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PE3OME

YepseHaTa Bacartka e LeHHa MHO-
roroguiliHa XuTHa Tpesa, nogxogsdiia 3a
Cb3fjaBaHe Ha EeKCTEH3MBHW naculia wu
JekopatuBHu uenn. OT/mMyaBa ce C
Jobpa NpoAyKTUBHOCT Ha dypax mnpes
NATOTO, nopagn U3gpbLXANBOCT Ha 3acy-
WwaBaHe U Ha 6efHM U cyxy noysu. Vima
3a6aBeHO MHULUMaTHO pa3BuTue, Ho dop-
Mupa uH 1 NAbTEH yiMm. Mpe3 2014 1. B
WHCcTUTyTa no dypaxHuTe Kyntypu - rp.
lMneBeH ca cb3gafeHn [Ba MOJIMKPOCHU
NMATOMHUKA C Uen paHgoMusvpaHo u
pPaBHOCTOHO KPBbCTOCBAHE U OrpallBaHe
Ha BeretaTMBHO PasMHOXEHU POAUTENICKU
K/IOHOBE OT 4yepBeHa Bnacartka. Ksnon-
3BaHa e cnejHarta cxemMa 3a BCeKu OT THX:
30 oT6paHn K/IOHOBE Ca pPa3MHOXeHU B 4
NnoBTOpeHus — obuwo 120 pacTeHus npwu
pa3ctogHue 50x50 cm. OcurypeHa e
n30/1aLMoHHa 1BULa OT 3UMHa pbX. MNpes
nepuoga 2014-2017 r. ca pekonTupaHu
CeMeHa OT BCEKM KIOH M € OoTyeTeHa
npoAyKTMBHOCTTa Ha cemeHa (g). MNpea-
CTaBEeHW ca CpefHN, MUHUMASIHU, MaKCu-
MaJIHW CTOMHOCTW, CTaHAApPHW OTK/IOHe-
HAA 1 BapuauuvoHHM KoeMuuMeHTn no
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SUMMARY

Red fescue is a valuable perennial
grass, suitable for the creation of
extensive pastures and decorative

purposes. Featuring good yields of fodder
in the summer due to drought resistance
and poor and dry soils. It has a slow initial
development but forms a fine and dense
sward. In 2014 at the Institute of Forage
Crops Pleven were created two
polycrosses were established for the
purpose of randomized and equivalent
crossing and pollination of vegetatively
propagated parent clones of red fescue.

The following scheme was used for each
of them: 30 selected clones were
propagated in 4 replicates - a total of 120
plants at a distance of 50 x 50 cm. An
isolating strip of winter rye is provided.

During the period 2014-2017, seeds from
each clone were harvested and the
productivity of seeds and its components
was taken into account: weight of seeds
(g). Mean, minimum, maximum values,
standard  deviations, and variation



nokasaTtenu, pPoOAUTEsSICKA KOMMOHEHTU W
roguHn. Mo wmeToga Ha Fransis and
Kannenberg (1978) ¢ napameTpu cpegHa
NPOAYKTMBHOCT Ha CeMeHa W cpepeH
BapvauMOHeH KoeUUMEHT ca OoTopaHu
reHoTMNoBEe OT BCEKU MOJIMKPOC, MpPeBwu-
WwaBawy cpegHWTe CTOAMHOCTM 3a Mosiu-
Kpoca cpefHO 3a 4YeTupu nocrefoBaTen-
HU TOAUHW. YCTaHOBEHW ca K/IOHOBETe C
Hali-BMCOKa MPOAYKTMBHOCT MO FOAUHU U
obWwo 3a nepuoga Ha MpPoOyyBaHETO.
060 13 reHOTMNOBE YepBeHa BrlacaTtka
npeacTaBnsaBaT MHTepec 3a oTbopa, kaTto
9 ¢ no-eucoka n crabunHa nNpPoOAYKTUB-
HOCT Ha cemMeHa OT cpejHara 3a nepuoga
CTOMHOCT 3a MbpPBM NOMKPOC ca: 28, 23,
15, 13, 19, 18, 21, 24 n 9. 3a BTOpPU
nosnkKpoc ca 15 reHoTunose ¢ MHTepec 3a
0oT60pa, KaTo 6 C Mo-BMCOKa U cTabusiHa
NPOAYKTUBHOCT Ha cemeHa ca: 27, 11, 10,
15, 14 n 21. OT6paHUTE K/I0HOBE C Hail-
BMCOKa W cTabunHa npoayKTMBHOCT Ha
CeMeHa Lle y4yacTBaT KaTto PoauTESNICKA
KOMMOHEHTU 3a hopMUpaHe Ha CUHTETUY-
HW nonynauuun, B crnefBalin KPbCTOCKU U
LLle Ce CbXpaHaBaT Kato reHohoHA.
KnouoBu aymun: yepBeHa Bnacatka,
KOHOBE, nonunkKpoc, NpPOAYKTUBHOCT,
ceMeHa, BapualnoHeH KoeuLuUeHT

YBO/[,

Pop, Festuca Bknousa pasHoobpas-
HN TPeBW, KOMMOHEHTN Ha EeCTeCTBEeHWU,
MOCTOAHHM U WHTEH3MBHU nacuLia, nnea-
W, TPEBHV nowy n naHawadgT. druHute
B/lacaTkv npeacras/ifgBaT rpyna MHOroro-
OVIWWHW TpeBW Ha MpoXJafHusa Kaumar,
TBProBCKM 1 CTOMAHCKN LieHHW 3a hypax-
HW, TPEBHW, MNen3axHW W [eKopaTUBHU
uenun (Peeters, 2004; Boelt and Studer,
2010; Rognli et al., 2010). Te umat MHOro
OVIHWN 1 TECHU INCTA, KOUTO MUHUMU3MpAT
3arybara Ha Boja upes3 TpaHcnupauus u
UM ocurypsieaT gobpa ycTONUMBOCT Ha
cywa. Te noHacaTt csaHka, cyla, HUcko pH
(5,5-6,5) ¥ Hucko nnogopoave Ha
noysata (Beard 1973, Hanson et al.
1969) ¥ un3MCKBaT MasIKO WIW HUKaKBU
OONMbIHUTENHU BNIOXEHUSA HA TOPOBE WK
JonbnHuTeNHo HanossaHe (Ruemmele et

45

coefficient, by traits, parent components,
and years are presented. According to
method of Fransis and Kannenberg
(1978) with mean seed productivity
parameters and average variation
coefficient, genotypes of each polycross
exceeding the average polycross values
were selected averaged over four
consecutive years. Clones with the
highest productivity by years and total
over the survey period were identified. A
total of 13 genotypes of red fescue are of
interest to the breeding, and 9 with higher
and more stable seed productivity than
the average for the first polycross period
are: 28, 23, 15, 13, 19, 18, 21, 24 and 9.
For the second polycross, there are 15
genotypes of interest to the breeding, and
6 with higher and more stable seed
productivity are: 27, 11, 10, 15, 14 and 21.
Selected clones with the highest and most
stable seed productivity will participate as
parent components for the formation of
synthetic populations, in subsequent
crosses and will be stored as a gene pool.

Key words: red fescue, clones,
polycross, productivity, seeds, coefficient
of variation

INTRODUCTION

The genus Festuca L. involve very
diverse grasses which are important
components of natural, permanent, and
intensively managed grasslands, lawns,
and turfs, and are used for conservation
purposes. Fine fescues are a group of
cool season perennial grasses that are
commercially and agronomically valued
for forage, turf, landscape, and
ornamental purposes (Peeters, 2004,
Boelt and Studer, 2010; Rognli et al.,
2010). Fine fescues have very fine and
narrow leaves that minimize the water
loss through transpiration and give them
good drought tolerance. Fine fescues
tolerate shade, drought, low pH (5.5-6.5),
and low soil fertility (Beard 1973, Hanson
et al. 1969), and require little to no
additional  inputs  of fertilizer or



al., 1995; Ruemmele et al., 2003). Te3n
TpeBM ce M3nonssart npegMMHO B Npoms-
BOLCTBOTO Ha 4YMMOBE, Mopagu Huckata
UM NOAAPBXKA WU APYTN arpOHOMUYECKU
XapakTepucTuku. B TexHute mectoobuta-
HWS, KOUTO BKOYBAT paiioHu OT Mnpo-
xnagHusa kaumat Ha EBpona, Asva u
CeBepHa AmMepuka, (huHWTE Bnacatku ce
nosiBABaT Ha TpaliHu nacuiia, “3nonsea-
HU 3a hypax.

PoabT Festuca L. e pa3snpocTpaHeH
npegMMHO B yMEPEHMTE 30HM Ha [ABeTe
nonykbnba; Hai-n3obuneH B ysanoto Ce-
BEpPHO nonykbnbo (Jenkin 1959; Sampoux
and Huyghe, 2009). UepBeHaTa Bniacartka
(Festuca rubra L.) e ueHHa MHOrorogmL-
Ha XWTHa TpeBa, NoAxo4sLLa 3a Cb3hasa-
He Ha EeKCTEH3MBHW nacuuia u gekopa-
TMBHM uenn. OTnuuyaBa ce C  Job6pa
NPOAYKTUBHOCT Ha (pypax npes NSToTo,
nopagu nsapbLXAMBOCT Ha 3acyluaBaHe U’
Ha 6egHn 1 cyxu nousun. Mima 3abaBeHO
WHULMaIHO pa3BuTue, Ho chopmmpa unH
n nnbTeH Ynm (Katova, 2008; St. John et
al., 2012).

O6bwara uen Ha nporpamarta 3a
cenekuus 3a AeKopaTUBHU HYXAM € Ja ce
cb3gaje CopT, YMMTO YMMOBE ca BU3yasl-
HO npvBMEKaTeNHN W MOAXOAAWM MO
npegHasHaveHne. OCBEH TOBa 3a ycnexa
Ha BCEKM COPT € OT MbpPBOCTEMNEHHO
3HayeHue, TOl ga € TbProBCKM YCTONYMB
B Ab/ArOCPOYEH nnaH. Hapepn ¢ npousso-
OVTENHOCTTa Ha 4MMOBE TO3U  ycnex
3aBUCK OT MoTeHUmana 3a npov3BOLCTBO
Ha cemeHa oT copTta. OT6opbT 3a A06MB
Ha cemeHa TpsibBa Aa 6bae UHTerprMpaH B
nporpamu 3a cb3aBaHe Ha HOBU COPTOBE
(Duller et al., 2010).

CenekumoHHNTE Lesm 3a  uHK
B/lacaTky 3aBMCAT OT ToBa Aav hOKyCHT
e BbpXy (pypak UM BbPXY WU3MO/3BaHe
3a 3aTpeBsiBaHe. Hanpumep, cenekumoHe-
puyTEe MOXE [a MCKaT BUCOKO ChbAbpXaHune
Ha hnbpwn, 3aWoTo ce nogobpsiea Tose-
paHTHOCTTa KbM WM3HOCBaHe, [OKaTo ce-
NeKunoHepuTe B HanpasfeHve 3a ypax
MCKaT HUCKO CbAbpXaHue Ha hmbpu, Tbii
KaTo e CBbp3aHO C MopobpeHa ycBosie-
mocT (Vogel et al.,, 1989; Katova and
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supplemental irrigation (Ruemmele et al.
1995; Ruemmele et al., 2003). These
grasses are predominantly used in the turf
industry owing to their low maintenance
and other agronomic features.

The genus Festuca L. is distributed
mostly in the temperate zones of both
hemispheres; most abundant all around
the Northern Hemisphere (Jenkin 1959;
Sampoux and Huyghe, 2009). In their
native habitats, that include cool season
regions of Europe, Asia, and North
America, fine fescues occur on permanent
grasslands used for forage. Red fescue
(Festuca rubra L.) is a valuable perennial
grass, suitable for the creation of
extensive pastures and decorative
purposes. Featuring good yields of fodder
in the summer due to drought resistance
and poor and dry soils. It has a slow initial
development but forms a fine and dense
sward (Katova, 2008; St. John et al,
2012).

The overall objective of a turfgrass
breeding programme is to produce a
variety which, under turf management, is
both visually appealing and fit for purpose.
In addition it is paramount to the success
of any grass variety that it is commercially
sustainable in the long term. Along with
turf performance this success depends on
the variety’'s seed production potential.

Selection procedures for seed yield need
to be integrated into variety selection
programmes (Duller et al., 2010).

Breeding goals in fine fescues
depend on whether the focus is on forage
or on turf use.

For example, turf breeders may want high
fibre content because it improves wear
tolerance whereas forage breeders want
low fibre content as it is associated with
improved digestibility (Vogel et al., 1989;
Katova and Naydenova, 2017).



Naydenova, 2017). Haii-ronemun ycunms
3a cenekumns Ha omHK BRacaTky ca Haco-
YEeHN KbM W3M0/S3BaHE 3a [eKOpaTuBHU
uenn, C YCTOMYMBOCT Ha YTbIKBaHE W
N3HOCBaHE, Bb3MOXHOCT 3a Ynmoobpasy-
BaHe M kadyecTBa Ha yuma. MHaveugyan-
HUAT OTOGOP Ha KI0OHOBE noAobpsBa
cenekumaTa 3a yCTOMYMBOCT Ha 6osiectu
npu dwmHWTE BrlacaTku. Te3n pacTeHust
0BGUKHOBEHO Cce noaabpXaT B MPoAb/IKe-
HVe Ha 1-2 rogMHu Ha BMCO4YMHA 5 cm,
npegn ga 6baaT u3bpaHu ennTHU KIOHO-
Be 3a MNo-HaTaTblUHa CeNnekums Bb3 OCHO-
Ba Ha KayecTBOTO Ha uuma (T.e. dmHa
TeKCTypa Ha nucrarta, BMCOKa MIbTHOCT
Ha M34bHKMTE, TbMHO3€/IeH LBAT, YNCTO
KayeCTBO Ha KOCEHE) U OTCbLCTBMETO Ha
6onectu (Bonos et al. 2006).

CopToBeTe Ha BMWAOBE BrlacaTku
ca wim nogobpeHun nonynauuu, paspa-
60TEHN 4Ype3 (heHOTUMHa Cenekuus Ha
€KOTMMNOBE, WM CEeNEeKUMOHHN nonyna-
uun, WanM cuHTeTuyn. CrHTeTMumMTE 06KK-
HOBEHO ce wu3rpaxgar OT pOoAUTENCKU
K/IOHOBE WM OCTaTbYyHU CeMeHa cnej
TecTBaHe Ha notomcTBoTO (Casler wu
Brummer, 2008 ). ®eHoTunHaTa OLEHKA
Ha K/JIoHOBeTe e Owia 1 ce 13nosn3sa B
cenekuuaTa Ha Bnacartkure.

OCHOBEH METOp[, B CEIEKUNOHHUTE
nporpamu Npu cb3gaBaHETO Ha CUHTETUY-
Hu copToBe e nosnukpoc (Posselt, 2010).
KnoHoBUAT 0T60p 0OMKHOBEHO € eeKkTu-
BEH 3a MpuW3HaUM C BMCOKa HacneasmoctT,
KaTo garta Ha M3MeT/nsiBaHe W YyBCTBU-
TEeNHOCT KbM 605ecTn, HO e Masiko Be-
POSATHO Aa 6bAe edheKTMBEH 3a NpuU3Hauu,
[LEMOHCTPUpALLY FTEHOTUM X B3aMOeiCTBUS
C OKosHata cpeja, kato pgobuBa wu
AbnrotpaiHoctTa. [loBeyeTo OT  Haii-
paHHuTe copToBe Bacatku ca
cb3fazeHu no To3n HaunH (Hopkins et al.
2007). Hali-cTapusT CcKaHOUHABCKM, a
BEPOSITHO W esponeiicku copT ,Svalofs
Sena“ ot WBeuns e ot 1917 r., a HAKON
OT MNO-HOBWUTE COPTOBE BCE OlWe ce
cb3gaBar o1 ekotunoBe (Fjellheim nu
Rognli, 2005).

Mpon3BOoACTBOTO Ha CeMeHa e
efjHa OT BaXHMTEe CTbMKA B CcesiekymaTa

a7

Most breeding efforts in fine fescues are
targeted to turf use. Single clone selection
has improved the selection for disease
resistance in several turfgrass species
including fine fescues.

These plants are typically maintained for
1-2 years at a height of 5 cm before
superior clones are selected for further
improvement based on turf quality (i.e.,
fine leaf texture, high shoot density, dark
green colour, clean mowing quality) and
the absence of disease (Bonos et al.
2006).

The varieties of the fescue species
are improved populations, developed by
phenotypic selection of ecotypes or
breeding populations or synthetics.
Synthetics are usually constructed from
parental clones or remnant seed following
progeny testing using families, and this is
sometimes combined with among-and-
within  family selection (Casler and
Brummer, 2008). Phenotypic evaluation of
clones has been and is being used in
fescue breeding.

The main method in the breeding
programs for the creation of synthetic
varieties is polycross (Posselt, 2010).
Clonal selection is usually effective for
traits with high heritability, like heading
date and disease susceptibility, but is
unlikely to be effective for traits
demonstrating genotype X environment
interactions like herbage vyield and
persistency. Single clone selection has
improved the selection for disease
resistance in several turfgrass species
including fine fescues, seed increased,
and finally cultivar(s) released. Most of the
earliest fescue cultivars were developed
in this manner (Hopkins et al. 2007). The
oldest Nordic, and possibly also
European, cultivar, ‘Svaléfs Sena’ from
Sweden, dates back to 1917 and some of
the newer cultivars are still developed
from ecotypes (Fjellheim and Rognli
2005).

Seed production is one of the



Ha pacTeHusiTa cfneg kato Tbpro.ckarta
CTOMHOCT Ha eguH CcopT 4ecto ce
onpezensa oT kanauuteTa My 3a JOOMB Ha
cemeHa (Rognli, 2007; Boelt and Studer,
2010; Ivanska et al., 2018). Bcuukn
BMOBe Bnacatky umart [BOWHO M3MCKBa-
He 3a MHAOYKUWS Ha reHepaTtuMBHO pa3Bu-
TVMe; Te Ce HyxgasaT OT BepHa/m3auus
n/vnn KpaTkM OHW MNpe3 eceHTa, 3a fJda
VHULMMPAT pPenpoaykTUBHOTO pasBuTHeE,
W ObATN OHW U YMEpPEeHW TemnepaTypu 3a
yob/hKaBaHe Ha cTbbOnata M UbTex
npes nposietta (Heide, 1994).

KaTto usaso, Masiko cenekuunsa e buna
HanpaBeHa MO OTHOLIEHMEe Ha JobuBa Ha
ceMeHata M KOMMOHEHTUTE Ha cemMeHaTa
npu dypaxHute Tpesu. CregosBaTtesniHO
reHeTUYHUTE Bapmaunm n HacneasemocT-
Ta Ha npusHauute ca ronemu (Rognli,
2007). Fang et al. (2004) wuscneggsa
peHOTUMHA W TEeHOTMNHA BapuabuHOCT
3a gobyBa Ha CeMeHa U CBbp3aHuTe C
HEro xapaktepuctukm B 9 cdamunum ot
nuBagHa Bracatka (Festuca pratensis
Huds.), oTrnexgaHn Ha [gBe mecTa B
Hopserusa. TexHuTe oueHKn 3a Hacnepgse-
MOCT B wupok cmucwn (h2) 3a xapakre-
pucTtukmTe ca Han-sucokm (0,80) 3a o6us
Ha cemeHa Ha pacTeHve, a LO6UBBLT Ha
CEMEHa Ha pacTeHue 1 penpoayKTUBHU
KOMMOHEHTU, KaTo Terno Ha cemeHarta Ha
MeTaMua 1M (epPTUIHOCT, MokKa3Ba Haii-
rofleMnTe TEeHOTUMHN KOoeUUMEHTU Ha
Bapuauua (GCV %), kato e okono 34%.
Bbnpeku 4ye, cenekuyusita cama no cebe
CY e Npean3BMKaTesiCTBO, KOHKYPEHTHOTO
NpOM3BOACTBO Ha €AUH COpPT € CWU/HO
CBbP3aHO C HeroBus LOOMB Ha ceMeHa.
CnepoBartesiHO cenekuusata no kavyectso
He MOXe fa KoMMpomeTupa npuemanBus
[o6uB Ha cemeHa. Kato [OnbAHUTESTHO
npeau3BMKaTeICTBO 3a CenekuyoHepa nma
oTpuLaTenHa 3aBUCUMOCT MeXAay kadvec-
TBOTO Ha Yuma 1 JobmsBa Ha cemeHara 3a
MHOr0 leKopaTvBHN BULOBE TPEBW.

B bbarapua HAMa cb3gageH u
perucTpupaH copT 4yepBeHa BnacaTtka. B
WHcTuTyT no dypaxHuTe KynTypu ce
nogabpxa paboTHa KOMeKUMst MHOroro-
OVWHW KUTHU TpeBu M ce paboTu no
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important steps in plant breeding since
the commercial value of a cultivar is often
determined by its seed yield capacity
(Rognli 2007; Boelt and Studer, 2010;
Ivanska et al., 2018). All fescue species
have a dual flower induction requirement;
they need vernalization and/or short days
in the autumn to initiate reproductive
development, and long days and
moderate  temperatures for  stem
elongation and flowering in the spring
(Heide 1994).

Generally, little selection has been
exerted on seed yield and seed yield
components in forage grasses. Therefore,
genetic variation and heritability for these
traits are large (Rognli 2007).

Fang et al. (2004) studied phenotypic and
genotypic variation for seed vyield and
related traits in a full-sib family of meadow
fescue (Festuca pratensis Huds.) grown
at two locations in Norway.

Their estimates of broad sense
heritabilities (h2) for the traits were
highest (0.80) for seed yield per plant, and
seed vyield per plant and reproductive
components like seed weight per panicle
and fertility exhibited the largest genotypic
coefficients of variation (GCV %), being
around 34%.

While breeding is a challenge in and of
itself, the competitive production of a
variety is strongly correlated to its seed
yield. Hence, breeding for quality cannot
compromise an acceptable seed yield.

As an added challenge for the breeder,
there is a negative correlation between
turf quality and seed vyield for many
turfgrass species.

In Bulgaria there is no established
and registered variety of red fescue. The
Institute of Forage Crops maintains a
working collection of perennial grasses
and works on breeding programs,



CeNEeKLMOHHN nporpamu, BKTHUYUTENHO Y
¢ Buga Festuca rubra B Mexaypoaoswu
KpbcTockm (Katova, 2015 a, b; 2016).

Lenta e onpepgensHe Ha nNpoayk-
TMBHOCTTa Ha cemeHa u enemeHTute U
npu KMNOHOBE 4epBeHa BnacaTka, poau-
TE/ICKA KOMMOHEHTU B MOJIMKPOC U OTOOpP
Ha Hali-MpoAyKTUBHWUTE KMOHOBE, YMIATO
ceMeHHU noTomcTBa Aa copmupat Syn 1
reHepauus.

MATEPVAJT N METOOU

Mpe3 2014 r. B NHcTMTyTa no dy-
paxHuTe KynTypm - rp. NneBeH ca cb3ga-
JeHV ABa NOMIMKPOCHU MUTOMHMKA C Len
paH4oMU3NPaHO 1 PaBHOCTOMHO KPbCTOC-
BaHe 1 onpaluBaHe Ha BeretatMBHO pas-
MHOXEHW POAUTENICKMA KIOHOBE OT YepBse-
Ha BnacaTtka. V3nonssaHa e cnegHata
cxema 3a Bcekm oT TaAX: 30 OT6paHn
K/IOHOBE Ca PasMHOXeHU BeretaTuBHO B 4
NoBTOPEHUs — 06Wo 120 pacTeHus npwu
pasctosgHne 50x50 cm. OcurypeHa e
n30nauMoHHa nBMLUa oT 3MMHa pbX. Mpes
nepuoga 2014-2017 r. ca pekonTupaHu
cemMeHa OT BCEKM K/IOH 1 e oTYeTeHa npo-
OYKTMBHOCTTa Ha cemeHa, (g). MNpeacTa-
BEHW ca cpefHW, MUHUMAsTHU, Makcuman-
HW CTOMHOCTM, CTaHAAPHW OTK/OHEHWs ©
BapuaLunoHHN KoednLMeHTN NO nokasare-
NN, POAUTESICKA KOMMOHEHTU U TOANHW.

CTaTuncrTunyecka obpaborTka
Ha fgaHHMTe: KomnoTbpHata 06paboT-
Ka Ha gaHHuTe (4pe3 Excel, npn P=0,05)
BK/IOYBA AMCMEPCUOHEH aHaun3. [aHHu-
Te 3a MPOAYKTMBHOCT Ha CeMeHa ca
XapakTepusmpaHu c: rpaHnyHn CTOMHOCTU
(min 1 max), cpegHa aputmeTnyHa (X),
cTaHAapTHO OTK/I0HeHue (SD) u koedu-
LMeHT Ha BapupaHe (CV, %). BapupaHeTo
ce cuuta 3a cnabo, cpesHO WU CU/HO
npu croiiHocTn Ha CV, CbLOTBETHO: A0
10%; >10-20%, n >20 % (Dimova and
Marinkov, 1999). TIlo Fransis and
Kannenberg (1978) ¢ napameTpu cpegHa
NPOAYKTUBHOCT Ha CeMeHa W cpefeH
BapvauMOHeH KoeqUUUWEHT ca OoTopaHu
reHoTMNoBe OT BCEKU MONKPOC, MpPeBu-
WaBaliM cpefHUTe CTOMHOCTW 3a KOMekK-
uuMTe B YeTUpU NocnefoBaTesiHN roANHW.
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including the species Festuca rubra in
intergeneric crosses (Katova, 2015 a, b;
2016).

The aim is to determine seed
productivity in red fescue clones, parental
components in polycross, and a selection
of the most productive and stable clones
whose seed progeny form a Syn 1
generation.

MATERIAL AND METHODS

In 2014 at the Institute of Forage
Crops - Pleven, two polycrosses were
established for the purpose of randomized
and equivalent crossing and pollination of
vegetative propagated parent clones of
red fescue. The following scheme was
used for each of them: 30 selected clones
were propagated vegetative in 4
replicates — a total of 120 plants at a
distance of 50x50 cm. An isolating strip of
winter rye is provided. During the period
2014-2017, seeds from each clone were
harvested and the productivity of seeds
was taken into account: weight of seeds
(g). Mean, minimum, maximum values,
standard  deviations, and variation
coefficient, by traits, parent components,
and years are presented.

Statistical Data Processing:
Computer data processing (using Excel,
at P=0.05) involves a dispersion analysis.
Seed productivity data are characterized
by: limit values (min and max), arithmetic
mean (x), standard deviation (SD) and
coefficient of variation (CV,%). Variation is
considered poor, moderate or strong at
CV values, respectively: up to 10%; >10-
20%, and >20% (Dimova and Marinkov,
1999).

According method of Fransis and
Kannenberg (1978) with mean seed
productivity parameters and average
variation coefficient, genotypes of each
polycross  exceeding the average
polycross values were selected averaged
over four consecutive years. As basic



Kato OoCcHOBEH KpuTepuii npu 0TOGOpa Ha
€/IMTHW  TeHoTMNoBEe Cca W3N0N3BaHu
cpegHUTe apuTMeTM4yHM CTOMHOCTM no
NPOAYKTUBHOCT Ha cemeHa, g u CV, %.

PE3YNTATV N OBCBbXOAHE

YcTaHOBEHO €, Ye NpoAyKTUBHOCT-
Ta Ha CemMeHa npu 4YepBeHa Bracartka
Bapupa B 3aBMCMMOCT OT reHoTuna (copt
WA eKkoTun) M no roavHu. Haii-Bucoka
cpefHoroAvHa NPoAyKTUBHOCT Ha ceme-
Ha MNpV K/IOHOBE YepBeHa Bnacatka OT
NbpBU NOMMKPOC ce Habnwogasa npes
2015 r., T.e. BTOpa rognHa Ot Cb3aaBaHe-
TO Ha nonukpoca, cnegsaHa ot 2016 —
Tpeta roguHa v 2014 r. — nbpBa C NOYTH
N3paBHEHU CTOWHOCTW, W HaW-HUCKa npes3
2017 r. — yeTBbPTA rogmMHa — C net Ao
cegem nbTM no-Hucka (Ta6bnuua 1). B
nogkpena Ha Hawwute pesyntartu, Yoder
(2000) ycTaHOBSIBa, Ye AOKaTo YepBeHaTa
B/flacatka € MHOIOroAuLHO pacTeHue,
ObNroTpanHoCTTa Ha CeMenponsBogHUTE
noceBn OGMKHOBEHO € KpaTka W npoabi-
XaBa camo efiHa [0 [Be roavHu. B peaku
cnyyan MOXe [fa Cce pekosTupa TpeTa
roguHa. bnarogapeHne Ha cnocobHocTTa
CW fa pa3BuvBa KbCW KOpeHULLA, YepeHaTa
BnacaTka cb3gaBa 6bp30 uum. [pous-
BOACTBOTO Ha reHepatVBHM CTbbONa
NMOCTENEHHO Ce NOTWCKa C HanpeaBaHe Ha
Bb3pactTa M yBenMyaBaHe Ha 6pos Ha
BereTaTMBHUTE U3AbHKM, KOETO Mpasu Mo-
cTapuTe NoceBn HENPOAYKTUBHM.

Ha6niogasa ce cuiHO BapupaHe no
reHotunose (k10OHOBE). MakcumanHata
CTOMHOCT 3a NPOAYKTUBHOCT Ha CEMEHA €
40,17 g 3a k1oH 28 (2015 r.) (Tabnvua 1).
CpefHo 3a nepuof ot 4 roanHu cpegHarta
NPOAYKTMBHOCT Ha CeMeHa 3a MbpBu
nonukpoc e 6,14 g. Ma (2012) cvobuiasa
3a 61M3KM cpegHn CTOMWHOCTM MO Mpo-
OYKTMBHOCT Ha CemMeHa OT pacTeHue Ha
reHoTunoBse 4yepseHa Bnacatka B CALL —
oT 6,959 go 7,87 g 3a 2009 1. 1 0,07 g go
3,51 g3a2010r.
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criteria for selection of elite genotypes
average arithmetic values of seed
productivity, g and CV, % were used.

RESULTS AND DISCUSSION

It has been established that the
productivity of seeds in red fescue varies
depending on the species, genotype
(variety or ecotype) and years. The
highest average annual seed productivity
at the first polycrass red fescue clones
was observed in 2015, i.e. the second
year since the establishment of the
polycross, followed by 2016 — the third
year and 2014 - the first — with almost
equal values, and the lowest in 2017 — the
fourth year — by five to seven times lower
(Table 1). In support of our results, Yoder
(2000) established that while red fescue is
a long-lived perennial, the seed
production life of the stand is generally
short, lasting only one to two years.

On rare occasions, a third year may be
harvested. Due to its creeping ability,

creeping red fescue tends to sod in
quickly.
Seed head production is gradually

suppressed as the stand ages and the
number of vegetative tillers increases,
making older stands unproductive.

Significant variations in genotypes
(clones) are observed. The maximum
productivity for seeds is 40.17 g for clone
28 (2015) (Table 1). On average, for a
period of 4 vyears, the average seed
productivity for the first polycross was
6.14 g. Ma (2012) reported close
averages of plant seed productivity of red
fescue genotypes in USA — from 6.95 g to
7.87 g in 2009 and from 0.07 g to 3.51 g
in 2010.



Tabnuua 1. CpeagHa NpoAYyKTUBHOCT Ha CEMEHa 1 BapuauyioHHU KOe(ULMEHTN Ha
KNOHOBe YepBeHa Bnacatka (Festuca rubra L.) B nbpBu nonmkpoc (2014-2017 r.)
Table 1. Average Seed Productivity and Coefficient of Variation of Red Fescue
(Festucarubra L.) Clones from First Polycross (2014-2017)

0610 cpeaHo

Total Average
MoanHa Yea 2014 2015 2016 2017 (2014 - 2017)
Knon cemeHa cemeHa cemeHa cemeHa cemeHa
Clon n seeds,g| CV,% | seeds,g | CV,% |seeds,g|CV,% |seeds,g| CV,% |seeds,g| CV,%
1.2,1-2 1,75 37,04 7,24 78,50 5,87 67,95 0,44 |131,88| 3,83 78,84
2.2,2-3 2,47 59,55 7,22 82,54 2,64 61,86 1,47 91,12 3,45 73,77
3.2,3-2 0,56 | 107,05 6,79 46,18 1,62 | 113,40 | 0,21 | 113,83 | 2,29 95,11
4.2,3-3 4,66 81,62 10,15 71,69 4,31 87,68 2,37 92,39 5,37 83,34
5.2,4-1 16,05 | 192,02 | 4,67 50,85 1,15 | 125,64 | 0,90 93,89 5,69 | 115,60
6.2,4-2 2,17 81,81 13,46 44,16 7,14 76,15 7,14 76,15 7,47 69,57
7.2,4-3 10,60 | 70,99 12,68 56,65 7,06 79,39 2,96 76,73 8,32 70,94
8.2,4-4 6,07 92,96 12,46 45,44 2,41 18,25 1,16 83,01 5,562 59,92
9.2,5-1 3,73 90,03 11,15 32,69 | 11,15 | 36,79 0,42 42,60 6,61 50,53
10. 2,5-3 4,28 30,39 13,96 46,69 4,33 53,02 1,80 84,90 6,09 53,75
11.2,5-4 2,39 42,07 6,57 77,78 1,78 2,79 0,75 22,63 2,87 36,32
12.2,5-5 5,51 65,56 12,68 77,89 7,60 19,09 2,39 119,79 | 7,04 70,58
13. 3,1-2 3,41 21,12 21,83 18,78 4,71 24,78 3,31 40,98 8,31 26,41
14. 3,1-4 2,13 95,48 6,47 63,80 1,89 92,51 2,24 5,05 3,18 64,21
15. 3,1-5 2,42 40,97 28,04 31,11 5,91 66,04 2,42 95,89 9,70 58,50
16. 3,2-4 3,84 29,71 13,46 44,16 4,48 58,64 2,49 62,93 6,07 48,86
17.3,2-5 0,75 46,21 7,89 133,02 | 2,00 0,00 0,92 0,00 2,89 44,81
18. 3,3-2 3,45 18,76 26,47 35,79 2,27 90,24 2,27 90,24 8,61 58,76
19. 3,3-3 1,41 26,59 20,89 33,53 5,15 30,98 3,13 77,33 7,65 42,11
20.3,34 1,89 86,94 8,65 85,82 3,71 | 102,67 | 0,85 | 11147 | 3,77 96,73
21.3,4-2 3,59 39,03 18,14 12,53 3,12 74,23 2,75 |113,62 | 6,90 59,85
22.3,4-4 1,01 | 106,73 | 15,38 87,97 0,92 75,32 1,80 96,51 4,78 91,63
23. 3,5-3 3,53 41,59 28,79 11,80 6,52 67,31 1,82 47,11 | 10,16 | 41,95
24.3,5-4 0,60 93,50 23,14 33,26 0,35 47,78 0,57 75,43 6,16 62,49
25. 3,5-5 0,59 71,86 8,39 47,37 0,40 31,82 0,12 0,00 2,38 37,76
26.4,1-2 0,98 64,43 13,49 24,12 0,28 10,10 0,57 45,11 3,83 35,94
27.4,1-3 2,67 44,93 25,93 42,55 3,04 94,61 1,60 94,41 8,31 69,12
28.4,1-4 0,30 70,50 | 40,17 52,47 | 40,17 0,00 1,01 0,00 20,41 | 30,74
29. 4,2-2 0,68 | 132,70 9,21 87,34 0,68 | 131,02 3,52 | 117,02
30. 4,2-3 0,15 79,87 9,57 77,22 0,69 55,34 1,07 0,00 2,87 53,11
average 3,12 68,73 14,83 54,46 4,78 59,85 1,76 68,45 6,14 63,28
min 0,15 18,76 4,67 11,80 0,28 0,00 0,12 0,00 2,29 26,41
max 16,05 | 192,02 | 40,17 | 133,02 | 40,17 | 131,02 | 7,14 |131,88 | 20,41 | 117,02
STDEV 3,27 37,24 8,51 27,15 7,19 36,77 1,39 40,13 3,53 23,43

B HaweTo npoy4ysBaHe, nocsenosa-
TenHo 12 reHoTunoBe (KNOHOBE) NpeBu-
Wwaear cpegHata MNPOAYKTUBHOCT Ha
cemeHa 3a 2014 r. (3,12 @), kaTo min e
0,15 g, a max 16,05 g (knoH 5); 3a 2015
r. 10 knoHoBe MmaT MO-BMCOKa NPOAYK-

In our study, 12 genotypes (clones)
in series exceeded the average vyield of
seeds for 2014 (3.12 g), with a minimum
of 0.15 g and a maximum of 16.05 g
(clone 5); for 2015, 10 clones have a
higher vyield than the average for
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TMBHOCT OT cpegHata 3a nosukpoca
(14,83 g) npu min e 4,67 g, a max 40,17
g (knoH 28); 3a 2016 — 9 «knoHoBe
npesuwasaT cpegHaTa roguiliHa npoayk-
TMBHOCT 3a nonukpoca (4,78 g, min e
0,28 g, a max 40,17 g (knoH 28). lNpes3
2017 r. 14 knoHoBe MmaT MO-BUCOKA NPo-
OYKTUBHOCT OT cpejHarta 3a nosim-kpoca
(1,76 g) npy min e 0,12 g, a max 7,14 g
(knoH 6). CpefHo 3a nepuoja, cpefiHo 3a
MbPBM MOJIMKPOC MNPOAYKTMB-HOCTTA Ha
cemeHa e 6,14 g, 13 k/I0HOBE MMmAaT MNo-
BMCOKa MPOAYKTMBHOCT OT cpefHaTta 3a
nosnkpoca npm min e 2,29 g, a max
20,41 g (knoH 28).

B Tabnuua 2 ca paHxunpaHu B HU3-
X0l pef, KnoHoBeTe Ha 6a3a cpepgHa
NMPOAYKTMBHOCT 3a Le/svsa nepuos Ha
npoyysaHeTo. Ha ®urypa 1 e npeacrase-
HO pasnpegeneHveTo Ha K/I0HOBeTe Mo
cpefHa NPOAYKTUBHOCT Ha CeMeHa 3a
uenna nepuog u CV, %. B nbpBu kBaga-
paHT ca cTabwusiHMTe K/IOHOBE C BUCOKa
NPOAYKTUBHOCT Ha cemeHa — 9 6pos, a
BbB BTOPW KBaApaHT ca o6pa3uute c
BMCOKa NPOAYKTUBHOCT Ha CeMeHa, HO C
BMCOK KOeUUMEeHT Ha Bapuauus, T.e.
HecTabunHn — 4 6pos. Chastain (2019)
npu cpaBHeHVWe Ha CcTabunHocTTa Ha
reHOTUMOBE MHOTOrOAMULLIHW XUTHU TPEBU
no MNpPOAYyKTMBHOCT Ha CeMeHa MocoYsa,
ye eHOrOAMLLHUAT paiirpac ce oTM4yaBa
C HUCBK KoeduuMeHT Ha Bapuaunsa — 9%,
T.e. BMCOKa CTabWMHOCT, [OKato nacu-
weH paiirpac - 21% n TpbCTUKOBMAHA
Bnacatka - 30% ca C BUCOK KoeuUNEHT
Ha BapupaHe Mo TO3W MpuU3Hak, T.e.
HecTabunHu. O6wo 13 reHoTMnoBe uYep-
BEHa B/lacartka npeacrasfisaBaT MHTEpec
3a otbopa. OT6paHM ca TreHOTMNOBE
yepBeHa B/lacaTka C MO-BUCOKa U
cTabunHa NpoAyKTUBHOCT Ha CeMeHa oT
cpefHata 3a nepuoja Ha npoyyBaHeTo
CTOMHOCT 3a NbpBW NOSMKpOC: 28, 23, 15,
13,18, 19, 21, 24 n 9 (durypa 1).

polycross (14.83 g) at min e 4.67 g and
max 40.17 g (clone 28); for 2016-9 clones
exceeded the average annual productivity
for polycross (4.76 g, min e 0.28 g, and
max 40.17 g (clone 28). In 2017, 14
clones had a higher productivity than the
average for polycross (1.76 g) at min 0.12
g and max 7.14 g (clone 6).

