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PE3IOME

N3cnepgBaHa e KbMHSAEMOCTTa Ha
cemeHa oT uywkn (Capsicum annuum L.)
n pgomatn, kakto u (Lycopersicom
lycopersicum L.) pacTexsT Ha Mnagute
pacTteHuss Bbpxy cybcTpatn OT pyAHuKa
Ha MuHa "KunwHuua", B KOWTO npeobna-
JaBaT Texku metanu, n otnagsum ot TEL,
"KocoBo", KbAeTo npeobnagasart cspa u
a30THM CcbefuHeHus. [lokbnBaHeTo e
U3BBPLUEHO HAa Pas3INYHN Ab/G0OUMHU Ha
cybetpata (20 cm un 40 cm). MonyyeHuTe
pesyntaTtu nokassaTr, 4e MNPOLEHTLT Ha
Kb/IHSIEMOCT Ha CEMEHaTa M pacTexbT Ha
M/1aguTe pacTeHns BapupaT 1 3aBUCAT OT
pacTuTenHuTe BUAOBE, CEMEHA, MecTa Ha
13no/M3BaHusa cybeTpar, AbnbounHata Ha
cybcTpaTa M KOHUeHTpaumsTa Ha 3ambp-
cutenute B cybcTpaTta. Bucoka KbriHse-
MOCT € YyCTaHOBeHa B NpobuTe, KOUTO
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SUMMARY

The study of the germination of
pepper seeds (Capsicum annuum L.) and
tomatoes (Solanum lycopersicum L.) and
the growth of young plants was done on
the substrates of the KiSnica Mine npit,
which is dominated by heavy metals, and
mine dumps of Kosovo Thermal Power
Plant, where various sulfur and nitrogen
compounds are dominant. Germinating
was carried out at different depths of the
substrate (20 cm and 40 cm). Obtained
results show that the percentage of seed
germination and the growth of young
plants are varied and depend on the plant
species, seeds, sites of the used
substrate, the depth of the substrate and
the concentration of pollutants in the
substrate. High seed germination was
found in the samples that were
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NMoHMKBaT BBbPXY cybcTpata oT TEL,
"KocoBo B" Ha gbno6ounHa 40 cm (128%
npu gomMatuTe, B CpPaBHEHWE C KOHTPO-
nata). Bunpeku ToBa B cemeHara, NOoHUK-
Hann BbpXy cybcTpart oT MunHa "KnwHnua"
cnep 7 gHn, ToBa e 75%, B cpaBHeHue C
KOHTpoOsiaTa, HO 5 AHU cnef NOHWKBAHETO
ce HabnwpasBa NbAHO CcnupaHe Ha
pacTexa u yBsiXxBaHe Ha pacTeHusTa.
KnouoBn Aymu: Kb/HAEMOCT Ha

cemeHa, 3e/1eHUYKOBU pacTeHus,
cy6cTpatT OT  OTnagbUM OT  MUHA,
3aMbpcuTenn, TeXKM MeTasu, CepeH

[MOKCK[, a30THM OKCUam

YBO/[,

OkonHata cpepa Ha KocosBo u
MeToxmnss e obpemMeHeHa CbC 3aMbpcs-
BallM BellecTBa, npousxoxgawmy ot
HSKOJIKO U3TOYHUKA - TpadvK, MHAYCTPUS,
ypbaHusauma 1 13nos3saHe Ha XMMUYHK
BellecTBa B CeJICKOTO cTonaHcTeBo. Haii-
onacHuTe 3aMbpCcuUTE/IM ca CbCpefoToYe-
HW B CMEeTULLA B UHAYCTPUAIHATE 30HN Ha
LueHTpanHo Kocoso. 3ambpcaBaliuTe Be-
ectsa npomsxoxgar oT MuHu "Knwnuya"
n TEL, "Kocoso B" rp. O6unuu. Otnagb-
uMTe oT MMHa "KnwHuua" npeacrasnasar
Cepuo3eH  eKkoflormyeH  npobnem wn
NMocTOsAHHA 3ansjiaxa 3a ona3BaHeTo Ha
oKonHaTta cpega. MNpubnnsnTenHuaT cbe-
TaB Ha noysara OT cMeTuweTo e SO, -
30%, Al03-6.5%, Fe-15%, S-16%, MgO-
3%, CaO-1,5%, As-0,6%, Pb-0,6%, Ag,
Cu, Ca, Br, Ni n gpyrn enieMeHT! B HUCKN
npoueHTu. louysara OT CMETULLETO Ha
TEL, "KocoBo B" B O6unny cbabpxa
eMuUcuM Ha BCUYKM 4dacTuum (npax, SO,,
NO,, CO,, H,S) npu pasnuyHu KOHUEH-
Tpauuun. EkonormyHute 3annaxuv OT 3a-
MbpcUTENUTE ce oTpassfBaT B 3aMbpcs-
BaHeETO Ha BojaTa, Bb3Zyxa W noysata c
oTnagbyHU BOAM W OTNagbUWM OT npepa-
6oTkaTa Ha pyga (Sastre et al.,, 2004;
Shoeran and Shoeran, 2006).

Pa3nnuHn BUAoOBe pactaT B palioHa
Ha Te3n WHOYCTPUasIHM 30HKM, KakKTo
HEeKYNTUBUPaHW, Taka W Ky/nTUBUPaHU
pacTeHuss, KOUTO XxopaTa u3non3sar no
e[IMH WNn Apyr HayuvH 3a XpaHa. Teswu

germinating on the substrate from the
Thermal Power Plant Kosovo B at a depth
of 40 cm (128% in tomatoes compared to
control). However, in the seed that
germinated on the substrate of the KiSnica
Mine after 7 days, it was 75% in
comparison to control, but 5 days after
germination a complete inhibition of
growth has occurred and plants wilted.

Key words: germination of seeds,
vegetable plants, mine dump substrate,
pollutants, heavy metals, sulfur dioxide,
nitrogen oxides

INTRODUCTION

The environment of Kosovo and
Metohija is burdened with polluting
substances originating from several
sources - traffic, industry, urbanization
and the use of chemical substances in
agriculture.  The most  dangerous
pollutants are concentrated in the
dummies of the industrial zones of central
Kosovo. Polluting substances originate
from the KiSnica Mines and Thermal
Power Plant Kosovo B Obili¢. The mine
dump of KiSnica Mine represents a
serious ecological problem and a constant
threat to the preservation of the
environment. The approximate
composition of the dump soil is SO, -30%
, Al,O3-6.5%, Fe-15%, S-16%, MgO-3%,
Ca0O-1,5%, As-0,6%, Pb-0,6%, Ag, Cu,
Ca, Br, Ni and other elements in low
traces. Dump soil of the TPP Kosovo B
Obli¢ contains emissions of all particles
(dust, SO,, NO,, CO,, H,S) at different
concentrations. Environmental threats of
these pollutants are reflected in the
pollution of water, air and soil by waste
water and waste from the processing of
the ore (Sastre et al., 2004; Shoeran and
Shoeran, 2006).

Different species grow in the
habitats of these industrial zones, both
non-cultivated and cultivated plants that
people use in one way or another for food.
These valuable plants are nowadays
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LEHHW pacTeHns B [HELIHO BpeMe Hama-
naBaT nopajv HapacTsallus NPOLEHT Ha
3aMbpcuTENNTE B OKOJSIHATA cpeja.

TOKCUYHWUTE  BelecTBa OKasBaT
BpeAHO Bb3[eNCTBUE BBbPXY pacTeHUATa,
KOUTO Ce MposiBABAT Ha Pas/IMyHK HMBA
Ha 6MoNnorMyHa opraHusaumss “ MHOTo
paHo B MopdoreHesarta, 3anousaiiky OT
nokb/BaHeTo Ha cemeHaTa (Trajkovi¢ et
al, 2006). TokcuyHMTEe BeLLecTBa 0OUKHO-
BEHO HamansaBaT npoueHTa Ha Kbi-
HAEMOCT Ha cemeHaTa W BMAAT BbpXY
pactexa Ha pacteHuaTa (Rani and
Srivastava, 1990). VIHXnomntopHmaT edoekT
Ha 3ambpcsBallarta mMaTepusi ce nposiBa-
Ba B npoueca Ha Kb/IHAEMOCT Ha ceme-
HaTa, KaKTo U BbB BEreTauMoHHUA Nepuog,
Ha pacTex W pa3BuThe Ha pacTeHuaTa
(Shafiq et al., 2008; Kumar et al., 2010).
ToOKCUYHWTE BellecTBa NpUYMHABAT OC-
HOBHO MOHMXEHUEe Ha (DOTOCUMHTETUYHUS
anapart (Kastori et al, 1998) 1 uHxméupart
KNeTbYHUA pacTex, Tbli KkaTto 3acarar
mMeTabosmM3ama U NpeHoca Ha aykcuH
(Woolhouse, 1983).

CbBpeMEHHOTO pa3BuTME Ha Mpo-
MULLIEHOCTTA, TexHonoruute, Tpadvika,
CEeJICKOTO CTOMAHCTBO W APYrY MOCTUXe-
HUA Ha uMBUAM3auMaTa BoAW A0 Hapylua-
BaHe Ha yCfoBMsiTa Ha OKOMHaTa cpena,
KOUTO OKa3BaT Cepuo3HM nocreguum 3a
pacTeHusTa, XWBOTHUTE W xopaTta. Tbi
KaTo pacTeHusiTa UrpasT OCHOBHa pPoNs
BbB (PYyHKUMOHMpaAHETO Ha 6uocepara
(umMpkynaumaTa Ha BellecTBa, eHepruii-
HUSA NOTOK, poToCcMHTE3aTa U T.H.), Bpea-
HUTEe BBb3AENCTBUA Ce NPoABABaT He camo
B pacTeHusATa, HO U BbB BCUYKM XeTe-
POTPOCHHM OpraHM3Mmn, Kakto U BbpXY
NpoOMeHUTE B eKocucTemara (kavmar,
noysa, BOAA, Bb3AYyX) M Ha CBETOBHO
paBHULEe - BbpPXY UaniaTa uocgepa.

Kato ce vma npegBug, ye TOKCWY-
H/TE BeLlecTBa Oka3BaT HebnaronpusTHO
Bb3JeNCTBME BbPXy OKOMHaTa cpefja wu
XW3HEHWTEe cucTemu, AOpu B embpuore-
Hesara, pelwmxme fAa npoeefem TecT 3a
Kb/IHAEMOCT Ha CeMeHa W pacTexa Ha
3€e/1EHYYKOBY KY/ITYPY OT YYLLKW U fOMaTH
(Hali-MHOro6pONHNTE W Hal-KyNTUBMPaHN

reduced due to the increasing percentage
of pollutants present in the environment.

Toxic substances cause harmful
effects in plants that manifests at different
levels of biological organization and very
early in morphogenesis starting from the
seed germination (Trajkovi¢ et al, 2006).

Toxic substances generally reduce the
percentage of seed germination and plant
growth (Rani and Srivastava, 1990).

The inhibitory effect of contaminating
matter is manifested in the process of
seed germination as well as in the
vegetation period of plant growth and
development (Shafiq et al., 2008; Kumar
et al.,, 2010). Toxic substances primarily
cause the reduction of the photosynthetic
apparatus (Kastori et al, 1998) and inhibit
cell growth because they affect the
metabolism and transport of auxin
(Woolhouse, 1983).

Modern development of industry,
technology, traffic, agriculture and other
achievements of civilization result in
disruption of environmental conditions that
cause serious consequences for plants,
animals and humans.

Since plants play a fundamental role in
the functioning of the biosphere (the
circulation of matter, the energy flow,
photosynthesis, etc.), the harmful effects
are manifested not only in plants but also
in all heterotrophic organisms, as well as
on changes in the ecosystem (climate,
soil, water, air) and on global level - on
the whole biosphere.

Considering that the toxic
substances adversely affect the
environment and living systems, even in
the embryogenesis, we decided to
conduct seed germination testing and the
growth of vegetable crops of peppers and
tomatoes (the most abundant and most
cultivated vegetables in this region) on the
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3e/1eHYyLN B TO3M paiioH) Bbpxy cybcTpaT
OoT oTnagbum ot MumHa "Kuwmua" n TEL,
"Kocoso B" B O6unuy.

MATEPWNAN N METO4WA

3a nocturaHeTo Ha Tasu uUen ca
U3M0M3BaHN CEMeHa OT 3e/IeHYYKOBU
KynTypy OT 4yllkM M gomaTtu v npobu ot
cybcTpaTn OT MUHHWUTE CMeTULa OT MUHA
"Knwwnua" n TEL, "Kocoso B" B O6many ot
pasnuyHm Abn6ounHn (20 cm n 40 cm).
Mousata oT rpapg JinnnsH, pasnosioxeHa
Ha pascTosHume 12-15 kunomeTpa B
TPUBIB/HKK OT APYrK MecTa, ce U3nossea
KaTo KOHTPOI.

Cto cemeHa, C npeaBapuTesiHO
nU3MepeHa maca ca 3aceTu B MocCoYeHuTe
noyseHN npobm W KOHTpPO/SIHA MNO4Ba, B
CbllOBE nNpU KOHTPONUPAHWU YCNOBUS.
M3non3saHa e Boja OT KnajeHel 3a
HanosiBaHe.

Cnep kato ca uM3MMHasM 72 4yaca
OT 3asaraHeTo Ha ekcrnepuMMmeHTa, ca
npebpoeHn cemMeHayeTara Ha gomaTute.
MpebposBaHETO Ha CcemeHayeTaTa Ha
YyWKATE e Wu3BbpleHo crned 14 pgHw.
BpoAaT Ha nokb/HaMTE CeMeHa e
OTYeTeH, Ccfef KoeTo € npecMeTHaT
NPOLEHTBLT CApPAMO KOHTposaTta. B no-
HaTaTblWHUA X0 Ha eKcrnepumMeHTa ca
npocnefeHn eTtannute Ha pacTtex w
pasBuTME Ha pacTeHuATa, KbOeTo e
nU3MepeHa BUCOYMHATa Ha CTbO6/0TO U
ObXnHaTa Ha ictarta cnopej BpemMeTo:
7,4, 21 v 28 oHK cnep nocsBaHeTo.

PE3SYNTATU N OBCBbXOAHE

Pesyntatute, nonyyeHu no Bpeme
Ha Npoy4YyBaHeTOo Nnokassar, Yye NPOLEeHTbT
Ha Kb/IHAEMOCT Ha CeMeHarta 1 pacTexbT
Ha M3NUTBaHWTE pacTeHus Bapupa KakTo
cnopej, BuAa Ha pacTeHus, Taka ¥ OT
KOHUEeHTpauuaTa Ha 3aMbpcuTenu B
noysara oT nsbpaHute mecTa.

Haii-ronam 6poit cemeHaveTa ca
yCTaHOBEHU NpuW gomatute, 72 yaca cnej
nocsaBaHeTo Bbpxy cybcTtpar ot TEL,
"Kocoso B" B O6nu4y (npo6a ot 40 cm
AbnbounHa), koeto e 128% B cpaBHEHME
C KOHTpONa, AOKATO Hail-Masnkust 6poii Ha

substrates of the mine dumps of the
KiSnca mine and TPP Kosovo B Obili¢

MATERIAL AND METHODS

In order to achieve this goal, seeds
of vegetable crops of peppers and
tomatoes and samples of substrates of
the mines dumps from the KiSnica mine
and TPP Kosovo B Obili¢ from different
depths (20 cm and 40 cm) were used.
The soil from the town of Lipljan, distance
12-15 km in triangle from other locations,
was used as control.

One hundred seeds, after their
mass was previously measured, were
sown on the mentioned soil samples and
control soil in the vessels under controlled
conditions. Well water was used for
watering.

After 72 hours of experiment was
set up, the counting of seedlings of
tomatoes was done. The counting of
pepper seedlings was done after 14 days.
The number of germinated seed was
recorded, and then the percentage was
calculated in relation to the control. In the
further course of the experiment, the
stages of plant growth and development
were monitored, where the height of the
stem and the length of leaves in the
function of the time were measured: 7, 4,
21 and 28 days after seeding.

RESULTS AND DISCUSSION

The results obtained during the
survey show that the percentage of
germination of seeds and the growth of
the tested plants varied depending on
both the plant species and the
concentration of pollutants in the soil from
the selected sites.

The largest number of seedlings
were found in tomatoes after 72 hours
after sowing on the substrate of the TPP
Kosovo B Obili¢ (the sample from 40 cm
depth), which is 128% compared to the
control, while the smallest number of
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NOKb/IHA/IN CEMEeHa OT TO3U pacTuTeneH
BW[ € yCTaHOBeH npu cybcTpaT, B3eT oT
40 cm gbnbounHa OT OTnagbLM Ha MUHA
"KnwHuya, koeto e 73.46% B cpaBHeHue
¢ koHTpona (Tabnuua 1).

germinated seeds of this plant species
were found on the substrate taken from
40 cm from the mine dump of the KiSnica
mine, which was 73.46% compared to the
control (Table 1).

Tabnuua 1. Kb/IHAEMOCT Ha ceMeHa OT uylkun (Capsicum annuum L) n gomatu
(Solanum lycopersicum L.) ¢ n3umcrieH npoueHT Ha KbJ/IHAEMOCT B NPO6u BbpXy
cybcTpaT OT nouysa OT oTnagbun OT MuHa ,KnwHuya* v TEL ,,06unuy* ot

AbnbéounHa 20 cm u 40 cm

Table 1. Germination of seed of pepper (Capsicum annuum L) and tomato
(Solanum lycopersicum L.) with calculated percentage of germinatibility in
samples on substrates of mine dump soil of KiSnica mine and TPP Obili¢ from

20 cm and 40 cm of depth

Yywikn / Pepper
(Capisicum annuum L)

Mpo6u oT Abn6ounHa 20 cm

Jomatn / Tomato
(Solanum lycopersicum L.)

