Journal of Mountain Agriculture on the Balkans, 2018, 21 (5), 49-60
Research Institute of Mountain Stockbreeding and Agriculture, Troyan

ISSN 1311-0489 (Print)
ISSN 2367-8364 (Online)

BnuaHmne Ha nepuoga 3a npubupaHe Ha pekonTaTa
BbpPXy A06MBa Ha CMecKn OT huin n oBec

Vopaan Mapkosuu*, TaHs Bacuy, MupsiHa MeTposuy,
AcmuHa MuneHkosuy, MiBnuya Koctud, Oparad Tep3ud, [parocnas [Xokny

VMHCcTUTYT no doypaxxHu kynTypu OO/[, Mnoboaep, 37251 Kpywesau, Cbpbus

Effect of harvest time on forage yield
of vetch and oat mixtures

Jordan Markovi¢*, Tanja Vasic, Mirjana Petrovic,
Jasmina Milenkovi¢, Ivica Kosti¢, Dragan Terzi¢, Dragoslav Boki¢

Institute for Forage Crops d.o.0. Globoder, 37251 KruSevac, Serbia
*E-mail: jordan.markovic@ikbks.com

Received: 05.04.2018

PE3IOME

WM3non3saHeTo Ha hypaxHW CMecku
e obuyaliHa cesickocTonaHcka MpakThka,
KOATO ce M3nons3ea 3a 3af0BoJisiBaHe Ha
E€HEPIUMHUTE U MPOTEVHOBUTE HYXAMN Ha
XMBOTHUTE. B HacToAWOTO Npoy4yBaHe ca
n3cneABaHn CMeckn OT OOMKHOBEH i
(Vicia sativa L.) n oBec (Avena sativa L.) ¢
pasnMyHa ceutbeHa Hopma OT rfeguiie
Ha pobusa. 3a uenta B ekcnepumeHTan-
HOTO nosie Ha WHCTuTyTa no dypaxHu
KynTypu, Kpywesau, P. Cbpbus e n3sBe-
[eH MOJICKN eKCnepMMEHT No paHAoMU3N-
paH 6/10KOB MeTof, C TpW MNOBTOPEHMUS.
®UAT 1 0BECHT Ca OTIIeX4aHN camocTos-
TEIHO, KaKTO U B CMECKM CbC ceuTbeHa
HopMa B OTHoweHne 40:60, 50:50 wu
60:40. Lenta Ha HacToAWOTO M3cnensa-
He e fda ce onpegeny BAUSHUETO Ha
Pas/IMYHOTO CbLOTHOLUEHWE Ha CMECKUTe
BbpPXY A06MBa OT 06MKHOBEH (ouii + OBEC,
npubupaHn B pasnnyeH etan Ha pacTex.
MpoyyBaHeTO CHLLO Taka uscnensa Baus-
HMETO Ha KOHKYpPEeHUUSATa Mexay pasnnd-
HUTEe BMAoBe. Hali-BMCOK A0OMB Ha Cyxo
BELLECTBO € OTYeTEeH BbB BTOPMA eTan Ha
pasBUTME MPU CMECKN CbC CbOTHOLLEHNE
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SUMMARY

Forage mixtures are common
agricultural practices for the energy and
protein needs of animals. In this study,
common vetch (Vicia sativa L.) and oat
(Avena sativa L.) mixtures in different
seeding rates were investigated in terms
of forage yield.

The field experiment was arranged as a
randomized complete block design with
three replications. Vetch and oat were
grown in pure, as well as in mix seeding
ratio of 40:60, 50:50 and 60:40% on
experimental field of Institute for forage
crops, KruSevac, R Serbia.

The objective of the present research
study was to determine the effects of
different mixture ratio on yield of common
vetch + oat harvested at different growth
stage. The study also investigated the
competition effects among different
species.

The highest dry matter yield was recorded
at the second development stage for the



Ha cpuii:oBec oT 50:50 n 60:40. MNokasa-
TenuTe 3a OTHOCUTENIEH AAN Ha 3emsaTa
(LER), arpecuBHOCT (A), KOHKYPEHTHO
oTHoweHne (CR) n peanHa 3aryba oT
pobus (AYL) nokasaxa, Ye 0OGUKHOBEHUST
ouit e AOMUHMpALL, BUA, BbB CMECKUTE OT
0BGUKHOBEH huii:0Bec.

KntowoBn gymn:  cmecks  OT
06UKHOBEH (puit:oBec, (hypaxeH [o6uB,
KOHKYPEHLMS MeXay BUAOBETE

YBO[,

KombrHMpaHeTo Ha efHOroAuHM
oypakHW Ky/Typu 3a NnoBuLIaBaHe Ha fo-
6uBMTEe TpsAbBa Aa MMa SICHW XpPaHUTEeNHU
1 hHAHCOBM NOM3K 3@ 06LW0TO XUBOTHO-
BbAHO Mpomn3BoAcTBO. CHBMECTHOTO OT-
rnexaaHe Ha 3VMHU 3bPHEHO-XKUTHN Kyn-
Typu C efHoroguwHu 6060BM pacTeHus
ce 13non3Ba LWNMPOKO B MHOTO PErMoHu 3a
NpPon3BOACTBO Ha (pypax. TakoBa OTr/iex-
JaHe nofob6psiBa yc/ioBuaTa 3a pacTtex u
pobvea Ha dypax (Anil et al., 1998).
MpegumcTBaTa Ha CMECEHOTO OTIexga-
He Ha TakumBa KynTypu BKIOYBAT MO-
BMCOKO Ka4ecTBO Ha (pypaka mopaau no-
BMCOKaTa KOHLUEHTpaLus Ha CypoB npoTe-
uH (CM) B 6060BUTE pacTeHUs 1 nosuLle-
HaTta 6uomaca (Lithourgidis et al., 2006),
HamasieHa ynoTpeba Ha a3oTHWM TOpOBE U
noslyyaBaHe Ha Mo-kavyecTBeHa XXMBOTUH-
cka npogykums. TakoBa oTrniexgaHe Mo-
Xe aa nogobpu kakto konudectsoto (Erol
et al., 2009), Taka 1 Ka4ecTBOTO Ha dypa-
XWUTE B CpaBHEHME C uyucTara 3bpHEHO-
XUTHA KyNTypa.

MHoro ca cpaktopute, BMSeWwm
BbpXy fJo06MBa Ha qiypax B cMeckaTta,
BK/TIOUMTENIHO Pa3HOO06pasneTo, CbOTHO-
LWEHNETO Ha CeMeHaTa M KayecTBeHuTe
rokasaresin Ha KOMMNOHeHTUTe B Hes (Carr
et al, 2004). MHoro aBTOpu OTGENA3BAT,
ye CMeCeHOTO OTI/iexjaHe Ha efHoro-
OMWHN  6060BM  pacTeHnss U 3UMHMU
3BPHEHO-XUTHU KYyNTYpW gaBaT no-BUCOKU
[o6uBK 1 No-Ao6bp 6anaHc Ha XxpaHuTen-
HuTe BeulecTBa. Caballero and Goicoechea
(1986) u Thomson et al. (1990) nocousar,
ye Hali-nogxogsuwlata 3bPHEHO-XUTHA
KynTypa 3a CMeckun C OOGMKHOBEH chuii e
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50:50 and 60:40 vetch:oat mixtures. Land
equivalent ratio (LER), aggresivity (A),
competitive ratio (CR) and actual yield
loss (AYL) indexes showed that common
vetch was the dominant species in
common vetch : oat mixtures.

Key words: Common vetch : oat
mixtures, forage yield, competition among
species

INTRODUCTION
Combining annual crop species for

improved forage productivity should
clearly have nutritional and financial
benefits in the overall livestock

production. Intercropping of winter cereals
with annual legumes is extensively used
in many regions for forage production.

These mixtures improve growth conditions
and forage harvesting (Anil et al., 1998).

Advantages of mixed cropping include
higher feed quality owing to the higher
crude protein (CP) concentration of
legumes and increased biomass yield
(Lithourgidis et al., 2006), reduced N
fertilizer used and improved livestock
production (Umuna et al., 1995).

Mixed cropping of cereals with forage
legumes can improve both quantity (Erol
et al., 2009) and quality of forages over a
pure cereal crop.

Many factors influence the yield of
feed in the combined crop, including the
variety, the proportion of seeds in the
mixture and the qualitative properties of
the components in the mixture (Carr et al,
2004). Numerous authors point out that
the combined crops of annual legumes
and winter cereals give higher yields and
a better balance of nutrients.

Caballero and Goicoechea (1986) and
Thomson et al. (1990) reported that the
most suitable ceral for mixtures with
common vetch is oat (Avena sativa L.),



oBecbT (Avena sativa L.), gokato Thomson
et al. (1992) n Roberts et al. (1989)
TBBbPAAT, Ye eyemukbT (Hordeum vulgare
L.).n nweHnyata (Triticum aestivum L.),
CbOTBETHO, Ca Hail-noaxoasaLmTe 3bPHEHO-
XXUTHU KyNTYpU 3a CMECKU.

HabnioaaBaliata ce B CMeCKUTE KOH-
KypeHuusi, 06MKHOBEHO HamasiBa [06vBa
OT TAX B CPaBHEHWE CbC 3bPHEHO-XUTHUTE
MOHOKkyNnTypu (Caballero et al., 1995).
Korato koHKypeHLusiTa Mexay fBaTta Buja B
cMeckaTa e no-cnaba OT KOHKypeHUusiTa B
€0VH 1 CblUM BUA MMa No-BUCOKU J06OMBM,
(Vandermeer, 1990). HesaBucumo oOT
hakta, Ye KOHKypeHuusTa € eauH oT
thakTopuTe, KOUTO MoraT Aa NOBAUASIT Ha
pobvBa M KayeCcTBOTO Ha dhypaxa, HAMa
[OCTaTb4yHO JaHHM 3@ B/IMSIHUETO Ha
pasnuyHuTe centbeHn HOpMK BBPXY Temna
Ha pacTex Ha cmeckute OT 6060BM M
3bPHEHO-XUTHU  KynTypu. KoHKypeHumsATa
CbLUO MOXE Aa OKaXe 3HAYUTESIHO BUSHUE
BbpXy Temna Ha pacTex Ha pasnnyHuTe
BMAOBE, U3MO/I3BaHN B CMECKUTE.

OcHoBHaTa LeNn Ha HacToALeTo u3-
cnefBaHe e Aa ce onpejenv Bb3geicTeue-
TO Ha pas/IMyHWTE CbOTHOLUEHUS B CEuT-
6eHaTa Hopma Ha OBecC M i, N3Nos3BaHN
B CMecKu, BbpXy 00TaHM4eckus cbCTas,
[06VBa Ha hypax M KOHKYpeHUuaTa Mexay
Tesu BMAOBeE.

MATEPVAJT N METOOU

3a nocturaHe Ha uenta Ha 20
oktomBpu 2012 1. No paHAOMU3UPaH
6/10k0B MeTof B TPU TMOBTOPEHUSA W
rofieMnuHa Ha onutHata napuenka ot 20
m® e 3an0kKeH MOJCKM ONUT B eKcre-
pYMEeHTaNIHOTO nosie Ha WHcTutyta no
dypaxHu kyntypu, Kpywesay - Cbpbus
(21°19'35"E, 43°34'58 "N). lNpobute ca
B3eTu npes3 nposietta Ha 2013 r. dunar u
OBECbT ca 3aceTu B CNefHUTe BapuaHTu
yncT osec; 60% osec + 40% chuii; 50%
oBec + 50% cpuii; 40% oBec + 60% donin n
ynct  puia. ToyYBEHMAT aHanu3 npeau
3a/1araHe Ha onuTa nokassaT Haslnyme Ha
0.16% N, 4,9 mg P,Os / 100 g nouBa, 23,1
mg K,O / 100 g nouBa, 3,5% opraHnyHo
Bewectso u pH 5,7 B N KCI. 3atoBa
npean centbara e TopeHo ¢ 300 kg ha™
NPK (15:15:15). PactutenHuTe npobu ca
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whereas Thomson et al. (1992) and
Roberts et al. (1989) reported that barley
(Hordeum vulgare L.) and wheat (Triticum
aestivum L.), respectively, are the most
suitable cereals for mixtures.

Competition normally reduces yield
of mixtures compared with cereal
monocultures (Caballero et al.,, 1995),
although higher yields have been reported
when competition between the two
species of the mixture was lower than
competition within the same species
(Vandermeer, 1990). Despite the fact that
competition is one of the factors that can
affect forage yield and quality, there are
no enough reports on the effect of
different seeding rates on the growth rate
of legume — cereal mixtures. Competition
can also have a significant impact on
growth rate of the different species used
in the mixtures.

The main aim of this study was to
determine the effects of different
proportions of oat and vetch in sowing
mixtures on botanical composition at
harvest, forage yield and competition
between the species.

MATERIAL AND METHODS

The experiment was designed with
three replications according to a
randomized complete block. Experiment
was established in autumn in 2012, on
October the 20™ and the samples were
taken in spring in 2013. Vetch and oat
were grown in binary mixtures at the
experimental field of Institute for forage
crops, KruSevac - Serbia (21°19°35" E,
43°34’58" N). The vetch and oat were
tested at five different mixture rates: pure
oat; 60% oat + 40% vetch; 50% oat +
50% vetch; 40% oat + 60% vetch and
pure vetch. All mixtures were sown on
plots of 20 m? Initial soil test from 0-30
cm soil depth before the trial commenced
showed 0.16% N, 4.9 mg P,Os / 100 g of
soil, 23.1 mg K,O / 100 g of soil, 3.5%
organic matter and a pH of 5.7 in N KCI.



B3eMaHuW 4pe3 MokocsiBaHe B crefHuTe
oeHohasmn: HauyanoTo Ha UbdTex Ha duns
(10% ubgTex), obpalyBaHe Ha MbpBUTE
Wwywynkm (npu 2/3 ot pacteHms Ha us) n
o6pasyBaHe Ha 3efieHn cemeHa (B 2/3 oT
LUYLLYSIKNTE).

MpubupaHeTo Ha pekonTata e
M3BBPLUBAHO Ype3 pbYHO MOKOCSABAHE Ha
npuénusntTenHa BuMcouMHa 6-7 cm Hafj
MOBBbPXHOCTTA Ha Mo4yBaTa W MpeTersisHe
Ha cBexus maTepuan. Mpobéu (5 kg) ot
cBexara maca ca pasfesisHn Ha 6060Bu,
3BPHEHO-XUTHU N Cny4valiin BUAoOBe, 3a
Ja ce onpegeny 60TaHMYECKUAT CbCTas.
[JobnBnte Ha Cyx0 BeWECTBO ca
N34YUC/IEHN Ype3 M3CyllaBaHe Ha cBexara
Maca B new, C W3KyCTBeHa TdAra [o
JocTuraHe Ha NOCTOSHHO Terso.

CroiiHoctta LER  (oTHOCuTEneH
OSN Ha 3emATa), KOATO Ce U3Non3Ba KaTo
MHAVKATOpP 3a MNPOM3BOAUTENHOCT WU
edhekTnBHOCT Ha 3eMeno/3BaHeTo
(Conolly et al., 2001), ce onpegens ot
hopmynara:

One level of fertilizer was applied, 300 kg
ha™ NPK (15:15:15) before the seeding.
Plant samples were taken in spring 2013,
at three different cutting stages: beginning
of vetch flowering — 10% of flowering,
forming the first pods on 2/3 vetch plants
and forming green seeds on 2/3 pods.

Forage yield was determined by
harvesting the crops by hand
approximately 6-7 cm above the soil
surface and weighting the fresh material.
Sampples (5 kg) of green forage were
separated into legume, cereal and
volunteer species to determine botanical
composition and the subsamples were
dried in a forced-draught oven to constant
weight to determine dry matter (DM)
percentage. DM yields were calculated.

The LER (Land Equivalent Ratio)
value, which is videly used as an indicator
of productivity or land use efficiency
(Conolly et al., 2001) was determined by
the formula:

LER = (Yun/ Yyp) + (Yom ! Yop)

Kbaeto Y,, 1 Yy ca [obuBn Ha
OOUKHOBEH (A M OBEC B YNUCTU
HacaxjeHus, CbOTBETHO, U Yyn U Yom Ca
[o6mBM OT OOGMKHOBEH (MiA N OBEC B
CMecKM.

KoHkypeHTHO oOTHoweHne (CR) e
MEeTOf, 3a OuUeHKa Ha Mexaysuaosa
KOHKYPEHLMSA Mexay KOMMOHEeHTUTE B
cMmeckuTe. To gasa npefcrtaBa 3a KOHK-
YypeHTHaTa CnoCcOoBHOCT Ha KOMMOHEHTHW-
Te kyntypn (Dhima et al.,, 2007) n ce
nsuucnsasa no popmynara:

where Y,, and Y,, are yields of common
vetch and oat in pure stands,
respectively, and Y, and Y., are yields
of common vetc and oat in mixtures.

The CR (Competitive Ratio) is a
method for assessing inter-specific
competition between components of
mixtures, giving an estimate of the
competitive ability of the component
crops (Dhima et al., 2007). The CR was
calculated according to the following
formula:

CRyo = (Yum/ Yom) X (Ro /' Ry)

C:ROV = (Yom /
kbaeto CR,, U CR, Ca KOHKYPEHTHMU
CbOTHOLLIEHNS Ha OBWKHOBEH huii cnps-
MO OBeC W OBeC CnpsiMo OOGVKHOBEHMWS
gwmi B cmeckn, a R, m R, ca
MbpBOHAYa/IHUTE  CHLOTHOLWIEHUA  Ha
06UKHOBEH (hwnii n oBec npu centbarta.

[pyr nHaekc, n3nonseaH 3a onpe-
[JensiHe Ha KOHKYpPeHTHaTa Bpb3ka Mexay
[ABe KynTypy B CMECKW, € arpecMBHOCTTa
(A), hopmynupana ot McGilchrist (1965),
KakTo cnepsa:

Yum) X (Rv/ Ro)

where CR,, and CR,, are competitive
ratios of common vetch over oat and oat
over common vetch in  mixtures,
respectively, and R, and R, are the
original proportions of common vetch and
oat at sowing.

Another index used to determine
the competitive relationship between two
crops in mixtures is aggressivity (A),
formulated by McGilchrist (1965) as
follows:
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A= (Yo ! YuRY) = (You ! YoRo)
Ao = (Yo ! YoRo) = (Ywo / YWR))

PeanHarta 3aryb6a oT go6us (AYL)
(Banik, 1996) e nsuncneHa upes:

The actual yield loss (AYL) (Banik,
1996) was calculated as:

AYL, = ((Yvo / Ruwo) I (Yy/Ry)) =1
AYLo = ((You/ Rav) / (Yo / Rp)) = 1

Kkbgeto R, m R, ca nbpBOHavyaHUTE
CbOTHOLLEHUS Ha OOWKHOBEHUS huii 1©
oBeca npu centbara.

EkcnepymeHTanHuTe  gaHHM  ca
aHa/nM3mpaHn 4pe3 ABY(akTOpeH Auc-
NMEepCMOHEH aHann3, Kato € W3Mosi3BaH
MOAEN, KONTO OTYMTa OCHOBHUTE Bb34EN-
CTBWSI Ha cMecknTe ¢ domii:oBec u hazata
Ha pacTtex. BbageicTBuATa ce cuntar 3a
pas/iMyHu, Bb3 OCHOBA Ha 3HAYMTESNHO (p
<0.05) F cboTHOLEHMEe. 3HauMmocTTa Ha
pasnvknTe Mexay cpegHuTe aputmeTud-
HW e TecTBaHa 4pe3 LSD TecT.

PE3YJITATN N OBCBXAJAHE

ChbluecTByBaT 3HAUYUTEIHU PA3NNKN
(Tabnuua 1) npu gobuBa Ha cBexa Maca
MeXAy pasfMyHuTe CMecku OT chuii:oBec u
yMCTUTE MM MOCEBM NPE3 pas/IMUHNTE eTanu
Ha pa3suTMeTo uM. [Mpu camocToSTesHO
oTrnexgaHe, OBECbT [JaBa Hali-MHOro
CBeXa Maca, B CpaBHEHWE C BCUYKW Opyru
BapuiaHTu. Pesyntatute oT Tesu
uscnegBaHust ca cxofHu ¢ Tesn Ha Canan
and Orak (2007), KouTo n3cneaBaxa cmecka
OT oBecC + (huit B Pa3NNYHO CHOTHOLLEHME 1
peructpupaxa Haii-BUCOKMsi [06MB  Ha
pactTutenHun KynTypu npu oBeca W Haii-
HUCBK Npu hrii B CamMOCTOATE/IEH NOCEB.

where R, and R, are the original
proportions of common vetch and oat at
sowing.

The experimental data were
analyzed by a two-way analysis of
variance using a model that accounted
for the main effects of vetch:oat mixtures
and stage of growth. Effects were
considered different based on significant
(p< 0.05) F ratio. The significance of
differences between arithmetic means
was tested by LSD test.

RESULTS AND DISCUSSION

Data regarding green matter yield
recording during this study are presented
in Table 1. There are significant differences
among the green matter yield in different
vetch-oat mixtures and pure stands at
different crop growth stage. In pure stand,
oat crop produced the highest green
forage vyield than all other crops. The
results of these investigations are similar
with those of Canan and Orak (2007), who
investigated oat + vetch mixtures in different
ratio and recorded the highest herbage yield
in oat and the lowest in vetch in pure stands.

Tabnuua 1. o6bmuB Ha ceBexXa Mmaca (t ha-1), npu pasnnyHa dpasza Ha pacTex
Table 1. Green matter yield (t ha'l) recorded at different crop growth stage

CeutbeHa Hopma Ha cmecka  1°® cpasa Ha  1IP® dpasa na |lI™ cpasa Ha  CpepgHu
oBec : (huii pacTex pacTex pacTex cToliHOCTY

Mixture rate | stage of Il stage of Il stage of Means
oat : vetch (%) growth growth growth

UucT osec/Pure oat 59.7% 49.9% 49.0% 52.86"

60 : 40 55.2° 46.6" 38.7° 46.83°

50 : 50 46.5° 44.1° 33.0° 41.20°

40: 60 38.6" 34.5° 29.5° 34.20°

Yuct cpuii / Pure vetch 29.2° 22.8° 20.0° 24.00°
CpefHw cToliHocTu/Means 45.84" 39.58° 34.04"

PasnnuyHute 6ykBu Nnokassat 3HauMMa pasnivka B cpegHute ctoiHocTu (P< 0.05)
Different letters denote significantly different means (P< 0.05)

53



JaHHnTe 3a gobuB Ha cyxa maca,
ca npepgcTtaseHu B Tabnumua 2. Te nokas-
BaT CTATUCTMYECKN 3HAYMMU PasvKu Npu
pasnMyHuTe BapuaHtu. MakCcuMasHUAT
[06MB Ha cyxa Maca oT 14.15 t ha™' e
perucTpupaH npuv camMOCTOSATESIHOTO OT-
rnexgaHe Ha OBec, NocsefBaH OT CMec-
ka Ha 60% oBec + 40% duit (12,48 t ha™).
C HanpefBaHeTO Ha (hasuTe Ha pacTex,
[O6MBBLT cyxa Maca ce yBenunyasa OT
nbpBaTa 40 BTOpa (hasa Ha pactexa, HO
cnep ToBa Hamanisea (Tabnuua 2). Mpu
CaMOoCTOSITE/IEH MOCEB, MaKCMMasTHOTO
KOMMYecTBO cyxa maca oT 14.68 t ha™ e
npu osec B Il dpasza Ha pacTtex, a Hai-
HUCKOTO Npwn ¢omin — 5.81 t ha® B cblyms
CcTaguin Ha pacTtex. [lokato cyxata maca
nMpu CMECEHO OTrnexgaHe 06MKHOBEHO
npesuwaBa TasuW NpM CamMOCTOATESTHO
oTrnexgaHe Ha uil, HAKOI BapuaHT He
npomseexga noseye OT UYNCTMA OBEC.
Kato usano, cmeckute ca no-BUCOKO [O-
6UBHKN, OTKOJIKOTO CaMOCTOATEsSIHUTE MNo-
CEBW, C U3K/MHOYEHNE HA CaMOCTOATE THUSA
noces OT oBec. Tuna n Orak (2007) cbLo
YyCTaHOBSIBAT BWCOKO CbAbpPXaHWE Ha
CYXO BELLECTBO B CMecKa OT OBeC + oui.
Mopgo6bHM pe3yntatu ca MOCOYEHN OT
Assefa u Ledin (2001).

Data regarding dry matter yield
recording during this study, presented in
Table 2 showed statistically significant
differences among treatment means. The
maximum dry matter yield of 14.15 t ha™
was produced by oat monoculture,
followed by 60% oat + 40% vetch mixture
(12.48 t ha'l). With the advancement of
growth stages, dry matter yield increased
from the first to the second stage of
growth, but after that decreased (Table
2). In pure stand treatments maximum
dry matter yield of 14.68 t ha' was
produced by oat crop at the Ill stage of
growth, and the lowest by vetch of 5.81 t
ha™ at the same stage of growth.

While dry matter yields of mixtures
generally exceeded those of pure vetch,
no combination produced significantly
more than pure oat. In general, the
mixtures produced higher forage yield
than the pure stands, except the oat pure
stand.

Tuna and Orak (2007) also found high
dry matter yield in oat+vetch mixtures.
Similar results were reported by Assefa
and Ledin (2001).

Tabnuua 2. lo6bmuB Ha cyxa maca (t ha'l), OTYETEHO B pas/IMyeH cTaguii Ha pacTex
Table 2. Dry matter yield (t ha'l) recorded at different crop growth stage

CentbeHa Hopma Ha cmecka %% cpasaHa 1P pasaHa  1II™ cpasaHa  CpeaHu
oBec : douii pacTex pacTex pactex  CTOWHOCTU
Mixture rate | stage of Il stage of Il stage of Means
oat : vetch (%) growth growth growth
UucT osec/Pure oat 13.82% 13.97% 14.68% 14.15"
60 : 40 13.13° 12.81° 11.50° 12.48°
50 : 50 11.06" 12.12° 9.86° 11.01°
40 : 60 9.56° 10.60° 9.06° 9.74°
YucT chuid / Pure vetch 7.00° 6.21° 5.81° 6.34°
CpegHu cToliHocTu/Means  10.917 11.14" 10.18°

PasnnuHute BykBu Nnokassat 3HauMMa pasnivka B cpegHute ctoiHoctu (P< 0.05)
Different letters denote significantly different means (P< 0.05)

[enbT Ha hms B cyxus dypax e
MHOro nofobeH Ha gena My B cMeckarta
(Tabnmuya 3), KOETO € MPOTUBOMOSIOXHO
Ha gaHHUTe, kouTo gasaT Caballero et al.
(1996). Te npenopbyBaT OOGUKHOBEHUAT

The proportion of common vetch in
dry forage was very similar to the
proportion of common vetch in the seed
mixture (Table 3). This contrasts with the
findings of Caballero et al. (1996). They
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gmini ga cbcTaBnsiBa Hali-manko 70% ot
cmeckarta, ako uenta e Toii ga e 50% ot

cyxus hypax.

recomended that common vetch should
represent at least 70% of seed in a mixture
if 50% vetch in dry forage was an objective.

Tabnuuya 3. Yyactme Ha dms B CyxOTO BewlecTtBO (%), OTYETEHO B pas/inyeH

CcTafnii Ha pacTex

Table 3. Vetch contribution in dry matter (%) recorded at different crop growth

stage
CeuntbeHa Hopma Ha cmecka I pasaHa 1P pasaHa  1I™ ¢pasa Ha
oBec : donii pacTtex pacTex pacTex
Mixture rate | stage of Il stage of Il stage of
oat : vetch (%) growth growth growth
Unct osec/Pure oat 98.06 97.85 98.20
60 : 40 37.00 32.40 30.50
50:50 42.50 43.90 43.00
40: 60 63.60 59.20 55.00
UuncT couii / Pure vetch 99.30 97.80 99.00

PaznnuyHute 6ykBu nokaseat 3HauMMa pasfivka B cpegHute ctoiiHocTu (P< 0.05)
Different letters denote significantly different means (P< 0.05)

Mokaszatenar LER (OTHocuTeneH
0N 3eMs) e oTHOcUTesnHara noLy npwu
MOHOKYNTYPHO OTIexaaHe, KOATO ce
u3ncKBa 3a MnosiydaBaHe Ha [o6uUBUTE,
NocTUrHaTM Npu OTrNexaaHe B CMECKMW.
[JaHHuTe 3a TO3M nokasaTten B HacTos-
oTOo wu3cnefBaHe ca MpeacTaBeHn B
Tabnmua 4 M nokasBaT 3HAUYUTENHU
pasnukn mexay dasurte Ha pacTtex. Hain-
Bucokata cTolHocT Ha LER ot 1.361 e
oTyeTeHa npu cemtbeHa Hopma OT 50%
dwmii + 50% oBec BbB BTOpM €Tan Ha
pasBuTue, nocnegBaHo OT ceutbeHa
HopMa OT 60% dowmii + 40% oBec CbC
cToinHocT 1.340 LER, koeTo 03HauaBa, ye
36.1% 1 34% ca HeobxoaumK 3a nosnyya-
BaHe Ha nogo6eH [obuB NPU MOHOKYS-
TYpHO oTrnexpgaHe. Mogo6bHn pesyntatu
ca nocoyenn ot Shobeiri et al. (2010),
KOWUTO NpoBexaaTt eKcnepumeHT 3a onpe-
AensHe Ha Hali-gobpaTa KOMOMHaumMsa oT
cMec OT 6060BM pacTEHUS N 3bPHEHO-
XUTHU KYNTYpY 3a (DypakHO Npou3BOA-
CTBO B arpoekosiormyHuTe YCnoBus Ha
WpaH. JaHHuTe oT Tabsmuata coyat npe-
OMMCTBOTO Ha CMECEHOTO OTrnexjaHe
no oTHOLLleHWe Ha AobuBa, B cpaBHeEHME
CbC CaMOCTOATENIHATE NOCEBW.

Land equivalent ratio (LER) is the
relative land area under sole crops that is
required to produce the yields achieved in
inter-cropping.

Data regarding land equvalent ratio
presented in Table 4 showed the
significant differences among the growth
stages. The highest LER value of 1.361
was recorded in 50% vetch + 50% oat
seeding ratio at the second development
stage, followed by 60% vetch + 40% oat
seeding ratio with 1.340 LER value,
which means that 36.1 and 34% more
land was required to produce similar yield
to pure stands.

Similar results were reported by Shobeiri
et al. (2010) who conducted an
experiment to determine the best mixture
combination of legume and cereal for
forage production under the
agroecological conditions of Iran.

