest percentage
share of first-quality yield — Figure 3.

In the other variants, the percentage
distribution of production — first quality
in relation to the total yield is high
(over 2/3 of the total amount) and
varies from 67.07% (plants "set" on a
soil background Bacillus thuringiensis
endophytic bacteria) to 80.35% (soll
background Species+Bacillus
thuringiensis).
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1

6. Bacillus thuringiensis - Endophytic bacteria

67.07

5. Bacillus thuringiensis
11
11

76.12

4. Vydate + Bacillus thuringiensis - |
Endophytic bacteria | |

77.98

3. Vydate + Bacillus thuringiensis

80.35

BapuaHTtn / Variants

71.78

1. Vydate

72.12

2. Vydate - Endophytic bacteria J
i
0

I-BO kauecTBO/ I-st quality

%
u |I-8o kayecTBo/ |I-nd quality

®ur. 3. MpoueHTHO pa3npeaesieHne Ha NPoAyKumUsiTa (Mo Ka4yecTBO
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Fig. 3. Percentage distribution of production (by quality relative to total
yield) for greenhouse cucumbers with imported organic products

MonyyeHnTe pesynratu oT
N3NUTBaHNTE 6ronpoayKTm
KopecnoHgmpar, ¢ Te3n Ha Dintcheva et
al. (2022), kouto ca ycTaHOBW/IU, 4e
KOMOMHUPAHOTO TOpeHe c
MUKPOOPraHn3mu, opraHuyHu TOpoBe U
NINCTHO  TpeTupaHe cbc  CTumak
nogobpsiea MOPAIONOTNYHUTE
nokasatenn u poéwsa npu rnaBecTo
3es1e 1 bpokonu.

n3soamn
C Hali-0o6pu pacTexHu
nokasaresnu ce Xapaktepmsupar

KpacTaBuuute OTr/ledaHn Ha MoYBEH
cdhoH Bupgeint + Bacillus thuringiensis,
NpnM KOWUTO TEMMbT Ha HapacTBaHe WU
nuctoopmmpaHe e CcboTBeTHO 5.90
cm/24h 1 0.65 num.lvs/24h.

C Hait-Bucoka NpoAyKTUBHOCT ca
pacTteHusTa, oTriefaHn Ha nouseH ¢oH
Bugeiitr n Bacillus thuringiensis ¢
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The results obtained from the
tested bioproducts correspond to
those of Dintcheva et al. (2022), who
found that combined fertilization with
microorganisms, organic fertilizers
and foliar treatment with Stimak
improves morphological parameters
and yield in cabbage and broccaoli.

CONCLUSIONS

The best growth indicators are
characterized by cucumbers grown
on a soil background with Bacillus
thuringiensis, in which the growth
rate and leaf formation are
respectively 5.90 cm/24h and 0.65
num.lvs./24h

The highest productivity are
the plants grown on soil Vidait and



nocnefgawlo JIMCTHO TpeTupaHe C
eHAOIUTHU  MUKPOOpraHns — ooy,
pobns 14669 kg/da n npoaykumsi ot
NbpBO KayecTBo — 11439 kg/da.

C Hall-HMCKM  CTOWHOCTM  Ha
nokasaresnute ca KpacTtasuuute
oTrnefaHn Ha nouseH poH Bacillus
thuringiensis ¢ nocneggawo /UCTHO
TpeTupaHe c eHA0UTHY
MuKpoopraHmamu (8994 kg/da — o6y
nobus " 6032 kg/da -
MbpBOKaYeCTBEHA MPOAYKLMNS).

Haii-ronsim npoueHTeH Asn Ha
MbpBOKayecTBeHa npoAyKuus e
yCTaHOBEH npu KpacTtasuuute
OTrnefaHn ¢ KOMGMHUpaHa ynotpeba Ha
Bugeiit n Bacillus thuringiensis —
(80.35%), a Hal-MasTbK npu Te3n ¢
noyseH choH Bacillus
thuringiensis+eHgouTHN bGakTepum —
(67.07%).

Bacillus thuringiensis with
subsequent leaf treatment with
endophytic microorganisms — total
yield 14669 kg/da and production of
first quality — 11439 kg/da.

Cucumbers grown on a soil
background of Bacillus thuringiensis
with subsequent foliar treatment with
endophytic microorganisms (8994
kg/da — total yield and 6032 kg/da —
first-quality production) have the
lowest values of indicators.

The highest percentage of
first-quality production was found in
cucumbers grown with the combined
use of Videt and Bacillus
thuringiensis — (80.35%), and the
smallest in those with a soil
background of Bacillus
thuringiensis+ endophytic bacteria —
(67.07%).
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