1 40 ¢cM OT MUHHM OTNaABLUM  Bpoii NOKbAHANN

‘ % nokbaHanm
Mine dump substrate sample cemena/Number of cemeHa cnpsmo cemena/Number of

% NOKbAHAN
cemMeHa cnpsimo

Bpoii nokbnHanm

20 cm and 40 cm depth germinated seed  KoHTposnata/%  germinated seed  koHTponata/ %
germinated germinated seed
seed compared compared to
to control control
KoHTpona oT JInnnsH o o
Control Lipljan 20cm 33 100% 59 100%
Otnagbum ot O6my o o
Obili¢ mine dump 20cm 35 106% 58 98%
I\/I_@H_a KnwHnua® 24 72% 45 76%
KiSnica mine dump 20cm
KoHTpona oT JInnnsH o o
Control Lipljan 40cm 21 100% 49 100%
Otnagbum ot O6my o o
Obili¢ mine dump 40cm 29 107% 63 128%
Mura ,KuwiHvua 20 74.07% 36 73.46%

KiSnica mine dump 40cm

lMokbNBaHETO Ha uyllkuTe cTasa
camo 14 gHu cnef 3acsiBaHeTo (3an1ara-
HETO Ha eKkcnepumeHTa). Hali-ronam
Opoii MOKb/IHAIN CEMEHa OT YyLKM €
pernctpupaH B cybcTpart, B3eT oT TEL,
"KocoBo B" B O6nu4, oT AbnboumHa 40
cm n e 107% B cpaBHEHME C KOHTpoAa.
BB BapuaHT oT 20 cm OT TOBa MACTO, €
oTyeTeHa KbnHAemocT oT 106% B
CpaBHEHMe C KOHTponHaTa  npoba
(Tabnmuya 1). B wu3cnegBaHusitTa cu
Trajkovic et al. (2011) yctaHoBsiBaAT
crvpaHe Ha MoKb/IBAHETO Ha CeMeHa oT
YylKnU KU gomartu, TpeTupaHu ¢ Boga oT
peka BeTepHuua, nopagu HaamumeTo Ha
oTNagbyHU BOAW U APYrn 3aMbPCUTESIN.

The germination of pepper was
performed only after 14 days of sowing
(setting up of the experiment). The
largest number of germinated pepper
seeds was recorded in the substrate
taken from the TPP Kosovo B Obili¢, from
the depth of 40 cm, and was 107%
compared to the control. In the variant
from 20 cm from this site, 106% was
recorded compared to the control sample
(Table 1). In their research, Trajkovic¢ et al
(2011) found the inhibition of germination
of tomato and pepper seeds treated with
the water of the river Veternica due to the
presence of waste water and other
various pollutants.
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dur. 1. BucoumHa Ha cTbb6/1a NO BpeMe Ha pacTexa Ha Maaau pacTeHust oT
yyuwkm (Capsicum annuum L) Bbpxy cyo6cTpaTy OT oThnagbuun oT KuwHuua v TEL],

,06114Y“ ot 20 cm AbNGOUMHA

Fig. 1. Hight of stem during the growths of young plants of pepper (Capsicum
annuum L) on substrates of mine dumps of KiSnica and TPP Obili¢ from 20 cm

of depth
25
20 ’
15
=== Control Lipljan 20 cm
10 == Kosovo B 20 cm
KiSnica 20 cm
5
0 —% T A T o —
7 days from 14 days from 21 days from 28 days from
sowing sowing sowing sowing

dur. 2. b/KMHA Ha NIMCTa MO BPEME Ha pacTexa Ha Mnafu pacTeHUs OT YyLLKK
(Capsicum annuum L) Bbpxy cybcTpatm oT oTnagbum OT KuwHuuya mn TEL|

,06114Y“ o1 20 cm AbNOG0YMHA

Fig. 2. Length of leaves during the growths of young plants of pepper (Capsicum
annuum L) on substrates of mine dumps of KiSnica and TPP Obili¢ from 20 cm

of depth
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Fig. 3. Hight of stem during the growths of young plants of pepper (Capsicum
annuum L) on substrates of mine dumps of KiSnica and TPP Obili¢ from 40 cm

of depth

M1aan pacTeHUs OT YYLLKU
(Capsicum annuum L) Bbpxy cyb6cTpatm oT oTnagbuum oT KuwHuua un TEL,

25
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=& Control 40 cm
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14 days from
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7 days from
sowing

21 days from

sowing sowing

28 days from

dur. 4. b/mKMHA Ha IMCTa NO BPEeMe Ha pacTex Ha

,0614Y“ o1 40 cm AbNOGOYMHA

Fig. 4. Length of leaves during the growths of young plants of pepper (Capsicum
annuum L) on substrates of mine dumps of KiSnica and TPP Obili¢ from 40 cm

of depth
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PasnnunaTta no Bpeme Ha MOKb/-
BaHETO Ha CemMeHa ca CBbp3aHu C HUC-
KaTa KOHLUEHTpauus Ha 3ambpcutenu B
noysata OT paioHa Ha JIMNAsiH, KOWTO
CNMYXW 3a KOHTpoONa B CPaBHEHWe CbC
cybcTpatm OT OTnagbuuTe OT MuHA
"KnwHnua" n TEL, "KocoBo B" B O6ununu.
Te CblLO ca CBbpP3aH/ CbC CbCTaBa Ha
obBMBKaTa Ha cemeHarta, Npe3 KOoATO
€nabo npemvHasaT TeXKW MeTasin, KoUTo
B TO3W C/lyyail ce nosBsABAT KaTto aKTu-
BaTOPW Ha eH3MMuUTe, yyacTBallym B MOKb-
NBaHETO Ha cemeHaTa, nopaju KoeTo
Kb/IHAEMOCTTa € MOo-BNCOKa. YBenuyasa-
HETO Ha KOHUEeHTpauumTe Ha TOKCUYHM
BellecTBa BOAW [0 Hama/isiBaHe Ha
npoueHTa Ha Kb/IHAEMOCT, KakTo U
BMCOYMHATa Ha pascaja, 4OKaTO HUCKUTe
KOHLIeHTpauumn aencrear CTUMY/IMPAaLLO B
npoueca Ha MokKb/IBAHE Ha cemeHarta U
MPOLLEHTBHT Ha Kb/IHAEMOCT Ce yBesimyasa
(Trajkovi¢ et al., 2006)

MoBuweHaTa WM MNOHWXEHa Kbil-
HAEeMOCT B Wu3CfefBaHWTe pacTUTesHu
BMAOBE CbLIO Taka BEpPOSATHO € reHe-
TUYHO obyc/ioBEHA M MOXe [a 3aBucu oT
KOHLleHTpauuaTa Ha onpegeneHn TOKCU-
HY B cybcTpaTta, ChAbpXaHUeTo Ha opra-
HMYHM BellecTBa, dpocdaT u CToMHOCTTa
Ha pH Ha nousarta (lli¢ et al ., 2003).

3ambpcasallinTe BellecTBa 3acs-
rat He camMo KbJ/IHAEMOCTTa, HO 1 pacTe-
Xa Ha pacTeHusTa, 0cob6eHo npes3 NbpBu-
Te [OHW cnef, NoKb/ABaHeTo. lMonyyeHnTe
pesynTatu 3a MbPBOHAYa/THUA pacTex Ha
uscneagaHnTe pacteHus nokassat
pasnukn B Ob/KMHATA Ha smcrtara u
BMCOYMHaTa Ha cTbbnarta (Pyrypa 1, 2, 3,
4,5,6,7n8).

These differences during
germination of seeds were related to the
low concentration of pollutants in the soil
from the Lipljan site that served as control
compared to the substrates of the mine
dump KiSnica and TPP Kosovo B Obili¢.

They were also related to the composition
of seed coat which poorly passes heavy
metals which in this case occurred as
activators of the enzymes involved in
seed germination, so the germination was
higher. Increasing concentrations of toxic
substances cause a decrease in the
percentage of germination, as well as the
height of the seedlings, while low
concentrations act stimulatingly to the
germination process of the seed, and the
percentage of germination increases
(Trajkovi¢ et al., 2006)

Also, the increased or decreased
germination in the investigated plant
species was probably also genetically
conditioned, and it could depend on the
concentration of certain toxins in the
substrate, the content of organic matter,
phosphate and the pH value of the soil
(lli¢ et al., 2003).

Polluting substances affect not only
germination, but also the growth of
plants, especially during the first days
after germination. The results obtained
for the initial growth of the examined
plants showed differences in the length of
the leaves and the height of the stems
(Figure 1, 2, 3, 4,5, 6, 7 and 8).
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YCKOPEHUAT pacTex Ha mnaguTe
pacTeHus Ha 4ylku K Jomatun BbpXy
cybcTpaTa oT oTnaabum oT TEL, "KocoBo
B" O6ununy ce Habmwogasa o 21°" new
cnep NOKb/IBAHETO W cnef ToBa uma
3abaBsHe Ha pacTexa B CpaBHeHMe C
KOHTpO/1aTa, KakTo M HAKOUM MOpgosio-
rMYHM NPOMEHN B ncTarta (KaTo nosesata
Ha Hekpo3a M Xb/Tu neTtHa) (Pyrypa 1, 2,
3,4,5,6,71n8).

Cnopeg Rajkovi¢ et al. (2012 r.),
MbPBUAT BUAMM CUMMTOM Ha Hebnaro-
NPUATHOTO BBL3JENCTBUE Ha Texkute
mMeTann e 3abaBsAHETO Ha pacTexa Ha
pacTeHusiTa U nosiBata Ha Xx/so0po3a U
Hekpo3a. Bcuukn mopdosiorMyHm npome-
H/ Ce nosBsiBaT MHOMO MO-KbCHO BBLB
Bpb3Kka C GUOXUMUYHUTE U (PU3MOMIOTNY-
HATE MPOMEHM W OYEBUOHU BpPeSHM
Bb3ENCTBUSA BbPXY pacTeHusAsTa He
mMoraT Aa 6baaT MonpaBeHW C HUKaKBO
TpetupaHe (Trajkovic et al., 2008).

W pBata uscnepaHu pacTuTesiHu
BMAa BbpPXy cybCcTpar OT oTnagbuyu OT
MyHa "KnwHuua®, 10 gHu cnep nokbsa-
HeTo, npecTasar ga pacrtaT, npugobvsar
CVHKaB LBAT 1 n3cbxear. Crnopef, fJaHHK-
Te oT nuteparypara, Cd u Pb notuckat
NpMemMaHeTo Ha OCHOBHU eJfIeMEHTU U
TEXHUS MPEHOC A0 HaA3eMHWTEe opraHu,
npuuMHaABa X/lopo3a W HeKpo3a Ha
nmcTarta, KakTo U HepaBHOMEPEH pacTex
1 pa3BuTre Ha mnagute opraHu (Alloway,
1995; Kabata-Pendias et al., 2004; 2011).

N3BOAN

Pa3ButneTo Ha uHAyCTpusATa, aH-
TPOMOreHHUTE U3TOUYHULM HA TEXKM MeTa-
1 ca cTaHaNM 3HAYUTESTHN 3aMbPCUTENN
1 HaB/M3aHETO UM B noysaTa TpsbsBa fa
6bae NpefoTBpaTeHo UM NOHE KOHTPO-
NpaHo, 3a a MoXe KpaiiHuAT notpebu-
Ten, B cucTemMaTta novBa-pacTeHus-xopa,
Ja nonyyaBa 6GuonormyHo 6GesonacHa
XpaHa. ATMocdepaTa € BaxHa cpega 3a
nMpeHoca Ha MeTa/iM 0T  pas/iMyHu
N3TOYHMLM, YECTO Ha CTOTULM KASTOMETPU
OT TAXHOTO M3MyCKaHe.

Bb3 ocHoBa Ha pesynrarute,
nosly4eHy no Bpeme Ha m3crneaBaHeTo 3a

Accelerated growth of young
pepper and tomato plants on the
substrate of the mine dump of TPP
Kosovo B Obili¢ was observed for up to
21 days after germination, and afterwards
there was growth inhibition compared to
control, as well as some morphological
changes in the leaves (such as the
occurrence of necrosis and yellow spots)
(Figure 1, 2, 3, 4,5, 6, 7 and 8).

According to Rajkovi¢ et al. (2012),
the first visible symptom of the adverse
effect of heavy metals is the reduction of
plant growth and the occurrence of
chlorosis and necrosis. All morphological
changes occured much later in relation to
biochemical and physiological changes
and these apparent harmful effects on
plants could not be corrected by any
treatment (Trajkovi¢ et al., 2008).

Both of the investigated plant
species on the substrate from the mine
dump of KiSnica mine, after 10 days of
germination, stopped growing, got bluish
color and wilted. According to the
literature data, Cd and Pb inhibit the
adoption of essential elements and their
transport to the above-ground organs
causing chlorosis and necrosis of leaves,
as well as the irregular growth and
development of young organs (Alloway,
1995; Kabata-Pendias et al., 2004; 2011).

CONCLUSIONS

The development the industry,
anthropogenic sources of heavy metals
have become significant pollutants and
their encroachment into soil has to be
prevented or at least controlled, in order
that the end-user in the soil-plant-human
system be able to receive biologically safe
food. The atmosphere is an important
medium for the transport of metals from
various sources, often hundreds of
kilometers from the emission.

Based on the results obtained
during the research on the influence of
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BNIMAAHMETO Ha Pas/INyHN 3aMbpCuUTENN OT
cybcTpata OT oTnagblM OT  MUHA
"KnwHnua" n TEL, "KocoBo B" B O65ny,
BbpPXYy Kb/IHAEMOCTTa W pacTexa Ha
3e/1IeHYYKOBUTE KYNTYpU (YyLwKn 1 goma-
M), MOXe ga 6bAae HanpaBeH M3BOAA, Ye
TOKCMYHUTE BELecTBa, NPeuMHO TEeXKU
MeTasiM, UMmaT UHXUOUTOPEH WU CTUMY-
nnpawy, edhexr.

3ambpcasalnte BellecTsa (npax,
SO, NOy CO, H,S) ctumynupart pacTtexa,
Ob/KMHaTa Ha nuctaTa M BUCOYMHATA Ha
cTbbNara Ha 3eNeHYyKoBUTE KYyNITypu B
cybeTtpaTa ot TEL, "Kocoso B" B O6/mu.
BrucounHata Ha cTbbnara Ha 4yllkuTe B
noysara ot oTnagsun ot TEL, "Kocoso B"
(abn6oumnHa 20 cm) cnep 21 gHn e 133%,
[oKaTto npyv YylWwKu OT Cbluna paiioH
(abn6ouunHa 40 cm) e 200% B cpaBHeHue
C KOHTpoOna.

MpyM KOHTPONHWUTE pacTeHus ce
HabnogaBa YCKOpeH pacTex cnep 28
AHn. CTUMynupawoTo Bb3AENCTBME Ha
3ambpcutenute (npax, SO, NO, CO,,
H,S) BbpXy pactexa Ha 3e/leHUYyKoBUTE
KyNTypu ce Hapywasa Ha 28 feH crnep
3a/1araHeTo Ha ekcrnepuMeHTa, npu BCUY-
KN pacTeHus, NOCATW B noysara OT OTna-
Abum ot TEL, "Kocoso B". HUCKM KOHLEH-
TpauMm Ha 3aMbpcuTenin CTUMYy/MparT,
[0KaTo NO-BUCOKMTE KOHUEHTpauun pei-
cTBaT VHXMOUTOPHO. VHxmnbupaHeTo mnnm
CTUMYyNMpPaHeTO Ha KbJIHAEMOoCTTa Ha
cemMeHarta B MPUCHCTBUETO Ha TeXKN Me-
Ta/M B nouysarta npejcrasnisiBa UHXUOU-
paHe WU akTVBMpaHe Ha eH3uMHaTa
cucTtemMa, OTroBOpHa 3a MeTabonuTHUTE
npoLiecn no Bpeme Ha MOKbIBAHETO Ha
cemeHarta. [loBuweHaTta akTMBHOCT Ha
eH3umMHaTa cucTtema, OTroBOpHa 3a
npoLecun npu nokbLNABaHeTO, e ajanTtupa-
He B YC/0BUSATA Ha OKoNHata cpepga no
OTHOLLIEHME Ha KOHTPO/ia, KOeTo € 3aliu-
TEH MeXaHU3bM.

MouBaTa € >XU3HEHOBaXeH eKoso-
TMYEH N CEesICKOCTOMAaHCKN pecypc 1 Tpsb-
Ba fJa 6bje npegnaseHa OT No-HaTaTblu-
HOTO fJerpagupaHe. C HapacTBaHETO Ha
HacesieHMeTo Ha 3emATa, XpaHuTenHute
HYXXU ce yBenuyasat. Bce nak, HapacT-

various pollutants from the substrate of
the mine dump of KiSnica mine and the
Kosovo Thermal Power Plant B Obili¢, on
the germination and growth of vegetable
crops (peppers and tomatoes), it can be
concludes that toxic substances, primarily
heavy metals, have inhibitory or
stimulating effect.

Polluting substances (dust, SO,
NO, CO, H,S) stimulate growth, leaf
length and stem height of vegetable crops
in the substrate of the TPP Kosovo B
Ohbilié. The height of the stems of pepper
in the soil from mine dump of TPP Kosovo
B (20 cm in depth) after 21 days was 133
%, while in pepper from the same site
(40cm in depth) was 200% compared to
the control.

In  control plants, accelerated
growth occurred after 28 days. The
stimulative impact of pollutants (dust, SO,
NO, CO, H,S) in vegetable crops growth
is disturbed after 28 days after the
experiment set up in all plants seeded in
the soil from mine dump of TPP Kosovo
B. Low concentrations of pollutants act
stimulatingly while higher concentrations
act inhibitory.

Inhibition  or  stimulation of seed
germination in the presence of heavy
metals in the soil represents the inhibition
or activation of the enzymatic system
responsible for the metabolic processes
during seed germination.

The increased activity of the enzymatic
system responsible for germination
processes is adaptation in the
environmental conditions in relation to
control, which is a defense mechanism.

Soil is a vital ecological and
agricultural resource and should be
protected protect from the further

degradation. By accelerating the increase
in human populations on Earth, food
demands are rising. However, increasing
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BalLMTE aHTPOMOrEHHU EMUCUN HA TEXKM
MeTanum Morat fAa Hamansat gobusa u
KauyecTBOTO Ha NpoAyKTa.

Te3n wuHOYCTpUasHM 06eKTn Un3-
XBbPASAT oTnagbuu, KOUTO ce TpynaTt B
61130CT A0 S30BUP Ha payaHMyko e3epo
N pekuTe payaHka K CuTHMLA, KOETo
cb3flaBa ouwe MNo-roisM  puck  oT
pa3npocTpaHeHNe Ha TOKCUYHM BellecTsa
OT oTnagbuuTe.

Pe3yntatute, nony4yeHn no Bpeme
Ha eKcrnepyMeHTa, Liie AonpuHecaT 3a no-
[06p0  M3SicHSIBAaHE Ha MNOTEHUMa/THOTO
Ha/IMume M TOKCMYHOCT Ha 3ambpcure-
nMTe OT pgBeTe cMmeTuwa M moraT ga
6bOar  M3non3BaHW 3a  OBMOMOrMYHO
HabnaeHne, 3a ga ce MNoCTUrHe paHHO
OTKpVBaHe Npu 3aMbpcsiBaHe.

anthropogenic emissions of heavy metals
can reduce the product’s yield and quality.

These industrial establishments
release dump soil and depose it next to
the dam of GraCanaCko Lake and the
GraCanka and Sitnica rivers, which poses
an even greater risk of spreading toxic
substances from the mine dump.