Data indicated that all mixtures showed
yield advantages over comparable
proportions of pure stands.
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Ta6nuua 4. OTHOocuTeneH gsan Ha 3emsaTa (LER), oTueTeHO B pasnmyeH ctaguin Ha
pacTex
Table 4. Land Equivalent Ratio (LER) recorded at different crop growth stage

CeutbeHa Hopma Ha cmecka  1°® (paza Ha  1IP* cpasava lI™ cpasaHa  CpeaHu
oBec : thuii pacTex pacTex pacTex CTOiHOCTHU
Mixture rate | stage of Il stage of Il stage of Means
oat : vetch (%) growth growth growth
UucT osec/Pure oat 1.00° 1.00° 1.00° 1.00%
60 : 40 1.298° 1.287° 1.132° 1.239"
50 : 50 1.127° 1.361° 1.121° 1.203°
40 : 60 0.892¢ 1.340° 1.209° 1.191°
YucT dounii / Pure vetch 1.00° 1.00° 1.00° 1.00°
CpefHu cToliHocTu/Means 1.175° 1.329" 1.128"

PasnnuHute 6ykBu Nnokassar 3HauMMa pasnvka B cpegHute ctoiHoctu (P< 0.05)
Different letters denote significantly different means (P< 0.05)

OOGVKHOBEHWST Wi, OTrexgaH B Intercropped common vetch had

CMecKa C 0BEC VMa NOo-BUCOKN KOHKYPEHTHU
CbOTHOLLEHMS NPU BCUYKN U3C/efBaHN Ba-
puaHTK, C U3KIYeHne Ha cmeckata 40:60
oBec-(ouii B nbpBata (pasza Ha pacTex
(Tabnuua 5), koeTo nokasea, 4Ye 06MKHOBE-
HUAT (YUl e NO-KOHKYpEeHTeH OT oBeca npwu
Te3N HauyMHU Ha CBLBMECTHO OTI/IeXAaHe.
BbB BTOpUSA M TpeTUs eTan Ha pacTexa,
KOHKYPEHTHOTO  OTHOLUEHME Ha oOBeca

higher  competitive ratios in all
investigated mixtures with oat, except in
40:60 oat-vetch mixture at the first stage
of growth (Table 5) indicating that
common vetch is more competitive than
oat in these intercropping systems. In the
second and third stage of growth, the CR
of oat decreased as the proportion of
common vetch increased in the mixtures.

HamansBa, KaTo AenbT Ha OOMKHOBEHUS
ounin ce yBenMyaBa B CMECKUTE.

Tabnmuya 5. KOHKYpeHTHO OTHoweHue Ha dmin n oec (CRv: CRO), oTyeTeHO B
pasfninyeH cTaguii Ha pacTex
Table 5. Competitive Ratio (CR, : CR,) recorded at different crop growth stage

CeutbeHa Hopma Ha  I® pasana 1" dpasaHa  lI™ pasa Ha CpefaHu
CMecka OBec : (huii pacTex pacTex pacTex CTOMHOCTHU
Mixture rate | stage of Il stage of Il stage of Means
oat : vetch growth growth growth CR, : CR,
CR, : CR, CR, : CR, CR, : CR,

UuncTt oBec/Pure oat - - - _
1.745%:0.572° 1.691°:0.589% 1.747°:0.571% 1.727"° : 0.577°

60 : 40
50: 50 1.498": 0.667° 1.806°: 0.553% 1.914°: 0.522% 1.739"° : 0.580°
40 : 60 0.660°: 1.513% 2.248%:0.444° 2.349%:0.425" 1.752"° : 0.794"

Unct douia / Pure vetch - -

CpefHw cToliHocT  1.301% : 0.917” 1.915° : 0.528° 2.003" : 0.506"
Means CR, : CR,

CR, — KOHKYpEHTHO OTHoLleHue Ha ¢uii; CR, — KOHKYPEHTHO OTHOLUEHME Ha OBec; PasnuuHuTe GykBU
nokasBar 3HauvMa pas/sivka B cpefiHuTe ctoiiHocTn (P< 0.05)

CR, — Competitive Ratio of vetch; CR, — Competitive ratio of oat; Different letters denote significantly
different means (P< 0.05)
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ArpecuBHocTTa € (A) Apyr MHAEKC,
U3Mnon3BaH 3a onpefesiiHe Ha KOHKy-
peHTHaTa Bpb3ka Mexay Kyntypute B
cmeckn (Bhatti et al., 2006). Bcuuku
BapuaHTh, C M3K/OYEHME Ha CMeckaTa
40:60 oBec-thuii B MbpBM CTaguin Ha
pacTtex, mmMaT oTpuuaTtesiHM CTONHOCTM
Ha Aosec, KOETO NOKa3Ba, Ye huAT e roc-
noAcTealy, BMA MNPV CbBMECTHO OTI/IEX-
JaHe Ha oBec-cuin (Tabnuua 6). [Mo-
BWCOKNTE Asi/10BEe Ha huii goBepoxa Ao
Mo-BMCOKN CTOMHOCTM Ha arpecuBHOCT,
OTKOJIKOTO MNO-MankMst Asn Ha uii B
cMeckuTe.

Another index used to detrmine the
competitive relationship between teo
crops in mixtures is aggressivity (A),
(Bhatti et al., 2006). All treatments (mix
proportions), except for 40:60 oat-vetch
intercropping at the first stage of growth
had negative A,y values, indicating that
vetch was dominant species in oat-vetch
intercropping (Table 6).

The higher vetch proportions resulted in
higher aggressivity values than the lower
vetch proportion in the mixtures.

Tabnunua 6. ArpecnBHOCT Ha 0BecC (A,), OTYETEHO B pas/INYeH CTaguii Ha pacTex
Table 6. Aggresivity (A,) recorded at different crop growth stage

CeutbeHa Hopma Ha cmecka  1°% cpasza Ha  1IP® dpasa Ha 1lI™ chasa Ha
OBEC : (huii pactex pacTex pactex CpegHu
Mixture rate | stage of Il stage of Il stage of cTOMHOCTHN
oat : vetch (%) growth growth growth Means
Uuct oBec/Pure oat - - - -
60 : 40 -0.745° -0.702° -0.650° -0.699°
50 : 50 -0.442° -0.782° -0.702° -0.642°
40 : 60 0.380° -0.955° -0.903° -0.492%
Uuct domin / Pure vetch - - - -
CpegHu cToliHocTu/Means  -0.269" -0.813° -0.751°

A, — ArpecrBHOCT Ha oBec; Pa3nnuHuTe GyKBY Nokassar 3HauvMMa pasnvka B cpefgHute ctoliHocTy (P< 0.05)
A, — Aggresivity of oat; Different letters denote significantly different means (P< 0.05)

PeanHarta 3aryb6a oT go6us (AYL)
€ nponopuMoHasiHaTa 3aryba Ha [o6us
unn nevyanbarta oT CMECEHO OTrnexgaHe
B CpaBHEHWE CbC CbLOTBETHATA MOHOKY/-
Typa. [Mo-TOYHO Mpu Hesa ce oTuuTa Aeii-
CTBUTE/THO 3acATMsA AAN Ha CbCTaBHUTE
KyNTypy CNpsiMO CamoCTOATe/IHATE noce-
Bn (Dhima et al., 2007). B gonbnHeHue,
yacTnyHata AYLguwi WM AYLggec Npeq-
cTaB/siBaT NponopuuMoHasiHaTa 3aryba Ha
[o6uB nnn nevanba oT BCEKU BUJ, KOraTo
ce oTIiexaa B CMecka, B CpaBHEHME CbC
camocTosaTeNnHoTo My oTrnexgaHe (Dhima
et al., 2007). NogobHata TeHAeHUMSA npu
LER, arpecuBHOCTTA W KOHKYPEHTHOTO
oTHoweHune (CR) e HabnogaBaHa u npu
peanHata 3aryba ot poous (AYL). MNo-
cneunanHo, AYLgui VMa NOSIOXUTENHN
CTOAHOCTM B CMeECKUTe OT oBec-thuii
(60:40 n 50:50) n npu TpuTe cTagus Ha

The actual yield loss (AYL) is the
proportionate yield loss or gain of
intercrops in comparison to the respective
sole crop. To be precise, it takes into
account the actual sown proportion of the
component crops with its sole stand
(Dhima et al., 2007).

In addition, partial AYLyecn OF AYLgy
represent the proportionate yield loss or
gain of each species when grown as
intercrops, relative to their yield in sole
planting (Dhima et al.,, 2007). A similar
trend to that of LER, aggressivity and CR
was also observed for AYL.

In particular, AYL,ecn had positive values
in oat-vetch (60:40 and 50:50) mixtures at
all three stages of growth (Table 7),
which indicates a yield advantage for
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pactex (Tabnuua 7), KOeETO MokKa3Ba
npeaumcTBo Ha pgobusa 3a OOWMKHOBEH
douin, KoraTo ce OTrnexaa B KOMOUHaLuns
c oec. CpefHuTe CTOMHOCTU 3a AYL gy
ca MOJIOKMTESNHN BbB BCUYKM BapuaHTu
Ha CMeCeHO OTrfiexjaHe v Bapupar oT
0.658 (60:40 cmecka oT oBec-thuit) Ao
0.344 (cmec ot 40:60 oBec-¢uii), KoeTo
O3HavyaBa yBesinyeHue oT 65.8 po 34.4
npv 8o6uB Ha 0BMKHOBEH (1A OT CMECKM
C oBec-(huii B cpaBHEHME C HEroBOTO
4yMCTO HacaxpgeHue. Hain-Bucok fobms Ha
uii € oTyeTeH Npu BTOpMA eTan Ha
pacTtex (Tabnuuya 7).

common vetch when grown in association
with oat.

The mean values for AYLyn wWere
positive in all investigated intercropping
system and ranged from 0.658 (60:40
oat-vetch mixture) to 0.344 (40:60 oat —
vetch mixture), which means increase
from 65.8 to 34.4 in yield of common
vetch in the oat-vetch mixtures as
compared to its sole crop yield. The
highest yield gain of vetch was recorded
at the second stage of growth (Table 7).

Tabnuua 7. PeanHa 3aryba ot go6ms Ha uin n oec (AYLv: AYLO), oTUeTeHO B

pasfnnyeH cTaguii Ha pacTex

Table 7. Actual Yield Loss (AYL, : AYL,) recorded at different crop growth stage

CeuTtbeHa HopMa Ha I°® thaza Ha 11P* thasza Ha ™ hasza Ha CpegHu
cmMecka oBec : huia pacTex pacTex pacTex CTOMHOCTHN
Mixture rate | stage of growth Il stage of growth IIl stage of growth Means
oat : vetch AYL, : AYL, AYL, : AYL, AYL, : AYL, AYL, : AYL,
UncTt osec/Pure oat - - - -
60 :40 0.744%:-0.001° 0.709™:0.007*° 0.521%*:.0.129° 0.658": -0.041"
50 : 50 0.352":-0.098" 0.752™:-0.029° 0.471°:-0.231° 0.525°:-0.119°
40 : 60 -0.258°:0.121% 0.721™:-0.233° 0.571%:-0.332° 0.344°: -0.148°

yncT chuin / Pure vetch -

CpefHu cToiiHocTn  0.279° : 0.007"
Means
AYLy:AYL,

0.727%:-0.085° 0.521° : -0.230"

AYL, — peasnHa 3aryba npu fo6bms Ha cmii; AYL, — peanHa 3aryba npu fo6vB Ha oBec; PasimuHuTe GykBu
nokassar 3HauvMa pasnvka B cpefgHute ctoliHocTu (P< 0.05)
AYL, — Actual Yield Loss of vetch; AYL, — Actual Yield Loss of oat; Different letters denote significantly

different means (P< 0.05)

N3BOAN

Pe3yntatute, nony4yeHn B HacTos-
LLIOTO Npoy4BaHe, NokaseaT, Ye CMECEHO-
TO OTrNexgaHe Ha 06UKHOBEH (it C OBEC
npu Tpu pasnnyHu CenTGEHM CbHOTHOLLE-
HUSA, BNUsie BbPXY [A06MBA Ha cCBexa W
cyxa Maca, KakTo 1 BbpXy KOHKypeHLusiTa
mMexay asaTta Buga. VIHAEKCUMTe Ha KOHKY-
peHunst Ha cmeckuTe oT huii-oBec, noka-
3axa 3HauuTesIHO MM NPeguMcTBO Mpu
pekonTupaHeTo Ha BTOpMS eTan Ha
pas3BuTVe, KOETO Ce Ab/HKM Ha No-Aobpa
e(heKTMBHOCT Ha 3eMenofisBaHeTo B
CpaBHEHMe C oOcTaHa/MTe eTanu Ha
pactex. CTOMHOCTUTE Ha KOHKYPEHTHUTE
WHAEKCK nokasaxa, Ye 06MKHOBEHUAT donii
€ [OMWHMPALMAT BWA B CMECcKuTE.

CONCLUSIONS

The results obtained in the present
study indicate that intercropping of
common vetch with oat at three different
seeding ratios affects forage and dry
matter yield and competition between the
two species. Results obtained from
competition indices of the vetch-oat
mixture indicated a significant advantage
harvesting those mixtures at the second
development stage which was attributed
to better land use efficiency than the other
stages of growth. The competitive index
values showed that common vetch was
the dominant species in the mixtures. And
our recomendation for harvesting those
mixtures could be at the second stage of
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Hawarta npenopbka e pekontara ga ce | growth — forming the 2/3 pods on the
npubupa korato ca o6pa3yBaHu 2/3 oT | vetch plants.
LWYLIYSIKATE Ha hus.
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PE3IOME

B Cbpbus e peructpupaHa aHTpak-
HO3a Npu nlUepHaTa B Noc/ieQHUTe HAKON-
KO roavHu. Npe3 nAToTo U eceHTa B NoseTo
3anoyBart Aa ce nosiBsiBat 3abonenu pacte-
HUsA. Hai-yecTo cpellaHuTe NpUYnHUTENN
Ha aHTpakHo3a ca Colletotrichum trifolii n C.
destructivum. MbOoUuKMTE KOOHU3MPAT 3a-
paseHuTe cTebsia U HaBM3aT B KOPeHoBaTa
WWAKA W T[NaBHUS KOPEH, MNpUYMHSABAlKU
HeKpo3a Ha TbkaHuTe, NPeapasnosIoKeHOCT
KbM 3MMHM W3MpPBb3BaHWA, YBAXBaHe WU
3arMBaHe Ha pacTeHueTo. TecTbT 3a
naToreHHoCT onpezens, ye 18 wama oT pos
Colletotrichum morat ga npuunHAT Bpeamn no
cTebnata Ha 3apaseHOTO pacTeHue Ha
nwouepHaTa. [lBa MmeToAa ca u3nonssaHu 3a
onpefensiHe Ha NaTtoreHHoCTTa Ha m3cneg-
BaHWTe LLlamoBe.

MoHMUKM OT /iloLepHa ca NoCcTaBeH B
neTpmeBo 6n040 3a fa ce onpeaensart
pasnuknTe B cuiata Ha AelicTBue Mexay
uscnegBaHuTe 13o0natu 1 NoAaTAMBOCT Ha
nouepHaTa NoO  BpeMe Ha  pacTexa.
WHoKynaumaTa Ha BKOpPEHEeHW MOHUUM €
ocbllecTBeHa no metoga Ha Chi et al.
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SUMMARY

In  Serbia, the occurrence of
anthracnose on alfalfa has been recorded
during the last several years. During the
summer and autumn diseased plants start
to appear in the field. The most common
anthracnose inducers are Colletotrichum
trifolii and C. destructivum. The fungus
grows down infected stems into the crown
and taproot, causing the necrosis of
tissue, predisposition to winter injury and
wilting or plant death. It was determined
by pathogenicity test that 18 strains of the
gens Colletotrichum can cause stem
lesions on inoculated alfalfa plant. Two
methods were wused to determine
patognicity of sampled strains.

Alfalfa seedling were inoculated in

a Petri dish in order to determine
differences in virulence between the
studied isolates and susceptibility of
alfalfa in the growth stage of

development. Inoculation of seedling roots
was carried out by the method of Chi et al.



(1964), KaKTO M MHOKyNaumMsi Ha 4yactu OT
KopeHun Ha ntouepHa (Krnjaja, 2005). NHOKy-
nauyaTa Ha 4acTu OT KOPeHW Ha NnoLepHa B
neTpmeBo 6100 € U3BbLPLUEHA 3a Ja ce
onpefenst pas/imkuTe BbB BUPYNEHTHOCTTa
usmexay usbpaHute mnzonatu. MNetpuesuTe
6noga ce uHkybupat npu 25 °C. Haweto
uscriefBaHe MokasBa pas3/inunMs B NaToreH-
HOCTTa Ha /uUepHoBUTe pacTeHus. Peak-
uMMTe Ha M3cneABaHUTe M30M1aTu ca pas-
JINYHWN B 3aBMCUMOCT OT METOAa Ha WMHOKY-
naums. Haii-natoreHHmaT mnsonat e Coll-9,
pokato Coll-AS nokassa cpefHa naToreH-
HocT. M3onat Coll-8 npeausBrkBa 3Hauu-
TefiHa Hekpo3a BbB KOPEHOBUTE 4acTu Ha
nouepHaTa.

Knto4voBu gymu: niouepHa, natoreHHocT,
Colletotrichum destructivum, C. trifolii

YBO/,

CpaBHWTENHO HUCKNA A06UB OT Jlto-
uepHa B Cbpbus CbC CUTYPHOCT € pesyn-
TaT OT B/MSIHMETO Ha HeagekBaTHaTa
arpoTexHosIorusi, OT He3aJ0BOIUTENHOTO
CbCTOSIHME HaA noyBaTa M nosiBata Ha
BpeauTeENN W pacTUTENHW NaToreHu
(Mijuskovié, 1993). MHoro 3a6onsapaxus
ce XxapaktepusupaT CbC CUMMOTOMW Ha
yBsIXBaHe, KOETO Hamansiea fAobuBa WU
KauyecTBOTO. [puunHUTENIMTE aTtakysat
onpeaenieHn YacTu Uan UssIoTo pacTeHune
B pas3nmyHn eHohasm Ha passutune
(Vuckovié¢, 1999). B npoagb/mkeHne Ha HA-
KOJIKO TOAVHW, HAMa/IABAHETO Ha NMPOAbL-
XMTE/THOCTTa Ha XXMBOT Ha MOCEBUTE OT
NoUepHa € eanH OT OCHOBHUTE Mnpobne-
MW B MNPOW3BOACTBOTO B CBETOBEH Ma-
Wab6. 3amMpb3BaHETO, MMKO3a Ha KOPEHM-
Te W 6aKTepuasHoTO FHMEHe ca 06w
chakTopy, KOMTO Morat fga MpUUnHAT
nogo6eH npobriem (O’'Rourke and Millear,
1966; Krnjaja, 2005a). MatoreHnTe, KOUTO
npuunHaBaT 6GosecTTa B HaglemHaTa
yacT Ha cTeb/10TO, KOpeHoBaTa Liuiika u
KOpeHa, MoraTt Aa NPUYMHAT roieMu WweTu
Ha Tasu KynTypa. Haii-BpegHuTe napasuT-
HM rb6M B HaA3eMHaTa yacT Ha cTe610To,
KopeHoBaTa Lwuiika u kopeHa ca C. trifolii
n C. destructivum — npuyMHuTENUTE Ha
aHTpakHo3a no swuepHaTta. C. trifolii
Hamansiea AobuBa Ha 3eneHa maca go 5
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(1964), as well as the inoculation parts of
the alfalfa root (Krnjaja, 2005). Inoculation
of root cuttings of alfalfa in the Petri dish
was conducted in order to determine
differences in virulence among selected
isolates. Petri dishes were incubated at
25°C. Our research shows differences in
the pathogenicity to the alfalfa plants, the
reactions of tested isolates were different
depending on the method of inoculation.
The most pathogenic isolate was Coll-9,
while Coll-AS had shown medium
pathogenicity. Isolate Coll-8 caused
significant necrosis in the alfalfa root bits.

Key words: Alfalfa, Anthracnose,
Colletotrichum destructivum, C. trifolii

INTRODUCTION

The relatively low yields of alfalfa in
Serbia are certainly the result of the
influence of inadequate agro-technology,
even because of inadequate soil, and the
appearance of pests and plant pathogens
(Mijuskovi¢, 1993). Many diseases are
characterized by symptoms in the form of
wilting plants, which reduces the yields
and quality of alfalfa. The causative
agents of diseases attacks certain parts or
the whole plant in various phenophases of
development (Vuckovié, 1999). For a
number of years, the reduced lifespan of
alfalfa crops has been one of the main
problems in the production of this fodder
plant worldwide.

Frost damage, root mycoses, and
bacterial wilting are common factors that
can cause this problem (O'Rourke and
Millear, 1966; Krnjaja, 2005a). The
pathogens that cause the disease of the
above the ground part of the stem,
canopy and alfalfa root can cause great
damages to this culture. The most
damaging parasitic fungi of the above
ground part of the stem, canopy and root
are C. trifolii and C. destructivum — the
causative agents of anthracnose in alfalfa.

C. trifolii reduces green mass yield up to 5



t/ha, gokato AO6MBLT Ha CEHO MOXe Aa
Hamanee ot 30 go 60% (Roboti¢ wn
Klokogar-Smit, 1983). Vasi¢ (2007)
nocouysa, 4Ye B Cbpbusa MOHMKEHMETO B
pobuea e go 30%.

Llen Ha HacToslWweTo n3cneaBaHe e
Ja ce cbbepar AaHHM 3a naToreHHocTTa
Ha un3onatm Ha rIbL6M  OT  pog
Colletotrichum (C. trifolii, C. destructivum
n C. linicola), nonyyeHn OT 3apaseHu
ctebna Ha nouepHa. HamepeHneTto e ga
ce nosny4yaT no-6bP3N pesyntatn u ga ce
Hanpasy NO-TOYHO CPpaBHEHWe, NoBTOpSsie-
MOCT Ha €eKCnepuMeHTUTe U Ja ce OT-
KpUSIT MeToAn 3a npeABapuTesiHa OLeHKa
Ha ycToMuMBOCTTa W YyBCTBUTENHOCTTA
Ha reHoTMMNoBE OT JIloLEepHa.

MATEPVAT U METOOU

TyK ca BK/Il0O4EHM 18 MOHOCNOPOBMU
usonata OT TpW BUAa, NPUHALMEXALLN
kbM popg Colletotrichum: C. trifolii, C.
destructivum u C. linicola.

OnpefenaHeTo Ha naToreHHocTTa
Ha un3bpaHuTe u3oNaTM ce u3BbLPLUBA
ypes fABa MeToda 3a WHOKyauus Ha
MOHUUM Ha NiouepHa B netpueso 61040
(Chi et al., 1964), kakTO 1 MHOKyNaLmMsa Ha
yacTn OT KopeHu Ha nwuepHa (Krnjaja,
2005b). NI pBata TecTa ca npoBeAeHn Iin
vitro. M3non3eaH e copta souepHa K-28
Ha WHCTMTyTa No ypaxHu KynTypw,
Kpywesal,.

MHokynauma Ha KopeH4yeTa Ha
NoHUUN. MbPBUAT HAUYMH 3a NpoBeEpKa Ha
naTtoreHHocTTa Ce M3BbPLUM Ype3 WHOKY-
naumsa Ha KopeHyeTta OT MOHUUWM Ha fio-
uepHa. CemeHarta ce cTtepuniusupaT no-
BbPXHOCTHO B 95% eTaHON B npoAab/ike-
Hve Ha 10 MuHYyTW, cnef ToBa B pasTBop
OoT 7% Ha HaTpuveB xunoxnaopug B Mpo-
ObmkeHve Ha 10 MUHYTW, NpoMuBar ce B
cTepunHa BOAa W Ce wu3cywasaT npwu
cTaliHa Temnepartypa. Cneg 10 gHu yactu
OT KO/IOHMM Ha Wu3cnefBaHus nsonar ¢
AvaMeTbp 5 mm® ce NocTaBAT B LeHTbpa
Ha neTpueBoTo 610400 BbpPXY PDA cy6-
ctpar. OKONo KOJIOHUWTE, Ha pa3CcTosiHue
2 cm B guameTtbp, ce pasnpegenar 15
cemMeHa ot nwouepHa. Crep ToBa neTpue-
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t/ha, while yield of hay can be reduced by
30 to 60% (Roboti¢ and Klokogar-Smit,
1983). Vasic¢ (2007) states that in Serbia
the yield reduction is up to 30%.

The aim of this study is to find the
fast metadata for checking the
pathogenicity of the isolates of
Colletotrichum genus fungi (C. trifolii, C.
destructivum and C. linicola), obtained
from the infected alfalfa stems in order to
obtain the results faster and to allow for
more precise comparison, repeatability of
the experiments and open possibilities for
methods to be used for the preliminary
assessment of the resistance and
sensitivity of alfalfa genotypes.

MATERIAL AND METHODS

In this study, 18 monosporal
isolates of three species belonging to the
genus Colletotrichum were included: C.
trifolii, C. destructivum and C. linicola.

Determination of the pathogenicity
of the selected isolates was carried out
using two methods of inoculation of alfalfa
seedlings in Petri dish (Chi et al., 1964),
as well as the inoculation of the alfalfa
root cuttings (Krnjaja, 2005b). Both tests
were carried out in vitro. In both tests, the
varieties of alfalfa K-28 from the Institute
for forage crops, KruSevac, were also
used.

Inoculation of seedling roots. The
first way of checking pathogenicity was
done by inoculating the roots of the alfalfa
seedlings. The seed was surface
sterilized in 95% ethanol for 10 minutes,
then in a solution of 7% sodium
hypochlorite for 10 minutes, washed in
sterile water and dried at room
temperature.

Ten days old cutting of colony of the
studied isolate of diameter 5 mm®, was
placed in the center of the Petri dish on a
PDA substrate. Around the colony
cuttings, at the distance of 2 cm in
diameter, 15 seeds of alfalfa were
distributed. Then the Petri dishes were



BUTE GMt0Aa ce UHKybupart npu Temnepa-
Typa 25°C.

EkcnepvMeHTBbT e NpoBeAeH B Tpu
NOBTOPEHUS. 3a KOHTpoNa cnyxar ceme-
Ha OT JouepHa, MOCTaBeEHN BbPXY
cybctpar 6e3 uHokynat. Cnepg 10 gHwm,
CcTeneHTa Ha nNaToreHHocT (BMPYNEHT-
HOCT) Ha M30/1aTUTE Ce OuEeHsBa u4pes

BM3yasZIHO Wu3CnefBaHe Ha WU3rHWAuTe
NMOBBPXHOCTM NO cnegHaTa ckana:
- HeBUpPYneHTHW (6e3 3arHuna

NMOBBPXHOCT Ha KOPEHa);

+ cnabo BMPYIEHTHM (3arHMBaHe B
ropHarta 4YacT Ha KopeHa);

++ cpefHo BUPYNEHTHU (KOpeHoBa-
Ta 1 3eMHa 4acT Ha cTeb10TO ca 3arHuu,
Jokato mcTatra B ropHata 4acT Ha
CcTe6/10TO He ca 3acerHatu OT Hekposa
Unn oT Muuenu);

+++ BUCOKa BUPY/IEHTHOCT (KOPEH,
CcTe6/10 U NncTata ca U3USAI0 3acerHatu
OT Hekpo3a unu rbbuyeH muuen, a B
HSKOW Clydyan MOXe fa Ce Noayyn Taka
HapeyeHoTo "pa3MmBaHe" Ha NOHULUUTE).

WHokynauma Ha 4actu OT KOpPEeHU

Ha swuepHa. [Mpn BTOpUA TecT 3a
NnaTtoreHHoCT ca W3MoM3BaHW 4actu oT
KOpeHuyeTa Ha 34paBu pacTteHus oT
nwouepHa. CemeHaTa OT JfoUepHa ca
3aceTV B M/1acTMacOBW KOHTEMHepu Ha
AbnbounHa 5 cm  BbpXy CcTepusieH

cybetpat. Mo BpemMe Ha UWHOKynauus,
pacTeHusiTa ca Ha Bb3pacT 7 ceMULn.
KopeHnTe nbpBO ca 1M3mMuTu fobpe
nog CTpya 4ellMsHa Boja 3a fa ce
OTCTPaHAT yvacTuumTe OT cybecTpara oT
nosbpxHoctTa uMm. Cnepn ToBa, Te ce
HapsasBar Ha 4Yactu ¢ gb/ikuHa 1,5 cm ¢
cTepuneH ckannen. [loBbpPXHOCTTa Ha
OTpsA3aHWTe 4YacTu e fAesuHdeuupaHa B
5% pa3TBOp Ha HaTpMeB Xunoxsopupg B
npoab/HKeHVe Ha 5 MUHYTU, NnpomMmBarT ce
B CTepuiHa BOfAa, u3uexjar ce un ce
3acaxfjar B Kyn1Typy OT u3cnefBaHu
n3onaty Ha Bb3pacT 10 AHKW, OTrNexanaHun
Bbpxy PDA npu 25°C. EKCNepuMeHTHT e
nposefieH B 3 MOBTOpPeHUsA. 3apeneHuTte
netpuesn OGnwga ce WHKy6bupat npu
Temnepatypa 25°C. Cneg 8 pgHm ot
nocABaHeTOo, [Ab/KMHATA Ha W3rHUNUA
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incubated at a temperature of 25°C.

The experiment was set in three
reps. As a negative control, the seed of
alfalfa was placed on a substrate without
an inoculum. After 10 days, the degree of
pathogenicity (virulence) of the isolates
was evaluated by the visual examination
of necrotic surfaces according to the
scale:

- avirulent (no necrotic surfaces on
the root);

+ low virulent (necrosis at the top of
the root);

++ medium virulent (the root and
the ground part of the stem are necrotic,
while the leaves in the upper part of the
stem are not affected by necrosis or by
the fungi mycelium);

+++ high virulence (root, stem and
leaves are completely affected by
necrosis or by fungi mycelium, and in
some cases, the so-called "melting" of
seedlings can occurr).

Inoculation of alfalfa root cuttings.
In the second pathogenicity test,
fragments of the roots of healthy alfalfa
plants were used. The alfalfa seed was
sown in plastic containers at a depth of 5
cm on the sterile substrate. At the time of
inoculation, the plants were at the age of
7 weeks.

The roots were first well-washed
under a stream of tap water to remove
particles of the substrate from their
surface. Then, using the sterile scalpel,
they were cut into fragments of 1.5 cm
long. The cut fragments were surface
disinfected in a 5% solution of sodium
hypochlorite for 5 min, washed in sterile
water, strained and planted into cultures
of examined isolates aged 10 days, grown
on PDA at 25°C.

The experiment was performed in 3 reps.
The planted Petri dishes were incubated
at the temperature of 25°C. After 8 days
from seeding, the necrosis length was
measured on the longitudinal section of



ydyacTbk Cce u3MepBa MO Ha4/TbXHUSA
paspes Ha yactuTe OT KopeHa. V3BbpuBa
ce peunsosiaums Ha KOPeHN CbC CUMMNTOMM,
Kato ce Wu3nos3BaT Cblwnute MeToaum,
KakTo npu nsonayms.

Pesyntatute oT BTOpUA TecT 3a
naTtoreHHoCT, ce aHa/m3upar cTaTucTu-
yecku upes efHodhakTopeH aucnepcuo-
HeH aHann3 (ANOVA) B Hanb/IHO HopMa-
neH nnaH ¢ 30 yacTm OT pacTeHus 3a
nu3onat unu Tpu NOBTOPEHUs. 3HauMmnTe
pasvkn Mexay CTOMHOCTU OT AaHHUTE ce
onpegensa c nomouwiTa Ha TecT Ha JbHKaH
npu p = 0.05.