On average, for the first polycross for the
period, seed productivity is 6.14 g, 13
clones have a higher productivity than the
average for polycross at min 2.29 g and
max 20.41 g (clone 28).

Table 2 shows the downward trend
in average productivity for the entire
survey period. Figure 1 shows the
distribution of the clones by mean seed
productivity for the whole period and
CV,%. In the first quadrant are the stable
clones with high seed productivity - 9 and
in the second quadrant are the
accessions with a high yield of seeds, but
with a high coefficient of variation, i.e.
unstable — 4 accessions. Chastain
(2019), when comparing the stability of
genotypes perennial grasses in seed
productivity, indicates that the annual
ryegrass is characterized by a low
coefficient of variation of 9%, i.e. high
stability, while perennial ryegrass — 21%
and tall fescue — 30% have a high
coefficient of variation on this trait, i.e.
unstable. Ma (2012) reported a high
coefficient of variation for seed
productivity of red fescue from 34% to
59%, i.e. unstable. A total of 13
genotypes of red fescue are of interest to
the breeding. Genotypes of red fescue
with higher and stable seed productivity
from the average for the period of the
study were selected for the first
polycross: 28, 23, 15, 13, 18, 19, 21, 24
and 9 (Figure 1).
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Table 2. PanxmpaHe Ha k/oHoBe 4epBeHa Bnacatka (Festuca rubra L.) no
NPoOAYKTUBHOCT Ha ceMeHa B MbpBu nosinkpoc (2014-2017)

Table 2. Ranking of Red Fescue (Festuca rubra L.) by Average Seed Productivity
in First Polycross (2014-2017)

KnoH Ne CpefHa npoAykTUBHOCT Ha ceMeHa CpepgHo CV, %
Clonn Average seed productivity,g/plant Average CV, %
28 20,41 30,74
23 10,16 41,95
15 9,70 58,50
18 8,61 58,76
7 8,32 70,94
13 8,31 26,41
27 8,31 69,12
19 7,65 42,11
6 7,47 69,57
12 7,04 70,58
21 6,90 59,85
9 6,61 50,53
24 6,16 62,49
average 6,14 63,28
10 6,09 53,75
16 6,07 48,86
5 5,69 115,60
8 5,52 59,92
4 5,37 83,34
22 4,78 91,63
26 3,83 35,94
1 3,83 78,84
20 3,77 96,73
29 3,52 117,02
2 3,45 73,77
14 3,18 64,21
17 2,89 44,81
30 2,87 53,11
11 2,87 36,32
25 2,38 37,76
3 2,29 95,11
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Fig. 1. Pa3npefesieHne Ha K/IOHOBE YepBeHa Briacatka Mo MpoAYKTUBHOCT Ha

cemeHa 1 ctabunHocT - | NMoOJINKPOC

Fig. 1. Distribution of Red Fescue Clones by Seed Productivity and Stability -

| polycross

Hali-Bncoka cpegHoroamwHa
NPOAYKTUBHOCT Ha CemMeHa npu KNoHOBe
yepBeHa B/lacatka OT BTOPW MOSIMKPOC
ce Habnwpgaea npes 2015 r., T.e. BTopa
roguHa OT Cb3faBaHeTO Ha MoJnKpoca,
cnepgsaHa ot 2016 — Tpeta rogvHa wu
2017 r. — yeTBbPTA C MOYTU U3PABHEHWU
CTOMHOCTW, U Hali-Hucka npe3 2014 r. —
nbpBa roguHa — ¢ YeTUpu A0 OCeM NbTU
no-Hucka (Tabnuua 3). Habnwpgasa ce
CWNHO  BapupaHe NO  TeHOTMNOBEe
(knoHoBE). MakcumanHata CTOMHOCT 3a
NPOAYKTUBHOCT Ha cemeHa e 15,58 g 3a
KnoH 10 (2015 r.) (Tabnuua 3).

The highest average annual
productivity of seeds in red fescue clones
of the second polycross was observed in
2015, the second vyear since the
establishment of the polycross, followed
by 2016 — the third year and 2017 — the
fourth year with almost equal values, and
the lowest in 2014 — the first year — by
four to eight times lower (Table 3).
Significant  variations in  genotypes
(clones) are observed. The maximum
yield for seeds is 15.58 g for clone 10
(2015) (Table 3).
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Ta6nuua 3. CpegHa NpoAyKTUBHOCT Ha CeMeHa 1 BapualunoHHU Koe(ULMEHTN Ha
K/IOHOBE YepBeHa BnacaTka BbB BTOpU Nonuvkpoc (2014-2017 r.)

Table 3. Average Seed Productivity and Coefficient of Variation of Red Fescue
(Festucarubra L.) Clones from Second Polycross (2014-2017)

0610 cpeaHo

Total Average

lognHa Year 2014 2015 2016 2017 (2014 - 2017)

cemeHa cemeHa cemeHa cemeHa cemeHa

KnoH Clonn | seeds,g | CV,% | seeds,g | CV,% | seeds,g| CV,% | seeds,g| CV,% | seeds,g | CV,%
1.1,2-1 0,00 0,00 2,32 |130,45| 4,58 0,24 0,00 1,79 43,48
2.2,2-1 0,19 95,17 14,29 39,21 7,21 93,90 1,60 114,90 5,82 85,80
3.1,3-1 0,04 96,08 0,91 73,58 2,90 87,29 2,90 0,00 1,69 64,24
4.1,3-2 0,26 53,44 4,96 73,52 2,95 47,94 0,31 31,93 2,12 51,71
5.1,3-3 0,57 129,16 5,62 56,61 5,07 42,13 4,38 99,08 3,91 81,74
6.1,3-5 0,00 0,00 7,87 83,02 6,01 |119,77| 2,63 76,89 4,13 69,92
7.1,4-1 0,15 102,41 | 12,47 36,66 1,51 58,51 4,71 65,86
8.1,4-2 0,45 114,51 | 15,06 25,67 6,16 46,39 3,57 97,30 6,31 70,97
9.1,4-5 0,20 86,27 5,91 69,26 2,29 25,07 0,84 0,00 2,31 45,15
10. 1,5-2 2,74 35,50 15,58 46,91 6,23 54,66 3,12 33,36 6,92 42,61
11.2,1-1 1,35 68,08 | 11,72 | 82,90 | 10,93 | 49,43 4,40 45,00 7,10 61,35
12.2,2-2 0,59 82,01 | 13,05 | 51,59 0,54 1,47 95,24 3,91 76,28
13. 2,2-4 1,32 58,34 12,10 40,89 13,89 89,48 3,29 70,51 7,65 64,80
14.2,2-5 0,08 0,00 9,76 21,99 8,71 23,98 0,52 70,71 4,77 29,17
15. 2,3-1 0,55 39,33 13,59 23,13 3,89 4,00 125,48 5,51 62,65
16. 2,3-4 0,57 56,85 12,30 50,66 3,98 97,74 1,19 64,67 4,51 67,48
17.2,3-5 0,24 95,94 2,20 70,51 2,74 84,65 1,16 | 112,04 1,58 90,78
18. 2,4-5 1,95 35,72 8,38 70,80 0,51 0,73 112,72 2,89 73,08
19.2,4-2 0,89 44,21 4,00 53,31 0,81 1,92 62,61 1,90 53,38
20. 3,1-1 0,28 | 125,00 | 9,06 54,38 4,21 63,63 0,04 0,00 3,40 60,75
21.3,1-3 1,48 49,90 14,30 36,73 1,24 20,97 0,96 120,69 4,50 57,07
22.3,2-1 2,83 51,23 8,34 58,52 1,53 53,61 0,07 0,00 3,19 40,84
23.3,2-2 1,33 44,05 11,36 94,54 2,65 68,86 3,37 56,86 4,68 66,08
24. 3,2-4 0,48 157,19 | 10,81 54,70 6,97 16,91 7,02 76,98 6,32 76,44
25. 3,3-5 0,03 |11547 | 5,60 87,94 2,88 58,97 0,76 81,88 2,32 86,06
26.4,1-2 0,38 55,32 7,16 88,88 1,31 98,24 1,34 39,46 2,55 70,47
27.3,4-3 2,42 21,99 | 14,28 | 10,85 | 13,33 | 52,85 | 10,68 | 35,62 10,18 [ 30,33
28. 3,4-5 0,16 |132,27| 6,32 73,65 3,88 34,26 3,45 80,06
29. 3,5-2 0,14 127,00 9,93 92,29 8,74 45,89 0,26 81,59 4,77 86,69
30.4,2-4 0,76 70,68 | 10,98 | 58,49 541 |107,70| 3,96 |129,98 5,28 91,71
average 0,75 71,44 9,34 60,39 4,77 61,71 2,38 65,55 4,31 64,77
min 0,00 0,00 0,91 10,85 0,51 16,91 0,04 0,00 1,58 29,17
max 2,83 157,19 | 15,58 |130,45| 13,89 | 119,77 | 10,68 | 129,98 10,18 91,71
STDEV 0,82 42,30 4,13 25,90 3,56 28,70 2,36 41,81 2,04 17,11

CpepgHo 3a nepuog oT 4 roavHu
cpegHata NpoAyKTUBHOCT Ha ceMeHa 3a
BTOpU nonukpoc e 4,31 g. MNMocneposa-
TenHo 10 reHoTunose (K/IOHOBE) npe-
BMLWIABaT cpefHaTa NPOAYKTUBHOCT Ha

On average, for a period of 4
years, the average seed yield for the
second polycross was 4.31 g.
Sequentially, 10 genotypes (clones)
exceeded the average yield of seeds for
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cemeHa 3a 2014 r. (0,75 @), kaTo min e
0,00 g, a max 2,83 g (knoH 22); 3a 2015
r. 16 knoHOBe MMaT MNO-BUCOKA MPOOYK-
TMBHOCT OT cpefHaTa 3a nosaukpoca (9,34
g) npy min e 0,91 g, a max 15,58 g (knoH
10); 3a 2016 — 12 knoHOBe npeBuwIaBaT
cpegHata rogviHa MpoAyKTMBHOCT 3a
nonukpoca (4,77 g, min e 0,51 g, a max
13,89 g (knoH 13). Mpe3 2017 r. 11
K/IOHOBE MMaT MO-BMCOKA MPOAYKTMBHOCT
OT cpefHata 3a nonukpoca (2,38 g) npu
min e 0,04 g, a max 10,68 g (k/10H 27) 1 2
OT K/OHOBETe ca 3arvMHann waum 6e3
cemeHa. CpefHO 3a nepuoja, cpefHo 3a
BTOPWU MOAMKPOC MNPOAYKTUBHOCTTA Ha
cemeHa e 4,31 g, 13 k/I0HOBE MmaT no-
BMCOKa MPOAYKTMBHOCT OT cpejHarta 3a
nosnkpoca npum min e 1,58 g, a max
10,18 g (knoH 27). B Tabnuua 4 ca
paHXupaHu B HU3XOASLW, pef KIOHOBETE
Ha 6asa cpegHa MpPOAYKTUBHOCT 3a
uenns nepuoj Ha mnpoy4ysaHeTo. Ha
durypa 2 e npeacrtaBeHO pasnpegene-
HMETO Ha K/IOHOBETE MO cpegHa Npoayk-
TMBHOCT Ha cemMeHa 3a Lennsa nepuog v
CV, %. B nbpBM KBagpaHT ca cTabun-
HUTE K/IOHOBE C BUCOKA MPOAYKTMBHOCT
Ha cemeHa — 6 6pos,, a BbLB BTOpPU
KBagpaHT ca o6pasumTe C BUCOKA NPOAYK-
TMBHOCT Ha CeMeHa, HO C BWCOK koedu-
UMEHT Ha Bapuauus, T.e. HecTabuiHn — 9
6pos. O6WoO 15 reHoTUNoBe u4epBeHa
Bflacatka npeacTaBnsBarT MHTepec 3a
oToopa. OTb6bpaHn ca 6 reHOTMNOBE
yepBeHa B/lacaTka C MO-BMCOKA U
cTabunHa nNpoAyKTMBHOCT Ha cemeHa oT
cpegHata 3a nmepuoja Ha MNpoy4YBaHeTo
CTOMHOCT 3a BTOpW nonvkpoc: 27, 10, 11,
14,15 un 21 (durypa 2).

2014 (0.75 g), with a minimum of 0.00 g
and a maximum of 2.83 g (clone 22); for
2015, 16 clones have a higher
productivity than the average for
polycross (9.34 g) at min e of 0.91 g and
max 15.58 g (clone 10); for 2016-12
clones exceeded the average annual
productivity for polycross (4.77 g, min e
0.51 g and max 13.89 g (clone 13). In
2017, 11 clones had a higher productivity
than the average for polycross (2.38 g) at
min e 0.04 g and max 10.68 g (clone 27)
and 2 of the clones died or no seeds.

On average, for the second period, the
yield of seeds on seeds is 4.31 grams, 13
clones have a higher yield than the
average for polycross at min. 1.58 g, and
max 10.18 g (clone 27). Table 4 shows
the downward trend in average
productivity for the entire survey period.

Figure 2 shows the distribution of clones
by mean seed productivity for the whole
period and CV, %. In the first quadrant
are the stable clones with high seed
productivity — 6 and in the second
guadrant are the accessions with a high
yield of seeds, but with a high coefficient
of variation, i. e. unstable — 9 items.

A total of 15 genotypes of red fescue are
of interest to the breeding. Six genotypes
of red fescue with higher and stable seed
productivity were selected from the mean
value of the second polycross: 27, 10, 11,
14, 15, and 21 (Figure 2).
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Tabnuua 4. PaHXupaHe Ha K/1I0HOBe 4yepBeHa Bnacatka (Festuca rubra L.) no
cpefHa NpoAyKTUBHOCT Ha CeMeHa BbB BTOpPU Nonunkpoc (2014-2017)

Table 4. Ranking of Red Fescue (Festuca rubra L.) by Average Seed Productivity
in Second Polycross (2014-2017)

KnoH Ne CpefHa npoAykTUBHOCT Ha ceMeHa CpegHo CV, %
Clonn Average seed productivity,g /plant Average CV, %
27 10,18 30,33
13 7,65 64,80
11 7,10 61,35
10 6,92 42,61
24 6,32 76,44
8 6,31 70,97
2 5,82 85,80
15 5,51 62,65
30 5,28 91,71
14 4,77 29,17
29 4,77 86,69
7 4,71 65,86
23 4,68 66,08
16 4,51 67,48
21 4,50 57,07
average 4,31 64,77
6 4,13 69,92
12 3,91 76,28
5 3,91 81,74
28 3,45 80,06
20 3,40 60,75
22 3,19 40,84
18 2,89 73,08
26 2,55 70,47
25 2,32 86,06
9 2,31 45,15
4 2,12 51,71
19 1,90 53,38
1 1,79 43,48
3 1,69 64,24
17 1,58 90,78
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Fig. 2. Distribution of Red Fescue Clones by Seed Productivity and Stability -

Il polycross

Mpu cpaBHeHVe Mexay [ABaTa
nosiInkpoca no NPoAyKTMBHOCT Ha ceMeHa
N OBArOTPARHOCT Ha POAMTENICKATE KOM-
NMOHEHTM Ce OoTuMTa No-BMCOKa cpefHa
NPOAYKTMBHOCT Ha CeMeHa B NbpBU
noaMKpPOC W no-ronsMa  AbAroTpanHocT
Ha poguTenckuTe knoHose, 6e3 oTnaga-
He Ha HWUTO efinH OT THX.

B 3akntoueHue, BbLNPEKU ronemmuTe
KonebaHnsi BbB MPOAYKTMBHOCTTA Ha
CeMeHa, Ab/iKalm ce Ha paktopuTte Ha
oKo/MHaTa  cpefa, MMa  TEeHEeTUYHU
Bapvauuv BbTPE U Mexay MnosIMKpocuTe
3a TO3M NpuU3HaK, KoUTto Guxa Morav ga
6baaT N3Nos3BaHy Ypes cesekuns.

n3BOAU
1. YcTaHOBEHO e, 4e nNpoAyKTUB-
HOCTTa Ha cemeHa npu YepBeHa BriacaTka
Bapupa B 3aBUCUMOCT OT reHoTuna (K/10H)
N CE30HHW pasnuns (roguHun).
2. YcTtaHOBEHM Ca K/OHOBETe u4ep-
BEHa Bflacartka C Hali-B1ucoka NpoAyKTuB-

Comparison between the two
polycrosses on seed productivity and the
durability of the parental components
shows higher average seed productivity
in the first polycross and greater
persistency of parental clones, without
dropping any of them.

In conclusion, despite the high
fluctuations in seed productivity due to
environmental factors, there are genetic
variations within and between the
polycrosses for this trait that could be
used by selection.

CONCLUSIONS
1. Seed productivity in red fescue
has been found to vary with genotype
(clone) and seasonal variations (years).

2. The red fescue clones with the
highest seed productivity per year and a
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HOCT Ha CemeHa Mo roAvHu 1 obLo 3a
yeTVpW rofuMLLEH Nepuog OT ABa NOMKpoca.
3. Hail-Bucoka npoAyKTUBHOCT Ha
CeMeHa CpeHOrofulHoO ce oTyuTa npu
KNOHOBE OT MbPBU MOJIMKPOC YepBeHa
Bnacartka npes 2015 r. c makcumasiHa
cToiHocT 40,17 g 3a KoH 28.

4, CpepfHnTe CTOMHOCTM 3a NpoAayK-
TMBHOCT Ha cemMeHa 3a 2015 r. (14,83 @)
npy YepBeHa Brlacatka ca Mo-BUCOKM, B
cpaBHeHue ¢ Te3m ot 2014 r. (3,12 g), 2016
r.(4,67g)un2017r. (1,76 g), CbOTBETHO.

5. OT6paHn ca reHoTunose (KNOHOBE)
yepBeHa Bslacatka C Mo-BMCOKa NPonaykK-
TMBHOCT Ha CeMeHa OT cpefHoroguliHaTa
CTOMHOCT 3a MOJSIMKpOCKuTE.

6. O6uwo 13 reHoTMNOBE 4epBeHa
BfacaTka npeacraBnsBar WHTepec 3a
0TOO0pa, KaTo 9 C Mo-BMCOKa U CTabusiHa
NPOAYKTUBHOCT Ha CeMeHa 0T cpejHarta
3a nepmoga CTOMHOCT 3a NbPBU NOMKPOC
ca: 28, 23, 15, 13, 19, 18, 21, 24 1 9.

7. O6wo 15 reHoTMnoBe 4epBeHa
BfacaTka npefcraBnsBaT WHTEpec 3a
0oT60pa, kKaTo 6 C Mo-BMCOKa U cTabusiHa
NPOAYKTUBHOCT Ha CEMeHa OT cpefHata
3a nepuoga CTOMHOCT 3a BTOPY MOJIMKPOC
ca: 27,11, 10, 15, 14 n 21.

8. KnoHoseTe ¢ Haii-BUCOKa U CTa-
6unHa nNpPOAYKTMBHOCT Ha CeMeHa Le
yyacTBarT KaTo:

= POAWTESICKW KOMMOHEHTU 3a hopMu-
paHe Ha CUHTETUYHU nonynawuu,

= B C/ieBaly KPbCTOCKU U

= Lle ce CbXpaHsBaT KaTo reHohoHA,

total of four years of two polycroses have
been established

3. The highest seed productivity per
annum is recorded at first polycross red
fescue clones in 2015 with a maximum
value of 40.17 g for clone 28.

4. The average vyields for seed
production in 2015 (14.83 g) for red
fescue are higher than those of 2014
(3.12 g), 2016 (4.67 g) and 2017 (1.76 g),
respectively.

5. Red fescue genotypes (clones)
were selected with a higher seed yield
than the average annual polycross value.

6. A total of 13 genotypes of red
fescue are of interest to the breeding, with
9 with higher and stable seed productivity
than the average for the period of the first
polycross: 28, 23, 15, 13, 19, 18, 21, 24
and 9.

7. A total of 15 genotypes of red
fescue are of interest to the breeding, with
6 with higher and stable seed productivity
than the average for the period of the
second polycross: 27, 11, 10, 15, 14 and
21.

8. The clones with the highest and
stable seed productivity will participate as:
= parental components for the formation
of synthetic populations,

= in subsequent crosses and

= will be stored as a gene pool.
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PE3IOME SUMMARY
Mporpamarta 3a MHTErpupaHo ynpae- The integrated pest management

NeHve Ha BpeauTenuTe npu swouepHa | program in alfalfa can contain different
MOXe [a CbAbpXa pasnunuHu Huea Ha | levels of complexity. In the context of
C/NIOXHOCT. B KOHTeKcTa Ha uHTerpupaHa- | integrated plant protection, agrotechnical
Ta pacTuTenHa 3awurta, arpotexHuyec- | pest control includes various targeted and
KMSAT KOHTPON Ha Bpeautenute BkAouea | effective management solutions that can
pasnuuHn ueneHacodeHn u edekTmBHM | be tailored to specific climatic conditions
yNpaB/IEHCKN peLleHns, Kouto morat ga | and habitats.

6baatT npucnocobeHn KbM cneundmnyHn
KNUMaTU4HM ycnoBus U mectoobuTaHus. | The report provided a literature overview
B poknaga e npepctaBeH nutepatypeH | of agrotechnical methods that support and
npernen Ha arporexHuyeckute metoaw, | improve the biodiversity of natural
KOWUTO nomaraT fa ce cb3gazaT no-pasHo- | biotopes because they help to create
obpa3Hn ycnosus Ha XMBOT, no-gobpwm | more diversified living conditions, offer
yC/oBUSA 3a pa3sMHOXaBaHe W pasnpoc- | better conditions for reproduction and
TpaHeHWe Ha nonesHy BUAOBe, yBenuua- | propagation of useful species, increase
BaHe Ha npegnaraHeTo Ha XpaHutenHu | the supply of nutrients, etc.

BelllecTBa W T.H. [oknagbT e hokycupaH
BbpXy nNpobnemu, cBbp3aHu € onasaHe- | The paper is more focused on problems
TO Ha oOkKofnHata cpega u naHawadrTa. | of  environmental and landscape
Mpn arpoTexHUYecKMAT KOHTPOST Ha Bpe- | protection. In agrotechnical insect pest
antenn 6uonornmyHoTo pasHoobpasve Ha | control, the biodiversity of both flora and
thnopata u chayHata e no-rosiama, otkos- | fauna, as well as the diversity of crops
KOTO Npu KOHBEHUUWOHaNHOTO. B gonbriHe- | cultivated, is greater than in conventional
Hue, pasHoobpa3neTo OT KynTypu e no- | farming.

rosiA MO, OTKOJIKOTO MPU KOHBEHLMOHa/THO
ynpaBsnsiBaHute hepmu.
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KntouoBu AYyMU: NoLepHa,
WHTErpuMpaHa  pacTuTesiHa  3awumra,
arpeTexHMYeckn MeTog, HenpusiTeun

Mporpamata  3a  WHTErpupaHo
yrnpaB/fieHWe Ha BpeguteniMTte MoOxe fa
CbAbpXa pas/IMyHU HMBA HAa CJ/IOXKHOCT.
Prokopy (1993) oueptaBa 4 HuBa KaTto
OCHOBHOTO MbPBO HUBO KOMOWHMpa pas-
NIVYHU TaKTUKM M MEeToOM cpewy efuvH
BpeauTen Npu egHa KynTypa, 4oKaTo Haii-
BMCOKOTO YeTBbPTO HMBO 06XBalla BCUY-
KA BakKHW BpeauTenn no oTrexgaHute
KyNTypu B pamkuTe Ha efHa depma, npu
KOATO ce npwunara obwa WHTerpupaHa
cucteMa 3a KOHTpos, 6asupaiwia ce Ha
LIMpOoKa NHhopMaLmoHHa Mpexa (KoHCyn-
TaHCKW yCnyru, perynatopu, UHAYCTpUA 1
Ap.) M cbobpaseHa CcbC couuasHaTta,
KynTypHa W ekKosiorMyHa nporpaMa Ha
3emepgenue.

AHanun3 Ha 62 mn3cnegoBaTesiCku 1
pa3BoiHM NpPOEKTa, BKIOYBALLM npunara-
He Ha WHTerpuvpaHu cucTemMu Ha ynpas-
neHve B 26 cTpaHu 1 obxBallalim noseye
OT 5 MWIMOHa CEesICKOCTOMaHCKN [foMa-
KMHCTBA, MoOKasa, 4Ye WHTEerpupaHoTo
yrnpasfieHne Ha BpeguTenite BoAn Ao
3HauuTEesIHO HaMauisiBaHe Ha ynoTtpeba ot
nectuuman (Pretty, 2008). Hag 60 Ha cTo
OT NPOEKTUTE OTYMTAT CHLLECTBEHO peay-
uupaHe Ha TpeTMpaHeTo C necTuuuau
(cpegHo HamasieHue cbe 75%) 1 3HA4YMMO
yBenuyaBaHe Ha Jo6usuTe (CpegHo yBe-
nnueHue ¢ 40%). Mpu NonckuTe KynTypu,
BK/TIOYMUTESNHO U JIIOLepHa, MHTErpupaHuTe
CUCTEMM 3a KOHTPOJ1 Ce OCHOBaBarT npeau
BCMYKO Ha LEeNeHacoyYeHo W Lesecho-
6pa3Ho 13noa3BaHe Ha necTuumam, nsbop
Ha noaxodAwn COpPTOBE W poTauua Ha
Kyntypute. B pesynrar Ha gpyro maLuab-
HO npoy4ysaHe Ha 571 nNosicKn U CMeceHu
tbepmu, Bailey u konektns (2009) npeg-
naraT UHTerpupaHy CUCTEMU 3a KOHTPOII,
cboTBeTBalWy Ha pgobpa pacTuTesiHo3a-
lWMTHA NpakTuka, C pasymMHU HMBa Ha
13non3BaHe Ha NecTUuuan, BKIHOYUTENTHO
n npeacentbeHo TpeTMpaHe Ha cemeHa-
Ta, poTaums mexpy pasfvyHu Knacose
necTuuMam, KakTo u npunaraHe Ha fobpa
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The Integrated Pest Management
Program may contain different levels of
complexity. Prokopy (1993) outlines four
levels as the primary combines different
tactics and methods against one pest in
one crop.

The highest fourth level encompasses all
important pests on crops in the farm using
a common Integrated Control System
based on a wide information network
(consultancy services, regulators,
industry, etc.) and in line with the social,
cultural and environmental program of
Agriculture.

An analysis of 62 research and
development projects applying integrated
management systems in 26 countries and
covering more than 5 million agricultural
households has shown that integrated
pest management leads to a considerable
reduction in pesticide use (Pretty, 2008).

More than 60% of the projects reported a
substantial  reduction in  pesticide
treatment (75% average decrease) and a
significant yield increase (an average
increase of 40%).

In field crops, including alfalfa, integrated
control systems are based primarily on
targeted and efficient use of pesticides,
choice of appropriate varieties and crop
rotation.

As a result of another large-scale study of
571 field and mixed farms, Bailey et al.
(2009) offer integrated control systems
consistent with good plant protection
practice with reasonable levels of
pesticide use, including presowing treat-
ment, rotation between different classes
of pesticides, and application of good
agronomic practice such as appropriate



arpoHomMmM4yecka npakTvka, Kato noaxoas-
lwa obpaboTka Ha noyeBaTta, CeMT60060-
pot n ap. Cpelly KNO40oBU Bpegutenu
npw slouepHaTa ca pa3padboTeHn OCHOBHYU
cTparterum 3a WHTErpupaHo ynpassfeHue,
BK/IIOYBALLM U3MON3BaHE Ha YCTON4YMBU
copToBe, buonecTuumnan, cuctema Ha Ha-
nosieaHe, peAyBaHe Ha KynTypuTe; mexa-
HUYHN W (PU3NYECKN KOHTPOSI; XMMUYEH
KOHTPO/1; U GWOMIOTUYHU areHTn KaTo ce
npegnara ONTUMa/IHO CbYeTaBaHe Ha
MEeToAM M NoAX0AW, C €KOI0TUYHa, MKOHO-
Muyecka W edekTMBHa 3HAaYMMOCT B
WHTErpypaHoTo ynpaB/eHNEeTO Ha Bpeau-
Tenute (Summers, 1998; Dewhurst et al.,
2009; Krauss et al., 2010; Hilimire, 2011;
Chasen et al., 2013).

Bbnpekun ycnewHOTo npunaraHe Ha
paspaboTeHn cTparternu 3a WHTerpupaHo
yrnpaB/ieHUe Ha BpeauTenu, "é6monornyHa-
Ta cTpaHa" B TAX, 6Gasupawa ce Ha
n3non3BaHe Ha (PEPOMOHOBM Y/IOBKM 3@
MOHUTOPUHI  Ha  Hacekomute  (20%),
npuiaraHe Ha XULWHUUM U napasvtn 3a
6uonoruyeH koHTpon (7%), Kakto wu
TpeTvpaHe c 6uonectTuuuan, BCe ouwe e
Hucka (Chandler et al., 2011).

VHTerpypaHo  ynpas/ieHue ce
6asmpa Ha cneunruyHn  BMOA0rNYHN
3HaHMA U NpuHUMNM. TO e onpefesieHo
KaTo WHTENUIeHTeH K360p, Ocurypsisall
6/1aronpPUSTHN UKOHOMUYECKM, EKOOrnY-
HA WM COLUMOIOTMYECKN MOCeacTens. To
cbyeTaBa CneunUYHN XUMUYECKN, KyJl-
TYPHU 1 BGUOMOTMYHM METOAM 3a KOHTPOIT,
C uen paspewasaHe Ha npobnemute ¢
BpeauTenvuTe, HaAsullaBally WKOHOMMU-
yeckus npar Ha BpefHocT. ToBa e cTpare-
s, a He cneyudumyHa n To4yHa MeTono-
norus, KOATO pasumTa OCHOBHO Ha npe-
LUeHka, afanTtMBHOCT UM HeobXxoAMMOCT,
nocnegBaHyn oT 6asaHcMpaHO M3nosi3Ba-
HE Ha MepKM 3a LWUPOK noaxond KbM
KOHTPO/1a Ha UKOHOMUYECKN Haii-BaXXHUTE
BpeamTenn. To3n KOHTPO/ € MnpeBaHTu-
BEH, ABJITOCPOYEH, C U3MOM3BaAHE Ha HUC-
KO TOKCWYHWM MPOAYKTW 3a KOHTpO/MpaHe
Ha TAXHaTa NAbTHOCT. punaraHeTo my
npu niouepHata e HeobxoaMmo 3a npo-
BeXJaHe Ha eleKTVBHW W MbBKasu Npor-
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soil treatment, crop rotation, etc.

Basic strategies for integrated
management have been developed
against key pests in alfalfa including the
use of resistant varieties, biopesticides,
irrigation system, crop rotation,
mechanical and physical control, chemical
control and biological agents.

It has suggested an optimal combination

of methods and approaches with
ecological, economic and effective
adaptability in integrated pest

management (Summers, 1998; Dewhurst
et al., 2009; Krauss et al., 2010; Hilimire,
2011; Chasen et al., 2013).

Despite the successful
implementation of integrated pest
management strategies, the "bio-side" in
them, based on the use of pheromone
traps for insect monitoring (20%),
application of predators and parasites for
biological control (7%), as well as
treatment with biopesticides is still low
(Chandler et al., 2011).

Integrated management is based
on specific biological knowledge and
principles. It is defined as an intelligent
choice that provides favorable economic,
environmental and sociological
consequences. It combines specific
chemical, cultural and biological control
methods to solve pest problems that
exceeding the economic threshold of
harmfulness.

This is a strategy and not specific and
accurate methodology that refer heavily to
judgment, adaptability, and necessity,
followed by a balanced use of broad-
based measures to control the most
economically important pests. This control
is preventive, long-term, using low-toxicity
products to control pest density.

Its application to alfalfa is necessary for
the implementation of effective and
flexible pest control programs applicable



pamun 3a 6opba c BpeguTeENUTE, Hamupa-
WM NpUIoXeHne ¥ npu 6GUONOTMYHOTO
nponssoacTBo. Degooyer et al. (1999)
olLle nNpe3 MUHaINA BEK onpenens vuHTer-
pPUPaHUAT KOHTPON Ha BpeauTenute Kato
cucTemMa, BKOYBALLA BCUYKM Bb3MOXHU
TaKTMKM 1 NOAXOAM, OCUTYpsiBaLLM 3awimTa
Ha pacTeHusiTa OT HEMPUSATENN MPU Hag-
B/LUABaHE Ha WMKOHOMWYECKWTE nparoBe
Ha BPEAHOCT M MKOHOMMUYEecka m3roga B
paMkuTe Ha ekosiorocbobpasHa npous-
BOZCTBEHA cMcTEMA.

CbrnacHo nocnegHuTe eHTOMOsIOo-
rMYHKM pesynTatu, ce Habnwgasa Hapac-
TBaWa TeHAeHUMs Ha HanajeHue OT
BpeauTeny U HenpekbCHaTO WU3MeHeHue
Ha CTPYKTypuTe Ha thutodharHute BUOOBE,
B/VSIELLM BbPXY MNOTEHUUASIHOTO NPOuU3-
BOACTBO Ha dypax (Pustai et al., 2016).
3a pa ce paspaboTaT cTparerumn 3a 6opba
W NPaBUIHO pa3BUTME Ha pPacTUTEsSTHUTE
TEXHOMOTMM € HEOOXOAMMO NMo3HaBaHe Ha
uenns KOMNJeKC OT BpeauTesnu, obutasa-
WM filouepHaTa Kato OCHOBHa doypaxHa
KynTypa.

B «KoHTekcTa Ha uWHTerpupaHata
pactutenHa 3awmTa, OWONOTNYHUAT U
XMMUYECKM KOHTPON Ha Bpegutenure
TpsibBa Aa 6bAaT pasymMHO W3MO0/3BaHU
3a OCUrypsiBaHEe Ha LesieHaco4YeHn W
eheKTVBHN yNpPaBNEHCKN PELLEHNS, KOUTO
MoraT fa O6baar npucnocobeHn KbMm
cneuyudmnyHm  KIUMaTtuyHM  YCNoBusa
MecToobuTaHusa (Gentz et al., 2010).

ArPOTEXHNYECKWN METO/,

Mpean BCWYKO, €AHO OT HaW-
B&XHUTE arpoTEXHUYECKN 3HAYEeHWUs npu
OTrIeX4aHeTo Ha fiiuepHaTa e, ye T4 e
asoTdmkcupalla kyntypa. [puTexasa
MHOrFO €KOJIOTMYHO BaXKHW XapakTepucTu-
KA, BK/IHOUMTENHO cnocobHocTTa fJda
ycBOsiIBa aTtMociepeH asoT, KOWTO ce
CBbp3Ba C pusobuanHute OGakTepuu,
obpasyBallM TPyAKM Mo KopeHute. Tosu
npouec cb3gaBa NOTeHUMasT 3a Hamass-
BaHe Ha a30THOTO OrpaHuyeHue, NHAYL M-
paHo OT NOBMLLIEHO aTMOCHEPHO CbALP-
XaHne Ha CO, (Soussana and Lischer,
2007) 1 HamansiBa M3NCKBAHETO 3a BHa-
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also for organic production.

Degooyer et al. (1999) in the past century
have identified integrated pest control as
a system, including all possible tactics
and approaches to protect plants from
pests when the economic thresholds of
harmfulness are exceeded and economic
benefits within an environmentally friendly
production system.

According to the latest
entomological results, there is an
increasing tendency of insect pest attack
and continuous modification of
phytophagous species structures
influencing the potential forage production
(Pustai et al., 2016). In order to develop
strategies for the control and suitable
development of plant technology, it is
necessary knowledge of the whole
complex of pests inhabiting alfalfa as the
main forage crop.

In the context of integrated plant
protection, biological and chemical pest
control should be reasonably used to
provide targeted and effective
management solutions that can be
adapted to specific climatic conditions and
habitats (Gentz et al., 2010).

AGROTECHNICAL METHOD

Above all, alfalfa is a nitrogen-fixing
culture and that is one of the most
important agrotechnical meanings in the
alfalfa cultivation. It has many ecologically
important characteristics, including the
ability to absorb atmospheric nitrogen,
which is associated with rhizobial bacteria
forming the root nodules.

This process creates a potential for
reducing the nitrogen limitation induced by
increased atmospheric CO, content
(Soussana and Lischer, 2007) and
decrease the requirement for the use of



CAHe Ha a30THW TOpOBe 3a JillepHara u
cnegsawmte kyntypu (McDonald et al.,
2003). lMony4yeHnAT a3oT 3a pasnvka oT
TO3W, BHECEH C MWHEPasTHOTO TOPEHE, He
3aMbpcsBa OKoNHaTa cpeja 1 ce ycBosisa
MHOro fobpe OT cneasawute KynaTypw,
OoTreXAaHn cnep fouepHa, ocurypsisa
3bpHO, 60raTo Ha npoteuH (Lesznyak et
al., 2008). OT cbLLEeCTBEHO 3Ha4YeHue e
(hakta, 4ye upe3 6HGanaHcupaHu ceutoo-
obpalleHns ce Bb3NpenaTcTBa passuTre-
TO Ha 60NecTn u HenpusATenn, KOUTO Mo-
rat Hanmb/IHO Aa KOMNpoMeTupar pekos-
Tara npes cnefgally roanmHu.

JiouepHata nputexasa CbllecTBe-
H/ KayecTBa, KOUTO ca OT T[O/IAMO
3HayeHne 3a 6VMOMOrMYHOTO 3emefenue,
nopagn XpaHUTEe/IHUTE CU  KayecTsa,
dhvkcaumsaTa Ha a3oT M cnocobHocTTa 3a
apantauus (Torricelli, 2006).

NouepHata vma U CbleCTBeH
mMenuopatuBeH edekT kato nogobpssa
hU3UKOXUMUYHUTE U BMONOTUYHW CBOIA-
cTBa Ha nouysaTa, noBuULIaBa HENHOTO
nnogopoaue. HeiHata KopeHoBa cucTe-
Ma nogobpsiBa TekcTypara Ha nouysarta,
ype3 fiMcTHaTa Maca ce oborarsiBa Mnou-
BaTa C OpraHuyHa martepus, ¢ nomoiyra
Ha cTbbnara u nucrtarta ce npegoTepars-
Ba epo3ua Ha nouysata (Flanders and
Radcliffe, 2000). CbLUueBpeMeHHO NpeaoT-
BpaTaBa 3aco/isiBaHeTO Npu MOJSIMBHUTE
nnowwn (Suttie, 2000; McDonald et al.,
2003).