The results obtained during the
experiment will contribute to a better
clarification of the potential presence and
toxicity of pollutants from both mine
dumps and can be used for biological
monitoring to achieve early detection of
pollution.
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PE3IOME

M3nutaHn ca yetupmn xubpuga 6po-
KONM npuv NATHO MOJICKO MPOU3BOACTBO
CbC CNegHWTe BapuaHTU Ha ceuTtba w”
3acaxfaHe: BapuaHT C; - ceutba Ha
01.06. n 3acaxpgaHe Ha 01.07., BapuaHT
C, - ceutba Ha 01.06. n 3acaxpgaHe Ha
15.07., BapuaHT C3 - cenTt6a Ha 15.06. 1
3acaxpgaHe Ha 15.07., BapuaHT C,; -
centba Ha 15.06. n 3acaxgaHe Ha 01.08.
n BapumaHT Cs - ceutba Ha 30.06. un
3acaxpgaHe Ha 01.08. Mpwu oTrnexpaHe ¢
nepuos Ha 3acaxjaHe npegn 15 tonn
BEreTauMoHHMA Nepuoj, € C Hail-kpaTka
npogb/xutenHoct Ao 100 pgHuM B
CpaBHeHWe C BapuaHTUTe C MNo-KbCHa
JaTta Ha 3acaxpaHe 1 asryct. Bererta-
UMOHHUAT MEepuog e C Hai-kpatka npo-
ObIDKUTENHOCT OoT 86 AHM npu 30 AHEBHKU
pacteHusi, oTrnejaHn npu ceutba B
nepvoga 1 toHM - 1 tonn. Hai-paHeH
[06MB e nosydeH ot BapuaHT Cy.,

KntouoBun gymu: 6pokonn, nepuop,
Ha BereTauusi, CpoOKoBe Ha ceunTba,
CpOKOBE Ha 3acax/jaHe

Accepted: 26.09.2018

Published: 08.11.2018

SUMMARY
Four broccoli (Brassica oleracea
var. italica Plenck) hybrids were

investigated in field production with four
variants of sowing and planting dates: C; -
sowing on 1% June and planting on 1%
July; C, - sowing on 1* June and planting
on 15" July; C, - sowing on 15th June and
planting on 15" July; C, - sowing on 15"
June and planting on 1* August and Cs -
sowing on 30 June and planting on 1%
August. For the cultivation with a planting
period until 15" July the vegetation period
has a shorter duration of up to 100 days
compared to production variants with a
later date of planting 1% August. The
vegetation period has the shortest
duration of 86 days for 30 day seedlings
produced during the period 1* June - 1%
July. The earliest harvest was obtained in
variant C;.

Key words: broccoli, vegetation
period, sowing date, planting date
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YBOJ,

MpakTuyeckn nHTepec 3a NPon3Boam-
Tenute Ha O6poKoaM npefcTaBfsBa  KOM-
rnsiekca OT CTONaHCKU Npu3Haum, B KOWTO OT
3HayeHue e NpoAbL/HKUTENIHOCTTa Ha nepuo-
[Ja Ha BeretauusTa, KOATO Onpefesisa cpoka
Ha NOCTbMN/IEHNE Ha NPOoAYKUMATa U npwu no-
Kpartka Npoab/KUTE/STHOCT Ha Beretauusta
ce o4yakBa Mo-paHHa Bb3BpalLlaeMocT Ha
B/IOXEHUTE cpenCcTBa 3a Npou3BoACTBO.

Mpoab/mKUTENHOCTTa Ha nepuoja Ha
Beretaumsi ce ekcripecmpa OCHOBHO B 3aBW-
CMMOCT OT TEXHOJIOTVYHW hakTopu Ha npo-
W3BOACTBO, KaTo OT TAX C MbPBOCTENEHHO
3HayeHne morat fga 6baar cpokoBeTe Ha
pa3cagonpoun3BoacTso. B Buirapus gocera
He ca npoBexgaHy npoyysaHua npu 6po-
KO/ CBBbP3aHN C OLEeHKa Ha B/IMAHMETO Ha
CpOKOBETE Ha ceuTba M 3acaxjaHe Bbpxy
NPOAb/IKUTENHOCTTA Ha Beretauusrta. Ta-
KvBa uscneasaHusa obaye ca BaXKHU B CTO-
MaHCKM acnekT, KoeTo obycnaBsa Heobxoau-
MOCTTa OT TAXHOTO MpoBeXjaHe B Hallara
cTpaHa.

Llenta Ha TOBa n3cnensaHeTo Gewe
Ja ce onpenenu edekta OT CPOKOBETE Ha
centba 1 3acaxjaHe Bbpxy Ab/kMHATa Ha
BEreTaumoHHMA NepPUoL Mpu KbCHO MOJICKO
npon3BOACTBO Ha 6OpokoAM B paioHa Ha
KiocteHann.

MATEPVAJT N METOOU

EkcnepumeHTaniHaTa paboTa 6elle
n3segeHa npes nepuoga 2008-2011 r. B
YC/I0BUSA HA KBCHO MOJICKO NPOWU3BOACTBO
Ha onuTHWTEe naowmn Ha WIHCTUTYT no
3emepgenve - rp. KiocteHaun. ViscnegsaHu
6sxa neT cpoka Ha centba n 3acaxnaHe:
BapnaHt C; - ceutba Ha 01.06. un
3acaxpgaHe Ha 01.07., BapuaHt C, -
centba Ha 01.06. n 3acaxgaHe Ha 15.07.,
BapnaHt C; - ceutba Ha 15.06. un
3acaxpgaHe Ha 15.07., BapuaHTt C, -
centba Ha 15.06. n 3acaxgaHe Ha 01.08.
n BapumaHT Cs - ceutba Ha 30.06. un
3acaxgaHe Ha 01.08. VsnuTtBaHuM 6sxa
yeTmpu coprta 6pokonu: Fiesta F1 (Bejo
Zaden - XonaHgus), Marathon F1
(Sakata - AnoHusa), Coronado F1 (Bejo
Zaden — XonaHgusa) un Parthenon F1
(Sakata — AnoHus).

INTRODUCTION

A practical interest for broccoli
producers is the complex of economic
indicators, in which the durability of the
vegetation period determining the time of
production and the shorter duration of
vegetation is expected to be lower than
the return of inputs.

The length of the vegetation period
is mainly expressed in accordance with
the technological factors of production,
out of which the terms of the transplants
production can be of prime importance. In
Bulgaria, studies on broccoli have not yet
been conducted to assess the impact of
sowing and planting time on the
vegetation period durability. Such studies,
however, are economically important,
which determines the necessity of their
implementation in our country.

The purpose of the present study
was to define the effect of sowing and
planting dates on the durability of the
vegetation period of late field broccoli
production in the Kyustendil region.

MATERIAL AND METHODS

The experimental work was carried
out during the period 2008-2011 under the
conditions of late field production of the
experimental areas plantations of the
Institute of Agriculture - Kyustendil. Five
sowing and planting periods were studied:
variant C; - sowing on 01.06. and planting
on 01.07., variant C, - sowing on 01.06.
and planting 15.07., variant C; - sowing
on 15.06. and planting 15.07., variant C, -
sowing on 15.06. and planting on 01.08.
and variant Cs - sowing on 30.06. and
planting on 01.08. Four broccoli varieties
were tested: Fiesta F1 (Bejo Zaden - The
Netherlands), Marathon F1 (Sakata -
Japan), Coronado F1 (Bejo Zaden - The
Netherlands) and Parthenon F1 (Sakata -
Japan).
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EkcnepyMeHTBLT 6elle 3a/ioKeH Mo
6/10KOB  MeTOo4 3a BCEKM eauH  oT
BapuaHTUTEe Ha onuta, B 4 nosTopeHusa (20
pacTeHusi/NOBTOPEHNE) C TO/IEMMHA  Ha
onuTHaTa nniol, 8 m‘/nosTopeHue. PacTe-
HUsATa ca oTriexaaHy Ha 6pa3foBa NoBbLPX-
HOCT CbC 3acaxgaHe no cxema 80/50cm.
3acaxzaHeTo ce U3BBbPLUM Ha ONUTHO none,
6e3 npepLlecTBEHVK, Ha NoL, NoAAbpXaHa
KaTo yrap. PacTeHusiTa ce oTrnexgaxa Ha
arpopoH N,oPsK;, nocTuraH upes TopeHe ¢
MUHEpanHW TOPOBE Cfef arpoxXvMuueH
aHanM3 3a 3anaceHocT Ha nouysara.
3awmrtata Ha pacTeHusiTa OT BCUYKU
BapviaHTu cpelly 601ecTn 1 HenpuaTenu ce
npoBexgalle C paspelleHn 3a ynoTpeba
npoaykTn 3a pacTuTenHa 3awmta. [lpes
nepvoga Ha BereTauusi ce U3BbpLUBALLE
rpaBMTa4yHO HarnosiBaHe C MOMMBHa Hopma
30 - 40 m*da n Hopma Ha HanosiBaHe 3a
nepuoga Ha Beretauysa 400 - 450 m*/da.

PacTeHusita OT neTTe BapuaHTa Ha
onuTa OT BCeEKM eAuWH OT WU3NUTBaHWTe
coptoBe 6pokonn 6sixa u3ceABaHU Mo
npusHaka BereTalMoHeH nepuoa — nepuoja
OT 3acaxjaHe [0 pekoNTMpaHe Ha
LEeHTpasTHM UBETHU rnasu (gHn).

MonyyeHnte gaHHM 6sixa obpaboTe-
H/ MaTemMaTuyeckn 4pes TpudakTopeH wu
ABydhakTopeH [AVCNEePCUOHEH aHau3
(Lakin, 1990) n MHOXEeCTBEH AMCMEPCMOHEH
aHanu3 (Duncan, 1955), kato e nos3BaH
cTaHAapTeH coduTyep.

PE3YJITATN N OBCBXAJAHE

B npoBefeHOTO npoy4ysaHe ce
peructpvpa 3HauMTenHa WU3MEHYMBOCT Ha
CTOMHOCTUTE Ha M3CnefBaHus MNpU3HaK no
BapuaHTM npe3 YyeTupute TOAMHU Ha
npoyyBaHeTo, KOUTO ca B rpaHuum ot 82-83
OHn npe3 2009 r. n 2010 r. CLOTBETHO 3a
BapuaHTn C; nu C, go 116 aHu npes3 2010 r.
3a BapuaHT Cs (Purypa 1). Hair-ronsma e
M3MeHUMBOCTTa 3a BapuaHT C,, Npu KOWTO
BeretaumoHHnAT nepuog ot 98,5 aHm 3a
nbpBaTa rogmMHa ot npoy4yBaHeTo HamasisiBa
no 83 aHn npes3 2010 r. MoyTn BCEKN efnH
OT MeTTe BapuaHTa Ha onuTta AeMOHCTpupa
KpaTka NPOABL/IKMTENHOCT Ha BeretaumsaTa
npes pasnuyHy roguHn. B To3mn cMucbn Hali-
Jobpa peanusauva, 3a BapuaHTt C; e
oTyeTeHa npe3 2009 r., 3a BapunaHT C, npes

The experiment was conducted in 4
replications (20 plants/repeat) with a test
area of 8 m%replication for each of the
experimental variants. The plants are
grown on a furrowed surface by planting
in 80/50 cm scheme. Planting was carried
out on an experimental field, without a
precursor, on a fallow area. The plants
were grown on agrophony NyPisKis
achieved by fertilizing with mineral
fertilizers after agrochemical soil stock
analysis. Plant protection of all variants
against diseases and pests was carried
out with authorized plant protection
products. During the growing season,
gravity irrigation with irrigation rate of 30 -
40 m®/da and irrigation rate for the
vegetation period 400 - 450 m®da was
done.

Plants of the five variants of the
experiment from each of the tested
broccoli varieties were examined for the
vegetative period - the period from
planting to harvesting of central flower
heads (days).

The obtained data were
mathematically processed by three-way
and two-way analysis of variance (Lakin,
1990) and multiple dispersion analysis
(Duncan, 1955), using standard software.

RESULTS AND DISCUSSION

In the study, a significant variability
of the investigated trait was recorded for
variants over the four years of the survey,
ranging from 82-83 days in 2009 and
2010 respectively for variants C; and C,
to 116 days in 2010 for variant Cs (Figure
1). The highest variation for variant C, is
that the 98.5 days of vegetation period for
the first year of the study decreased to 83
days in 2010. Nearly each of the five
variants of experience demonstrated a
short duration of vegetation in different
years. In this sense, the best realization
for option C; is reported in 2009 for
variant C, in the following year, while the
appropriate  production conditions for
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cnejpawara roguHa, a 3a BapuaHT C;
NoAXoAsLLmM ca YC/10BUATa Ha NPOU3BOACTBO
npes nocnegHara roguHa oT n3cnefBaHeTo.
Hai-kpaTka Beretaums 3a BapmaHtn Cy4 1 Cs
e peructpupaHa npes 2008 r.

CpefHo 3a nepuoga Ha npoy4ysaHe
CTOMHOCTUTE MO BapuaHTn 3a u3cneasaHus
npu3Hak ca B rpaHuuu ot 86 aHu go 110,5
AHn (Purypa 1). Mpu Tpu oT BapuaHTute Cy,
C, n C;z cbC CpOK Ha 3acaxgaHe go 15.07.
nepvoga Ha Beretaums e C Hai-kpaTka
npogbxuTenHocTTa no 100 gHu. Bereta-
LOHHUAT Nepuog, ce yabnkasa npu oTriex-
[JaHe npy BapuaHTUTE C MO-KbCEH CPOK Ha
3acaxfjaHe. B cTtonaHckm acnekT no-kparka-
Ta NPOABL/KMTENHOCT Ha nepuoja Ha Bere-
Taumsa e >xenaH npusHak OT Npou3BOAM-
Tenure.

MpU3HaKbLT € C Hal-HUCKa CTOWHOCT
npv npom3BoacTBo Ha 30 AHeBeH pascap, B
nepuoga 01.06. - 01.07. Mpu TO3M BapuaHT
€ OTYeTeHO U Hali-cnabo BapupaHe Mexnay
roAVHUTE Ha n3nuTBaHe.

variant C; are the ones of the final year of
the survey. The shortest vegetation for
variants C, and Cs was registered in
2008.

On average, for the period of the
study, the values for the variants for the
tested feature were between 86 days and
110.5 days (Figure 1). In three of the
variants, C;, C, and Cz with a planting
period of 15.07., the vegetation period has
the shortest duration of up to 100 days.
The vegetation period is extended for
cultivation with later planting dates. From
an economic point of view, the shorter
duration of the vegetation period is a
desirable feature for the producers.

The examined trait has the lowest
value production of 30 day seedlings
during the period 01.06. - 01.07. This
variation also recorded the Ilowest
variation between years of testing.

O BapuanT C1 @ BapnanT C2 B Bapuant C3 B Bapuant C4 B BapuanTt C5

AHn 140 o

80 o

60 o

40

20 +

2008 r.

2009 r.

2010r. 2011r. 2008 r. - 2011 r.

a, b...Duncan’s multiple range test (p<0.05)

dur. 1. BnnsaHmne Ha CpOKOBEeTE Ha centba un 3aCaxgaHe BbpPXy BeretaulMoHHUA

nepvop,

Fig. 1. Influence of sowing and planting dates on vegetation period

MposiBuTe Ha wm3cneaBaHus Npus-
HaK Npy BCUYKM COPTOBE Ce NMMUTUPAT
oT BapuaHtn C, n C4 KbAeTo nepuoja Ha
BeretTauumsaTa CbOTBETHO € C Hai-kpaTka U

The manifestations of the studied
trait for all varieties are limited by variants
C; and C,4, where the vegetation periods
are the shortest and the longest,
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Hali-ronsima npoAbL/HKUTENHOCT. BapupaHe-
TO Mexay copToBeTe e Hali-cnabo npu
oTrnexjaHe c pascaj OT nbpsa gaTta Ha
centba 01.06. n 3acaxgaHe Ha 01.07., kato
npu TO3W BapuaHT BCUYKM  W3NUTBaHU
reHoOTVNU ca ¥ ¢ Hain-kpaTka Beretauus — 3a
copt Fiesta F1 85 gHu, Marathon F1 88
AHn, Coronado F1 87 gHu u Parthenon F1
84 pgHu (Purypa 2). Tlpu ocTaHanmte
CpOKOBE Ha ceuTba W 3acaxpgaHe, npwu
BCWYKM COPTOBE Ce HabsogaBa ysennyasa-
He Ha NPoAbL/MKUTENHOCTTa Ha nepuoga Ha
Beretauusi B CpaBHeHVe C NbpPBUA BapuaHT
Ha onuTa n gocturat 111 gHm npu Fiesta
F1, 109 gHu 3a Marathon F1, 114 aHn 3a
Coronado F1 n 108 gHu npu Parthenon F1.
[ndepeHumpaHocTTa Mexay CcopToBeTe
BbB BCEKW €4VH OT BapuaHTuTe € OTHOCU-
TEeNHO €/1abo NpPOsiIBEHA, KaTto pas/imkuTe
BbB BereTauMoHHUS nepuos ca ot 3 Ao 7 HW.

AHann3bT Ha BapmaHcuTe 3a npo-
Ob/DKMTENIHOCTTA Ha Beretaumsta nokas-
Ba, ye HaK-cunHo BnMsAHME oT 75,61 %
BbpXy OucnepcuaTa Ha npusHaka okas-
BaT pasnimuuaTa Mexagy BapuaHTuTe Ha
onuta, a ocTaHaIMTe PakToOpn Ha N3MEH-
YMBOCT MMaT He3HauuTeneH edpekt go 10
% (Tabnuua 1). Pe3yntatuTte OT gucnep-
CWMOHHUTE aHa/IM3nM 3a BCEeKM eguH oT
U3NUTBaHUTE COPTOBE NOKasBaTt, ye fJe-
TepMuHuMpaLl, ehbekT BbpPXY ekcnpecuaTa
Ha wu3cnefBaHUSA MpPU3HaK MpU BCUYKK
reHoTUNM okasBaT [oKa3aHuTe pasnmuns
MeX/y CpOKOBeTe Ha pascajonpousBoj-
CTBO, KaTo cunara Ha BAUsiHUE e oT
70,65% po 85,21 % (Tabnumua 2).

respectively. The variation between
cultivars is the lowest in seedlings from
the first date of sowing 01.06. and
planting on 01.07, with all the genotypes
tested being the shortest for the Fiesta F1
85 days, Marathon F1 88 days, Coronado
F1 87 days, and Parthenon F1 84 days
(Figure 2). For the remaining sowing and
planting periods, all cultivars show an
increase in the length of the vegetation
period compared to the first variant and
reach 111 days for Fiesta F1, 109 days
for Marathon F1, 114 days for Coronado
F1 and 108 days for Parthenon F1. The
differentiation between the varieties in
each of the variants is relatively weak,
with the differences in the vegetation
period of 3 to 7 days.