PE3YNITATA

Mpv NbpBMA METO/, 3a NPOBEpPKa Ha
NaToreHHoCTTa, Ype3 UHOKYauus Ha Jo-
uepHa (copt K-28) B nabopaTopHu ycno-
BUWSl, CE YCTAHOBM, Ye BCUYKW U3C/eaBaHu
nsonatn Ha Colletotrichum sp. nokassart
3HauuTeNHa naToreHHocT. MaTtoreHHocTTa
Ha 18 uzonatn ot Bug Colletotrichum (C.
trifolii, C. destructivum, C. linicola) Ha
nouepHa e nokasaHa B Tabnuvuya 1.

the root cuttings. From the roots in which
the symptoms developed, a re-isolation
was performed using the same methods
as in isolation.

The results obtained in the second
pathogenicity test were statistically
analyzed using the single-factor analysis
of variance (ANOVA) in a completely
normal plan with 30 fragments of plants
per isolate, or three repetitions. The
significance of the difference between the
individual data values was determined
using the Duncan test, at p = 0.05.

RESULTS

In the first method of checking
pathogenicity, by inoculation of alfalfa
(genotype K-28) in laboratory conditions,
it was found that all studied isolates of
Colletotrichum sp. exhibited significant
pathogenicity. The pathogenicity of 18
isolates of the species from the genus
Colletotrichum (C. trifolii, C. destructivum,
C. linicola) in alfalfa is shown in Table 1.

Ta6bnuuya 1. Tabnuuya 1. MatoreHHocT Ha Colletotrichum sp. n3onatm Ha NOHUUWX Ha

nouepHa B 1aGopaTopHN YC10BUS

Table 1. Pathogenicity of Colletotrichum sp.

laboratory conditions

isolates on alfalfa seedlings in

pynn/Groups N3onatu/lsolates MartoreHHocT/Pathogenicity | KoHTpona/Control
Coll-4 +++ -
C. trifolii (1) CBS158.83 ++ -
CC-86-2 ++ -
Coll-3 +++ _
Coll-8 ++ -
Coll-9 +++ -
Coll-10 +++ -
Coll-11 ++ _
Coll-18 +++ -
Coll-29 +++ -
Coll-32 +++ -
q Coll-35 +++ _
C. destructivum (Il) coll-37 i -
Coll-38 +++ -
Coll-48 +++ -
Coll-68 +++ _
Coll-75 ++ -
Coll-AS ++ -
Coll-Bk ++ -
CC657 ++ -
C. linicola (111) Coll-44 +++ -

Nerenpa: - HEBUPYNEHTHW; + cNabo BUPYNIEHTHU; ++ CPELHO BUPYSIEHTHU; +++ CUIHO BUPY/IEHTHM
Legend: - avirulent; + low virulent; ++ medium virulent; +++ high virulent
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A N4 X
dur. 1. C. destructivum: Pa3ammBaHe

N HEeKpo3a Ha noHuuUunM Ha nwuepHa cnen

=

N3KycTBeHa nHokynauus c nsonart Coll-68
Fig. 1. C. destructivum: Melting and necrosis of alfalfa seedlings after artificial

inoculation with the Coll-68 isolate

Hekpo3sarta B KopeHUTe ce nosiBsBa
BbB BCUYKM U3CNegBaHn u3onatu gsa
OHW Ccnef KOHTakT Ha KopeHute ¢
re6buukn. Cnep TOBa Hekposata ce
pasnpocTpaHsaBa Ha/TbXHO, a Npu CUTHO
BUPYNeHTHN wusonatu, cneg 10 aHw,
KOpeHbT, MiaguTe ctebna n nucrara ca
Hanb/IHO 3acerHaTu.

Apyrvat HauMH 3a OueHKa Ha
naTtoreHHocTTa, 4pe3 WHOKynauus Ha
YyacTu OT KOpeHu Ha nouepHa (copt K-
28), nokasea, 4Ye BCUYKM Wu3CNeaBaHu
nsonatn Ha Colletotrichum sp. nokassar
NaTtoreHHoCT C MnosiBa Ha HEKPOTUYHU
30HM BBPXY YacTu OT  KOpeHuTe.
3apaseHaTa KOpeHoBa TbKaH MNoka3Ba
Hekpo3a c KadsB, u4epBeHvKaBokadsB
Unn TbMHO KadaB UBAT. B usonatute
Coll-9, Coll-10, Coll-11, Coll-18, Coll-29,
Coll-32, Coll-37 (C. destructivum) Coll-44
( C. linicola ) n C-86-2 ( C. trifolii , pog 1),
HekposaTa Hanb/IHO O6XxBala vacTute
Ha KopeHa. Te ca Meku, ¢ pasnagalla ce
TbkaH W CUMMNTOMW Ha MOKPO THUEHE
(durypa 2).

Necrosis at the root tips occurred
in all of the studied isolates two days after
the contact of roots with the fungi.
Necrosis then spread longitudinally, and
with highly virulent isolates, after 10 days,
the root, young stems and leaves were
completely affected.

Another way of assessing the
pathogenicity of the selected isolates, by
inoculating the alfalfa root cuttings (K-28
genotype), has shown that all of the
studied Colletotrichum sp. isolates
showed pathogenicity as the appearance
of necrotic zones on the root cuttings.
The infected root tissue showed necrosis
of brown, reddish brown or dark brown
color. In isolates Coll-9, Coll-10, Coll-11,
Coll-18, Coll-29, Coll-32, Coll-37 (C.
destructivum), Coll-44 (C. linicola) and C-
86-2 (C. trifolii, race 1), necrosis fully
enveloped the cuttings. Such cuttings
were soft with disintegrating tissues with
symptoms of wet rot (Figure 2).
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dur. 2. Colletotrichum sp: Hekposa Ha 4YacTu OT KOpPEHW, MNPUYMHEHU OT
nscneaBaHute nzonatm Coll-4 (nsaBo) n Coll-8 (BAsicHO)

Fig. 2. Colletotrichum sp: necrosis on the root cuttings caused by examined
isolates Coll-4 (left) and Coll-8 (right)

ObnmknHata Ha 3acerHatus yyac- After eight days of placing the
TbK OT HeKpo3a ce m3MmepBa oceMm AHM | cuttings on the colony of the studied
cnef kato ca nocTaBeHW KopeHoBuTte | isolate, the necrosis length was
yacTm B KOMOHMSITA Ha wuscnegsaHus | measured (Table 2).
nsonart (Tabnuua 2).

Tabnuua 2. CpefiHa OUEHKa Ha Hekpo3ata B 4aCTu OT KOPEHW, NHOKY/IMpPaHu oOT
nscneasaHute nsonatm Colletotrichum sp.

Table 2. Average estimate of the necrosis reaction in the root cuttings inoculated
by the examined isolates Colletotrichum sp.

Bupose/Species M3onatu/lsolates CpegHu cToliHocTn/Mean value
Coll-4 0.5333
C. trifolii (1) CBS158.83 0.9333
C-86-2 1.0333
Coll-3 0.9333
Coll-8 0.3667
Coll-9 1.1333
Coll-10 1.0667
Coll-11 1.0667
Coll-18 1.2333
. Coll-29 1.0333
C. destructivum (”) Coll-32 1.0000
Coll-35 0.9000
Coll-37 1.0000
Coll-38 0.8333
Coll-48 0.8000
Coll-68 0.8000
Coll-75 0.5333
Coll-A3 0.9333
Coll-Bk 0.8333
CC657 0.8333
C. linicola (lIl) Coll-44 1.1333
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Btopara rpyna wu3onatn (C. In the second group of isolates (C.
destructivum), Coll-9, Coll-10, Coll-11, | destructivum), Coll-9, Coll-10, Coll-11,
Coll-18, Coll-29, Coll-32 u Coll-37 nokas- | Coll-18, Coll-29, Coll-32 and Coll-37
BaT Hali-BMCOK MHTEH3UTET Ha HEKpo3a. showed the highest intensity of necrosis.

Tabnuua 3. Pe3yntatn oT efHodakTopeH aucnepcmoHeH aHasind ANOVA 3a C.
destructivum
Table 3. Results of single-factor analysis of ANOVA variance for C. destructivum

VI3TOYHMK Ha Cyma Ha CTeneHn Ha Juncnepcusa F- p-—
Bapvaums KBagpartute cBoboga KoedULMEHT |CTOMHOCT
Source of variation |Sum of squares Degrees of freedom| Variance ratio value
Mexpgy rpynute 2.140 16 0.134 5.684 0.000
Between the groups
pynata/The group 0.800 34 0.24
O6uwo/Total 2.940 50
Pesyntatute oT efHodakToOpHUSA The results of a single-factor

ancnepcuoHeH aHanus ANOVA ca noka- | ANOVA variance analysis are shown in
3aHKu B Tabnuua 3. Tbit kaTo cToHOcTTa | Table 3. As the value of p is less than
Ha p e no-masnka ot 0.01 (p 0.000), To | 0.01 (p 0.000), it means that the average
cpegHata CTOMHOCT Ha Ab/mkuHata Ha | value of necrosis length is affected by the
3acerHaTmsl yyacT OT Hekpos3a ce Bausie | isolate.

OT n3onara.

Tabnumua 4. XOMOreHHUTe rpynm 3a AbJ/HKMHA Ha 3acerHaT y4acTbK OT HEKpO3a Ha
n3cnensaHnTe nsonatu 3a sug C. destructivum

Table 4. Homogeneous groups for the length of necrosis of the tested isolates
for the species C. destructivum

M3onatu XomoreHHu rpynu/Homogeneous groups (y4acTbk ¢ Hekposa/necrosis length)
Isolates 1 2 3 4 5
Coll-8 0.3667
Coll-75 0.5333 0.5333
Coll-48 0.8000 0.8000
Coll-68 0.8000 0.8000
Coll-38 0,8333 0,8333 0.8333
Coll-Bk 0,8333 0,8333 0,8333
CC657 0,8333 0,8333 0,8333
Coll-35 0.9000 0.9000
Coll-3 0.9333 0.9333 0.9333
Coll-AS 0.9333 0.9333 0.9333
Coll-32 1.0000 1.0000 1.0000
Coll-37 1.0000 1.0000 1.0000
Coll-29 1.0333 1.0333 1.0333
Coll-10 1.0667 1.0667 1.0667
Coll-11 1.0667 1.0667 1.0667
Coll-9 1.1333 1.1333
Coll-18 1.2333
p - value 0.192 0.051 0.082 0.051 0.114
[BONHWTE CpaBHEHUS Ha ObIKU- Double comparisons of the length

HaTa Ha 3acerHatus yyacTbk OT Hekposa | of necrosis of the tested C. destructivum
Ha wu3cnepsaHute wu3onatm Ha C. | isolates showed the separation of five
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destructivum nokaseat pasgensiHe B net
XOMOF€HHMN TPYynu, KOUTO CTaTUCTUYECKU
ce pas/nimyaBart 3HauuTesniHo (Tabnmua 4).

Cpepn unscnepgsaHute wmsonatu, C.
trifolii (Coll-4) nposiBsiBa cTatucTUYECKN
3HAYUMO MO-HUCBK MHTEH3UTET Ha HEKpPO-
3a B CpaBHEHWEe C ApyrM wu3crnenBaHu
uzonatm ot | rpyna (Tabnuun 5 un 7).
[BOHWTE CpaBHEHMS Ha Ob/DKMHATA Ha
yyacTbka C HeKpo3a Ha u3criefBaHuTe
umzonatm ot Bug C. trifolii nokassat
pasfgensiHe B [ABE XOMOFE€HHW Tpynu,
KOUTO CTaTUCTMYeckM ce pasnmyasar
3HauuTesnHo (Tabnumuya 5).

homogeneous groups that statistically
differed significantly (Table 4).

Among the studied isolates, C.
trifolii (Coll-4) exhibited statistically
significantly lower necrosis intensity
compared to other studied isolates of the
| group (Table 5 and 7). Double
comparisons of the length of necrosis of
the examined isolates of the species C.
trifolii showed the separation of two
homogeneous groups that statistically
differed significantly (Table 5).

Tabnuua 5. Pe3yntatn oT egHoakTopeH aucnepcmoHeH aHasind ANOVA 3a C.
trifolii

Table 5. Results of the single-factor analysis of ANOVA variance for the species
C. trifolii

VI3TOYHMK Ha Cyma Ha CTeneHn Ha Juncnepcusa F- p-—
Bapunauus KBagpaTtute csoboga KoedULMEHT | CTONHOCT
Source of variation | Sum of squares |Degrees of freedom| Variance ratio value
Mexpgy rpynute 0.420 2 0.210 7.875 0.021
Between the groups
pynata/The group 0.160 6 0.027
O6uwo/Total 0.580 8

Tabnuua 6. XOMOreHHuM rpynu 3a Ab/DKMHA Ha Y4yacTbK C HeKpo3a Ha
nscneagBaHuTe nsosiaty ot Bug C. trifolii
Table 6. Homogeneous groups for the length of necrosis of the studied isolates

of the species C. trifolii

M3onatm XOoMOreHHu rpynu (4b/kMHA Ha yHaCTbK C HEKPO3a)
Isolates Homogeneous groups (necrosis length)
1 2
Coll-4 0.5333
CBS 158.83 0.9333
C-86-2 1.0333
p - cToliHocT/value 1.000 0.482

TpeTtaTa rpyna, cbcToswa ce oOT
nzonatu Ha C. linicola (Coll-44), nokasBa
CTATUCTUYECKM 3HAYMM MO-BMCOK WHTEH-
3UTET Ha HeKpo3a B CpaBHEHUe C n3ona-
TUTe Ha gpyruTe age rpynu (Tabnvua 7).

Upes [BOWHO CpaBHEHWe, Ha
Ob/DKMHATA Ha yyacTbka C Hekposa npu
Bngose C. trifolii, C. destructivum n C.
linicola, ca pasrpaHuyeHn aBe XOMOreHHU
rpynv, KOMTO MMaT  CTaTUCTUYECKM
3Hauuma pasnvka. B nbpBarta xomoreHHa

The third group, consisting of C.
linicola (Coll-44) isolates, exhibited
statistically significantly higher necrosis
intensity compared to isolates of the other
two groups (Table 7).

By double comparison of the
necrosis length of the studied species C.
trifolii, C. destructivum and C. linicola, two
homogeneous groups were distinguished
which were statistically significantly
different. In the first homogeneous group,
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rpyna ce knacudpuumpar sugose C. trifolii
n C. destructivum, pokato gpyrarta
XOMOreHHa rpyna ce CbCTOM camMo OT
n3onat Ha C. linicola.

the species C. trifolii and C. destructivum

are

classified, while the other

homogeneous group was comprised of
only C. linicola isolate.

Ta6r||/|u,a 7. XOMOTreHHU rpynnm 3a AbJ/KMHa Ha y4aCTbK C HEKPO3a Ha n3cneaBaHun

n3onatu ot Bug Colletotrichum sp.

Table 7. Homogeneous groups for the necrosis length of studied isolates of the

species Colletotrichum sp.

Bupose XOMOreHHU rpynu (Ab/HKMHA Ha yHacTbK C HEKpOo3a)
Species Homogeneous groups (necrosis length)
1 2
C. trifolii 0.83333
C. destructivum 0.9000

C. linicola 1.1333
p - cToiMHocT/value 0.460 1.000
OBCBbXOAHE DISCUSSION
VHgekumosHocTTa Ha 18 m3bpaHu The infectivity of 18 selected

nsonarta ot Colletotrichum sp. e nscneg-
BaHa C [ABa MeToAa, KOMTO ce okaseat
CblLlO TOsI0Ba YycnewHu. Becuukm 18 uns-
cnefBaHu n3onata npegusBuKBaT MnosiBa
Ha CWIHM CUMMNTOMW Ha aHTpakHo3a
BbpPXY MHOKyNMpaHa nwouepHa copt K-28.

Mpu WHOKyNaumMa Ha noHUUWM B
neTpueso 611040 ce nosiBABAT CUMMNTOMU
ABa [HW cnepf nHokynauus. CumntomuTe
ce Habnwpgasatr nog dopmaTta Ha
Hekpo3a No KOpeHWTe Ha BCUYKW M3cres-
BaHU m3onatn. Cnep ToBa HekposaTa ce
paswupsBa Hag/bXHo 1 cned 10 gHu BbB
BCUYKM M30/1aTU KOpeHuTe, cTebnata u
mMctata  Ha  MOHMUMTE Cca  Hamb/HO
3acerHatu. [epuogbT, Heo6XogUM 3a
pasBUTME Ha CUMMTOMUTE, CbOTBETCTBA
Ha pesynraruTe OT TecTa 3a NaToreHHocCT
Ha Bmugose C. trifolii, C. destructivum un C.
linicola, kakto e nocoyeHo oT Graham et
al. (1976); O'Neill et al. (1997); Bacwuu,
(2007); Bacuu, (2013 r.); Latunde-Dada n
Lucas (2007) wu Frasyssinet (2008).
Graham et al. (1976) noka3BaT B cBouTe
uscneABaHns passimyHaTa  WHekunos-
HOoCcT Ha u4etupu Buga Colletotrichum
(C.trifolii, C. destructivum, C. dematium n
C. truncatum), KakToO MW pas/iMyHa
YCTOMYMBOCT Ha reHOTUMNOBE Ha fILepHa
B in vitro ycnosusi.
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isolates of Colletotrichum sp. was tested
using two methods, which proved to be
equally successful. All of 18 examined
isolates caused the appearance of strong
symptoms of anthrachose on inoculated
alfalfa K-28.

In the inoculation of the seedlings in
the Petri dish, there were symptoms two
days after the inoculation. Symptoms
were observed in the form of necrosis at
the root tips in all of the studied isolates.
Necrosis then expanded longitudinally,
and after 10 days, in all of the isolates,
roots, stems and leaves of the seedlings
were completely affected. The time
required to develop the symptoms
corresponds to the results of the
pathogenicity test for C. trifoli, C.
destructivum and C. linicola species, as
reported by Graham et al. (1976); O'Neill
et al. (1997); Vasic¢, (2007); Vasi¢, (2013);
Latunde-Dada and Lucas (2007) and
Frasyssinet (2008). Graham et al. (1976)
have shown in their studies the different
infectivity of four Colletotrichum species
(C. trifolii, C. destructivum, C. dematium
and C. truncatum) a well as different
resistance of alfalfa genotypes in in vitro
conditions.




Mpu UWHOKyNaLuss Ha KOpPEHOBU
4yacTu Ha JouepHa, BCUYKM m3cneaBaHu
nzonatn Ha Colletotrichum sp. nokassart
naTtoreHHocT nof copmara Ha HeKpoTUY-
HW 30HN BbPXY KOPEeHoBWTE YacTu. 3apa-
3eHaTa C Hekpo3a KOpeHoBa 4acT uma
KapsiB, 4YepBeHukaBokasB WA TbMHO
KadpsB LBAT. KOpeHoBMTE 4acTu ca Meku
C pasnagallia TbkaH, CbC CUMMOTOMMW Ha
MOKPO THMEHe. B HagMbXHUS yyacTbK Ha
KOpeHoBUTE 4acTu ce Habnwgasa Mo-
WHTEH3MBHA HEKpO3a B LEeHTpasiHaTa yacTt
Ha kopeHoBaTa TbkaH. OceM OHM cnep
nocTaBAHETO Ha 4acTuTe OT KOpPeHu B
KO/IOHUWUTE Ha u3cnegBaHuTe umsonatw,
BCWYKM M30/aTU NOKas3BaT 3HauuTeNHa
Hekposa Ha kopeHa. Pa3BuTMETO Ha
CUMNTOMUTE € CXOAHO € ToBa npu Krnjaja
(2005b). O'Neill et al. (1996) ycTtaHOBSs-
Bat, ye C. trifolii, C. destructivum un C.
gleosporioides  nposiBsBatT  M3paseHa
NaTtoreHHOCT B MOHWUUM Ha JuepHa B in
vitro ycnoBusl.

N3BOON

M3non3gatr ce pgBa wmeToga 3a
TecTBaHe Ha MnaToOreHHOCT: W3KyCTBeHa
WHOKYNauus Ha KOpPEeHW Ha MoHuLUM W
WHOKyNauuss Ha 4acTu OT KOPEeHW Ha
nouepHa copT K-28 in vitro, kaTo nato-
reHHoctra ce u3gassABa MNpu BCUMYkM 18
n3bpaHn usonatu. MpunaraHute meToau
3a TecTBaHe Ha MNaTOreHHoCT He ce
pasnuuyasart, kaTo U ABaTa metoga umar
npeaumcTea, 3aloTo pe3ynTaTbT MOXe
Ja ce nonyun no-6bLP30 1 ga ce n3nonssa
€[lHOPOAHO M TOYHO KOJIMYECTBO WHOKY-
nart, KoeTo no3BosisiBa No-TOYHO CpaBHe-
HUe, MOBTOPSAEMOCT Ha eKCrNepuMeHTuTe n
oTBapss Bb3MOXHOCT MeToAUTE [fda ce
M3Mon3BaT 3a npegsapuTesiHa OLeHKa Ha
pPe3nCTEeHTHOCTTa/4yBCTBUTENIHOCTTA  Ha
reHoTunoBe NoLepHa.

BJTATOAAPHOCTWU

HacTosiweto wuscnegsaHe e dwu-
HaHcupaHo oT MUHUCTEPCTBO Ha 06paso-
BaHWETO, HaykaTa W TEeXHO/I0rMYHOTO
pa3BuTMe Ha Penybnunka Cbpbus, NPOeEKT
TR 31057.

Using another method of
pathogenicity testing, by inoculating the
alfalfa root cuttings, all of the studied
isolates of Colletotrichum sp. showed
pathogenicity in the form of necrotic zones
on the root cuttings. The infected root
tissue showed necrosis of brown, reddish
brown or dark brown color. Such cuts
were soft and with disintegrating tissues,
with symptoms of the wet rot. In the
longitudinal section of the cuttings, more
intense necrosis was observed in the
central part of the root tissue. Eight days
after placing the cuttings in the colonies of
the studied isolates, all of the examined
isolates showed significant necrosis on
the root. The development of symptoms is
similar to that of Krnjaja (2005b). O'Neill et
al. (1996) found that C. trifolii, C.
destructivum and C. gleosporioides
exhibited pronounced pathogenicity in
alfalfa seedlings in in vitro conditions.

CONCLUSIONS

Pathogenicity tests were performed
using two methods, artificial inoculation of
the seedling roots and inoculation of the
cuttings of alfalfa genotypes K-28 in vitro,
and the pathogenicity was demonstrated
for all of 18 selected isolates.

The applied methods of pathogenicity
testing did not differ, both methods have
advantages because the result could be
obtained faster and a uniform and precise
amount of inoculum is used, which allows
for more accurate comparison,
repeatability of the experiments and
opens the possibility that the methods
could be wused for the preliminary
assessment of the resistance/sensitivity of
alfalfa genotypes.
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PE3OME

B 6bnrapckata eHTOMOJIOTMYHATA
nvTepartypa nma Masiko CBefeHus 3a Jto-
LEPHOBUS CEYKO, KOeTO Hanara Heobxo-
AMMOCTTa OT JOonb/iBaHe W nosyyaBaHe
Ha HOBM JlaHHW 3a HenpusaTens. B nmouep-
HOBWTE MnosieTa 1 nabopaTopusita No eH-
Tomosnorus Ha N3C ,,06pa3yos Ynpnnk” -
Pyce npe3 nepuoga 2010-2015 r. ca
U3BbPLUEHN HabGNAEHNA M U3MepBaHus
BbpPXY Bb3pacTHM HacekoMu C Len ycrta-
HOBSIBAHE Ha SICHO M3paseHu Mopcoso-
rmyHn 6enesun 3a pas3no3HaBaHe Ha MnoJso-
BETE N U3UNC/ISABAHE Ha MOI0BUS UHAEKC.
N3mepeHn ca AbmkuHaTa Ha TAI0TO,
LUMpMHaTa Ha npegHerpbaa v TernoTo Ha
XEHCKUTE W MBXKUTE uHAMBMAM. ono-
BUAT MHAEKC € n3uncieH no dopmynara
Ha bpemep. YCTaHOBEH € SICHO M3pa3eH
nosoBs AMMopcu3bM, KOWTO ce m3passsa
B MO-rofleMuTte CcpefHyu BeNYMHU Ha
Ob/DKMHATA U TEINOTO Ha XXEeHCKUTE MHAW-
suam (13,81 mm u 0,062 mg) B cpas-
HeHne ¢ MbxkuTe (13,00 mm 1 0,05 mg),
B pasninyHata Ab/hKMHaTa Ha aHTeHuTe,
pas/IMYHOTO oOuBeTABaHe Ha NbPBOTO
aHTEeHHO ufleHYe, Ha OCHOBHOTO UJieHue,
Ha 6egpeHOTO NPbCTEHYE M 6efgpoTo Ha
TpUTE [BOWKN Kpaka nNpu >XEHCKUTe W
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SUMMARY

In Bulgarian entomological
literature, there is little information of
alfalfa longhorn beetle, which

necessitates the addition of new data
about the pest. In the alfalfa fields and the
laboratory of entomology of IASS
"Obraztsov chiflik" - Rousse, during the
period 2010-2015, observations and
measurements were made on adult
insects with aim to establish clear
morphological features for sex recognition
and sex ratio calculation.

The length of the body, the width of the
prothorax and the weight of the female
and male individuals were measured. The
sex ratio was calculated by Bremer's
formula. Sexual dimorphism was clearly
detected to be expressed in length and
weight of female insects (13,81 mm and
0,062 mg) were proven to be bigger
compared to male insects (13,00 mm and
0,05 mg); different antenna lengths;
differences in the color of the scapus,
coxa, trochanter and femur of the three
leg couples in female and male individuals
were detected.



MBXKUTE WHAMBUAW. [10/10BOTO CBLOTHO-
LLIeHVe Ha NIoLEepPHOBUA CEYKO € B Mons3a
Ha )XeHCKWTe wWHAMBUMAM npe3 [Ase OoT
nscneaBsaHute rogmHn (61,34%-63,64%),
npes octaHanMTe 4YeTupu B nonynauyuata
Ha BMAa OOMUHMPAT MBXKUTE WUHOMBUAN
(60,72%-75,00%).

KntouoBu gymm: Plagionotus floralis,
nosioB AMMOPU3 LM, NOMOB UHAEKC

YBO/[,

B EBpona 1 ronama 4yact ot Ame-
pUKa niouepHata e Hai-BaxHaTa doypax-
Ha 6060Ba KynTypa, OTrniexagaHa 3a CeHo,
aexvapatvpaH dypaxk, cunax u noHskora
3a wusnaceaHe (Veronesi et al.,, 2010).
3aemasia € U We 3aema NbpPBO MSCTO
MeXay TPEBHOMYPaXHUTE KyITypu y Hac
(MAF, 2015). YcnopelHO C MHOroTo no-
NOXMTENHM KayecTBa cepmo3Ha TPyLHOCT
npu OTIMIEXAAHETO M € onas3BaHeTo oT
ronemms 6poil HaCekoOMHW BpeauTenu
(Popova, 1968). Haii-manko 1000 Buga
no nouepHarta ca cbobueHn B CALL, ka-
70 100-150 oT TAX NpuuMHABaT nospeja B
HskakBa cTeneH (Flanders and Radcliffe,
2000). ¥ Hac ca yctaHoBeHM Hag 100 Bu-
4a, 0T KouTo 0Ko/10 40 ca MKOHOMMWYECKM
BaxHu (Yankov et al.,, 2002). MNMpe3 no-
cnegHUTe rogvHM ce Habnwaasa yBenu-
YyeHMe Ha nonysayuoHHaTa NAbTHOCT Ha
Plagionotus floralis Pall., kakto 1 Ha
weTuTe npuUyYMHABaHWM Ha NouepHarta
(Nikolova and Kertikova, 2008). Tosa
Hanara HeobxoAumocTTa OT AONb/fiBaHe
Ha CbllecTByBaluTe M nosyvyaBaHe Ha
HOBM fJaHHM 3a mopdiofniorvaTa U
6uonormsaTa Ha HenpuAaTens, KoeTo e U’
LeN Ha HaCToALLOTO n3cneaBaHe.

MATEPWNANT N METOA4WA

B mouepHoBute noneta Ha WN3C
,00pa3uoB undnuk” - Pyce npes nepuoga
2010-2015 r. ca M3BbpLUEHN HAbNKAEHUS
BbpPXy [AMHamMuKaTa Ha fetexa Ha Bb3-
pacTHMTE HaceKOMM Ha NILEPHOBUS CeY-
Ko. [Mpobute ca B3eMaHu OT JIHOLEPHOBYU
nosneta ¢ obwa nnow, 3 da B ABE NOBTO-
PEHMS 4pe3 KOCeHe CbC CTaHAapTeH
€HTOMOJIOTUYEH CakK MO AuaroHanute, Ha
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The sex ratio of alfalfa longhorn beetle
was in favor of females in two of the years
surveyed (61.34% -63.64%), while the
remaining four of the years in the species
population dominated males (60.72% -
75.00%).

Key words: Plagionotus floralis,
sexual dimorphism, sex ratio

INTRODUCTION

In Europe and big part of America
alfalfa is the most important forage bean
culture grown for hay, dehydrated fodder,
silage and sometimes for grazing
(Veronesi et al.,, 2010). It has occupied
and will occupy the first place among the
grass feed crops in the country (MAF,
2015). Along with its many positive
qualities, it is a serious difficulty to protect
crop from the large number of insect pests
in its cultivation (Popova, 1968). At least
1000 species have been reported for
alfalfa in the US, 100-150 of them causing
damage to some degree (Flanders and
Radcliffe, 2000). Over 100 species have
been identified in our country, of which
about 40 are economically important
(Yankov et al, 2002). In recent years
there has been an increase in the
population density of Plagionotus floralis
Pall., as well as the damage caused to
alfalfa (Nikolova and Kertikova, 2008).

This necessitates the addition of existing
and new data on the morphology and
biology of the enemy, which is also the
aim of this study.

MATERIAL AND METHODS

In the alfalfa fields of the IASS
,Obraztsov Chiflik" - Rousse during the
period 2010-2015, observations were
made on the dynamics of adult insect
flyage of alfalfa longhorn beetle. Samples
were taken from alfalfa fields with a total
area of 3 da in two replicates by mowing
with a standard entomological sweeping
net in the diagonals, at two places in 25



ABe mecTa no 25 otkoca. B nabopartopHa
06CTaHOBKa Y/I0BEHUTE Bb3pacTHU Hace-
KOMU ca pasfesieHu no noa u ca uame-
peHn Ab/DKMHATA, LMprHaTa Ha npegHe-
rpbga M TErNoTO Ha BCEKNM WHAMBUA.
ObmkuHata n WwypuHata Ha npegHerpbaa
Ha 6pbMbapuTe € M3MepeHa B mm C
JIVHWIKa, a TernoTo B mg C efeKTPOHHa
Be3Ha ,OHAUS".

MonoBMAT MHAEKC € W3YUCEH MO
doopmynarta Ha bBpemep kaTo CbOTHOLLE-
HME Ha MBXKU:MBXKU+HKEHCKU (& /3 +2):

I= m/m+f,

KbZEeTO: | - MOMI0B MHAEKC, M - BPO MBXKU
nHAMBNAMW, f - BPOIL XEHCKN NHANBUAM.

MeTeoposiorMyHNTe AaHHu ca no-
Jly4eHn OT cTaumoHapHa MeTeoposiormyHa
KneTka pasnosioxeHa B HenocpeacTBeHa
6/1M30CT 0 ONUTHOTO nose.