B pesyntar Ha ronemus 6poii
HacekoMu, pa3BuBaLLM Ce B NIOLEPHOBUTE
noseta, paHHOTO npubvpaHeTo Ha
noapacTute, Kakto U OTIIeX[aHeTo UM
Ha NEeHTN C Apyrv NOoAXOAALM KYNTypw,
[aBa Bb3MOXHOCT 3a HamasisiBaHe yucne-
HOCTTa Ha BpejHMTE BuAOBE M fga ce
NoANOMOrHe pasnpocTpaHeHWeTo U Noj-
XpaHBaHeTO Ha MNosie3HUTe Hacekomu
(Onstad and Shoemaker, 1984; Manglitz
and Ratcliffe, 1988). Hanpumep nocneg-
HWTE J0KMaAu, NpPoyyBaliM NAbTHOCTTA U
Bpegata ot Hypera postica nokassart, ye
6MONOTMYHUTE areHTn ca 4ecTo Hepoc-
TaTbyHM 3a NpefoTBpaTsaBaHe Ha LeTuTe
B JiloLepHoBuUTE nocesn (Anonymous,
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nitrogen fertilizers in alfalfa and
subsequent crops (McDonald et al.,
2003). The resulting nitrogen, unlike the
mineral fertilizer, does not pollute the
environment and is well absorbed by the
following crops grown after alfalfa,
provides a protein-rich grain (Lesznyak et
al., 2008).

It is essential that balanced crop rotation
prevents the development of diseases
and pests, which can completely
compromise next year's harvest.

Alfalfa has substantial qualities that
are important for organic farming due to
its nutritional qualities, nitrogen fixation
and adaptability (Torricelli, 2006).

Medicago sativa, also has a
considerable  meliorative effect by
improving the physicochemical and

biological properties of the salil, increases
its fertility.

Its root system improves the texture of the
soil, the foliage enriches the soil with
organic matter, the stems and leaves
prevent soil erosion (Flanders and
Radcliffe, 2000). At the same time, it
prevents the salinization in irrigated areas
(Suttie, 2000; McDonald et al., 2003).

As a result of numerous insects in
alfalfa fields, the early harvesting of the
regrowth, as well as their cultivation on
strips with other suitable crops, makes it
possible to reduce of the insect pest
density and to support the distribution and
feeding up of useful insects (Onstad and
Shoemaker, 1984; Manglitz and Ratcliffe,
1988).

For example, recent reports investigating
the density and damage by Hypera
postica showed that biological agents are
often insufficient to prevent the damage in
alfalfa (Anonymous, 2012).



2012). NIHceKTMuManTe KaTo 4ecTo npuna-
raH MoAxof 3a KOHTPO/, YHuLoXaBsat
ecTecTBeHUTe 6uoareHTM Ha X060THWKa,
Nno3Bo/fsABalM  BTOPWUYHM  OTHMWA Ha
BpeauTenute. Mopaau ToBa NpubupaHeTo
Ha pekontara 2-3 cegMuuM No-paHo
(cnep dasa 6yTOHM3auusa) BoAM [0
He3HayMTe/NIHO HaMasieHne B Jo6uBa kaTo
cpepHata 3aryba e camo 5% u cpegHoTo
yBE/IMYEHNE Ha CYpPOBMS NpoTenH e ¢ 1.9
NPOLIEHTHN NMyHKTa BbB (pypaxa (Catangui,
2001).

MpunaraHeTo Ha MexaHW4yHa NanT-
Ka opaH M CEMUWOXMMMWYEH MeToh 3a
anTepHaTVBHa 3alMTa Ha pekonTata
cpelly X060THMUUTE, MoBpexpalin o-
uepHoBute cemeHa (Tychius aureolus),
cnopes Gombert n konektms  (2015),
npeacTaBnsBaT NepcrnekTMBHU U onasBa-
LM OKOSIHaTa cpefia MeToau.

PepnyBaHeTO Ha Kyntypute B Cewt-
60060poTa MMa TrOASAMO 3HA4YeHue 3a
pefyuMpaHe 4YMCNEeHOCTTa Ha HenpusiTe-
nTe M nneBesvTe kato ce npeporspa-
TABa NOBMLIABAHETO Ha nonynauuoHHaTa
NABTHOCT Ha chneyvanusnpaHntTe quTo-
parm no nwouepHata. B pgonmbaHeHwue,
crna3BaHeTO Ha MpPOCTpaHCTBEHa u3ona-
UMS Ha CEMEHHUS y4yacTbK OT Apyrute
yyacTbum ¢ 6060BM KynTypu, 0CO6EHO OT
cTapu NioUepHM Ha pascTtofHue oT 4-5
km, B 3HauuTesiHa cTeneH Le onasu
NOLEPHOBUTE MOCEBU OT MKOHOMMUYECKM
BaXHuTe Henpuatenn (Popova, 1968).
ABTOpKaTa B CBOE€ MNpoOyyBaHe yCTaHOBS-
Ba, Ye B NbpBUTE ABe-TPU TFOAMHN Ha
oTrnexgaHe Ha nwouepHata, Plagionotus
floralis noBpexpga 20-30% OT pacTeHusTa,
a cnep 3-4 roguHM Ha uU3non3BaHe —
60-80%, nopaawn KoeTo npenopbyBa no-
WwMTe ga ce M3nossear He NnoBevye oT ye-
TMpu roguHu. Imprei et al. (2014) npeno-
pbyBaT YCTaHOBSABAHETO Ha WUKOHOMMWYeEcC-
Kn npar Ha BpegHocT Ha P. floralis upes
n3non3BaHe Ha (YOpPecLeHTHN XbATU
KanaHu C XMMWYECKM MpUMamKu, oTaens-
WM apomart, KOeTo Llie MNoMOrHe npu
B3EMAHETO Ha PELUEeHNs MO OTHOLUEHUe
Ha ONTMMAa/THOTO MpuaraHe Ha arpoTex-
HMYeckn mepkn. To3n MeTog nogobpsisa
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Insecticides such as a frequently used
approach to control, kill the natural bio-
agents of the weevil and allow secondary
outbreaks of the weevil.

Therefore, harvesting 2-3 weeks earlier
(after button stage) leads to a negligible
yield reduction, with the average loss
being only 5% and the average increase
in crude protein is 1.9 percentage points
in the forage (Catangui, 2001).

The application of mechanical
shallow plowing and semi-chemical
method are perspective and

environmentally friendly methods for
alternative crop protection against weevils
which damage alfalfa seeds (Tychius
aureolus) (Gombert et al., 2015).

Crop rotation is of great importance
in reducing the insect pests and weeds
numbers by preventing the increase of
population density of specialized alfalfa
phytophages.

In addition, keeping the spatial isolation of
the seed field from other legumes,
especially from the old alfalfa at a
distance of 4-5 km, will substantially
protect alfalfa crops from economically
important insect pests (Popova, 1968).

The author found that in the first two to
three years of alfalfa growing, Plagionotus
floralis damaged 20-30% of the plants,
and after 3-4 years — 60-80%.

Therefore she recommended fields to use
no more than four years. Imprei et al.
(2014) advise the establishment of an
economic threshold of P. floralis damage
by using fluorescent yellow traps with
chemical lures.

They exude an aroma that will help in
making decisions regarding the optimal
application of agro-technical measures.

This method improves plant protection



pacTuTenHosaluTHaTa npaktuka  no
OTHOLLUEHME KaKTO OT MKOHOMMYeECKa, Taka
U OT ekosorocbobpasHa cTpaHa, onas-
Balikn OKO/iHaTa cpega.

B Cbpbusi n UepHa ropa, npuHoc
3a HamansiBaHe Ha nonynauuute wu
wetTuTe OT WKOHOMWYEPCKM BaXHUTE
BpeauTenn no nwuepHata kato Tychius
flavus, Apion apricans, Apion aestivum,
Adelphocoris lineolatus, Lygus spp.,
Bruchophagus roddi u Bruchophagus
gubbus e npocTpaHCcTBEHOTO M30MpaHe,
pefyBaHe Ha KynTypute, ceuTtba upes
pasnpbCckBaHe U OTCTpaHsiBaHe Ha nnese-
nn (Petrovic, 2005). Apyr arpoTeXHNUYECKM
cnocob, npenopbyBaH B Cbpbus, B KOH-
Tpona ¢ HenpusATenuTe, € OTINeX4aHeTo
Ha nouepHaTa Ha no-mMasikm obpaboTeae-
MW M/IOWM, KOUTO MO3BO/SIBAT MO-CUMHO
U3paseHo Bb3AENCTBME Ha XULIHWUTE
BugoBe Bbpxy Bpeautenute (Camprag,
2010). Cnopen aBTOpa MO-roNemMusaTt
pasmep Ha njaowuTe BOoAM A0 MacoBaTta
nosiBa Ha HSAKOW BpeauTenn 1 TAXHOTO
MacOoBO pas3npocTpaHeHue.

Hskon aBTOpY NpoyyBat u3nos3sa-
HEeTO Ha WH(opmaLuus, cBbp3aHa C HAKOU
NMOYBEHN XapakTepucTukn kato pH Ha
noysata B KCl 1 XymMyCHOTO CbabpxaHue,
3a MpOrHo3MpaHe Ha MAbTHOCTTA Ha
diTodharHuTe AbpPBEHUUM B floLepHaTa
KaTo ycTaHOBsiBaT, 4Ye Te3n MOYBEHU
XapakTepucTukn morat ga 6baart nonesHu
B PErMoHasIHUSI KOHTPO/ Ha BpeauTenute
3a npefckasBaHe Ha nosiBata Ha TEXHU
6baeLwm ornmuia (Kozina et al., 2015).

[pyrn aBTOpU npenopbysaTt npuia-
raHeTo Ha Kasuvii, KOMTO NoBMLIAaBa yCTOM-
YMBOCTTA Ha JilouepHata KbM HAKOU
HenpuaTenu (duTtodharHm Tpuncu) karto
e)eKTVBHO MeponpuaTne 3a KOHTPOII.
Cnopef TAX, e€eNneMeHTbT nopobpssa
CbOTHOLIEHNETO BbBI/IEPO4 KbM a3oT U
HamasisiBa CbAbpXXaHMETO Ha cCBOBOAHUTE
amMuHokucenuHu (XiaoYan et al., 2016).

B pesyntaT Ha MHOro6poiiHun npo-
y4BaHUs, CBbP3aHn C npuiaraHe Ha eko-
norocbobpasHu Noaxoau, ce yCTaHOBSBa,
ye cucTemara Ha oOTrexgaHe
MOHOKYNTYpHa WX MOJSIUKYNTYPHA,

e
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practice in terms of both the economic
and the environmentally friendly,
protecting the environment.

In Serbia and Montenegro, the
contribution to reducing populations and
damage from economically important
alfalfa pests like Tychius flavus, Apion
apricans, Apion aestivum, Adelphocoris

lineolatus, Lygus spp., Bruchophagus
roddi and Bruchophagus gubbus is spatial
isolation, crop rotation, sowing by

spreading and weed removal (Petrovic,
2005).

Another agrotechnical method
recommended in  Serbia in insect
controlling is the cultivation of alfalfa on
the smaller cultivated area. They allow a
stronger impact of predatory species on
pests (Camprag, 2010). According to the
author, the larger size of the area leads to
the mass emergence and distribution of
some insects.

Some authors research the use of
information related to some soil
characteristics such as soil pH in KCI and
humus content for predicting the density
of phytophagous bugs in alfalfa.

They found that these soil characteristics
may be useful in the regional pest control
to predict the emergence of their future
outbreaks (Kozina et al., 2015).

XiaoYan et al. (2016) recommend
the potassium application which increases
the alfalfa resistance to some pests
(phytophagous thrips) as an effective
control measure. According to the
authors, the element improves the carbon
to nitrogen ratio and reduces the free
amino acid content.

Numerous studies related to the
implementation of environmentally friendly
approaches establishes that the system of
farming — monocultural or multicultural,
has a considerable impact on the insect



CBbp3aHa CbC 3HAYUTESIHO Bb3feicTBue
BbPXY YMC/IEHOCTTA HA HACEKOMHUTE BU-
poBe. Straub n konektus (2013) poknaga-
BaT, ye NnoBpeauTe, HaHeceHW OT HAKOU
OCHOBHM CMyYeln HenpusatTenn karo
Acyrthosiphon pisum n Empoasca fabae
npu  MOHOKYNTYPHO  OTrexgaHe Ha
nwouepHata B CALl ca 3HauMTesiHO mno-
rofiiM1M B CpaBHEHVEe C MOSMKYNTYPHOTO
oTrnexgaHe Ha nwouepHata. B gonbnHe-
H/Me, MNP CMEeCEeHOTO OTrfexjaHe, CboT-
HOLIEHNETO MeXAy XULWHWK WK XepTsa
3aemMa Mno-ByCOKM CTOMHOCTM 1 nosuLlaBa
aKTUBHOCTTA Ha XULHULMTE 1 YA3BUMOCT-
Ta Ha Bpegutens. CxofHu pesyntatu
cbobwasar Feng et al. (2011) «kaTo
CbBMECTHOTO OTI/IeXJaHe Ha oLepHaTa
B YaeHW NnnaHTauuMm ce CBbp3a C pepy-
umpaHe Ha BpegHute Bupose (77%),
HapacTBaHe YMCNeHOCTTa Ha ecTecTBEHM-
Te Bparose (10-17%) 1 MUHUMANHO Bapu-
paHe B KO/IMYECTBEHO OTHOLWeHve. B
JOMb/IHEHNE aBTOpUTE He YCTaHOBABAT
nospean, BOAELWW A0 HamassBaHe Ha [0-
6uBa pypax. Dizaja et al. (2015) gonbn-
BaT, Yye C yBennyaBaHe Ha CbOTHOLLEHue-
TO Ha nouepHata (M. sativa L.) B cmeceH
noces C JApyrm Kyntypu (ecnapseTa
Onobrychis sativa) cnegsa TeHAeHUUA
KbM HapacTBaHe Ha nomynaunoHHaTa
NABTHOCT Ha HenpusaTenute (Hypera
postica). Taka Hanpumep nNpM CMECEHO
oTrIexaaHe Ha noLuepHa B CbOTHOLLEHUE
30% ecnap3eta + 80% nwuepHa ce
peasnM3vpa Haii-BUCOK [06MB dhypax u
BpegaTta oT H. postica e Hali-cnabo uspa-
3eHa B CpaBHEHVEe C ApYyrn CbOTHOLLEHMWS
cbe 100% yyacTue Ha nouyepHarta.

Mpy cMeceH TPEBOCTON Ha NioLep-
Ha c exoBa rnasuua, Dactylis glomerata e
YyCTaHOBEHO, Ye penpojyKTuBHaTa cno-
cobHocT Ha Empoasca fabae Hamansiea,
KaKTo M HEeNHOTO NPOCTPAHCTBEHOTO
pasnpegnenexHve (Straub et al.,, 2014).
Cbwo Taka, xuuwHaTa AbpBeHuua Nabis
americoferus e no-ecekTnBHa 1 BoAM A0
Nno-n3pas3eHo HamasiiBaHe Ha NIbTHOCTTa
Ha napsBuTe Ha uukagarta npu noavkyn-
TYPHO, B CPaBHEHWe C MOHOKY/TYPHO
oTrnexpgaHe Ha nwouepHa. Nikolova et al.
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species density.

Straub et al. (2013) report that the
damage caused by some sucking insect
such as Acrythosiphon risum and
Empoasca fabae in the pure alfalfa stand
in the United States is significantly higher
in compared to the alfalfa mixture.

In addition, in mixed cultivation, the ratio
between predator and prey occupies
higher values and increases the predator
activity and the pest vulnerability. Similar
results reported by Feng et al. (2011), as
mix cultivation of alfalfa in tea plantations
is associated with the reduction of harmful
species (77%), increasing the number of
bioagents (10-17%) and minimal variation
in quantity. In addition, the authors do not
find any damage resulting in a reduction
in the forage vyield.

Dizaja et al. (2015) add that increasing
the alfalfa ratio (M. sativa) to mixed stand
with sainfoin (Onbrychis sativa) tends to
increase the population density of Hypera
postica.

For example, in mixed cultivation of alfalfa
in a ratio of 80% with 30% sainfoin is
realized the highest forage yield.

least
other
alfalfa

The H. postica damage is the
pronounced compared to
proportions with 100%
participation.

The reproductive capacity of
Empoasca fabae as well as its spatial
distribution decreases in the mix
cultivation of alfalfa with cocksfoot,
Dactylis glomerata (Straub et al., 2014).
Also, the predatory bug Nabis
americoferus is more effective and leads
to a more pronounced decrease in the
density of the cicada larvae in the
polycultural, compared to the monoculture
cultivation of alfalfa.

Nikolova et al. (2018a, b) research



(2018a, b) n3cnegBar BbL3AENCTBMETO HA
cuctemMaTa 3a OTIiexgaHe Ha MHOroro-
ONWHN 6060BU KYNTYpWU, B CaMOCTOSATEN-
HW 1 B BUHAPHM CMecK C exoBa rnasnua,
BbpPXY NoBpeanTe OT BUAOBETE Ha Sitona
Spp U XMMUYHMA CbCTaB. ABToOpuTE ycTa-
HOBSIBaT, Ye NMoBpeAeHNTE OT flapBuUTe Ha
Sitona rpygku B CMeCcKATe [oKasaHo
HamasniaBat cpegHo ¢ 33.5% (ecnapseta +
exoBa rnasuya), ¢ 50.3% (3Be3gaH +
exoBa rnasuua) n ¢ 55.6% (nouepHa +
€)X0Ba [/1aBna) B CpaBHEHNE CbC CaMo-
cToATesiHuTe 6060BU nocesun. MNo3HaHNS-
Ta 3a NPOMeHUTe B pacTUTENIHOTO pasHo-
obpasue, KOMTO BAUSAT BbPXY (PYHKUMO-
HMpPaHEeTO Ha arpoekocucTemMuTe ocTasa
BCe OLLle OCHOBHO Npeun3BMKaTesICTBO.

BnuvsHue BBbPXYy uUCNEHOCTTA Ha
HENpUATENN 1 NPOAYKTUBHOCTTA, cnopes
Kosachev (2002), oka3Ba u mexaypeno-
BOTO pasCTOSHWE KaTo MpWU CEMENpous-
BOZCTBO Ha /I0LEpHA aBTOPBbT Npenopby-
Ba oTrnexaaHe Ha 30 cm, KOETO € CBbp-
3aHO C peaiM3npaHe Ha Hai-BUCOK A06MB
CceMeHa, npesBulaBall NoCeBUTE C MEX-
AypepoBo pa3ctosHue oT 15 cm ¢ 68%, a
npu 60 cm — ¢ 4.0%.

Lpyr arpotexHuyecku npuinom e
NIEHTOBOTO pEeKONTUpaHe Ha fuepHara,
KOETO UMa 3HAYUTESTHO BANSHUE BBHPXY
pasMyHMTe BUAOBE Hacekomn. To ocury-
psiBa No-rofisiMa CTabusiHOCT B eKocucTe-
MaTa Ha J/ouepHa W npegoTepartsasa
emurpaymsaTa Ha MHOIO BMAOBE ecTec-
TBEHW BparoBe Mnpv NpubupaHe Ha pekosi-
Tata (Summers, 1976). B TakaBa cucte-
Ma, NNbTHOCTTA Ha ecTecTBEHUTE Bparo-
Be ce yBe/simyaBa, [40KaTo Tasn Ha Hace-
KOMHUTE BpeguTenyd, O0COBEeHO JIUCTHU
BblKA Hamansea (Anonymous, 1981).
MogenbT Ha JIeHTOBO pekonTMpaHe e
M3MOM3BaH 3a YMpaB/IEHWE Ha MHOro
HacekoMmHM Bpegutenn (Hossain et al.,
2001; Weiser et al.,, 2003). Hanpumep B
VipaH npw NEHTOBO pekosTupaHe Ha -
LiepHaTta YMc/ieHOCTTa Ha JIMCTHUTE BbLUKM
(Acyrthosiphon pisum 1 Therioaphis
trifolii) HamansBa cpegHo ¢ 24 un 28%,
[0KaTo NAbTHOCTTA Ha XUWHUTE BUAOBE
(Hippodamia variegata Goeze, Nabis
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the impact of the cultivation system of
perennial legumes grown pure and in
binary mixtures with cocksfoot on the
damages caused by Sitona spp. and the
chemical composition.

Authors find that damaged nodules by the
Sitona larvae in mixtures decreased
significantly on average by 33.5%
(sainfoin + cocksfoot), by 50.3% (birdsfoot
trefoil + cocksfoot) and by 55.6% (alfalfa +
cocksfoot) compared to pure grown
legumes. Knowledge of changes in plant
diversity affecting the functioning of agro-
ecosystems remains a major challenge.

Effect on the insect pest density
and productivity, according to Kosachev
(2002), has and line spacing.

In the seed field, the author recommends
cultivation at 30 cm, that is related to the
highest vyield of alfalfa seeds which
exceeding one by 68% at 15 cm and by
4.0% at 60 cm.

Another agrotechnical practice is
the strip harvesting of alfalfa that has a
considerable impact on different insect
species. It provides more stability in the
alfalfa ecosystem and prevents the
emigration of many bioagents at harvest
(Summers, 1976).

In such a system, the bioagent density
increases, while that of insect pests,
especially aphids, decreases (Anonymous,
1981). The model of strip harvesting is
used to control many insect pests
(Hossain et al., 2001; Weiser et al., 2003).

For example, in Iran, in strip harvesting,
the number of aphids (Acyrthosiphon
risum and Therioaphis trifolii) decreases
on average by 24 and 28% while the

density of the predatory species
(Hippodamia variegata Goeze, Nabis
spp., Deraeocoris spp., Orius spp.,

Geocoris spp.) and aphid parasitoids



spp., Deraeocoris spp., Orius spp.,
Geocoris spp.) u napasutongute no
NINCTHUTE BBLUKN ce yBesinyasa oT 38 Ao
122% B cpaBHeHWe C TPaguMUMOHHOTO
pekontupaHe (Rakhshani et al., 2010).

HapacTBaHeTo Ha 6Guopa3Hoobpa-
3MeTo B JajeHa arpocuctemMa Moxe aa
6naronpusaTcTBa KOHTpOsa Ha BpeguTte-
nMTe 4pe3 npomMsiHa B CTPyKTypara Ha
MOHOKy/ITyparta B Mof3a Ha ecTecTBeHuTe
Bparose ¥ Aa CNoMOrHe 3a onasBaHe Ha
onopata n cayHata (Gurr et al., 2003).
MonynauunTe Ha HacekoMHUTE BpeauTe-
/M CbLOo moraT ga 6baar HamasieHn Ypes
XpaHuTesiHa AefHOCT Ha XULLHW akapu u
nasum U HAKOW APYrn Masikn HEUHCEKTHU
TakcoHu (Qureshi et al., 2010).

Medicago sativa ce xapakTepusupa
c 6orata chbayHa OT 4/IEHECTOHOrM, HO
Masika 4YacT OT Te3n BUAOBe ca Bpeau-
Tenu, KOMTO CEpPUO3HO 3acarat JiloLepHo-
BO MPOM3BOACTBO, AOKATO MHOr0 rossiMa
yacT ca XUWHUUM W napasutonam
(Anonymous, 1985). MHoro nonynauuu
Ha BpeauTenn morat ga 6bvaar ynpasns-
BaHNW upe3 nogobpsiaHe ycnosBusTa Ha
MecToobuTaHve W pasBuTMe Ha Chbliec-
TByBalwara OOWHOCT OT €eCTeCTBEHU
BparoBe. CbBpPeMeHHUTE WHTerpupaHu
CUCTEMM 3@ KOHTPO/J Ha BpeauTenuTe
BK/IIOYBAT ONa3BaHeTo M nogobpsBaHeTo

Ha ycnoBumdata 3a  pasBUTUETO Ha
6uoareHTuTE, XUwHnynm v napasmntTongun, c
uen noaTnucKaHe nonynaunuTe Ha

Bpeautenute (Landis et al., 2000). 3a ga
ce u3non3Ba NbjHMA NOTEHUMan Ha
ecTeCcTBEHM BparoBe ca Heobxogumu
no3HaHuMa 3a TAXHaTa [AuHaMvka Ha
nonynauusta v aktopmute, KOUTO UM
Bb3felicTBat, BKNOUMTESIHO U posiATa Ha
mecTtoobuTaHuATa (Wratten et al., 2000).
OnasBaHeTO 1 MoBMLWIABaHE Ha AENHOCT-
Ta Ha XMWHMUMTE W MapasdTouauTe 3a
noTuckaHe MNJbTHOCTTA Ha HaceKoOMHUTe
BpeaMTeENN ce cunta 3a eguH OT Haii-
BaXHUTE MOAXOAN B  CbBPEMEHHUTE
npaktukn (Landis et al., 2000).
3emefenckute MpakTUKA  BANAAT
BbpPXYy B3auMoOfeincTsuaTa mMexagy ecrec-
TBEHWTE BparoBe C pacTeHueTo
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increases from 38 to 122% compared to
traditional harvesting (Rakhshani et al.,
2010).

Increasing biodiversity in an agro-
system may favor pest control by
changing the structure of monoculture in
favor of natural bioagents and help to
protect the flora and fauna (Gurr et al.,
2003).

Populations of insect pests can also be
reduced by the nutritional activity of
predatory mites and spiders and some
other small non-insect taxa (Qureshi et
al., 2010).

Medicago sativa has a wide fauna
of arthropods, but a small part of these
species are pests, that seriously affect
alfalfa production while a high part is
predators and parasitoids (Anonymous,
1985). Many pest populations can be
managed by improving habitat conditions
and developing of the existing community
of bioagents.

Modern integrated systems of pest control
include the protection and improvement of
conditions for the development of bio-
agents, predators, and parasitoids to
suppress pest population (Landis et al.,
2000).

To use the full potential of bioagents are
required knowledge for their population
dynamics and factors that affect them,
including the role of habitats (Wratten et
al., 2000).

The protection and improvement of
predatory and parasitoid activity to
decrease insect pest density are
considered to be one of the most
important approaches in modern practice
(Landis et al., 2000).

Agricultural practices affect the
interactions between natural bioagents
with the host plant and/or their prey (Van



roCcTONpMEMHUK W/Wnu TaAxHaTa XepTea
(Van Driesche and Bellows, 1996).
3atoBa cpefjara Ha XMBOT, HauduHa Ha
onasBaHe Ha OVOOTMYHNS KOHTPOS € OT
CblLLECTBEHO 3HA4yeHuWe 3a noBulaBaHe
B/IMSAHNETO Ha eCTeCTBEHUN BParoBe Bbpxy
HenpuaTenu (Gurr et al.,, 2000; Landis et
al., 2000).

Cb3gaBaHeTo  Ha  nogxogswa
cpefa Ha XMBOT 3a MOJSIE3HUTE HAaCEKOMMU
KaTo MoAxofh 3a onasBaHeTo Ha 6uosio-
TMUYHUTE areHTn ce PoKycmnpa BbpXy orpa-
HMYyaBaHe Ha Bb3JEWCTBMETO Ha WHCEek-
TMUNONTE BBbPXY €CTEeCTBEHUTE Bparose
(Smith, 2008). To3n nogxon moxe Aa ce
npuiara camocToATesIHO WU KaTto vact
OT cTparternsta 3a WHTerpupaHa pactu-
TenHa s3awumTa. 13nonN3saHeTo Ha pasnuy-
Ha pacTUTE/IHOCT KaTo XpacToBUAHA,
TpeBucTa WM gpyra, rpaHuMyewa ¢
KyNTypHUTE MOCEBU, KATO MECTOO6NTaHNe
Ha MHOrO NOJIE3HN HACEKOMM MOXE Aa UM
OCUIypU NoaxoAswo MACTO 3a HaMHOXa-
BaHe B AbJITOCPOYEH NJlaH Kato LEeHeH
M3TOYHMK Ha MonesHuTe apTponoam
(Collins et al.,, 2003). Cb3gaBaHeTO Ha
noaxofsuia cpega B KpPaTtkocpoyeH nnaH
4ecTo BK/IOYBA Cbh3faBaHe Ha UbdTAwa
MBMYeCTa PacTUTENHOCT B HayasioTo Ha
Beretauusata Ha OCHOBHaTa KynTypa 3a
ocurypsiBaHe Ha UbQITEXEH pecypc 3a
nosie3HNTe apTponoam 1 noBuaBaHe Ha
TAXHaTa akTMBHOCT MO BpeMe Ha
BEreTauMoHHOTO pa3BuUTME Ha Ky/nTypara.
MocTosiHHUTE 1 pa3HoobpasHM CbCemHM
pacTuTenHu naowu npegnarar pecypcu
Ha  ecTecTBeHUTe  Bparose, KaTo
anTepHaTMBHa nNAsYka waM MecTa 3a
3UMyBaHe 1 [JonpuHacaT 3a no-6bp3o
MUrpMpaHe B fioLepHaTa U KOHTPON Ha
goutoharHmTe Hacekomu, kaTo No-BMCOKa
NABTHOCT Ha XULHMUUTE Ce yCTaHOoBsBa
B MO-BLHLUHUTE MJIOWM Ha MOCEBUTE B
CcpaBHeHMe ¢ BbTpewHocTTa (Rosenstock,

2010). Cnopeps aBTOPBbT  KOHKPETHO
CbOTHOLLUEHNETO  XWUWHWK [/ XepTBa
(Coccinellidae, Carabidae / nAucTHK

BbLIKM) € 3HAuMTeNHO 3acerHato oT
cbceaenHns TUN PacTUTENTHOCT KaTo Haii-
BMCOKO CbOTHOLLEHME ce HabnogaBa B
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Driesche and Bellows, 1996).

Therefore, the model of the life cycle, how
to preserve biological control is essential
to increase the impact of bioagents on
insect pests (Gurr et al., 2000; Landis et
al., 2000).

Creating
environment for

an appropriate living
useful insects as a
biological agent keeping approach
focuses on limiting the impact of
insecticides on natural agents (Smith,
2008). This method can be applied alone
or as part of the integrated plant
protection strategy.

The use of different plants such as bush,
grass or other bordering on cultural crops
as a habitat for many useful insects can

provide a  suitable location  for
reproduction in the long term as a
valuable source of useful arthropods

(Collins et al., 2003).

The establishment of an appropriate
environment in the short term often
includes creating flowering striated
vegetation at the beginning of the main
crop development. It provides a flowering
resource for useful arthropods and
increases their activity during vegetative
development of the crop.

Permanent and diverse neighbor plant
areas offer resources to biological agents
as alternative prey or wintering sites
(Rosenstock, 2010). These places
contribute to a faster migrating into alfalfa
and control of phytophagous insects, as
higher predator density has in the outside
areas of the crop compared to the inside.

According to the author, the predator/prey
ratio (Coccinellidae, Carabidae / aphids)
is considerably affected by the
neighbouring type of greenery.

The highest ratio is observed in alfalfa in
contiguity to the vines and the lowest one -



NouepHa B HenocpeacTBeHa 6/M30CT [0
1035 N Hali-HUCKO TakoBa Npu Henocpes-
CcTBeHa 6/M30CT A0 eAHOroAMLLIHN 3eNeH-
yyuu, uapesuua n eskanunT. PasHoobpa-
3MEeTO U YMC/IEHOCTTA Ha XULLHWUTE KaslnH-
K/ e pasnpeenieHo paBHOMEpPHO, A0KaTo
XUWHUTE 6eraynm ca MNo-MHOTO6PONHN 1
pa3Hoo6pas3HM No Kpauwarta Ha fuepHaTa
(0 m). B 0311 acnekT, Ximenez-Embun et al.
(2014) npenopbuBaT Cb3gaBaHe Ha no-
pasHopoAHM naHawadTi, 3a ga ce nog-
AbpXa Mo-BMCOKa MABTHOCT U pasHoobpa-
31e Ha NosIe3HMTe HACeKOMM B flloLiepHaTa.

HektapbT M npaweusbT ca OCHOB-
HWUTE pecypcu Ha uBeToBeTe, KOUTO NpuB-
Myat ecTecTBeHWUTEe Bparose U cb3gasaT
6/1aronpUSITHA YC/I0BUS 3a pasBUTUETO U
HaMHOXaBaHeTo UM. HekTapbT e 6orar
Ha 3axapu, MNPOTEWHW, AMMWHOKUCESUHN,
nmnuan n apyrn Bewectea (Pfiffner and
Wyss, 2004), KOUTO ca LEeHeH WU3TOYHUK
Ha XpaHa 3a Nnosie3HUTe HacekoMMu KaTo
Bnaosete o1 cemeiictBo Coccinelidae,
Chrysopidae n Tachinidae (Smith, 2008).
PacTteHueTo npepnara cemeHa u pacTtu-
TeNeH COK CblLUO KaTto XpaHuTeneH n3toy-
HUK 3a nonesHmTe Hacekomu (Jervis, 2005).
ChblLUeBpeMEHHO OCHOBHaTa KynTypa CbLuo
MOXe [a urpae poss Ha noaxofsulo sa
6uoareHTUTE MecToobutaHme. Hanpumep
B ABCTpasins filoLepHaTa e OueHeHa KaTo
CPeACTBO 3a HapacTBaHe YMC/IEHOCTTA Ha
OCHOBHM  XWLWHW BUAOBE, MOTUCKaLLU
nonynauusita Ha Helicoverpa sp. (Mensah
and Sequeira, 2004).

OcurypeHoTo MecTtoobutaHme Mo-
e [a CnoMOrHe 3a yctaHoBsiBaHe M noj-
ObpXaHe Ha nonysiauun OT eCTeCTBEHU
Bparose, 4Ypes ocurypsiBaHe Ha anTepHa-
TUBHM XXEPTBU U PaCTUTESHN FOCTONPUEM-
Huun (Pfiffner and Wyss, 2004). Heo6xo-
OVMO e Ja ce 0TOenexm, 4e cCb3gaBaHeTO
Ha nogxogsduia cpefa 3a XMBOT NO-CKOPO
noBuULLAaBa aKTMBHOCTTA HA EHAEMUYHUTE
€CTEeCTBEHU BparoBe (xapakTepHu, TMnuy-
HW 3a JafeH paioH), a He Ha UHTPOAYL M-
paHuTe 6uoareHTn (Jervis, 2005). MHoro
npoyyBaHuss  paskpuBaT  MoBULIABaHe
NAbTHOCTTA Ha €eCcTecTBEeHWTe Bparose
BbB Bpb3Ka C pacTUTesIHUTe rocTonpuem-
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to  annual and

eucalyptus.

vegetables, corn

The variety and number of predatory
coccinellids are equally distributed, while
predatory carabids are more numerous
and diverse at the end of alfalfa (0 m).

In this aspect, Ximenez-Embun et al.
(2014) recommend creating a more
diverse landscape to keep higher density
and diversity of useful insects in alfalfa.

Nectar and pollen are the main
resources of the flowers that attract useful
insects and create favorable conditions for
their development and reproduction.
Nectar has a high content of sugars,
proteins, amino acids, lipids and other
substances (Pfiffner and Wyss, 2004),
which are a valuable source of food for
useful insects such as Coccinellidae,
Chrysopidae and Tachinidae (Smith,
2008). The plant also has seed and plant
juice as a food source for useful insects
(Jervis, 2005).

At the same time, the main crop can also
play a role as a suitable habitat for
bioagents. For example, in Australia
alfalfa is evaluated as a means of
increasing the number of main predatory
species suppressing the Helicoverpa sp.
(Mensah and Sequeira, 2004).

The assured habitat can help to
identify and support populations of
predatory and prey by providing
alternative prey and plant hosts (Pfiffner
and Wyss, 2004).

It should be noted that the creation of an
appropriate living environment increases
the activity of endemic natural agents
(typical of a region), but not of the
introduced bioagents (Jervis, 2005).

Many studies find an increase in the
density of useful insects in relation to host
plants of pests. Researches to reduce the



HMLM Ha HaceKkoMuTe, HO n3cnegBaHus 3a
HamasisiBaHe Ha 4YMc/ieHocTTa Ha Bpepu-
TenuTe Nof Hatucka Ha 6uoareHTute, B
pesyntaTr Ha Cb3gafeHo MecToobuTaHue
Ha ecTeCTBeHW BparoBe, ca 3HauyuTesNHo
no-psgko cpewanHn (Mensah and Sequeira,
2004).

MpenocTaBAHETO Ha anTepHaATUBHU
HaCEKOMHW FOCTONPUEMHULN, KaKTO W Mo-
6naronpusaTeH MUKPOKNUMAT, BKIKOYUTEN-
HO 3MMYyBaLLM ybexulla, Cblo 61 rapaH-
TMPaso NPUCHCTBUETO Ha €CTeCTBEHUTE
BparoBe B JocTaTb4Ha CTeneH, 3a ga ce
NMOTUCHE M/TbTHOCTTA Ha HEeNpuATesM B
NOLEPHOBUTE NOCEBMW, KoraTo Te Hapgsu-
WwaBaT UKOHOMWYECKNS Mpar Ha BpegHoCT
(Barbosa,1998; Hossain et al., 2002).

MepuognyHUTE OTKOCU B JHOLEPHO-
BWTE MOCEBU HamasisiBaT Bb3MOXHOCTTA
3a 6V0M10rMYEH KOHTPO Ypes3 Npean3BuK-
BaHe Ha [MpeKTHa CMbPT, 3armBaHe Ha
6uoareHTUTe, Nopagn aunca Ha XpaHu-
TENHU U3TOYHULM UK NPY HeBaronpusT-
HW YCNIOBUS Ha OKosiHaTa cpefa (Schaber
et al., 1990). Mopaan ToBa, ocurypsisaHe-
TO Ha KynTypHU ybexuiia 3a eCTeCTBEHM
BparoBe B J/OLEPHa KaTo /HOLEPHOBMU
MBMUM CbLO MOAo6psiBaT ycnosusAta 3a
€CTecTBEHM BparoBe M Morat ga cb3ga-
BaT NpejnocraBka 3a 3acuiBaHe Ha 6uo-
NIOTMYHUS KOHTPON B ntouepHaTa (Hossain
et al., 2000a, b, c). MNMpocTpaHcTBEH MOAEN
Ha Hossain et al. (2002) 3a pasnono-
YXEHMETO Ha JIIOLEPHOBY UBMLM KaTo ybe-
Xuua 3a buoareHTMTE Nokasea, 4Ye Haiu-
yneTo Ha MBMUM Ha pascTosHMe, Mo-
Masniko ot 30 m oT nocesa Moxe ga 6bae
ONTMM&/THO 3a OCuUrypsiBaHe Ha MecTo-
obutaHne Ha ecTecTBEHUTE Bparose cnep
pekonTupaHe Ha nlouepHaTa.

N3BOAV
v ATpPOTEXHUYECKUAT KOHTPO/ST Ha
BpeauTennTe B KOHTEKCTA Ha MHTerpupa-
HaTa pacTuTesnHa 3awuTta, BK/IO4YBA
pasnNnyHM LiesieHacouyeHn ”n edeKkTUBHU
yNpaB/iEHCKN PeLUeHNs, KOUTO moraT ga
6baatr npucnocobeHn KbM cneunguyHn
KIMMaTWUYHU YCIOBUSA 1 MECTOOBUTaHNS.

v ArpoTexHuyecknTe meToau
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pest number suppressed by bioagents as
a result of habitat creation for useful
insects are considerably less (Mensah
and Sequeira, 2004).

Providing alternative insect hosts,
as well as a favourable microclimate,
including wintering havens would also
ensure the presence of useful insects
sufficiently.

The aim is to suppress the pest density in
alfalfa crops when they exceed the
economic threshold of harmfulness
(Barbosa, 1998; Hossain et al., 2002).

Periodic cuttings in alfalfa reduce
the possibility of biological control by
causing direct bioagents death, due to
lack of food sources or under unfavorable
environmental conditions (Schaber et al.,
1990).

Therefore, providing cultural havens for
predators and prey in alfalfa such as
strips also improves the conditions for
useful insects. In this way, it can create a
prerequisite for enhancing the biological
control in alfalfa (Hossain et al., 2000 a, b,

c).

A spatial model of Hossain et al. (2002)
for the location of alfalfa strips as a haven
for bioagents shows that the presence of
strips at a distance of fewer than 30 m
from the crop can be optimal for habitat
provision of natural agents after
harvesting of alfalfa.