The analysis of variances of
vegetation durability showed that the
strongest effect of 75.61% on the
dispersion of the trait showed the
differences between the variants of the
experiment, while the other variability
factors had an insignificant effect up to
10% (Table 1). The results of the
dispersion analyzes for each of the tested
varieties show that the proven differences
between the terms of the growing have a
determinant effect over the expression of
the studied trait in all genotypes , with the
influence ranging from 70.65% to 85.21%
(Table 2).
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O BapuanT C1 @ Bapuant C2 @ Baprant C3 @ Bapnant C4 8 Bapuant C5

Ann 140 o

120

100

B0

0 o

a0 4

2o

2008 r 2009 r 2010 r. 2011 r 2008 r. - 2011 r.

Fiesta F1

o rc1 @ rcz @ rcs @ T cam + cs

Arv 140 -

120

100 o

20

a0 4

20

2008 r. 2000 r. 2010 r. 2011 r. 2008 r. - 2011 r.

Marathon F1

O BapuanT C1 @ BapuanT C2 @ Bapuant C3 @ BapuanT C4 @ Bapuant G5
A 140

1zo -

100 -

s0 -

so -

a0

ES

2008 r 2000 r. 2010 r. 2011 r. 2008 r. - 2011 r

Coronado F1

o T c1 @ rcz @ T+ cs @ T cam + cs

Ann 140 o

120

b

100 o

s0 <

a0 4

=20

2008 r. 2009 r. 2010 r. 2011 r. 2008 r. - 2011 r.

Parthenon F1
a, b...Duncan’s multiple range test (p<0.05)

dur. 2. CopToBa peakums Mo Mpu3HaK NPOABL/HKUTENHOCT Ha BereTauyMoOHHUS
nepuog
Fig. 2. Varietal response for durability of the vegetation period
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Tabnuua 1. TpudakTopeH AUCNEPCUOHEH aHa/IN3 Ha NPOABL/DKUTENIHOCT Ha BereTauMOHHUS Nepuos U BAMSHUE Ha
thakTOpUTE Ha BapupaHe

Table 1. Three-way analysis of variance of durability of vegetation period and influence of variability factors

dakTopu Ha BapupaHe / Factors of variation
KoMMoHeHTH
BapuaHT Copt MoguHa
Components Variant Variety Year AxB AxC BxC AxBxC
BapuaHc / Variance 1655,98 57,82 198,02 33,71 205,48 71,22 42,99
Cuna Ha snmane 75,61 1,32 2,26 3,08 9,38 1,63 3,93
Influence (%)

A — BapwuaHT, B — Copr, C — l'oguHa
A — Variant , B — Variety , C — Year
** kkk . nokasaHocT npu p<0.01, p<0.001;
*x xx% - significant at p<0.01, p<0.001

Ta6bnvua 2. [BydakTOpeH [AWCMNEPCUOHEH aHa/M3 Mo CopToBe O6poKo/M 3a Mpu3Haka MNpPOAbL/HKUTESTHOCT Ha
BEreTauuoHHUS nepuoa 1 BANsiHMe Ha (hakTopuTe Ha BapupaHe

Table 2. Two-way analysis of variance of broccoli varieties for duration of vegetation period and influence of variation

factors
Fiesta F1 Marathon F1 Coronado F1 Parthenon F1
dakTopu
Cuna Ha Cuna Ha Cuna Ha Cuna Ha
Ha BapupaHe
BNIMsAHNE BMMsiHNE BNMsHNE BNMsHNE
Sources BapuaHc BapwuaHc BapwuaHc BapwuaHc
of variation Variance Influence Variance Influence Variance Influence Variance Influence
(%) (%) (%) (%)
BapuaHT / Variant 787,45 81,88 418,70 70,65 517,25 85,21 613,93 85,08
MoanHa / Year 145,80 3,79 2,45™ - 192,20 7,92 96,80 3,35
Bapuakt x ToguHa | 57 oo 11,13 150,45™ 25,39 33,95" 5,59 75,18" 10,42
Variant x Year

*x kkk . nokasaHocT npu p<0.01, p<0.001; ns — HeJoka3aHo

*x xx% _significant at p<0.01, p<0.001; ns — not significant
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MonyyeHnTe pesyntaTy OT Npoy4ysa-
He Ha B/IMSIHWETO Ha CPOKOBETEe Ha pasca-
[0Npon3BOACTBO BbPXY U3CNEABHUA MpU3s-
Hak nokassa, 4ye npu otrexgaHe ¢ 30
[HEeBeH pascaj nonyyeH B nepuoga
01.06. - 01.07. BeretaUMOHHUAT NeEpPUOL e C
Han-KpaTka Npoab/mKUTENHOCT (86 AHW). bu
MOT/I0 fa ce NpeAnosioxu, Yye no-kpartkara
Beretauusi Npu ycnoBusiTa Ha TO3WM CPOK Ha
pa3cafonpon3BOACTBO MOXe 61U ce ObiKn
Ha Ob/XUHaTa Ha [eHs, KoATO JocTtura
CBOA MakCMMyMm WUMEHHO B nepuoga ot 15
40 30 toHu.

Pesyntatute oT ToBa npoyyBaHe 3a
B/IMSIHNE Ha CPOKOBETE Ha ceutba wu
3acaxaHe BbpXy NPOABL/DKUTENHOCTTA Ha
nepuoja Ha Beretaums CbOTBETCTBAT B
npeobnagasallarta Cu 4acT Ha pesynratu
Nnoslyd4eHn Npu npoBexaaHe Ha Apyrn no-
[o6Hu n3cnegsanus. Singhal et al. (2009) n
Saikia et al. (2010) cbLo ycTaHoBABAT, Ye
npu MO paHHW JaTn Ha ceutba npoabi-
XWUTENHOCTTa Ha BereTauuMoHHUA nepuoj e
no-kpatka. B npotuBopeune Ha ToBa obaye
ca pesynraruTe nosaydeHu ot Hossain et al.
(2011), cnopepn KOMTO NepUOALT Ha BereTa-
Lnsa ce pefyumpa, HO Npu oTriexaaHe ¢ no-
KbCHU AaTtun Ha centba.

Mpn TO3M  TMN  M3C/NedBaHus,
Ha/IMYMEeTO Ha pasHOMOCOYHM pe3ynTaTy,
BEPOATHO Ce [Ab/DKM Ha pasnuyvata B
KIMMaTUYHUTE 30HWM U arpok/immatuyHuTe
YC/0BMS1 B pailoHWTE Ha NpoyYBaHe, KakTo
W Ha reHeTU4yHUuTe OCOBEHOCTU Ha M3NUT-
BaHUTE COPTOBE W TexHuTe cneundunyHn
NposiBM KbM YC/OBUATA Ha MPOM3BOLACTBO.
B arpo6uonornyeH acrnekt TtoBa 6u Tpsa6-
B&/10 Aa O3HauyaBa, ye pesynratuTte nosy-
YeHW 3a KOHKpeTeH palioH Ha nposexjaHe
Ha u3cnefBaHusATa ca B 3HauuTesHa cTe-
NeH Ba/IMAHWN 3a MECTHUTE ycnosus. B ta3n
Bpb3ka pesyntatute 3a edpekta Ha cpo-
KoBeTe Ha ceutba 1 3acaxjaHe nosyyeHu B
ToBa u3cnefsaHe, We 6baaTr NPUIOKUMU
3a ycnoBusiTa Ha paiioHa B KOWTO e npose-
[JeHo npoyuyBaHeTo. Vimaiku npeggug, ye
Tesn pesyntatm obaye B 3HaUMTENHA
cTeneH ca nofobHW M Ha MnosyyeHuTe oT
Apyrn uscnegosarenu, B Apyru panoHu Ha
npoyysaHe, To 61 MOI0 Ja Cce cunTa, Ye Te
BEPOATHO 6uxa Mornv ga 6baaT peanvsu-
paHn npu oTrnexgaHe v B ApYyr1 ycnosus
Ha HallaTa cTpaHa.

The results obtained from a study
of the influence of planting times on the
test indicate that when cultivated with 30
day seedlings obtained in the period
01.06. - 01.07., the vegetation period has
the shortest duration (86 days). It could
be assumed that a shorter vegetation
period under this planting period may be
due to the length of the day that reaches
its maximum in the period from June 15
to June 30.

The results of this study on the
impact of sowing and planting time on the
duration of the vegetation period
correspond to the predominant part of the
results obtained from other similar
surveys. Singhal et al. (2009) and Saikia
et al. (2010) also found that for earlier
sowing dates, the durability of the
vegetation period is shorter. However,
contrary to this, the results obtained by
Hossain et al. (2011), according to which
the vegetation period is reduced, but
when cultivated with later sowing dates.

In this type of research, the
presence of divergent results is probably
due to differences in climatic zones and
agro-climatic conditions in the study
areas, as well as to the genetic
characteristics of the tested varieties and
their specific manifestations in the
production conditions. From an agro
biological point of view, this should mean
that the results obtained for a particular
area of research are largely valid for local
conditions. In this regard, the results of
the sowing and planting effect obtained in
this study will be applicable to the
conditions of the area where the study
was conducted. Considering, however,
that these results are similar to those
obtained from other researchers in other
areas of research, it could be suggested
that they may be realized under
cultivation and other conditions in our
country.
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n3BOAM

1. Mpu oTrnexaaHe CbC CPOK Ha
3acaxpgaHe pgo 15.07. nepuoabT Ha
Beretauua e C no-kpatka Npoab/KuTen-
HocT o 100 AgHM B CpaBHEHME C
BapvaHTU Ha NPOM3BOACTBO C MO-KbCHa
jata Ha 3acaxpgaHe 02.08.

2. BeretauMoHHMAT nepuog e c
Hali-kpaTka NPOABL/MKUTENHOCT OT 86 AHU
npu nponssoacteo ¢ 30 AHeBeH pascaf
nosiyvyeH B nepuoga 01.06. - 01.07.

3. Haii-cunHo BAnsHUE BBPXY
aucnepcuata Ha npusHaka 75,61 %
oKasBaT pas/iMunsaTa Mexay BapuaHTute
Ha onuWta, a ocTaHanuTe QakTopu Ha
N3MEHYMBOCT MMaT He3HauuTeneH edekT
0o 10 %.

4. [eTepMuHupall edqekt BbpXy
eKcnpecusaTa Ha uscnegsaHus nNnpusHak no
COpTOBE OKasBaT AoKaszaHuTe pasnyus
MeXx/y CpPOKOBEeTe Ha pa3cafonpov3Boj-
CTBO, Karo cunara Ha BnusaHue e ot 70,65
% o 85,21 %.

CONCLUSIONS

1. The cultivation with a planting
period until 15.07. vegetation period has a
shorter durability of up to 100 days
compared to production options with a
later date of planting 01.08.

2. The vegetation period has the
shortest duration of 86 days for 30 day
seedlings produced during the period
01.06. - 01.07.

3. Most significant impact on the
dispersion of the trait - 75.61% have the
differences between the variants of the
experiment , while the other variability
factors have a negligible effect of up to
10%.

4. The proven differences between
the terms of the seedling production for
every variety have a determinant effect on
the expression of the studied feature, with
the influence force ranging from 70.65%
to 85.21%.
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PE3HOME
Canarara (Lactuca sativa L.) e
egHa OT Hali-cTapuTe  3e/1eHYYKOBU

KynTypw. MNopaan LEHHUTE A XpaHUTENHN,
OVETUYHN 1 fle4yeBHU CBOICTBA T e buna
oTrnexaaHa owe npes cpefHuTe BEKOBeE.
Canatarta Kato 3e/ieH4yykoBa Kyntypa ce
cpewa B MNOYTW BCUMYKM CTpaHu. Hali-
ronemn nnown 3aema B EBpona,
CeBepHa Amepuka n B HoBa 3enaHgus.
Canarata ce Hanaga OT ronsam 6pow
dMTonaTtoreHn, MPUYMHUTEIM HA WKOHO-
MWUYECKM 3Ha4yMMK 60fecTn, a CcTeneHTa
UM Ha MposiBa U HanajeHwe ce BNusie B
rofisiMa cTeneH OT KAMMaTUYHUTE YCJIOo-
BMS Ha OTr/exgaHe Ha canatarta. Lienta
Ha HacTosLLeTo npoyyBaHe 6Gelle fa ce
OTKpuAT 6onectn no canartara, UHAYLM-
paHn OT abuoTWyHu cTpec hakTopw.
WN3cnepBaHuATa 6sxa NpoBefeHn BbPXY

Accepted: 29.10.2018

Published: 08.11.2018

SUMMARY

The lettuce (Lactuca sativa L.) is
one of the oldest vegetable crops. Due to
its valuable nutritional, dietetic and
healing properties, it was grown in the
Middle Ages. Salad as a vegetable culture
is found in almost all countries. The
largest areas occupy in Europe, North
America and New Zealand and attacked
by a large number of phytopathogens
causing economically significant diseases
and their degree of manifestation and
assault are greatly influenced by climatic
growing conditions.

The aim of the current study was to detect
diseases in lettuce induced by abiotic
stress factors. Studies were conducted on
19 lettuce varieties in the Educational
experimental field of the University of

289



19 coprta canatu, 3acafeHn npu Tpu
pas/IMyHM YCNoBMSA C MO TPU NOBTOPEHUS
Ha YOI1 — BpaxgebHa (Tpu Tuna Kyntu-
BaLMOHHM CbOPBXEHUA — ABE HEOTONse-
MW OpaHXepun U HUCHK TYHEeN NOKPUTK C
nonnmepHo on, 6e3 TpeTupaHus).
O6cnegBaHuAaTa 6sixa NpoBedeHV Mpes
eceHTa ¥ ABYKpaTHO B HA4Yasi0ToO U B Kpas
Ha nponieTTa Ha 2016 1 hrHaHcKMpaHu no
Mpoekt 17/2016 Ha NTY. Bcuukn pacTte-
HUS CbC CUMMTOMM Ha 3abo/sBaHETO ca
uscneABaHn B labopartopusita, a 3aryou-
Te ce OTuMTaxa cratucTmyecku. Pactu-
TenHuTe npobu CcbC CbMHEHUE 3a BUPYC-
Ha MHA)eKUMs 6sixa NOAJIOXKEHN Ha Cepo-
norMyeH aHanus, a rbOHMTE naToreHun
6sxa U30/IMpPaHN  BbPXY XpaHUTEeNHU
cpean n bewe m3BbpLieHa MopdoNorny-
Ha (MuKpockoncka) naeHtudpukauuns. Pe-
3y/TaTuTe OT NpPOy4YBaHMATa NoKas3Bar, ye
BMpPYCHA WH(peKUNs He e YyCTaHOBEHa.
YcTaHOBEHM U wnAeHTUMUMpaHn 6sxa
re6HUTE natoreHn Verticilium, Botritis n
Septoria spp., NpMUMHUTENN Ha 6GOecTu
no pacrteHusAta. Hai-ronamo HanageHwe
N NposiBa YCTAHOBUXME OT CUBO THUEHE
npw Tpu copTa Fuzila, Funfix n Sumetie, a
nponagaHeto pgocturHa o 90 % wu B
Tpute noBTOpeHus. W3sAcHaBaHe Ha
B/IMSHNETO Ha CTpec uakTtopuTe Lie
nogo6pu Ka4yecTBOTO M KOJIMYECTBOTO Ha
oTrnexgaHara MpoAyKUWs OT pas/inyHu
copToBe canata oTrexgaHun B
KOHKPETHUS KNIMMAaTWYEH PaiioH.

KntowoBn gymun: crtpec pakrtopu,
6onectn no canartata, MNpoekt 17/2016
NTY, Codouiicko none

yBO/[,

Y Hac ce oTrexaar ABe pasHo-
BMAHOCTU — rflaBecta casiata u mMapyns.
LUupokata ynoTpeba Ha canarata ce
Ob/DKM  Ha  BKYCOBUTE, AWETUYHUTE W
XpaHutenHute U kKayectsa. Cbabpxa
a30THM BellecTBa BbB (hopmMa Ha
HeobxoAMMUTE 3a YOBELLKMA OpraHu3bM
6entTbumHM. OCOBGEHO LEHHa € KaTo
M3TOYHVMK Ha MUWHEepasiHn CONW, [NaBHO
doocchop, Kanwii, xensaso, Butamunnte C,
A n Bl. Mo cvabpxaHue Ha uenynosa

Forestry, located in the region of Sofia
field. The plants were planted at three
different conditions with three repetitions
without treatments (three types of
greenhouses - two unheated
greenhouses and low tunnel covered with
a polymer foil). The observations were
conducted in the fall of 2015 and twice at
the beginning and at the end of spring
2016 and funded under Project 17/2016 of
the Forestry University. All plants with
symptoms of the disease were examined
in the laboratory and the losses were
reported statistically. Samples of plants
with  suspected viral infection were
subjected to a serological analysis and
fungal pathogens were isolated on
nutrient media and a morphology
(microscopic) identification was carried.
Up to date, the results of the studies
indicate that the viral infection has not
been established yet. The fungal
pathogens as Verticilium, Botritis and
Septoria spp., causaing plant diseases
were established and identified. The
largest attack and manifestation of gray
mould was found in three varieties Fuzila,
Funfix and Sumetie and the degree of
looses reached more than 90%.
Explaining the impact of stress factors will
improve the quality and quantity of crops
grown from different varieties in the
particular climate area.

Key words: stress factors, lettece
diseases, Project 17/2016 FU, Sofia
valley

INTRODUCTION

Two varieties are grown in our
country — the head lettuce and lettuce.
The wide use of lettuce is due to its taste,
dietary and nutritional qualities. It contains
nitrogenous substances in the form of the
proteins necessary for the human
organism. Especially valuable as a source
of mineral salts, mainly phosphorus,
potassium, iron, vitamins C, A and B1.

With the content of cellulose, lettuce is
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Mapynsata  npeBb3x0oXga  rnaesecrtara
canata. logxpaHBaHeTO C as3oTeH Top
(o6opcku TOp) TPsA6Ba Aa 6BbAE CbYeTaHO
C BHacsAHeTo Ha dochopHM K Kasmeswu
TOpoBe MNpe3 eceHTa C AbfbokaTa opaH
Ha noysata. M3nuwbKbT OT a3o0T [onpu-
Hacs 3a NoBMLIABAHETO Ha HUTpaTMTeE B
nuctata (http://recepty.bg/gradina_b8-122-Salata).