Cratuctmnyeckatra ob6paboTka Ha
JaHHUTE e u3BbpLIEHa C nporpamara
SPSS 16.0 for Windows npu HMBO Ha
foctoBepHocT P<0,05.

PE3YJITATU N OBCBXXOAHE

MpoyyeHuTe nokasatesm (Ob/IXU-
Ha, LIMpVHAa Ha npegHerpbia v Tersio Ha
Bb3pacTHUTe MHAMBUAW) Ce KonebaaT B
pas/iMyHa CTeneH KakTo mexay pnAsata
nosa, Taka u mMexay OTAe/IHUTE TOAMHU
Ha nscnegsaHeTto (Tabnvua 1.)

Vi3amepeHaTa Hail-masnika Ab/xuHa
Ha TANOTO Ha >KEHCKUTEe MWHAMBUAN 3a
noco4yeHus nepuog Bapupa or 8 mm fo
12 mm. B no-wmpokn rpaHvum Bapupar
MakCYMasiHuTe PerucTpupaHn CTONHOCTU
Ha Ab/HKMHaTa — oT 14 mm go 23 mm.

Mpy MBXKUTE MHAMBUAM Hal-mMasnkaTta
yCTaHOBeHa Ab/IKMHA Bapupa oT 7 mm Ao
10 mm. MakcnmanHaTta Ab/iKMHA € B 3Ha-
YWTENIHO MO-TSAICHA rpaHuLa B CpaBHEHue C
Tasn Ha XeHckuTe nHanmenam — ot 14 mm ao
17 mm.

Mpn cpaBHUTENEH aHa/M3 Ha pe-
3ynTatute ce yCTaHOBW, 4e Mpes3 yeTupu
OT WecTTe nscnefsaHn roguHn cpegHara
Ob/KNHA Ha XeHckute nHamesuam (14,00-
14,28 mm) npeBuLIaBa Ta3n Ha MbXKUTE
(12,64-13,00 mm) c ot 1 go 1,64 mm,
Kato CTaTMCTMYECKM 3HayMma pasnukata
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swaths. In the laboratory, adult insects are
divided by sex and measured the length,
width of the prothorax and the weight of
each individual.

The length and width of the prothorax are
measured in millimeters with a ruler, and
the weight in mg with the electronic scale
"OHAUS".

The sex ratio was calculated by
Bremer's formula as a male: male +
female ratio (¢ / ¢ + ¢):

I=m/m +f,
where: | - sex ratio, m - number of males,
f - number of females.

The meteorological data are
obtained from a stationary meteorological
station located contiguity of the
experimental field.

Statistical data processing was

calculated with the SPSS 16.0 for

Windows program at a confidence level of
P<0.05.

RESULTS AND DISCUSSION
The studied indicators (length,
width of the prothorax and weight of the
adults) fluctuated to varying degrees
between both sexes and between
individual years of study (Table 1).

The smallest female body length
measured for the indicated period ranges
from 8 mm to 12 mm. The maximum
recorded lengths vary in wider ranges —
14 mm to 23 mm.

In males, the smallest established
length ranges from 7 mm to 10 mm. The
maximum length is much narrower than
that of females — from 14 mm to 17 mm.

In a comparative analysis of the
results it was found that in four of the six
studied years the average length of the
female individuals (14.00-14.28 mm)
exceeds that of the male (12.64-13.00
mm) with 1 to 1,64 mm, with a statistically
significant difference in three years -



nmMa npes Tpu ot rognHnte — 2010, 2011,
2015. Mpe3 2012 r. gBata nosa ca cC
eflHakBa Ab/hkMHa Ha Ta710T0 (12,00 mm),
a npe3 2013 r. MbXkuTe nHameuam (13,37
mm) Neko HagBuwasaTt Ab/DKMHaATa Ha
XeHckuTe (13,18 mm). JaHHN 3a AbXKu-
HaTa Ha 6pbmbGapuTe Ha sLepHOBUSA
ceuko cbobuiaBa Makarov (1968). Ha oc-
HoBaHuve Ha 10 6pos uamepeHu Bb3PACT-
HW aBTOPBLT yCTaHOBABA Ab/kunHa ot 10,4
mm 8o 15,3 mm wnnn cpegHo 13,4 mm, HO
nincea  uwHpopmaums  3a  nonfa  Ha
n3mMepeHnTe NHAMBUAMN.

LWvpuHaTa Ha npefHerpbaa Ha nio-
LEPHOBWA CEYKO € C HaW-He3HauuTeNHu
KonebaHvs npes roguHWTe Ha uscnensa-
HeToO 1 npu ABarta nona. Hai-manka ns-
MepeHa CTOMHOCT NPW XEHCKUTE UHAMBU-
an 3a uenua nepuosd € 2 mm, a npu
MBXKMTE — 1 mm (2013 r.) 1 2 mm 3a
ocTaHa/MTe roguHu. MakcumanHata Lwu-
puHa ¥ npu ABara nona vMma efHaksu
CTOMHOCTK, KaTo Npe3 4yeTupun oT n3cnes-
BaHUTe roguMHn e 4 mm, a npe3 2013 r. —
5 mm. lNocoyeHnTe pasnukn B cpegHata
LWMPUHA Ha npegHerpbia Mexay MbXKu-
TE N XXEHCKUTe MHAMBUAWN He ca [oKa3aHu
CTaTUCTUYECKN.

B cpaBHeHue cC wWupuHata Ha
npegHerpbaa, TernoTo Ha MMarotTo Ha
NOLLEPHOBUSA CEYKO Bapupa B MO-roNsm
WHTEpBasT Mexzay fAsaTa nona wn otaen-
HUTe roguHu. KonebaHuaTta B MUHUMAN-
HOTO TEer/1I0 Ha XEeHCKUTe UHAMBMAN ca oT
0,01 mg go 0,03 mg, a Ha MakCcumManHuTe
nsmepeHn ctoriHoctn ot 0,07 mg go 0,12
mg. MNpu MBXKUTE MHAVBUAN BapupaHeTo
Ha MWHUMAaJTHOTO Terno npes roguHuTe e
B Nno-teceH nHtepsan ot 0,01 go 0,02 mg.
PernctpupaHute MakcumasiHu CTONHOCTM
ca B no-ronam gmanasoH — ot 0,06 go
0,11 mg. YcTaHoBeHa e foka3aHa pas/iv-
Ka npe3 2010, 2011 n 2015 r., npes3 KouTo
TEernoTo Ha xeHckute wuHamsuam (0,065
mg, 0,060 mg n 0,064 mg) e CbOTBETHO C
0,014 mg, 0,010 mg n 0,014 mg no-
BMCOKO OT TOBa Ha Mbxkute (0,051 mg,
0,050 mg n 0,050 mg).
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2010, 2011, 2015. In 2012, both sexes
have the same body length (12,00 mm),
and in 2013 males (13,37 mm) slightly
exceeds the length of females (13,18
mm).

Makarov (1968) reported data on the
length of the bugs of the alfalfa longhorn
beetle. On the basis of 10 measured
adults, the author establishes a length of
10.4 mm to 15.3 mm or an average of
13.4 mm, but there is no sex information
on the measured individuals.

The width of the alfalfa longhorn
beetle prothorax is the most insignificant
in the years of study in both sexes. The
smallest measured value for females over
the entire period is 2 mm, and for males —
1 mm (2013) and 2 mm for the rest of the
years. The maximum width for both sexes
is the same, as in four of the years of
study is 4 mm and in 2013 — 5 mm.

The reported differences in the mean
width of the prothorax between males and
females have not been statistically
proven.

Compared to the width of the
prothorax, the weight of the alfalfa
longhorn beetle fluctuates in a larger
interval between the two sexes and the
individual years. The fluctuations in the
minimum weight of females are from 0.01
mg to 0.03 mg and the maximum values
are from 0.07 mg to 0.12 mg. In males,
the variation in the minimum weight over
the years is in a narrower range of 0.01 to
0.02 mg. Registered maximum values are
in a larger range — from 0.06 to 0.11 mg.

A proven difference was found in 2010,
2011 and 2015, when the weights of
female individuals (0.065 mg, 0.060 mg
and 0.064 mg) were 0.014 mg, 0.010 mg
and 0.014 mg higher than male (0.051
mg, 0.050 mg and 0.050 mg).



Tabnunua 1. Pasmepn U Tersio Ha TAMOTO Ha XEHCKUTe (2) U MbXKUTe (d)
nHamBmnam Ha Plagionotus floralis Pall. (2010-2015)

Table 1. Body size and weight of female (¢) and male (¢) individuals of
Plagionotus floralis Pall. (2010-2015)

FogmHa 2, Bpoii Min-max mxSE CV% RSE% Mediana Q25 -Qrs
Year Number
ObmkuHa/Length, mm
2010 ¢ 60 12,0-17,0 14,0° 13,00-15,00
g 60 10,0-17,0 13,0° 12,25-14,00
P=0,001*
2011 ¢ 55 9,0-17,0 14,0° 12,00-15,00
g 99 10,0-15,0 13,0° 12,00-14,00
P=0,001*
2012 ¢ 11 9,0-14,0 12,00+0,50 13,97 4,17
ol 17 9,0-14,0 12,00+0,30 10,17 2,50
2013 ¢ 27 10,0-16,0 | 13,18+0,31 12,44 2,35
g 81 8,0-16,0 13,37+0,20 13,31 1,50
2014 ¢ 21 9,0-23,0 14,28+0,63 20,17 4,41
g 11 7,0-15,0 12,64+0,68 17,80 5,38
2015 ¢ 14 8,0-17,0 14,0° 13,00-15,00
g 46 9,0-17,0 13,0° 12,00-14,00
P=0,016*
LLinpnHa Ha npegHerpbaa/Width of prothorax, mm
2011 ¢ 55 2,0-4,0 2,94+0,08 21,09 2,86
ol 99 2,0-4,0 2,86+0,43 15,03 1,50
2012 ¢ 11 2,0-4,0 3,0040,23 25,67 7,67
ol 17 2,0-4,0 3,00+0,19 26,33 6,33
2013 ¢ 27 2,0-5,0 3,56540,13 19,72 3,66
g 81 1,0-5,0 3,7840,09 22,22 2,38
2014 ¢ 21 2,0-4,0 3,26+0,14 19,02 4,29
g 11 2,0-4,0 3,26+0,14 18,87 5,66
2015 ¢ 14 2,0-4,0 3,11+0,15 18,00 4,82
g 46 2,0-4,0 3,01+0,08 18,27 2,66
Terno/Weight, mg
2010 ¢ 60 0,03-0,11 0,065° 0,05-0,08
g 60 0,01-0,08 0,051° 0,04-0,06
P=0,001*
2011 ¢ 55 0,01-0,11 0,06* 0,06-0,06
ol 99 0,02-0,08 0,05° 0,05-0,05
P=0,001*
2012 ¢ 11 0,01-0,07 | 0,043+0,0065 48,84 15,12
ol 17 0,01-0,06 | 0,039+0,0036 35,90 9,23
2013 ¢ 26 0,02-0,11 | 0,060+0,005 40,00 8,33
ol 80 0,01-0,10 | 0,055+0,0023 36,36 4,18
2014 ¢ 21 0,02-0,12 | 0,065+0,0058 41,08 8,92
g 11 0,02-0,07 | 0,053+0,0052 32,83 9,81
2015 ¢ 14 0,02-0,11 | 0,064°+0,007 39,06 10,47
g 46 0,01-0,11 | 0,051°+0,003 35,29 5,88
P=0,035**

¢ [ & - XKeHCKM | MBXKM uHamBUaM, N — 6poii usmepeHn HAMBMUAW; TecT 3a CbLUECTBEHOCT Ha pas/MkuTte: * -
Mann-Whitney U test; Qzs -Q75— nbpBo (25%) 1 TpeTo (75%) HMBa Ha KBaHTUAUTE; ** - One way ANOVA test; CV%-
KoethULMeHT Ha Bapuaumst; RSE% - OTHocUTesIHa cpeHa rpeluka; * P~ pasnvkute gokasamn npu P<0,05.

OcBeH B pa3Mmepute U TersioTo Ha In addition to the size and weight of
TAI0TO Ha Bb3pacTHMTe Hacekomu, B | the adult insects’ body, other differences
Mopdonorusita  Mexay xeHckute u | were found in  morphology between
MBXKAUTE MHAMBUAM ca YycTaHoBeHa u | females and males (Table 2).
apyru pasnvku (Taébnuua 2).
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Tabnuua 2. MopMoAornyHn pasnmuusa Mexany >XeHckute (2) U MbXkute ()
nHaneunaun Ha Plagionotus floralis Pall.
Table 2. Morphological differences between female (2) and male (<) individuals of

Plagionotus floralis Pall.

MpusHak/Indicatior *

KeHckn nHanBnan
Female individuals

MBXKN nHANBUAN
Male individuals

1. Jb/kKnHa Ha TAM0TO
Length of body, mm
Min-max 8,00-23,00 7,00-17,00
CpegHa BenuunHa/Average 13,81 13,0
2. lUnpvHa Ha npegHerpbaa
Width of prothorax, mm
Min-max 2,00-5,00 2,00-5,00
CpegHa BenuunHa/Average 3,00 3,00
3. Terno Ha nmaroto/Weight of the adults, mg
Min-max 0,01-0,12 0,01-0,11
CpegHa BenuunHa/Average 0,062 0,05
4. MbpBO @HTEHHO YfieHYe CeeTnokagsso/ TbMHOKa(hsaBo [0 4epHo/Dark]
First antenna joint Light brown brown to black
5. Ab/mKUHA Ha aHTeHuTe Lo 1/2 oT pgbmkuHata HaJo 2/3 oT  Ab/knHata  Ha

Antenna lengths

Tanoto/To 1/2 of the body length

Tanoto/To 2/3 of the body length

6. OCHOBHO uneHue, 6epeHo NpbCTEHYE U
6epo Ha TpuUTe ABOIiKK Kpaka/ Basic joint,
femur ring and thigh of the three leg coples

CBeTnokahsBu, ocTaHamTe
UneHyeTa ChblLo
cseTnokadssu/Light brown, the
other joints also light brown

TbMHO kadsiBM A0 YepHH,
ocTaHanuTe YneHveTa
cseTnokadgssu/Dark brown to
black, the other joints light brown

7. TleT KOpeMEH CTepHUT
Fifth abdominal sternit

Mo-AbAbr OT WKpUHaTa/

Mo-LWMpoK OT AbmknHaTa/

Longer than the width

\Wider than the length

* TocoyeHnTe MOPONOTNYHN PA3NINUNA MEXAY XKXEHCKUTE U MBXKATE WHAMBUAW HA SIIOLEPHOBUA CEYKO
(2010-2015) ca HabnwogaBaHu npu 1272 eksemnnspa, B T.4. 385 konynupawy agoiiku/The reported
morphological differences between the female and male individuals of the alfalfa longhorn beetle

(2010-2015) were observed in 1272 specimens, incl. 385 coupling pairs.

dur. 1. MopdrosIOrMYHN Pasinunsa Mexay MbXxkute (¢) (B NsB0) M XeHckuTe (2) (B
AsiCHO) nHameuam Ha Plagionotus floralis Pall.
Fig. 1. Morphological differences between male (¢) (to the left) and female (2) (to the
right) individuals of Plagionotus floralis Pall.

78



Kato npepacrtaButenn Ha paspes
Coleoptera, 6pbmbapuTte ce oTaMyasar
XapaktepHoTo 3a cem. Cerambycidae
CTPOWHO, NPOABLArOBATO TA0, NOKPUTO C
IbCTO Pa3nOsIOKEHU XbATU U YEPHN KbCU
KocMmuuuW. [1aBata e YyepHa U fieko yabi-
XeHa. MNpeaHerpbabT CbLWO € YEpPeH U
OBaJ/THO 3aKpPbI/IEH C ABE HAMPEYHU Xbil-
T MBMUM — NbpBaTa B NpegHarta vacT, a
BTOpaTa Masiko 3aj cpegata. LLintueTo e
Mo-LIMPOKO OT AbJDKMHATA CU U € MOKPU-
TO C XBbJITU KOCMULM, KOUTO MYy npugasat
XBAT UBAT. EnntpuTe ca cTpoiiHun, Abn-
rm, cnabo CTeCHeHn B 3agHusa kpali. Mo
TAX Cca pasnosiokKeHW MneT HanpeyHu
MBMLM OT XBbATU KocMuuu. Pegysawnte
Ce YepHM M XbATU UBULM Npugasat Ha
6pbMbapuTe xapakTepHata UM OKpacka,
nogo6Ha Ha Ta3n Ha ocuTe (asiocemaH-
TMYHaA OKpacka). [lonHata cTpaHa Ha
TANOTO € NOKpUTa CbC CBET/IN KOCMULMN.
MocnegHOTO KOPEMHO UYfleHYe He ce
nokpmea OT enuTpute. Ha Bbpxa Ha
nMwanMTe (OTKbM CTbhanata) uma no
ABe wwunyeta (wnopu). OT BbTpeEWHaTa
CcTpaHa Ha 6egpata nma gobpe m3paseHu
BONBOHATMHM, B KOWUTO ce npubupat
YacTMYHO NUWANUTE MPU CBMBaHe Ha
Kpakata. Xo4u0TO € CbCTaBeHO OT neT
ysieHYeTa, KaTo MOC/AEAHOTO YjieH4ye
3aBbpLUBA Hakpas C ABe HOKbTYeTa.

OT npeAcTaBeHnTE faHHM 3a CbOT-
HOLUEHMETO Ha XXEHCKUTE U MBXKATE WUH-
AVBUAN, U NONOBMSA MHAEKC Ha MOLEpPHO-
BMSA CEYKO 3a LIEeCTroAMLHNA nepuos Ha
uscnegBaHe € BUAHO, Ye KEeHCKuTe
WHAVBUAN OOMUHMPAT B nonynauyusata
camo npes gge rognHn — 2010 (61,34%)
n 2014 (63,64%). [pe3 ocTaHanuTe
roAvHM  MO-rofiiMo  yyactne  umar
MBXKATE MHAMBMAM — OoT 60,72% (2012)
0o 75,0% (2013) (Tabnuua 3, durypa 2).

As members of the order
Coleoptera, the beetles are distinguished
by the characteristic Cerambycidae - a
slender, oblong body, covered with
densely arranged yellow and black short
hairs. The head is black and slightly
elongated. The prothorax is also black
and oval rounded with two transverse
yellow strips — the first in the front part
and the second - a little behind the
middle part. The scutellum is wider than
its length and is covered with yellow hairs
that give it a yellow color. The wing-cases
are slender, long, slightly narrow at the
back end. There are five transverse strips
of yellow hairs over them. The alternating
black and yellow stripes give beetles their
characteristic coloration similar to that of
the wasps (alosemantic coloring). The
underside of the body is covered with
bright hairs. The last abdominal joint not
covered by wing-cases. There are two
spikes on the tip of the tibia (from the
feet). There are two spikes (spurs) on the
tip of the tibia (from the feet). On the
inside of the femurs there are well-
defined recess, in which the tibias retract
partially shins contraction of the legs. The
metatarsus consists of five joints, the last
joint finishing with two claws.

From the data of the proportion of
females and males, and sex ratio of
alfalfa longhorn beetle for the six-year

study period shows that females
dominate the population in only two
years — 2010 (61.34%) and 2014

(63.64%). During the remaining years
more involved are males — from 60.72%
(2012) to 75.0% (2013) (Table 3,
Figure 2).
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Tabnuuya 3. CbOTHOLLEHNE Ha XeHckuTe (
floralis Pall. n nonoB nugekc (2010-2015)

?) M MBbXKUTE (¢) nHamBnAM Ha Plagionotus

Table 3. Proportion of female (¢) and male (<) individuals of Plagionotus floralis Pall.

and sex ratio (2010-2015)

FognHa 06w, 6poii CboTHoLeHune/Proportion MonoB MHAEKC
Year UHAMBUAN YXeHcku/Females Mbxkun/Males Sex ratio
Total number Bpoii % Bpoit % i=c/o+2
of individuals Number Number
2010 357 219 61,34 138 38,66 0,39
2011 154 55 35,71 99 64,29 0,64
2012 28 11 39,29 17 60,72 0,61
2013 108 27 25,00 81 75,00 0,75
2014 33 21 63,64 12 36,36 0,36
2015 63 17 26,98 46 73,02 0,73
0,8
0,7
0,6 +— ]
i) 1 |
g 0,5
x Oe/e+a
o 041
e W|s/a+2?
& 031
I
=
Q 0,2 +—
3
= 0,1 +—
0 . ‘ ‘ ‘
2010 2011 2012 2013 2014 2015
rogvHa Ha nscnepggaHe/studied year

dur. 2. Nono. nHaekc Ha Plagionotus floralis Pall. (2010-2015)
Fig. 2. Sex ratio of Plagionotus floralis Pall. (2010-2015)

FoguHuTe, B  KOUTO  >KEHCKUTe
WHOMBMAM WMAT MNO-fofIIM  OTHOCUTESIEH
LA, ca C KOIMYecTBO Ha Banexurte ot 118
mm Ao 120 mm 3a Lesins Nepuog, Ha neTex
Ha 6pbMbapuTe, CbCTaB/sBall, CbOTBETHO
43 gHun (2010) 1 50 gHn (2014) (durypa 3).

FoguHUTE, B KOUTO MBXKUTE UHAU-
BUAM MMAT MO-TosIIMO yyacTtue B nonyna-
LuMATa, Ce Xapakrepusmpar CbC 3Hauu-
TeNHU KonebaHWs KakTo B cymaTa Ha
Basniexnte — oT 17,8 mm (2012) go 270,2
mm (2013), Taka U B Nnepuoa Ha netexa —
oT 23 gHu (2011) po 43 gHwn (2015), koeTo
[aBa OCHOBaHWe fa ce 3aKnoun, uye
MBXKUTE  WHAMBMAM MOHACAT No-Job6pe
CyxuTe W TNPEOBNAXEHNTE Nepuoan Ha
neTexa npes rogMHNTe Ha u3cneaBaHeTo.

Years in which the females have a
higher proportion are with precipitation of
118 mm to 120 mm for the entire period
of flight of the beetles constituting of 43
days (2010) and 50 days (2014)
(Figure 3).

Years in which the males have
greater participation in the population are
characterized by significant fluctuations
both in the amount of precipitation — from
17,8 mm (2012) to 270,2 mm (2013) and
the period of the flight - from 23 days
(2011) to 43 days (2015), which gives
reason to conclude that males tolerate
better the dry and over moisture periods
of flight during the studied years.
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3a pasnvka OT cymaTta Ha Bane- Unlike the sum of precipitation, the
Xnte, cpegHoAHEBHUTE TemnepaTtypu no | average daily temperatures during the
Bpeme Ha netexa (toHw, tonm) He ce | flight (June, July) do not differ
oT/iMyaBaT 3HauyMmo npe3 otaenute | significantly in the years (Figure 4).
roguHun (durypa 4).
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Fig. 3. Amount of rainfall for the flight period of Plagionotus floralis Pall. in the years
dominated by females (2010, 2014) and males (2011, 2012, 2013, 2015)
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Fig. 4. The average daily temperatures for the flying period of Plagionotus floralis
Pall. in the years dominated by females (2010, 2014) and males (2011, 2012, 2013,
2015)
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[aHHn 3a BAVAHWETO Ha KAuma-
TUYHMTE YCMOBMSA BbPXY CbOTHOLLEHNETO
Ha MDBXKUTE W XXKEHCKUTE WHAMBUAM Ha
Empoasca fabae Harris cbobuwasat
Hoffman & Hogg (1991) u Hoffman et al.
(1990, 1991). ABTOpUTE yCTaHOBSIBAT, Ye
noTeHumasHaTa naogoBMTOCT, CKOpocTTa
Ha pasBuTUe, ANLEHOCHUAT nepuos W
CKOpOCTTa Ha HapacTBaHe Ha nonyna-
UMSATa Ha HENpUATENa 3HAYNTEsSTHO Hama-
NsiBaT NpW yCNoOBMS Ha BOAEH CTPEC, KaTo
MBXKUTE UHAMBUAM Ca MO-YYBCTBUTESTHM
B CPaBHEHWE C XXEHCKUTE.

N3BOAN

1. YcTaHOBEH € ACHO M3pa3eH NosioB
AMMOopdM3bM, KOMTO ce n3passiBa B JoKasa-
HO Mo-rofieMnUTe CpefHU BE/IMYUHU Ha ObIl-
XUHaTa 1 TErnoTo Ha XeHCKUTe WHAMBUAM
(13,81 mm u 0,062 mg) B cpaBHEHWEe C
MBbXkMTe (13,00 mm n 0,05 mg), B pasivu-
HaTa Ob/DKUMHATa Ha aHTeHWTe, pas3IMyHOTO
OuUBeTsABaHe Ha MbPBOTO AHTEHHO YJIEHYE,
Ha OCHOBHOTO 4/ieH4e, Ha 6epeHoTo NpbC-
TeHye 1 6epOoTO Ha TpuTe ABOIKM Kpaka, B
pas/iMyHuTe pasmMepu Ha neTuss KopemeH
CTEPHUT MPU XEHCKUTE N MBXKUTE UHAMBU-
On. YcTaHoBeHUTe MOpPMOSIornyHM pasnu-
YmA MeXAY MBXKUTE N XEHCKUTe UHANBUAN
ca HabnogasaHu npu 1272 ek3emnnsipa, B
T.4. 385 KonympaLm ABOVKK,

2. TonoBOoTO CBLOTHOLLEHME Ha
NIOLEPHOBKA CEYKO € B NoJ3a Ha XXeHCKuTe
WHOAMBMAM Npe3 fABe OT u3cnefBaHuTe
roguHu (61,34%-63,64%), npe3 octaHannte
YyeTupu B nonynauusaTa Ha Buaa LOMUHMpAT
MbXKUTe  uHgmemanm  (60,72%-75,00%).
FoguHWTE, B KOUTO MBXKUTE WHAWBUAU
umat no-rofIIMO yyactve B nonynauusra,
Ce XxapaktepuampaT CbC Cyxu MW TOMu
nepuoayM Ha netex unum c nepuoau Ha
NleTeX C VHTEH3WBHW BasleXxu, KOeTo
JokasBa, 4Ye Te noHacaT no-gobpe
Heb1aronpuATHUTE KIMMaTUYHW YCOBUA B
CpaBHEHWE C XEHCKUTE.

BJTIATOAAPHOCTWU

ABTOPBLT M3Ka3Ba CBOUTE  Haii-
CbpfeYHN GnarogapHocT Ha Aaou. A-p
XpucTHa KpbcTeBa 3a nomolyta npu WH-
TepnpeTauuaTa Ha nosydyeHuTe pesyntaTu.

Data on the influence of climatic
conditions on the proportion of males and
females of Empoasca fabae Harris
reported Hoffman & Hogg (1991) and
Hoffman et al. (1990, 1991). The authors
found that potential fertility, rate of
development, laying period and rate of
increase in the population of the enemy
significantly decreased under water
stress conditions, such as males being
more sensitive than females.

CONCLUSIONS

1. Sexual dimorphism was clearly
detected, which is expressed in the
proven greater average length and weight
of females (13.81 mm and 0.062 mg)
compared to males (13.00 mm and 0.05
mg), in the different antenna lengths, the
different color of the first antenna joint, the
basic joint, the femur ring and the thigh of
the three leg coples, in the different sizes
of the fifth abdominal sternit in the female
and male. The identified morphological
differences between males and females
were observed in 1272 specimens, incl.
385 coupling pairs.

2. The sex ratio of alfalfa longhorn
beetle is in favor of females in two of the
studied years (61.34%-63.64%), the other
four in the population dominate the males
(60.72%-75.00%).

Years in which males have greater
participation in the population are
characterized by dry and warm periods of
flight or periods of intense rainfall, which
proves that they are better able to
withstand unfavorable weather conditions
than females.
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PE3IOME

Mpe3 nepuoga 2014-2016r. B onuT-
HOTO none Ha WHCTMTYT no dypaxHute
KynTypu - neBeH ca NpoyyYeHn Bb3MOX-
HocTuTe 3a usnonssaHe Ha Ceragop (6vo-
NIOTVMYEH TOpP C KOHTaKTeH XxepbuuuaeH
edoekT 3a 6opba cpely naeeBenuTe) KkaTo
cpefcTBo 3a 6opba ¢ kyckytara (Cuscuta
epithymum L.) npu mouepHa (Medicago
sativa L.). YctaHoBeHo e, uye: Ceragop
MOXe fa ce npunara camMOCTOATESIHO
(5.0% pa3TBOp) U B KOMOUHaAUWMA C npwu-
nenvuten Menamuen (400.0 ml/ha) npu
nouepHa (Medicago sativa L.) B rognHaTa
Ha cb3gasaHe Ha noceBa BbB (peHohasa
TPETU-YeTBBPTU TPWIUCTHUK N BbB dasza
OyTOHM3aUMs B rogMHata Ha cemeobpa-
3yBaHe 3a 6opb6ba c kyckyta (Cuscuta
epithymum L.); Cnep npunaraHe Ha
Cerafiop caMOCTOATE/THO U B KOMOMHAL M
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SUMMARY
During the period 2014-2016 on the
experimental field of the Institute of

Forage Crops - Pleven a study was
conducted with the purpose to determine
possibilities of using the Segador (organic
fertilizer with contact herbicidal effect
against weeds) as a means of control on
dodder (Cuscuta epithymum L.) the in
alfalfa (Medicago sativa L.). It was found
that: Segador can be applied alone at
5.0% and in combination with adjuvant
Melamiel (400.0 ml/ha) in alfalfa
(Medicago sativa L.) during the
establishing year of the stand in a growth
stage third-fourth trifoliate leaves and in
beginning of button formation in old crops
in seed production years for control
against dodder (Cuscuta epithymum L.);
after treatment of Segador alone and in



¢ npunenuten Menamuen B NOCOYeEHUTE
[03K, NoLepHoBUTE MOCEBU ca C BUCOKA
Bb3CTaHoBUTE/HA cnocobHocT (ot 80.0
[0 95.0%), a echukacHOCTTa Ha npogykTa
3a 6opb6a cpewy kyckytata e 100.0%;
Ceragop MOXe fa ce M3no/n3Ba ycrnewHo
3a 6opba cpelyy Kyckytata B JIHOLEPHO-
BWTE TPEBOCTOM B KOHBEPCEH NEPUOA, KbM
610oNornyHo (opraHMyHO) NPOU3BOACTBO.

Kntoyosu LyMu: nouepHa,
KyckyTa, 6opba c nnesenu

yBO/[,

Bopbata cpely nnesenute 3aema
Ba&)KHO 3BEHO B TEXHO/IOTUSATA Ha OTr/eX-
AaHe Ha nwouepHarta (Medicago sativa L.),
nopagu KoeTto, xepbuuuante ([okasaHu
CbC CBOSITA €(PMKACHOCT, SIeCHa NPUIOXM-
MOCT 1 6bP30 MHULMASIHO LEeiCTBKE) 3ae-
MaT Hali-ronsim gsin oT M3nosn3BaHuTe nec-
Tiuman (Arregui et al.,, 2001; Dimitrova,
2007; Raoofi and Alebrahim, 2017).

