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PE3IOME

LlenTa Ha HacTosILLETO npoyyBaHe e
Ja ce onpegenv heHOTUNHOTO BapupaHe u
Bpb3Kata Mexay BUcouMHaTa Ha TpeBoCTos,
6poli cTbbna Ha eavHUUa naow, U [fo6us
cyxa Maca npu notomcTBata Ha oOceMm
e/INTHW KNoHoBe filouepHa — Mpucta 2, Ne 5
A5, Ne 5 A7, Ne 325, Ne 8 KO-1, Ne 97, Ne 8
FO-2 1 Ne 10, ¢ mecTeH npousxoa. lNpoyusa-
HETO e npoBefeHo npe3 nepuoga 2002-
2005 r., npy HEMONNBHW YCNOBUSA, B OMUTHO-
TO nose Ha NHcTuTyTa. Pe3syntatute nokas-
BaT, Ye peHoTMNHaTa u3sBa Ha npusHauuTe
ecTecTBeHa BWCOYMHA Ha pacTeHuATa,
noteHunan 3a crbbnoobpasyBaHe U Jo6VB
Ha cyxa Maca, KaTto KO/M4YeCTBEHU Mpu3Ha-
L1 C BUCOKA CTEMNEeH Ha YyBCTBUTENIHOCT KbM
ycnoBsusita Ha cpefjara, Bapupa B no-
LLUMPOKN TPaHULW Npe3 roguvHUTEe Ha Mnpoyu-
BaHeTO, OTKO/NIKOTO B €/IMTHUTE MOTOMCTBa
nouepHa n mexay Tax. [faHHute 3a enuT-
HWTE NOTOMCTBa MOKA3BaT CWU/IHA MOJIOXM-
TefnHa (UeHoTMNHa kopenauus Ha [obus
Ccyxa Maca C BMCOYMHA Ha TPEeBOCTOS, BbB
BCUYKM rOAMHM Ha npoyysaHeTo (r = 0,94 — I
®rop., r=0,74 — 1™ rop., r = 0,31— 1™ roga.
nr=079 - IV™ u cnaba Bpb3Ka Ha [06VB
cyxa maca ¢ 6poii cTebna/m (r = 0,04 — I
rog., r = 0,05 — 1™ rop., r = 0,40 — ™ rog. un
r=0,28-1vV™).

SUMMARY

The aim of present study was to
determine phenotypic variation and the
relationships between grass stand height,
stems number per unit area and dry
matter yield in progenies of eight elite
alfalfa clones — Prista 2, No 5 A5, No 5 A7,
Ne 325, Ne 8 Y-1, Ne 97, Ne 8 Y-2 and Ne
10, of local origin. The study was carried
out during 2002-2005, without irrigation in
the experimental field of the Institute. The
results showed that the variation in the
phenotypic expression of the natural plant
height traits, potential for stem formation
and dry matter yield, as a quantitative
traits with a high sensitivity to the
environmental conditions varied more
widely over the years of the study, than
within elite alfalfa progenies and between
them. Data showed a strong positive
phenotypic correlation between dry mater
yield and grass stand height, in all years
of the study (r = 0,94 — I™ year, r = 0,74 —
1" year, r = 0,31~ ", r = 0,79 — IV"") and
weak relation for dry mater yield and
stems number /m? (r = 0,04 — I yr,
r=005-1"yrr=040 — " and
r=0,28 — IV").

172



KnouoBu gymun: niouepHa, enuTHu
NOTOMCTBaA, dheHoTUNHA Kopenauws,
BapuaLnoHeH KoeuuMeHT, [06uB cyxa
Maca, CTb6/1006pasyBaHe

yBO/[,

KyntypHata nwouepHa (Medicago
sativa L.) e aBToTeTpansiongHa (2n = 4x =
32), MHOroroauLLIHa, eHTOMOUIHO, KPBCTO-
caHoonpawBsawa ce 6o06oBa kKyntypa c
nonn3oMHO HacnegasaHe (Julier et al.,
2003; Brummer, 2004). Ta ce xapakTepusu-
pa CbC CMOXHa reHeTn4YHa CTPyKTypa, npes-
CTaBnsBalla KOMMIEKC Ha UHAUBUAYaITHO U
nonynaunoHHo HWBO. Mopagu Te3n npuum-
HW, copTOBeTe OT fioLepHa ca npeavMHO
CUMHTETMYHW MOMy/laummn C LUMpoKa reHeTny-
Ha ocHOBa M MoraT fa ce pasrnexgar KaTo
XETeporeHH nomnynauunm CcbCTaBeHu OoT
XeTepo3nrotTHn nHamsugu (Julier, 2000).