CONCLUSIONS

v Agrotechnical pest control, in the
context of integrated plant protection,
includes various targeted and effective
management solutions that can be
tailored to specific climatic conditions and
habitats.

v

Agrotechnical methods support



nomaratr fga ce cb3gajar no-pasHo-
0o6pa3Hn ycnoBus Ha XMBOT, NO-406pwu
yC/i0BUSA 3a pa3mMHOXaBaHe W pasnpoc-
TpaHeHne Ha nonesHu BUAOBe, yBesnmya-
BaHe Ha npejsaraHeTo Ha XpaHUTEeNHW
BellecTBa 1 Ap. Te ca cBbp3aHM C onas-
BaHeTO Ha okofnHaTa cpefa v naHawadra.
v Mpy arpoTeXHNYECKUAT KOHTPOJ Ha
BpeauTenm 6MOMOTMYHOTO pasHoobpasune
Ha donopara u payHaTa € no-ronsma,
OTKOJIKOTO NPV KOHBEHLMOHA/THOTO, KaKTo U
pasHoobpasneTo OT KynTypu e no-rofisimMo,
OTKOJIKOTO NPV KOHBEHLIMOHA/IHO YyrpaBnsi-
BaHuTe (hepmu.

and improve the biodiversity of natural
biotopes, help to create more diversified
living conditions, offer better conditions for
reproduction and propagation of useful
species, increase the supply of nutrients,
etc. They are focused on problems of
environmental and landscape protection.
v The biodiversity of both flora and
fauna, as well as the diversity of crops
cultivated in agrotechnical insect pest
control, is greater than in conventional
farming.
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PE3IOME

B ycnosusta Ha 61M0N0rMYHO 3emMe-
Jenvie nneesenute npeactaensear ecrec-
TBEHA M HEOTMEHHA YacT OT arpodmToLe-
Ho3uTe. Te MoraT Aa urpast 3HaumTenHa
possi B CbBPEMEHHOTO XXMBOTHOBBLACTBO,
ako ce onpegenu TsAXHaTa aneTWTHOCT,
XpaHuTesiHa CTOMHOCT KaTo hypax, KakTo
N Bb3MOXHOCTUTE Aa 6bAar KoHcepsupa-
HW. Llenta Ha HacToAWOTO NpoyyBaHe e
fJa ce onpegenu npurogHocTTa 3a cuna-
XvpaHe Ha OCHOBHM 3annesesnmtenu (banyp
/Sorghum halepense/, wup /Amaranthus
retroflexus/, nosetuya  /Convolvulus
arvensis/, uukopusa /Cichorium intybus/ n
KaHafcka 37101eTHULA /Erigeron
canadense/) B arpoueHo3ntTe Ha oypax-
HUTE KYNTYPU, KakTo 1 Bb34EeNCTBNETO UM
BbPXY CUNAXMPYEMOCTTa Ha OCHOBHaTa
Kyntypa, B 4MIATO NOCEBM Ce cpeLar.
MneBenHa 6uomaca OT BCEKUM BUL €
cbbOpaHa BbB (pa3a WU3KIacsABaHe Ha
XUTHUTE 1 BYTOHM3aUMA Ha LUMPOKOSINCT-
HATE MJIEeBEIM W € MPUrOTBEH CuUnax
nocpeAcTBOM OUPEKTHO cunaxmpaHe (6e3
[06aBKW); CUM@XUpaHe cref, 3aBsiXBaHe
(ceHax); U QUPEKTHO cuaaxupaHe c Ho-
6aBka Ha MpaB4yeHa kucenmHa (HCOOH),
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SUMMARY

The weeds are a natural and
indispensable part of agrophytocenoses in
organic farming conditions. They can play
a significant role in modern livestock
farming if their appetite, nutritional value
as feed, and their ability to preserve are
determined.

The purpose of this study is to determine
the suitability for silage of primary weeds
(Johnson grass /Sorghum halepense/,
Redroot pigweed /Amaranthus
retroflexus/, Field bindweed /Convolvulus
arvensis/, Chicory /Cichorium intybus/ n
Conyza canadensis /Erigeron
canadense/) in the agrocenoses of forage
crops, as well as their impact of silage
preparation of the main crop in whose
crops they meet. Weed biomass of each
species is harvested in generative stems
phase of grasses and button-start
flowering of broadleaf weeds and silage is
prepared by direct ensilage (without
additives), silage after wilting and direct
formic acid addition (HCOOH), in a
general variation of the experiment 15.



npu o6LLa BapnaHTHOCT 3a eKcrnepuMmeHTa
15. YcnewHo cunaxunpade, cnopeg CToi-
HOCTUTE Ha pH Ha cunaxHara maca ce
noctura ¢ gobaska Ha 0,5% MpaByeHa
KMcenvHa nnu 3aBsixBaHe Ha 6uomacarta
npean cunaxumpaHe, Kkoeto Tpsbsa ga ce
uma npeasug npu cunaxupaHe Ha OCHOB-
HaTa (pypaxHa KynTypa v gena Ha cboT-
BEeTHUTE MNfieBe/IHU pacTeHus B Hes. C
Hali-0obpn CnNaxHM KayecTsa, He3aBUCK-
MO OT HauyvHa Ha cunaxupaHe e LMKO-
pusTa, cregsaHa oT noeetuua. C Haii-
HUCKA CUNaXMPYEeMOCT € LWupbT, a
MEXOUHHO NOJIOXKEHUE 3aemMaT 6anypbT U
KaHafckara 3/10/1eTHMLA.

KnouoBn aymn:  cunaxupaHe,
nnesenu, MpaByeHa KucesnnHa

YBO/,

CunaxupaHeTo e cTap meTon 3a
KoHcepBupaHe Ha thypaxuTte. MNpunara ce
N [0 OHeC Kato pas3npocTpaHeHUeTo My e
MacoBO MO Lenus CBAT. Y Hac MHOro ot
MeToauTe U TEXHOMOrMUTEe 3a KOHCep-
BMpaHe ca Ce YCbBbpPLIEHCTBa/IM MNpes3
nocnegHuTe rogvHu. Habnwgasat ce u
nogoGpeHns Npy CuUNaXoBMeCTUMLATA,
KOMTO ce npuraxgaT KbM HyXgute Ha
ronemnte depmu crnopeq EBponeiickute
n3nckBaHms. Bcsiko cunaxupaHe npeg-
cTaB/siBa NpoLec Ha ecTecTBeHa KoHcep-
BaLus, HE3aBUCMMO OT BMAa Ha CypoBU-
HaTa, KOSTo hepMeHTuMpa npu aHaepoobHn
ycnosusl. MneyHo-kucenuTe 6aktepuu, B
CbyeTaHue ¢ BbI/1IeBOJOPOAUTE B CypoBa-
Ta cunaxHa maca, npomssexaar msedHa
KACE/IMHA, KOATO € KOHcepBupauwarta
CbCTaBKa B pe3yntar Ha M/Ie4yHoKMcenaTa
dpepMeHTauns, B CbYyeTaHme C OCMOTUY-
HOTO HansraHe Ha pacTUTET/IHMA COK
(Kirov and Todorov, 1976). N'onsama pons
urpae n J06aBAHETO Ha XMMWYHWN KOHCep-
BMpalLiM BellecTBa. Korato BnaxHocTTa
Ha cnnaxa e nog 60%, Torasa ce U3non-
3Ba TepMuHa ceHax. CunaxvpaHeTo uma
pegvua npegMMmcTBa  npeg  Apyrute
MeToAM 3a KOHcepBupaHe. 3ana3BaHeTo
Ha XpaHWTENIHUTE BELLECTBA NpU npaBui-
HO CuNaXupaHe e 3HaYUTesTHO Mo-406po,
OTKOSIKOTO MpU NPUrOTBSIHE Ha CEHO
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Successful ensilage according to the pH
values of these weeds is achieved with
the addition of 0.5% formic acid or wilting
of the mass before to ensilage or wilting
the biomass before ensilage, which
should be taken into account when
ensiling the main forage crop and the
proportion of the respective weed plants
in it. With the best silage qualities,
regardless of the way of ensilage, is the
Chicory followed by Field bindweed. With
low the lowest degree of ensilage is
Redroot pigweed, while the Johnson
grass and the Conyza canadensis occupy
the middle position.

Key words: ensilage, weeds,
formic acid

INTRODUCTION

Silage is an old method of

preserving forages. It is used today as a
mass distribution worldwide. In Bulgaria
many of the methods and technologies for
preserving have been improved in recent
years. There are also improvements in
places for silage, which adapt to the
needs of large farms according to
European requirements. Each ensilage is
a process of natural conservation
regardless of the type of raw material
fermented under anaerobic conditions.

Lactic acid bacteria, combined with
hydrocarbons in the raw silage mass,
produce lactic acid, which is the
preservative component of lactic acid
fermentation, combined with the osmotic
pressure of the plant juice (Kirov and
Todorov, 1976).

Chemical preservatives addition a major
role is played. When the humidity of the
silage is below 60%, then the term silage
after wilting is used. Silage has a number
of advantages over other preservation
methods.

Preserving nutrients when  properly
ensiled is much better than haymaking
(Bazitov et al., 2013). Silage can also be



(Bazitov et al., 2013). Cunax Moxe ga
6bAe NPUroTBEH M OT HSKO/KO hypaxa,
KOMTO He ca noaxodswy 3a ecTeCTBeHO
CylleHe 1 NpUroTesHe Ha ceHo. Cunaxwu-
paHeTo NMpPOMEHs1 CbCTaBa Ha oypaxa u
KOHCyMauumaTa My OT XWBOTHUTE, C Ha/u-
YneTo Ha EepMEHTaLMOHHN MPOAYKTU:
OPraHNYHN KUCESIMHU, aMOHSIK, aJsiKoXofl,
YBE/IMYEHO KOSIMYECTBO Ha pa3TBOPUMUS
npoteuH u T.H. (Kirilov, 2015). Cunaxupa-
HUTE dhypaxu ce npuvemaTr C [onaam
anetTuT OT OBUETe, CTUMynuMpaTr Mey-
HOCTTa ¥ nofo6psaBaT XpaHOCMUIaHeTo U
yCBOSIBAHETO  Ha  Apyrute  dpypaxu
(Stoycheva, 2015). OcurypsiBaHeTo Ha
BMCOKO Ka4yeCTBO Ha cuiaxa e pellasalla
npegnocTaeka 3a peHTabuaHOTO U eKoso-
rocbobpasHo XuBoTHOBLACTBO (Weissbach
and Honig, 1996; Bobb, 1998).

C TepmuHa dhypax ce onpegens
BCMYKO, KOETO MOXE ga Ce M3xpaHBa Ha
XUBOTHUTE, B T. Y. IpybU, 3e/1eHun, KoHcep-
BMPaAHM U KOHLEHTPUPaHU/KOMBUHMPAHW
doypaxu, OoTnagbun OT pPas/iMyHM NpPon3-
BoacTea u ap (Todorov et al., 2004).

MpucbCTBMETO Ha M/eBesHa pac-
TUTENHOCT B Mownte C  qIypaxHu
KyNTypy € HeXenaHo, HO TEXHUA AS1 Npw
OpraHM4yHOTO NMPOU3BOACTBO Ha hypaxu e
3HauuTeneH. B ycnosusita Ha 61M0I0TMYHO
3emejenvie nnesenuTe npeacrtasnsasart
ecTecTBeHa W HeOTMEHHa 4acT OT arpo-
dmToLeHo3mTe. Te morat Ja urpasT 3Ha-
yuTenHa pons B CbBPEMEHHOTO XMBOTHO-
BbACTBO, aKko Ce onpegenv TaAxHata
aneTUTHOCT, XpaHWUTesIHa CTOMHOCT KaTo
oypax, Kakto UK BbB3MOXHOCTUTE fa
6bAaT KOHcepBupaHu. B TO3M KOHTEKCT
TOBa Kapa MHOro uscnegosatenv u cne-
unannctn ga otaensaT Mno-ronsiMo BHU-
MaHve Ha nneBenvTe OT [NiefHa Touka Ha
TAXHOTO BNUsAHME BbPXY A06OMBa 1 XpaHu-
TenHaTa CTOMHOCT Ha dypaxka, 0COGeHOo
BbB (hypaxa, Npou3BefeH Mo opraHnyHa
TexHonormsa. B ToBa npoyyBaHe e
CpaBHEHa MpUrogHocTTa 3a CuiaxupaHe
Ha pasVyYHW MEBENHN BWAOBE: LNP
(Amaranthus retroflexus L.), 6anyp
(Sorghum halepense Pers.), uwukopus
(Cichorium intybus L.), noncka nosetuua
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prepared from several forages that are not
suitable for natural drying and haying.

Silage changes the composition of the
forage and its consumption by the animals

with the presence of fermentation
products: organic acids, ammonia,
alcohol, increased amount of soluble

protein, etc. (Kirilov, 2015).

Silage forages are taken with good
appetite from sheep, stimulate milking and
improve digestion and digestion of other
feeds (Stoycheva, 2015). Ensuring high
quality silage is a crucial prerequisite for
cost-effective and environmentally
livestock breeding (Weissbach and Honig,
1996; Bobb, 1998).

The term forage defines that can be
fed to the animals, including roughtage,
green, preserved and
concentrated/compound feeds, wastes
from various industries, etc. (Todorov et
al., 2004).

The presence of weed vegetation in
forage areas is undesirable, but their

share in organic feed production is
significant.
The weeds are a natural and

indispensable part of agrophytocenoses in
organic farming conditions. They can play
a significant role in modern livestock
farming if their appetite, nutritional value
as feed, and their ability to preserve are
determined.

In this context, many researchers and
specialists are paying more attention to
weeds in terms of their impact on the yield
and nutritional value of feed, especially in
organic feed.

This study compared the suitability of
silage for different weed species: Redroot
pigweed /Amaranthus retroflexus/,
Johnson grass /Sorghum halepense/,
Field bindweed /Convolvulus arvensis/,
Chicory /Cichorium intybus/ n Conyza



(Convolvulus arvensis L.) u KaHagacka
3nonetHuya  (Eringeron  canadensis),
KOUTO Ca OCHOBHW 3anjeBenutenn B
naowmTe Ha dypaxHuTe Kyntypu u ce
pasnnyasart CblLLECTBEHO MO OTHOLIEHUE
Ha XWMWYEH CbCTaB W  aneTUTHOCT.
YCTaHOBEHO €, 4e pas/IM4yHU N0 BUA U
XpaHuWTenHa CTOWHOCT njeBenn wumat
Bb3MOXHOCTU Aa 6bAaT N3non3BaHn kaTo
dypaxHun u3TouHuum (Georgieva and
Kirilov, 2016; Kirilov et al., 2016).

Llenta Ha ToBa npoy4BaHe e ga ce
onpejenn NPUrogHoCcTTa 3a cunaxumpaHe
Ha: banyp, Wwup, Moeetnya, Linkopua u
KaHagcka 3noneTtHuua, B arpoueHosute
Ha ypaxHUTe KynTypu, Kakto U Bb3-
JelcTBMe M BbPXY CUIaxXnpyemocTTa Ha
OCHOBHaTa Ky/nTypu B YMITO MocesBu ce
Hamupar.

MATEPVAJT N METOOU

3a u3Nb/NHEHMe Ha 3ajavyata e
cbbpaHa Maca u ca npurotBeHn 15
BapvaHTa cunaxu oT net Buaa nnesesnu:
banyp, UWwup, Mosetnua, Uwukopua wn
KaHapcka 3nonetHuua.

OT BCeKku BUA N/ieBeN e npuroTeBeH
CUNax B TpU BapuaHTa:

1. [unpekTHO cunaxunpaHe — 6e3
[o6aBKn

2. CunaxupaHe cnepg 3aBAxBaHe

(ceHax)
3. [OunpekTHo cunaxmpaHe C
pobaBka Ha  MpaByeHa  KucenuHa

(HCOOH), B KoHuUeHTpaumsa 0,5%
Cunaxute ca NPUroTBEHU B CTbK-
neHn 6ypkaHu ¢ obem 0,8 I, kouTo 65Xa
3aTBOPEHM XEPMETUYHO C Kanaukym Ha
BUHT. [lb/hKMHaTa Ha Hapsa3BaHe Ha Maca-
Ta 3a cuniaxupaHe e 3-4 mm, pasfesieHa
Ha TPU 4YacTu OT BCEKW M/IeBesieH BUA.
EfnHa vact belle cunaxupaHa BefHara —
OVpPEKTHO, apyra ¢ po6aska Ha 0,5%
MpaByeHa KucenmHa a ocTaHanara vact
6elle ocTaBeHa fa 3aBsAXBa Ha C/TbHLUE U
6elle cunaxmpaHa Ha cnefsalins feH.
Cunnaxute 6s5xa oTBOpeHu 45 aHu
cnep NpUroTBAHETO UM. MNMOBBbPXHOCTHUAT
cnoii (4-5 cm oT 6ypkaHa) e OTCTPaHeH,
KaTto npobuTe 3a aHaM3 ca B3eTU OT
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canadensis /Erigeron canadense/ which
are the main entrants in the areas of
forage crops and differ significantly in
terms of chemical composition and
appetite. Various weeds have been found
to have the potential to be used as forage
sources (Georgieva and Kirilov, 2016;
Kirilov et al., 2016).

The purpose of this study is to
determine the suitability for silage of
primary weeds (Johnson grass /Sorghum
halepense/, Redroot pigweed
/Amaranthus retroflexus/, Field bindweed
/Convolvulus arvensis/, Chicory
/Cichorium intybus/ n Conyza canadensis
/Erigeron canadense/) in the agrocenoses
of forage crops, as well as their impact of
silage preparation of the main crop in
whose crops they meet.

MATERIAL AND METHODS

For the task, mass was collected
and 15 variants of silages of five types of
weeds were prepared: Johnson grass,
Redroot pigweed, Field bindweed,
Chicory and Conyza canadensis.

Of each kind of weed, silage is
prepared in three variants:

1. Direct silage — without additives

2. Silage after wilting

3. Direct ensilage with formic acid
addition (HCOOH) at concentration of
0.5%

Silages were prepared in 0.8 | glass
jars which were sealed with screw caps.
The slicing length of the silage mass is
3-4 mm divided into three parts of each
weed species.

One part was ensiled immediately —
directly, another with 0.5% formic acid
added, and the rest was set to fades at
the sun and was ensilage in the next day.

Silages were opened 45 days after
their preparation. The surface layer (4-5
cm from the jar) was removed, the
samples were analyzed from the rest of



ocTaHanata Maca. OT Bceku OypkaH ca
B3eTK N0 2 nog npobu: npoba (50 g go 500
ml) — n3Bnek 3a pH n NH; 1 npoba 3a cyxo
BellecTBo. [lpobute npeauM aHamM3 ca
CMJIEHW MpPe3 CUTO C rofIeMrHa Ha OTBOpUTE
1 mm c menHmya Retsch SM100. Ha wn3cy-
LUEeHNTe 1N CMJIEHN NPobY e onpeaeseHo Cb-
ObpXaHneTo Ha cyxo BeulecTtso npu 80 °C,
[0 nocTosHHO Terno (BDS-ISO 6498). Cb-
ObpXaHMeTo Ha Cyxo BeLecTBO Npu cuna-
XWUTe e KoperMpaHo, Karto ca W3nonssaHu
KopekunoHHute koedmumeHtn no Dulphy
and Demarquilly (1981).

PE3SYNTATU N OBCBbXOAHE
depMeHTaUNOHHUTE  MoKasartesin

Ha CWIaXuTe N CeHaxuTe OT Nnnesesin ca
pageHn Ha Ta6bnuua 1. PasnnuuaTta Ha
oypaxuTe no OTHOLWEHWE Ha Ccnocoo6-
HOCTTa 3a cunaxupaHe ce Absmkar [0
rofiiMa CTeneH Ha pas3ninyuata B cbCTasa
Ha CyXOTO BeLlecTBO. [lokaTto npu cunaxa
C BWCOKa B/IaXXHOCT KOHCEpBMpaHeTo ce
Ob/DKN Ha HaTpynBaHETO Ha OpraHuyHu
KucenuHn  npu  dpepMeHTauuAaTa U
NnoHWxaBaHe Ha pH, kaTo Hai-ronamo
3Ha4YeHVe MmMa CbAbPXaHWEeTO Ha 3axapu
n Ha OydepHu BelwlecTtBa. B Hawwute
uscnefBaHns, CTOMHOCTWTE 3a CyXO
BELWEeCTBO MNpPU NbPBUAT BapuaHT
cnnaxunpaHe 6e3 nobaskm ca oT 12,43%
npu wupa, fo 22,44% npu 3nonetHuuara,
T.e. BNAXHOCTTA Ha  CUNaXupaHuAa
Martepuan e Hag 77%, KkoeTo npegnonara
KPUTUYHUTE CTOMHOCTM Ha pH pda ca ot
4,0 po 4,2. Tbili KaTO € MW3BECTHO, 4e
KO/IKOTO MNO-BMCOKa € B/IaXXHOCTTa Ha
cunaxupaHata CypoBMHa, TOJSIKOBa MoO-
HUCKM TpsibBa Aa 6bAAT CTOMHOCTUTE Ha
pH, 3a pga ce nonyun crabuieH cunax,
6e3 Bb3MOXHOCT 3a pasBuUTMe Ha
BTOPWYHA MacneHokncena epmeHTauus,
HeobxoauMMo e pH ga ce noHWwkM nof
KpuTMyHaTa CTOWHOCT. [onydveHuTe mno-
BMCOKMTE CTOWHOCTM Ha pH B TOBa
npoyysaHe ca MpPUCHLLUM Ha Culaxu c
JIOLLIO KayecTBO, KOETO Hai-BepOosTHO ce
Ab/mKaT Ha MO-HUCKOTO CbAbpXaHue Ha
3axapu 1 no-Bucok bychepeH kanauuteT B
uscnefsaHnTe nnesenn. ToBa Oka3Ba
HeraTMBHO BNUSIHME BbPXY NPOTMYAHETO
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the mass. Two samples are taken from
each jar: sample (50 g to 500 ml) — extract
for pH and NH; and sample for dry matter.
Samples before analysis were ground
through a 1 mm sieve by Retsch SM100
mill. The dry and milled samples have dry
matter content at 80 °C to constant weight
(BDS-1SO 6498). The dry matter content
of the silage was corrected using Dulphy
and Demarquilly correction coefficients
(1981).

RESULTS AND DISCUSSION
The fermentation indexes of weed
silages are shown in Table 1. The feed
variation in terms of silage capacity is
largely due to the differences in dry matter
composition.

While in high humidity silage, preservation
is due to the accumulation of organic
acids in fermentation and lowering of pH,
the most important being the content of
sugars and buffer substances.

In our studies, the dry matter values for
the first variant — silage without additives
were 12.43% for the Redroot pigweed, to
22.44% for the Conyza canadensis, i.e.
the humidity of the ensilaged material is
over 77%, suggesting that the critical pH
values are from 4.0 to 4.2.

Since it is known that the higher the
humidity of the ensilaged raw material, the
lower the pH values, in order to obtain
stable silage without the possibility of
developing secondary  fatty acid
fermentation, it is necessary to lower the
pH below the critical value.

The resulting higher pH values in this
study are native to poor quality silages,
most likely due to the lower sugar content
and higher buffer capacity in the weeds
studied, which negatively affects of the
fermentation processes and the quality of
silage.



Ha (pepmeHTaLoHHMTE NPOoLEecKH 1 Kadvec-
TBOTO Ha cunaxa. To3un akt TpsbBa aa
ce B3emMe npensuj npu cunaxupadHe Ha
OCHOBHaTa goypaxkHa KynTypa, KosaTo 6wu
cneggasno fa e C no-BUCOKO CbAbpxKaHue
Ha 3axapu (Bazitov et al., 2014; 2017),
npu No-roNsiMo HamumMe Ha CbOTBETHUTE
nnesenn. OT CbAbPXAHNETO HA CYyXO Be-
LLIeCTBO 3aBUCK 1 Kak LLie NpoTeye camarta
(hepmeHTauUmsa, 3atoBa M cnasBaHeTo Ha
onpefeneHn ycnoBus B eTanute Ha
cunaxunpaHe ca OT U3KNKUMTESIHA Bax-
HOCT 3a npaBuHWA epMeHTaLUOHEH
npowuec B nocneacteve. M3BecTtHo e, ye
pasBUTMETO Ha MUKPOOPraHn3Mu ce 3aba-
BA NpU cuiaxupaHe Ha ypaxu c no-
HMCKa BNaxHOCT. ToBa ce Habnwpgasa u
npu BapuvaHT 2 OT HalleTo npoyyBaHe,
Kb[leTO € YCTaHOBEHO, 4Ye c/fief nosuLla-
BaHe Ha cbAbpXaHneto Ha CB B nnesen-
HaTa Maca 3a cwiaxupaHe c o 47%,
CTOMHOCTMUTE Ha pH ce noHwxaBaTt Cc Ao
10% cpegHo 3a BCUYKM  U3Cne[BaHn
BUAOBE NNeBenun.

This fact should be taken into account
when ensilaging the main forage crop,
which should have higher sugar content
(Bazitov et al., 2014; 2017), with a higher
prevalence of weeds.

The fermentation process depends of the
dry matter content, so the observance of

certain conditions in the stages of
ensilage is of the great importance for the
correct fermentation process in
conseqguence.

It is known that growth of microorganisms
is slowed down in the ensiling of forages
with lower humidity. This was also
observed in variant 2 of our study where it
was found that after increasing the DM
content in silage weed mass by up to
47%, pH values decreased by up to 10%
on average for all weed species studied.

Tabnuua 1. PepmeHTaLMOHHM NOKa3aTesin Ha CUAaXn oT NfeBenun
Table 1. Fermentation indicators of weed silages

Bua nneesen / Weed

CB /DM, %

pH NHs-N

BapuaHT 1 (cunax — 6e3 no6asku) / Variant 1 (silage - without additives)

Conyza canadensis

LWnp/Redroot pigweed 12,430 5,880 0,076
Linkopus/Chicory 19,570 4,690 0,023
Moeetnua/Field bindweed 15,160 4,570 0,056
Banyp/Johnson grass 23,720 4,810 0,045
KaHaacka 3nonetHmua

Conyza canadensis 22,440 4,860 0,037

BapunaHT 2 (ceHax) / Variant 2 (silage after wilting)

LWnp/Redroot pigweed 18,110 4,410 0,031
Linkopus/Chicory 52,110 4,250 0,023
Moeetnua/Field bindweed 37,860 4,270 0,038
Banyp/Johnson grass 43,200 4,780 0,494
KaHaacka 3nonetHunua

Conyza canadensis 45,050 4,640 0,026

BapuaHT 3 (cnnax + HCOOH) / Variant 3 (silage + HCOOH)

LWnp/Redroot pigweed 12,110 3,920 0,007
Limkopus/Chicory 21,930 3,820 0,009
Moeetnua/Field bindweed 16,210 3,950 0,016
Banyp/Johnson grass 24,490 3,960 0,023
KaHaacka 3nonetHunua 23.400 4.230 0,013
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MukpoopraHusMuTe, KOUTO Morar
[obpe faa ce passuBaT Npu HUCKO pH
(nneceHn n gpoxan) ca aepobu. MNosu-
LIaBaHETO Ha KUCESIMHHOCTTA Ha cuiaxa
e pesyntar OT pasBUTMETO Ha MUKPO-
opraHvu3mu, KOMTO pasnajgart Bbriaexugpa-
TUTE [0 OpraHuyHM KUCENVHW (MevyHa
KMCenunHa), KoaTo NoHwkasa pH Ha cuna-
xa (Kirov and Todorov, 1976). Hab6nto-
JaBa ce TeHAeHUMs 3a nogobpsBaHe Ha
CNocoBHOCTTa 3a CuiaxupaHe Ha nne-
BenHata maca cnef 3aesxsaHe. [10[06-
Ha TeHAeHUMA ce Habnwogasa W npu
BapuaHT 3, cref, AMPEKTHO CuiaxunpaHe
C [fobaBka Ha MpaBYeHa KucesnmHa
(HCOOH) B koHUeHTpaumsa 0,5%. W3-
BECTHO €, 4Ye Mpu CYpPOBUHWTE, KOUTO
CbAbpXaT NO-MasIKO KO/IMYECTBO 3axapw
1 BUCOK GydhepeH kanauuTeT npu ecrtec-

Microorganisms that can grow well
at low pH (molds and yeasts) are
aerobes. Increasing the acidity of silage
is a result of the development of
microorganisms that degrade
carbohydrates to organic acids (lactic
acid) that make lower the silage pH (Kirov
and Todorov, 1976).

There is a tendency to improve the ability
to ensilage the weed mass after wilting.
A similar trend was observed in variant 3,
after direct ensiling by addition of formic
acid (HCOOH), with a concentration of
0.5% in the weed mass.

It is known that raw materials containing
less sugars and high storage capacity at
their natural humidity, it is not impossible

TBEHaTa UMM BJI&QXHOCT, € HeBb3MOXHO | to conserve them  without using
KOHCepBMpaHe 6e3 uK3Mnon3BaHe Ha | preservative agents.
KOHCepBupaLln BeLlecTsa.
Ta6nuua 2. CTOMHOCTU Ha pH Ha cuniaxun oT naeBenu
Table 2. pH values of weed silages
Bua nnesen / Weed CrtonHocTu Ha pH / pH values
Cunax — 6e3 Jo6aBka Ha CpefiHO
no06aBKu CeHax / Silage HCOOH (0,5%) Average
Silage - without  after wilting Addition of
additives HCOOH (0.5%)
LLimp/Redroot pigweed 5,880 4,410 3,920 4,740
KaHaacka 3nonetHuua 4,580
Conyza canadensis 4,860 4,640 4,230
Banyp/Johnson grass 4,810 4,780 3,960 4,520
MoseTtnya/Field bindweed 4,570 4,270 3,950 4,260
Linkopwms/Chicory 4,690 4,250 3,820 4,250

3a TOBa NpoTMYaHeTO Ha (hepMeH-
TaUMOHHUTE NPOoLIeCK MOXe aa ce nogobpu
ypes 13Mnon3BaHe Ha XMMUYECKM KOHCEepPBU-
pallM BellecTBa, KakBaTo e U MpaByeHaTa
KncenvHa. TS uma ABYCTpaHHO JeicTeue —
noHmxaea pH u pgeiicTBa 6GakTepuocTa-
TU4Ho. Mpy HaweTo n3cnensaHe ce Habnto-
[JaBa, ye [0OpU NpY BUCOKA BNAXHOCT Ha
MaTepvana 3a cunaxupaHe (Hag 80%),
KpUTMYHaTa CTOMHOCT Ha pH ce 3ana3Bea B
ontumanHute Hopmu (pH = 4,0), koeTo e
npegnoctaBka 3a [06po  cunaxupaxe,
cnopeg To3u nokasartern.

Ha Tabnuua 2 ca npeactaBeHn
pesyntratute OT MNOJlyYeHUTEe CTONHOCTM

For this, fermentation processes
can be improved by using chemical
preservatives such as formic acid, which
has two-sided action — make lowers pH
and acts bacteriostatically.

In our study, it is observed that even high
humidity of silage material (over 80%),
the critical pH value is save at optimal
levels (pH = 4.0), which is a prerequisite
for good ensilage, according to this
indicator.

Table 2 presents the results of pH
values of silage of different weed species.
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Ha pH OT cunaxu Ha pasnNnyHM BUAOBE
nnesenn. OT Taka NoslyyeHUTe pesynTa-
TV Ce BMXAA, Y€ C Hal-gobpu cunaxuHu
KauyecTBa, He3aBUCMMO OT HauvHa Ha
cunaxupaHe, TOBa € LMKopuaTa, cneaga-
Ha oT noeeTuuarta. C No-10WKn CUTaKHM
Bb3MOXHOCTM Cce oOT/uyaBat bGanypa,
cnefBaH OT KaHajckaTa 3nonetHuua. Hai-
TPYLEH 3a CulaxupaHe ce okasBa Lmpa,
CpaBHEH C oCTaHaunTE 4 Buaa niesenn.

B TO31 KOHTEKCT fgena Ha nnese-
NINT€ B OCHOBHUTE (hypaxkHW KynTypu 6m
MOrb/1 fga ce onpegenn kato eauH oT
MHOroTO hakTopy, OKa3Ballym BMsHME 3a
ONTUMa/IHO MNpPOTWYaHe Ha depMeHTa-
umsTa Npu cunaxupaxe.

N3BOAN

v CroitHocTuTe Ha pH Ha cunaxu-
Te, MPWUrOTBEHW [AUPEKTHO OT banyp,
KaHajcka 3n10neTHuua, Wwup, noeetuua u
LIMKOPUA ca NPUCHLUN 38 CUIaKM C JIOLLIO
KayecTBoO.

v YcnewHo cunaxvpaHe, cnopef
CToliHOCTMTe Ha pH Ha Te3n nnesesnu, ce
noctura ¢ pob6aska Ha 0,5% MpaByeHa
KACe/IMHa WNM 3aBsIXBaHe Ha Mmacarta
npeau cunaxumpaHe, Koeto Tpsbesa ga ce
uma npeasus  Mpu  cunaxupaHe Ha
OCHOBHaTa (pypaxHa Kyntypa v gena Ha
CbOTBETHUTE M/IEBESIHN PACTEHUSA B HeS.
v C Haii-gobpu cunaxHu KayecTsa,
He3aBNCMMO OT HauMHa Ha cunaxupade,
TOBa € uuKopuaTa, cnepsaHa OT MoBeTu-
uata. C no-nowu cunaxHu Bb3MOXHOCTU
ce oOTnMuyaBaT OGanypa W KaHafckaTa
3/10N1eTHMLA.

v Hai-TpygeH 3a cunaxupaHe e

wupa.

From the results obtained, can be seen
that with the best silage qualities,
regardless of the way of ensilage, this is
the Chicory followed by the Field
bindweed. With worse silage options is
Johnson grass, followed by the Conyza
canadensis. The most difficult for
ensilage is the Redroot pigweed
compared to the other 4 types of weeds.

In this context, the proportion of
weeds in the main forage crops could be
identified as one of the many factors
influencing optimum fermentation during
ensilage.

CONCLUSIONS
v The pH values of silage prepared
directly from Johnson grass, Conyza
Canadensis, Redroot pigweed, Field
bindweed and Chicory are native for poor
quality silages.
v Successful ensilage according to
the pH values of these weeds is achieved
with the addition of 0.5% formic acid or
wilting of the mass before to ensilage or
wilting the biomass before ensilage, which
should be taken into account when
ensiling the main forage crop and the
proportion of the respective weed plants
in it.
v With the best silage qualities,
regardless of the way of ensilage, is the
Chicory followed by Field bindweed.
Johnson grass and the Conyza
canadensis occupy the middle position.
v With the lowest degree of
ensilage is Redroot pigweed.
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PE3HOME

Mpe3 2014 n 2015 roguHa B ONUT-
HOTO Mosie Ha VIHCTUTYT no hypaxHute
KynTypw - MNneBeH e n3BefeH paHaoMu3u-
paH MOJICKM OMUT C TPU pacTeXxHu pery-
natopv ¢ peTapgaHTHa akTMBHOCT B Tpu
po3n CCC 750 CJ1 (750 g/l xnopmeksaT
xnopupa) — 60, 120 n 180 ml/da, Tonpekc
375 CK (250 g/l amcheHokoHazon + 125 g/l
naknobytpason) — 25, 50 n 75 mi/da n
Mopayc EBo (250 g/l TpuHekcanakeTun) —
30, 60 1 90 ml/da. OnNnUTHLT e n3BedeH no
nepneHavkynsspHMs  MeTofd, npu  Heno-
JIBHW YC/NOBUS C MYCTUHEH >XWUTHSAK —
Agropyron desertorum (Fisch.) Schultes
copt “MopaBa‘“.

YctaHoseHo e, ye CCC 750 CIJi,
Tonpekc 375 CK w»n Mopgyc EBO B
NpUIoXKeHUTe [03U He oka3BaT BUAMMO
(PUTOTOKCUYHO Bb3aelicTBue BbpPXY
Agropyron desertorum (Fisch.) Schultes.

TpetupaHeTo Ha Agropyron
desertorum (Fisch.) Schultes B rognHute
Ha cemeo6pasyBaHe cbc CCC 750 C/,
Tonpekc 375 CK u Mogyc EBo okassar
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SUMMARY

During the 2014 and 2015 was
conducted a randomized field experiment
with three growth regulators with a
retardant activity applied in three doses
CCC 750 SL (750 g/l chlormequat
chloride) — 60, 120 and 180 ml/da, Toprex
375 SC (250 g/l difenoconazole + 125 g/l
paclobutrazole) — 25, 50 and 75 ml/da and
Moddus Evo (250 g/l trinexapacethyl) —
30, 60 and 90 ml/da in the experimental
field of the Institute of Forage Crops -
Pleven. The experiment was performed by
perpendicularly method in non-irrigating
conditions  with  standard  wheatgrass
(Agropyron desertorum (Fisch.) Schultes)
(Standard Wheatgrass) variety “Morava”.

It was found that CCC 750 SL,
Toprex 375 SC and Moddus Evo at the
applied doses did not have a phytotoxicity
effects on Agropyron desertorum (Fisch.)
Schultes.

The treatment of Agropyron desertorum
(Fisch.) Schultes in the seed production
year with growth regulators CCC 750 CL,
Toprex 375 SC and Moddus Evo had a



CTaTUCTUYECKN  [OKa3aH  MHXMbupall
epekt BbpXy BMCOUMHATA Ha MYCTUHWSA
XWUTHAK. OTHOCMTENIHO MO-CU/eH peTap-
JaHTeH edhekT e OTUeTEH crief, TpeTupaHe
¢ Tonpekc 375 CK — o1 -9.9 go 18.7% (o1
74.0 po 100.0 cm) u CCC 750 C/1 — ot
0.7 po 14.3% (ot 78.0 go 97.2 cm) u no-
cnab npu Mogyc EBo — oT -2.4 0o 12.2%
(ot 82.4 po 96.3 cm) B 3aBMCUMOCT OT
NPUIoXKeHUTe J03N.

CCC 750 C/N, Tonpekc 375 CK n
Mogyc EBO He okasBaT UHxubupary,
epekT BbpXy NOKbL/IBAHETO Ha CeMeHaTa
1 NbPBOHAY&THOTO Pa3BUTME Ha MYCTUH-
HUA XUTHAK — Gl Bapupa B rpaHuuuTe ot
83.3 to 101.9% npwn BCUYKM NPUSIOKEHU
fo3n.

Kntouosu LoymMu: MyCTUHEH
XUTHSIK, peTapgaHTu, brosornyeH eqpekT

YBO/,

Mpe3 nocnegHUTe roguHN HayyHo-
n3cnegoBaTtesickata pabota ce hokycupa
BbpXy NpobriemMa ¢ NonsiraHeTo Ha CTbO-
nata npu XWUTHUTE pacTeHus, KOeTo e
(hakTOp 3a HamanisBaHe Ha [J06uBa,
B/IOLIABaHE KayeCTBOTO Ha 3bPHOTO W
3aTpyAHsBa MexaHM3upaHoTo npubupaHe
Ha cemeHaTa (Syahputra et al., 2016;
Shah et al., 2017).

Cnopes npoyyBaHusTa Ha Sui-
Kwong et al. (2011), Berry and Spink
(2012), Berry (2013) n Rajapaksa et al.
(2018) nonsAraHeTo Ha cTebnarta Ha XuT-
HWUTE pacTeHust € B CefCTBUE KOMM/IEKC-
HOTO Bb3AelCTBME HA MHOXECTBO (PaKTo-
pv, BK/IKOYBALLM OGUOIOTUYHU OCOBGEHOCTHU
Ha KynTypute, copToBa creuuduka,
MOPAIONOrNYHN (CTPYKTYPHM), KAKTO 1 NoS
Bb3AENCTBUE HA KIMMaTU4YHKU, arpoTex-
HUYECKM M arpoOeKOsIOTNYHN YCOBMS.