CbBpeMeHHUTE U3NCKBaHWSA B €KO-
NOTNYEH Y NKOHOMMYECKN acrnekT HanaraT
HeobxoamMmocTTa OT paspaboTBaHe Ha
HOBW cTpaTternu 3a 6opba cpelly nnese-
nnte Bouton (2012), Rubiales (2012),
Pacanoski et al. (2017).

Xepbuunam ¢ BUCOKa CeNekTUBHOCT
KbM JllOLepHaTa ¥ BUCOKa edmkacHoCT
KbM OCHOBHUTE 3arn/sieBenutenn (egHo- v
ABycemMefenHn nnesenHW BWAOBE) npu
KynTyparta ca yCTaHOBEHW OT MHOFO aBTo-
pu (Dimitrova, 2007; Radovic¢ et al., 2009;
Roux et al., 2014; Pacanoski et al., 2017;
Raoofi and Alebrahim, 2017). CpaBHuten-
HO OrpaHMyeHun ca Mpoy4YBaHuATa, OTHOC-
HO 6opbata C napasuTHWUTE nneBenu,
KOUTO ca cepuoseH npobsieMm npu npous-
BOACTBOTO Ha (hypax M CeMeHa OT Jiio-
LUepHa, NpuunHABaT 3HauUTENIHU 3arybu
npu copmMmpaHeTo Ha gobuea u BAOWa-
BaT KauyeCTBOTO Ha noJjlyyeHaTa Mpoayk-
umna (Frolisek, 1987; Cudney et al., 1992;
Lanini and Kogan, 2005; Boydston and
Anderson, 2017). O6o6LeH1Te npoyysa-
HuA Ha Lanini and Kogan (2005); Saric-
Krsmanovic et al. (2015) un Soliman and
Hamza (2010) noka3BaT, 4e TEXHOs10rmu-
H/W pelleHVs M edmKacHU cpefcTea 3a
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combination with adjuvant Melamiel at the
indicated doses, alfalfa plants had a high
regrowing percentage (from 80.0 to
95.0%) and the efficacy of the ready-to-
use trade product for control against
dodder is 100.0%. Segador can be used
successfully control against dodder in
alfalfa crops in a conversion period to
organic (organic) production.

Key words: alfalfa, dodder, weed
control

INTRODUCTION

Weed control an important role in
the cultivation technology of afalfa
(Medicago sativa L.) which is why used
herbicides (proven by their efficacy, ease
of application and rapid initiation) occupy
the largest share of pesticide use (Arregui
et al., 2001; Dimitrova, 2007; Raoofi and
Alebrahim, 2017).

Modern ecological and economic
requirements require the need for
developing new pest control strategies
Bouton (2012), Rubiales (2012),
Pacanoski et al. (2017).

Herbicides with high selectivity to
alfalfa and high efficacy to the major weed
infestance (mono and dicotyledonous
weed species) in culture have been found
by many authors (Dimitrova, 2007;
Radovi¢ et al., 2009; Roux et al., 2014;

Pacanoski et al, 2017; Raoofi and
Alebrahim, 2017).
Studies on parasitic weed control, a

serious problem in the production of
forage and alfalfa seeds, are relatively
limited — they cause considerable losses
in the formation of the yield and aggravate
the quality of the resulting production
(Frolisek, 1987; Cudney et al., 1992;
Lanini and Kogan, 2005; Boydston and
Anderson, 2017). Summarized studies of
Lanini and Kogan (2005); Saric-
Krsmanovic et al. (2015) and Soliman and
Hamza (2010) show that technological
solutions and effective means against



6opba cpelly KyckyTarta, Ypes npunaraHe
Ha KOHBEHUMOHA/IHU METOAM ca orpaHu-
yeHu, nopaan 6nm3kata U3Noa0rMyHa
Bpb3ka MeXxay napasuta M pacTeHuneTo
rOCTOMPUEMHUK.

Llenta Ha n3cnegBaHeTo e ga ce
npoy4yat Bb3MOXHOCTUTE 3a W3M0/s3BaHe
Ha TbproBckusi npoaykT Ceragop (6uono-
TMYEH TOP C KOHTaKTEH XepouumaeH
ethekT cpelly nneeenu), KaTto CpeacTso
3a 6opba c kyckyta (Cuscuta epithymum
L.) npn nouepHa (Medicago sativa L.).

MATEPWNAN N METO4WA

Mpe3s nepuoga 2014-2016 r. ca
u3BefeHy ABa MoJiCkM onuTa C JiiuepHa
(Medicago sativa L.) B ONUTHOTO none Ha
WHCTUTYT no cypaxHute Kyntypu -
MneBeH BbPXy €N1abo M3NYyXKEH YEepHO3EM
NpU HEMNOJIMBHWU YCNOBUS NPU U3KYCTBEHO
3apassBaHe c kyckyta  (Cuscuta
epithymum L.) (OnuT 1) Ha nouepHa B
rogMHata Ha cb3gasaHe Ha noceea W
(OnnT 2) nouepHa B cTapu MNOCeBU B
roAVMHM Ha nNpOM3BOACTBO HAa CeEMeHa.
OnnTBbT € 3a/10KeH Mo NeprneHanKynap-
HVA METOA, B TP MOBTOPEHWS C rofieMuHa
Ha pekonTHaTa napuenka 3 m> Mpoyusa-
HETO e M3BbPLLEHO C rOTOBMA 3a ynoTpe-
6a Tbproesckn npoaykt Cerapop (6uono-
TMYEH TOP C KOHTaKTeH XxepbuumaeH
edoekT cpewly nneeenun). BapnaHtute Ha
onuta ca npeactaseHun B Tabnmya 1.

Tabnmua 1. BapmaHTu Ha onuTta
Table 1. Trial treatments

parasitic weed dodder, by applying
conventional methods are limited due to
the close physiological link between the
parasite weed plants and the host plant.

The objective of this study was to
test a ready-to-use trade product Segador
(organic fertilizer with contact herbicidal
effect against weeds) as a means of
control on dodder (Cuscuta epithymum L.)
in the alfalfa (Medicago sativa L.).

MATERIAL AND METHODS
During the period of 2014-2016 two
field trials were carried out in the
experimental field of the Institute of
Forage Crops - Pleven on a slightly

leached chernozem soil under non-
irrigating conditions at artificially
background infestation with dodder

(Cuscuta epithymum L.) (Trial 1) alfalfa
during the establishing year of the stand
and (Trial 2) alfalfa in old crops in seed
production years. The experiment was set
up using the perpendicular method in
three replicates and the size of the
harvested plot of 3 m% The study was
conducted with a ready-to-use trade
product Segador (organic fertilizer with
contact herbicidal effect). Experimental
treatments are presented in Table 1.

B rogyHaTa Ha cbh3faBaHe Ha nocesa
at the during establishing year of the stand

B CTapu NOCEBW B rOAVHN Ha NPOU3BOACTBO Ha CemMeHa
in old crops in seed production years

No BapuaHTtu [o3a, %/ mi/ha No BapuaHTtu [Josa, %/ mi/ha
3 Variants Dose, % / mi/ha B Variants Dose, % / ml/ha

1 |KoHTpona — HeTpeTupaHa / Control - untreated 1 |KoHTpona — HeTpeTupaHa / Control - untreated
PernoH copte PernoH copte

2 Reglon Forte 4.0l/ha 2 Reglon Forte 4.0l/ha

3 [Ceragop - Segador 5.0% 3 |Ceragop - Segador 5.0%

4 |Cerapop - Segador 8.0% 4 |Ceragop - Segador 8.0%

5 |Ceragop - Segador 12.0% 5 |Ceragop - Segador 12.0%
Ceragop + Menamven o Ceragop + Menamven o

6 Segador + Melamyel 5.0%+400 miha | 6 Segador + Melamyel 5.0%+400 mi/ha
Ceragop + Menamuen o Ceragop + Menamuen o

7 Segador + Melamyel 8.0%+400 mlfha | 7 Segador + Melamyel 8.0%+400 ml/ha
Ceragop + Menamuen o Ceragop + Menamuen o

8 Segador + Melamyel 12.0%+400 ml/ha | 8 Segador + Melamyel 12.0%+400 ml/ha
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3a usBexgaHe Ha nosickUTe onuTu
e n3nonssaHa nwouepHa (Medicago sativa
L.) copt ,[dapa“ cb3gageHa B WNHCTUTYT
no dypaxHute Kyntypu - [lneseH
Kertikov and Kertikova (2016). CopTbT ce
oT/In4aBa C BUCOKA XWM3HEHOCT, AbJrO-
TPaliHOCT 1 YCTOMYMBOCT Ha hy3apmosa u
nouepHos cemesq, (Ceptudpmkar Nel0590-
OnucaHue) Kertikov and Kertikova (2016).
BHacAHETO Ha TbProBCKUSA Mpo-
ayktn Ceragop B NOLEPHOBUTE MOCEBM €
n3BbpLeHo ¢ 400 I/ha paboTeH pa3TBop
¢ rpb6Ha npbckayka "PTP 18" ¢ KoHWYHa
Ato3a, HangradHe P max 3 bar, V max 1.64
I » Q max 0.64 I/min, npn onut 1 TpeTn-
paHeTO € uM3BbPLIEHO BbLB (heHodasa
TPETU — YETBBLPTU TPUIUCTHUK B roamHa-
Ta Ha Cb3jaBaHe Ha nocesa, a B ONUT 2
BbB (peHohasa Hayasio Ha ByToHM3auUus
B rofivHara Ha npov3Bo/CTBO Ha CEMeHa.
MNpe3 BereTaunoHHMSA nepuog Ha
nouepHata, BbB BCUUKM BapuaHTUM Ha
onuTuTe, MNfeBenuTe ca OTCTpaHsBaHu
pbYHO, 3a Ja ce eMMUHMpa oTpuuaren-
HOTO MM Bb3AEWNCTBME U CE NPOYYN BIMSA-
HMeTO Ha roToBus 3a ynotpeba Tbpros-
CKM NPOAYKTU BbPXY KYNTYpHUTE pacTeHus.
OnpepgensHy ca cnegHvTe nokasa-
TeNn: CeneKkTBHOCT Ha TbProBCKUTE Npo-
Ayktn npu nouepHaTta (Medicago sativa
L.) Ha 7, 14 n 21 gHu cnep TpeTupaHeTo
(DAT), kaTo ce u3nonssa 1-9 noraput-
MuyHa ckana Ha EWRS (European Weed
Research Society), (6an 1 Hama nospeau
no kyntypata, a npu 6an 9 Hag3emHaTa
yacT Ha KynTypata € YHULLOXeHa); no-
Kputue (ot 0 go 100%) 1 Bb3CTaHOBUTEN-
Ha cnoco6HocT (oT 0 go 100%) Ha nou-
epHara; ehukacHocTTa Ha Ceragop cpe-
wy kyckytata (Cuscuta epithymum L.) e
onpejesnsHa B MOCTOAHHU METPOBKU MO
KONNYECTBEHNSA  MeTof W CbINlacHO
9-cTeneHHa ckana Ha EWRS (0-100%
YHULLOXeHW nnesenu, 6anose ot 9 o 1);
duToTOKCUUHMAT edoekT Ha Ceragop e
OLEHEH 4ype3 CTeneHTa Ha UHxMbupaHe
(IRy) Npy HaTpynBaHETO Ha CBEXa 1 cyxa
6uomaca npu nwouepHaTa OT eavHuua
naow, M e MW34YUCNEH, KakTo crepjsa:
IR,,=[(C-T)/C].100. T - chopmupaHa

For the field experiments was used
alfalfa (Medicago sativa L.) variety ,Dara“
created at the Institute of Forage Crops -
Pleven Kertikov and Kertikova (2016).
The variety has a high vigour, persistence
and resistance to fusarium and lucerne
chalcid (Certificate No10590-description)
Kertikov and Kertikova (2016).

The application of the tested trade
product Segador on the alfalfa crops
were applied with 400 I/ha water solutions
using a spreading machine ,PTP 18" with
conic nozzle, pressure P max 3 bar, V
max 1.64 |, and Q max 0.64 I/min, in Trial
1 treatment was done in the growth stage
third — fourth trifoliate leaves during
establishing year of the stand, and Trial 2
in growth stage beginning of button
formation in old crops in seed production
years.

During the alfalfa vegetation period
for all treatments in the trials, weeds are
removed manually to eliminate their
negative impact and to study the impact
of a ready-to-use trade product Segador
on crop plants.

The following characteristics were
assessed: phytotoxicity on a ready-to-use
trade products to the alfalfa (Medicago
sativa L.) on 7, 14 and 21 days after
treatment  (DAT), using the 1-9
logarithmic scale of EWRS (European
Weed Research Society) (score 1 — no
damage and score 9 - completely
destroyed crop); ground cower (0 to
100%) and regrowing plants (0 to 100%)
of alfalfa; efficacy of Segador against
dodder (Cuscuta epithymum L.) was
recorded in permanent one m? sampling
plots by the quantitative method and
according to a 9-score scale of EWRS (0-
100% killed weeds, score from 9 to 1);
phytotoxic effect of Segador was
evaluated by degree of inhibition (IRy) at
accumulation alfalfa fresh and dry
biomass per unit area IRy, and is
calculated as following:
IRy,=[(C-T)/C].100.

T — formed fresh or dry biomass in
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cBexa unu cyxa buomaca B TpeTupaHute
BapuaHTi; C — oopMypaHa cBexa Wau
cyxa bromaca B KOHTPOSIHUTE BapuaHTu.

OTunTaHn ca OCHOBHWTE arpome-
TEOpOsIOTUYHN MoKasaTenn 3a nepuoja
Ha u3crnegBaHeTo: cyma Ha Basiex (mm)
N cpefHa [eHOHOWHa TemnepaTypa Ha
Bb3gyxa (°C). 3a onpefensiHe apuaHoOCT-
Ta npe3 BereTauMoHHWS Mepuos Ha
KynTypaTta e n3nonssaH MHAEKCHT Ha De
Martonne (lar-DM). MaTemaTuko-cTaTmc-
TMyeckata 06paboTka Ha eKcnepumeH-
TalHUTE  [aHHW e u3BbplleHa ¢
nporpamHuTe npoayktm STATGRAPHICS
Plusu n Statistika 10.

PE3YJITATU N OBCBXXOAHE

OueHsiBaikn  KOMM/IEKCHOTO Bb3-
[OeliCTBME Ha HSIKOW OT OCHOBHUTE METEO-
poOIOrMyHM  hakTopu — KOMYECTBO Ha
Ba/IEXUTE N CPEAHOAEHOHOLLHM Temnepa-
TYpM Ha Bb3gyxa MO OTHOLWEHME Ha
610N0rMYHNTE N3UCKBAHNS Ha NioLepHaTa
npes BereTauMoHHNA Nepuog, Ha NpoyyBsa-
HuTe roanHn 2014-2016 r., moraTt ga ce
onpegenatr ¢ 6naronpusTHU YCNOBUS 3a
pactexa M pas3BUTMETO Ha JouepHaTa
npv apugHocT (lar-DM) 3a BeretayMoHHUS
nepuoa — lar-DMyg14 — 25.9, lar-DMygq5 —
28.1 (nony-BnaxeH) u lar-DMygs — 19.5
(nony-cyx) B CpaBHEH C MHOrOroAuLIHNSA
nepvof (1964-2014) lar-DMggsa-2014) —
22.6 (ymepeHo-cyx) (Tabnvua 2).

treatment variants; C — formed fresh or
dry biomass in control variants.

Major agro-meteorological characteris-
tics of the period of study were recorded:
rainfall amount (mm) and average 24"
air temperature on (°C).

The Marton’s index (lar-DM) was used to

characterize the aridity during the
growing season on the crops. All
experimental data were statistically
processed using the software

STATGRAPHICS Plus and Statistika 10.

RESULTS AND DISCUSSION

Estimating the complex effect of

some major meteorological factors,
rainfall amount and average 24™“ air
temperatures, with regard to alfalfa

organic requirements during the crop
growing season during the studied years
2014-2016 can be determined with
favorable conditions for the development
for alfalfa at aridity (lar-DM) of the growing
season — lar-DMyg5 — 25.9, lar-DMygis —
28.1 (semi-humid) and lar-DMyg6 — 19.5
(semi-humid) compared to the multiannual
periOd (1964-2014) |ar-DM(1ge4_2014) - 22.6
(mediterranean) (Table 2).

Ta6nuua 2. Cyma Ha Basiex (mm), Temnepatypa Ha Bb3gyxa (°C) u koeduumneHT
Ha 3acylwaBaHe (lar-DM) 3a nepuoga mapT-cenTeMBpU
Table 2. Rainfall amount, air temperature and index of aridity (lar-DM) for the

March — September period

% MeceyuHun cymun Ha Basiexx, mm | CpefHa MeceyHa Temneparypa
o Monthly rainfall, mm Ha Bb3gyxa / The average
~ monthly temperature of the air, °C
I 3a nepvoga 1964-2014 / For the 1964-2014 period VHaekc Ha 3acyliaBaHe
= lI1—1X 403.3 [OTKnoHeHve B %] IV — IX 16.8°C | OTknonenne B °C (lar-DM) 3a Il - IX
° mm Deviation, % Deviation, °C Index of aridity
2014 484.8 120.2 18.1 13 (lar-DM) &z8.the 111 - 1X
2015 512.9 127.3 174 0.6 28.1
2016 373.6 92.6 18.7 1.9 19.5
BronornuHuaT npoaykt Ceragop, The organic product Segador,

NPUNOXEH CaMOCTOSITE/THO U B KOMBUHa-
uMs ¢ npunenutens Menamuen npu

applied alone and in combination with the
adjuvant Melamiel at the alfalfa in a dose
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nouepHata B gosa 5.0% n 400.0 ml/ha B
rogvHaTa Ha cb3gaBaHe K B CcTapu
(cemenponsBogHK) NoceBn Npean3BUKBa
6bp3 MHMLMaNeH epekT Ha aedonnayms
1 gecvkaums Ha HaasemHata 6uomaca Ha
KynTypara, HSKOJIKO Yaca crnep Tpetupa-
HETO Ha Nocesa, He3aBUCUMO OT AVHaMMU-
KaTa Ha arpoMeTeopOsIOTMYHUTE YC/I0BUSA
(Tabnuua 3). C yBennyaBaHe Ha KOHLLEH-
Tpauusata Ha Ceragop ot 8.0 go 12.0%
pasTBoOp CbC WM 6e3 [obaBAHETO Ha
npunenuten Menamunen B posa 400.0
ml/ha, He ce ycTaHOBSIBAT CblLUECTBEHU
pasniMuna BbPXy NpoyyBaHUTE nokasatenu.

C yabmkaBaHe nepuoga Ha Bere-
Taums go 14" n 21" gum cnep Tpetupa-
He ce ycTaHOBsiBA Bb3CTaHOBSIBAHE Ha
pactexa Ha /uepHata npu  BCUYKM
BapuaHTM Ha oNnTa, HO 3aAbpXaHEeTo Ha
HapacTBaHeTo ce 3anasBa (2-3 6ana) npu
KOHUeHTpaums 8.0% pa3TBop KakTo U BbB
BapuaHtuTte ¢ pgobasBeH npuienuTen
Menamwuern.

M3knoyeHne ce ycTaHoBsABa npu
Hali-BMcoKaTta npuaokeHa KOHLeHTpauums
Ha Ceragop (12.0%) cbc unun 6e3 npune-
nuTen, KbAeTo (PUTOTOKCUMYHMAT edhekT e
Nno-BMCOK — OT 2 A0 5 6ana, Kakto 1 NHXU-
6upaHeTo B NoApacTBaHETO Ha NoLepHa-
Ta (Tabnuua 3). B pesyntar Ha CUNHO
nposieHata (PUTOTOKCUYHOCT Ha xepou-
umpa Pernon chopte 4.0 I/ha n Hucka
Bb3CTAHOBUTE/IHA CMOCOGHOCT Ha NtoLep-
Hata BbB (peHoasa TPETU-YETBBLPTU
TPOEH NINCT Ha KynTypaTa B roguHaTa Ha
Cb3aBaHeTO Ha MoceBa He ce yCTaHOoBsIBa
pereHepvpaHe Ha ftouUepHaTa, [4OKaTo B
cTapy MoceBu B TOAMHWU Ha NPOW3BOACTBO
Ha ceMeHa, Bb3TaHOBUTE/IHATa CNOCOGHOCT
Ha niouepHaTa 21" geH cnepn TpeTupaHe e
MHoOro cnaba — ot 1 go 5%.

AHaMorMyHn ca W  MnoJsyvyeHnTe
pesyntatu npu nocriegsiBaHe Bb3CTaHO-
BMTENHATa CMOCOGHOCT M MOKPUTMETO Ha
nocesa (Tabnuua 4) 21" ped cnepg
TpeTupaHe Ha noceBa cbc Ceragop,
KaKTo B rogvHaTta Ha cb3faBaHe, Taka 1 B
cTapu NoceBu Ha NoLepHa.

of 5.0% and 400.0 ml/ha in the year of
creation and in old crops in seed
production years, causes a rapid initial
effect of defoliation and desiccation of the
above-ground biomass of the culture
several hours after crop treatment,
regardless of the dynamics
agrometeorological conditions (Table 3).
With an increase concentration of
Segador of 8.0 to 12.0% solutions with or
without the adjuvant Melamiel at a dose
of 400.0 ml/ha, no significant differences
were found on the studied parameters.

With increasing the growing
season to 14™ and 21% days after
treatment, was found regrowing of alfalfa
in all variants of the treatments, but the
growth retention was maintained (2-3
score) at a concentration of 8.0% solution
as well as in the treatments with added of
the adjuvant Melamiel.

An exception is observed at the
highest applied concentration of Segador
(12.0%) with or without a adjuvant, where
a relatively higher phytotoxic effect of 2 to
5 score and inhibition of alfalfa growth
(Table 3). As a result of the highly
phytotoxicity of the herbicide Reglon
Forte 4.0 I/ha and the low regenerative
capacity of the alfalfa in the growth stage
the third-fourth trifoliate leaf of the crop at
the during establishing year of the stand
does not was found regrowing of the
alfalfa, while in old crops in years of seed
production 21* day after treatment the
regrowing capacity of alfalfa is very low —
from 1 to 5%.

Similar results are obtained in the
recovery of the regrowing capacity and
the crop cover (Table 4) 21% day after
treatment with Segador during the
establishing year of the stand and in old
crops in seed production years of alfalfa.
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Tabnuua 3. PnTOoTOKCMYHOCT Ha Ceragop npwu JlOUepHa, cpefHo 3a nepuoga Ha

npoyuBaHe

Table 3. Phytotoxicity of Segador in the alfalfa, average for the study period

duToTokcmuHocT / Phytotoxicity

No BapuaHT ggzz 0 DBT|7 DAT| 14 DAT [21 DAT] 0 DBT | 7 DAT | 14 DAT |21 DAT
N Variants % / mi/ha B rofiuHaTa Ha Cb3fjaBaHe Ha B CTapu NOCEBU B rOAMHN Ha
nocesa NPOM3BOACTBO Ha CEMeHa
in the year of creation of the crop| in old crops in seed production year
1 |KoHTpona — HeTpeTupaHa / Control - untreated 1 1 1 1 1 1 1 1
2 |PernoH chopte/ Reglon Forte 4.0 I/ha 1 9 9 9 1 9 5 3
3 |Ceragop - Segador 5.0% 1 1 1 1 1 1 1 1
4 |Ceragop - Segador 8.0% 1 9 1 1 1 9 1 1
5 |Ceragop - Segador 12.0% 1 9 4.5 3 1 9 3 2
6 ggg‘zﬁ%‘:: ,\'\//l':g?n"’)'/":” 50%+400 mbha | 1 | 9 1 1 1 9 1 1
7 [eraAop + Menauven 8.0%+400mlha | 1 9 2 1 1 9 1 1
Segador + Melamyel
g [ceranop + Menamuen 12.0%+400 mifha| 1 9 5 4 1 9 4 2
Segador + Melamyel

JlereHpa: DBT - 6poii aHu npeay TpeTupaHe; DAT — 6poii aHu cnef TpeTupaHe, EWRS (6an 1 - 6e3 nospeau, 6an 9 -
Hanmb/THO YHULLIOXEHA Haf3eMHa 6romaca)
Legend: DBT — days before treatment; DAT — days after treatment; EWRS: (score 1 — no damages; score 9— completely
destroyed above-ground biomass)

Tabnuua 4. Bb3acTaHOBsABaHe W MNOKPUTUE Ha JlOUEpPHa crieq, MpUaIoXeHue Ha
Ceragop, cpefiHO 3a nepuoja Ha npoyyBaHe
Table 4. Regrowing and ground cover of alfalfa after treatment with Segador, average

for the study period

flosa 0 DBT| 7 DAT [14 DAT|21 DAT| 0 DBT | 7 DAT |14 DAT| 21 DAT
No BapuaHT Dose B rofiMHaTa Ha Cb3faBaHe Ha B CTapy NOCEBU B rOUHN Ha
B Variants o nocesa NpoV3BOACTBO Ha ceMeHa
% / mi/ha . ) . A -
in the year of creation of the crop| in old crops in seed production years
Bb3cTaHoBsBaHe / Regrowing
1 |KoHTpona — HeTpeTupaHa/Control - untreated - 95 100 100 - 95 100 100
2 |PernoH dopte/Reglon Forte 4.0 I/ha - 0 0 0 - 0 1 5
3 |Ceragop - Segador 5.0% - - 95 100 - - 95 100
4 |Ceragop - Segador 8.0% - - 80 95 - - 95 95
5 |Ceragop - Segador 12.0% - - 40 45 - - 50 60
Ceragop + Menamven o
6 Segador + Melamyel 5.0%+400 mi/ha | ) 100 100 ) ) 95 100
Ceragop + Menamven o
! Segador + Melamyel 8.0%+400ml/ha - - 95 95 - - 95 95
Ceragop + Menamuen o
8 ISegador + Melamyel 12.0%+400 mlfha) . 0 | 45 . : 50 50
Mokputne / Ground cover
1 [foHTpONa- HeTpeTUpana 30 5 15 40 85 40 65 70
Control - untreated
o [PernoH opre 4.0 I/ha 30 0 0 0 85 0 5 10
Reglon Forte
3 |Ceragop - Segador 5.0% 30 0 15 40 85 0 60 70
4 |Ceragop - Segador 8.0% 30 0 15 40 85 0 60 60
5 |Ceragop - Segador 12.0% 30 0 5 10 85 0 40 40
6 [ceramop + Menamven 5.0%+400 mitha | 30 0 15 40 85 0 60 70
Segador + Melamyel
7 [Cerapop + Menamven 8.0%+400mlha | 30 | 0 15 | 40 85 | o 60 70
Segador + Melamyel
g [ceramop + Menamven 12.0%+400 miha| 30 | 0 10 | 20 85 | o 40 40
Segador + Melamyel

JlereHpa: DBT — 6poii gHu npean TpeTupaHe; DAT — 6poii Hu cnep TpeTupaHe
Legend: DBT — days before treatment; DAT — days after treatment
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Mpn MNO-HUCKUTE MPUIOXEHU KOH-
ueHTpaumm Ha Ceragop 5.0 n 8.0% (c
unu 6e3 npunenuten Menamuen) Bb3-
CTaHOBSIBAHETO Ha J/illepHaTa e B rpa-
HuumTte ot 95 po 100%, kato c yBesnu-
YyaBaHe Ha KOHLeHTpauusita Ha npoaykra
no 12.0%, Bb3CTaHOBUTENHATa Cnocob-
HOCT Ha Ky/nTyparta psA3ko Hamanssa — oT
2.2 po 3.3 NMbTM B roguHata Ha Cb3-
[JaBaHe, a B cTapuTe Nocesn B ronHUTE
Ha Npou3BOACTBO Ha cemeHa e OT 1.7 Ao
2.0 NbTM HamasieHa B CpaBHeEHVWEe C
KOHTPOJTHUTE BapuaHTH.

N3kycTBEHOTO  3apas3siBaHe Ha
nocesa ¢ kyckyta (Cuscuta epithymum
L.) e mHoro pobpa npegnoctaBka 3a
OLeHKa Ha xepbuumpaHata edukacHoCT
Ha 6uonornyHusa npoaykt Ceragop.

CwbrnacHo onucaHneTo 6uosiorny-
HuAT npoaykt Ceragop (SEGADOR,
ETIQUETA, 2010) cbcTaBnisiBa KOMMNIEKC
OT ecTecTBeH xugpokcudpocdar (getep-

reHTn), nog copmara Ha emyncusa u
€CTECTBEHN  MOBBPXHOCTHO  aKTUBHW
BellectBa. CbabpXa BOAOPA3TBOPUM

25,5% dpocchop (P,0s) 1 0,20% (Zn). Mo
OTHOLLEHME CMeKkTbpa Ha JelicTBue,
NpoAYyKTbT € C KOHTaKTHO [JeicTBue,
KOHTpO/IMpa  YCMEeWHOo  efHOroAMLLIHM
LUMPOKOJSIMCTHU  MieBenM U no-cnabo
€HOrOAMNLLIHN XXUTHW NSIEBENN.

Bb3 ocHOBa Ha u3BbpLIEHUTE Ha-
6M1104eHNa ce ycTaHOBSIBa, 4Ye edmkac-
HOCTTa Ha 6uonornyHusa npogykt Cera-
[Op, NPWIOXeH CaMOCTOATENHO Wau C
npuaenuTes cpeLly Kyckytara npu BCUY-
Kn npoyysaHun o3un e 100%. Jluncara Ha
pasnnku B CTOMHOCTUTE Ha MpOy4YBaHWA
nokasaresl, Mexfy CamoCTOATE/IHOTO Npu-
NoXeHue 1 ToBa ¢ fobaBka Ha npuienuten
[aBa OcHoBaHWe fa ce npueme 3a Lene-
CbO6pa3HO CamMOCTOSATE/THOTO My NPUIOXKe-
HWe, B rofuHaTa Ha Cb3fjaBaHe Ha rnocesa
1 B CTapy CEMENPOU3BOAHUTE NOCEBM.

MpunoxeHute po3u Ceragop okas-
BaT B/IMSAHME BBbPXY MOKPUTUETO Ha Tpe-
BOCTOS, KakTo 1 Npu hopMrpaHe Ha cBe-
Xa n cyxa 6uomaca Ha 21" pgeH cnep
TpeTvpaHeTo Ha JsouepHarta. Bbnpeku
pasnnunaTa B OTHOCUTE/NTHUTE CTOWHOCTM

At the lower applied concentrations
of Segador from 5.0 and 8.0% (with or
without adjuvant Melamiel) the regrowing
of the alfalfa ranged from 95 to 100%,
with an increase concentration of the
ready-to-use trade product to 12.0% the
regrowing capacity of crop declines
sharply — from 2.2 to 3.3 times during
establishing year of the stand and from
1.7 to 2.0 times was reduction in old
crops in seed production year, compared
to control variants.

Inoculation area with dodder
(Cuscuta epithymum L.) is very good
precondition for assessing the herbicide
efficacy of the organic product Segador.

According to manufacture label
(SEGADOR, ETIQUETA, 2010) Segador
is organic fertilizer with a non-selective

contact herbicide effect against weeds.
Segador is a complex natural
hydroxyphosphate (detergents), in the
form of an emulsion, and natural

surfactant. Contains phosphorus (P,Os)
25.5% water-soluble and zinc (Zn) water-
soluble 0.20%. As regards the spectrum
the product has a contact effect. It
successfully controls annual broadleaf
weeds and slightly annual cereal weeds.