B bBbarapua nnowmte 3a npowus-
BOZCTBO Ha casiataTa ce yBenmumxa Kak-
TO Ha OTKPUTO Taka U B KyNTUBALMOHHM
cbopbXeHusa. Cnopepn Kartalov et al.
(1989) nnowmte Ha TeputTopusTa Ha
Bbnarapua ca 5000 da. Mpe3 2014 r.
canartute 6saxa oTrnexagaHm Ha 4270 da, ¢
o6wa npoaykumsi ot 3817 t B TOBa 4MCNO
oT oTkpuTute nmowmn 3460 da, a oT
opaHxepun 14205 da ¢ pobusB 1658 t
(agrostat.bg, 2015). MNMpaBu BnevartneHne
npe3 2015 r. naowuTe ca KOHUEHTpUpaHu
B OpaHXepuu C MOMIMMEPHU MOKPUTUS Ha
nnow, okoso 109 ha c obwo npousBoa-
CcTBO 5439 t kaTto AAna Ha opaHxepwuii-
HoTO e 70% u po6bus oT 15339 kg/ha nnm
120000 pacteHus oT ha (FAO, 2015). 3a
2017 uma pbCT B OpaHXepuitHOTO Npoun3-
BOACTBO C Haf 52% u pekonTta o1 2958 t B
cpaBHeHne ¢ 1928 t npe3 2016 (MAFSF,
2018).

Canarata ce Hanaga OT rofsMm
6poin dwmTonaToreHn, MPUUYUHUTENN Ha
MKOHOMWYECKM 3Ha4yMMn OGONecTu, Kato
cnBo rHneHe (Ellis and Waller, 1974),
yepHo rHueHe (Pieczarka and Lorbeer,
1974) wn centopuosa (Bertus, 1972), a
CTerneHTa UM Ha NposiBa M HanageHue ce
B/IMSiE B rO/1AMa CTEMEH OT KIMMaTU4HUTE
YCNOBUSA Ha OTreXaaHe.

MN3scHABaHe BNUSHMETO Ha Tesn
ycnosus BOAM A0 nogobpsBaHe Ha kadvec-
TBOTO Ha OTIeXJaHe 1 nosulaBaHe Ko-
INYECTBOTO U KAYECTBOTO Ha nosyyeHara
NPOAYKUUS OT pasfIM4yHn COpTOoBE casata
OTrNIeX4aHn B KOHKPETHUS KIMMaTU4eH
paiioH. AHanM3bT Ha [AaHHU CAYyXM 3a
N3roTBSIHE Ha NPENOPbLKN 3@ YCHbBbPLLEH-
CTBaHe Ha npuaaraHara A0 MOMEHTa Tex-
HOJIOTUSA 1 We ce oTpas3u BbpxXy NoBULLIA-
BaHe Ha JOXOAMTe Ha MPOU3BOAUTENINTE.

OcHOBHa LUeNn Ha UW3BbpLUEHUTE

superior to the lemon lettuce. Feeding
with nitrogen fertilizer (manure) should be
combined with the introduction of
phosphorus and potassium fertilizers in
autumn with the deep plowing of the soil.
The surplus of nitrogen contributes to the
increase in nitrate in the leaves
(http://recepty.bg/gradina_b8-122-Salata).

In Bulgaria, the areas for lettuce
production increased both in the open and
in the cultivation facilities. According to
Kartalov and others. (1989) the territory of
Bulgaria is 5000 da. In 2014, the lettuces
were grown on 427 ha, with a total
production of 3817 t, including open areas
3460 da and 14205 da greenhouses with
a yield of 1658 t (agrostat.bg, 2015). It is
striking in 2015 that the areas are
concentrated in  greenhouses  with
polymer mulch coatings on an area about
109 ha with a total production of 5439 t,
with the share of the greenhouse
production being 70%. And a vyield of
15339 kg/ha or 120000 plants of ha (FAO,
2015). In 2017, greenhouse production
grew by over 52% and has been
harvested 2958 tonnes lettuce compared
to 1928 tonnes in 2016 (MAFSF, 2018).

The lettuce is attacked by a lot of
phytopathogens responsible for
economically significant diseases such as
gray rot (Ellis and Waller, 1974), black rot
(Pieczarka and Lorbeer, 1974) and
septoriosis (Bertus, 1972) and their
degree of appearance and attack to a
large extent depends by the climatic
conditions of cultivation.

Clarifying the impact of these
conditions leads to improving the quality
of farming and increasing the quantity and
quality of the resulting production of
different varieties of lettuce grown in the
particular climate area. Data analysis
serves to make recommendations for
improving the technology used so far and
will have an effect on raising producers’
incomes.

The main purpose of the research
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n3cnefBaHva e ycTaHoBABaHe U UAEHTU-
uumpaHe Ha 6onectm no canaraTa
(Lactuca sativa L.) var. romana u var.
capitata, KakTo 1 NPUYMHK 38 Bb3HUKBaHE-
TO MM, CBBbp3aHW C B/IMSSHUETO Ha abuo-
TUYHW cTpec haktopu. [aHHuTte oOT
HaCTOALLOTO MpOoy4YBaHe Lie NoMorHaTt 3a
HamansBaHe Ha pucka 3a obema u
KauyecTBOTO Ha NosiyyeHaTa NpoayKLus.

MATEPVAJT U METOOU

3a nocturaHe Ha Ta3u uen 6sxa
oTrnefaHn u 3acageHu 19 coprta canara.
Bsaxa 3acageHu Hag 1290 6posa pacTeHus
B TPV Pas/iM4HM YC/O0BUSA, C MO YeTupu
noBTOpeHus n 6e3 TpetupaHusa. Obecnea-
BaHuATa 65xa NpPoBeAeHW Npe3 eceHTa Ha
2015 r. 1 oBYKpPATHO B HA4a10TO U B Kpast
Ha nponetTa Ha 2016 r. Bcnuku pacteHus
nokasasim cuMMNTOMM Ha 6osiectn 6sxa
nscnefgaHv B 1abopaTopHu YC/I0BUSA.

B HacTOoAWOTO npoyyBaHe M3nos-
3BaxmMe OGMONOrMYHUTE METOAM 3a WAEHT-
nrkauma Ha rb6HM 601ecTn nNo canata-
Ta, OCHOBaBalLM Ce Ha uaeHTugmLmpaHe
ypes3 M3Mnon3BaHe Ha W3KYCTBEHW XpaHu-
TenHn cpeaun, mopdosornyHa naeHTudu-
Kauus Ha rbOHU NaTtoreHn n CeposiornyHm
METOAN C MHOTO MO-ronisiMa 4yBCTBUTEN-
HOCT N 6bp3vHa ELISA BapuaHTh Kato
WHOMPEKTEH CaHABUY C  MOJIMKIOHAIHU
(German-Retana et al., 2008) ni1 MoHo-
KnoHanHn aHtutena (Candresse et al.,
2007). MpobuTte OT pacTeHnst CbC CbMHe-
HMe 3a BMpyCHa MHekuusa 6sxa nogno-
XEHW Ha ceposiornyeH aHanus 3a Lettuce
mosaic virus (DAS-ELISA)(Clark and
Adams, 1977). M3non3saxme yHuBepca-
neH 6ydep 3a ekctpakuusa (pH 7,3) u
MOMMK/IOHA/IHN  aHTUTena Ha cupma
Sediag, ®paHuus 3a ceponornyeH aHa-
nn3. MbOHUTE naToreHn 6sxa M30/mpaHu
BbpXy XpaHutenHu cpegun (KOA n BA) n
6ewe un3BbpLIEHA MopdonornyHa (MuK-
pockKorncka) naeHtTugukaums. Bcmukm nso-
natn oT obwo 32 6pos pacTeHust ce us-
BBbPLUM MOBTOPHa nocsska. OkoHYaTesHa-
Ta naeHTMdmrKauus 3a re6HMTE naroreHun
6elle n3BbpeHa Ha 10 n 14 aeH.

was to identify and identify lettuce
diseases (Lactuca sativa L.) var. Romana
and var. Capitaia, as well as their causes,
related to the influence of abiotic stress
factors. The data from this study will help
reduce the risk for the volume and quality
of the output.

MATERIAL AND METHODS

To achieve this goal, 19 varieties of
lettuce were planted. Over 1290 plants
were planted in three different conditions,
with four replicates and no treatments.
The investigations were carried out in the
autumn of 2015 and twice in the
beginning and end of spring of 2016. All
plants showing symptoms of disease were
examined in laboratory.

Et the present study, were used the
biological methods for the identification of
mushroom diseases in lettuce based on
identification using artificial feeding media,
morphological and serological methods
with much greater sensitivity and speed
ELISA variants such as indirect sandwich
with polyclonal (Retana et al., 2008) or
monoclonal antibodies (Candresse et al.,
2007).

Plant samples suspected of having a viral
infection were subjected to a serological
assay for the Lettuce mosaic virus (DAS-
ELISA) (Clark and Adams, 1977). A
universal extraction buffer (pH 7.3) and
polyclonal antibodies from Sediag, France
for serological analyses were used.

The fungal pathogens were isolated on
nutrient media (PDA and WA) and
morphological (microscopic) identification
was performed. All isolates, a total of 32
plants were reisolated. The final
identification for fungal pathogens on days
10 and 14 was performed.
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PE3YJITATU N OBCBXXOAHE

VimyHoeH3umeH wmeTon (DAS —
ELISA)

Pesyntatute oT npoBegeHUTe n3y-
HOEH3UMHM TECTOBE 1 OT U3MEPBAHETO Ha
onTuyeckata nabTHOCT (OD), cbriacHo
U3NCKBaHMATa Ha (oupmara npou3BOAU-
Ten B nocnepHusa etan Ha ELISA TecTa 3a
LMV ca oTpaseHu B Tabnmua 1.

RESULTS AND DISCUSSION

Immunoassay Method (DAS -
ELISA)

The results of the serological tests
and optical density measurements (OD),
as required by the manufacturer in the
final stage of the LMV ELISA test, are
shown in the Table 1.

Tabnuua 1. PesynTtatu oT ELISA TecT 3a LMV

Table 1. Results of ELISA test for LMV

Data OD/ Ob6saBsBaHe Ha NOMOXUTENEH pe3ynTar
60min
Blank (soga) 0.009 Sample with OD > 0.119 = Positive (+),
Positive control (K+) 0.119 OD =0.0881t0 0.119 = +/-.
Negative control (K-) 0.055 Negative: OD < [K(-)] : [2xOD K(+)] — 20%
Substrat (cy6cTpar) 0.048 Positive: OD > 2x[ODK(-)] + 20%;
Negative/Positive (+/-): [K(-)] > OD < [K(+)].
ELISA Test for
Ne | Region Variety Origin LMV Results
Value oD +/-
1 UOP Vrajdebna Maritima ET Radev 0,048/0,055 0,0515 -
2 UOP Vrajdebna Kriska ET Radev 0,050/0,065 0,0575 -
3 | UOP Vrajdebna Malice ET Radev 0,046/0,047 0,0465 -
4 UOP Vrajdebna Malice ET Radev 0,049/0,056 0,0525 -
5 UOP Vrajdebna Satine ET Radev 0,049/0,049 0,049 -
6 | UOP Vrajdebna Fanela ET Radev 0,055/0,055 0,045 -
7 UOP Vrajdebna Frisday ET Radev 0,036/0,054 0,0505 -
8 | UOP Vrajdebna Frisday ET Radev 0,051/0,051 0,051 -
9 UOP Vrajdebna Jazzie ET Radev 0,042/0,041 0,0415 -
10 | UOP Vrajdebna Donertie ET Radev 0,058/0,050 0,054 -
11 | UOP Vrajdebna Aquarel ET Radev 0,059/0,044 0,0515 -

O6cbXxpgaHe Ha pesynTtatmTe oT
ELISA TecT

OT u3BbPLIEHNTE ABe 06cnensa-
HAS W OT HanpaseHWTe wu3cneaBaHus
ype3 ELISA Ha o6uwo 11 6pos pacTeHus
BMpPYCHa WHekuma oT Lettuce mosaic
Virus He e ycTaHOBeHa.

Bcuukmte 11  pacteHusa  6sxa
cbbpaHM Npu npoBexaaHe Ha TPeToTo
obcriegBaHe KbM Kpas Ha Mecel, Mai.
Hab6niogaBaHute BusyasiHA CUMMATOMM
HanogobsiBaxa Te3W Ha BUPYCHa MHdek-
uUusi, HO TakaBa He ce fokasa. YacTt oT
pacTteHusiTa cnef nocrbnBaHe B nabopa-
TopusiTa 6sIXa AOMb/IHUTE/THO aHasIN3K-

Discuss the results of an ELISA
test

From the two investigations carried
out and from the ELISA tests of a total of
11 plants, a viral infection of the Lettuce
mosaic virus was not established.

All 11 plants were harvested during
the third survey at the end of May.

Observed visual symptoms resembled
those of a viral infection, but this has not
been proven. Some of the plants were
further analyzed after the introduction to
the laboratory, and another symptom of
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paHu n belwe gokasaHO APYro ecTecTBO
Ha nposiBUAUTE Ce€ CUMMNTOMM — B
OocHOBaTa M KOpPeHuTe Ha [ABe pacTeHust
6s1xa yCTaHOBEHWN Harpu3BaHus U XonoBe
Ha Hacekomu, a TpeTo pacTeHue, KOeTo
OCTaBMXMe TMpuU €ecTecTBEHU YC/0BUSA
cnepf ABe ceaMuuM nokasa npusHaum Ha
reHeTUYHN MPOMEHM Npu CcopT Satine,
HanogobsBsawm acumaums.
HeoTkpuBaHETO Ha BWpYCHa WH-
doekumsa B uM3criefBaHMTe pacTeHus mno-
TBbpXAaBa CesieKUMoHHaTa pe3nCTEeHT-
HOCT Ha pacTeHusiTa KbM Lettuce mosaic
Virus — MKOHOMWYECKN Hai-onacHus npu
Npon3BOACTBOTO Ha canara.

BrnonornyeH metop,

OT aHanm3upaHnTe 89 6pos pacTe-
HUSA OT MbPBOTO, BTOPO, TPETO U YETBBP-
TO o6cnengaHe 6sxa U30NMpaHu rboHUTE
natorenu: Verticilium spp., Botritis spp.,
Septoria  spp. u Alternaria  spp.,
npuynHUTENN Ha 6onecTn No canarara.

Mpu wn3BbLPLIBaHE Ha 06cneaBa-
HuATa npe3 Mecel, AekeMBpu 6axa OT-
KpUTW pacTeHWs C HAeTHABaHWSA U 3arHn-nu
yyacTblUM OT fUcTHaTa netypa. Bcuu-ku
nucTa 651xa 3a/10KeHN BbB BlaXHa Kamepa.
Cnep epHocegMUYeEH WHKY6a-LMOHEH ne-
puog 6sxa MMUKpOCKONUpaHu U naeHTudu-
uupaHu re6H1 natoreHn ot pog Alternaria n
pog Verticilium. 3a okoHuaTesiHa WOEHTU-
dvkauusi Ha nosyyYeHUTe W30/10TU U3NOS-
3Baxme MeToja Ha Mukpockonupaxe. 36u-
paxme nsonatute, passunu ce Bbpxy KOA,
3al0TO naTtoreHWTe ce pasBMBaxa MHOMO
6bP30 BbPXY Hesl, 0TKOJIKOTO BbpXy BA.

JokazaHa 6ewe wHekuMsaTa Ha
cnegHuTe MNpUYMHMTENU Ha 6onectu no
pacTteHusTa: Verticilium spp. e ycTaHOBEH B
5 6pos pacTteHua oT coptoBe Fuzila,
Aquarel, Funfix; ot Botritis spp. B 46 6pos
pacTeHusi oT cnefHute coptoBe: Funride,
Funtasia, Malice, Fuzila, Satine, Fanela,
Sumetie, Jazzie, Aquarel, Funfix, Ostralie;
Septoria spp. B 19 6posa pacTeHus oOT
coptoBe: Funride, Funtasia, Fuzila, Satine,
Fanela, Jazzie, Aquarel; n Alternaria spp. B
o6Wo 22 6posi pacTeHuMss OT COpPTOBE:
Funride, Funtasia, Fuzila, Sumetie, Aquarel,
Ostralie (Tabnuua 2).

the symptoms was proven — at the root
and roots of two plants, insect pests and
motions were found, and the third plant
we left under natural conditions after two
weeks showed signs of Genetic changes
in the Satine variety resembling fascia.

The non-detection of viral infection
in the test plants confirms the selective
resistance of plants to the Lettuce mosaic
virus — the most dangerous on lettuce
production.

Biological method

Of the 89 plants analyzed in the
first, second, third and fourth tests, the
fungal pathogens  were isolated:
Verticilium spp., Botritis spp., Septoria
spp. and Alternaria spp., causative
agents of lettuce diseases.

When performing the surveys in
December, plants with spots and rotting
areas of the leaves were found. All leaves
were laid in a damp chamber. After one
week incubation period, fungal pathogens
of the genus Alternaria and genus
Verticillium were microscopically
identified. For the final identification of the
resulting isolates we used the microscopy
method. We chose the isolates that
developed on the PDA because the
pathogens developed very quickly on it
rather than on the WA.

The infection of the following plant
diseases has been proven: Verticilium
spp. is found in 5 plants of Fuzila,
Aquarel, Funfix; of Botritis spp. in 46
plants of the following varieties: Funride,
Funtasia, Malice, Fuzila, Satine, Fanela,
Sumetie, Jazzie, Aquarel, Funfix,
Ostralie; of Septoria spp. in 19 plants of
varieties: Funride, Funtasia, Fuzila,
Satine, Fanela, Jazzie, Aquarel; and
Alternaria spp. in a total of 22 plants of
varieties: Funride, Funtasia, Fuzila,
Sumetie, Aquarel, Ostralie (Table 2).
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Tabnuua 2. PasnpegesieHne Ha ycTaHOBeHaTa rbOHa MHAeKLMa No copToBe
Table 2. Identification of fungi infection by variety

o T YCTE.HOIEEHVI naroreHu nu'r;%t:l: —
i = » < OU pacTeHusa
— variety § f_E_ 83 | Verticilium B‘c))tritisp Septoria | Alternari ?Le;gism‘;"r']tsh
Spp. spp. Spp. a spp.