PactexHute perynatopu (c petap-
[aHTHa akTVBHOCT) HaMupaT LUMPOKO Npu-
NIOXEHNe B CbBPEMEHHOTO 3eMejenine 3a
HamasnsBaHe BucouynHaTta 1 npegnassaHe
OT MOJMAraHe Ha pacTeHWsTa, KakTo 3a
nosuwaBaHe [o6uBa ¥ KayecTBOTO Ha
3bPHOTO MpU  peguua 3bPHEHO-XUTHU
pacTteHus (Lang et al., 2012).

CrnopagnyHn 1 NpOTUMBOPEYMBK ca
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statistically significant inhibitory effect on
the standard wheatgrass height. More
relatively stronger retardant effect was
reported after treatment with Toprex 375
SC - from -9.9 to 18.7% (from 74.0 to
100.0 cm) and CCC 750 SL - from 0.7 to
14.3% (from 78.0 to 97.2 cm) and weaker
in Moddus Evo — from -2.4 to 12.2% (from
82.4 to 96.3 cm), depending on the
applied doses.

CCC 750 SL, Toprex 375 SC and
Moddus Evo did not have an inhibition
effect on the seed germination and initial
development of standard wheatgrass — Gl
ranges from 83.3 to 101.9% at all doses
applications.

Key words: Standard Wheatgrass,
Plant Growth Regulator, biological effect

INTRODUCTION

In recent years, research had
focused on solving the problem of lodging
in cereal crops, which is a factor in
reducing yield, deteriorating grain quality
and hampering mechanized harvesting of
the seeds (Syahputra et al., 2016; Shah et
al., 2017).

According to the study of Sui-
Kwong et al. (2011); Berry and Spink
(2012); Berry (2013) and Rajapaksa et al.
(2018) the lodging of the cereal stems is
due to the complexity of a number of
factors including biological specificity,
variety specificity, morphological
(structural), as well as under and impact

of weather, agro-technical and
environmental conditions.
Plant growth regulators (with

retardant activity) are widely used in
contemporary agriculture to promote and
for reduction plant height growth and save
of lodging crops, yield and grain quality in
a number of cereal crops (Lang et al.,
2012).

Sporadic and contradictory are



CbOOLIeHNATa  3a  NPWIOXKEHUE  Ha
pactexHu perynatopu (C peTapgaHTHa
aKTUBHOCT)  MpPW  NYCTUHEH  XUTHAK
(Agropyron desertorum (Fisch.) Schultes).

Cnopeg npoy4yBaHusATa Eisvand et
al. (2010) n Schrabauer et al. (2014)
6uonornyHa ocobeHocT Ha BMAOBETE OT
pog, Agropyron n Apyry npuaexatim KbMm
rpynata Ha MHOFOrOAMLIHWTE  XWUTHU
TPEBU € CKIOHHOCTTA MM KbM NOnsraHe
Ha cTebnata npu popMmpaHe Ha ceMeHa
B roAVMHN 06e3neyeHn C Basiexu U npu
WHTEH3UBHO TOpPEHe.

OrpaHuyeHunTe NpoyyYBaHnsa y Hac u
B YyxOMHa ca aprymeHT, ga ce ycTaHOBU
(PU3NONOTNYHOTO Bb3AENCTBME U OLEHMU
CTOMAaHCKUAT edekT cfep npunaraHe Ha
pactexHu perynatopu (C peTapgaHTHa
aktTmBHoct) CCC 750 Cn (750 g/l
xnopmeksatr xnopug), Tonpekc 375 CK
(250 9o/l pgudeHokoHaszon + 125 g/l
naknobyrtpason) u Mogyc Eso (250 g/l
TpYHEeKcanakeTun) nNpu NYCTUHEH >XUTHSK
(Agropyron desertorum (Fisch.) Schultes).

Llenta Ha npoyyBaHeTo e pga ce
onpegenn edurkacHOCTTa Ha pacTexXHu
perynatopu (C peTapgaHTHa aKTUBHOCT)
npu  MNYCTMHEH  XXWUTHAK  (Agropyron
desertorum (Fisch.) Schultes), kouTo aa
ce npwnaraT npuM CeMenpou3BOACTBOTO
Ha copT "Morava".

MATEPVAJT N METOOU

lMpoyyBaHeTo e mnpoBefeHOo Mnpes3
2014-2015 rogmMHa B OMUTHOTO MoJjie Ha
WHctutyTa no  doypaxkHute Kyntypu
MneBeH Ha cnabo M3NyXxeH, cpegHOMO-
LWEeH YepHO3eM MpY HEMOJIMBHU YC/I0BUA.
OnuTBLT e n3BeeH No neprneHanKyNsapHUN
METOo/, B TPU NOBTOPEHUSA C rofieMUHa Ha
pekonTHaTa naowy, — 5 m?.

3a u3BexgaHe Ha MosicKUTe OnNUTK
e n3non3saH MyCTUHEH XUTHAK
(Agropyron desertorum (Fisch.) Schultes)
copt ,Mopasa“, cb3gageH B VIHCTUTYT no
hypaxHuTe KynTypm - MNneseH. CopTbT ce
OT/IMYaBa C BUCOKa MPOAYKTUBHOCT, E€KO-
lorMyHa cTabunHocT (3UMO U CyXOYyCTOl-
YyMB), YCTOMUYMBOCT Ha INCTHM 6OSIECTU U
OBATOTPanHOCT, € MHOrOYHKUUOHA/THO
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reports of the use of plant growth
regulators (with retardant activity) in
standard wheatgrass (Agropyron

desertorum (Fisch.) Schultes).

According to studies Eisvand et al.
(2010) n Schrabauer et al. (2014) a
biological property of the species of the
genus Agropyron, and other members of
the group of perennial grasses, is the
sowing of the lodging stems during seeds
formation in  years secured by
precipitation and intensive fertilization.

Limited studies in Bulgaria and
abroad are an argument for establishing
the physiological effect and assessing the
economic effect after treatment with the
growth regulators (with retardant activity)
CCC 750 SL (750 g/l chlormequat
chloride), Toprex 375 SC (250 g/l
difenoconazole + 125 g/l paclobutrazole)
and Moddus Evo (250 g/l trinexapaccetyl)
in the in standard wheatgrass (Agropyron
desertorum (Fisch.) Schultes).

The objective of this study was to
determine plant growth regulators (with
retardant activity) for standard wheatgrass
(Agropyron desertorum (Fisch.) Schultes)
to be applied during stand seed
production in variety "Morava".

MATERIAL AND METHODS

The studies were conducted during
the period 2014-2015 in the experimental
field of the Institute for Forage Crops,
Pleven on leached black ground under
non-irrigated conditions. The field trial
were conducted perpendicularly methods
inzthree replicates with a harvest area of 5
m°.

For the field experiment was used,
the first Bulgarian variety "Morava"
standard wheatgrass (Agropyron
desertorum (Fisch.) Schultes) created at
the Institute of Forage Crops - Pleven.
The variety is distinguished by its high
productivity, ecological stability (winter-
resistant and dry-resistant), leaf resistant
and long-lasting, with multifunctional



NPUIOXKEHE — NOAXOAALL € 3a NacuLHO,
CEHOKOCHO-NacuLLHO 1 AeKopaTUBHO Ha-
npaB/fieHMe Ha W3Non3BaHe, CamMoCTON-
TE/IHO UM B CMECKM C 6sina AeTesnimHa 3a
dypax, Wim ¢ YepBeHa Bnacartka 3a Aeko-
paTtMBHM W CMNOPTHO-TEXHUYECKN TPEBO-
CTOU C BUCOK MPOLEHT NOYBEHO MOKPUTUE
(Katova, 2007a; 2007b; Katova et al.,
2010; Katova, 2012a; 2012b; Katova and
Dimitrova, 2013).

MpocnegsBaHo € GUOOTMYHOTO
B/IMSAHNETO Ha TPU PacTeXHU perynaTopu
C peTapfaHTHa akTUBHOCT B Tpu [03U
CCC 750 CNn (750 g/l xnopmeksat
xnopupa) - 60,120 n 180 ml/da, Tonpekc
375 CK (250 g/l amcpeHokoHazon + 125 g/l
naknobyrtpason) - 25, 50 n 75 ml/da n
Mopayc EBo (250 g/l TpuHekcanakeTun) -
30, 60 1 90 mil/da npu NYCTUHEH XUTHAK —
Agropyron desertorum (Fisch.) Schultes
(Tabnuua 1).

application — suitable for pasture, hay-
pasture and decorative use, either alone
or mixed with white clover fodder or red
fescue for decorative and sports-technical
grasses with a high percentage of soil
cover (Katova, 2007a; 2007b; Katova et
al., 2010; Katova, 2012a; 2012b; Katova
and Dimitrova, 2013).

The biological effect of three growth
regulators with retardant activity was
monitored in three doses of CCC 750 SL
(750 g/l chlormequat chloride) - 60,120
and 180 ml/da, Toprex 375 SC (250 g/l
difenoconazole + 125 g/l paclobutrazol)
25, 50 and 75 ml/da and Moddus Evo
(250 g/l trinexapachetyl) - 30, 60 and 90
ml/da in standard wheatgrass - Agropyron
desertorum (Fisch.) Schultes (Table 1).

Tabnuua 1. PactexHm perynatopu (C peTapgaHTHa akTMBHOCT) M [03M Ha

npuoXxeHne

Table 1. Plant growth regulators (with retardant activity) and application doses

L . [Josa / Dose, ml/da*
MpoaykT / Product | AkTuBHO BellecTBo / Active ingredients 50% 100% 150%
cccr7socn 750 g/l xnopmekBat xs10pug,
CCC 750 SL 750 g/l chlormequat chloride 60 120 180
250 g/l guchbeHokoHazon + 125 g/l
Tonpekc 375 CK | naknobyTtpason o5 50 75
Toprex 375 SC 250 g/l difenoconazole + 125 g/l
paclobutrazole
Mogyc EBo 250 g/l TpuHekcanakeTun 250 g/l
; 30 60 90
Moddus Evo trienexapachetyl

*Percent of the registered dose of the product by the manufacturer

BHacsHeTO Ha pacTexHuTe peryna-
TOpW € M3BBbPLUBAHO C rPbOHA MpbcKayka
PTP 18" npu pasxon Ha paboTeH pas-
TBOp 40 l/da c KOoHWYHa AOto3a, HansdraHe
Pmax 3 bar, Vmax 1.64 |, and Q . 0.63
I/min, BbB dpeHothaza BBCH — 23-31
(Hess et al.,1997) Ha NYCTUHHUS XNTHSIK .

OTuutaHn ca cnegHwWTe nokasaTe-
nv: BusyanHu otumtaHua B Ganose, 3a
onpefensHe Ha UTOTOKCUYHOCTTA MO
noraputMmMyHata ckanata Ha European
Research Society Weed (EWRS) (6an 1 —
6e3 nospeau, 6an 9 — HaMb/IHO YHULLOXE-
HWN pacTeHus) n XXnsHeHoct (CV) (6an 0 —
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The plant growth regulators were
applicated with a spraying machine "PTP
18" at 40 l/da with a conical nozzle,
pressure Pyax 3 bar, V nax 1.64 I, and Qnax
0.63 I/min, in growth stage BBCH — 23-31
(Hess et al.,, 1997) of the standard
wheatgrass.

The following metrics are reported:
The phytotoxicity was  determined
according to the logarithmic scale of
EWRS (score 1 - no damage, score 9 -
completely depleted plants) and Crop
vigor (CV) (score 0 - Completely depleted
plants and score 100 Plants are no




HaMb/IHO YHULLOXEHN pacTeHus, 6an 100
pacTeHusTa ca 6e3 nospegu) Stall et al.,
1989 Ha 7, 14, 20, 30 v 45 pgHu cneg
TpeTtupaHe (DAT). CTeneHTa Ha nonsraHe
e onpegensHa, upes Bu3yasnHu Habnwoge-
Hua B 6asioBe oT 1 go 9 (1 6an HaAma
nonaraHe, 9 6an pacteHusita ca CU/IHO
nonerHanu) BbvB (heHopaza BBCH — 83,
cblnlacHO meToamkaTa Ha Vera et al. (2012).

OT BCUYKM BapuaHTu Ha onuTta ca
aHanm3aupaHn no 30 6p. pacTeHuss no
cnefHuTe  OMOMETPUYHW  MNoKasaTenu:
BMCOYMHA Ha pacTeHusATa U Ab/DKMHA Ha
MeTnMyata B, cm; o06wo Terno Ha
MeTnuuaTa 1 Tersio Ha cemeHaTa oT efHa
MeTnMua B, ¢; 6poil cemeHa oOT efHa
MeTnmua B, 6p.

B nabopatopHu ycnosus e onpege-
NITHAa XW3HEHOCTTa U KbJIHAEMOCTTa Ha
cemeHata. B netpueBn 6n0ga (90 mm)
Mexay uNTbpHa xapTusa ca NocTaBsHM
no 100 6pos cemeHa OT BCEKM BapuaHT
Ha onuTa, cnef koeTo e nuneTupaHa 3 ml
JectunmpaHa BoAa BbB BCHAKO NETPUEBO
6nt040. Taka NoAroTBEHNTE NPO6U ca UH-
KybrpaHu B TepMmocTaT npu Temneparypa
22 + 2 °C B NpoAb/DKEHNE Ha CefleM AHU.
Bcekn BapuaHT € 3a10XeH B MneT
NMOBTOPEHUS.

OnpegensHu ca cnegHWTe nokasa-
TENN 3a BCUYKM BapuaHTM Ha onuta:
Kb/IHAEMOCT Ha cemeHaTa (%); Ob/DKnHA
Ha KOpEeH, KOMeonTu/a M KbjH, CM W
hopmupaHa cBexa 6umomMaca B g Ha
KOpeH, KOoNeonTtwua U KbiH. Ob/mkuHata e
u3MepBaHa C MWIMMETpOBa XapTusa, a
TErnoTo C aHa/INTMYHA BE3Ha.

MHAekchT Ha pa3BuTMe Ha pacTe-
Huata (GI) e onpegensiH, CcbriacHo
MeToamkata Ha Gariglio et al. (2002):

[

Kbaeto G n Gy — MNOKb/IHA/IM CEMEHA,
CbOTBETHO 3a BapuaHTUTe M KOHTposiaTa
(%), L Ob/DKMHA Ha Kb/lHA BbBB
BapvaHTuTe, mM3paseHa B MPOLEHT, Ly —
Ob/XNMHA Ha  Kb/iHA B KOHTPOJ/IHUA
BapuaHT, npuet 3a 100%.

}&)
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damage) Stall et al., 1989 at 7, 14, 20, 30
and 45 days after treatment (DAT).
Lodging scores was determined by visual
observation on a 1- 9 score (1 score no
lodging and 9 score completely lodged) in
growth stage BBCH - 83 of the plannts
according to the method of Vera et al.
(2012).

For each variant of the treatments,
30 number plants were analyzed by the
following biometric features: plant height
and length of panicle, cm; total weight of
panicle and seed weight from one panicle,
g; number of seeds from one panicle,
num.

For determined vitality and seeds
germination for all treatment in laboratory
conditions in Petri dishes (90 mm) were
placed 100 seeds of all treatment
between filter paper and 3 ml are added
of distilled water. The samples are
incubated in a thermostat at 22 + 2 °C for
five days. Each treatment consisted of five
replicates including the control treatment.

The following indicators are
determined for all experimental variants:
percent of germination in (%), length of
the rot, coleoptile and seedling, cm and
formed fresh biomass in g per rot,
coleoptile and seedling, g. Length was
measured using graph paper and the
weight was recorded on an analytical
balance.

The plant development index (Gl)

was determined according to the method
of Gariglio et al. (2002):

-100

where G and G, — germinated seeds
respectively for the options and control
variant %; L — average length (cm) of
seedlings in treatment transformed into
percentage as against the control treatment;
L, — average length (cm) of the seedlings in
the control treatment taken as 100%.



MpoLUEeHTbT NOKb/HAM CEMEHA 3a
BCUYKM BapuaHTU Ha onuTa e onpeaessH
cnen npeaBapuTesiHO TpaHcdopMuUpaHe

Y = arcsin,/ix% /100) (Anant, 1996).

Maremartuko-cTatucTnyeckara
obpaboTka Ha eKcnepuMeHTasIHO
nonyyeHuTe f[aHHW e U3BbpLleHa CbC
cothtyepHuTe npoayktu STATGRAPHICS
Plus 3a Windows Ver. 2.1 n STATISTICA
Ver. 10.

Bopbata ¢ nnesenmTe, TOPEHETO U
BCUYKN APYrY arpoTeXHUYECKN Mepornpus-
TMA npe3 BeretauuMoOHHUA Mepuos Ha
NMYCTUHHUSA XUTHAK NPU M3BEXAAHETO Ha
onvTa ca M3BbpLUBaHM CbO6GPa3HO arpo-
TEXHUYECKUTE U3UCKBAHWNA Ha Ky/Typarta.

PE3YJITATN N OBCb)XXAAHE

OueHABaikN  KOMM/IEKCHOTO Bb3-
[ecTBMe Ha HAKOW OT OCHOBHUTE METeo-
poniorMyHn  pakTopu — KOIMYECTBO Ha
BaUIEXUTE N CpedHOMeCeyHUTe Temnepa-
TYpu Ha Bb3gyxa npes roguMHuTe Ha npo-
yuBaHe 2014 n 2015 r. ca 6/1aronpusiTHu,
CbOb6pPa3HO BMONOTNYHUTE U3UCKBAHUSA Ha
MYCTUHHUA XWTHSK (Agropyron desertorum
(Fisch.) Schultes) npe3 WHTEH3MBHUSA
BeretauumoHeH nepuog (lll-1X) cboTBeTHO
(I,-DM) 29.6 n 25.4 (Tabnuua 2).

O6LWOTO KO/IMYECTBO Ha Banexwurte
N cpefHOMeceyHWTe TenepaTtypy Ha
Bb3dyxa npe3 nepvoga Ha WHTEH3MBEH
pacTex Ha nycTuHHUSA XuTHsK (111-1V) npes
roAVHMTE Ha npoy4yBaHe Bapupar B TeCEH
[ManasoH, cboTBeTHo oT 18.1 go 18.3 °C
n oT 428.7 po 447.6 mm. ArpomeTeopo-
NIoTUYHUTE YC/IoBMA MNpe3 nepuoga Ha
uscnefsaHe ca C TemneparypHuU OTK/IO-
HeHus oT —0.4 go +3.3 °C n no-cunHa Ba-
prabusTHOCT B KOSIMYECTBOTO Ha BaUsieXu-
Te ot 52.5 go 314.8% B cpaBHeHME CbC
CTOHOCTMTE 3a nepuoga 1964-2013
roguHa (Tabnuua 2).
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The percentage of germinated
seeds in each treatment was previously

transformed Y = arcsin,/(x,, / 100)
(Anant, 1996).
The mathematical-statistical

processing of the experimental data was
performed with the software product
STATGRAPHICS Plus for Windows Ver.
2.1 and STATISTICA Ver. 10.

Plant protection, fertilization and all
other  agronomic  practices  during
cultivation of standard wheatgrass for all
experimental plots were carried out
uniform in accordance with agro-technical
requirements of culture.

RESULTS AND DISCUSSION

Estimating the complex effect of
some major meteorological factors,
rainfall amount and average monthly air
temperatures, the studied years 2014 and
2015 are with favorable conditions, with
the biological requirements for standard
wheatgrass (Agropyron desertorum
(Fisch.) Schultes) during the intensive
growing season (llI-1X) respectively (I,,-DM)
29.6, 25.4 (Table 2).

The total rainfall amount and
average monthly air temperatures during
the period of intense growth of the
standard during (IlI-1V) during the study
years vary in narrow range, respectively
from 18.1 to 18.3 °C and from 428.7 to
447.6 mm. The agrometeorological
conditions during the years of study
showed temperature deviations from —0.4
to +3.3 °C and stronger variability in the
rainfall amount from 52.5 to 314.8%, as
compared to values for the period
1964-2013 (Table 2).



Tabnuua 2. MeTeoposIorMyHM nokasaTesin npe3 BereTauMoHHUA Nepuos Ha
Agropyron desertorum (Fisch.) Schultes

Table 2. Meteorological

indicators during the growing period

desertorum (Fisch.) Schultes

of Agropyron

BeretauunoHeH nepuog / Period of vegetation CpegHo 3a
Mepnog CpepnHomMeceyHa TemnepaTypa Ha Bb3ayxa, t°C H-1x, t° ¢
Period The average monthly temperature of the air, °C|  Average for
11 WY \Y VI VIL | Vi IX -1X, ©° C
2014 9.7 | 14.9|16.7 | 20.6 | 23.1 | 23.7| 17.9 18.1
OTKnoHeHve/Deviation °C 33/ 29 |-10]| 06| -03] 08| -04 0.0
2015 6.8 | 12.2 | 18.8 | 20.7 | 255|244 | 20 18.3
OTKnoHeHre/Deviation °C 04 | 0.2 11 | -05| 21 | 15 | 1.7 0.2
CpepgHo 3a 50 r. (1964-2013)
Average 50 years (1964-2013) 6.4 | 12.0 | 17.7 | 21.2 | 23.4 | 22.9 | 18.3 18.1
Mepron MeceyHu cymu Ha Banexute, mm Cyma 3a IlI-1X, mm
Period Monthly rainfall, mm Amount for
1 \Y \Y VI VIL | Vil IX 1I-1X, mm
2014 39.7 | 32.3 | 83 [543 | 71.8[23.9|142.6 447.6
OTknoHeHune/Deviation,% |111.5| 66.3 |132.0| 85.2 |116.7| 52.5 |314.8 123.2
2015 76.9 | 43.6 | 30.6 | 95.9 | 21.5 | 29.9 1130.3 428.7
OTknoHeHne/Deviation,% |216.0| 89.5 | 48.6 |150.5| 35.0 | 65.7 | 287.6 118.0
CpepfHo 3a 50 r. (1964-2013)
Average 50 years (1964-2013) 35.6 | 48.7 | 62.9 | 63.7 | 61.5 | 455 | 45.3 363.2
MHpekc Ha cyxoTta De Martonne, |a-DM
nPeeF;roc:jA De Martonne aridity index, lo-DM Eviiggg ?:rllllll'_lﬁ)((
1 \% \Y VI VIL | VI IX
2014 46.8 | 156 | 373|213 | 26 | 85 | 61.3 29.6
2015 48.9 | 236|128 | 375 | 7.3 1104|521 254
CpepgHo 3a 50 r. (1964-2013)
Average 50 years (1964-2013) 26 | 266 | 273|245 | 221 |16.6|19.2 22.7
PacTexHute perynatopu (c Plant growth regulators (with

peTtapgaHTHa akTtuBHocT) CCC 750 C/l,
Tonpekc 375 CK un Mogyc EBO B
npunoxennte po3m (Tabnuual) BbB
(peHohpaza BBCH 23-31 He okasBar
BUAMMO  (PUTOTOKCUMYHO  Bb3AENCTBME
(6an 1) (Tabnuua 3) BBLPXY MYCTUHHUSA
XWUTHSIK. AHaJIOTMYHU ca W MOJTyYeHUTe
pesynTtatu No OTHOLIEHME XU3HEHOCTTa
Ha kyntypata (Tabnuua 3).

[dvHamukaTta Ha opmupaHe Ha
NMOKPUTMETO Ha NYCTUHHUA XUTHSK 3aBU-
cn oT cheHopazata M OT GUOAOTMYHUTE
0CO6EHOCTM Ha Ky/Typata u HesaBucu ot
BALA W fgosata  Ha  NpUIoXKeHuTe
pacTexHu perynatopu (Tabnuua 3).

retardant activity) CCC 750 SL, Toprex
375 SC and Moddus Evo in the applied
dosage (Tablel) in growth stage
BBCH-23-31 did not have a phytotoxity
effect (score 1) (Table 3) and crop vigor
on the standard wheatgrass. Similar
results are obtained with respect to the
viability of the culture (Table 3).

The dynamics of the formation of
ground cover at the standard wheatgrass
depends on the growth stage and
development, and on the biological
characteristics of the crop and
independent of the type and doses of
applied growth regulators (Table 3).
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Tabnuua 3. BansiHne Ha pacTexHu perynatopu (C petapfaHTHa akTUBHOCT) BbpXy
XM3HEHOCTTa Ha NYCTUHHUA XUTHAK (Agropyron desertorum (Fisch.) Schultes)
CpefHo 3a nepvoa Ha npoyyBaHe

Table 3. Influence of growth regulators (with retardant activity) on the vitality of the
standard wheatgrass (Agropyron desertorum (Fisch.) Schultes) average for the
period

BapuaHTu [losa/Dose | 0 DBA | 7DAA | 14 DAA | 20 DAA | 30 DAA | 45 DAA
Treatments ml/da duToToKCHYHOCT / Phytotoxicity
KoHTpona/Control 1 1 1 1 1 1
Ccc750Chn 60 L L L L L L
CCC 750 SL 120 1 1 1 1 1 1
180 1 1 1 1 1 1
KoHTpona/Control 1 1 1 1 1 1
Tonpekc 375 CK 25 L L L L L L
Toprex 375 SC 50 1 1 1 1 1 1
75 1 1 1 1 1 1
Moayc EBo 30 1 1 1 1 1 1
Moddus Evo 60 1 1 1 1 1 1
90 1 1 1 1 1 1
>KunsHeHocT / Crop vigour
KoHTpona/Control 100 100 100 100 100 100
60 100 100 100 100 100 100
%%%77%%%{' 120 100 100 100 100 100 100
180 100 100 100 100 100 100
Tonpekc 375 CK 25 100 100 100 100 100 100
Toprex 375 SC 50 100 100 100 100 100 100
75 100 100 100 100 100 100
Mogayc EBo 30 100 100 100 100 100 100
Moddus Evo 60 100 100 100 100 100 100
90 100 100 100 100 100 100
Mokputune / Ground cover
KoHTpona/Control 45 60 85 100 100 100
60 45 60 85 100 100 100
((::((::((:: ;EE),(()) g{l 120 50 60 85 100 100 100
180 45 60 85 100 100 100
25 50 65 90 100 100 100
TTOO"pprZ')‘(03377555CCK 50 50 60 85 100 100 100
75 50 60 85 100 100 100
Moayc EBo 30 50 60 85 100 100 100
Moddus Evo 60 50 60 85 100 100 100
90 50 60 85 100 100 100

NereHpa: EWRS (European Weed Research), 6an 1 — Hama noBpegu, a npy 6an 9 — kynTypaTa e YHULL0XKeHa Hanb/HO;
DBA — 6poii gHu npegn TpeTupaHe; DAA — 6poit agHu cnef TpeTwupaHe; XXusHeHocT 100 — HAMa nospeaun, a npu 0 —
KynTypaTa e YHULLOXEHa HambJIHO.

Legend: EWRS (European Weed Research), Ball 1 - no damage, and at score 9 - culture is completely destroyed; DBA -
day before treatment; DAA - days after application; crop vigor 100 - no damage, and O - the culture is completely destroyed.

BucounHata Ha pacteHuATa U
cTeneHTa Ha nonaraHe npu MyCTUHHWUSA

The height of the plants and the
degree of lodging of the standard

XUTHAK cnep TpeTtupaHe C peTapaaHTu
Bapvpa B LUMPOK Aranas3oH, CbOTBETHO —
oT 1.2 go 4.5 6ana n ot 74.2 po 100.0
cm). OT gaHHUTe npefctaBeHn B Tabnvua
4 e BMAHO, 4Ye npunaraHeto Ha CCC 750

wheatgrass after treatment with retardants
ranges — from 1.2 to 4.5 score and from
74.2 to 100.0 cm respectively. From the
data shown in Table 4 it can be seen that
application of CCC 750 SL, Toprex 375
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CN, Tonpekc 375 CK n Moayc EBo oka3saT
CTaTUCTMYECKN JoKa3aH MHXMbupall, edpekT
BbpPXY BUCOYMHATA HA MYCTUHUA XUTHAK U
HamanssaT nonsraHeto (ot 0.4 pgo 1.5
6ana) B CpaBHEHME C KOHTpOAMpaHuA
(HeTpeTupaH) BapvaHT, B 3aBUCUMOCT OT

SC, and Moddus Evo has statistically
significant influence on standard
wheatgrass height and reduce the lodging
(from 0.4 to 1.5 score) with compared to
controlled, non-treated variant, depending
on the applied doses (Table 4).

npunoxexHute gosu (Tabnvua 4).

Tabnuua 4. CTPYKTYpPHU efleMeHTU Ha Jo6uBa npu NyCTUHHUSA XUTHAK (Agropyron
desertorum (Fisch.) Schultes) B 3aBUCMMOCT OT BMAa Ha pacTexHUTe perysatopu u
NPUIOXKEHUTE 403U

Table 4. Structural elements of productivity in standard wheatgrass (Agropyron
desertorum (Fisch.) Schultes) depending on the type of plant growth regulators and
the applied doses

roanHu BapuaHTu [Jloza/Dose, Mokasatenu / Indicators
Years Treatments mi/da M SH LP NSC TNS BY
Koxtpona HeTpetupaa 22 | 91.0c | 6.7a | 63.1b |3056.0a| 67.4a
Control untreated
60 3.1 87.2b 6.9a 63.4b |3133.3b| 78.0b
((::((::((:: ;2(()) g{l 120 1.8 78.0a 6.7a 61.0b |3106.7b| 78.7b
180 1.2 | 78.4a 6.9a 59.0ab [3229.3bc| 74.7b
2014 Tonpekc 375 CK 25 4.5 |100.0d | 7.8ab | 67.2ab |3895.7c| 81.7c
Toprex 375 SC 50 1.5 | 80.7ab 6.8a 63.8b |3090.7a| 73.3b
75 1.2 74.0a 6.5a 53.8a |3019.0a| 76.0b
Moayc EBo 30 2.5 93.2d 6.4a 63.4b |2888.4a| 71.4b
Moddus Evo 60 1.8 | 89.4b 6.5a 63.0b |2853.8a| 76.3b
90 1.2 | 82.4ab | 6.8a 61.0ab |2964.5a| 74.7b
go”Tpo”a HETPETIPaHa 2.8 | 97.9b | 57a | 59.4a |2318.7a| 65.9a
ontrol untreated
60 3.0 97.2b 5.8a 59.8a |2490.7a| 67.2ab
((::((::((:: ;‘Zg gﬂ 120 2.8 | 89.3ab | 5.2a 57.2a |2545.3a| 60.1ab
180 23 | 84.1a 5.5a 57.2a |2433.3a| 65.0a
2015 Tonpekc 375 CK 25 2.6 | 91.0ab | 5.7a 53.1a |2318.7a| 76.5b
Toprex 375 SC 50 2.2 | 100.0c 5.8a 57.2a [2365.3a| 63.7a
75 1.3 80.7a 5.4a 55.8a [2713.3abl 62.8a
Moayc EBo 30 24 | 96.3b 5.7a 57.6a [2710.5abl 66.5ab
Moddus Evo 60 2.1 | 91.2ab 5.8a 57.4a [2635.3abl 64.7a
90 1.3 | 89.6ab 5.2a 55.9a [2713.3abl 65.6a
go”Tpo”a HETPETIPaHa 25 | 945b | 6.2a | 61.3b [2687.3ab 66.7a
ontrol untreated
25 3.1 | 92.2b 6.3a 61.6b [2812.0abl 72.6ab
Cpeato ggg ;gg (é{l 50 2.3 | 83.7ab | 5.9a 58.6ab [2826.0abl 69.4a
0 75 1.8 | 81.3ab | 6.2a 58.6ab [2831.3abl 69.9a
nepuoaa Tonpekc 375 CK 60 3.6 95.5b 6.8ab 60.2b |3107.2b| 79.1ab
Average| Toprex 375 SC 120 1.9 90.4b 6.3a 61.0b |2728.0a| 68.5a
for the 180 1.3 | 77.4a 6.0a 54.8a [2866.2ab 69.4a
period Moayc EBo 25 25 | 94.8b 6.1a 61.5b [2799.5ab 69.0a
Moddus Evo 50 2.0 | 90.3b 6.2a 60.7b  [2744.6ab 70.5a
75 1.3 | 83.0ab 6.0a 58.0ab [2838.9ab 70.2a

NereHpa: M, — nonsiraHe Ha pacTeHUATS; SH — BUCOUMHA Ha pacTeHusTa, cm; LP — Ab/mkuHa Ha knaca, cm; NSC — 6poi
KnacueTa B eauH knac; TNS —061 6poii npoayKTuBHM cTebna Ha m?; BY — 6ronorudeH ao6us. kg/da; a, b, ¢, d —
cTaTuUCTUYecKn fokasaHu pasnmku P=0.05.

Legend: M, — lodging plants; SH - height of plants, cm; LP - length of panicle, cm; NSC - number of seeds from one panicle,
num.; TNS - total number of productive stems per m?; BY - biological yield. kg/da; a, b, ¢, d — statistically significant
differences P=0.05.
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CTteneHTa Ha MofiiraHe ” BUCO-
ysHaTa Ha CTe6s0TO Npyv  NYCTUHKA
XUTHSAK copT ,MopaBa“ e B oTpuuarenHa
KopenaumoHHa 3aBMCMMOCT OT Jo3aTa Ha
NPWIOXKEHNS peTapAaHT I Bapupa CboT-
BeTHO oT -0.904 g0 -0.990 no oTHOLWweHne
cTeneHTa Ha nosiAraHe, a 3a BucovmHara
Ha cTebnata ot -0.846 go -0.992.

C yBenuyaBaHe [03UTe Ha peTap-
JaHTuTe ce ycTaHOBsBa Henponopumo-
Ha/IHO HamasisiBaHe BMCOYMHATa Ha pac-
TeHWsTa, KaTo pas/iMkute ca CcTaTucTu-
Yeckn p[okaszaHW, CApsMO KOHTPOJIHMSA
BapuaHT (P=0.05), HO camo npu no-
BMCOKUTE 403U Ha NPUIOXEHNE.

Mo-BUCOKNTE  MPUNOXEHM  [03U
CCC 750 Cn, Tonpekc 375 CK n Moayc
EBO 3HauMTENHO HamanssaTt BUCOYMHATa
Ha NYCTUHHUA XUTHAK (0T 1.8 Ao 18.7%)
B CpaBHEHME C KOHTPO/SIHUA BapuaHT. 3a
KOHKPETHUTE arpoMeTeOopOosIOrMYHN yCno-
BMSI OTHOCUTESIHO NO-CU/IEH peTapAaHTeH
edhekT Npu NYCTUHHUS XUTHSAK € OTYETEH
cnep Tpetnpade ¢ Tonpekc 375 CK — o1
-9.9 po 18.7% (ot 74.0 po 100.0 cm) un
CCC 750 C/1 — o1 0.7 go 14.3% (ot 78.0
[o 97.2 cm) n no-cna6 npu Moayc Eso —
0T -2.4 0 12.2% (o1 82.4 o 96.3 cm).

B 6MOXMMWYEH acneKT e YyCTaHOBEHO
ye, aKTUBHUTE BellecTBa (X/IOpMeEKBAT
XNopua, NaknobyTpasos n TpuHekcanake-
TW/) NpU NPOyYBaHUTE peTapaaHTy NHXK-
O6upaT cuHTe3a Ha rmMbepanHu, pactuTen-
HM XOPMOHMW KOWTO perynupar Hapactsa-
HeTo Ha cTebnoTo (Santner et al., 2012) B
CNefCTBUE Ha KOeTO ce MHXMbupa BUCO-
ysnHaTa Ha pacTteHuaTa (Rademacher,
2000).

O6LWmMAT 6poit NPOAYKTUBHU CTEO-
la Ha 3aBUCK OT arpoMeTeoposIorMyHUTE
ycnosusa (r ot 0.702 pgo 0.988) m ot
61010TMYHMTE 0COBEHOCTN Ha MYCTUHHUA
XWUTHSIK 1 HE3aBMCAT OT BrAa M go3arta Ha
NPUIOXKEHNUTE pacTexHU perynartopu (r e
B rpaHuuute ot 0.268 po 0.415)
(Tabnuua 4).

MpunaraHeto Ha CCC 750 CI/i,
Tonpekc 375 CK u Mogyc EBO He
oKasBaT CTaTUCTUYeCKn aokasaH edekTt

The degree of lodging and the
inhibition height of the stem in the
standard wheatgrass variety Morava is in
a negative correlation dependence with
the applied dose of retardant r ranged
from -0.904 to -0.990 in terms of the
degree of lodging and for the stem height
inhibiting from -0.846 to -0.992.

With increasing doses of
retardants, was found to
disproportionately reduce height of the
plants, with the differences are
statistically significantly, compared to the
control variant (P=0.05) at higher dosages.

The higher applied doses on CCC
750 SL, Toprex 375 SC and Moddus Evo
significantly reduced the height of the
standard wheatgrass. In the trial this
reduction ranged from 1.8 to 18.7%
compared to the control variant. For the
specific agrometeorological conditions, a
relatively stronger retardant effect in the
standard wheatgrass was reported after
treatment with Toprex 375 SC — from -9.9
to 18.7% (from 74.0 to 100.0 cm) and
CCC 750 SL — from 0.7 to 14.3% (from
78.0 to 97.2 cm) and weaker in Moddus
Evo - from -2.4 to 12.2% (from 82.4 to
96.3 cm).

From biochemical aspect it has
been found that the active substances of
(chlormequat chloride, paclobutrazole
and trinexapac ethyl) of the retardants
tested blocks the synthesis of
gibberellins, plant hormones responsible
for the elongation of plant (Santner et al.,
2012). As a result, the reduction in plant
growth (Rademacher, 2000).

The total number of productive
stems depends on agrometeorological
conditions (r of 0.702 to 0.988) and on
the biological characteristics of the
standard wheatgrass and is independent
of the type and dose of applied growth
regulators (r is in the range of 0.268 to
0.415) (Table 4).

The application of CCC 750 SL.
Toprex 375 SC and Moddus Evo has not
statistically significant effect on of some
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BbPXY HAKOW OT MpoyyBaHWUTE KayecTBe-
HWU NokaszaTenun (Ab/HKMHA Ha Knaca, bpoli
Knacdyeta B eguH knac u obuw, 6poli
cTe6na Ha M%) npu NYCTUHHUSA SKUTHSIK.
MMpn KOHKPETHUTE arpomMeTeopOsiIorMyHm
YCNOBUA Ha U3C/eABaHETO NPUIOXEHUTE
petapgaHtn CCC 750 CJ1, Tonpekc 375
CK un Mogyc EBO oka3BaT CTaTUCTUYECKN
JokaszaH ctumynupaly edekt (o1 1.9 go
21.2%) npu yBenuyaBaHe pfob6usa oOT
CeMeHa OT NMYCTUHEH XUTHSK.