Observations show that the
efficacy of the organic product Segador
applied alone or with a adjuvantat all
doses studied was 100%. The lack of
differences in the values of the studies
indicator between along and with or
without adjuvant suggests that it is
appropriate to be the only one applied,
during the establishing year of the stand
and alfalfa in old crops in seed production
years.

The applied doses of Sepador
reflect on the ground covered by
grassiness in the formation of fresh and
dry biomass on the 21% day after
treatment of alfalfa. Despite the
difference in the relative values of these
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Ha Te3n nokasatenn TeHAeHUuUTe Mexay
OTAEeNHWTE BapuaHTM ce 3anassaTt. [lo-
BucokuTe 03u Cerafgop, okasBar oTpulaTes-
HOTO B/IUAAHWE BbPXY MOKPUTMETO Ha Tpe-
BOCTOS, KakTo 1 npu hopmupaHe Ha ceexa
1 cyxa 6uomMaca oT eauHuua niou Ha 21"
[leH cnep TpeTupaHeTo Ha fouepHara.
Konnuectsoto Ha chopmupaHata
cBexa M cyxa buomaca npu no-HUCKuTe
fo3un Ceragop NpUIoXeH CaMOCTOATESTHO
e HamasneHa oT 2.2 po 10.2%. B kowm-
6uHauunsaTa Ceragop ¢ nogobputen Me-
namuven pegyuvpaHeTo Ha dhopmmupaHaTa
cBexa W cyxa 6uomaca e oT 4.6 Ao
20.9% B CcpaBHEeHMe C KOHTPOJIHUA
BapuaHT, a pas/iMKnTe ca CTaTUCTUYECKN
pokasaHu (P=0.05) (durypa 1).
YcTaHoBeHa e BMCOKa MOMOXUTEST-
Ha KopeslauMoHHa 3aBUCUMOCT MeXAay
NPUIOXeHNTE [031 Ha BUOIOTNYHUSA MPO-
OykT Cerafjop U HaTpynBaHETO Ha CBexa
6romaca OT eguHULLA NOLL, HAa NloLepHa-
Ta B roguvHaTa Ha Cb3faBaHe Ha rnocesa
(r ot 0.900 go 0.993) n B cTapu (cemenpo-
n3BoaHu) nocesu (r ot 0.944 o 0.999).

100 -

IR, %
a
o

%

=7

FB*

indicators, the trends between the
different variants remain. The higher
doses of Segador had a negative effect
on the ground covered by alfalfa and the
formation of fresh and dry biomass per
unit area on the 21* day after treatment
of the crops.

The amount of the formed of fresh
and dry biomass at the lower applied
doses of Segador alone was reduced from
2.2 to 10.2%. When combined Segador
with the adjuvand Melamiel, the reduction
of the formed fresh and dry biomass is
from 4.6 to 20.9% compared to the
control variants and the differences were
statistically proven (P=0.05) (Figure 1).

A high positive correlation was
determined between applied doses of the
organic product Segador and the
accumulation of fresh biomass of alfalfa
of a unit area during establishing year of
the stand (r from 0.900 to 0.993) and in
old crops in seed production years (r of
0.944 to 0.999).

ATr1 Segador0,5%
c aTrZ Segador3,0%
BaTr3 Segador12,0%
ATrd Segador0,5% + Melamyel 400 miha
aTrs Segador 0,8% + Melamyel 400 miha
ATrE Segador,12% + IMalamyel 400 mha

2 =

f=
5

SR

BapuanTti/Variants

Nerenpa: CTeneHTa Ha uHxubupaHe (IRs) npyu HaTpynBaHeTO: |. Ha ceexa FB* n cyxa DB* 6uomaca B
roguHaTa Ha cb3faBaHe Ha nocesa U Il. Ha cBexa FB** n cyxa DB** 6uomaca B cTapy NOCEBM B FOAWHW Ha
Npov3BOACTBO HA CEMEHa Mpu NouepHaTa; a, b, ¢, cTaTucTnyeckn fokasaHu pasnvku npu P=0.05.

Legend: Degree of inhibition (IR¢) in accumulating: I. from fresh FB* and dry DB* biomass at the during establishing
year of the stand and II. fresh FB* and dry DB* biomass in old crops in seed production years in alfalfa; a, b, c,
statistically proven differences at the P = 0.05

our. 1. NMpoueHTbT Ha UHXUbUpaHe (IRy) HaTpynaHaTa cBexXxa 1 cyxa énomaca ot
nouepHa cnepq npunoxeHue Ha Ceragop, CpeaHo 3a nepnoja Ha npoyysaHe

Fig. 1. Percentage of inhibition (IRy) of fresh and dry alfalfa biomass after
treatment with Segador, average for the study period
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n3BOAMN

Ceragop (6buonormyeH TOp C
KOHTaKTeH xepbuumaeH edekt) Moxe ga
ce npunara camoctoaTenHo (5,0%

pasTBoOp) U B KOMGUHaLMS ¢ npunenuTena
Menamuen (40 ml/da) npu nouepHa
(Medicago sativa L.) B roguHata Ha
cb3faBaHe Ha noceBa BbB eHodhasa
TPETU-YETBBLPTU TPWIUCTHUK 1 BLB hasa
OyTOHM3aUnMs B rogmMHaTa Ha cemeobpas-
yBaHe 3a 6opba cpelly kyckyta (Cuscuta
epithymum L.).

Cnen npunaraHe Ha Ceragop,
CamMoCTOATENIHO W B KOMOUMHauma C
npunenuten Menamuen B MNOCOYEHUTE
4031, NOLEepHOBMTE MOCEBMU Ca C BMCOKA
Bb3CTaHoBUTENIHA cnocobHocT (ot 80.0
00 95.0%), a echbukacHOCTTa Ha npoaykTa
3a 6opba cpelly KyckytaTa e 100.0%.

Ceragop (6buonormyeH TOp C
KOHTaKTEH XepbuunaeH edekT) Moxe aa
Ce 13non3Ba ycnewHo 3a 6opba cpelly
KyckyTata B JIIOLEepHOBUTE TPEeBOCTOM B
KOHBEPCEH Mnepuoj KbM  BGMONOTUYHO
(opraHn4HO) NPOM3BOACTBO.

CONCLUSIONS

Segador (organic fertilizer with
contact herbicidal effect) can be applied
alone at 5.0% and in combination with a
adjuvant Melamiel in alfalfa (Medicago
sativa L.) during the establishing year of
the stand at a dose of 5.0% solution in a
growth stage third-fourth trifoliate leaves
and in beginning of button formation in old
crops in seed production years for weed
control with the dodder (Cuscuta
epithymum L.).

After treatment of Segador alone
and in combination with adjuvant
Melamiel at the indicated doses, alfalfa
plants had a high regrowing percentage
(from 80.0 to 95.0%) and the efficacy of
the ready-to-use trade product for weed
control against dodder is 100.0%.

Segador (organic fertilizer with
contact herbicidal effect) can be used
successfully control against dodder in
alfalfa crops in a conversion period to
organic (organic) production.
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PE3OME

Mpe3 nepuopga 2013-2016 rog. B
onutHoto none Ha W3C ,06pa3yos
unchnnk* - Pyce e n3BedeH Nosicky OnuT,
3a npoyyBaHe B/IMAHMETO Ha Xepouunau-
Te AdpasioHn 45CK (450 g.I" nuHypoH),
Ctomn 330EK (330 g.I'" neHanmeTanun) u
3eHkop 70BI (700 g.kg™t meTpumby3uH),
MPWIOXKEHN B ONTUMAa/THU U ABOMHO 3aBu-
WweHn A03K. OnNuTBLT e 3a/loKeH no 6/10-
KOB MeTo[ B 4 NOBTOPEHUS C rofieMuHa
Ha onuTHaTta napuena 50 m® u paHzo-
MU3MPaHO PasnosioXeHne Ha BapuaHTuTe.

CenekTMBHOCTTa Ha Xxepbuumnaunte
e ortyeteHa Ha 7™, 177™ un 30™" pen
cnej npbCcKaHeTo. YCTaHOBEHO e, ue
AcdanioH 45CK un Ctomn 330EK He
oKasBaT HeratMBHO [JelicTBME BbpXy
KYNTYpPHUTE pacTeHMA U Ca CENEKTUBHU
KbM TSX B CpaBHEHWE C MpUIoXeHUs
nouseH xepobuung 3eHkop 70Br .

Ynotpebata Ha AdpanoH 45CK wu
Crtomn 330EK Boan pJo nosydyaBaHe Ha
Nno-BUCOKN [OGMBU Ha 3bPHO B CpaBHEHME
C npuwnaraHeto Ha 3eHkop 70BI. Hali-
BUCOK [06MB, CNpsMO HeTpeTupaHarta
KOHTpO/sia, € nonyyeH OT BapuaHta C
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SUMMARY

A field experiment was carried out
during 2013-2016 in the experimental
fields of the Institute of Agricultute and
Seed Science “Obraztsov Chiflik”, Ruse,
to study the effects of herbicides Afalon
455K g4509.l'1 linuron), Stomp 330EK
(330g.I" pendimethalin) and Zenkor 70BG
(700 g.kg'l metribuzin), applied in optimal
and double increased doses. The
experiment was started after the block
method in  four replications, the
experimental plot being 50 m® and
randomized location of the variants.

The selectivity of the herbicides
was recorded on the 7", 17" and 30™
day after spraying. It was found that
Afalon 45SK and Stomp 330EK do not
have a negative effect on crop plants and
are selective to them compared to the
application Zencor 70BG soil herbicide.

The use of Afalon 45SK and
Stomp 330EK results in higher grain
yields in comparison with the application
of Zencor 70BG.

The highest yield compared to the
untreated control it is obtained from the



npunaradHe Ha Ctomn 330EK B gosa 400
ml.da™ — 427 kg.da™.

MN3non3saHnTe nouseHu xepbuunan
N [O3UTE UM Ha NPUIOXKEHWEe, He BAUAAT
HeraTMBHO Ha OCHOBHWTE OGWOMETPUYHU
rnokasarenun Ha nweHunua copt AyHasusa —
BMCOYMHA Ha pacTeHuWsTa, cm; 6poi
knacueta B 1 k/1ac; Maca Ha kacyertara B
1 knac, g; 6poii 3bpHa B 1 knac; maca Ha
3bpHarta B 1 knac, g.

Kntouosu aymu: nweHnLa,
Xepouunan, CeneKkTUBHOCT, CTPYKTYPHU
enemMeHTH, NPOAYKTUBHOCT

YBO/[,

Cb3gaBaHeTO Ha BUCOKO NPOAykK-
TMBHM NOCEBM OT MWeHMLa 1 nosydvasa-
HETO Ha  BWCOKOKA4YeCTBEHO  3bpHO
u3nckesa edpekTBHa 6opba c nnesenure.

ToBa Hanara NOCTOSIHHO da ce W3-
non3BaTt HOBU Xxepbuunan, a AencTBMeTo
Ha pas3NnyHUTE Npenapartn 3aBUCU CUHO
OT ycnioBusiTa Ha okonHata cpega (Mihova
and Stoimenova, 2006). 3a nocTuraHe Ha
[0o6bp xepbuunaeH edpekt e Heob6xoanumMo
Ja ce no3HaBaT 3aAb/1604YeHO M3Mo/-
3BaHUTE Xepouunan u B/VSHWETO UM
BbPXY W3NUTBaHWTE COPTOBE U XMbpUau
KynTypHu pacteHuss (Camele and Rana,
1995; Kumar and Singh, 1997)

EnemeHTUTE Ha BWUCOKUSA J0O6GUB M
KauyecTBOTO Npu 3eMefeNCKUTe KyITypu u
B 4aCTHOCT Npw nileHuuaTa, ca KOMMIeKkc
OT B3auMMHO CBbp3aHW aKTopu KaTo:
npaBW/HN CENTO0O06paLLEHNS, KavyecTBe-
Ha 06paboTKa Ha noysarta, n3bop Ha nofg-
XOOSLWN COPTOBE WM XMOPMAM 3a KOH-
KPETHWS arpoekosiIorTMyeH parioH, KakTto u
Nnos3BaHe Ha BUCOKOKAYeCTBEHW CeMeHa
(Mungova end Veleva, 1986; Yanchev et
al., 2000; Delibaltova et al., 2009; Mitkov
et al, 2009). PacTuTesiHO 3aWUTHUTE
MeponpuATUSA 1 TOPEHETO ca HepasgenHa
YyacT OT TO3M KOMMIEKC OT hakTopw,
KOETO Ce Joka3Ba OT rosiiM 6poii HayuHu
nscneasaHusa (Tityanova et al.,, 2007;
Tityanova et al., 2010). TpeTupaHeTo Ha nle-
HMUaTa ¢ Xepbuumay e OCHOBHa arpoTex-
HMYecka npakTuka, Tbil KaTo Npe3 roguHuTe
ce Habnwgasa TeHAEHUMS KbM 3aBiLLIaBaHe
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Stomp 330 EK variant at a dose of 400
ml.da™ — 427 kg.da™.

The wused soil herbicides and
applied doses do not affect negative of
the main biometric indicators  of
“Dunaviya” wheat variety — height of
plants, cm; number of spikes per one ear;
mass of spikes per one ear, g; number of
grains per one ear; mass of grains per
one ear, g and yield of seed, kg.da’l.

Key words: wheat, herbicides,
selectivity, structural elements,
productivity

INTRODUCTION

The creation of high productive
wheat stands and obtaining high-quality
grain requires effective weed control.

This necessitates constant use of
new herbicides, and the effects of the
different products depend heavily on the
environmental conditions (Mihova and
Stoimenova, 2006). In order to achieve a
good herbicidal effect it is necessary to
know thoroughly the used herbicides and
their influence on the tested varieties and
hybrids (Camele and Rana, 1995; Kumar
and Singh, 1997).

The elements of high yield and
quality in agricultural crops and in wheat,
in particular are a complex of interrelated
factors, such as: correct crop rotations,
quality soil treatment, selection of suitable
varieties or hybrids for the particular agro-
ecological area, and the use of high
quality seed (Mungova end Veleva, 1986;
Yanchev et al., 2000; Delibaltova et al.,
2009; Mitkov et al., 2009). Plant protection
measures and fertilization are an integral
part of this complex of factors, as
evidenced by a large number of scientific
studies (Tityanova et al., 2007; Tityanova
et al., 2010). The treatment of wheat with
herbicides is a major agro-technical
practice, as over the years a tendency to
increase the areas with weed infestation
of Papaver rhoeas L., Delphinium
consolida L., Matricaria spp has been



Ha nnowwuTte, 3annesBesieHn c Papaver
rhoeas L., Delphinium consolida L., Matricaria
spp. (Tonev et al., 2007; Tonev, 2012).
Llenta Ha HacToALWLOTO n3cnensaHe
e [a ce Mnpoyyu peakuusaTa Ha nueHuua
copt ,JyHaBus’, KbM HAKOW MNOYBEHU
Xepouunay npuiokeHn B ONTUMASIHU U
[BOWNHO-3aBULLEHN [03U B YCNOBUATA Ha
CeBeponstoyHa bvnrapus.

MATEPVAT N METOON

Mpe3 nepuopa 2013-2016 rog. B
onutHoto nose Ha W3C ,06pa3yos
ynpnnk* - Pyce e 3a/10KeH NOJICKU ONuT,
C Uen nmpoyysaHe B/NAHMETO Ha
xepouunagute AdhasioHn 45CK (450 g.I'l
nnHypoH), Ctomn 330EK (330 g.I'1 neH-
AuMeTanuH) u 3eHkop 70BI (700 g.kg™
METPUBY3MH), NPUMOXEHN B ONTUMASTHU U
[BOIHO 3aBWLLIEHN 03U, BbPXY CTPYKTYp-
HUTe efnleMeHTM Ha pgobuea UM NPOAykK-
TMBHOCTTA Ha nweHuua copt ,JyHaBus”
(Tabnuua 1).

Tabnmua 1. BapmaHTu Ha onuTta
Table 1. Variants of the experiment

observed. (Tonev et al., 2007; Tonev,
2012).

The objective of that study was to
study the reaction of "Dunaviya" wheat
variety to some soil herbicides applied at
optimal and double-increased doses
under conditions of Northeastern Bulgaria.

MATERIAL AND METHODS

During the period 2013-2016 in the
experimental fields of the IASS
“Obraztsov chiflik” Ruse, a field
experiment was carried out in order to
study the influence of Afalon 45SK (450
gl'1 linuron), Stomp 330EK (330 gl'l
pendimethalin) and Zencor (700 g.kg™
metribusin) herbicides, applied at optimal
and double increased doses, on the
structural yield elements and the
productivity of Dunaviya wheat variety
(Table 1).

BapuaHTtu [l031 - TbProBCKM NPOAYKT [o3a - a.B.
Variants Doses - herbicides, g.da™ (ml.da™) |Doses - active substance, g.da™
Control (K) - -
IAcpanioH 45CK (450 g.I'" nunypoH)
Afalon 45SK (450 g.I™ linuron ) 300 135
Ctomn 330EK (330 g.I'" neHaumeTanuH) 400 132
Stomp 330 EK(330 g.I" pendimethalin)
3eHkop 70Bl (700 g.I" MeTpn6ysuH) 80 56
Zenkor 70VG (700 g.I" metribuzin)
IAcpanioH 45CK (450 g.I'" nunypoH)
Afalon 45SK (450 g.I™ linuron ) 600 270
Ctomn 330EK (330 g.I" nengumeTtanut) 800 264
Stomp 330 EK(330 g.I" pendimethalin)
3eHkop 70Bl (700 g.I" MeTpn6ysuH)
Zenkor 70VG (700 g.I" metribuzin) 160 112

OnuTbT e 3a/1oKeH Nno 6G/10KoB
MeTOf B YETUPW MOBTOPEHUSA, C ronemu-
Ha Ha pekonTHara napuena 50m® n
paHOOMU3NPaHO  PasnosiokeHue  Ha
BapvaHTuTe (Shanin, 1977).

MoyYBEHUAT TWN, Ha KONTO e 3ao-
XEH onuTa, € CUJ/THO U3NYXEH YepHO3EeM
N ce xapakrepusupa c¢ 6e4HO XyMYCHO
cbabpxaHne 1.65%, cnabo 3anaceH ¢
MuHepanieH N (10.75 mg.1000 g™ nousa)
M nogswxeH P,0s (6.31 mg.1000 g™
nousa) u pobpe 3anaceH ¢ K,O (22.50

The experiment was set after the
block method in four replications, the size
of the harvesting plot being 50m® and
randomized location of the variants
(Shanin, 1977).

The soil type was strongly leached
chernozem and was characterized with
poor humus content — 1.98%, slightly
stocked with mineral N (10.75 mg. 1000
g soil) and mobile P,Os (6.31 mg. 1000
g soil) and well stocked with K,O (22.50
mg. 1000 g'1 soil) in the layer 0-40 cm.
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mg.1000 g nousa) B cnos 0-40 cm.
MouBeHaTa peakuuss e cpefHo Kucena
(pH B KCL - 5.01%). MexaHWU4HUAT
CbCTaB Ha noysBaTa e TEXKO Nechb4/IMBO —
rMUHeCT. W3nyxeHnTte u4epHo3emn ca
MoOYBM C BUCOKO eCTEeCTBEHO Niiogopoane
1 Npu npaBwiHa 06paboTka npu TAX ce
nosyyaBaT  Hali-BUCOKM  gobumBu  OT
NoJICKUTE KyITYypuW.

CenTtbata € M3BbPLUEHA B ONTU-
MaJsleH 3a paioHa cpok (7-14 okTomBpW)
cnep npefwecTBeHVWK — 3MMHa Mac/io-
JaHa panuua. Xepbuumante ca BHece-
HW C rpbbHa NpbcKayka npu pasxos Ha
pa6oTeH pa3tBop 30 l.da™, npunoxenu
cnep centba npeau NOHUKBAHE Ha KynTy-
pata. KoHTponHata napuesna e nogabp-
XaHa uyucTa OT NAeBenun npes uenvs Bere-
TalMOHEH Neproj Ype3 pbYHO MN/IEBEHE.

3a peanusnpaHe uUenta Ha npoyuy-
BaHETO ca OTYEeTEHM C/efHUTE MNokasa-
Tenn: UTOTOKCMYHOCT Ha XepbuumanTe
Ha 7", 17™ n 30™ peH cnep npuna-
raHeTo um (Mo norapuTMMYHaTa ckasa Ha
(1-9 6ana) Ha EWRS npu 6an 1 — 6e3
nospean u npu 6an 9 — kyntypata e
Hanb/IHO YHULLOXEHA); BUCOYMHA Ha pac-
TeHusTa, cm; 6poi knacyeta B 1 Knac;
Maca Ha knacuyetaTa B 1 knac, g; 6poii
3bpHa B 1 kfac; maca Ha 3bpHata B 1
knac, g u 06MB Ha ceMeHa, kg.da™.

M3BbpweHa e maremaTnyecka
06paboTka Ha eKcrnepuMeHTa/IHUTE AdaH-
HWN Ype3 AMCNEPCUMOHEH W KOpPEsaunoHEH
aHanm3 ¢ SPSS.

PE3YJITATU N OBCBXXOAHE
ArpomeTeoposiorMyHmTe YCroBuUs B
roAvHMTE Ha MpOy4YBaHe ce pas/jiMvaBar,
KOeTo onpegens cneunduyHoTO
pasBUTME Ha pacTeHusTa U pasnuuusata B
[0o6MBMTE MO roguHW. XapakTepucTukaTta
3a nepvoja Ha uv3csiefBaHeTo, BK/HO4YBa
cymara Ha cpegHomecevyHarta
Temneparypa Ha Bb3ayxa n
KO/IMYECTBOTO Ha NajHannTe Basexm.
CronaHckata  2013-2014 rog.
(durypa 1) ce xapaktepusupa c Tonsa u
B/I@XXHa eceH, KOeTO M0o3BO/IM HaBpPEMEH-
HOTO W paBHOMEPHO [MOHUKBaHE Ha

The soil reaction was medium acidic (pH
in KCL - 5.01%). The mechanical
composition of the soil was heavily
sandy-clayey. Leached chernozems are
soils of high natural fertility and, when
properly treated, the highest yield of field
crops is obtained.

The sowing was carried out in the

optimal period for the region (7-14
October) after a predecessor — winter
oilseed rape. The herbicides were

introduced with a back sprayer at 30 I.da™
working solution applied after sowing
before crop emergence. The control plot
was kept pure from weeds throughout the
growing season by hand weeding.

For the purpose of the study, the
following traits were reported:
phytotoxicity of herbicides on the 7", 17"
and 30" days after application (according
to the logarithmic scale (1-9 grades) of
EWRS at grade 1 - without damages and
at grade 9 — the crop is completely
destroyed); height of plants, cm; number
of spikes per one ear; mass of spikes per
one ear, g; number of grains per one ear;
mass of grains per one ear, g and yield of
seed, kg.da™.

Mathematical processing of the
experimental data was performed by
dispersion and correlation analysis with
SPSS.

RESULTS AND DISCUSSION

The agrometeorological conditions
in the years of study were different, which
determined the specific development of
plants and the vyield variations by year.
The characteristics of the period of study
included the sum of the average monthly
air temperatures and the amount of
precipitation.

2013-2014 crop year (Figure 1) was
characterized with a warm and humid
autumn, allowing timely and even
emergence of wheat. In the winter,
extremely low temperatures were not
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nweHuuaTa. MNpes 3uMHMA Nepuog He ce
HabnaaBaT eKCTPEMHO-HUCKM Temnepa-
Typu, a BanexuTe (46.84 mm?) ca Masiko
Hag HopmaTta 3a paifoHa (38.6mm?).
MponeTTa M3UsAN0 cCe XxapakTepusupa c
Baslexn (99.8° mm®) u Temnepatypu
(429.7°C) Hapg knumMaTuMyHata Hopma 3a
paiioHa (58.6 mm?® 1 363.9°C).

observed, and precipitation (46.84 mm?)
was inghtIéy above the norm for the region
(38.6 mm®). The spring was completely
characterized with precipitation (99.8
mm?) and temperatures (429.7°C) above
the climate norm for the region (58.6 mm?
and 363.9°C).
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1. CpegHomece4yHa TemnepaTypa Ha Bb3fyxa W KO/IMUYECTBO Ha BasliexuTe

pasnpegesnieHn No Meceuu 3a ctonaHckara 2013-2014 roga,
Fig. 1. Average monthly air temperature and amount of precipitation, distributed by

month, 2013-2014 crop year

Mpe3 pekontHata 2014-2015 rog.
(durypa 2) eceHHo-3UMHUA nNepuog ce
XapakTepusmpa C eKCTPEMHO HUCKU TeM-
neparypu u Banexu Manko Hag kimma-
TUUHaTa HopMma (38.6 mm?). fleTHnUTe Me-
ceuy ca Cyxu 1 ropeLlu, Kato nagHa-nure
KONnyecTBa BasleXu ca Mnof MHOroro-
JVLLIHATA KAMMaTUYHa HopMa (60.2 mm?).

During 2014-2015 harvesting year
(Figure 2) the autumn-winter period was
characterized  with  extremely low
temperatures and precipitation slightly
above the climatic norm (38.6 mm?). The
summer months were dry and hot, with
precipitation below the norm (60.2 mm?).

il o 20014-2015 roAa. mm?
1000 160
. - 150
20y ‘l" - 140
300 L - 0
700 LA - 120
[=falal 4 L | =R
1 - 100
500 ' - an
LHI0 L} - a0
300 L] 70
— 1 [=1u]
200 - [} 50
100 40
- 20
_100 v % B
—200 U
I TernepaTypa EE TernepaTypa HopMa
— 2 BdAaeHEM HOPM A

dur.

2. CpepHomeceuyHa TemrepaTypa Ha Bb3fyxXxa W KOJIMUECTBO Ha BaslexuTe

pasnpegesieHn No Mmeceum 3a ctonaHckara 2014-2015 rog,
Fig. 2. Average monthly air temperature and amount of precipitation, distributed by

month, 2014-2015 crop year

99



CronaHckata  2015-2016  rog.
(durypa 3) ce xapaktepuampa C Temne-
patypy 1 BasieXXn Mpe3 eCeHHO-3VMHUS
nepuog Hag Hopmata (38.6 mm?), xnag-
Ha 1 ObXA0BHA MPOJIET M CYX0O U TOpeLLo
NATO, KOETO Ce 0Tpasu HeraTMBHO BbPXY
pas3BMTUETO Ha pacTeHusiTa U gobusa Ha
3bpHO.

200

e 20015-2016 ron.

2015-2016 crop year (Figure 3)
was characterized with temperatures and
precipitation in the autumn-winter period
above the norm (38.6 mm?), cool and
rainy spring and dry and hot summer,
which had negative effects on the growth
of plants and the yield of grain.
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dur. 3. CpegHoMeceyHa TemnepaTtypa Ha Bb3yXxa WU KOJIMYECTBO Ha BaslexuTe
pa3npegeneHy no meceum 3a ctonaHckarta 2015-2016 roga,.
Fig. 3. Average monthly air temperature and amount of precipitation, distributed

by month, 2015-2016 crop year

Pesyntatute OT BU3yaslHUTE OT4U-
TaHua B 6anoBe Ha (PUTOTOKCUYHOCT MO
ckanata Ha EWRS (Ta6nuua 2) nokassar,
ye xepbuungute AdasioH 45CK n Crtomn
330EK, NpunioxeHn B ONTUMasTHN 1 ABOAHO
3aBULLIEHN 03K, He npeau3BukeBat (UTO-
TOKCWYHW MPOSiBU BBPXY KynTypara. [sara
u3nuTBaHuM Xxepbuuuaa nokassaT [Job6pa
CeNIeKTUBHOCT KbM nieHuuaTa (6an 1).

Mpwn 3eHkop 70BI, cneg 17™ neH ot
npuwnaraHeto My, ce Hab6nwopasa 3afbp-
Xall, ehekT BbpXy pacTexa u pa3BuTUeTO
Ha KyNTypHUTE pacTeHua npu npuiaraHe B
onTumasiHata gosa (6an 4) n 3armBaHe Ha
pacTteHusaTa nNpu 3asullaBaHe Ha fo3arta Ha
NpUIoOXeHNe Ha W3NUTBaHUA Xepouuma
(6an 7). Ha 30™" geH cnepn npunaraHeTo Ha
xepbvumga, Bce ouwe ce Habnwgasat
cnabv nposBu Ha PUTOTOKCUYHOCT (6an 2)
npv onTMMasiHa o3a ¥ No-CUMHO n3paseHn
CUMMNTOMM Ha xiopo3a no sucrtata (ban 4)
npv 3aBuLLIEeHaTa [03a, KOUTO Ha No-KbCeH
eTan ce npeogonsasar.

The results of the visual readings
of phytotoxicity in grades on the EWRS
scale (Table 2) showed that the Afalon
45SK and Stomp 330EK herbalides
applied at optimal and double increased
doses did not induce phytotoxic effects
on the crop. Both tested herbicides
showed good selectivity to the wheat
(grade 1).

In Zencor 70BG, after the 17" day
of its application, a retentive effect had
been observed on the growth and
development of the crop plants at the
optimal dose (grade 4) and plant death -
at increased dose of application of the
tested herbicide (grade 7). On the 30"
day, after application of the herbicide,
slight expression of phytotoxicity (grade
2) at optimal dose and more pronounced
symptoms of leaf chlorosis (grade 4) at
the increased dose, that later were
overcome, had been still observed.
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Tabnuua 2.CeNnekTMBHOCT Ha XepbuunauTte KbM nleHunua copr ,,JyHaBna”
Table 2. Selectivity of the herbicides to "Dunaviya" wheat variety

H Ha oTunTaHe/Day of reporting 7" new 17™ peH 30" geH
Xep6uuuan/Herbicides 7-th day 17-th day 30-th day
AdbanioH 45 CK 300 ml.da™ 1 1 1
Afalon 458K 600 ml.da™ 1 1 1
Crtomn 330 EK 400 ml.da™ 1 1 1
Stomp 330EK 800 ml.da™ 1 1 1
3eHkop 70 Bl'/Zenkor 70VG 80 g.da’ 1 4 2

BaxeH nokasaren, xapakTepu3vpaly,
CeneKTMBHOCTTa Ha  xepbuuugute, e
B/IMSAIHNETO UM BBPXY MPOAYKTMBHOCTTA Ha
nweHuuarta. Pesyntatute OT MNoOJyyYeHUTe
[obvBu 3bpHO (Tabnuua 3) nokassar, 4ye
nouseHuTe xepobuuman AdpanioH 45CK wu
Ctomn 330EK, npunoxeHn B onTUManHu v
[BOWHO 3aBMLLIEHW [03M, MOXe ja ce
npunarat npu nweHuua copt AyHasuA. Mo-
ronsiMo HamasieHne Ha fgobwea ¢ 3,29%,
cpefHO 3a nepuofa, € OTYeTeHO npu
BapuaHTa C BHECeH MNOYBeH Xxepouuma
AdpasioH 45CK B po3a 600 ml.da™. Mpu
BapuaHTuTe ¢ npunaraHe Ha AdasioH 45CK
(300 ml.da™) n Cromn 330EK (400 u 800
ml.da’) e oTyeTeH no-cna6 HeraTvBeH
edpekT oT 0.2%, 0.47% un 0.94%, KoWTO no
[OCTOBEPHOCT Ha pas3nukuTe e OT rpynara
Ha HeTpeTupaHaTta KOHTpOona, T.e. He oKas-
Ba HeraTvBHO BANAHWE BbPXY Ky/nTypaTa.