1. Maritima 72 37

2. Funride 72 23 3 4 2 9

3. Kriska 72 28

4. Florine 72 22

5. Funtasia 72 66 2 1 1 4

6. Noisette 72 50

7. Malice 72 34 4 4

8. Fuzila 72 72 2 8 9 6 25

9. Satine 72 14 3 1 4

10. | Fanela 72 42 4 1 5

11. | Sumetie 72 35 5 3 8

12. | Frisday 72 38

13. | Donertie 72 10

14. | Jazzie 72 35 5 2 7

15. | Aquarel 72 | 49 1 1 1 3+ 6

16. | Isi 45194 72 6 2+ 2

17. | Funfix 72 61 2 8 10
18. | Ostralie 36 13 3 5 8

19. | Hettie 36 9

Total plants number | 1296 | 644 5 46 19 22 92

Mpn obcnepBaHnsiTa 3a yCTaHOBS- In the investigations for the
BaHe Ha rbbHM natoreHn Gewe n3Bbp- | detection of fungal pathogens, a

LIEHO N OTYETEHO OGUOMETPUYHO U3Mep-
BaHe Ha nponagHanuTe pacteHus. Pe-
3ynTatute nokasaxa, 4e HSKOM COpTOoBe
ca Hanb/IHO M3rybeHn uny nponagHanv B
opaHxepuiiHn ycnosus (Tabnuua 3).

biometric measurement of the fallen
plants was carried out and reported. The
results showed that some varieties were
completely lost or collapsed in
greenhouse conditions (Table 3).
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Tabnuua 3. Bpoli 3gpaBu pacTeHNs No COPTOBE, OTUEHETW Npu obcneaBaHuATa
Table 3. Numbers of healthy plant by variety, detected after observations

Planting 1% observation | 2™ observation 3 observation
No Variety plants 08.02.2016 11.03.2016 08.04.2016
04.12.2016
1. Maritima 72 71 38 35
2. Funride 72 70 49 49
3. Kriska 72 68 44 44
4, Florine 72 63 50 50
5. Funtasia 72 57 18 6
6. Noisette 72 64 36 22
7. Malice 72 66 41 38
8. Fuzila 72 64 3 0
9. Satine 72 62 58 58
10. Fanela 72 54 31 30
11. Sumetie 72 72 38 37
12. Frisday 72 65 34 34
13. Donertie 72 70 63 62
14. Jazzie 72 67 49 37
15. Aquarel 72 67 29 23
16. Isi 45194 72 68 66 66
17. Funfix 72 57 15 11
18. Ostralie 36 31 23 23
19. Hettie 36 36 27 27
Total number
of healthy plants 1296 1172 712 652

O6cbxpgaHe Ha pesyntatute OT
6MONOrNYHMTE MeToan 3a uAeHTUU-
Kaums Ha rbOHN naToreHu

Bb3 ocHoBa Ha nosiydyeHuTe
pesyntatute KoHcTatupame, 4e Hai-
YecTo cpewaHuTe bOHM NaToreHn mno
canaTata B palioHa Ha CodmiickoTo
nosie ca ot pogoseTe Alternaria, Botrytis,
Verticilium un Septoria, ¢ pasnanyHn
npegnoynTaHnss OT  COPTOBETE  KbM
MecTarta Ha OTIieXxgaHe, KakTto e cnopej,
niTepatypHute u3TouHMuM  (Atanasov,
1957). MonyyeHnuTe pesyntatn AEeMOHC-
TpUpat BAUSHWMETO Ha HUCKM TemnepaTty-
pyv Npu nponajaHe Ha pacTeHusTa, noa-
XpaHBaHun ¢ 060pcKn Top Npe3 eceHTa Ha
2015 r. KaTo BaXeH cTpec dakTop.

Discussing the results of biological
methods for the identification of fungal
pathogens

Based on the results obtained, we
find that the most common fungal
pathogens on the lettuce in the area of
the Sofia valley are from the genera
Alternaria, Botrytis, Verticilium and
Septoria, with different preferences from
the varieties to the breeding sites
according to literary sources (Atanasov,
1957). The results obtained demonstrate
the influence of low temperatures in the
fall of manure-fed plants in the autumn of
2015 as an important stress factor.
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HacTosileTo npoyuyBaHe He OTKpU
NpUYMHUTENS HA MaHaTa no canarara —
Bremia lactucae Regel., ¢ koeTo ce NoTBLP-
X[aBa yCTONUYMBOCTTA HAa COPTOBETE CpPeLLy
TO3M WKOHOMMWYECKM 3HAuYMM naTtoreH no
canarara.

ArpomeTeopoIorMyHn pesynratu

Cnep nonydyHeTe pesyntatu ot
61OMETPUYHOTO OTUMTaHe Ha nponagHan-
Te pacTeHusi 06pabOTUXME [AaHHWUTE OT

nonyyeHnTe MWHUMATHW  TemnepaTypHu
CTOIAHOCTH oT CocpuiickoTo nosne.
(www.stringmeteo.com). OT  oT4YeTeHusA

nepuog nnn obwo 60 aHM B 29 AHW MUH
Temnepartypwu ca 6unm nog 0°C, npu 27 gHn
ca 6unm pgo 10°C m camo B 4 [OHM
CTOlHOCTUTE ca HagMuHaum 10°C.

N3BOAN

BupycHa wuwHdekuns oT Lettuce
mosaic virus He e yctaHoBeHa. HeoTkpu-
BaHETO Ha BUpPYCHa WHMbeKumns B uscnes-
BaHNWTE pacTeHus MNOTBbpPXAaBa Ceflek-
LMOHHaTa Pe3NCTEHTHOCT Ha pacTeHusTa
KbM Lettuce mosaic virus — MKOHOMUYECKHU
Hali-onacHus npy NpPoM3BOACTBOTO Ha
canara.

YcTaHoBeHaTa Mnpe3 BereTauuoH-
HUA nepuog WMHeKUMs He ce oT/Myasa
OT pgobpe mno3HATUTE W XapakTepHu
npuunMHUTENM Ha 6onecTn no canaraTa.
Haii-uecto cpelwaHuTe rbOHM nNaToreHu
no canarara B palioHa Ha CodMicKoTO
none ca ot pogosete Alternaria, Botrytis,

Verticilium wn Septoria, ¢ pa3nnyHu
npegnoynTaHns oT copToBeTe. Hali-
YyBCTBUTE/NIHW  COPTOBE  KbM  [bOHU

WH(pEeKUMM 1 nponagaHe cnepg  HUCKK
TemnepaTtypu 1 TopeHe ¢ 060pckM Top ca
Fuzila, Funride u Funfix n Sumetie.

Kato ce cbnocrtaBAT pesynrarure
Ha ycTaHOBEHA WHMEKUMS N OTYETEHOTO
nponagaHe, ce npegnonara, 4e CTpec
pakTopW, KaTto TemnepaTypa, BoAa,
CBET/IMHA N CbAbPXaHWe Ha HUTpaTK B
noysata BAUASAT BbpPXy MosBarta Ha
naToreHu.

The present study did not find the
downy mildew — Bremia lactucae Regel.
This is confirmed the resistance of the
varieties against this economically
significant pathogen.

Agrometeorological results

After the submitting of results of
the biometric reading of the fallen plants,
we processed data from the obtained
minimum temperature values from the
Sofia field. (www.stringmeteo.com). From
the reported period or a total of 60 days
in 29 days, temperatures were below 0°
C, 27 days were up to 10° C and in just 4
days the values were exceeded 10° C.

CONCLUSIONS

Viral infection of Lettuce mosaic
virus has not been established. The non-
detection of a viral infection in the test
plants confirms the selective resistance of
the plants to the Lettuce mosaic virus —
the most dangerous on lettuce production.

The infection found during the
growing season is not different from the
well-known and characteristic causative
agents of lettuce diseases. The most
common fungal pathogens on the lettuce
in the Sofia valley are from the genera
Alternaria, Botrytis, Verticillium and
Septoria, with different varieties. The most
sensitive varieties of fungus infections and
low temperature fertilization and manure
fertilization are Fuzila, Funride and Funfix
and Sumetie.

By comparing the results of an
established infection and the reported
failure, it is believed that stress factors
such as temperature, water, light and
nitrate content in the soil affect the
appearance of pathogens.
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PaboTtarta e yact oT npoekT Ne 17
oT 2016 r., cbuHaHcupaH oT HUC npu
NTY Ha Tema: ,OTroBop Ha 6UONOTNYHUSA
cTpec dhaktopy Mpu pasnnyHu canatu
(Lactuca sativa L.) var. capitata u var.
romana B CogouiickoTo none* n e nogno-
MOrHata 3a npejctaBsiHe OT MPOEeKT
BGO5M20P001-2.009-0034 ,lMoakpena
3a pasBMTMETO Ha HayyHuA KanauuTeT B
JlecoTexHnyeckn yHnBepcuTeT®.
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BrinaHne Ha abnoTUYHN (paKTopU BbPXY pa3BUTMETO Ha
NOYBEHM NaTOreHu Npu oTrneXxaaHe Ha canarara
(Lactuca sativa L.) var. romana u var. capitata nog,
nonmeTusieHoBo ¢oosIno
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Effect of abiotic stress factors on the presence of
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PE3IOME

Llenta Ha npoyuBaHeTO 6Oelle faa
Ce YCTaHOBAT abuoThyHUTE hakTopu,
KOWUTO BNUSAAT BbpXY MposiBata Ha 6onec-
™M no canartata (Lactuca sativa L.) var.
romana u var. capitata, otrnexgaHu nog
nonnetnneHoso donno B CodININCKOTO
none. Bb3 ocHOBa Ha nocTaBeHaTa LUen
3a/10KMXME OMUTHM napuenkn B ABe Mno-
BTOpeHusa canatu ¢ ¢onmo v ABe nap-
uenkn 6es dponuno. 3a ga cbnNocTaBuM pe-
3ynTatute npeaBapuTesiHo Gelle n3BbP-
LeHo npo6oB3eMaHe OT noysaTta 3a 3ana-
CEHOCT C as0T, thocgop n kanuii. Mpose-
Joxme obcneaBaHua npe3 mecel es-
pyapy 2017 wn aHa/M3Mpaxme MnpuchLC-
TBUETO Ha NOYBEHW NaTOreHn B ONUTHUTE
napuenu. OTKpUTM 6sxa nouBeHoobuTaBa-
Wy rebu ot pogosete Alternaria, Fusarium,
Rhizoctonia, Botritis, Aspergillus, Penicillium
1 Mucor. Mpu BTOPOTO 06CneaBaHe npeau
BCTbMBaHe B akTUBHa Beretauus CbLUO

Accepted: 29.10.2018

Published: 08.11.2018

SUMMARY

The aim of the study was to identify
the abiotic factors that influence the onset
of diseases in a salad (Lactuca sativa L.)
var. romana and var. capitata, grown
under polyethylene film in Sofia field.
Based on the objective, we set plots
experienced in duplicate salads with foll,
and two plots without foil. In order to
obtain comparable results we carried out
soil sampling in advance to check the
availability of nitrogen, phosphorus and
potassium.

The first inspection was conducted in
February 2017 with an analysis of the

presence of soil pathogens in the
experimental plots. So far we have
identified soil fungi of the genus

Alternaria, Fusarium, Rhizoctonia, Botritis,
Aspergillus, Penicillium and Mucor. The
second inspection will be conducted
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N3BBbPLUNXME NMPoboB3EMaHe Ha pacTeHus
CbC cMMNTOMW Ha 6onecTn. CbnocTaBux-
Me MWKPOOWMONOrMYHUTE NokKasaTtesnn npe-
OV 1 cnep 3aBbpliBaHe Ha BeretauusTa.
Pesyntatute nokasaxa no-fo6po passu-
TME Ha pacTeHusATa, OTIIeXAaHu nog
noaMeTUNeHOBOTO pono, 6e3 nposia Ha
MoYeHn NaToreHu, 3acTpallasalliy npona-
JaHeTo uMm. Cneg nosiyyeHuTe pesyntartu
npenopbyBame Ha NPOM3BOAUTENUTE W3-
non3BaHe W BHeApsiBaHE Ha nonunetue-
HOBOTO (posiMo cpelwly nponagaHe u
3arybu Ha canartu nog Bb3fencTeneTo Ha
HUCKM TemnepaTypu U OT MNOYBEHOOOU-
TaBaly naToreHu.

KnrouoBu aymu: Crpec,
abnoTUYHM (pakTopu, NOYBEHN MaTOreHu
no canata, mynd, Mpoekt 17/2016 ITY.

YBO/,

B Bbarapusa canararta ce oTriexaa
Ha OTKPUTO Karto 3MMHA W MpofeTHa
Kyntypa, a npes nocnegHuTte roavHu Hali-
4YeCcTO B KyNTMBAUWOHHUW  CbOPBXEHUS.
3abonsBaHuATa ca 3HauYUTesIeH orpaHuya-
Ball, thakTop 3a NPOM3BOACTBO Ha canara.
EcTecTBOTO M yecToTara no Tesn 3abons-
BaHMs 3aBWCW OT MECTHUTE YC/I0BUA.
M3BecTHn ca 65130 75 3abonssaHus no
canararta (UMaT pas/IMyHM  MPUYUHU 1
eTnonorva). Te ca pesynrar OT B3aMMoO-
OENCTBMETO MexAay pacTeHneTo (Mmapyns),
nartoreHa (6akTepvasiHu, bOHW, BUPYCHMU,
dwuTonnasmMeHn u Ap.) WM ycnosBusATa Ha
OKOo/HaTa cpefa. AGUOTUYHWUTE YC/IOBUS,
npuymHABaT 3abonsBaHWsA No casaTara BbB
BpemeTo. TA M3nckBa NOCTOAHHA BIXKHOCT
Ha noysata npes Lesvs nepuos Ha pactex.
Bapuaumm B HanosiBaHeTo, 0CO6eHO Mo
BpemMe Ha eTana Ha obpa3syBaHe Ha rn1aBa-
Ta, MOXe fa ce OoTpas3u Ha npou3soauTen-
HOCTTa M KauyecTBOTO Ha canararta. Pesuc-
TEHTHOCTTa WM  YyBCTBUTE/NIHOCTTA Ha
HSKOV COpTOBe caata U BUPY/IEHTHOCTTa
Ha natoreH ca OCHOBHUTE pakTopy 3a
pa3BUTMETO Ha 3abofisiBaHe Mpu canatara.
Pa3nuuHute copToBe ce  pasnmyasar
3HaUMTENHO NO CBOAATA peakuus KbM
natoreHnte (Van Bruggen et al., 2004).
MHOro nmpuumMHUTENIM Ha 6onectu no
pacTeHusaTa ce npegasar 4pe3 noysara.

before the active growing season, with a
sampling of plants with disease symptoms
and comparison of the microbiological
parameters after the end of the salad
growing season. Currently the results
show a significantly better development of
plants grown under the plastic film without
the occurrence of pathogens threatening
collapse of salad plants. After the final
results, we sincerely hope to recommend
to salad producers to implement the use
of foil against the collapse of lettuce under
the influence of low temperatures and
pathogens.

Key words: Stress, abiotic factors,
soil pathogens on lettuce, mulch, Project
17/2016 FU.

INTRODUCTION

In Bulgaria the salad is cultivated
outdoors as a winter and spring crop, and
over the recent years it is most often
grown in cultivation facilities. Diseases are
a significant limiting factor in salad
production. The nature and frequency of
these diseases depends on local
conditions. About 75 diseases are known
for the salad (having different causes and
etiology). They are the result of interaction
between the plant (lettuce), the pathogen
(bacterial, fungal, viral, phytoplasmic, etc.)
and environmental conditions. Abiotic
conditions cause salad diseases over
time. Salad requires constant soil humidity
throughout the growth period. Variations
in irrigation, especially during the head
formation phase, may affect the
productivity and quality of the salad. The
resistance or sensitivity of some salad
varieties and pathogen virulence are the
main factors for the development of salad
disease. Salad varieties differ significantly
in their response to pathogens (Van
Bruggen et al., 2004). Many plant
pathogens are transmitted through the
soil. There they overwinter or pass a
certain stage of their development.

Another group of pathogens develops
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Tam Te npe3vmMyBaT UKW NpPeMuHaBaT onpe-
[JeneH eTan oT pas3sBuTueTo cu. [pyra rpyna
natoreHn ce passuBart U3LANO B noysara,
KbAeTo napasutupar Mo KOpeHuTe Ha
pacteHuatTa WM 3aceTuTe  CeMeHa.
VikoHOMUueckn BaxkHW 6onecTn ca maHaTa
(Bremia lactucae Regel), 6pawHecta maHa
(Erysiphe cichoracearum DC.); kadsiBu
NNCTHY neTHa (Septoria lactuca Pass.); cnBo
rHneHe (Botrytis cinerea Persoon) cknepo-
TIMHO yBsixBaHe (Sclerotinia sclerotiorum
(Lib.) de Bary u Sclerotinia minor Jagger),
Mo3aiika (Letuce mosaic virus),
BakTepuosaTa no canararTa
(Xanthomonas campestris pv. vitians Br.
Dowson) u gp. (Atanasov, 1957; Van
Bruggen et al.,, 2004; Candresse et al.,
2007). BaxHn ca v noyBeHO obuTaBamte
natoreHn kato Verticillium spp., Pythium
spp., Rhizoctonia spp., Phytophthora spp.,
Thielaviopsis spp., Fusarium spp. u Botrytis
spp. (Neshev and Atanassov, 2006;
Subbarao and Koike, 2007; Miles, 2011).

Mpe3 nocnegHuTe roAvHU B 3€/1EH-
YyKOMpPOM3BOACTBO Ce npuiaratT u Taka
HapeyeHWTe My/uYMpaHnsa WM NOKpuBaHe
Ha rnoysarta OKOJI0 pacTeHusiTa C pas/inyHu
marepuanu, perynupawiy  BOogHWTE U
Bb3AYLWHNTE pPexXvMy B MNOBBPXHOCTHUSA
cnoil Ha nouysata. [lOYBEHOTO MNOKpPUTME
nofo6psiea MMKpPOGUOIOrMyHaTa akTMBHOCT
Ha pu3ocdiepHUTE MUKPOOPraHW3mMu, YCKo-
psBa 1 ONTMMU3Mpa Temna Ha NocTbhBaHe
Ha XpaHuUTeslHUTE efIeMeHTM B JIECHO
ycBouma popma 1 OT TaM nogobpsisaHe Ha
KO/IMYECTBEHUTE W KayeCTBEeHWUTe rokKasa-
TENN Ha noslyyeHata 3e/feHyYyKoBa MNpoAyK-
uma. TexHonorusATa HaMasnisiBa unn Bb3npe-
naTcTBa noseara Ha nnesenn (Hochmuth,
2001). B mMHOro m3crefBaHnsi ca yctaHoBe-
HU pasfiknTe Mexay pas/nyHWTe BUAoBe
nosveTWIeH, U3Non3BaH 3a MynuupaHe Ha
nouseHata  noebpxHocT  (Olsen  and
Gounder, 2001; Johnson and Fennimore,
2005). [JokaszaHu ca npegumcTBaTa  Ha
NoMEeTUIEHOBUAT MyN4 B CpaBHEHWE C
HemyfnumpaHata MnoBbPXHOCT. [Mpu BCUYKK
ONnTU ca OTYETEHWN NO-BUCOKM A06UBKM U NO-
[0o6po  KayecTBO Ha NpoAykuusta B
CpaBHEHVWEe C HeMy/4yMpaHuTe BapuaHTu
(Suh et al., 1991; Gross and Karla, 2002;
Yordanova, 2008).