AHaIOTMYHN ca N MOMyYeHuUTe pe-
3ynTaty B ekcrnepuMeHTasiHaTa paboTta Ha
Emam and Moaied (2000), Pourmohammad
et al. (2014) n Murtic et al. (2017). Cno-
pen KoUTo, NPUIoXKEHWETO Ha peTapaaH-
TV (X710pMeKkBat xnopug, naknobyrpason
N TPUHEeKcanak eTus) Npu HAKOU 3bPHEHO-
XWUTHW KYNTYpU OKasBaT CTaTUCTUYECKU

JokazaH  cTumynupal, edekt  npwu
hopmupaHe Ha gobrea OT 3bpHO.
Cnopes Bragg et al. (1984) wu

Tesfahun (2018) ocHoBHa npuuMHa 3a
nosuwasaHe Ha gobwvsa, cnen Tpetupa-
He C peTapfaHTV ce Ab/DKM Ha CTUMY-
NpaLwmAT ehekT Npu TpaHcnopTMpaHeTo
Ha UUTOKUHWHUTE OT KOPEHUTE KbM
nicTa, KoeTo nosuwasa (DOTOCUHTETU-
YyeH noTeHuUMasn W e npegnocTaska 3a
hopmmpaHe Ha no-BMUCOK A00KB.
Pesyntatnte 0T  W3BbpLUEHUTE
OVCMEepPCUOHHN aHa/In3n 3a YCTaHOBABA-
He B/IMAHMETO Ha NpoyyBaHuTe hakTopu
BbPXY HAKOW CTPYKTYPHW €/ieMeHTU Ha
NpoAyKTMBHOCTTa 1 fo6MBa OT CEMeHa OT
MYCTUHEH XXUTHSAK B 3aBUCMMOCT OT BUA U
[Jo3aTa Ha NPUIOXKEHUTE pacTeXHU pery-
natopu (c peTappaHTeH edekT) nokas-
BaT, Ye Hail-ronam Asn ot o6LoTo Bapu-
paHe npu npoy4ysaHuTe hakTopu (hz) ce
Ob/DKN HA arpoMeTeoposiorMyHuTe ycso-
Bua (cpaktop A) - h® oT 19.6 go 66.5%,
cpepHo 42.5%. CneéqBaH oT ¢paktop C
(koHUeHTpaums) - h° oT 8.6 Ao 46.1%,
cpefHo 24.1% wn OTHOCUTEsIHO no-cnabo
Mo OTHOLUEHWE Ha PacTexHUs perynarop
(chakTop B) — h® oT 2.2 40 6.3%, cpeaHo
3.7%. CTOHOCTMTE Ha BapuaHcuTe npwu
B3aVMOAEWNCTBMETO Ha  Mpoy4yBaHuTe
¢haktopn AXC n BxC, 3aemar BUCOK A5/

tested quality parameters (class length,
number of grains in one class and total
number of stems per m?) of the standard
wheatgrass. Under  specific  agro-
meteorological conditions applied
retardants CCC 750 SL, Toprex 375 SC
and Moddus Evo hed a statistically
significant stimulating effect (from1.9 to
21.2%) on increasing the yield of seed in
the standard wheatgrass.

Similar results are obtained in the
experimental work of Emam and Moaied
(2000), Pourmohammad et al. (2014) and
Murtic et al. (2017) according to them
applied retardants (chlormequat chloride,
paclobutrazole and trienexapachetyl) in
some cereal crops, showed statistically
significant stimulating effect on the
formation of grain yields.

According to Bragg et al. (1984)
and Tesfahun (2018) the main reason for
the increase in vyield after retardant
treatment is due to the stimulating effect
of transporting cytokines from roots to
leaves, which increases the
photosynthetic potential and is a
prerequisite for the formation of the
higher yield.

The results of the dispersion
analysis performed to determine the
influence of the studied factors on the
structural elements of productivity and
yield formation in standard wheatgrass of
the depending on the species and doses
of the applied plant growth regulator (with
retardant effect) in show that the largest
share of the total variation (hz) is due to
the agrometeorological conditions (factor
A) — h® from 19.6 to 66.5%, average
42.5%, followed by a factor C
(concentration) — from 2.2 of 8.6 to
46.1%, an average of 24.1%, and a
relatively lesser of growth regulator
(factor B) — from 2.2 to 6.3%, average
3.7%. The values of the variants in the
interaction of the studied factors AxC and
BxC occupy a high share of the overall
variation 42.1 and 62.5%,

n average
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OT 06W0TO BapMpaHe - ncheAHo CbOTBETHO
42.1 n 62.5%, KbOeTo pasnukute ca
cratuctmyeckn gokasaHn (P=0.05) a,
OTHOCUTENHO Hali-ManbK fgan  3aema
B3aMmMoBpb3kata AXB - h® oT 8.2 go
19.2%, cpepHo 14.9%, kaTo pasvkute
ca CTaTuCTMYeCKn HefokKasaHu.
HanpaBeHVAT NMbpBUYEH CKPUHWUHT
nokasea, 4e cnej TpeTupaHe Ha nycTu-
TEH XXUTHAK C pacTeXHW perynaropu
(CCC 750 Cn, Tonpekc 375 CK u Moayc
EBO) C pepapfaHTHa akTUBHOCT  He
OoKa3BaT CTaTUCTMYECKU [A0Ka3aHO WHXU-
6upawy, echekT BbpPXy Kb/HAEMOCTTa Ha
CeMeHaTta U MbpBOHAYa/IHOTO pasBuTUE
Ha kynTtypata - Gl Bapupa B rpaHuuute
oT 83.3 go 101.9% (Tiquia et al., 1996)
(Tabnuua 5).
BnusHue

Tabnuua 5. Ha pacTeXxHu

respectively, where the differences are
statistically significant (P=0.05) and the
relatively smallest share in the
interrelation AxB — h® from 8.2 to 19.2%,
average 14.9%, the differences being
statistically insignificant.

The primary screening performed
showed that the after treatment of
standard  wheatgrass  with  growth
regulators (CCC 750 SL, Toprex 375 CK
and Moddus Evo) with retardant activity
do not have a statistically significant
inhibitory effect on germination and the
initial development of crops - Gl ranges
from 83.3 to 101.9% (Tiquia et al., 1996)
(Table 5).

perynatopy BbpXy Kb/HAeMocTTa WU

NbpBOHAa4Ya/IHOTO pa3BuTne Ha Agropyron desertorum (Fisch.) Schultes npn

nabopaTtopHu ycrioBus

Table 6. Influence of growth regulators on germination and initial development of
Agropyron desertorum (Fisch.) Schultes under laboratory conditions

Mokasatenu / Indicators

BapunaHTtu [o3sa/Dose, KbnHsemocT | AbmkuHal/Length, cm Terno/Weight, g

Treatments ml/da Germination [ kopeH [ cTe6no| KkbAH | kopeH | cTe6no| KbH Gl
% root stem |seedling| root stem | seedling
KoHTpona/Control 76.8a 2.9a 2.0a 4.9a |0.002a| 0.002a | 0.004a | 100.0
CCcCc750Cn 60 73.7a 29a | 2.0a 4.9a |0.002a | 0.002a | 0.003a | 97.9
CCC 750 SL 120 73.7a 2.3a | 2.8a 5.1a | 0.002a | 0.002a | 0.004a | 101.9
180 77.1a 2.9a 1.9a 4.8a | 0.002a | 0.002a | 0.003a |100.3
Tonpekc 375 CK 25 73.8a 3.0a | 2.0a 5.0a |0.00la | 0.002a | 0.003a |100.0
Toprex 375 SC 50 68.3a 2.8a 1.8a 4.6a |0.00la | 0.002a | 0.003a | 83.3
75 69.6a 29a | 2.0a 4.9a |0.002a | 0.002a | 0.004a | 90.5
30 71.0a 2.8a 1.9a 4.7a | 0.002a | 0.002a | 0.004a | 94.4
Mogayc EBo

Moddus Evo 60 69.6a 2.8a | 2.0a 4.8a | 0.00la | 0.002a | 0.003a | 90.7
90 70.4a 2.9a 1.9a 4.8a | 0.00la | 0.002a | 0.003a | 91.6

NereHpa: Gl - nHAEKC Ha pa3BUTUe Ha pacTeHnATa; a, b, ¢, d — cTaTucTHyeckn gokasaHu pasnvkm P=0.05.

Legend: GI - plant development index; a, b, ¢, d — statistically significant differences P=0.05.

AHaJIOTMYHM  pes3ynTatu cbobuia-

Similar results reported by Pando

BaT Pando and Shrivastava (1987) npu
cnbHYorneq, Rajala and Peltonen-Sainio
(2001), Pourmohammad et al. (2013),
Pirasteh-Anoshehp et al. (2014) n Murtic
et al. (2017) wnm npu peguua 3bpPHEHO-
XUTHWU KynTypu. Cnopeg TAX, npuioxe-
HMETO Ha peTapfaHTV oka3Ba CTUMYNu-
paw, edekrt Bbpxy (opMMpaHeTo Ha
fobmBa M MoBMWABa KayecTBOTO Ha
3bPHOTO NPV peguua KynTypu, KOeTo € B
pesyntaT Ha HamasisiBaHe AMHamMuKa Ha

and Shrivastava (1987) in sunflower and
Rajala and Peltonen-Sainio (2001),
Pourmohammad et al. (2013), Pirasteh-
Anoshehp et al. (2014) and Murtic et al.
(2017) or a number of cereal crops.

According to them the positive effects of
retardants on the increase yield and
quality of cereals is the result of reduced
dynamics of the vegetative growth of
plants, alteration of the root and stem
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HapacTBaHe Ha pacTeHusiTa, W3MEHeHue
apxuTekTypa Ha KopeHa M cTe6/10To U
pefyuypaHe NonsiraHeTo Npu 3bpHeHuTe

KyNTypw.
N3BOAN

PactexHute perynaropu (c
petapgaHTHa aktmsHocT) CCC 750 C/l
(750 g/l xnopmeksaT xnopug) — 60,120 n
180 ml/da. Tonpekc 375 CK (250 g/l
andeHokoHason + 125 g/l naknobyTtpason) —
25, 50 n 75 ml/da n Mogyc EBo (250 g/l
TpuHekcanakeTun) — 30. 60 n 90 ml/da
npunoxeHn BbB peHotasza BBCH — 23-
31 B rogMHaTa Ha cemeobpasyBaHe ca C
BMCOKa cefieKTMBHOCT (6an 1) KbM
NMyCTUHEH XUTHSAK (Agropyron desertorum
(Fisch.) Schultes) copT ,Mopasa“.

CCC 750 CN, Tonpekc 375 CK n
Mopayc EBO oka3BaTt CTaTUCTUYECKN [0Ka-
3aH MHXMbupal, epekT BbPXY BUCOUMHA-
Ta Ha NYCTUHUA XUTHAK. OTHOCUTESTHO Mo-
CWIeH peTapgaHTeH edq)ekT e OTyeTeH
cnep TpeTtupaHe ¢ Tonpekc 375 CK — oT -
9.9 pno 18.7% (ot 74.0 po 100.0 cm) u
CCC 750 CN — ot 0.7 go 14.3% (ot 78.0
[o 97.2 cm) n no-cnaé npu Mogyc EBo —
oT -2.4 po 12.2% (ot 82.4 po 96.3 cm) B
3aBMCMMOCT OT NPUIOXKEHUTE [03N.

CCC 750 CN, Tonpekc 375 CK n
Moayc EBO He oka3BaT WHxMbupauy,
epekT BbpXy NOKbL/IBAHETO Ha CeMeHaTa
1 NbpPBOHAY&THOTO Pa3BUTME Ha MYCTUH-
HUA XUTHAK — Gl Bapupa B rpaHuuuTe ot
83.3t0 101.9%

architecture and reduced of lodging on
cereals crop.

CONCLUSIONS

Growth regulators (with retardant
activity) CCC 750 CL (750 g/I chlormequat
chloride) - 60, 120 and 180 ml/da.
Topotex 375 SC (250 g/l difenoconazole +
125 g/l paclobutrazole) - 25, 50 and 75
ml/da and Modus Evo (250 g/l
trienexapacate) - 30 60 and 90 ml/da
applied the year of seeds formation are
highly selective (1score) to standard
wheatgrass (Agropyron desertorum
(Fisch.) Schultes) variety "Morava".

CCC 750 CL, Toprex 375 SC and
Moddus Evo had a statistically significant
inhibitory  effect on the standard
wheatgrass height. A more relatively
stronger retardant effect was reported
after treatment with Toprex 375 SC — from
-9.9 to 18.7% (from 74.0 to 100.0 cm) and
CCC 750 SL - from 0.7 to 14.3% (from
78.0 to 97.2 cm) and weaker in Moddus
Evo — from -2.4 to 12.2% (from 82.4 to
96.3 cm), in depending on the applied
doses.

CCC 750 SL, Toprex 375 SC and
Moddus Evo did not have an inhibition
effect on the seed germination and initial
development of standard wheatgrass - Gl
ranges from 83.3 to 101.9% at all doses
applications.
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PE3IOME

B ctatuata e HanpaBeH 0630p Ha
nHopmMaumaTa oT MTepaTypHN U3TOUHK-
um 3a souepHoB cedko (Plagionotus
floralis Pall.) — HenpuATen no nwouepHaTa
(Medicago sativa L.). MNpeactaBeHn ca
JaHHW 3a cucTematvyHata npuHagiex-
HOCT; CMHOHMMUTE, C KOMTO € no3HaT B
nuTepatyparta; apeana Ha pasnpocTpaHe-
HVe no ceeTa u B bbarapus; nctopmyecku
JaHHW, KaKTo M 3a nosBaTa My Y Hac;
MopdonorusaTa; geHonoruaTa; éuonoruny-
HUTe 0COBEHOCTM 1 KapTMHa Ha nospeaa;
B/IMSIHWETO, KOETO NOBpeauTe okassart
BbpXy AobuBa OT filouepHa 1 buoxmmmy-
HUTE NPOMEHN B PaCTEHVETO; HAYNHUTE U
cpeacTBata 3a 6opba — arpoTexHUYecKH,
PU3NKO-MEXAHMNYHN,  MaKPOOBWMOAOTMYHN
MeToau, KakTo 1 ynotpe6aTa Ha ycToliumBy
COPTOBE ¥ BUOMOTMYHO-aKTUBHM BELLECTBA.

KnouoBy aymu: NiOLEPHOB CEUKO,
Plagionotus floralis, ntouepHa, Medicago
sativa

MouepHoBuAT cedko Plagionotus
floralis (Pallas, 1776) npuHagnexu KbMm
paspeng  Tebpgokpunu  (Coleoptera),
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SUMMARY

The article reviews the information
from literary sources for alfalfa longhorn
beetle (Plagionotus floralis Pall.) — a pest
of alfalfa (Medicago sativa L.).

Systematic affiliation data are provided;
the synonyms known in the literature; the
distribution range around the world and in
Bulgaria; historical data, as well as its
appearance in our country; morphology;
phenology; biological features and picture
of damage; the impact that damage
occurs on alfalfa yields and biochemical
changes in the plant; ways and means of
insect control — agrotechnical, physico-
mechanical, macro-biological methods, as
well as the use of resistant varieties and
biologically active substances.

Key words: alfalfa longhorn beetle,
Plagionotus floralis, alfalfa, Medicago
sativa

Alfalfa longhorn beetle Plagionotus
floralis (Pallas 1776) belongs to the order
Coleoptera, family Cerambycidae,
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cemeinctBo CeukoBum (Cerambycidae),
noacemMeicTeo Cerambycinae, pog
Plagionotus Mulsant 1842 (= Echinocerus
Mulsant 1862) (www.faunaeur.org,
16.01.2019).

Cnopeg Kasatkin (2005) TpakToB-
kata Ha poga Plagionotus Mulsant, 1842
€ HeefHO3HayHa, kKaTto npuvyMHa 3a
crnopoBeTe ce fBfABa MOJIOKEHUETO Ha
Plagionotus floralis (Pallas, 1773). Bb3
OCHOBa Ha YCTPOWCTBOTO Ha BbTPELUHUSA
cak Ha egearyca (endophallus) Toi1 cuuTa,
ye Echinocerus Mulsant, 1863 ce fABsBa
Hanb/IHO CaMOCTOSITE/IEH pof, a He
cnHoHUM Ha Plagionotus Mulsant, 1842.
Poaobt Plagionotus Mulsant, 1842 e
pasgeneH Ha Tpu popga Plagionotus
Mulsant, 1842; Neoplagionotus Kasatkin,
2005 n Paraplagionotus Kasatkin, 2005.

Sama (2008) cnep MHoro crapa-
TENIHO CpaBHWUTENHO M3yyaBaHe Ha Mop-
cdonoruaTa Ha BUAOBE OT TpuTe poaa,
Bkn. Pl. floralis kato npepgctaButen Ha
Paraplagionotus He Hamupa 3HauMMa
pa3snuka, ¢ U3KNYeHne Ha dpopmara Ha

NPoHOTYyMa (KOJIKOTO  LUMPOK, TOJIKOBA
avnwr npu Pl floralis). Mopagu ToBa
aBTOpbT paBa Echinocerus Mulsant,

1863, Neoplagionotus Kasatkin, 2005 un
Paraplagionotus Kasatkin, 2005 «kato
CMHOHMMK Ha popg Plagionotus Mulsant,
1842. Cbul0TO MHEHWE € MOBTOPEHO B
L6bl and Smetana (2010).

Cnopes, Ozdikmen and Turgut
(2009) n Ozdikmen and Ali (2016) noco-
yeHuTe oT Kasatkin (2005) TakCOHOMUYHN
npu3Hauy ca MHOTO BaXHW, BK/1. TOBa, Yye
napBuTe ce passBuBaTt B pas/IMyHKU pacTe-
HusA. Te npegnarat pog Plagionotus ga ce
pasgenu Ha Tpu nogpoga: Echinocerus
Mulsant, 1863; Neoplagionotus Kasatkin,
2005 un Plagionotus Mulsant. BugbT
Plagionotus floralis ga ce oTHece KbM
nogpog Echinocerus un npeanoxeHoTo
HOBO ume e Paraplagionotus Kasatkin,
2005 floralis Pallas, 1773.

Cnopeg Danilevsky (2015)
Echinocerus Mulsant, Neoplagionotus
Kasatkin n Plagionotus Mulsant ca otaen-
HY pofose.

subfamily Cerambycinae, genus
Plagionotus Mulsant 1842 (= Echinocerus
Mulsant 1862) (www.faunaeur.org,
16.01.2019).

According to Kasatkin (2005), the
treatment of the genus Plagionotus
Mulsant, 1842, is ambiguous, as the
reason for the disputes is the position of
Plagionotus floralis (Pallas, 1773). Based
on the constitution of the internal sac of
aedeagus (endophallus), he considers
that Echinocerus Mulsant, 1863, is a
completely independent genus, not a
synonym of Plagionotus Mulsant, 1842.
The Plagionotus Mulsant genus, 1842, is
divided into three genera Plagionotus
Mulsant, 1842; Neoplagionotus Kasatkin,
2005 and Paraplagionotus Kasatkin,
2005.

Sama (2008) after a very careful
comparative study of the morphology of
species of the three genera, incl. Pl
floralis as a representative  of
Paraplagionotus does not find any
significant difference, except in the shape
of the pronotum (as wide, as long in Pl

floralis). Therefore, the author gave
Echinocerus Mulsant, 1863,
Neoplagionotus Kasatkin, 2005 and
Paraplagionotus  Kasatkin, 2005 as

synonyms of genus Plagionotus Mulsant,
1842. This opinion was repeated in Lobl
and Smetana (2010).

According to Ozdikmen and Turgut
(2009) and Ozdikmen and Ali (2016), the
taxonomic features referred by Kasatkin
(2005) are very important, incl. that larvae
develops in different host plants. They
offer the genus Plagionotus to be divided
into three subsgenera: Echinocerus
Mulsant, 1863; Neoplagionotus Kasatkin,
2005 and Plagionotus Mulsant, 1842. The
species Plagionotus floralis to refer to
subgenus Echinocerus and the proposed
new name is Paraplagionotus Kasatkin,
2005 floralis Pallas, 1773.

According to Danilevsky (2015)
Echinocerus Mulsant, Neoplagionotus
Kasatkin and Plagionotus Mulsant are
separate genera.
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B cBeta, pog Plagionotus Bk/itouBa
11 supa (Biological Library, 2009-2019),
OT KOUTO 7 ca cbobuieHn B EBpona, a
camMo 4eTupy OT THAX Ce cpewar B
Bbarapus - Plagionotus arcuatus (Linnaeus
1758), Plagionotus bobelayei (Brullé 1832),
Plagionotus detritus (Linnaeus 1758) wu
Plagionotus floralis (Pallas 1776)
(faunaeur.org/species_list.php, 2019).

JTouEepHOBUSAT CEYKO € onncaH KaTo
HOB 3a Haykata Buz ot Pallas (1773) kato
Cerambyx floralis, HabntogasaH nNo Bpeme
Ha ekcneguuua npes 1771 r. B UeHTpasl-
HUTe ryéepHmm Ha Pycus - MoBomkueTo,
Ypan, 3anageH Cubup, Antain n 3abaii-
kanneto (Kolchinsky, 1996). B HayuyHaTa
nviTepatypa e no3Hat ¢ 12 CMHOHMMA,
KaTo Hali-uecTo cpeljaHuTe ca:
Echinocerus floralis (Pallas) Villiers 1978,
Paraplagionotus floralis (Pallas) Kasatkin
2005,

Clytus floralis (Pallas) Mulsant 1862,
Cerambyx floralis Pallas 1773,

Clytus abruptus Kraatz 1870,

Clytus pruinosus Kraatz 1870 (Taxonomy,
2013; Catalogueoflife.org, 2019).

Plagionotus floralis Pall. e wupoko
pasnpocTpaHeH HenpuaTes no iluepHa-
Ta B EBpona - ot lNMopTyrannsa Ao nnaHu-
HaTa Ypan, Mana A3sung, KaBka3s, 3akaBka-
3neto, CeBepeH VpaH, Cubup, bnuskus
nstok, Cwpwusi, Wopgauus, Wspaen
(Katalin, 1960; Danilevsky, 2015; Sama et
al., 2010; faunaeur.org/species_list.php,
14.12.20186).

JaHHn 3a  IoLepHOBUA  CeukKo,
OCHOBHO OT (payHUCTUYHM NPOYy4YBaHUSA,
cbobLaBaT 1 gpyrn aBTopu 3a cnegHuTe
CTpaHu:

In the world, the genus Plagionotus
includes 11 species (Biological Library,
2009-2019), 7 of which were reported in
Europe, and only four of them are found in
Bulgaria - Plagionotus arcuatus (Linnaeus
1758), Plagionotus bobelayei (Brullé 1832),
Plagionotus detritus (Linnaeus 1758) and
Plagionotus floralis (Pallas 1776)
(faunaeur.org/species_list.php, 2019).

Alfalfa longhorn beetle is described
as a new species of Pallas (1773) as
Cerambyx floralis, observed during an
expedition in 1771 in Russia's Central
provincess - the Volga region, the Ural,
the Western Siberia, the Altai, and the
Baikal region (Kolchinski 1996). It is
known in the scientific literature with 12
synonyms, the most common being:
Echinocerus floralis (Pallas) Villiers 1978,
Paraplagionotus floralis (Pallas) Kasatkin
2005,

Clytus floralis (Pallas) Mulsant 1862,
Cerambyx floralis Pallas 1773,

Clytus abruptus Kraatz 1870,

Clytus pruinosus Kraatz 1870 (Taxonomy,
2013; Catalogueoflife.org, 2019).

Plagionotus floralis Pall. is a
widespread alfalfa pest in Europe - from
Portugal to the Ural Mountain, Asia Minor,
Caucasus, Northern Iran, Siberia, the
Middle East, Syria, Jordan, Israel (Katalin,
1960; Danilevsky, 2015; Sama et al.,
2010; faunaeur.org/species_list.php,
14.12.2016).

Data about alfalfa longhorn beetle,
mainly from faunistic studies, are reported
by other authors for the following
countries:

Ykpaiina / Ukraine (Vassiliev, 1914; Fedorov, 1925; Bartenev, 2003)

Pycus / Russia (Ivanov and Medvedev, 1970)

AscTpus / Austria(Adlibauer and Skofitsch, 1979; Steiner, 1999; Adlbauer, 2001)

PymbHua / Romania (Serafim, 1993; Ungureanu et al., 2008; Serafim and Maican, 2008)
WTanunsa / ltaly (Fattorini, 1988; Biscaccianti, 2004)

Cobpbus n YepHa ropa / Serbia and Montenegro (Pil, 2004/2005; Pil and Stankovi¢, 2006; Pil

and Stojanovi¢, 2007; Nikcevi¢, 2008)
XbpBaTusa / Croatia (Koren and Perovi¢, 2010)
Mbpums / Greece (Dascalu et al., 2012)

YHrapus / Hungary (Kovacs, 1997; Kovacs et al., 2001; Sar and Dudas, 2002; Lokkds, 2003)
Monwa / Poland (Gutowski, 1990; Kurzawa, 2017)

®paHuus / France (Brustel et al., 2002)
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Yexunsa n Cnosakus / Czech Republic and Slovakia (Majzlan et al., 1999; Hoskovec, 2010)

WN3paen / Israel (Sama et al., 2010)

Typuus / Turkey(Tamer et al., 1997; Ozdikmen and Okutaner, 2006; Maican and Serafim, 2009;
Ozdikmen, 2011; Senyiiz and Ozdikmen, 2013; Albayati et al., 2016)

WMpaH / Iran (Sakenin et al., 2011)
Wpak / Iraq (Ozdikmen et al., 2014)
NneaH / Lebanon (Cocquempot et al., 2016)

KasaxcTaH / Kazakhstan (Bragina and Maruarova, 2016; Kadyrbekov and Tleppaeva, 2016;

Sagalbekov et al., 2017)
AsbpbeiigpkaH / Azerbaijan (Talibov et al., 2017)

Y Hac JIlOUEPHOBUAT CEYKO €
NMOBCEMECTHO pa3npoCTPaHEH U ce cpella
[0 okono 1300 m HagMopcka BUCOYMHA
(Angelov, 1995). Hab6bnwpgaBaH e 3a
nbpBM NbT npe3 1928 n 1929 r. un e
cbobuweH ot Chorbadzhiev (1930, 1932),
KOWTO pJaBa M [AaHHM 3a MacoBoO
HanageHve B o6nactute Ha LlywmeH,
MneseH, Codus, MnoBaMB n B painoHnTe
Ha YupnaH, CeuneHrpag v MaHaropuiie.

Cnepgawmre 30 rognHu nHdopma-
uma 3a Pl. floralis B eHTOMonornyHata
nitepatypa He ce nybnvkyesa. HoBwm
npoyyYBaHUs BbPXY HENpuUATeNs 3anouysart
npe3 1960-65 roguHa, npepgnocraska 3a
KOeTO € HapacHasioTo pas3npocTpaHeHue,
YyMC/NEHOCT W noBpean OT fapeute B
pasMyHM HaceneHun mecta y Hac. 3a
cbwmsA nepuog Makarov (1965) Bknwousa
NIOLEPHOBUS CEYKO B CAMCHUUTE Ha
YCTAHOBEHUTE BPEAHW HACeKoMM Mo
nouepHaTta B palioHa Ha CenckoctonaH-
CKUS1 Hay4yHOWU3C/NeA0oBaTesICKN UHCTUTYT
,Ob6pasuoB unduk” kpain Pyce.

Cnep T03v nepvof, B Mpogb/iKe-
HMe Ha 34 roAuHKW, y Hac OTHOBO He ce
ny6nvkyesatr fAaHHu 3a Pl. floralis. Mpe3
nocnegHuTe roAvHU CBEAEHUA B NUTepa-
TypaTa 3a pasnpocTpaHeHue Ha Henpus-
TeNs B HOBMW paioHM Ha cTpaHata pasaT
Georgiev et al. (2002), Georgiev and
Stojanova (2003), Angelova et al. (2010),
Topalov et al. (2014), a 3a yBennyaBaHe
Ha 4YucneHocTTa M NoBpeanTe, NPUYUHSA-
BaHW OT NlapBuUTE MO JiOLepHaTa B paiio-
HuUTe Ha TlneBeH un Pyce cbobuasar
Nikolova and Kertikova (2008), Zhekova
and Petkova (2010), Petkova and
Zhekova (2012). Toshova et al. (2010)
yCTaHOBSABAT BMCOKA NIbTHOCT Ha NoLep-

In Bulgaria the alfalfa longhorn
beetle is widely distributed and occurs up
to about 1300 m above sea level
(Angelov, 1995). It was first time observed
in 1928 and 1929 and was reported by
Chorbadjiev (1930, 1932), who also gives
evidence of a massive attack in the
districts of Shumen, Pleven, Sofia, Plovdiv
and in the regions of Chirpan, Svilengrad
and Panagyurishte.

The next 30 years information
about PI. floralis in entomological
literature is not published. New research
on the pest began in 1960-65, a
prerequisite of which is the increased
distribution, number and damage of the
larvae in different settlements in Bulgaria.

For the same period, Makarov (1965)
included the alfalfa longhorn beetle in the
lists of established harmful insect pests in
the area of the Agricultural Research
Institute "Obrazcov Chiflik" near Rousse.

After this period, for 34 years, data
about PI. floralis is not published again in
Bulgaria. In recent years there have been
reports in the literature about the spread
of the pest in new regions of the country
give Georgiev et al. (2002), Georgiev and
Stojanova (2003), Angelova et al. (2010),
Topalov et al. (2014).

Nikolova and Kertikova (2008), Zhekova
and Petkova (2010) and Petkova and
Zhekova (2012) report on increasing
numbers and damages caused by alfalfa
longhorn beetle larvae in the regions of
Pleven and Rousse. Toshova et al. (2010)
establish a high density of alfalfa longhorn
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HOBMA CEYKO B MNO-CTapu JIlOLEPHOBU
noceBn B paiioHUTe Ha [Nasapokuk,
Mnoeame n CodwmsA. Te3nm gaHHM AasaT
OCHOBaHue ga ce gonycHe, ye PI. floralis
He e 3arybun 3HayeHMeTo Cu Ha onaceH
HenpuATen 3a nouepHaTa.

[aHHu 3a dpeHonoruata, uonoruata
N KapTuHaTa Ha nospeja OT SILEPHOBUS
CeYKo B YHrapus cbobliaBa Baranyovits
(1944). Cnopepn HabnwpeHusTa Ha
aBTopa Hayasi0TO Ha MMarvHMpaHeTo Ha
6pbMbapuTe 3anoysa B Kpas Ha maw unu
Hauyas10To Ha toHM. CHacsHeTO Ha fluata
U eMOpuOHasIHOTO pasBuUTME ca npocne-
JeHn B slabopaTtopHuM Yyc/noBua un e
YCTaHOBEHO, Ye MPOoAb/KUTENIHOCTTA Ha
embpuoHanHua ctaguii e 15 gHn. B
PyMbHUA MOpdIONOrMYHMTE OCOBEHOCTU
Ha napeuTe Ha JIIOLEPHOBUA CEYKO W
KapTMHata Ha nospeja ca onucaHu oT
Kemenesy and Manninger (1968). B
Kutaii, npoBmHums Xinjiang, ca Habnwga-
BaHV NoBpeAW OT JIIOLEPHOBUS CEYKO MO
nouepHata u getenmMHara, KOeTo e Haso-
XMWNO n3cnegBaHe Bbpxy heHonormaTa u
6uonoruaTa Ha HenpuATens. ABTopuTe
yCTaHOBsBaT, 4Ye B T03u paiioH PI. floralis
uma efiHO MOKOJIEHNE TOAMLLIHO, Bb3PacT-
HUTE MHOMBUAWM UMAruHupar npes nau, a
eMOpUoHaNIHMAT CTaguin € ¢ NpPoAbIMKM-
TenHocT 6-8 gHm (Fu and Xie, 1986).

KpaTko onucaHue Ha mopdosorus-
Ta, buonorusita 1 KapTnHaTa Ha nospega
Ha /OUEPHOBUS CEYKO Yy Hac npassaT
Chorbadzhiev (1930, 1932), Popov et al.
(1958), Dirimanov (1962) un Angelov
(1995), HO no-o6WwuMpHN  cBefeHUs 3a
pasBuMTVETO W BpegHata [AeHOCT Ha
HenpuaTens, U HaunHuTe 3a 6opba gasa
Makarov (1968). ABTOpbT npocnegsisa
heHonornyHoTo passutre Ha Pl. floralis n
yCTaHOBsIBa, Ye Bb3PacTHUTE WHAMBUAU
ce nosiBABAT KbM cpefara Ha loHU u ce
cpewar no wouepHoBuTe 6/510k0BE A0
Kpas Ha tonu. flapsute ce nusnoneart npes
IOHW-I0/IN 1 3aBbpLUBAT Pas3BUTMETO OKO/O
cpeparta Ha Maii npes cnejpallarta roguHa.

Zhekova (2018) ycTtaHoBsiBa fACeH
nonos Aumopcusbm, M3passBal, ce B
[oKa3aHo no-rofiemuTe cpegHu BeInyrHU

beetle in older alfalfa in regions of
Pazardzhik, Plovdiv and Sofia. These
data give reason to assume that Pl
floralis has not lost its significance to a
dangerous pest for alfalfa.

Data about the phenology, biology,
and picture of the damage in Hungary is
reported by Baranyovits (1944). According
to the author's observations, the beetle
imaging begin at the end of May or the
beginning of June. Laying eggs and
embryonic development were monitored
in laboratory conditions, and it was found
that the embryonic stage was 15 days. In
Romania, the morphological features of
the alfalfa longhorn beetle larvae and the
picture of the damage are described by
Kemenesy and Manninger (1968).

In China, Xinjiang province, damage from
alfalfa longhorn beetle on alfalfa and
clover was observed, which required an
investigation into the phenology and
biology of the pest. The authors find that
in this area PI. floralis has one generation
a year, adults are imaginated in July, and
the embryonic stage lasts 6-8 days (Fu
and Xie, 1986).

A short description of the
morphology, biology and the picture of the
damage of the alfalfa longhorn beetle in
our country are made by Chorbadjiev
(1930, 1932), Popov et al. (1958),
Dirimanov (1962) and Angelov (1995), but
more extensive information about the
development and harmful activity of the
pest, and the ways of insect control gives
Makarov (1968). The author follows the
phenological development of PI. floralis
and finds that adult individuals appear in
mid-June and meet in alfalfa blocks till the
end of July. The larvae hatch in June-July
and end the development around mid-
May next year.

Zhekova (2018) establishes a clear
sexual dimorphism expressed in the
proven bigger average of the length and
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Ha Ab/DKMHATA M TErI0TO Ha >XeHCKUTe
WHOVBUAN B CPABHEHWE C MBXKUTE, KaKTo
W pas3MyHo OuBeTABaHe Ha MbpPBOTO
aHTEHHO uYNeH4Yye, OCHOBHOTO UYJfeHuYe,
6eApeHOTO NpbCTEHYEe ”n 6efpoTo Ha
TpuTe [BOWNKM Kkpaka. Ha ocHoBata Ha
Te3un npusHauy aBTopbT M34nUcnABa noso-
BMS MHAEKC, KOWTO Bapupa npes3 roguHu-
Te. YCTaHOBSBa, Y€ MBLXKATE WHAMBUAU
NnoHacsT no-gobpe HebNaronpuUATHU Kanma-
TUYHU YCIOBUSI B CPABHEHMWE C XEHCKUTE.
Mo paHHM Ha Sama et al. (2010)
napBuTe Ha JOLEPHOBUSA CEYKO ce Xpa-
HAT B cTbbNara U KOpeHuTe Ha pas/iMyHn
BUAOBE TPEBUCTUM pacTeHus, npuHagne-

Xawm Kbm  cemeiictBata Fabaceae
(Medicago sativa L.), Euphorbiaceae
(Onobrychis,  Amaranthus, = Camelia,

Melilotus, Euphorbia gerardiana Jacq.),
Asteraceae (Achillea millefolium L.) n gp.

Cnopes, Chorbadzhiev (1930) wun
Makarov (1968), napsute nssxaar novtu
usnara BbBbTPEWHOCT Ha LUeHTpasiHuA
KOpeH Ha JIloLepHoBUTE pacTeHus oT
wuitkata go 5-10 cm Hagony, KosiTo ce
n3NbABa CbC CTHLProTUHW. B eanH kopeH
3aBbpLUBa Pa3BMTUETO CU efHa napsa, a
cnopen Zhekova and Petkova (2010)
noseve ot egHa. NospefeHNTe pacTeHns
ns3ocrtaear B pasBUTMETO CW, dasar Mo-
MaTbK [06MB, MOCTENEHHO U3CHXBAT W Ji0-
LiepHoBWTE nosneta ce npopexgar. Cnopeg,
Makarov (1968) NtoLepHOBUAT CEYKO, KaKTO
N TONIEMUAT JIIOLLEPHOB XOOOTHUK, ca efjHa
OT OCHOBHMWTE MPUYMHM 38 6bP30TO NPOPEX-
JaHe 1 3armBaHe Ha NoLepHOBUTE NOCEBM.

Jo cblwoTo 3aknyeHve pgocturat
n apyrn asTopu. Petkova et al. (2005)
cuyuTaT, Ye HamasisiBaHeTo Ha MPOLYKTUB-
HOCTTa M AbAroTpanHocTTa Ha NioLepHo-
BUTE NOCeBU MOXe Aa 6bhe npeansBuka-
Ha OT MTONATOrEHHN OPraHN3Mu, KakTo U
OT HenpuaTenu, KOUTO MHAyuuMpart n3me-
HeHMsA B BMOXUMUYHUSA CBHCTaB Ha JoLep-
Hata. Habnogexrusta Ha asTopute npes
nocnegHuTe rofuMHN BBPXY pasnpocTpaHe-
HMETO Ha /IOLEPHOBUS CEYKO U MoBpeauTe
OT flapBuTe [oOkas3BaT, Ye BUABLT € BaXeH
dhakTop 3a NpexaeBpEeMEHHOTO 3arvBaHe
Ha NIoLLePHOBUTE pacTeHus.

Plagionotus floralis e cpep no-

weight of female individuals compared to
males, as well as the different color of the
first antennae joint, the basic joint, the
thigh ringlet and thighs of the three legs
couples. Based on these signs, the author
calculates the sex ratio, which varies over
the years. It finds that male individuals are
better tolerated by adverse climatic
conditions than females.

According to Sama et al. (2010),
the larvae of the alfalfa longhorn beetle
are fed to the stems and roots of different
types of grassy plants belonging to the
families Fabaceae (Medicago sativa L.),
Euphorbiaceae (Onobrychis, Amaranthus,
Camelia, Melilotus, Euphorbia gerardiana
Jacq.), Asteraceae (Achillea millefolium
L.) and others.

According to Chorbadjiev (1930)
and Makarov (1968), larvae eaten almost
the entire interior of the central root of
alfalfa plants from the neck to 5-10 cm
below, which is filled with sawdust. In one
root a larva ends its development, but
according to Zhekova and Petkova (2010)
more than one. The damaged plants are
lagging behind in their development,
yielding less, gradually drying out, and
alfalfa fields dilutions. According to
Makarov (1968), the alfalfa longhorn
beetle, as well as the clover leaf weevil,
are one of the main reasons for the rapid
dilution and destruction of alfalfa crops.

The same conclusion is reached by
other authors. Petkova et al. (2005)
consider that the reduction in productivity
and persistence of alfalfa crops can be
caused by phytopathogenic organisms as
well as by pests that induce alterations in
the biochemical composition of alfalfa.
Observations by authors in recent years
on the distribution of alfalfa longhorn
beetle and damage from the larvae have
shown that the species is an important
factor in the premature destruction of
alfalfa plants.

Plagionotus floralis is one of the
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B&XHWTE HACEKOMHW Henpuatenn no
nouepHara B palioHuTe Ha CapatoB U
KpacHogap B Pycusa (Sakharov, 1923;
Koval et al, 1998), HaxuuyeBaHckaTa
aBTOHOMHa NpoBMHUMA B A3bpbeiimkaH
(Talibov et al., 2017) wn B ronsima creneH
€ OTfOBOpPEeH 3a paspexgaHeTo Ha
CTapuTe NOUEPHOBU MOCeBM B PymMbHUMSA
(Mitrjuskin, 1940) n Cwbpbus (Buki¢ and
Eri¢, 1995). B KopeHuTe Ha niouepHaTa
napsute un3gbnbasBar  KaHasM,  Kato
npegnounTaT pacteHus ¢ gebenn kopeHw,
3atoBa W HaHeceHaTa Bpefja e OT
3HayeHue 3a No-Bb3PacTHUTE NIOLIEPHMU.