MouBeHusa xepbuumg 3eHkop 70BI,
NPWIOXeH U B ABEeTe W3NUTBaHW [03M, Ha-
MasnisiBa fobusa Ha 3bpHO € 3.53% 1 12%
CNpsAAMO  KOHTpo/siaTa. Ynortpe6ara My B
nocesa OT MNLUEHMLA e CBbp3aH C Marema-
TUYECKN [0Ka3aHO HamasleHne Ha Jobusa.

An important indicator, characterizing
the selectivity of herbicides is their impact
on wheat productivity. The results of
obtained grain yield (Table 3) showed that
Afalon 45SK and Stomp 330EK soil
herbicides, applied at optimal and double
increased doses, could be applied to
Dunaviya wheat variety. The highest yield
reduction by 3.29%, averaged over the
period, was recorded in the variant with
Afalon 45SK soil applied herbicide, at a
dose of 600 ml.da™. In the variants with
Afalon 45SK (300 ml.da™) and Stomp 330
EK (400 and 800 ml.da™), less negative
effect of 0.2%, 0.47% and 0.94% was
reported, which according to statistical
significance of differences was from the
group of untreated control, i. e. did not have
a negative effect on the crop.

Zencor 70BG soil herbicide, applied
at both tested doses, reduced grain yield by
3.53% and 12% compared to the control. Its
use in the stand of wheat was associated
with a mathematically proven reduction in
yield.

Tabnumuya 3. BnmsiHme Ha xepbuuymanTe Bbpxy A4o6mBa Ha nuweHuua copt ,,JyHaBus”
Table 3. Effects of herbicides on the yield of "Dunaviya" wheat variety

0611B Ha cemeHa / Seed yield (kg.da™®)
BapuaHT 2013-2014 2014-2015 | 2015-2016 ACpe““o 3a nepuoaa
Variants verage for the period
Jo6us % [obus % [obus % Jo6us %
Yield Yield Yield Yield
KoHTpona — HeTpeTupaHa / Control untreated 498 - 466 - 313 - 425 -
IAdbanon 45CK / Afalon 45SK -300 ml.da™ 487% 2.21 | 458% | 1.72 | 334% | 6.71 426" 0.20
Ctomn 330EK / Stomp 330EK —400 ml.da™ 4912 1.40 | 474% | 1.72 | 317 | 1.28 427° 0.47
3enkop 70BI / Zenkor 70VG —80 g.da™ 483% 3.01 | 449° | 3.64 | 297° [ 29.79 | 4107+ 3.53
IAdbanon 45CK / Afalon 45SK —600 ml.da™” 490% 1.61 | 411° [11.80 | 332° [ 6.07 | 411® 3.29
Ctomn 330EK / Stomp 330EK —800 ml.da™ 4712 5.42 | 473* | 1.50 | 318% | 1.60 421° 0.94
3enkop 70BT / Zenkor 70VG —160 g.da* 452% 9.23 | 362* [ 22.32 | 308* | 1.60 | 374%* 12
CpepHo / Average 482 3.21 | 442 | 515 | 317 | 1.28 413 2.82

Nerenga: PasnvkuTe mexay BapmaHTuTe ca ctaTucTuyecku gokasaHu npu P<0.05, ako nMart pasninyHm 6ykeu. *, **,
*** CTaTucTUyecka AOCTOBEPHOCT Ha pasnINK1Te Mexay BapuaHtTute 1 KoHTponara 3a P<0.05; 0.01; 0.001.

Legend: Different letters indicate statistically significant differences among variants at P < 0.05. *, ** *** .
Statistically significant differences of the variants vs. control at P< 0.05; 0.01 and 0.001, respectively.

101




OT HanpaBeHUs TpudakTopeH aHa-
nn3 Ha BapuaHca (Ta6nvuya 4) no OTHO-
WweHne Ha pobusBa € YCTaHOBEHO, 4e
roAvHMTE oOKasBaT Hali-CUHO B/MsHKE
59.25% oT 06LWW0TO BapupaHe. Xepouuma
1 [03a Ha NPUIoXKEHME OKa3BaT MHOTO c/la-
60 BAMsSHME BbPXY Ao6MBaA Ha 3bpPHO —
1.94% wn 1.57%. Mpu TpuTe u3NUTaHU
(hakTopa cunarta Ha BAnsHUe e gokasaHa
CTaTUCTUYECKMN.

ChbllecTByBa A0b6pe Aoka3aHo B3a-
UMOAENCTBUE MEXAY YC/I0BMATA Ha roan-
HaTa ¥ u3nuTBaHuTe xepobuunan (AxB)
npu P<0.01, kKaTo ce MOTBbPXAaBa OT
(hakTa, 4Ye MeTeOopOsIOTUYHUTE YC/I0BUS
npes pas/iMyHuTe rOANHN BANSAAT pasiny-
HO BbpPXy npwiaraHuTe MOYBEHU Xep-
onuman.

He e pokasaHO B/IMAHMETO MeXAay
ycnoBusiTa Ha rogvHuTe M [03MTEe Ha
npunaraHute xepouunaun (AxC). Mocnepa-
HWUTE JdeiicTBaT e4HOMOCOYHO NpPes3 BCUY-
K/ TOAVHW 1 HE ca MOoBMUSAM Ha Aobuea
Ha 3bpHO.

[lokazaHo e n B3aumoAelicTBUETO
mMexagy haktopute xepbuunanm n 4o3u Ha
npunoxexune (BxC) — 0.526%, npn P<0.05.
ToBa 03HauyaBa, 4Ye NPUIOXKEHUTE Xepou-
unmaMm B ONTMMasiHa W 3aBulIeHa f[o3a
Morat ga okasBaT HeraTuBHO [JeicTBue
BbPXY MWEHNYHUTE pacTeHusa. Moxe ga
ce TBbpAW, Ye ce Habnwgasa copToBa
YyBCTBUTENHOCT KbM N3NUTBaHNTE
xepéuunan n npunaraHiTe gosu.

From the trifactual analysis (Table
4) regarding the vyield, it was found that
the years had the greatest impact of
59.25% of the total variation. Herbicide
and dose had very little effect on grain
yield — 1.94% and 1.57%. In the three
tested factors, the power of influence was
statistically significant.

There was a well-proven relation
between the conditions of the year and
the tested herbicides (AxB) at P<0.01, as
confirmed by the fact that the weather

conditions  during  different  years
influenced differently on the soil
herbicides applied.

The influence between the

conditions of the years and the doses of
applied herbicides (AxC) was not proven.
The latter acted unidirectionally
throughout the years and had not
influenced the grain yield.

The interaction between the
factors: herbicides and doses of
application (BxC) also was proven —
0.526%, at P<0.05, i.e. the applied
herbicides at optimal and increased
doses had negative effects on wheat
plants. It can be maintained that varietal
susceptibility to the tested herbicides and
doses was observed.

Tabnuua 4. ncnepcnoHeH aHasin3 3a Ao6mB Ha 3bPHO
Table 4. Analysis of variance for grain yield

CreneHn Ha Cyma o1 BnuvsaHve Ha
CpepgHu
M3TouHWK Ha BapupaHe ceobosa KBagpatu chakTopa KBaapaTH
Sourse of variation Degrees of Sum of Influence of Mean square
freedom squares factor, %

O6wo/Total 83 1664.960 100 -
PakTop A-roamHu/Factor A-Years 2 975.916 59.255 487.958**
dakTop B- xepouumna/Factor B-herbicides 2 32.020 1.944 16.010**
PakTop C-gosa/Factor C-dose 1 12.971 1.575 12.971*
IAXB 4 17.774 0.540 6.750**
AXC 2 13.499 0.820 4.331
BxC 2 8.662 0.526 4.443*
IAXBXC 4 21.372 0.649 5.343
pewka/Pooled error 63 518.795 6.959 8.235
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Mpe3 roguHMTe Ha npoy4yBaHe,
pacTexbT M pa3BUTMETO Ha pacTeHusATa
npoTekoxa npu pasninyHn MeTeoposiormy-
HW ycnoBsus.

BucounHata Ha pacTeHusiTa Ha
nweHuyaTa Bapvpa B 3aBUCUMOCT OT

Throughout the years of the study,
the growth and development of plants
took place under various weather
conditions.

The height of the wheat plants
varied depending on the conditions of the

ycnosusita Ha roguHata (Taénuua b).

year (Table 5).

Tabnuua 5. CTpyKTYypHU efleMeHTU Ha fobunBa, cpeiHo 3a neprnoga 2013-2016 .
Table 5. Structural elements of yield, average for the period 2013-2016

Bpoli Maca Ha Bpoii 3bpHa| Maca Ha
B Aosa BucounHa Ha KnacyetaB | KnacuertaraB B Knac 3bpHaTa B
apranT DOSEi_ PacTenniTa |, ac Number Knac Number of Knac
Variant ml.da™; |Height of plants, . . . .
g.da’ em of spikes per | Mass of spikes | grains per |Mass of grains
one ear per one ear, g one ear | per one ear, g
KoHTpona Control (K) - 98.43 22.33 3.76 30.20 1.47
IAcpanoH 45CK 300 115.34 24.33 4.05 29.91 1.60
Afalon 45CK 600 103.25 28.00 4.95 37.94 1.67
Ctomn 330EK 400 110.22 26.17 4.28 35.44 1.95
Stomp 330EK 800 99.99 31.00 4.55 36.06 2.25
3eHkop 70BI" 80 109.74 25.00 4.31 30.95 1.47
Zenkor 70VG 160 96.60 25.17 3.74 31.24 1.75
Nerenpa: Beuukn BapuaHTy 6€3 3Be34a HAMAT CbLecTBeHa pasfmka ¢ KoHTponara
Legend: All variants without “*” had no significant differences with the control
CpefHo 3a nepuofa Ha npoy4ysaHe On average, during the study

€ YCTaHOBEHO, 4Ye BMcCOYMHATa Ha pac-
TeHWATa BbB BapuaHTa C npuiaraHe Ha
3eHkop 70Br (160 g.da™) e 96.60 cm 1 e
no-masika ¢ 1.83 cm cnpsamMo nsmepeHara
BMCOYMHA B KOHTPOJIHUSA BapuaHT (98.43
cm). Hali-ronsima BMCO4YMHA € usmepeHa
npv BapvaHTa C npunaraHe Ha Ad)asioH
45CK B po3a 300 ml.da™ — 115.34 cm,
KOATO HadBuvllaBa KOHTPOSIHUS BapuaHT
(98.43 cm) c 16.91 cm. [pu BCKYKK
OCTaHa/IM BapuaHTM € Wu3MepeHa Mno-
rofisMa pasfnvka BbB BUCOYMHATA Ha
pacTteHusiTa CnpsiMO Ta3u Ha KOHTponara,
Kounto Bapupatr ot 1.56 go 11.79 cm.
OT4yeTeHNTE pasINKM ca HecbLeCTBEHU
N CTATUCTUYECKN HEeL0Ka3aHW.

Mpu3HauuTe 6poii M Maca Ha
knacuyetata B 1 knac, 6poii u maca Ha
3bpHaTa B 1 knac ca onpegensawm 3a
doopmupaHeTo Ha gobuBa. C Hai-ronsm
Opoii kmacyeTa B knac, CcpegHo 3a
rnepuoga Ha npoy4ysBaHe, ce OT/M4YaBar
BapuaHTMTe C BHeECeHun Xxepouumam
AdbanioH 45CK n Ctomn 330EK, kouTo
HafBuwWasar KOHTPO/IHMSA BapuaHT
CbOTBETHO C 5.67 1 8.67 6pos.

MacaTa Ha knacyetaTta cpefgHo 3a

period, it was found, that the plant height
in Zencor 70BG (160 g.da™) application
was 96.60 cm - 1.83 cm less than the
measured height in the control variant
(98.43 cm). The highest height was
measured in Apalon 45SK at a dose of
300 mlda™ - 115.34 cm exceeding the
control variant (98.43 cm) by 16.91 cm.

In all other variants, a greater difference
in plant height than that of the control was
measured, ranging from 1.56 to 11.79
cm. The reported differences were
insignificant and statistically unproven.

The traits number and mass of
ears per one spike, number and mass of
grains per one spike were determinative
for the formation of yield.The variants
with Afalon 45SK and Stomp 330EK
herbicides average for the period of study
were with the highest number of ears per
a spike, exceeding the control variant by
5.67 and 8.67 pieces respectively.

Average for the period the mass of
ears varied from 3.74 to 4.95 g. The
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nepuoga sapupa ot 3.74 go 4.95 g. C no-
rosigiMa Maca CrnpsAMO Tasu Ha KOHTPO-
nata ce oT/iMyasart BapuaHTUTe, npu Kou-
TO € OTYEeTEH Hail-ronisiM 6poi knacyeta
B Kknac. OTyeTeHuTe  MOJSIOXKUTESTHU
passfivkn He ca CTaTUCTUYECKUN AoKasaHMW.

BpoAar Ha 3bpHata, cpegHoO 3a
nepuoga, B efuH knac Bapvpa ot 29.91
[0 37.94. MpeBuwaBaHe Ha CTOMHOCTUTE
CMpsAMO KOHTponata ce Habnogasa npu
Ctomn 330EK (400 »n 800 mI.da'l) n
AdbasioH 45CK (600 ml.da'l), KOUTO He ca
JoKasaHu crartuctuyeckn. B octaHanute
BapuaHTu pasfiMknuTe CnpssAMo KOHTponara
ca HesHauuTesHW.

MacaTta Ha 3bpHaTa e B npska
3aBMCUMOCT OT 6posi Ha 3bpHaTa B Knac
n Bapupa ot 1.47 po 2.25 g.

N3BOAN

1. AdanoH 45CK (450 g.I*
NMHYpoH) n Ctomn 330EK (330 g.I"
neHgMMeTasIvH), NPUIOXeHN B onTUman-
HW U [ABOWHO 3aBWLUEHW [03U, Ca BMCOKO
CENIEeKTMBHM  KbM  MWEHWMYEHUSs  COPT
JyHaBus.

2. 3eHkop 70BI (700 g.kg'l MeTp-
NBY3MH), NPWIOXEH B ONTMMasiHa U ABOIA-
HO 3aBMIEeHa f03a, OkasBa (PUTOTOKCK-
YyeH edeKT BbPXY NIIEHUYHUTE PaCTEHUS,
n3passiBall ce B npopexgaHe Ha nocesa
N MOTUCKAHE Ha pacTexa Ha KyNnTypHuTe
pacTeHus.

3. Ynotpebata Ha AdpanoH 45CK
(450 g.I'" nuHypoH) n Ctomn 330EK (330
g.I” neHgnmeTanuH) Boan A0 NoslyvyaBaHe
Ha MO-BUCOKM JOOUMBM Ha 3bPHO B Cpas-
HEHME C npuaaraHeTo Ha MOYBEHUS Xep-
6uumna 3eHkop 70BIC (700 g.kg'l MeTpuoy-
3uH). Hali-BMcoK fo6uB CnpsMO HeTpeTu-
paHaTa KOHTpO/ia € NoMydeH OT BapuaHTa
C npunaraHe Ha no4yseH xepbuumg CTomn
330EK B fo3a 400 ml.da™ — 427 kg.da™.

4. 3non3BaHUTE MOYBEHM Xepbu-
unam 1M [osnTe MM Ha MPUIoXKeEHWe, He
B/IMASAT HETaTUBHO HA OCHOBHUTE BUOMET-
pUYHM MoKasaTenu Ha nweHuua copt
[yHaBnsi — BMCOYMHATA Ha pacTeHUSATa,
O6poAT M MacaTa Ha knacyeTarta, GposiT U
MacaTa Ha 3bpHarta.

variants where higher number of ears per
a spike was registered were with greater
mass than the control. The reported
positive differences were not statistically
proven.

The number of grains averaged
over the period in one spike varied from
29.91 to 37.94. Exceedance of the valued
compared to the control was observed in
Stomp 330 EK (400 and 800 ml.da'l) and
Afalon 45SK (600 mI.da'l). In the other
variants, the differences compared to the
control were insignificant.

The mass of grains was in direct
dependence on the number of grains per
a spike and ranged from 1.47 to 2.25 g.

CONCLUSIONS

1. Afalon 45SK (450 g/I'* linuron)
and Stomp 330 EK (330 g/
pendimethalin) applied at optimal and
double increased doses were highly
selective to the tested “Dunaviya” wheat
variety.

2. Zencor 70BG (700 g.kg*
metribuzin), applied at optimal and double
increased doses, exerted phytotoxic effect
on wheat plants, consisting in thinning the
stand and suppressing the growth of crop
plants.

3. The use of Afalon 45SK (450 g.I"*
linuron) and Stomp 330 EK (330 g.I"
pendimethalin) resulted in higher grain
yield compared to the application of
Zencor 70BG (700 g.kg'1 metribuzin) soil
herbicide. The highest yield compared to
the untreated control was obtained in the
variant with Stomp 330 EK soil herbicide
at a dose of 400 ml.da™ — 427 kg.da™.

4. The soil herbicides used and
their doses did not influence negatively on
the main biometric parameters of
Dunaviya wheat variety — the height of the
plants, the number and mass of ears, the
number and mass of grains.
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PE3OME

Llenta Ha HacToOALOTO MpoyyBaHe
e [Ja ce yCTaHOBW TOJilepaHTHOCTTa Ha
uapesnyHuTe nuHumM RM 619, MO 17 wu
xuépug Pyce 464 kbMm Ganypuuuaute
pumcyndypoH (Tutyc 2504)1 Hukocyn-
dypoH, (Muctpan 4CK) npunioxeHun B on-
TUMaNHN [03M efHOKPaTHO U [ABYKPaTHO
npe3 uHTepsasn ot 14 go 20 gHn. ONUTBLT
€ V3BefleH Mo MeprneHnKynsapHus MeTos
Ha WaHwnH, npe3 nepuoga 2008-2010 r., B
onutHoto nosne Ha W3C ,06pa3yos
uncpnuk” - Pyce. LlapeBuuaTa e oTrnega-
Ha Ha MOYBEH TUMN CUJTHO U3/YXXEH YEpPHO-
3eM Npu HENOIMBHU YCNIOBUA, Cnep npea-
LLIECTBEHMK NwweHuua. NpoyyeHn ca onTtu-
MasIHUTE [03M OT Xepbuunuaute, Kakto u
cucteMuTe MM Ha npunoxexue. Tpu
BapuvaHTUTe TpeTupaHu C PUMCY/IHOPOH
npu NMHUUTE ce Habnwgasa vYyBCTBUTEN-
HOCT M3passBalla ce B TYMOPONOAO6HU
obpasyBaHuns, KOMTO BOAAT A0 yrHeTsBa-
He Ha pacTeHuATa, Karo 4yacT OT TsX
3armsat. Muctpan 4CK ce nposssiBa kaTo
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SUMMARY

The objective of the present study
was the tolerance of RM 619 and MO 17
maize lines and Ruse 464 hybrid to the
rimsulfuron (Titus 25DF) and nicosulfuron
(Mistral 4SK) to be determined, applied
only at optimal doses once and twice at
an interval of 14 to 20 days. The study
was carried out during 2008-2010 at the
experimental fields of the Institute of
Agriculture and Seed Science “Obraztsov
chiflik” - Ruse. The study was carried out
after the perpendicular method by Shanin.
The maize was grown on a soil type of
highly leached chernozem, without
irrigation after a wheat predecessor. The
optimal doses of the herbicides also and
their application systems were studied. In
variants treated with Titus 25DF in lines,
susceptibility was observed expressed in
tumor-like formations, causing damage of
plants and death to some of them.

Mistral 4SK product proved to be softer to
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no-mMek 1 wajsall, uapeBUYHUTE JIMHWUN.
Kato no-uyyBCcTBUTENHA KbM Xepbuunga
ce nposesaBa NMHUA RM 619 c 46,6%
yrHeTeHun pacteHus. CpefHo 3a nepuoja
Ha Mpoy4YyBaHe HaW-BMCOK OOOUB € OTve-
TeH npu numHma RM 619 TpeTtupaHa c
BereTalMoHHusa xepobuuuna Muctpan 4CK.
Mpn Tutyc 25 AP nnHmna MO 17 npe-
BMLL@Ba KOHTponata cbC 7%, a xubpug
Pc 464 — 1%.

KnouoBu LyMU: uapesuua,
CeNEeKTUBHOCT, Xepouuuan, pumcyndypoH,
HUKOCYNPYPOH

yBO/[,

LlapeBuuaTta e egHa OT OCHOBHUTE
NOSICKN KYNTYpW, OTINEXAAHW Yy Hac, Kou-
TO onpefensaTt CTpykTypara Ha 6barap-
CKOTO egpo 3emepgenve. MNpoayKTMBHUTE
N Bb3MOXHOCTM Ce NposiBABAT Npu OnTu-
Ma/SIHO CbyeTaHWe Ha KOMMJeKc OT dhak-
TOpW, BKIKOYBALLM XMbpuaa, arpoekosno-
TMYHUTE U KIMMATUYHUTE YCMOBUS, KakTo
MU npunaraHata arpoTtexHuka (lvanov et
al., 2010; Mohamed et al., 2008).

XnbpuabT, CbC cneunuyHuTe cu
FTEHETUYHU 3a/10K0WN, € Hali-aUHaAMUYHUAT
(pakTop B Npom3BoACcTBOTO. Cb3gaBaHETO
N BHeApsiBAHETO B NpakTukaTa Ha HOBU
LapeBUYHN XUOpUaM, KakKToO W OTIIeX-
[aHeTo UM Npu pasnnyHn arpoekosnoruy-
HW ycnoBusi, e 06eKkT Ha peauua HayyHu
ekcnepumeHTn (Genov and Genova,
2005; Genova and Genov, 2005; lvanov,
2011; Petrov and Angelova, 2005;
Valchinkov et al., 2003; Valchinkov et al.,
2005; Yordanov, 2006).

M360pbT Ha Hail-nogxogdwmte 3a
BCEKU paiioH Xxnbpmam cbobpasHo C ycrio-
BUATA W TEXHOMOIMATA Ha OTriexgaHe
BOAM [0 nNONydyaBaHETO Ha XenaHute
pesyntatn n ocurypsiBaHeTo Ha cTabunHu
pobuemn (Angelov et al.,, 1995; Epinal et
al., 2001).

MonyyaBaHeTO Ha BMCOKOKaYecTBe-
HW, CTabW/HM 1 B CbLIOTO BPEME PEHTA-
O6unHM JO6MBM OT UapeBuUua € B npska
3aBMCMMOCT M OT MpoBexgaHata pactu-
TeNHa 3awmTa. YCTaHOBEHO €, 4Ye Mnpu
CW/Ha CTeneH Ha 3anseBefnsiBaHe [o6u-

maize lines. As more susceptible to the
herbicide, in RM 619 line, 46.6%
damaged plants were observed. Average
for the period of study the highest yield
was reported in RM 619 line, treated with
Mistral 4 SK vegetation herbicide. MO 17
line treated with Titus 25 DF exceeded the
control and Ruse 464 hybrid by 7% and
1%, respectively.

Key words: maize, selectivity,
herbicides, rimsulfuron, nicosulfuron

INTRODUCTION

Maize is one of the main crops
cultivated in Bulgaria, which determine the
structure of Bulgarian large-scale farming.
The productive and opportunities are
manifested in an optimal combination of a
complex by factors including the hybrid,
the agro-ecological and climatic
conditions, as well as the applied agro-
technology (Mohamed et al., 2008; Ivanov
et al., 2010).

The hybrid with its specific genetic
makings is the most dynamic factor in
production. The creation and the
implementation of new maize hybrids as
well as their cultivation under different

agri-environmental conditions is the
subject of a various of scientific
experiments (Valchinkov et al., 2003;

Genov and Genova, 2005; Genova and
Genov, 2005; Petrov and Angelova, 2005;
Valchinkov et al., 2005; Yordanov, 2006;
Ivanov, 2011).

The choice the most appropriate
one for each region hybrids according to
the conditions and the growing technology
results in the desired results and the
provision of stable yields (Angelov et al.,
1995; Epinal et al., 2001).

The production of high quality seed,
stable and in the same time gainful yields
of maize is directly dependent on the plant
protection. It has been found that with a
high degree of with weed infestation grain
yields from it may decrease from 77 to
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BWTE Ha 3bPHO OT HEA MOXe Aa HamasesT
oT 77 po 92% (Tonev, 2000).

B Haww gHn 3emegenckute npous-
BOAUTENN TbPCAT MPOAYKTU, KOUTO OCUTY-
psBaT no-6es3onaceH W Mo-peHTabuneH
KOHTPOJ1 Ha LUMPOK CNEKTbP OT XUTHWU ”
LUMPOKOIMCTHM NneBenn. 3a uenta e
Heo6XxoAMMO MOCTOSHHO W3NUTBaHe Ha
HOBM CcpeacTBa 3a KOHTPON Ha 3anse-
BENSABAHETO NPV CbOTBETHMSA NOYBEH TUM
MU KIMMaTU4HW YCNoBMS, CbobpaseHn ¢
reHotuna Ha kyntypara (llieva and Sabev,
1995; llieva and Sabev, 1997; llieva, 1995).

MN3nckBaHnATa Ha CbBPEMEHHOTO
3emMejenve Hanarat BPeAHOTO B/MsHUE
Ha nnesenuTe Aa ce cBee 40 MUHVMYM,
KaTo eHOBPEMEHHO C TOBa Ce cneam kak
B/IMAAT W3MOM3BAHUTE XMMWUYECKA Cpen-
CTBa BbpXY pacTexa, pasBuTueTo, fobu-
Ba W CTPYKTYPHUTE eNeMeHTu Ha gobusa
npu oTAenHUTe 3eMefesiCkn KynTypu u B
4acTHOCT Npw Lapesuuara.

Llenta Ha HacTOALOTO NpoyyBaHe
e [ja ce YyCTaHOBMW TOJIepaHTHOCTTa Ha
yapesnyHuTe nuMHMM RM 619, MO 17 wu
xuépug Pyce 464 kbMm Ganypuuumaute
pUMCYNdYPOH N HUKOCYDYPOH, NPWIO-
XEHVW B ONTVMasiHW [03M eLHOKPATHO U
ABYKpaTHoO.

MATEPVAT N METOON

Mpe3s nepuopga 2008-2010 r. B
onutHoto nose Ha W3C ,06pa3yos
yncpnnk® - Pyce Ha MOYBEH TUM CWU/HO
U3NYy)XEH YepHO3eM, C HUCKO XYMYCHO
cbabpxaHue (1,98%), %, cnabo 3anaceH
¢ MuHepasieH N (10.75 mg.1000 g'l
nouysa) n nogsmxeH P,Os (6.31 mg.1000
g™ nousa) u go6pe 3anaceH ¢ K,O (22.50
mg.1000 g* nousa) B cnost 0-40 cm., e
3a/10KeH MNOJICKM OnuT C uapesuua no
nepneHavkynapHma metog Ha LaHuH, C
ronemmHa Ha pekonTHaTta napuena 10m?
(Shanin, 1977). MNMpoy4yeH e cpefHO paH-
HUsa xubpug Pyce 464 n pogutenckute My
opmn — nmHnum RM 619 n MO 17.
CeunTbarta e M3BbpLUEHa B ONTMMaUIeH 3a
palioHa cpok (MbpBaTa AeceTAHeBKa Ha
M. anpwn), npu rbctota 5500 pacTeHus
Ha da (Popov and Pavlov, 1966).

92% (Tonev, 2000).

Latterly, farmers are search for
products that provide safer and more
cost-effective control over a wide range of
cereal and broadleaf weeds. For this
purpose, it is necessary to constantly test
new means of controlling weeds in
specific soil type and climatic conditions,
according to the genotype of the crop
(llieva, 1995; llieva and Sabev, 1995;
llieva and Sabev, 1997).

The requirements of modern
agriculture constrain a minimal weeds
harmful influence, when simultaneously at
the same time monitoring the influence of
chemical agents on growth, development,
extraction and structural elements in the
individual agricultural crops and in
particular for maize.

The objective of the present study
was the tolerance of RM 619 and MO 17
maize lines and Ruse 464 hybrid to the
rimsulfuron and nicosulfuron to be
determined, applied only at optimal doses
once and twice.

MATERIAL AND METHODS

During the period 2013-2016 in the
experimental fields of the IASS
“Obraztsov chiflik” - Ruse on the soil type
of highly leached chernozem, with low
humus content (1.98%), slightly stocked
with mineral N (10.75 mg. 1000 g'l soil)
and mobile P,Os (6.31 mg. 1000 g™ soil)
and well stocked with K,O (22.50 mg.
1000 g™ soil) in the layer 0-40 cm., there
was conducted field experiment with
maize after Shannin's pergendicular
method, with plot size of 10m® (Shanin,
1977). The hybrid Ruse 464 and his
parental forms - lines RM 619 and MO 17
were studied. The sowing was done in an
optimal period (in first ten days of April), at
a density of 5500 plants.da'l (Popov and
Pavlov, 1966).
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LlapeBnuata e otrnegatHa 6e3 mexay-
penoBn 06paboTkn cnep npeawecTBeHNK —
nweHuua, npu topeHe ¢ N Pg K8, kato
ochopHuTe (cynepdiocdpat) 1 Kasimesu-
Te (kanmeB X/10pua) TOpOBE ca BHECEHU C
OCHOBHaTa eceHHa 06paboTka Ha no4ysa-
Ta, a UsANoTO KOMMYEeCTBO as3oTeH Top
(amoHveBa cenutpa) — npeacenToeHo.
BHacsHeTO Ha xepbuungnte (Tutyc 25400
n Muctpan 4CK) e u3BbpLUEHO C rpbOHaA
MpbCKadka npu pasxop Ha paboTeH pas-
TBOp 20 l.da™, BbB (ha3a 4-5 NuCT Ha Kyn-
TypaTa, NPWIOXKEHU B ONTMMasIHU A03M,
€[HOKpaTHO 1 ABYKPATHO Npe3 MHTepBal
oT 14 po 20 gHu (Tabnuuya 1). 3a yenus
BereTaluMOHEH Nepuoj Ha uapesuuata e
noaAbpxaHa KOHTPO/SHA napuena, ynicta
OT nNneBenu upes [Be Mexaypenosu
06paboTKN.

Tabnuua 1. BapaHTu Ha onuTta
Table 1. Variants of the experiment

Maize has been grown without
cultivation between rows after his
predecessor — wheat, when fertilized with
Nig Pg Ksg, as phosphorus fertilizers
(superphosphate) are introduced with the
main autumn treatment of the soil, and the
total amount of nitrogen fertilizer
(ammonium nitrate) — was applied before
sowing. The application of herbicides
(Titus 25DF and Mistral 4SK) was done
with sprayer pump at a working solution of
20 l.da®, in phase 4-5 leaf of the culture in
optimal doses, once and twice at an
interval of 14 to 20 days (Table 1).

For the whole maize growing season a
control plot was maintained weed-free,
with two cultivations between rows.