BnuaHve Ha abuoTnuHute pakTopu

entirely in the soil where they parasite on
the roots of the plants or the sown seeds.
Economically important diseases are
downy mildew (Bremia lactucae Regel),
powdery mildew (Erysiphe cichoracearum
DC); brown leaf spots (Septoria lactuca
Pass.); Botrytis cinerea Persoon, white
mold (Sclerotinia sclerotiorum (Lib.) de
Bary and Sclerotinia minor Jagger),
Letuce mosaic virus, Bacterial Leafspot of
Lettuce (Xanthomonas campestris pv.
vitians (Brown) Dowson) and others
(Atanasov, 1957, Van Bruggen et al.,
2004; Candresse et al., 2007). Important
pathogens are soil-borne such as
Verticillium spp-, Pythium spp-,
Rhizoctonia spp., Phytophthora spp.,
Thielaviopsis spp., Fusarium spp. and
Botrytis spp. (Neshev and Atanassov,
2006; Subbarao and Koike, 2007; Miles,
2011).

In recent years, so-called mulching
or covering of the soil around plants with
different materials regulating the water
and air regimes in the surface layer of the
soil are applied in vegetable production.

The soil coating improves the
microbiological activity of rhizospheric
microorganisms, accelerates and

optimizes the rate of intake of nutrients in
easily absorbable form and hence
improves the quantitative and qualitative
indicators of the resulting vegetable
produce. This technology reduces or
prevents the occurrence of weeds
(Hochmuth, 2001). In many studies,
differences were found between the
different types of polyethylene used for
soil mulching (Olsen and Gounder, 2001;
Johnson and Fennimore, 2005). The
advantages of the polyethylene mulch
compared to the non-mulched surface
have been proven. In all experiments,
higher yields and better produce quality
were reported compared to non-mulched
variants (Suh et al., 1991, Gross and
Karla, 2002; Yordanova, 2008).

The influence of abiotic factors on
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BbpXY Pas3BMTMETO Ha MOYBEHM MATOreHU
npu OTIeXAaHe Ha 3VMHUTE COpTOoBe
canarara nog, nonveTuneHoBo onno He ca
JocTaTbyHO npoyyeHn B CodoniickoTo nose.
ToBa HM faBa OCHOBaHve f[a Ce nposefe
HaCTOALLETO Hay4yHO M3cfiefBaHe c uen, Aa
ce nony4yat Hay4yHo 0BOCHOBaHW M3BOAM U
Npenopbk1 3a MPUIOKEHWE Ha To3u BUf
MynuupaHe B NpakTukara.

Llenta Ha u3BbpLIEHWTE W3CMenBa-
HUA Gelle ga ce yCTaHOBM BAUSIHME Ha
abnotnyHnte  haktopn  (Temnepatypa)
BbpXY Pa3BMTVETO Ha MNOYBEHW MaToreHu
npu oTrnexgaHe Ha canartata (Lactuca
sativa L.) var. romana u var. capitata nog v
6e3 nonueTwieHoBo onuo. [laHHuTe OT
HacCTOALLOTO MpoyyBaHe Le nomMorHat 3a
HaMasiiBaHe Ha pucka 3a KO/IM4ecTBOTO U
KauyecTBOTO Ha noslyyeHaTta npoayKums.

MATEPVAT N METOON

OnutbT  3asiokmMxme B YOI
BpaxnebHa - /ITY B nepnoa ot HOEMBPU
2016 po anpun 2017 .

NlabopaTtopHuTe aHanmM3n bsixa nposepge-
HM B MuUKpobmonornyHata v duronaTo-
nornyHarta naéoparopusa B JITY n B LieH-
TpanHata nabopatopus No kapaHTMHa Ha
pacTeHusita, BABX B Codusi.

Matepuanu: TloarotoBkata Ha
rnoysata B oOpaHXepuATa e cTaHgapTa,
BK/IOYBaLla opaH Ha 10-15 cm, peso-
BaHe criej npejwecTBeHuka U nogpas-
HsABaHeTo. [MoyBeHaTa NoBbLPXHOCT belle
odhopmeHa Ha HUCKM nexu 6e3 Tupose u
6e3 npunaraHe Ha xepouyman. MNpes 2015
B OpaHxepuaTa e OWI0 UN3BBPLLIEHO
TopeHe ¢ pobpe yrHun obopckn Top. 3a
paBHOMEpPHO BrarosanacsisBaHe n 6bP30-
TO M APYXHO MOHUKBaHe 6elle n3BbpLUe-
HO HanosiBaHe No 6pasaun ¢ okoso 25 m?
Boga Ha Jekap. [Mapuenkute 6sxa
MOKPUTU C MOJIMMEPHUA MyNn4Y OT BUS
Shanghai HiTec Plastic, LLP-PLA/Starch
blends ¢ pebenvHa 12u. U360pbT HU ce
060CHOBaBa C NOMNY/IAPHOCTTA Ha CUHTe-
TUYHUTE MOKPUTUA C HUCKA LieHa, nekoTa
Ha NPUIOXeHNEe N ObArOTPanHoCT.

PactutenHn npobu: PascagbT

the development of soil pathogens in the
cultivation of winter varieties of salad
under polyethylene foil has not been
studied sufficiently in the field of Sofia.
This gives us ground to carry out the
present scientific study in order to obtain
scientifically sound conclusions and
recommendations for the application of
this type of mulching in practice.

The aim of the research was to
determine the influence of abiotic factors
(temperature) on the development of soil
pathogens in salad farming (Lactuca
sativa L.) var. romana and var. capitata
under and without polyethylene foil. The
data from this study will help reduce the
risk of on quantity and quality of output.

MATERIAL AND METHODS

We set the experiment in the
academic experimental field with the
University of Forestry in Vrazhdebna in
the period from November 2016 to April
2017. The laboratory analyses were
carried out in the microbiological and
phytopathological laboratory with the
University of Forestry and the Central
Laboratory of Plant Quarantine with the
Bulgarian Food Safety Agency (BFSA) in
Sofia.

Materials: Soil preparation in the
greenhouse was the standard one,
including plowing of 10-15 cm depth,
miling after the predecessor and
alignment. The soil surface was formed in
low-lying beds without ridges and without
application of herbicides. In 2015, the
greenhouse was fertilized with well-rotten
manure. For uniform moisture retention
and fast and collective germination, the
irrigation was made in furrows with about
25 m3 of water per decare. The plots
were covered with the polymeric mulch of
the Shanghai HiTec Plastic type, LLP-PLA
/ Starch blends with a thickness of 12 p.
Our choice was based on the popularity of
synthetic coatings of low price, ease of
application and durability.

Plant samples: The seedlings
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6elle npousBeeH, NUKMpaH u BbB hasa
3-4 qmcT un npepgoctaBeH o1 MwunaH
Pe3akoB ot rp. lNetpuy. PacTteHnara ot
canaTn 6sxa 3acafieHn B Kpas Ha mecel,
HoemBpu 2016 roguHa Ha 4 pepnosu
NIEHTN WaxmartHo ¢ oMo B 2 MOBTO-
peHus, a ocTaHanara yacT OT pacTeHusTa
6e3 Hero. MNpe3 nNbpBUA Mecel, Noacax-
anxme. B YOI BpaxpebHa - NITY 65axa
3acafieHn 590 6pos canatm oT 3 copTa
AkBapen, OcTpasin ” 4YepBeHa TuM
-Jb0O0B nucT". MNMpobute 6aXxa B3ETU cnepg
nperneg npu nposisn Ha 3abonsiBaHe U
6elle n3BbpLBaH NabopaTopeH aHanms.
MeToau: 3a uamMepBaHeTO Ha TeM-
nepatypara 6eLle u3non3saH MeToabT Ha
KOHTPO/IMpaHUs pPexuMm Ha MeTeoposo-
r’MyHmTe haktopu. daHHuUTe b6sixa exen-
HeBHO o0606LWaBaHn OT TpuU arpome-
TEoposIorMYyHN  cTaHumm B CoOgUICKOTO
none - OpnaHposuyn, bosgHa n KasuyaHe
(http://www.stringmeteo.com). Mukpo6uo-
NOTMYeHNAaT aHamM3 6Gelle  M3BbPLUEH
npeamn 3acaxpgaHe u cnep npnbrpaHe Ha
pekonTtara, 3a fa npocnegum eBeHTyas-
Ha MpoMsHa Ha NoYBEeHUTE MUKpoopra-
HU3MU. AHanM3bT Gelle HanpasBeH upes
VHanpekTeH meToA. MNMoyBeHnTe Npobu 3a
MUKpOOpraHusmmn 6sxa u3cnefsaHn Bbp-
Xy XpaHutesiHu cpean MMA 3a 6aunnu un
cpega Ha Yanek-Jokc — 3a nNJieceHHu
rbou. Mi3uncneHre Ha no4yseHata MUKPO-
niopa B xpaHuTesnHa cpega MMA 3a
6auunnm n Hecnopoobpasysaluy 6akTepun
(Nustorova, 2012). 3a ngeHTtncumkauusa Ha
NMOYBEHN NaToreHn uanonssaxme 6Koso-
rTMYeH MeTo U U30/vMpaHe BbpXy BOAEH
arap (BA) n kapTocheH arap (KA). 3a ga
NnpeyncTMM OTKpUTUTE wn3onatm u fga
npocneaMmMm 1 OTKpMeM npeanoymtaHmaTa
Ha naTtoreHuMTe KbM U3KyCTBEHaTa cpefja,
U3BbPLUBAXMe NOBTOpPHA MU30/M1auma Ha 7-
ua OeH BbpXy NeTpu c gBara Buaa xpa-
HUTeNHa cpefa W nocneasawo MUKPO-
ckonupaHe. MpouecsT ce nosTapsLle npu
BCEKM HOBOOTKPUT U W30/IMpaH NaToreH.
MouBeHnTe NPO6M 3a arpoOXMMUYHW aHa-
13N 6s1xa B3eTW [BYKPaTHO Mpu 3acax-
JaHe 1 npu MpuKNOYBaHe Ha Bereta-
umaTa. AHaniM3MTe ca W3BbPLUBAHU Ha

were produced, replanted in a 3-4 leaf
phase and provided by Milan Rezakov
from the town of Petrich. The salad plants
were planted at the end of November
2016 on 4 staggered rows covered with
foil in 2 repetitions and the rest of the
plants without foil. In the first month we
had to complement the plants. In the
academic experimental field of
Vrazhdebna we planted 590 salads of 3
varieties — Agquarel, Ostralie and Red
Oakleaf. The samples were taken after
examination for manifested disease and
then laboratory analyses were performed.
Methods: For the temperature
measurement we used the method of the
controlled mode of meteorological factors.
The data were summed up on a daily
basis by three agrometeorological stations
in the Sofia Field - Orlandovtsi, Boyana
and Kazichane (http://www.stringmeteo.com).
Microbiological analysis was performed
before planting and after harvesting to
trace any change in soil microorganisms.

The analysis was done by Indirect
method. Soil samples for microorganisms
were tested on MPA media for bacilli and
Chapek-Dox medium for mold fungi.
Calculation of soil microflora in nutrient
medium MPA for bacilli and non-sporing
bacteria (Nustorova, 2012).

For identification of soil pathogens we
used a biological method and isolation on
water agar (WA) and potato agar (PA). In
order to purify the discovered isolates and
to trace and discover pathogen
preferences to the artificial environment,
we performed re-isolation on the 7" day
on petri dishes with both types of nutrient
media and subsequent microscopy. The
process was repeated with every newly
discovered and isolated pathogen. Soil
samples for agrochemical analyses were
taken twice during planting and at the end
of vegetation.

The analyses were carried out on a
medium sample, on air dry soil, for

303



cpegHa npoba, Npy Bb3AYLIHO cyxa noysa,
3a onpegensHe Ha pH Ha nouysata -
NOTEHUMOMETPUYHO BBLB BOAEH U3BMEK U B
pa3teBop ot CacCl,, no 1SO10390; cbabpxa-
Hue Ha obul N% — no metoga Ha Kenpan;
Ycesoum P,0Os mg/100g BBM, no auetartHo-
nakratHua wmetog, moaudwmkauma Ha 1.
VBaHoB 1 K,0 mg/100g BBM.

PE3YJITATU N OBCBXXOAHE
AarpomeTeoposiornyHn  M3mepsa-
Hu1s. ObpaboTuxme AaHHU C TeMnepaTyp-
HW CTOMHOCTM 3a BCEKM AeH OT nepuoga
npes meceuute sHyapu, deBpyapu u
MapTt 2017 roguHa. lNpeacraseHuTe faH-
HW 3a TpuTe Meceun unm obwo 90 gHu ce
nokpmBaT KaTto nepuofg C BereTaumoHHUS
UMKbN Ha canatata. OtyeTeHn 6sxa
MUH/MaIHUTE Temnepatypu, KOUTo ca u
Hal-pMCKOBUTE 3a OpaHXepuiiHOTO npo-
N3BOACTBO Ha canata. OTYeTEHUTE HUCKU
cToinHocTh (nog -10°C; po 0°C) ca obuwo
52 pHW. Te3n cTpecoBu TemnepaTyHu
CTOMHOCTM JoBefoxa [0 3armeaHe W
nponajaHe Ha pacTeHusl, KOETO Ha/loXu
nogcaxgaHe. /1amepeHnTe CTOMHOCTU ca
ocpefHeHa [OHEBHa, MakcumMasHa W
MUHUMasHa - t° C (Tabnuua 1).

determination of soil pH -
potentiometrically in water extract and in
solution of CaCl,, according to 1SO10390;
total N% content by the Kjeldahl method;
Absorbable P,Os5 mg/100g BBM, by the
acetate-lactate method, modification of P.
Ivanov and K,0 mg/100g BBM.

RESULTS AND DISCUSSION

Agrometeorological measurements.
We processed temperature data for each
day of January, February and March
2017. The data presented for the three
months or a total of 90 days overlap as a
period with the lettuce vegetation cycle.
We had minimum temperatures, which
pose the highest risk for greenhouse
farming of lettuce. Low temperature
values (below -10°C to 0°C) were
measured in a total of 52 days. These
stressful temperature values led to dying
and falling of plants, as a result of which
we had to complement the plants. The
measured values were daily average,
maximum and minimum t° C (Table 1).

Tabnnuya 1. TemnepaTypHU HEBHU CTOMHOCTU 3a siHyapu, heBpyapu n mapt 2017
Table 1. Daily temperature values for January, February and March 2017 (min)

Total number
T°C January February March of days
T° C min -10°C 15 1 0 16
T° C min 0°C 15 16 5 36
T° C min +10°C 1 11 26 38
Total days 31 28 31 90
Pesyntatm ot mMukpobuonoruyeH Results of microbiological soil

noyseH aHanus. Mpu MUKPOBUONOTNYHNS
aHanM3, KOWTO OGelle HanpaBeH B 2
NMOBTOPEHNS BbPXY 2 TBbPAN XPaHUTESHU
cpean MIMA n Yanek-[okc 6sxa naeHTu-
duumpaHn Yetmpu Buga Gaumnm un
HecnopoobpasyBaliyn 6akTepum OT B3eTU-
Te nouyBeHU npobu. Pesyntatnte ca
npeacraseHu B Tabnvua 2.

analysis. In the microbiological analysis,
which was done in 2 repetitions on 2 solid
nutrient media, MPA and Chapek-Dox,
we identified 4 species of bacilli and non-
sporing bacteria in the taken soil
samples. The results are presented in
Table 2.
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Ta6nuua 2. bpoii Ha Bacillus B gBeTe NOBTOPEHUS
Table 2. Number of Bacillus in the two replicates

Bacillus Bacillus Bacillus | Bacillus | Bacillus sp'r\loourtli-n g
mycoides | megaterium | cereus idosus subtilis e
Try 1-C1 . .
1% nosTop. 8 #24 #12 3 0 #19
Try 2™ - C2 . . .
2P° noBTOp. 7 20 #10 1 0 #13

# - 6posi B eHO OTAE/IEHNE HA NETPUTO pa3aesnieHo Ha 8 paBHU TpUbIb/HKKA, # - the number in one

part of petri dishes divided into 8 equal triangles;
dishes.

KayecTBeH ¥ KOMMYECTBEH CbCTaB
Ha royseHata MuKpoduiopa B XpaHu-
TenHa cpepa MMA: Pesyntar oT m3uuc-
neHusAta no cpopmynmte 3a 06w, Gpoi
KosmoHMn B 1 rpam abCcosoTHO cyxa
noysa 0606LeHn B Tabnuuya 3.

* - 6poili B UANOTO NeTpu, * - number in  petri

Qualitative and guantitative
composition of soil microflora in MPA
nutrient medium: Result of the calculations
by the formulas for total number of
colonies in 1 gram of absolutely dry soil
summarized in Table 3.

Tabnuua 3. Pe3ynTtaTtu 3a MUKpodusiopaTta Ha nodsarta Bbpxy MIMA
Table 3. Results for microflora of soil on MPA

Name Bacillus Bacillus Bacillus Bacillus | Bacillus Non'-
. : - - sprouting
Numbers mycoides | megaterium cereus idosus subtilis P
Colonies in | 154 500 | 2,120,000 | 1,760,000 | 40,000 0 | 2,560,000
1 g/dry soil

KayecTBeH 1 KO/iMyecTBeH CbCTaB
Ha noysBeHaTa MUKpodiopa B XpaHuTesn-
Ha cpepa Yanek-[lokc u pesyntar oT
WU34yMCNeHVeTo ca nNpeacTaBeHn B
Tabnuua 4.

The qualitative and quantitative
composition of the soil microflora in the
Chapek-Dox nutrient medium and the
result of the calculation are presented in
Table 4.

Ta6nuua 4. Konn4yecTBo nieceHHN rb6m n o6y, 6poin KoloHUK
Table 4. Amount of mold fungus and total number of colonies

MneceHHn rb6m YepHu Benn Cwuun O6Ly, 6poii KoNoHUM B
Mould Black White Gray lg/nouBa
Total No of colonies in 1g/soil
1°° nostopexne — C1 . . .
1 Try -C1 4 5 5 250 000
2" nosTopexne — C2 . . .
2nd Try -C2 5 2 4

(* - 6poi1 B neTpw; *- number in petri diches)

B Tabnuua 5 ca npeactaseHn
pe3yntatute Ha nNpPebpoeHuTe U U34mc-
NeHn GakTepuu, yCBOsBalLM MUHepaneH
asor.