Moao6HO e MHeHWeTO W Ha Apyru
aBToOpuW, Cropej, KoOWTO Mo-CTapuTte WU
3anneBesieHn MloUepHN ce npegnountar
OT Bb3pacTHUTE UHAMBUAN, 3AW0TO Libp-
TAWMUTE pacTeHMs B TAX Ca U3TOYHMK Ha
xpaHa. B c. lynoso (o6nact Cunuctpa) B
ABe-TpUroguiiHa  JlouepHa Popova
(1968) Habnopasa 20-30% nospega ot
NIOUEPHOBUS CEYKO, a crnef TpeTata
rogmHa — 60-80%. Ha ocHoBaHue Ha Te3un
JaHHW aBTOpPBLT MpenopbyBa MIowmTe C
NoUepHa fa He ce 13nonssar noseye oT
yeTnpu rogmnHn. 3a nospega fo 100% ot
napsute Ha Pl floralis B no-ctapute
nouepHn B cenata Mapkoso u Onbryve-
Hey, (YupnaHcka oKoMs) M 3a cpegHu
3arybu B HanagHatute paiioHn mexay 10
n 30% cvobwasa n Chorbadzhiev (1930,
1932). Hdhopmanmsa 3a 70-80% nospepfe-
HW pacTeHus B 6-7- rogvwiHa nouepHa B
Kybpat gaBa Makarov (1968). 3a paiioHa
Ha Pyce, Zhekova (2018) poknagga 3a
18% noBpeneHn pacTeHns B CTaHO4aPTHU
nocesn (12,5 cm wmexaypeane) n 32%
NnoBpefeHn pacTeHus B LUMPOKOPEeSOBU
(70 cm wmexapypeame) noceeun, Kato ce
noTBbPXAaBa TeHAeHuuMsATa 3a No-BUCOK
NPOLEHT MOBpeAeHn pacTeHus B Mo-
cTapute nocesu (3-4 rop).

Crnopepn, Bdcsa (1979) u Bozsik
(2010, 2013) B YHrapusi nOLEPHOBUAT
Ceuyko psAgKo MpuuMHABa Bpeja Mo
KOPEeHUTE Ha floLepHaTa 1 e HenpuaTen ¢
MaJIKO 3HayeHue B CTapuTe JIIOLEPHOBYU
nocesn. BuabT ce cpewa yecto B CTpa-
HaTa, HO nonynauuMoHHaTa My M/TbTHOCT e

most important insect alfalfa pests in the
areas of Saratov and Krasnodar in Russia
(Sakharov, 1923; Kowal et al., 1998), the
Nakhichevan Autonomous Province of
Azerbaijan (Talybov et al., 2017) and to a
large extent responsible for the dilution of
the old alfalfa crops in Romania
(Mitrjuskin, 1940) and Serbia (Buki¢ and
Eri¢, 1995). At the roots of alfalfa, larvae
channel canals by preferring plants with
thick roots, so the damage is important for
older alfalfa.

Similar is the opinion of other
authors, according to them the older and
weedy alfalfa are preferred by the adult
individuals because the flowering plants in
them are a source of food. In the village of
Dulovo (Silistra region) in two-three years
old alfalfa Popova (1968) observed
20-30% damage from alfalfa longhorn
beetle, and after the third year — 60-80%.

Based on these data, the author
recommends that alfalfa crops should not
be used for more than four years. For
damage up to 100% of PI. floralis in the
older alfalfa in the villages of Markovo and
Opalchenets (Chirpan district) and for
average losses in the attacked areas
between 10 and 30% reported also
Chorbadjiev (1930, 1932). Information
about 70-80% of damaged plants in 6-7
year old alfalfa in Kubrat gives Makarov
(1968). For the Rousse region, Zhekova
(2018) reported 18% of damaged plants in
standard crops (12,5cm distance between
rows) and 32% of damaged plants in wide
rows (70 cm distance between rows)
crops, confirming the trend for higher
percentages of damaged plants in older
crops (3-4 yrs).

According to Bécsa (1979) and
Bozsik (2010, 2013) in Hungary the alfalfa
longhorn beetle rarely causes damage to
the alfalfa roots and is a pest with little
importance in the old alfalfa crops.

The species is common in the country, but
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HMCKa W noBpegara no swuepHoBUTe
pacTeHuss He oOka3Ba BUAHUE BbLPXY
pobvBa Ha 3eneHa Maca M CyXxo
BelecTBo. Mogo6HO MHeHVe n3passsa U
Paskalev (1977), cnopep KOroto Hsikou
BWOBE CEuykoBLM MoraT Ja cTaHart
BpPeAHU camo npu onpegeneHa ekonorny-
Ha obCcTaHoBKa.

BaxeH (pakTop 3a oOrpaHuyaBaHe
Ha MoBpeauTe OT flapBuUTe Ha Jwouep-
HOBUSI CEYKO e MosMBaHeTo. B HayyHaTta
niTepatypata ce cbobuwaBa, 4e B
HanosiBaHWTe OLEPHN KOMYECTBOTO Ha
noBpefeHnTe pacTeHnss e MHOrokpaTHo
no-masko OT TOBa B HeNo/MBaHuTe.
CobrnacHo wuscnegBaHusita Ha Grigorov
(1974) nnbTHOCTTA Ha NapBUTE Ha Nio-
LEepHOBMA CEYKO € MOo-rofigsMa B HeHa-
nosiBaHMTE N/OLLM, B PE3y/TaT Ha KOeTo U
nospegute B Tax gocturatr o 50-70% B
cpasHeHue ¢ 1,5% nospepa B nonerara c
nosMBaHe.

MopobHn pesyntatn nyb6nukysa
Ponomarenko (1940) 3a palioHn oOT
NsiBOTO Kpanbpexune Ha Bonra n Noushad
and Kazemi (1995) 3a AsepbaigxaH,
KOMTO [okasBaT, 4ye Mo-CUHO HanajHatu
OT NnapBuTe ca TPUTOAWLLHWUTE NOLEepPHU
6e3 HanosiBaHe, KbETO KOpeHuTe ca no-
rosiemMmu n no-rpyom.

MpPOTMBOMNOJIOXKHN 3aK/H0HYEHNS CHO6-
waeaTt Tamer et al. (1997) n Khamraev
(2003) ot HabnwaeHWsTa, NpoBefeHn B
nposuHumMnTe AHkapa u KoHs (Typuus), n
Kope3m u KapakannakctaH (Y36ekucraH).
ABTOpUTE yCTaHOBABAT, Ye noBpegaTa oT
NIOLEPHOBUSI CEYKO € MO-To/isiMa B NosimBa-
HW NIOLEPHK, B KOUTO HaNageHneTo goctura
bo 50%, B cpaBHeHVe C oTrnexaaHute npu
HenosIMBHM YCMOBWS, KbAETO rnoBpegarta e
3HaumTenHo no-Hucka (5%).

Cnopes Ponomarenko (1944) wn
Makarov (1968) ocTaBsHETO Ha NOLEPHU-
Te 3a CEMENPON3BOACTBO € NpeanocTaBka
3a yBenuMyaBaHe Ha uyucreHocTTa Ha Pl.
floralis, koeTo Hanara Te ga ce noagbp-
XaT YMCTU OT HenpusTensa u oT naeses-
HUTE pacTeHusi, KOUTO MpPefocTaBAT Xpa-
Ha 3a 6pbmbapuTe. CXxO04HO e CTaHOBU-
weto Ha Bozsik (2010, 2013), cnopep

its population density is low and the
damage to alfalfa plants does not affect
the yield of green matter and dry matter. A
similar opinion is expressed by Paskalev
(1977), according to him certain species
of insects can become harmful only in
certain ecological conditions.

An important factor in limiting the
damage caused by the larvae of alfalfa
longhorn beetle is the irrigation. In
scientific literature it is reported that in the
irrigated alfalfa the quantity of damaged
plants is many times less than that of the
non-irrigated. According to Grigorov
(1974), the density of larvae of the alfalfa
longhorn beetle is higher in non-irrigated
areas, resulting in damage to 50-70%
compared to 1.5% damage to irrigated
fields.

Similar results were published by
Ponomarenko (1940) for Volga and
Noushad and Kazemi (1995) for
Azerbaijan proving that three-year-old
alfalfa without irrigation, where the roots
are bigger and coarser, are more attacked
by the larvae.

Opposite  conclusions  reported
Tamer et al. (1997) and Khamraev (2003)
from the observations carried out in the
provinces of Ankara and Konya (Turkey),
and Korezm and  Karakalpakstan
(Uzbekistan). The authors found that
alfalfa damage was greatest in irrigated
alfalfa, where the attack reached 50%,
compared to those grown under non-
irrigated conditions where the damage
was significantly lower (5%).

According to Ponomarenko (1944)
and Makarov (1968), growing alfalfa for
seed production is a prerequisite for
increasing numbers of PI. floralis, which
requires to keep alfalfa crops clean from
the enemy and the weed plants which
provide food for the beetles. Similar is the
Bozsik's (2010, 2013) opinion that
excessive use of old, diluted and heavy
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KOroTO MpeKasieHOTO U3Mos3BaHe Ha cTapw,
paspefeHn U CUTHO 3ansieBesieHn SIIOLEPHN
6naronpuaTcTea pa3MHOoXaBaHeTo n
Bb3MOXHAaTa Bpesa OT JILEePHOBUS CEYKO.
Upe3 MHOroroguwHn npoyyBaHus
BbpXy eHTOMO(payHaTa Ha JfouepHaTa
Popova (1968) pokassa, Ye penyBaHeTO
Ha KynTypute B ceumTb60060poTa, M3nos-
3BaHETO Ha nowuTe C JouepHa He
rnoseye OT YETUPU TOOUHWU U OTAENSAHETO
Ha CEMEHHMTE yyacTbum Ha 1,5-2,0 km, a
owe no-gobpe Ha 4-5 km ot pgpyrute
yyacTbum ¢ 6060BM KynTypu, 0CO6EHO OT
cTapuTe JOLEpPHN, B 3HAYMTENIHA CTEeneH
onasBaTt JoLepHata 3a CemMe OT MHOro
HenpuaTenu, B T.4. U OT JIIOLEPHOBUS CEYKO.
FeHETUYHO AETEPMUHMPAHATA YCTOW-
YMBOCT Ha pacTeHusiTa KbM HaceKoMu
TpsbBa da ce M3Mn0/13Ba, KOSIKOTO TOBa €
Bb3MOXHO, 3aLL0TO NPeAoCcTaBsi NO-CUrypPHO
1 no-eMKacHO CpeacTBO 3a 3almTa Ha
HOBUTE COpTOBE OT Hacekomu. Bopbarta
Cpelly HacekoMuTe, KOUTO He ce BAnAAT
OT Te3n Mmepku, TpsibBa da ce BOAau C
xumuyecku cpeactaa (Yankulov, 1996).
Cnopes, Nikolova and Kertikova
(2008) n3non3saHeTo Ha TOosiepaHTHK (cna-
60 u4yBCTBUTENHW) COPTOBE M 06pasun
NlouepHa € eguH  OT  Hali-CuUrypHuTe
MeToau 3a 6opba c BpegHUTE HACeKOMMU,
KakTO M BaXHO 3BEHO OT MHTerpupaHarta
cucTeMa 3a ona3BaHe Ha KynTypHuTe
pacteHust ot Henpustenu. Cb3gaBaHeETO
N OTINeXxgaHeTo Ha YCTOWYMBU COpTOBE
noLepHa uma 0co6eHo roNsiMo 3HadeHue
B bopbata cpelly noyuBeHUTe HenpusTe-
nn. Mpu TAX OCHOBHaTa Bpeja HaHacAaT
napBuTe, KOUTO BOOAT CKPUT HAauuMH Ha
XMBOT, N nopagu ToBa 6opbarta c Tesu
BMIOBE € MHOTO TpyAHa. Pesyntatute ot
npoyyYBaHMsiTa Ha aBTOPUTE  BBLPXY
MOYBEHUTE HEMPUATENN MpU NoUepHaTa
rokasear, Ye C HUCHK MPOLEHT Ha nospe-
[Ja OT NlapBaTa Ha J/IloLEPHOBKS CEYKO ca
coptosete ,Japa” (17,4%) n ,lpucta 2"
(28,6%). Mo-cunHO HanagHaTu ca UHAOM-
BUAYya/lHUTE pacTeHus, OTINexaaHn Ha
no-roaisMa XpaHuTesiHa naol, npu KouTo
HanageHveto e cpefdHo 62,0%, pokato
npu NoceBuTe € 3HAYUTESTHO MO-HUCKO —

weedy alfalfa crops favors reproduction
and possible damage by alfalfa longhorn
beetle.

Through many years of research on
the entomofauna of alfalfa Popova (1968)
proves that rotation of crops, the use of
alfalfa crops for no more than four years
and the separation of seed areas at
1.5-2.0 km, and even better 4-5 km from
other legumes, especially from the old
alfalfa crops, largely protect the alfalfa
from a lot of enemies, incl. and the alfalfa
longhorn beetle.

Genetically determined plant-to-
insect resistance should be used as much
as possible because it provides a safer
and more efficient means of protecting
new varieties of insects. The control of
insects that are not affected by these

measures must be carried out with
chemical means (Yankulov, 1996).
According to  Nikolova and

Kertikova (2008) the use of tolerant
(slightly sensitive) varieties and alfalfa
samples is one of the safest methods for
control of harmful insects, as well as an
important unit of the integrated system for
protecting crops from pests.

The creation and cultivation of resistant
alfalfa varieties is particularly important in
the control against soil pests. In them, the
main damage is caused by the larvae that
lead a hidden way of life, and therefore
the control of these species is very
difficult. The results of the authors’ studies
on alfalfa pests in the alfalfa show that the
Daria (17.4%) and Prista 2 (28.6%)
varieties have a low percentage of
damage to the alfalfa longhorn beetle.

The individual plants grown on a larger
food area, where the attack is on average
62.0% are more attacked, while in the
standard crops are significantly lower —
27.3%. The "Dara" and "Prista 2" varieties
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27,3%. Coptosete ,Odapa” u ,lMpucta 2”
ca C ycTaHOBEHa HUCKa CTerneH Ha cMmece-
Ha nospefa OT MOYBEHW HENpUATENN ”
mMoraT ga 6baaT noaxogslla 3apoguilHa
nnasma 3a TonepaHTHocT kbM PI. floralis.
Mpv M3NUTBAHETO Ha LUECT reHnnasMu B
ycnosusas Ha KCO Zhekova (2017) cbo6-
lasa, Ye Hain-gobpn KOMMIEKCHN pesyn-
Tatn nokassa reHnsiasmara SP-CI1 08-1,
KOeTo faBa OCHOBaHue fJa 6bae BkIoue-
Ha B CeIeKUNOHHK Nporpamu, CBbp3aHu ¢
TbpCEHe Ha reHM 3a BMCOKa NPOAYKTMB-
HOCT Ha JlouepHata 1 3a ToNepaHTHOCT
Ha KynTyparta KbM BpefuTesnu.

Mpy cpaBHsABaHe Ha pesyntarute
OT OVMOXUMWYHMSA aHa/In3 Ha  34paBu
KOpeHn c Te3n Ha 6ONHW OT KOpPEeHOBO
THUEHEe W NOBpPefeHW OT JlapBuTe Ha
NOLEPHOB CEYKO € YCTaHOBEHO, Ye 1 npu
[Barta CTpecoBu (pakTopa MeTabonmTHUA
OTrOBOP Ha pacTeHusiTa e eAHOMOCOYEH.
CbAbpXKaHNETO Ha CYpOBU BAAKHWHW,
Kasiumin 1 obwm doeHom ce yBennyaea, a
CbAbpXaHNeTo Ha ¢ocdop, MarHesunin u
3axapu ce NoHwxasa. Pasnmuusata mexay
Bb3[EeNCTBMETO OT KOPEHOBOTO FHUEHE Y
nospeauTe OT JIIOLLEPHOBUA CEYKO ca, ye
B 60/IHUTE OT KOPEHOBO THWEHE KOpeHu
CbAbPXaHNETO Ha CypoB NPOTEWH 1 cano-
HUHM HamansBsa (llieva, 1996; Jurzysta,
1979), a npu nosBpefeHUTe OT napsara —
ce yesenuuaBa (Petkova et al.,, 2005).
PesyntaTuTe nokasBaT 3HauuTesIHa Hecne-
LUNGINYHOCT B OTTOBOPUTE Ha pacTeHusTa
npu npoyyeHUTe nokasarenu Ccnpsmo
natoreHa u Henpuatens. Bb3mMoxHO e
pasmepbT U XapakTepbT Ha OTroBopuTe
[Ja 3aBWCAT OCHOBHO OT CTeneHTa Ha
nospejgara, npuYuMHeHa OT CTpecoBuTe
(hakTopM 1 CTeneHTa Ha YCTOMYMBOCT Ha
pacTeHusiTa kbM cblumTe (Edreva, 1989).

CanoHuHuTe B NloLepHaTa npuHas-
nexar KbM rpynata Ha TpuTepneHouaHu-
Te CamnoHWHM N OCHOBHO Ca KOHLeHTpupa-
H/A B KOpeHuTe, kaTto ca YCTaHOBEHWU
FeHETUYHU Pa3/IMKM B KOHLEHTpaLmsaTa uM
npu pasnnyHuTe COpTOBE U noApacTu
(Bickoff et al., 1972; Nowacka and
Oleszek, 1994; Nozzolillo et al., 1997;
Yazdi-Samadi et al.,, 2004; Georgieva et

have a low degree of mixed damage from
soil pests and may be suitable germplasm
for tolerance to PI. floralis.

In the study of six germplasms in CVT,
Zhekova (2017) reported that the best
complex results show the germplasm SP-
SP 08-1, which warrants inclusion in
selection programs related to the search
for genes for high productivity of alfalfa
and for tolerance of crop to pests.

When comparing the results of the
biochemical analysis of healthy roots with
those damaged by alfalfa longhorn beetle
and root rot, it was found that under both
stress factors the metabolic response of
plants was unidirectional.

The content of raw fiber, calcium and total
phenols increases and the content of
phosphorus, magnesium and sugars
decrease. The differences between effect
of root rot and damage by alfalfa longhorn
beetle are that in root rot roots the content
of raw protein and saponins decreases
(llieva, 1996; Jurzysta, 1979), and in the
case of the damaged by the larvae -
increases (Petkova et al., 2005).

The results show significant non-
specificity in plant responses in the
studied pathogen and pest indicators. It is
possible that the magnitude and nature of
responses will depend mainly on the
degree of damage caused by the stress
factors and the degree of resistance of the
plants to the same (Edreva, 1989).

Saponins in alfalfa belong to the
group of triterpenoid saponins and are
mainly concentrated in the roots, with
genetic differences in their concentration
in the different varieties and regrowth
(Bickoff et al., 1972; Nowacka and
Oleszek, 1994; Nozzolillo et al., 1997;
Yazdi-Samadi et al., 2004; Georgieva et
al., 2012; Nikolova et al., 2012; Nikolova
et al., 2015). The presence of saponins in
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al., 2012; Nikolova et al., 2012; Nikolova
et al.,, 2015). HannumeTo Ha canoOHWUHWU
npu noLepHara ce CBbp3Ba C Pe3UCTEHT-
HOCTTa KbM HSIKOW HENnpuAaTenun u natore-
Hn (Pedersen et al., 1976; Sutherland et
al., 1982; Gorski et all., 1991; Tava et al.,
1992; Tava and Odoardi, 1996; Sylwia et
al., 2006; Chaieb, 2010).

OnpegeneHa pons 3a orpaHvMyaBa-
He Ha nonynauuMoHHaTa MIbTHOCT Ha
JOLEPHOBUS CEYKO MMAT U BUONOTMYHMTE
areHTun, cpef KouTo edeKTMBEH KOHTPOI
oKasBaTr ekrtonapasuTouguTe OT CeM.
Braconidae (Hymenoptera). Mo gaHHu Ha
Mitrjuskin (1940) B PymbHUS No napsute
Ha PI. floralis napasutupa BuabLT Bracon
lautus Szepl. PasnpocTtpaHeHneTo Ha napa-
3UTOMABLT U OTCTpPaHABaHETO Ha HanagHa-
TUTE pacTeHus crnopepg aBTopa ca eavH-
CTBEHMTE €(PEKTUBHU METOAM 3a YHMLLO-
XaBaHe Ha HenpuATens. OnapasuTeHu
napeu Ha PI. floralis ot B. lautus ca ycta-
HoBeHM OT Tanasijevic (1962) B nouepHn
B Cbpbuss n MakegoHusa. B Kutali kato
Hali-BaXXHW €CTeCTBEHW BparoBe Ha
NIOLEPHOBUS CEYKO ce cbobLiaBaT noces-
Hata BpaHa Corvus frugilegus L. un ekro-
napasutonga Microbracon sp. [Bracon
sp.] (Fu and Xie, 1986).

B Typuusa no napsute Ha Pl. floralis

e uaeHTudmumpaH Apyr BuUf  eKTo-
napasutomp ot poa Bracon - Bracon
nigriventris Wesmael 1838, koiTo ce

cbobLiaBa M KaTo HOB BWfA 3a CTpaHaTa
(Beyarslan et al., 2005). Cnopep, aBTopu-
Te napasuTbT ce cpewa B lManeapku-
yeckarta 30Ha — KaBkas, LleHTpanHa A3us,
KasaxctaH, MoHronmsa, Pycua, 3anagHa
EBpona, a roctonpMemMHuum ca oLepHo-
BWS CEYKO U AP. BUAOBE HACEKOMM.

Ziki¢ et al. (2012) 3a nMbpBU MbT
Ccbob6LiaBaT faHHM 3a BUAOBUS CbCTaB Ha
poa Bracon (nogcemelictBo Braconinae)
Ha TeputopusTa Ha Cbpbus. TpugeceT n
oceM OT CbO6LUeHNTe BMAA Ce cpeLiaT B
Bbbarapua, B T.4. M BUABLT Bracon
(Lucobracon) nigriventris Wesmael 1838 ¢
roctonpuemHuun  Plagionotus  floralis
(Cerambycidae), Hylobius piceus n
Pissodes pini (Curculionidae). Zhekova

alfalfa is associated with resistance to
some pests and pathogens (Pedersen et
al., 1976; Sutherland et al., 1982; Gorski
et al.,, 1991; Tava et al., 1992; Tava and
Odoardi, 1996; Sylwia et al., 2006; Chaib,
2010).

Some biological agents are also
responsible for limiting the population
density of alfalfa longhorn beetle, among
which  the ectoparasitoids of the
Braconidae (Hymenoptera) are effective
control. According to Mitrjuskin (1940) in
Romania on the larvae of PI. floralis
parasite the species Bracon lautus Szepl.
According to the author, the spread of the
parasitoid and the removal of attacked
plants are the only effective methods of
destroying the enemy. Parasited larvae of
Pl. floralis from B. lautus were established
by Tanasijevic (1962) in alfalfa in Serbia
and Macedonia. In China, as the most

important natural enemies of alfalfa
longhorn beetle, are reported Corvus
frugilegus L. and the ectoparasitoid

Microbracon sp. [Bracon sp.] (Fu and Xie,
1986).

In Turkey on the larvaes of Pl
floralis has identified another type of
ectoparasitoid of the genus Bracon -
Bracon nigriventris Wesmael 1838, which
is also reported as a new species for the
country (Beyarslan et al., 2005).
According to the authors, the parasite is
found in the Palearctic zone - the
Caucasus, Central Asia, Kazakhstan,
Mongolia, Russia, Western Europe, and
hosts are alfalfa longhorn beetle and
others insect species.

Ziki¢ et al. (2012) reported for the
first time data about the species of Bracon
(subfamily Braconinae) in the territory of
Serbia. Thirty-eight of the reported
species occur in Bulgaria, including the
species Bracon (Lucobracon) nigriventris
Wesmael 1838 with hosts Plagionotus
floralis (Cerambycidae), Hylobius piceus
and Pissodes pini (Curculionidae).
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(2015) oTuuTa, Ye  OTHOCUTENHOTO
KONIMYEeCTBO Ha onapasuTeHuTe fapBu Ha
Pl. floralis ot Bracon (Lucobracon)
nigriventris Wesmael 1838 Bapupa ot 0
00 12,5% B 3aBMCUMOCT OT Bb3pacTTa Ha
NOLEPHOBUTE MOCEBMN.

B eHTOMOMOrMyHaTa NuTEpaTypa
uMa Masiko AaHHu 3a 6opbara c nwouep-
HOBWS CEUKO.

Copep Makarov (1968) unsnonssa-
HETO Ha XMMUYHW NPOAYKTW 3a pactuten-
Ha 3awmTa cpeuly napsute e Heediek-
TUBHO MeponpusATue nopagu CKpUTUS UM
HauMH Ha XMBOT. Ha oOcCHOBaHve Ha
pesyntatu ot 1abopaTopHO U3NUTBaHe 3a
epukacHoCT Ha ocem npoAykta 3a
pactTutesniHa 3awmTa (Beye U3BbLH yrnoTpe-
6a) cpelly Bb3pacTHUTE MHAMBUAN, aBTO-
pbT Npeanara xmMuyeckaTa 6opba ga ce
nposee cpely 6pbmbapute, korato Te
Ce XpaHAT C LBEeTHUTe yacTu Ha nneses-
HWTE pacTeHus B JOLEPHOBUTE MNOCEBU
UM OKOMO THAX, Npeau siuecHacsHe. 3a
HamasisiBaHe 4MC/IeHOCTTa Ha HenpusaTens
ZlonpuHacs 1 OKOCSIBAHETO Ha nieBesiHaTa
pacTUTENHOCT OKOJI0 /IOLLePHOBUTE NoseTa.

buki¢ and Eri¢ (1995) npepnarat
pasopaBaHe Ha NoceBuTe W M3rapsiHe Ha
cbbpaHnTe KopeHu, 3a Aa ce npeaoTepa-
TW UMarMHMpaHeTo Ha Bb3pacTHUTE Hace-
KOMU 1 MHTEH3MBHO HanosiBaHe, KOeTo Mo-
Mara 3a HamasisiBaHe Ha LweTute. ABTopu-
Te cuuTaT, Ye xumuyeckata obpaboTka
AaBa cnabwu pesyntartu.

Fu and Xie (1986) n3nutBaT etu-
KacHOCTTa Ha XUMWYHW NPOAYKTM 3a pac-
TuUTesHa 3awmTta cpely Pl. floralis u ycta-
HoBsiBaT, Ye AumetoaT (40%) ocurypsisa
ehekTuBEH KOHTPO/ BbPXY HenpuaTens.
3a 6opba c nouLepHOBKA ceuko B Mbpums
e peructpupaH Diazinon 60 EC (60%
diazinon) (Chimac Agriphar SA, 2005).

B bBbuarapua HAMa nNpoaykT 3a
pacTutenHa 3alwuta, perucTpupaH 3a
6opba cpelly nouepHoBus ceyko (BFSA,
2018). Zhekova and Nikolova (2015)
n3nuTBaT B s1abopaTopHU YC/I0BUA OCEM
MHCEKTMUMAA cpelly Bb3pacTHUTE WHAM-
BUAW Ha NOLLEPHOBKA CEYKO OT rpynu 1B,
3A n 4A no knacudmkaumusaTa Ha IRAC.

Zhekova (2015) reported that the relative
amount of infected larvae of PI. floralis
from Bracon (Lucobracon) nigriventris
Wesmael 1838 ranges from 0 to 12.5%
depending on the age of alfalfa plants.

In entomological literature, there is
a little information about pest control of
alfalfa longhorn beetle.

According to Makarov (1968) the
use of chemicals against larvae is
ineffective because of their hidden
lifestyle. Based on the results of a
laboratory test on the efficacy of eight
plant protection products (already out of
use) against the imago, the author
suggests that the chemical treatment
should be carried out against the beetles
when they eat the floral parts of the weed
plants in or around the alfalfa crops,
before the oviposition. To reduce the
number of the enemy contributes also the
cutting of the weeds around the alfalfa
fields.

buki¢ and Eri¢ (1995) offer plowing
and burning roots to prevent the
imagination of adult insects and intensive
irrigation, which helps to reduce damage.
The authors consider that the chemical
treatment gives poor results.

Fu and Xie (1986) tested the
efficacy of chemicals products against Pl.
floralis and found that Dimethoate (40%)
provides effective control of the pest. To
control of the alfalfa longhorn beetle in
Greece, Diazinon 60 EC (60% diazinon) is
registered (Chimac Agriphar SA, 2005).

In Bulgaria there is no insecticide
product registered for control of alfalfa
longhorn beetle (BFSA, 2018). Zhekova
and Nikolova (2015) tested eight
insecticides against the adults of the
alfalfa lohghorn beetle from IRAC groups
1B, 3A and 4A in the laboratory. Synthetic
pyrethroids (3A) Karate Zeon (lambda-
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CuHTeTnuHnte nupetpoungmn )(3A) Kaparte
3e0H (nambpga-umxanoTpuH) n feuymc 2,5
EK (pentameTpuH) M HEOHUKOTMHOMAA
(4A) Kanunco 480 CK (Tnaknonpup)
nokaseat 6bpP30 MHULUMAHO AECTBME U
BMCOKa edmKacHOCT. HeoHukoTuHOMaUTe
(4A) MocnunaH 20 CI (auetamunpug) u
Aktapa 25 BI' (TnameTtokcam) nokassar
He3a0BO/ITENEH E(EKT.

V3cnepBaHusiTa Ha Toshova et al.
(2010, 2017) u Imrei et al. (2014, 2018)
rnokaseart, 4Ye XbATUTe yOPECLEHTHU
kanaHn (CSALOMON®ARDb3z u TERN
lure) moraT ga ce M3non3Bar YCMneLwHo 3a
OTKpMBa@HE W KOHTpO/IMpaHe Ha OrHuwa
Ha BpeauTens.

N3BOAN

MpencTaBeHUTe NuTepaTtypHu AaH-
H/ MOKa3BaT, 4Ye JILEPHOBUAT CEYKO €
cpep, MKOHOMUYECKN OMacHUTe HenpusTe-
M No JfilyepHaTa B MHOMO CTpaHu B
EBpona n cBeTa, U e4uMH OT OCHOBHUTE
(hakTopM 3a HamansiBaHe Ha AbAroTpaii-
HOCTTa W MpexXxAeBPeEMEHHOTO 3arvBaHe
Ha nouepHoBuUTe nocesun. 3a paspaboTka
Ha ecpbekTuBHM cuctemmn 3a 6opba, ycu-
NMATa Ha yYeHuTe B Te3un CTpPaHu ca Haco-
YeHN KbM u3yyaBaHe Ha (PeHONornyHuTe
1 BUOIOTMYHM OCOBEHOCTUN Ha HenpusiTe-
Ns1, BpeAHaTa AeiHOCT Ha NapBuTe, KakTo
M crnocobute 3a oOrpaHMyaBaHeETO W;
TbPCEHE Ha TEHM Ha YCTOMYMBOCT Ha
nouepHata kbm Pl floralis 1 Ha HoBM
MeToAM 1 cpefcTBa 3a 6opba.

cyhalothrin)  and Decis 25 EC
(deltamethrin) and neonicotinoid (4A)
Calypso 480 SC (thiacloprid) exhibit rapid
initiation and high efficacy. Neonicotinoids
(4A) Mosptan 20 SP (acetamiprid) and
Aktra 25 WG (thiamethoxam) show an
unsatisfactory effect.

The studies of Toshova et al.
(2010, 2017) and Imrei et al. (2014, 2018)
show that yellow fluorescent traps
(CSALOMON®ARbD3z and TERN lure)
can be successfully used to detect and
control the pest.

CONCLUSIONS

The presented literature shows that
alfalfa longhorn beetle is among the
economically dangerous alfalfa pests in
many countries in Europe and the world
and one of the main factors for reducing
the durability and premature dying of
alfalfa crops. For the development of
effective control systems, the efforts of
scientists in these countries are aimed at
studying the phenological and biological
characteristics of the pest, the harmful
activity of the larvae, as well as ways of
limiting it; looking for alfalfa resistance
genes to PI. floralis and new methods and
means of pest control.
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PE3IOME

M3cnegBaHeTto e npoBefeHO B
nepuopa 2014-2017 rogvHa B OMWUTHOTO
none Ha N3C ,,06pasLoB ungauk” - Pyce.
OnuTBLT € 3a/10keH No 6/710KOBUSA METO/, B
yeTnpu NOBTOPEHUS, C rOSIEMUHA Ha ONUT-
Hata napuena 10 m® u paHaoMU3NpaHo
pasnosioxeHne Ha BapmaHTute. O6eKT Ha
npoyyBaHe e 3UMHUSA MacnogaeH xmopusa
panuua Jackson. CblWuMAT € 3acAT B YeTu-
pyv cpoka Ha centba, Nnpe3 paBeH UHTEp-
Ba/ OT BpeMe CbC efHakBa ceuTtbeHa Hop-
ma (6 kg ha™) npu eaHn U CbLUM NOYBOOG-
paboTBallM NpeacenToeHn MeponpusaTus.

CronaHckata NpoAyKTUBHOCT Ha ce-
MeHaTa e OTyeTeHa Mo CcfefHUTe Mnokasa-
Tenu: po6us Ha 3bpHO, kg ha™; cTpYKTypHU
efleMeHTUN — BUcourHa Ha 1 pacTeHue, 6poii
N Maca Ha 6o6oBeTe B 1 pacTteHue, 6poii n
Maca Ha CemMeHaTa B €[HO pacTeHue;
CbAbpXaHne Ha NNacTUAHU NUTMEHTH.

Llenta Ha HacToSLLOTO npoyyBaHe
e [ia ce Nnpoyyn B/IMSIHWETO Ha CPOKa Ha
cemtba BbpXy NPOAYKTUBHOCTTA Ha
3MMHaTa panuua xmbpwug Jackson.

Accepted: 30.07.2019

Published: 07.10.2019

SUMMARY

The study was carried out from
2014 to 2017 in the experimental field of
IASS "Obraztsov Chiflik" - Rousse. The
field experiment was a randomized block
design with  four replications and
harvesting plot size 10 m?. The object of
the study was Jackson winter oilseed rape
hybrid. It's the same sowing times, over
an equal time intervals at with the same
sowing rate (6 kg ha™) and at the same
soil pre-sowing agrotechnics activities.

The economic seeds productivity by
the following indicators was reported:
grain yield, kg da™; structural elements -
plant height, beans number and beans
mass per plant, seeds number and seeds
mass per plant; content of plastid
pigments.

The aim of present study was the
impact of sowing time on the productivity
of Jackson winter oilseed rape hybrid to
be investigated.
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YcTaHOBEHO €, 4e Hai-ronsama
pons npu copmMMpaHeTo Ha AobuBa Ha
ceMeHa OT 3MMHa panwvua, okassa cpoka
Ha ceuTtba, creggaH OT ycnoBMATa Ha
rogvHara.

KntovoBn gymum: 3umHa panuua,
NPOAYKTUBHOCT, CTRYKTYPHMW €/IEMEHTU Ha
gobusa, pgatum Ha ceutba, naacTuUgHu
NUrMEHTH

YBO/[,

Panvuara (Brassica napus) npous-
nM3a ot CpefusemMHOMOPMETO, HO ce
oTrnexaa mMacoBo Npu XnageH nu ymepeH
KnMMat B uUenua cBAT. He e MHoro
NMPeTeHLMO3HO pacTeHne U pacTte aobpe
npu HWUCKM Temnepatypu. B Hawarta
CTpaHa T4 ce oTrnexga npegumMHoO B
CpepgHa n CeepHa bbnrapus, ubdTn OT
15 anpun po 10 wmai, nopagn Tasu
npuyvHa ce fBABa MacoB W3TOYHUK Ha
npatlew, 3a nyenvre.

[atata Ha ceutba Ha 3uMMHaTa
panuua urpae BaxHa poss npu nportuya-
HETO Ha ha3nTe M Ha pa3BuTUE, HO Haii-
3HAUYUTEsTHO B/IMSIHWE OKa3Ba BbpXy J06u-
Ba. B moBeyeTo c/nyyanm KbCHUTE CPOKOBE
Ha ceutba ca npuynHa 3a obpasyBaHeTo
Ha no-masko usetose (lvanova et al., 1999).

MpoBegeHNTE MHOTO6PONHN NPOYY-
BaHVWA B YKpaliHa nokassar, Ye Makcu-
MasnieH nobus 3200 kg ha™ n macneHoct
47.27% ca nonyyeHn npu ceutba B
nepuopa ot 28.08 no 01.09. 3aKkbCcHsABa-
HeTo Ha ceutbarta ¢ 5-10 gHu BoAM OO
CHWXaBaHe Ha fobusa c 15 kg ha™, a Ha
mMacneHocttra ¢ 1.93% (Shelestov and
Vdovichenko, 1985, 1991).

OT usnuTBaHUTE 4 copTa npu Aatu
Ha ceutba 7 - 27.09; 16 - 20.10; 13.11;
3.12 B AHInus, Hali-BUCOK fo6me ot 6700
kg ha™, macneHocT 43.3% 1 6poii cemeHa
B nnoja 26.4, ca NosyvyeHn npu copt
Dxetr Hbop n pata Ha ceutba 13.11
(Jenkin and Leitch, 1986).

B oTpgenHun paiioHn Ha Monwa wu
Pycusa ca 3anaradm onvTtu 3a U3NUTBaHe U
HammpaHe Ha Hali-noaxofsawmns nepuog,
Ha ceuTtba. Bb3 ocHoBa Ha nosyyeHuTe
pesyntatm e CTMrHato fga wussoga, 4e

It was found that sowing period had
the strongest effect on seeds yield of
winter rape, followed by the conditions of
the year.

Key words: winter rape,
productivity, structural elements of yield,
sowing dates, plastid pigments

INTRODUCTION

Rapeseed (Brassica napus) comes
from the Mediterranean, but is grown
massively in cool and temperate climates
around the world. It is not a very
pretentious plant and grows well at low
temperatures. In our country, it is mainly
grown in Central and Northern Bulgaria
and flower from April 15 to May 10,
because of which the rape is a main
source of pollen for the bees.

The winter rape sowing time plays
an important role in the development
stages pass, but it has the most
significant effect on the seeds yield. In the
most cases the late sowing leads to the
formation of fewer flowers (lvanova et al.,
1999).

Numerous studies in Ukraine were
showed that maximum vyield of 3200 kg
ha’ and oil content of 47,27% were
obtained at sowing from 28 August to 01
September. The sowing delaying by 5 to
10 days results in decrease in yield by 15
kg ha’ and in oil content by 1,93%
(Shelestov and Vdovichenko, 1985,
1991).

Of the 4 varieties tested at sowing
times 07 - 27.09; 16 - 20.10; 13.11; 3.12,
in England, the highest yield of 6700 kg
ha™, oil content of 43,3% and 26,4 seeds
number per pod were obtained from the
Jet Neof variety and sowing date 13.11
(Jenkin and Leitch, 1986).

In some regions of Poland and
Russia, the field experiments were carried
out to find the most suitable sowing
period. Based on the results obtained, it is
concluded that the optimal sowing time for
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ONTUM&/THUS CPOK 3a ceutba Ha 3UMHa
MacnofaiHa panuua e nbpsearta noJsoBu-
Ha Ha aBryct (Moore and Cuy, 1997;
Anderson and Bengtsson, 1992; Vos and
Putten, 1997).