BapuaHTtu
Variants

[1031 - TbProBCKM NPOAYKT
Doses - herbicides, g.da™ (ml.da™)

[o3a - a.B.
Doses - active substance, g.da™

KoHTpona — HeTpeTupaHa
Doses - active substance

Tutyc 2540 (250 g.kg%'1 pumcyndopoH)

Mistral 4SK (40 g.I"" nicosulfuron)

Titus 25DF (250 g.kg ‘rimsulfuron) 3+2 0.75+0.50
Tutyc 250® (250 g.kg™ pumcynchopoH) 5 195
Titus 25DF (250 g.kg rimsulfuron )
MwucTpan 4CK (40 g.I'" HukocynchopoH)

Mistral 4SK (40 g.I" nicosulfuron) 100+50 4+2
MucTtpan 4CK (40 ?.I'l HUKOCYNPOPOH) 150 6

3a peanusvpaHe uUenta Ha npoyu-
BaHETO ca OTYEeTEHM C/efHUTE MNokasa-
Tenn: UTOTOKCMYHOCT Ha XepbuumanTe
Ha 7", 17™ n 30™ pew cnep npuna-
raHeTo um (Mo norapuTMMYHaTa ckasa Ha
(1-9 6ana) Ha EWRS npu 6an 1 — 6e3
nospean u npu 6an 9 — kyntypata e
HaMB/IHO YHULLOXeHa U [o6uB Ha ceme-
Ha, kg.da™.

M3BbplleHa e cTaTuctuyecka 06-
paboTka Ha ekcnepvMeHTa/IHUTE [aHHU
no MeToja Ha AMCNEPCUOHHUSA aHanns 3a
[0O6MB, a pasMknutTe Mexay BapuaHTuTe
ca yCTaHOBEHU Ype3 MHOropaHrosus TecTt
Ha [bHKaH C MNporpamMHus MNPOAYKT Ha
Statgraphics Plus.

For the purpose of the study, the
following traits were reported:
phytotoxicity of herbicides on the 7", 17"
and 30" days after application (according
to the logarithmic scale (1-9 grades) of
EWRS at grade 1 - without damages and
at grade 9 - the crop is completely
destroyed) and vield of seed, kg.da™.

Statistical analysis of the results
was performed by the method of
dispersion analysis for yields, and the
differences between the variants were
established by Duncan multiple range
test with software Statgraphics Plus.
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PE3YJITATU N OBCBXXOAHE

B kNMMaTWYHO OTHOLUEHME OMUTHO-
TO nosie Ha VMIHCTUTYTa MpUHaAnexu KbMm
06/1aCT C YMEPEHO KOHTWHEHTAaNEH K-
MaT. ArpoMeTeopOIorMYHUTE YCI0BUS Npe3
nepvoga Ha npoyyBaHeTo (2008-2010),
Mo OTHOLUEHWE Ha TemnepaTypHUTe CyMu
MU CyMW Ha BasiexuTe Mo Meceum ce pas-
NnyaBaT, KakTo npe3 OTAe/IHUTE TOAVHM
Taka M B CpaBHEHME C MHOroroguHuTe
CpefHn CTOMHOCTU (KAMMaTtuyHa HopMma)
3a nepuoga 1896-2005 roa.

C no-pgobpa BnaroobesneyeHoCT Ha
noysara ce xapakrepusmpa 2010 rog.
(durypa 1). JaHHWTe 3a NagHaUTe 1 U3-
MepeHun Basnexu npes anpun (38,4 mm) n
Maii (81,7 mm) cb3gagoxa 6naronpusaTHA
YCNOBMS 3a MOHUKBAHETO, pacTexa u pas-
BUTMETO Ha LapeBUYHUTE pacTeHus. Ba-
nexwute npes oHU (81,5 mm), ce okazaxa
pelwasawy 3a opmmpaHeTo Ha JobuBsa.
B temnepatypHo oTHoweHue 2010 rog.
(3a uenua BereTauMoHeH Mepuog Ha La-
peBuuara) ce oTMuyaBa C Temnepatypu
(589.6 °C) okono Hopmata (572,2C). C
No-BUCOKMN TemnepaTypHu cymn ot 779 °C
B CpaBHEHWEe C MHOroroguwiHaTa Hopma —
739,8°C, ce oT/iM4yaBa MeceL, aBrycT, Kou-
TO Ca XapakTepHu 3a HabniaaBaHOTO B
nocnegHuTe roAvHW rnobasHo 3aTonssHe.

2008 1 2009 rog. ca ymepeHo 6na-
ronpusaTHM 3a uapeBuuaTta. CymaTta Ha
Banexute npe3 2008 rog. B Meceuute
anpun (51,6 mm) n main (58 mm) ca
611M3kn A0 KaumatuyHata Hopma (51,1
mm 1 66,2 mm). Mpe3 2009 roa. Konu-
4YecTBOTO Ha MECEYHUTE Ba/IEXU 3a Cb-
wma nepuof ca 12,7 mm (anpun) un 29,8
mm (Maii), KOUTO ca CbOTBETHO C 25% 1
45% nof mHororoguwHata Hopma (51,1 mm
n 66.2 mm). TemnepatypHata cyma 3a
nepuoga anpun — centemspu e 590,30 °C
(3a 2008 ropa.) 1 596,18 °C (3a 2009 rog.)
npu MHororoguwiHa Hopma — 572,23 °C.
EkCTpeMHO BWCOKMTE TemnepaTypy W
Cb34aEeHNS 3HaUMTENEH BOAEH CTPEC, HE
oKazaxa HeratMBHO BJ/IMSIHUE  BbpPXY
pasBUTMETO LapesmuaTta.

RESULTS AND DISCUSSION

Climatically the experimental field
of the Institute belongs to the area of
moderate continental climate. Agro-
meteorological conditions during the
survey period (2008-2010), in terms of
temperature sums and sums of rainfalls
by months differ as in the individual years
both as compared to multiannual average
values (climatic norm) for the period 1896-
2005.

2010 is characterized with higher
soil moisture (Figure 1). Measured
rainfalls in April (38.4 mm) and May (81.7
mm) have created favorable conditions for
germination, growth and development of
maize plants. Precipitation in June (81.5
mm) turned out crucial for the formation of
the yield. In the temperature relationship
2010, for the whole maize growing
season, is characterized by temperatures
(589.6 °C), around the norm (572.2 °C).
With higher temperature sums of 779 °C
compared to the multiannual rate -
739.8°C, is the month of August, which
are characteristic of global warming
observed in recent years.

2008 and 2009 are moderately
beneficial for maize. The sum of rainfall in
2008 in April (51.6 mm) and May (58 mm)
are close to the climatic norm (51.1 mm
and 66.2 mm). In 2009, the amount of
monthly rainfall for the same period was
12.7 mm (April) and 29.8 mm (May),
which are respectively 25% and 45%
below the multiannual rate (51.1 mm and
66.2 mm). The temperature sum for the
period from April to September is 590,30
°C (2008) and 596,18 °C (for 2009) at a
multiannual rate of 572.23 °C. Extremely
high temperatures and the significant
water stress did not have a negative
impact on the development of maize.
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Fig. 1. Average monthly air temperatures and precipitation by month for period

2008-2010

CpefHo 3a TpUroAuLLHUA Mepuof,
Nno-4yyBCTBUTE/IHA OT JIMHUWUTE Ce OKasa
RM 619, npu KoATo npoueHTa Ha 3aru-
BaHe Ha pacTeHuATa goctura o 46,6%
npu ynotpebata Ha Mwuctpan A4CK,
NPUNOXeH ABYKPATHO B ONTUMasIHa [03a.
(Tabnuua 2). Bue BapuaHTa c npuniaraHe
Ha xepbuunga Tutyc 254 B onTumMasiHa
[03a, elHOKpaTHO 1 B CUCTEMA, MPOLEH-
Ta Ha 3arMHann pacTteHus e CbOTBETHO
21,3% un 26,8%.

Jivina MO 17 nokasBa Mo-BUCOKa
YCTOMUYMBOCT KbM NPUIOXeHUTe 6anypu-
uman Tutyc 2509 u Muctpan 4CK,
NPUNOXEHN B ONTUMasHW [03K, KakTo
e[lHOKpaTHO Taka W B cCuUcTema, Kato
npoueHTa Ha 3arvMHasiMte pacTeHus
Bapvpa no sapuaHTtun ot 0,4% [0 2,3%.

Kato Hali-ycToliumB, npe3 nepuoga
Ha un3cnefBaHeTo, ce NposiBu Xunbpug
Pyce 464. Tpu Hero, B CpaBHeHWe C
poautenckute my ¢opmu, NpoueHTa Ha
3armHanu pacteHus sapvpa ot 0 go 1%.

M3BbpLueHaTa mMaremMarumyecka

On average, over the three-years
period, the highest sensitivity indicates
line RM 619, where plant’s death rate to
46.6% with the use of the herbicide
Mistral 4SK administered at the optimal
dose, twice in growing period (Table 2).
In the experiment with the herbicide Titus
25 DF, at optimal doses once the
percentage of dead plants is respectively
21.3% and 26.8%.

Line MO 17 shows higher
resistance to the applied herbicides Titus
25DF and Mistral 4SK, administered in
optimal doses, both alone and in a
system, as the percentage of dead plants
ranges in variants from 0.4% to 2.3%.

The most tolerant, during the
research period, was the Ruse 464
hybrid. Compared to parental forms, the
percentage of dead plants varies from 0%
to 1%.

The statistical analysis of the
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06paboTKa Ha eKcnepuMeHTa/lHUTe AaH-
HN Ha xnbpwug Pyce 464 n poauTtenckute
My QopMY, [0Ka3Ba OCHOBHUTE 3aBUCK-
MOCTU MeXay MW3nuTBaHuTe (oakTopu.
[nCnepcuoHHMAT aHanu3 nokassa, e
Mexay cpaBHsiBaHMTe ¢hakTopu (MOHUK-
Ha/IM 1 3arvHann pacTeHuns) uma gokasa-
H/ pas3NMKM MpU HWBO Ha W3CNeABaHus
thakTop 5%.

experimental data of the Ruse 464 hybrid
and its parental forms proves the basic
dependencies between the tested factors.

The dispersion analysis showed that
between the factors being compared
(emerged and dead plants), there were
proven differences at a test factor of 5%.

Tabnuua 2. BnnsHue Ha xepouumgute Tutyc 250P u Muctpan 4CK BBbpXy
pacTexa Ha uapeBuYHUTE NMHUNM RM 619, MO 17 n xnbpug Pyce 464
Table 2. Effect of herbicides Titus 25DF and Mistral 4SK on the growth of maize
lines RM 619, MO 17 and hybrid Ruse 464

Bpoii noHukHanw | Bpoii 3aruHanu LSD no meToza Ha|
BapuaHtn [fosun/Doses, g.da'1 pacteHus pacteHus % Duncan
Variants (ml.da'l) Number of plants Number of LSD after the
emerged plants perished method of Duncan
RM 619
KoHTpona — HeTpeTupaHa )
Doses - active substance a7 0 0 €
Tutyc 2500 (250 g.kg ™ pumcyndopoH) R
Titus 25DF (250 g.kgg rimsulfuron) 3+2 49 104 213 a
Tutyc 2500 (250 g.kg ™ pumcyndopoH) .
Titus 25DF (250 g.kgg rimsulfuron 5 48 12.9 26.8 a
MucTpan 4CK (40 g.I™" HukocynchopoH)
Mistral 4SK (40 g.l'9 nicosulfuron) 100+50 48 222 46.6 a
MucTpan 4CK (40 g.I™" HukocynchopoH)
Mistral 4SK (40 g.l'9 nicosulfuron) 150 47 12 25 a
MO 17
KoHTpona — HeTpeTvpaHa ) a5 0 0 c
Doses - active substance
TuTyc 254® (250 g.kg ™ pumcynchopoH)
Titus 25DF (250 g.kggrimsulfuron) 8+2 46 0.2 0.4 a
TuTyc 254® (250 g.kg ™ pumcynchopoH)
Titus 25DF (250 g.kggrimsulfuron 5 47 0.5 1.0 a
MucTpan 4CK (40 g.I" hukocyndhopoH) N
Mistral 4SK (40 g.I'? nicosulfuron) 100+50 a4 10 23 a
MucTpan 4CK (40 g.I" hukocyndopoH) .
Mistral 4SK (40 g.I'? nicosulfuron) 150 46 02 0.5 a
xnépug Pyce 464/hybrid Ruse 464
KoHTpona — HeTpeTvpaHa ) a7 0 0 c
Doses - active substance
Tutyc 2500 (250 g.kg ™ puMcyndopoH) N
Titus 25DF (250 g.kggrimsulfuron) 3+2 48 05 1.0 a
Tutyc 2500 (250 g.kg ™ pumcyndopoH) N
Titus 25DF (250 g.kggrimsulfuron 5 47 0 0.0 a
MucTpan 4CK (40 g.I" hukocyndhopoH) N
Mistral 4SK (40 g.l'? nicosulfuron) 100+50 48 0 0.0 a
MucTpan 4CK (40 g.I™ HukocynchopoH)
Mistral 4SK (40 g.l'9 nicosulfuron) 150 48 05" 1.0 a

NereHpa: *, **, *** npu LSD<0,5; 0,1;0.01. Bcuykn BapmaHTn 6e3 3Be3da HAMAT CbLEeCTBEHA pas/vka C HeTpeTupaHus
BapuaHT. CTOWHOCTUTE B efiHa KO/MOHa, nocnefBaHn oT pasnuuHu 6yksu (a,b,c 1 T.H.), ce pasnunuasaT [OCTOBEPHO Npu

P<0.05

Legend: *, ** *** at L SD<0,5; 0,1;0.01. All variants without “*” had no significant differences with the control. The values in a

column, followed by different letters (a, b, c, etc.) differed significantly at p <0.05.

OT u3BbpWEHUTE (DEHONOTUYHN
HabnogeHus B onuta, Ha 7", 17 n
30™" peH cnep TpetupaHeto (Ta6nuvua
3), Npu uapeBnyHUS xnbpug Pyce 464 un
s MO 17, He ce HabnwgaeaT

From the phenological
observations performed on the 7", 17"
and 30" day after treatment (Table 3), in
the maize hybrid Ruse 464 and line MO
17, no visible signs of phytotoxicity were
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BUAMMMW NpU3HaUM HA PUTOTOKCUYHOCT U
npu gpata M3nonsBaHu xepbuumaa TUTyTC
250 n Muctpan 4CK, npunoxeHu B on-
TUManHu aos3u. [ipata n3nuteaHu xepou-
unaa nokassart gobpa cenekTmBHocT (ban 1
no ckasata Ha EWRS) kbM uapeBuyHUSA
xunépwug Pyce 464 v nuHna MO 17.

Mpn nuHua, RM 619 ce Habnto-
[aBa YyBCTBUTENHOCT KbM U3MOM3BaHUTE
6anypuumnan Tutytc 250% u Muctpan
4CK, KOATO ce wu3passBa B TyMOpOMNoO-
[06HM obpasoBaHus (6an 3-5 no ckanata
Ha EWRS), KouTo BOAAT A0 YyrHeTsiBaHe
Ha pacTeHusTa u 4yacT OT TAX 3arnear .

observed in both herbicides Titus 25DF
and Mistral 4SK, administered in optimal
doses. The herbicides show good
selectivity (EWRS scale ball 1) to the
maize hybrid Ruse 464 and line MO 17.

For line RM 619, is observed
sensibilisation to the herbicides Titus
25DF and Mistral 4SK, which is
expressed in tumor-like formations (ball
3-5 on the EWRS scale), which leads to
the suppression of the plants and some
of them die.

Tabnuua 3. CenekTMBHOCT Ha Xepbuuugmte KbM LapeBnYHUTE AnHuUM RM 619,

MO 17 n xubpug Pyce - 464

Table 3. Selectivity of the herbicides of RM 619 and MO 17 maize lines and Ruse

464 hybrid
€H Ha oTuntaHe/Day of report 7" new 17™ peH 30" geH
Xep6uuma/Herbicide 7" day 17" day 30" day
RM 619
. 3+5g.da’ 4 4 3
Tutyc 250® / Titus 25DF 5gda’ 5 5 2
. 100+50 ml.da™ 5 3 2
MwucTpan 4CK / Mistral 4SK 150 ml.da™ 3 1 1
MO 17
. 3+5g.da’ 1 1 1
Tutyc 250® / Titus 25DF 5gda’ 1 1 1
. 100+50 ml.da™ 2 1 1
MwucTpan 4CK / Mistral 4SK 150 ml.da™ 1 1 1
Pyce 464/Ruse 464
. 3+5g.da’ 1 1 1
Tutyc 250® / Titus 25DF 5gda’ 1 1 1
Mwuctpan 4CK / Mistral 4SK 100+50 ml.da™ 1 1 1

Mpe3 roguHUTe Ha uK3crnefBaHeTo
uapesyvuara peanvsvpa MNpOAYKTUBHUSA
CN noOTeHUMasl 4pe3 Be/vynHata Ha
[obmBa Ha 3bPHO B pasniuyHa cTeneH
noA BAUSIHWE Ha uscnegBaHunTe akTopu
(knumatr  un  xepbuuuaun). LobuBbT Ha
3bPHO OT LapeBnyHUTE vHUM RM 619 n
MO 17, e npeacTtaBeH B Tabnvum 4 n 5.

OTpuLaTesIHOTO B/IMSIHWME Ha Xep-
6uumanMTe BbPXY 6pOA Ha pacTeHusTa,
TEXHUS pacTex U pasBuTMe ce oTpasu
BbpXy AobumBa Ha 3bpHO (Tabnuua 4).
Hali-ronamo HamaneHune Ha gobusa ce
Habnwgasa nNpuv  U3NON3BAHETO Ha
xepoéuunante — ABYKPaTHO, KaTo NOHMXe-
HUeTo e ¢ 26% n 32% npu nvHMa RM 619,
B CPaBHEHWEe C KOHTPO/IHUS BapuaHT. Haii-

In the years of the survey, corn has
realized its productive potential by the
amount of grain yield to varying degrees
under the influence of the factors studied
(climate and herbicides). The grain yield
of corn lines RM 619 and MO 17 is
presented in Tables 4 and 5.

The negative influence of the
herbicides on the number of plants, their
growth and development affected the
yield of grain (Table 4). A greater
reduction in yield was observed with the
use of herbicides — applied twice,
whereas the decrease in line RM 619,
which appeared to be more sensitive, is
with 26% and 32% compared to the
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CWIHO U13paseHo e B/IMSHWETO cnep u3-
nonssaHeto Ha Mwuctpan 4CK, cnegsaH
ot Tutyc 25[®. CpegHo 3a nepuoja
[O6MBBLT Ha 3bPHO OT NNHUSA RM 619, oT
BapwaHTa Cc npunaraHe Ha Tutyc 25400 e
227 kg.dal, a oT BapuaHTa c npunaraHe
Ha Muctpan 4CK e 209 kg.da’l. OT nuHuA
MO 17 e nonyyeH pobus (cpefHo 3a
nepvloF,a) 262 kg.da'1 (Tutyc 25409), 232
kg.da™ (Muctpan 4CK) n 244 kg.da’l
(kOHTpONEH BapuaHT). B MpoueHTHO OT-
HoleHne [o6MBMTE MNOMYyYeEHU OT Ba-
praHTuTe ¢ npuiaraHe Ha Ganypuunante
ca 6/M3KM [0 TO3W MNOJSIy4eH OT KOH-
Tponara, KaTto HeJoka3aHo npeBuLLaBaHe
Ha fgobuBa OT 7% ce oTuuTa camo npu
BapwaHTa c npunaraHe Ha Tutyc 254®.

Tabnvua 4. flo6uB 3bpHo (kg.da™)
TpeTMpaHu ¢ Ganypuuuaute TUTYC
[BYKPaTHO

control variant. The strongest expressed
the effect after the uses of Mistral 4SK,
followed by Titus 25 DF. Average for the
period of study the highest yield was
reported in RM 619 line, treated with
Titus 25 DF it's 227 kg.da™, and from the
variants with Mistral 4 SK it's 209 kg.da’l.
From line MO 17 it's obtained yield
(average for the period) 262 kg.da’l (Titus
25 DF}, 232 kg.da'1 (Mistral 4CK) and 244
kg.da™ (Control). In percent ratio the
yields the received by variants with
application tested herbicides are close to
those obtained from the control, with 7%
yield unproven exceedance being
considered only by the application of
Titus 25DF.

OT camoonpalleHn JIMHUM uapeBula
2500 n Mwuctpan 4CK, NpunoxeHu

Table 4. Grain yield (kg.da-1) of maize inbred lines, treated with herbicide Titus

25DF and Mistral 4SK, applied twice

c T’ﬁ;g::gm; i‘;?;'i%:’:fm KoHTpona/ Control % cnpsiMo
amoonpalleHn KOHTpO/1a ,U,OKa3aHOCT Ha
NIHWN Cpearo 3a Cpearo 3a % compared pasnvkuTe
Inbred lines | 2008 | 2009 | 2010 | "PYOA2 | 5008 | 2009 | 2010 |,"€PMOAR | o control | Significance
/Avarage for /Avarage for
the period the period
Tutyc 250/ Titus 25DF
RM 619 [ 314 222 144 227 221 384 311 305 74 n.s.
MO 17 | 368 248] 169 2620 251 208 273 244 107| n.s.
MwucTtpan 4CK/ Mistral 4SK
RM 619 [ 200 272 15§ 209  221] 384 311 305 68| n.s.
MO 17 | 292 239 166 232 251 208 273 244 99 n.s.

Nerexpa: gDp (5,1 n 0,1%), KakTO cneasa

gDp5% = 109 kg.da™; gDp1% = 156 kg.da™; gDp0.1% = 230 kg.da™*; n.s. - HAMa CblLLECTBEHA pa3Nnka C KOHTpoOnaTa

Legend: gDp (5,1  0,1%), as follows:

gDp5% = 109 kg.da™; gDp1% = 156 kg.da™; gDp0.1% = 230 kg.da™®; n.s. - had no significant differences with the control

MocoyeHunTe TeHaeHUMn npu 4o6m-
Ba Ha 3bpHO Ce 3anasBar ¥ Npu faHHuTe
3a  B/IMAHMETO  Ha  M3MON3BaHuTe
efHoKpaTHO Banypuuman Bbpxy JIMHUMTE
RM 619 n MO 17 (Ta6nuuya 5). Monyue-
HWTe [06MBM NO BapuaHTU BapupaTr B
nHTepean ot 209 kg.da™ go 275 kg.da™ B
3aBUCUMOCT OT npuiaraHns xepbuumg,. B
pesyntat Ha nposefeHara XMMUYHA
06bpaboTka [O6GUBLT € HamasleH, cpesHo
¢ 5% no 32% cnpsamo koHTponarta (K).

Trends in grain yield are also
maintained in the data on the influence of
the single herbicides used on the lines
RM 619 and MO 17 (Table 5). The yields
obtained in variants range from 209
kg.da™ to 275 kg.da™ depending on the
herbicide used. As a result of the
chemical treatment, the yield was
reduced by an average of 5% to 32%
compared to the control (K).
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Ta6nuua 5. [lo6us 3bpHO (kg.da™) oT camoonpalleHn MHUK LapeBuLa TPeTUpaHn ¢
6anypuumnante Tutyc 25409 n Muctpan 4CK, npuioxeHn eaHOKpaTHO

Table 5. Grain yields (kg.da™) of maize inbred lines treated with the herbicides Titus
25DF and Mistral 4SK, applied once

Trﬁ;ﬁ::mﬁﬁi%?ggrf” KonTpona/ Control % cnpamo
CamoonpaltleHun KOHTpona [[loka3aHoCT Ha|
NHUN Cpepro 3a Cpearo 3a % compared | pasnukuTe
Inbred lines | 2008 | 2009 | 2010 | ,"PY9A2 | 5008 | 2009 | 2010 |,"CPMCAR | "t control | Significance
Avarage for Avarage for
the period the period
Tutyc 250®/ Titus 25DF
RM 619 [ 200 277 15§ 209 221 384 311 305 68| n.s.
MO 17 | 292 239 166 232l 251 208 273 244 95| n.s.
MwucTtpan 4CK/ Mistral 4SK
RM 619 [ 301 367 157 275 221 384 311 309 90| n.s.
MO 17 | 359 291 8g| 245 251 208 273 244 100| n.s.

Nerexpa: gDp (5,1 n 0,1%), KakTO cneasa

gDp5% = 109 kg.da™; gDp1% = 156 kg.da™; gDp0.1% = 230 kg.da*; n.s. - HAMa CblLLECTBEHA pa3Nnka C KOHTpoONaTa

Legend: gDp (5,1 1 0,1%), as follows:

gDp5% = 109 kg.da™; gDp1% = 156 kg.da™; gDp0.1% = 230 kg.da™®; n.s. - had no significant differences with the control

TpetupaHeTo Ha nvHunTe RM 619
n MO 17 ¢ Tutyc 2540® n Muctpan 4CK
He okas3BaT OTpuULAaTEesIHO B/ISHME BbPXY
NPOAYKTMBHOCTTA Ha CeEMeHaTa, Tbil KaTto
He ca ycTaHOBEHU A0CTOBEPHU passinNkn B
CTOMHOCTWTE Ha TO3M nokasarers.

Xnbpuagbt Pyce 464 nposiBaBa no-
BMCOKa CTerneH Ha YCTOWYMBOCT KbM npuna-
raHuTe xepbuunam B cpaBHeHWe C U3NUTBa-
HUTe NuHuMK. CpefHo 3a nepuoga OT XMb-
pug Pyce 464, Hali-BUCOK A06GMB € MosyyeH
B pe3ynTar Ha npunaraHeto Ha 6anypuuu-
fga Tutyc 250®, npunoxeH ABYKpaTHO —
718 kg.da™ (Ta6bnuua 6). YBennueHneto Ha
fobuBa cnpsaMo cTonaHckata KoHTpona
(705 kg.da™) e ¢ 1%, koiiTo He e cTaTuc-
TUYECKN JoKa3aH.

Herbicides Titus 25 DF and Mistral
4 SK did not negative effect at seed
productivity on lines RM 619 and MO 17,
as have not been established proven
differences were found in the values of
this indicator.

The Ruse 464 hybrid exhibits a
higher degree of resistance to applied
herbicides than the tested lines. On
average, for the period of the experiment
the Ruse 464 hybrid, the highest yield
was obtained at the administration of the
herbicide Titus 25DF administered twice -
718 kg.da'l(TabIe 6). The increase in
yield compared to the control (705 kg.da™)
is 1%, which is not statistically proven.

Ta6nuua 6. lo6vs 3bpHO (kg.da™) oT xnbpug Pyce 464 TpeTupaH ¢ 6anypuumanTe
Tutyc 250% 1 Muctpan 4CK, NnpunioxeHu ABYyKPaTHO N eAHOKPaTHO

Table 6. Grain yield (kg.da™) from the Ruse 464 hybrid, treated with the herbicides
Titus 25DF and Mistral 4SK, applied twice and once

Trﬁ;ﬁ::mﬁﬁi%?ggrf” KonTpona/ Control % cnpamo
CamoonpaltleHun KOHTpona [[loka3aHoCT Ha|
NMHAN CpeaHo 3a Cpearo 3a| o, compared | pasnukute
Inbred lines | 2008 | 2009 | 2010 | ,"PY9A2 | 5008 | 2009 | 2010 |,"CPMCAR | "t control | Significance
Avarage for Avarage for
the period the period
ABykpaTtHo npunoxeHne/Applied twice
Tutyc 254% n.s,
Titus 25DF 795 754 606 718 634 776 706 705 101
Muctpan 4CK n.s,
Mistral 4SK 843 831 382 685| 634 776 706 705 97|
EpaHokpaTHO npunoxeHue/Applied once
Tutyc 254%
Titus 25DF 720 663 583 655 634 776 706 705 92 n.s.
Muctpan 4CK n.s,
Mistral 4SK 824 794 444 687| 634 776 706 705 97|

Nerenpa: gDp (5,1 v 0,1%), kakTo crneaga: gDp5% = 130 kg.da™; gDp1% = 186 kg.da™; gDp0.1% = 274 kg.da™; n.s. - HAMa
ChlLECTBEHa pasnuka ¢ koHTposaTa / Legend: gDp (5,1 v 0,1%), as follows: gDp5% = 130 kg.da™; gDp1% = 186 kg.da™;
gDp0.1% = 274 kg.da’l; n.s. - had no significant differences with the control
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Mpn BCWYKM BapvaHTU e oTYeTeHa
NoNOXUTESIHA UKW OTpULATENHA pasnnka
B [06/Ba Ha 3bPHO, KOATO € MUHUMasTHA
W uMncBa  CTATUCTMYECKO  3HAYMMO
pasnnuMe  Mexay — BapuaHTuTe  C
npunaraHe Ha xep6uuUman 1 KOHTPOSTHNUTE
BapuaHTu.

n3BOAM

1. Jivuima RM 619, cpepgHo 3a
neproga, nokassa no-Bucoka 4yBcTBuTe -
HOCT  KbM  UM3M0M3BaHMA  Xepbuuug
Mwuctpan 4CK, npy KOATO NpoueHTa Ha
3arMBaHe Ha pacTeHusTa pJoctura [o
46,6%, a npu Tutyc 2540% no 26,8%.

2. TlpoueHTa Ha 3arMBaHe Ha
pacteHnata npu e MO 17, KbM
npunoxexHnte xepbuunan Tutyc 2500 n
Muctpan 4CK sapupa o1 0,4% o 2,3%.

3. Jo6MBBLT Ha 3bPHO, NONYYEH OT
[BeTe camoonpalleHn SMHUK Lapesuua,
TpeTupaHu ¢ xepbuymante Tutyc 2500 n
MwucTtpan 4CK e no-HUCHLK cnpsamo npune-
Xalwjata HeTpeTupaHa KOHTposia Ha CboT-
BETHUA reHoTun. Mo-BMCOK A06MB CbC 7%
CMpPAAMO KOHTpO/1IaTa € OTYeTeH camo npwu
nmnHua MO 17, ot BapmaHTa C ABYKpaTHO
npunaraHe Ha Tutyc 25 ®.

4. XnbpnabT Pyce 464 nposiBsiBa
Nno-BMCOKa CTEMeH Ha YCTOWYMBOCT KbM
U3MNoN3BaHUTe Xepouvuman nNpuUIoKeHU
€/[lHOKpaTHO 1 B cuctema.

In all variants, there was a positive
or negative difference in grain yield which
was minimal and there was no
statistically significant difference between
the herbicide application variants and the
control variants.

CONCLUSIONS

1. Mean for the study period, line
RM 619 shows a higher sensitivity to the
used herbicides in the variants, treated
with Mistral 4SK, the death rate was
46.6% and Titus 25 DF - 26.8%.

2. Percentage of the dead plants in
line MO 17 towards the herbicides Titus
25DF and Mistral 4SK is varying from
0.4% to 2.3%.

3. The grain yield obtained from the
two inbred maize lines treated with the
herbicides Titus 25DF and Mistral 4SK is
lower than the untreated control of the
respective genotype. A higher vyield of
7.0% compared to the control was
reported only for line MO 17, of the variant
with a double application of Titus 25 DF.

4. The Ruse 464 hybrid exhibits a
higher degree of resistance to the used
herbicides applied once and in a system
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