Table 5 presents the results of the
counted and calculated bacteria
absorbing mineral nitrogen.
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Tabnuua 5. Bpoli Ha konoHMNTe Ha bakTepuun, yCBOsIBaLLM a30T
Table 5. Number of nitrogen fix bacteria colonies

Nitrogen fix 1°° nosTopenve | 2°°nosTopeHne | O6L 6POI KOOHUM 3a
bacteria 1 Try C1 2" Try c2 Total No of colonies for
C1 w/and C2
Bakrepu, #23 #27 4000 000
yCBOSIBALLM
MWH. a30T

# - Bpoi B eHO OTAENEeHNe Ha NeTPUTO pasfenieHo Ha 8 paBHU TPUBIb/IHKKA; # - the number in
one part of petri dishes divided into 8 equal triangles;

Cnen aHanmsa Ha NOYBEHUTE
npobu 6elue KOHCTaTMpaHo, Ye Cbabp-
XaHneTo Ha MUKpoopraHusMn B noysata
OT MnpeacTaBeHus onuT e B ONTUMaJsIHn
rpaHuuun. Pesyntatute OT ABeTe MOBTO-
peHns ca 6nM3kM KM NOTBbpPXAABaT, ue
nosINETUNIEHOBOTO  (PONMO  He  Bvse
BbpXY Te3N MUKPOOPraHuU3HM U He Tn
peayuupa. Opyro BaXHO 3ak/loyeHue e,
ye pesyntatuTe nokassart Ao6po passu-
TMETO N MPUCHLCTBME Ha MUKPOOPraHus-
MUTe nog, NoaMeTnNeHoBo onno, KOeTo
He € MOB/ANAHO OT MNPOAbL/IKUTESTHUTE
HUCKO Temneparypu.

Pesyntatu oT pactuTtesiHute npoou:
Cnep u3BbpwBaHe Ha 20 nabopaTopHu
aHa/M3n Ha 12 6pos pacTutenHuTe npoou,
Kouto 6sxa B3eTu npe3 Mecel despyapu
npu obcneasBaHe Ha canatuTe cnep Ababr
nepuos Ha HUCKM Temnepartypu npes mecet,
JekeMBpU U1 fiHyapu wuaeHTuduumpaxme
nof MUKPOCKOM IbOHM NaTtoreHn OoT pPof,
Alternaria, pog Penicillium, pog Fusarium n
pog Rizopus. OTKpuxme 2 3arnHasim pacre-
HWA oA, NoeTWIeHoBOTO honuo. Mpobute
6axa aHanm3mpaHu B naboparopusAta no
gutonatonorns - JITY wn cnep BnaxHa
Kamepa M mnsonauma BbpXy 2 XpaHUTEsHW
cpean KOA wn BA. Tlpe3 wmecey anpun
npegn macosoTo npubupaHe Ha canatuTe
M3BbPLUMXME MNPO6OB3EMAHE OT BCUYKK
pacTteHns CbC cuUMNTOMW Ha 3abonsBaHe
unu muuenHn obpasosaHus. B3etun 6sxa 7
6pos npobu wu wu3BbpWUXMe 14 6pos
nabopatopHu aHanm3a. OTKpUXMe B 6 6pos
pacteHns 6an Hanen. Cnepn um3BbpliBaHe
Ha MopdiosiormyHa nabopaTopHa ekcnepTu-
3a yCTaHOBMXMe, Ye TOBa € KOHMAWMasTHO
CrnopoHoLLeHne Ha rb6ata Bremia lactucae.

After the analysis of the soil
samples it was found that the soil
microorganisms content of the presented
experience is optimal. The results of the
two repetitions are similar and confirm
that the polyethylene film does not affect
these microorganisms and does not
reduce them.  Another  important
conclusion is that the results show good
development and presence of
microorganisms under polyethylene foil,
which is not affected by long-term low
temperatures.

Results of plant samples: After 20
laboratory analyses of 12 plant samples
taken in February upon the examination
of the salads after the long period of low
temperatures in December and January,
we identified under microscope the fungal
pathogens of the genera Alternaria,
Penicillium, Fusarium and Rizopus. We
found 2 dead plants below the
polyethylene film. The samples were
analyzed in the phytopathology laboratory
in the University of Forestry and after
moist chamber and isolation on 2 nutrient
media - PDA and water agar. In April,
before mass harvesting, we took samples
from all plants with symptoms of disease
or mycelial formations. We took 7
samples and performed 14 laboratory
analyses. We found white bloom in 6
plants. After performing a morphological
laboratory examination, we found that this
was a conidial sporulation of the Bremia
lactucae fungus (Table 6).
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Pesyntatute oT O6GuOMeETpUYHUTE
nscneaBaHus nokasBaT HUCHK MPOLEHT Ha
nponafaHe Ha pacTeHus, OTrexaaHu Mnog,
ponumo. MNMpouecsbT He e UAEHTUYEH C TOo3N
npes uamuHanute ase rognHu (Dudaklieva,
2016), KoraTo CbLUMUTE COPTOBE Ca Aasin no-
BMCOK NPOLEHT Ha nponagaxe (Tabnuua 6).

The results of the biometric
examinations show a low percentage of
fallen mulched plants. The process is not
identical with that from the past two years
(Dudaklieva, 2016), when these varieties
had a higher percentage of falling (Table
6).

Tabnuua 6. Pe3ynTtatu oT nannteaHmTe coptoBeTe npe3 2016 n 2017 r.
Table 6. Results of the varieties tested during 2016 and 2017

FoguHa 2016 FognHa 2017
Copt Bpoii/p-a 3arybn | bpoi/myny | 3aryou Bpolii/6es 3arybu
Units/plants Loss Units/Mulch | Loss Units/Without | Losses
AkBapersn
Aquarel 72/23 60% 64/1 2% 150/149 0,3%
@]
oot 7258 | 20% 64/1 2% 140/140 0%
YepseH
[b60B AncT 72162 14% 174/165 6%
Satine
Bb3 ocHoBa Ha MnosiyyeHuTe pesysi- On the basis of the results

TaTUTe KOHCTatMpame, ye uaeHTuduumpa-
HUTe TrbOHM naToreHW no canarara B
paiioHa Ha Cocpuiickoto none ca oT
pogoseTe Alternaria, Penicillium, Fusarium,
Rizopus v Bremia c npegnouvtaHus oT
copToBeTe KbM MecTara Ha oTriexjaHe,
KaKTo e crnopeg nurepatypHUTe NU3TOYHULN
(http://lwww.segabg.com/). Tpegnonarame,
4ye HUCKMA TNPOLEHT Ha nponagHanu
pacTeHuns obwo 2 ot 150 oTrnegaHn nog
nonveTWieHoBo onno e pesyntar Ha
HUCKMTE TemnepaTypu, OTKOSIKOTO Ha WAEH-
TumumpaHute nartoreHn. Kato noTBbp-
XAEHWe 1 npumep 3a CTpec U BAUAHWE Ha
HUCKM TemnepaTtypu e rofemMuaT 6poi Ha
nponafaHe Ha pacteHuATa, NoAxXpaHBaHu
obopckn TOp npe3 eceHTa Ha 2015r.
OTueTeHuTe 3aryby npu HSAKOW copToBe
pocturat o 95% (Dudaklieva, 2016.).
OTKPUTUAT NPUYMHUTENT Ha MaHaTta Mo
canatata — Bremia lactucae Regel, no
LIeCT pacTeTus, KbCHO Npe3 BeretaunoHHa
(pasa Ha Kyntypata He 6elwe HaHeCb/l
nopaxeHus no AUcTHarTa neTypa Ha pacre-
HMATa. Pe3yntaTbT NOTBbPXAaBa yCcTonuu-
BOCTTa Ha COPTOBETE CpeLLy TO3N NKOHOMU-
4yecku 3HauYMm naToreH
(http://lwww.bejo.com/magazine/bejo-lettuce-
varieties-resistant).

MouBeHM npobu OT MecTata Ha
3arMHanvTe pacteHusa nog noneTu1IeHoBo-
TO ¢ponuno n 6e3 onno. MNpu n3BbLPLLBaHE

obtained, we find that the identified fungal
pathogens of the salad in the Sofia field
are from the genera Alternaria,
Penicillium, Fusarium, Rizopus and
Bremia with the preferences of the
varieties to the breeding sites, as
reported in the literary sources (http: //
www.segabg.com). We assume that the
low percentage of fallen plants - 2 out of
150 plants grown under polyethylene foil -
is a result of low temperatures rather than
the identified pathogens. As a
confirmation and example of stress and
influence of low temperatures is the large
number of fallen plants fed with manure
in the autumn of 2015. The reported
losses with some varieties reach up to
95% (Dudaklieva, 2016). The downy
mildew pathogen - Bremia lactucae Regel
discovered on six plants late in the
vegetation phase did not cause any
damage to the leaves of the plants. The
result confirms the resistance of the
varieties against this economically
significant pathogen
(http://www.bejo.com/magazine/bejo-lettuce-
varieties-resistant).

Soil samples from the sites of the
dead plants under the polyethylene foil
and without foil. During the examinations
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Ha o6cnefBaHuATa nNpe3 Mmecew, yeBpyapu
3a 6MOMETpPUYHO M3cnefBaHe U 06Xof Ha
napuesnkute 6axa B3eTW MOYBEHU Npobdu
OKOMO 2 3arvHa/iM pacTeHns U 2 Mo4YBeHu
npobu Ha mnouyBaTa OKOMO pacTeHusTa.
Cnep okono 14 gHu uHKy6aLMoHEH nepuog,
6sixa  M30/1MpaHW,  MUKPOCKOMMPaHW  ”
uaeHTUMLMpaHn MNOYBEHU nNaTOreHu OoT
pog Penicillium, pog Rhizoctonia, pop
Botrytis, pog Aspergillus, pog, Fusarium.

OT nabopatopHUTe aHansu Ha
pacTutenHuTe npobu Uu MNpUCHCTBME Ha
nMoyBeHWTe MaTtoreHn B MecTata Ha
oTrnexgaHe, KOHCTatupame, 4e Te He
pearvpar arpecvMBHO KbM rOCTONPUEMHNKA,
oTrnexgaH nof nosmeTUsIEHoOBOTO (DOJIMO.
Ha ¢oHa Ha Te3n pesynratm oOuwe
KOHCTaTMpaHO 3acuieHo pa3BuTMe Ha
nnesenHaTa acoumauusa Ha canarata. Tasu
nosiea Ha njesnu, BEposTHO € NopojeHa OT
M3Non3BaHeTo Ha Npo3payHo nonveTune-
HOBO (DO/IMO, OT HEnpoBexAaHeTo Ha
XuMmmnyecka 6opba wnm e pesyntar Ha
NOMIOXMTETHATE TemMnepaTypHU CTOMHOCTU
npes meceLw, MapT.

ArpoxXuMmnYeckmaT aHanus: Bnax-
HOCT M pH Ha nousaTta. W3mepeHarta
BNXKHOCT Mpean 3acaxgaHe Ha rnoysara
bewe 62%, a cToliHOCTM Ha pH Ha
noysara, uamepeHa ¢ H,O e 7,42, a B
CaCl, e 6,97. Pesyntatute cnep Ttectu-
paHeTO Ha 2 6pos noyuBeHW npobu 3a
arpoxmMuMyeckn nokasarenu ca npeg-
cTaBeHu Ha Tabnuua 7.

in February for biometric analysis and
plot monitoring, we took samples of the
soil of the 2 dead plants and 2 samples of
the soil around the plants. After about 14
days of incubation period, we isolated,
checked under microscope and identified
soil pathogens of the Penicillium genus,
Rhizoctonia genus, Botrytis genus,
Aspergillus genus, Fusarium genus.

From the laboratory analyses of
the plant samples and the presence of
the soil pathogens in the farming sites,
we find that they do not react
aggressively to the host under the
polythene foil. Against this backdrop, an
increased development of the weed salad
association was found. This appearance
of weeds was probably due to the use of
transparent polyethylene foil, the lack of
chemical protection agents or the result
of positive temperature values in March.

Agrochemical analysis: Soil
moisture and pH. The measured moisture
before planting the soil was 62% and the
soil pH values measured with H,O were
7.42 and in CaCl, were 6.97. The results
after testing of 2 soil samples for
agrochemical indicators are presented in
Table 7.

Tabnuuya 7. CTOMHOCTU OT arpoxmmMmmnyHus aHanmns (N, P, K)
Table 7. Datas for agrochemical analysis (N, P, K)

Mousa mg/100g N P,0; K
Mapuenkm c myny
Plots with mulch 0,175 31,75 7.4
Lisna opaHxepus
All other parts 0,171 23,75 6,9

MonyyeHute pesynTatu [oKasBar,
ye 3anaceHocTTa Ha moysaTta npu onuta c
NoNIMETUIEHOBOTO (DOJIMO U U3BBH HETO € B
ONTUMa/IHW TPaHWLUM U Te3n CTOMHOCTU He
MoraT fa B/MSIAT  HEraTMBHO  BbPXY
pa3BuTMeTo Ha canartara. CbAbpxaHueTo
Ha dhoccopa € B FOpHM rpaHULM, KOeTo
crnocobeTBa 3a 406POTO BKOpPeEHsiBaHe Ha

The results obtained show that soll
concentrations in the experiment with the
polyethylene foil and outside it are
optimal and these values can not
negatively affect the development of the
salad. The phosphorus content is in the
upper range, which contributes to the
good rooting of the salads as described in
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canartute, KakTo e OnncaHo B NNTepaTypHu
AaHHn (Cekleev, 1984). Tasn 3anaceHocT
OT Jpyra cTpaHa e cnocobcTBana 3a
npeofonisisBaHe Ha HebaronpusTHATE 1
NPOABL/KMTENHN BB3AENCTBUS Ha OTpuLa-
TenHuTe Temnepatypu B CodimickoTo
none. CTOMHOCTATE He MOraT M KOCTBEHO
Ja ca dhakTop, KOpecrnoHAaupall C HUBOTO
Ha MposiBa Ha MO4YBEHW nNaToreHu, Hana-
Jallm KakTo c/iabu, Taka 1 pacTeHust ¢ 6bp3
N BypeH pacTex.

n3BOAU

YcTaHoBeHaTa npes3 BeretauuoHHUSA
nepuog WHAEKUMS He ce oTaMyaBa oOT
pobpe nosHaTUTe W XapakTepHW Mpuyun-
HUTEeNn Ha 6onectM no canatara. Hai-
4yecTo cpeLlaHnTe rMbOHU NOYBEHU NaToreHu
no canarata B paioHa Ha CogMnCKOTO
nosie ca OT pojoseTe Alternaria,
Penicillium, Fusarium, Rizopus, Rhizoctonia,
Botrytis, Aspergillus. VHdekumnata ot
NPUYUHNTENS HA MaHaTa Mno canarara —
Bremia lactucae Regel e 6e3 nocneguum 3a
npoaykumMaTa U noTBbpXAaBa YCTOWYK-
BOCTT& Ha COpPTOBETEe CcpeLly TO3U MKO-
HOMWYECKM 3Ha4YMM naToreH. Heob6xogumo e
3a 6bAeLm HayyHu pa3paboTku 1 onuTu 3a
BNSIHNETO Ha MPO3PaYHOTO MOUETUNEHO-
BOTO (posMo pa ce BKIOUM M nogxogdAlia
cxema 3a 6opba c nneBesnHUTE acounaunn.
3anaceHocTTa Ha noysata ¢ Heob6xogumuTe
Makpo enemeHtTn NPK Ha onuta c nonue-
TWIEHOBOTO POINO U U3BBH HEro OTroBapsaT
Ha BUONOTMYHNTE N3MCKBAHWA Ha XpaHuTen-
HUSA pPexXuM Ha Kyntyparta. YcTaHOBeHuTe
MUWKPOOpPraHn3My B noysarta OT npejcraBe-
HUS OMMT ca B ONTUMaJTHW FpaHnLM 1 JoKas-
Bart, ye NoaNeTU/IEHOBOTO DOSINO He e (hak-
TOp 3a TaAxHaTa peaykuus npu npoab/iXu-
TesiHa oTpuuartesiHa TemnepaTypa.

KaTo ce cbnocTtaBaT pesynrarute Ha
yCTaHOBEHa WHMEKUUA U OTYETEHOTO MNpo-
nagade, ce npegnonara, Ye noaMETUNEHO-
BOTO honmo mma v npeanasHo Aeicteme
cpeuy cTpec chakTopu, Kato TeMmnepartypa u
nposiBa Ha NoYBeHU NaToreHu.

MonyyeHunTe pesyntatn gasaT OCHO-
BaHVWe TOBa [MpoyyBaHe [Aa Npoab/KN U
npes cneggawure rogMHu U Moxe pga ce
npernopbya Ha 3eMefesickute npou3BoAu-
Tenu ynotpebata Ha MNOJMETUIEHOBOTO

the literature (Cekleev, 1984). This
concentration, on the other hand, has
helped to overcome the unfavourable and
prolonged effects of the negative
temperatures in the Sofia field. The
measured values cannot be considered
even indirectly a factor in the level of
manifestation of soil pathogens attacking
both weak plants and plants with rapid
and fervent growth.

CONCLUSIONS

The infection found during the
vegetation period is not different from the
well-known and typical salad pathogens.
The most common fungal soil pathogens
on the salad in the Sofia field are from the
genera Alternaria, Penicillium, Fusarium,
Rizopus, Rhizoctonia, Botrytis,
Aspergillus. The infection caused by
Bremia lactucae Regel — the pathogen
causing downy mildew on salad — does
not affect the produce and confirms the
resistance of the varieties against this
economically significant pathogen. In
future scientific research and experiments
on the influence of polyethylene foail it is
necessary to include also a suitable weed
control scheme. The soil concentration of
the necessary macro elements NPK in the

experiment with polyethylene foil and
without it meets the biological
requirements of the crop nutrition

regimen. Soil microorganisms found in the
present experiment are optimal and prove
that polyethylene film is not a factor for
their reduction in long periods of negative
temperature.

Comparing the results of the
detected infection and the fallen plants,
we assume that the polyethylene film has
also a protective effect against stress
factors such as temperature and
occurrence of soil pathogens.

The obtained results give grounds
for this study to continue in the following
years as well, and may recommend to
farmers to use the polyethylene film.
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onuo. PasnukaTta oT okono 5% B 3arybute
e pobpa MKOHOMMYECKa MpuyMHa 3a ToBa
NpUIoXeHne.

BNAITOOAPHOCTU

PaboTarta e yact oT npoekT Ne 17
oT 2016 r., chmHaHcupaH oT HWC npu
NTY Ha Tema: ,OTroBOp Ha GUONOTNYHUSA
CcTpec hakTopu Mnpu pas/nyHu canatu
(Lactuca sativa L.) var. capitata n var.
romana B CogouiickoTo none* n e nogno-
MOrHata 3a npeactaBsHe OT MPOekT
BG0O5M20P001-2.009-0034 ,Mogakpena
3a pasBUTMETO Ha HayyHuA KanauuTeT B
JlecoTexHnyeckn yHnBepcuTeT”.

The difference of about 5% in losses is a
good economic reason for this application.
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