Onutute n3sBegeHn B IHCTUTYTa No
ypaxmute B [lneBeH, NOTBbpPXAABaT
[aHHUTE Ha ApYyrM aBTOPU, Ye CPOKbT Ha
cemTba Ha 3MMHa panuua BfMsie BbpXy
NPOAB/IKNTESTHOCTTA Ha BEreTauMoHHUS
nepuod u 3uMoycToiumBocTTa. [lpun
centba Ha 20.08. nepuogbT MNOHUKBaHE —
Mb/iHA 3pANOCT Ha cemeHaTa obxsalla
306 gHu, a npu centba Ha 10.10. — 255.
Hali-Bucok pobus cemeHa B CeBepHa
Bbnrapusa e nosnydyeH npu gata Ha centba
Ha 10.09. — 4300 kg ha™ (Stefanova, 1990).

3a paiiloHa Ha Pyce, TakuBa
nscneABaHns sMnceaT, KOeTo onpeaenv
LenTa Ha HacToALLOTO NpoyyYBaHe — Aa ce
npoyyn BAWSHMETO Ha cpoka Ha ceutba
BbpXy MPOAYKTMBHOCTTA Ha 3MMHaTa
panvua xnbpwug Jackson.

MATEPWNAN N METO4WA

MpoyyBaHeTO € M3BEAEHO B OMUT-
HOTO nosne Ha MN3C ,06pa3uyoB Yndamk”
rp. Pyce npes nepunoga 2014-2017 r., Ha
naow, ot 5 da Ha u3NyXeH 4YepHO3eM.
O6eKT Ha n3cneaBaHeTo e 3uMHa Macsio-
JanHa panuua xnbpug Jackson. MNMoysata
ce xapakTtepusupa ¢ oosp kanmes (33.17
mg 1OOg'l nousa), HeJocTaTbyeH a3oTeH
(16.84 mg 1OOg'1 noysa) u cnab gpocdo-
peH (6.15 mg 100 g'l nousa) xpaHuTeneH
¢ooH. TMouBeHa peakums (pH) e cnabo
kncena (B8 KCL 5.6 - 6.7, cTeneH Ha
HaCMTEHOCT ¢ 6a3n 89 - 92 %).

Panvuarta e 3acata cneg npepuiec-
TBEHUK MOJICKM rpax copT Pyce 1, npu T10-
peHe ¢ a30T — 140 kg ha™ a.B., dhoccop —
80 kg ha™ a.B. n kanuii — 40 kg ha™ a.B. C
OCHOBHaTa 06paboTka efHOKpaTHO ca
BHeceHu dhocdopa,kanma n 30% oT aso-
Ta, @ OCTaHasI0TO KONMYECTBO € BHECEHO
npes3 nponeTTa, cneq Bb306HOBSIBAHE Ha
BeretTauuaTa Ha 3vMHarta panuua. Cewnt-
6ara Ha KynTypaTa € n3BbpLleHa B YeTu-
pu gatu (I pata — 22.08 — 26.08, Il gata —
05.09 — 09.09, Il pata — 19.09 — 23.09 u

winter oilseed rape is the first half of
August (Moore and Cuy, 1997; Anderson
and Bengtsson, 1992; Vos and Putten,
1997).

The experiments carried out at the
Institute of Forage Crops in Pleven
confirm the results of other authors that
the sowing time of winter rape affects the
growing season duration and winter
hardiness. The germination - full seeds
maturity period at sowing time 20 August
spanned 306 days, and at sowing on 10
October — 255 days. In Northern Bulgaria
the highest seed yield of 4300 kg ha™* was
obtained at sowing time 10 September
(Stefanova, 1990).

There are such studies missing for
Rousse region which determined the
purpose of this study — to investigate the
effect of sowing time on the productivity of
Jackson winter rape hybrid.

MATERIAL AND METHODS

The study was carried out in the
experimental field of the Institute of
Agiculture and Seed Science "Obraztsov
chiflik" - Rousse in the period 2014-2017,
on an area of 5 da on leached
chernozem. The subject of the study is
the winter oilseed rape hybrid Jackson.
The soil is characterized by good
potassium (33.17 mg 1OOg'l soil),
insufficient nitrogen (16.84 mg 1OOg'l soilz
and poor phosphorus (6.15 mg 100 g
soil) nutrative rate. The soil reaction (pH)
is slightly acidic (in KCL 5.6 - 6.7, degree
of saturation with bases 89 - 92%).

Rapeseed was sown after the pre-
crop field peas Ruse 1 variety, with
nitrogen application rates of 140 kg ha™
a.s., phosphorus - 80 kg ha™ a.s. and
potassium - 40 kg ha™ a.s. The phosphorus
and potassium as well as 30% of nitrogen
were applied once at basic tillage before
sowing, and the rest of the nitrogen was
imported in the spring, after the beginning
of the winter rape growing season. The
sowing of the crop was performed in four
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IV gata — 03.10 — 07.10), kaTo C NbpBarta
JaTa e cnaseH ONTUMasIHMSA 3a paiioHa
cpok (Popov et al., 1966). MNMepnoga Ha
3acsiBaHe oOkKasBa CW/IHO B/IMSIHWE BBbPXY
pa3BUTVETO Ha pacTeHusiTa U HacTbnea-
HeTOo Ha (pasa poseTka. OT Hesa 3aBUCK B
KakBa CTEMeH Ha 3akafeHOCT pacTeHuaTa
e nocpewHatr 3umara, a OT TaM W
npoLeHTa Ha M3Mpb3BaHe M NoBuMLLIABaHe
Ha pobumBa. OMUTLT e 3a/lokeH npes3
paBeH uTepBas1 OT Bpeme — 15 AHu, C
eflHakBa ceuTbeHa Hopma (6 kg ha™) npu
efHNn N CblWM No4YBOOOPAOOTBALLHM
onepaumm — nauMtka opaH Ha 20 cm,
TPUKPATHO [MCKOBaHe U NpeacentoeHo u
cnegcenTbeHo BasMpaHe.

Bcekn onut e peanusumpaH npu
yeTMpn cxemum Ha ceutba no 6710KOBUSA
MEeTOA, B UeTMPW MOBTOPEHNUS, C rofieMmHa
Ha pekonTHaTa mapuena 10m® u paHgo-
MWU3MPAHO Pa3nosIoKEeHNEe Ha BapuaHTuTe.
Bopbata ¢ nnesenvte n HenpusaTenuTe e
u3BexgaHa npu HeobxoguMMOCT C NOAXO-
AN XepOULMAN Y MHCEKTULMNAN.

MpnbupaHeTo Ha 3UMHaTa panuua
€ M3BbpLUIEHO BbB (ha3a MbjiHa 3PA/IOCT,
a npoayktneHoctTa (kg ha™) e ycraHose-
Ha nocpescTBOM GMOMETPUYHNTE Nnokasa-
TeNn: BUCOYMHA Ha pacTeHuaTa (cm);
6poii n maca Ha 6o6oBeTe B 1 pacteHue
(g); 6poii M maca Ha cemeHaTa B 1
pacTteHue (g). 3a oTyMTaHeTO Ha GUomeT-
pryHMTE nokasaTesn, OT BCAKa napuena
Ha M3NMTBaHMTE BapuaHTK ca B3eMaHu no
20 pacTeHus, 06paboTeHn 1 NpUpaBHeHU
cpefiHo 3a 1 pacTeHue.

OT cBeXu pacTuTesiHM npobu e
onpefesieHo CbAbPXaHWeTO Ha nnacTuj-
HU nurMeHTn (xnopodmn a, xsopodun b
N KapoTuMHouam) no metoga Ha Zelenskii
and Mogileva (1980). 3a uenta ca
B3EMAaTu pacTUTesiHM npobu OT BCEKM
BapuaHT, KouUTo ce ekctpaxupar ¢ 80%
aueToH n ce dwmntpysar ¢ G-3 punTsbp.
Te ca onpegeneHn cbC cnekTpodoTome-
Tbp Specol 11. iamepBaHeTo e u3BbpLUe-
HO nNpy TpW AOb/DKMHU Ha Bb/HATa Ha
CBET/IMHHaTA, OTroBapsia Ha crnekTpure
Ha nornblaHe Ha CbOTBETHWUTE MUIMEH-
T": xnopocmn a = 663 nm; xsaopodun

dates (I date - 22.08 - 26.08; Il date -
05.09 - 09.09; Ill date - 19.09 - 23.09; IV
date - 03.10 - 07.10), with the first date
meeting the optimum timeframe for the
area (Popov et al., 1966). The sowing
period has a strong influence on the
development of the plants and the onset
of the rosette phase. It depends on the
degree of hardiness of the plants to meet
the winter, and from there the percentage
of frost and increase in yield. The
experiment was carried out at equal time
intervals of 15 days, constant sowing rate
(6 kg ha') and at the same tillage
operations — deep ploughing of 20 cm,
three times disking and pre-sowing and
post-sowing rolling.

Each experiment was set up at four
sowing schemes in a randomized
complete block design in four repetitions,
at a plot size of 10 m® The weeds and
pests controls were conducted with
appropriate herbicides and insecticides.

The winter rape was harvested in a
full maturity stage and productivity
(kg ha™) was determined by the biometric
indicators: plant height (cm); number and
weight of pods per plant (g); number and
weight of seeds per plant (g). To account
the biometric indicators, 20 plants were
taken from each plot of the variants tested
and then manipulated and equalizeed to
average for 1 plant.

For content of plastid pigments
(chlorophyll a, chlorophyll b and
carotenoids) determination samples of
fresh mass (200 g) were taken (Zelenskii
and Mogileva, 1980 For this purpose,
plant samples of each variant are taken,
which are extracted with 80% acetone
and filtered with a G-3 filter. They were
determined with Specol 11 spectrophoto-
meter. The measurement was performed
at three light wavelengths corresponding
to the absorption maxima of each
individual pigment: chlorophyll a = 663
nm; chlorophyll b = 644 nm; carotenoids
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b = 644 nm; kapoteHongu (B) = 440 nm.
WN3uncneHn ca cbOTHOLLEHUSITA HA M1AaCcTMA-
HUTE NUIMEHTU — XIopodann a, xsopodun b,
KapoTuHomau c, xsopodumn a:b n (a+b):c.
Cratuctnyeckatra ob6bpaboTka Ha
eKcnepuMeHTaIHUTEe faHHW e N3BbpLUeHa
no mMeTofa Ha AMCNepcUOHHUA aHanns, a
pasnukite  Mexay —BapuaHTuTe  ca
YCTaHOBEHU Ype3 MHOropaHroBus TecT Ha
[ObHKaH, Cc nomowTa Ha nporpamHus
npoaykt SPSS 19.0 (Ganeva, 2016).

PE3SYNTATV N OBCBbXOAHE

KnumatsT Ha Hawara nnadHeTa, B
YyacTHOCT M kIMMaTa Ha bwbarapusa, B
HayanoTto Ha XX| BeK MOXxe ga ce onpe-
Jenu kaTo HecTabwneH, nopagu npome-
HUTE Ha OCHOBHW HErOBW XapakTepucTu-
Ku. NepuroasT Ha uscneaBsaHe, 2014-2017
r., € pasfivyeH B KIMMaTUYHO OTHOLLEHME.

MMpe3 rognHuTe Ha u3cnefBaHeTo
BaUIeXUTE MNpe3 mecel, aBryct ca Hepoc-
TaTb4yHM 1 3abaBUXa OCHOBHUTE 06pPaboT-
KM Ha noysata, KoeTo cref cebe gosene
1 Ao 3abasaHe Ha centbaTa Ha panuuaTta.
MagHanuTe BasieXxun npe3 mecel, OKTOM-
BpM ycnsxa fga nofobpATt BnarocbAbpxa-
HMETO Ha noysara B MNOBBLPXHOCTHUTE
C/I0eBe U ocurypuxa Briara 3a HopmasiHo-
TO MpoTMYaHe Ha HavyanHuTe dhasu oT Be-
reTauusTa Ha 3umHarta panuua (dPurypa 1).

Mpe3 eCeHHO-3UMHNA NEPUOA, He ce
HabnogaBaxa eKCTPeMHO HUCKUA Tewmre-
patypu, a Basiexurte ca 0KOJ1I0 Uan Masko
Haj Hopmarta 3a palioHa. 2016 roguHa ce
Xapaxkrtepusupa ekCTPEMHO HUCKWUTE TeM-
nepatypu okosno -20 °C, Konto ce 3agbp-
Xaxa npogb/kutenHo speme. MNagHanua
CHerosanex, ycns ga HanpasBu CHEXHO
Nerno, Koeto nmnpegnasu Kyntypata oOT
n3Mpb3BaHe. MeTeoponornyHuTe ycrio-
BMA nNpe3 eceHTa OGnaronpuaTcrTeaxa
pasBuTMETO Ha panuuara, KoAaTo ycns ga
JOCTUrHe hasa po3eTka.

MponetTa, cpegHo 3a nepuoga, ce
Xapaxkrtepusupa c Baiexu n temneparypu
0KOJ1I0 HopMaTta. BanexuTe npes anpun v
Mali ca No-BUCOKM OT HOpMarTa 3a paioHa,
a TeMneparypHara cyma OKo/0 Hopmara.

(c) = 440 nm. The ratios of plastid
pigments - chlorophyll a, chlorophyll b,
carotenoids c, chlorophyll a:b and (a+b):c
were calculated.

The statistical analysis of the
experimental data was performed using
the analysis of variance, and the
differences between the variants were
established by Duncan’s multiple range
test. The software product SPSS 19.0
was used (Ganeva, 2016).

RESULTS AND DISCUSSION

The climate of the our planet, in
particular the climate of Bulgaria, at the
beginning of the 21% century can be
described as unstable due to changes in
its basic characteristics. The study period
(from 2014 to 2017), was characterized
with different climate.

During the years of study, the
rainfall in August was insufficient and it
led to delay of basic tillage, which in turn
led to the sowing delay of rape. The
rainfall in  October contributed to
improving the soil moisture content of the
surface layers and provided moisture for
the normal development of the initial
stages of winter rape vegetation (Figure
1).

Extremely low temperatures were
not observed during the autumn and
winter and rainfall were close or slightly
above the norm for the region. 2016 was
characterized by extremely low
temperatures around -20 °C, which were
kept for a long time. The snowfall
succeeded to make a snow bed, which
protects the crop from frost. The
meteorological conditions in the autumn
favored the growth of rape and it was able
to develop to the rosette stage.

The spring, average for the period,
was characterized by amount of rainfall
and temperatures around the norm.
Rainfall in April and May were higher than
the norm for the region and the
temperature sum was close to the norm.
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Mpe3s 2017 roguvHa, Banexute B
MeceuutTe Maii u anpun, 6sxa no-BUCOKM
OT Te3n Ha MHOroroguwHaTa Hopma. Jlun-
caTa Ha BaJiexxy npe3 BTopaTa nosioBnHa
Ha MeceuuTe KHW W KU, NO3BOAN Ha-
BPEMEHHOTO NpubupaHe Ha pekosnTara.

[aHHunTe oT HabngeHuATa nokas-
BaT, ye nepuoja Ha 3acsiBaHe oOka3Ba
CWIHO BAWSHWE BbLPXY pPasBUTMETO Ha
pacTeHussiTa MU HacTbNBAHETO Ha Xxapak-
TepHuTe hasu.

Hail-BaxkeH OT BCUYKM eTann Ha
passute e pasa poseTka, Tbil KaTo OT
Hesl 3aBMCM B KakBa CTEMeH Ha 3akae-
HOCT pacTeHusTa LWe nocpeLwHar aumara,
a OT TaMm M MpOLEHTa Ha M3Mpb3BaHe U
noeuLlaBaHe Ha Jobuea.

BnusHneTo Ha cpoka Ha ceuTba
BbPXY NONYyYEHUTE KOSIMYEeCTBa CEMEHA B
3aBMCMMOCT OT METEOPOJIOTUYHUTE YCI10-
BUS ca npeActaBeHn B Tabnmya 1.

In 2017, the rainfall in May and
April were higher than the long-term
norm. The lack of rainfall in the second
half of June and July allowed the harvest
on time to be done.

Observation data showed that the
sowing period had a strong influence on
the plant development and the incoming
of specific stages.

From all stages of development the
most important is the rosette phase, since
from that depends in what degree of
tempering the plants will be in the
beginning of the winter, and hence the
percentage of frost and the vyield
increase.

Data regarding the impact of
sowing time on the seeds quantities
obtained depending on  weather
conditions are presented in Table 1.

Tabnunua 1. CpaBHUTesleH aHa/IM3 Ha NokasaTena [oébus, kg ha' Ha 3vMHa
panuvua xnbpug Jackson, cpegHo 3a nepuopga 2014-2017 r.
Table 1. Comparative analysis of yield index, kg ha® of winter rape hybrid

Jackson, average for 2014-2017

[obus cemeHa MeToA Ha Pasnukn % cnpsimMo
Cpok Ha cenTba . O bHKBH .
Ne Sowing ime Seeds yuleld, Method of Dlﬁerenc?s KOHTpoNara
- - 0,
kg ha Duncan + kg ha % Vvs. control
| nata (KoHTpona) ns. }

1 | date (Control) 2094 a 100
2 | e 2050" a 44 97,9
3 | 1A 2386 a +292 113,9
4 |V AaTa 2440" a +346 116,5

Nerenpa: *AokasaHocT npu goctoeepHocT a=0.05; **gokasaHocT npu goctoBepHocT 0=0.01; *** nokaszaHoCT
npu goctosepHocT 0=0.001; n.s. - HAMa CbLLECTBEHA pas/ivKa C KOHTposaTa; PasnmkuTte mexay sapuaHTute
ca cTaTucTuyeckn gokasaHu npy P<0.05, ako umat pasnnyHu 6yksu.

Legend: *Sufficient evidence for the reliability a=0.05; ** Sufficient evidence for the reliability a=0.01; ***
Sufficient evidence for the reliability 0=0.001; n.s. - had no significant differences with the control; Different

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

Pesyntatute nokaseart, 4e nopaau
61aronpuATHOTO CbyeTaHWe Ha Temne-
patypa u Bnara B HadanHwute asu oT
pasBUTMETO Ha 3UMHaTa panuua o6uBbT
OT CemMeHa € CbLUEeCTBEHO MO-BUCOK B
nocnegHata uvetBbpra (IV) pgata Ha
ceutba — 2440 kg ha™, koiiTo npesuLwaBa
KoHTponata ¢ 346 kg ha™ unm ¢ 16.5%.

The results showed that due to the
favorable temperature and moisture in
the initial stages of winter rape
development, seed yield was significantly
higher (2440 kg ha™) in the last fourth (IV)
sowing date. The excess compared to
the control was 346 kg ha™ or 16.5%.
Fewer amount of precipitation and the
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Mo-MasikoTo KO/IMYeCTBO Basiexu K Mo-
BMUCOKMTE Temnepartypu, B HayasHuTe
ha3n OT pasBWTMETO Ha panuuara npu
nbpBUTE TPU JaTn Ha ceutba, ca npepg-
nocTaBska 3a peasiM3npaHeTo Ha No-HUCKM
[obueu, B cpaBHeHue ¢ vyetBbpTata (IV)
faTta. CpegHo 3a nepuoga, B MbpBuTE
TP JaTm Ha centba e peanuanpaH
pobus ot 2050 kg ha™ no 2386 kg ha™.
MonyueHnTe [06MBM, Npe3 rogvHUTE K
CpefHO 3a nepuoja HAMAaT [oKasaHu
pasnunku No OTHOLLEHNE CPOKa Ha cenTha.
HanpaBeHuAT pgBytakTopeH Aauc-
MEepPCUOHEH aHan3 Ha CTPYKTypHUTE
eneMeHTn Ha fobuBa nokassea, ye BbpXY
BMCOYMHaTa Ha pacTeHusata (n 90.7;
n 66.4), 6pos Ha 606oBeTe B 1 pacTeHne
(n 99, n 99), macata Ha 606oBeTe B 1
pacteHne (n 85.7; n 87.5), 6pos Ha
cemeHata B 1 pacteHue (n 100; n 99) un
mMacata Ha cemeHata B 1 pacTeHue (n
100; n 100) cnnHO cTaTUCTMYECKO BNUSA-
H/Me OKas3BaT KakTo roguHaTa CbC CBOUTE
cneumguryHn MeTeoposIorMYHN YCII0BUS,
Taka 1 CPoKbT Ha centba (Tabnuua 2).
KomMGMHUpaHuAT edekT Ha hakTo-
puTe — roguHa n cpok Ha cemtba e oco-
6EHO CuNeH BbPXY Nokasatesnmrte — 6poli
Ha 606oBeTe B 1 pacteHue (n 98), maca-
Ta Ha 6o6oBeTe B 1 pacteHue (n 100),
6pos Ha cemeHata B 1 pacTteHue (n 100),
Macara Ha cemeHaTa B 1 pacteHue (n 99)
1 no-cnab HoO AoKas3aH BbpXy nokasaTtens
BMCOYMHA Ha pacTeHusaTa (n 50.8).

higher temperatures, in the initial stages
of rape development at the first three
sowing dates contributed to lower yields
than this one at the fourth (IV) date.
Average for the period in the first three
sowing dates, the average yield ranged
from 2050 kg ha™ to 2386 kg ha™. There
were not found significant differences in
the yields obtained, over the years and
average for the period regarding sowing
times.

The two-factor analysis of variance
of the yield structural elements showed
that both the year with their specific
meteorological conditions and the term
sowing had a strong statistical impact on
the plants height (n 90.7; n 66.4), the
pods number per plant (n 99, n 99), the
mass of pods per plant (n 85.7; n 87.5),
the seeds number per plant (n 100; n 99)
and the mass of seeds per plant (n 100;
n 100) (Table 2).

The combined effect of the both
factors year and sowing time was
especially strong on the indicators pods
number per plant (n 98), mass of pods
per plant (n 100), seeds number per plant
(n 100), mass of seeds per plant (n 99)
and lower but statistically significant on
plants height (n 50.8).
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Tabnuua 2. ONCNEpPCUOHEH aHa/IM3 Ha CTPYKTYpPHUTE efleMeHTU Ha Ao6MBa OT 3UMMHa panuua, CpefHo 3a nepuoga

2014-2017 .
Table 2. Analysis of variance for yield components of winter rape, average for 2014-2017

uoneleA Jo 8sInog/ aHedudes eH MMHhOLEY]

100
100
100

100

100 | 85.7
66.4 | 100 | 87.5 | 100
50.8 | 100 | 0.00 | 100

90.7

0.00 | 0.00 | 0.75 | 0.00 | 0.00

0.35 | 0.00
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1.48 | 0.68 | 0.33 | 0.58 | 0.47

0.00 | 0.14 | 0.29
0.00

0.00
0.00

0.00

19.05 | 3.50 | 12.58 | 2.66 | 0.30 | 0.46 | 0.32 | 0.59 | 0.18 | 0.01 | 0.00 | 0.76 | 0.00 | 0.00
0.50

4.92

35.39 | 27.34 | 3.00 | 12.25 | 5.66
0.00

7.16
3.75
3.63

MognHa — A

Cpok Ha centba — B
Sowing time - V
AXxB/AxV
OcTarbK

Residual

Year



CTOMHOCTUTE Ha  CTPYKTypHUTE The average values of the yield
efieMeHTM Ha pgobusa, cpegHo 3a | structural elements for the study period
nepvopga, ca npeacraseHu B Tabnuua 3. | are presented in Table 3.

Tabnuua 3. BAvsaHue Ha GUOMETPUYHUTE MNoKasaTesin BbpXy MPOAYKTUBHOCTTA
Ha panuua xnbpmnag JACKSON, cpeaHo 3a nepnoga 2014-2017 r.

Table 3. Effect of biometrics indicators on the productivity of the JACKSON rape
hybrid, averaged for 2014-2017

BUCOUMHA Bpoii 6060Be / | Maca 606oBe / | Bpoli cemeHa/ | Maca cemeHa/
Cpok Ha ceutba acTenve. em pacTteHve pacTteHve, g pacTeHue pacTeHue, g
Sowing time P . Pods number per| Pods weight per| Seeds number | Seed weight per
Plants height, cm

plant plant, g per plant plant, g
| harta (KOHTpOﬂa) 127.4 135.2 "s 11.31™ 1093.2"s 5.02"s
| date (Control)
Il pata n.s * ns ns ns
Il date 128.8 148.2 12.26 1257.6 8.50
Il para 128.2"° 130.6 " 11.27" 1262.6"° 5.68"°
Il date
IV Aara 134.8% 139.2% 11.69"° 1200.4"° 5.67"°
IV date

Nerenpa: *[loka3aHocT npu goctosepHocT 0=0.05; **aokaszaHocT npu goctosepHocT a=0.01; *** nokasaHoCT
npu goctosepHocT d=0.001; n.s. - HAMa CbLUECTBEHA pa3/iMka C KoHTposara.

Legend: *Sufficient evidence for the reliability a=0.05; ** Sufficient evidence for the reliability a=0.01; ***
Sufficient evidence for the reliability 0=0.001; n.s. - had no significant differences with the control.

[aHHNTe OTHOCHO BUCOYMHA Ha
pacTeHussTa nokassaT, 4e MO-roNsAMOTO
KO/IMYeCTBO Ha Basiexute, nagHam B
Kpas Ha CcenTemMBpyM M HayasioTo Ha
OKTOMBpW [JOnNpuvHecoxa 3a HOpPMasHO
pasBuTMe Ha pacTteHussTa u opmupa-
HeTO Ha no-Bucokn ctbbna (134.8 cm) B
yetebpTa (V) nocnegHa parta Ha cent6a.
B pesyntar Ha MO-MasIkOTO KO/IMYECTBO
Ba/IEXN Mpe3 MbpBMTE TpM JaTn Ha
centba ce passuxa ot 6.0 cm go 7.4 cm
no-HUckn pactenus. B nbpeata (I) gata
Ha cenT6a (KOHTposia) pacTeHusita ca C
BMcoumHa 127.4 cm, a npu BTopata (Il) n
TpetaTta (lll) gaTa OTYETEHWUTE CTOMHOCTU
3a rnokasaresns ca CbOTBETHO 128.8 cm un
128.2 cm. Pe3ynrarute oT cTaTucTUyec-
Knsi aHanm3 covart, ye npu yetsbpta (1V)
nocnegHa pata Ha ceutba panuuata,
cratuctmyeckn gokasaHo npu 0=0.05, e
doopmMmupana Hali-BUCOKM pacTeHMs.

Mpu nokasaTtens 6poi 6060Be oT 1
pacTteHue, CTaTUCTUYECKN [Ooka3aHa pas-
nvka (0=0.05) ce otunta BbB BTOpata (Il)
n yetBbptata (IV) gata Ha ceutba, a B
Tpetata (lll) gata TexHuAT 6Gpoii e no-
Manbk ¢ 4.6 6p. CpegHo 3a nepuoga

Data in respect plants height
showed that higher amounts of rainfall at
the end of September and in the
beginning of October contributed to
normal plant development, and higher
stems formation (134.8 cm) at the last
fourth (1V) sowing date.

As a result of less amounts of rainfall at
the first three sowing dates from 6.0 cm
to 7.4 cm shorter plants were developed.
In the first (I) date of sowing (control) the
plants were with a height of 127.4 cm and
in the second (Il) and third (lll) date the
values reported for the indicator were
128.8 cm and 128.2 cm, respectively.
The statistical analysis results indicated
that in the fourth (IV) last date of sowing,
the rape formed significantly (a = 0.05)
higher plants.

For the indicator pods number per
plant, a statistically significant difference
was reported in the second (Il) and fourth
(IV) sowing date (0=0.05). At the third (111)
date, the rape plants had fewer pods per
plant (4.6). The average pods number per
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6posAT Ha 6060BeTe B 1 pacTeHne Bapupa
ot 130.6 go 148.2 6p. MNokasatens maca
Ha 6o06oBeTe B 1 pacTeHue, KOPECMNOH-
Avpa ¢ nokasatens 6poii 6o6ose oT 1
pacteHue. 3a ocTaHa/MTe nokasaresim
pasnMknute B OTYETEHUTE CTOMHOCTU 3a
yeTMpUTE gatMm Ha centba He ca
CTaTUCTUYECKM fOKa3aHW.

Vi3ameHeHusATa B METEopPOsI0rMyHm-
Te yC/oBMS Mpe3 roguHUTE Ha npoyyBa-
HEeTO ca npuynHa 3a hopmupaHe Ha ce-
MeHa C pasnuuyeH 6poiika u Terno. Hai-
HUCKWN CTOMHOCTW Ha nokasaresnuTte 6poli
N Maca Ha cemeHata oT 1 pacTeHue ca
oTyeTeHn B nbpearta (I) gara Ha centba
(1093.2 6p. cemeHa ¢ maca 5.02 g), a
Hai-Bucokn BbB BTOpata (ll) (1257.6 6p.
¢ maca 8.5 g) u Tpetara (lll) gara (1262.6
6p. ¢ maca 5.68 g). Bbnpeku otyeTeHuTe
Mo-BMCOKN CTOWHOCTM, CMPSMO KOHTPOSI-
HWs BapuaHT (I gara), HAMa cTaTucTuyec-
Ka [0Ka3aHOCT Ha pasuikute Mexay
BapuaHTMTe 1 KOHTpoara.

JIncTHUTE NUITMEHTM - xopodun a,
xnopocun b n kapoteHonan (c) ca eguH
OT OCHOBHUTE KpUTEPUU 3a OLEHKa Ha
(hyHKUMOHa/THaTa akTMBHOCT Ha hoTo-
CUHTETMYHMS anapaT Ha pacTeHusTa,
ypes KOMTO ce OocbliecTBsBa MNOrnblia-
HETO Ha CBET/IMHHUTE KBAHTU U TPaHC-
JOpMMpaHETO Ha THAXHaATa e€eHeprus B
XUMUYECKa.

ChbabpxaHnetTo Ha xnopodwmn a
BbB (DOTOCMHTETMYHMSA anapaT Ha Wus-
cnefBaHWTe pacTeHus, npu [aToBOTO
oTrniexgaHe Ha 3uMMHaTa panuua, ce
n3mens ot 0.092 mg g+ 4o 0.114 mg g™
CbabpxaHMeTo Ha xsopodun b Bapvpa B
rpaHuumTe ot 0.033 mg g™ 0 0.041 mg g™
Hair-B1cokn cpefHn CTOMHOCTK Ha hoTo-
CUHTETUYHMTE MUIMEHTU Ca YCTAHOBEHM
BbB BTOparta (II) n tpeta (lll) gata Ha
centba, a Hali-HWCKM HMBa ca peruc-
TpupaHnm B nocnegHata uetebpta (V)
harta Ha ceutba (Tabnuua 4).

plant for the study period varied from
130.6 to 148.2. Data showed the pods
weight per plant corresponded to the
pods number per plant. In respect the
other indicators there were not
statistically significant differences for the
values reported between the four sowing
dates.

The weather conditions changes
over the years of study were the reason
for the formation of seeds with different
numbers and weighs. The lowest values
about the number and weight of seeds
per plant were reported in the first (I)
sowing date (1093.2 seeds number with
weight of 5.02 g) and the highest in the
second (ll) (1257.6 seeds number with
weight of 8.5 g) and a third (lll) date
(1262.6 seeds number with weight 5.68
g). Regardless of the higher values
reported compared to the control variant
(first date), there were no statistically
significant  differences between the
variants and the control.

The foliar pigments - chlorophyll a,
chlorophyll b and carotenoids (c) are one
of the main criteria to evaluate the
functional activity of plant photosynthetic
apparatus through which the absorption
of the light quantums and the
transformation of their energy into a
chemical one was carried out.

The content of chlorophyll a in the
photosynthetic apparatus of the plants
tested at rape cultivation at different
sowing times varied from 0.092 mg g™ to
0.114 mg g It was established the
chlorophyll b content rang;es from 0.033
mg g' to 0.041 mg g . The highest
average values of photosynthetic
pigments were found in the second (II)
and third (lll) sowing dates, and the
lowest levels in the last fourth (IV) sowing
date were recorded (Table 4).
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Tabnuua 4. CbaobpXaHne Ha nnactugHu nurMeHTu (xnopodmn a, b n
KapoTuHoMan — c€) B /inctata Ha panvua xmbpug Jackson, cpegHo 3a nepuoaa

2014-2017 r. (mg g™)

Table 4. Plastid pigments content (chlorophyll a, b and carotenoids - c) in leaves
of Jackson rape hybrid, average for the period 2014-2017 (mg g'l)

Bapvanti / Variants ChAbpxaHue Ha niacTugHu I'IVIFMEHT.VI / Plastid pigments content, mg g
a [ ab (atb):c O6uo / Total
| pata (KoHtpona)/ | date (Control) 0.114 0.040 0.140 2.85 1.10 0.294
Il pata/ Il date 0.113 0.041 0.156 2.76 0.99 0.310
Il gata/lll date 0.105 0.041 0.155 2.56 0.94 0.301
IV pata/ IV date 0.092 0.033 0.138 2.79 0.91 0.263
3a cTeneHTa 3a cdopmupaHe Ha The degree of photosynthetic

(POTOCUHTETUYHUA anapaTt ce Cbayu U Mo
CbOTHOLIEHNETO Ha X/10podhun a KbM
xnopochun b. ToBa CbOTHOLUEHVE € CBBbp-
3aHO C aKTMBHOCTTa Ha OCHOBHUSA X/10PO-
dmn a, KOWTO e MHAMKATOp Ha peakumsaTa
KbM cusiaTa Ha CBeT/IMHaTa, a CblLo Taka
€ 1 paHeH UHAMKaTop Ha cTtapeeHeTo. To
€ OTHOCMUTE/NIHO MOCTOsIHHAa BenuuvHa U
Ce cyuTa 3a reHeTUYHO AeTepMeHupaHa
(Petkova and Poryazov, 2007; Titova,
2010). Mony4yeHnTe CTOMHOCTU 3@ CbHOT-
HOLLEHMETO Ha X/10pohu/ a KbM XJ10pO-
¢oun b, Bapupart B TECHU rpaHuum oT 2.56
3a pacteHusTa otrnegaHu npu tpeta (l11)
Jata Ha ceutba no 2.85 3a Te3n npu
nbpea (l) gata Ha centoa.
ChbAbpXaHMeTo Ha kapoTeHouan B
nmctata Ha panuyHuTe pacTteHus, npu
pasnuyHuTe gatm Ha ceutba, Bapupa B
rpanuumTe ot 0.138 mg g go 0.156 mg g™
YcTaHoBeHUTE pe3y/iTaTu 3a CbOTHOLLUe-
HMETO 3e/IeHUKBNTU NUTMEHTU (X10po-
oun a+B/KkapoTeHouamn €) nokasear, ye ¢
Hali-BMCOKa CTOMHOCT ce OoT/iMyaBa pac-
TeHusATa oTrnegaHn B nbpearta (I) gara
Ha cent6a (1.1 mg g, a ¢ Hail-Huckm -
pacTeHusATa oOTr1efaHn B 4YeTBbpTara
(IV), nocnepHa pata Ha ceutba (0.91 mg
g™"). Mo-H1CcKaTa CTOMHOCT Ha CbOTHOLLIE-
HUETO 3e/1eHUSKBITU NMUTMEHTU Ce CBbp-
3Ba C MoBULLIABaHe Ha 3awuTara cpeLly
dhoTookucneHne Ha xnopodpuna (Koyama,
1991; Demming-Adams and Adams, 1996).
Cropef, Te3n aBTopu, nNpenoTepaTaBaHe
paspylwaBaHeTO  Ha  xJ0poduaHuTe
MOMIEKYIN MOA, AENCTBMETO HAa aKTUBHU
KUCNOPOAHN (DOPMU, YMETO KONMYECTBO
ce yBenuyasa B KeTkute npu Hebnaro-

apparatus formation is determined by the
chlorophyll a to chlorophyll b ratio. This
ratio is related to the activity of the basic
chlorophyll a, which is an indicator of the
response to light intensity, and is also an
early indicator of aging. It is relatively
constant and is considered to be
genetically determined (Petkova and
Poryazov, 2007; Titova, 2010).

The values obtained for the chlorophyll a
to chlorophyll b ratio varied in narrow
range from 2.56 for plants grown in the
third (Ill) sowing date to 2.85 for those in
the first (1) sowing date.

The carotenoids content in the
leaves of the rape plants varied from
0.138 mg g to 0.156 mg g™ at different
sowing dates. The results found for the
green/yellow pigments ratio (chlorophyll
a+c/carotenoids) showed that the plants
grown in the first (I) sowing date with the
highest value (1.10 mg g'l) were
distinguished and with the lowest (0.91
mg g~) the plants grown in the fourth (1V),
last sowing date. The lower value of the
green/yellow pigments ratio is associated

with protection increase  against
chlorophyll  photooxidation  (Koyama,
1991; Demming-Adams and Adams,
1996).

According to the authors, one of the most
important functions of the carotenoids in
the xanthophyll cycle is to prevent the
destroying of chlorophyll molecules by
the action of active oxygen forms, the
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NPUATHW Bb3LEWCTBUSA, € efHa OT Hail-
BaXHUTE (PyHKUMWM Ha kapoTeHouaute B
KCaHTO(OWIOBUSA LUKB.

N3BOAN

W3cnepgaHun arpoTexXHNYecKH
chakTop - CpPOK Ha ceutba B ChbYeTaHue
CbC  cneuucbmyHuTe  METEOPOJIOTNYHM

yC/N0BUA Mpe3 roAuWHUTE Ha Npoy4yBaHe
UMa 3HauMTesIHO BAWAHME BBPXY CTPYK-
TYpHUTE €efleMeHTV U [06UB cemeHa OT
3umHa panuua copt Jackson.

Hali-BMCOKM CTOMHOCTM Ha [06uB-
HWTE KOMMOHEHTU (BMCO4YMHA Ha pacTe-
HWATa, 6poi n mMaca Ha 606oBeTe oT 1
pacTeHue n 6poil 1 maca Ha ceMeHaTa oT
1 pacTeHue) ca nony4YeHu npu BTOparta
(I pata Ha ceuTba, npe3 nepvoja
05.09-09.09.

MNpe3s nepuvoga Ha npoyyBaHe
(2014-2017) Haii-Bucok gobus ot 2440 kg
ha™ e peanusupan npu uetBbpTata (IV)
pata Ha ceutb6a (03.10-07.10), a Haw-
HUCBK - 2050 kg ha™ npw BTopata (II)
fata Ha centb6a (05.09-09.09), koiTo e ¢
2,1% no-Manko OT KOHTPOJIHUA BapuaHT
(2094 kg ha™).

CbAbpXaHNeTOo Ha NNacTuaHu nur-
MEHTU 1 NpW YeTupuTe Aatn Ha ceutba e
Cc 6/M3KM CTOMHOCTM M HAMA [JaHHM 3a
npexaeBpeMeHHO CTapeeHe, [Ab/hKallo
Ce Ha CTpecoBM (hakTopy Ha OKoMHaTa
cpega.

3a pailoHa Ha Pyce, Haii-
NnoAxoAsLL0TO BpeMe 3a cemTba Ha 3MMHa
panuua e npe3 nepuoga 05.09-19.09.

amount of which in cells increases when
unfavourable influences occur.

CONCLUSIONS

The agrotechnic factor investigated -
sowing time in combination with specific
weather conditions during the years of
study had a significant impact on the
structural components and seed yield of
Jackson winter rape hybrid.

The highest values of the yield
components (plant height, number and
mass of pods per plant and number and
weight of seeds per plant) were obtained
in the second (II) sowing date, 05-09
September.

During the study period (2014-2017),
the highest vyield (2440 kg ha) was
obtained in the fourth (IV) sowing date
(03-07 October) and the lowest (2050 kg
ha'l) in the second (Il) sowing date (05-09
September), which was 2.1% less compared
to the control variant (2094 kg ha™).

The values of plastid pigments
content at all four sowing dates were
close and there was no established
premature aging due to unfavorable
environmental conditions.

For the region of Ruse, the most
suitable time for a winter rape sowing is
05-19 September.
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