[lo6BBT Ha cyxa Maca xapakTtepu-
3MpaLy, arpoHoMMyeckaTa CTOMHOCT Ha cop-
TOBETE JILEPHa € OCTOBHMAT MpU3HakK, no
KOMTO ce m3Bexaart cenekunMoHHUTe nporpa-
Mu. deHoTUMHaTa ekcnpecusi Ha Bapuabun-
HOCTTa Ha TO3W NpU3HaK e pesynTaT, KakTo
OT OelCTBMETO Ha reHoTMna u guakTopuTe
Ha okonHaTa cpefa, Taka M OT TAXHOTO
CNnoxHo B3aumogelictBue (Babinec and
Mikolaskova, 1992). Cnopeg Sengul (2002)
NPOAYKTMBHOCTTA Ha JoLepHaTa Moxe Aa
6bae onucaHa uype3 TPW OCHOBHM KOMMO-
HeHTa BUWCOYMHA Ha pacTeHusiTa, 6poii
cTbb61a U fo6uB OT pacTeHne. BapupaHeTo
Ha CTOMaHCKMTe MoKasaTesu, CBbp3aHu C
pobvBa Ha oypax, KaTo BMCOYMHA Ha pac-
TeHusiTa n 6poli cTbbNa Ha egmHULA NJIOLL,
noTBbpPXAaBaT A06pe M3BECTHUA hakT, ye
Te CbLO Ca KOMMMEKCHW npusHaum, obyc-
NIOBEHN OT AeCTBUETO Ha ronsim 6poii reHu,
UMATO CTEMEH Ha M3sBa Ce NPOMEHS noj
Bb3JECTBMETO Ha Yyc/noBuATa Ha cpeja
(Anderson et al., 1974; Milic et al., 2010).

MopchOMOrMYHUAT NpPU3HaK BUCOUU-
HaTa Ha pacTeHusTa, KaTo OCHOBEH KOMMO-
HEHT Ha [06MBa, YeCTO Ce M3nos3Ba KaTo
KpuTepuin npu n3bopa Ha Hai-gobpute re-
HOTWMOBE B paHeH eTan Ha oTt6op (Tucak et
al., 2008). Cnopep Arab et al. (2015) npowms-
HaTa BbB BMCOYMHATA Ha pacTeHusiTa e
reHoTUnHa 1 cnefoBaTesiHO M3paseHa noj
chopmata Ha no-gobpa aganTVBHOCT KbM
yCnoBuMsATa Ha OKoNHaTa cpegja.

KniouoBn pagymn: alfalfa, elite
progenies, phenotypic correlation
variation coefficient, dry matter yield, stem
formation

INTRODUCTION

Cultivared alfalfa (Medicago sativa
L.) is an autotetraploid (2n = 4x = 32),
perennial entomophilic, cross-pollinated
legume species by polysomic inheritance
(Julier et al., 2003; Brummer, 2004). It is
characterized by complex genetic
structure representing complex at both
individual and population levels. For the
above reasons, alfalfa varieties are mostly
synthetic populations of wide genetic base
and may be considered as heterogeneous
populations of heterozygous individuals
(Julier, 2000).

Dry matter yield indicates
agronomic values of alfalfa varieties and it
is the most commonly used trait in
breeding programs. Expression  of
variability is the result of both genotype
and environmental factors, as well as of
their complex interaction (Babinec and
Mikolaskova, 1992). According Sengul
(2002) the alfalfa productivity can be
described by three main components -
plant height, stems number and plant
yield. The variability of economically most
important characteristics associated with
forage yield such as plant height and
stems number per unit area confirm the
well-known fact that they are also
complex traits caused by the action of a
large number of genes whose degree of
phenotypic expression is modified under
the influence of environmental conditions
(Anderson et al., 1974; Milic et al., 2010).

The plant height morphological trait,
as an important yield component, is often
used as a criterion when choosing
superior genotypes in an early stage of
selection (Tucak et al., 2008). According
Arab et al. (2015) variation in plant height
is genotypic character and therefore,
expressed in the form of better
adaptability to environmental conditions.
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BpoAT Ha cTbbnata Ha eguHUUA
naow, e CcblecTBeH Mokasaren nopagu
HeropaTa CpaBHWUTENHO gobpaTta U3MeH4u-
BOCT, KOETO 0 NpaBW YyCnelleH KpuTepui
npv otbopa 3a yeBesiMyaBaHe Ha [o6vBa Ha
doypax npu ntouepHata (Monirifar, 2011).
Hart et al. (1988) TBbpAAT, Ye 6poit cTbbNa
Ha eavHMua nfaow, e Hai-eeKTUBHUS
MOpd)O/IorMyeH Mnpu3Hak 3a [obumB  Ha
doypax 1 goknagsar, ye 63% OT NpoMeHuTe
B MPOAYKTMBHOCTTA Ca CBbp3aHu C
BapnabuHOCTTa Ha TO3M KOMMOHEHT.

Cnopeg Ibrahim et al. (2014) onpege-
NSHe Ha BenMyMHaTa Ha BapuabunHocTTa u
CTeneHTa Ha Bpb3Kata Mexay pasnyHuTe
npu3Hauu e BaXHO 3a Ja ce ocurypu 6asa
3a edhekTBEHa cenekuus. VI3BecTHO e, ye
KoeuUMEeHTBbT Ha BapupaHe e noneseH
u3pa3 Ha NPOMEHNNBOCTTA, MokKassaly, cTe-
neHTa Ha pasnukata U cuiata Ha usme-
HeHVeTo Ha fdafeH npusHak (Babinec and
Mikolaskova, 1992).

Mo3HaBaHeTO Ha B3aMMOBPbL3KUTE
MexXJy BaXkHW nokasarenn faBa Bb3MOX-
HOCT 3a nogobpsieaHe Ha No-ronsMm 6poii
npusHaun egHospemeHHo (Tucak et al.,
2008). ABTOpuTE CbLLO TBBLPOAT, Ye No3Ha-
BaHeTO Ha kopenauunte e 0CO6eHO BaXHO
3a npv3Hauy C HUCKa reHeTu4Ha sapnabus-
HOCT, NpWM KOWUTO YycnexbT npu oTtbopa ce
nocTura upes KocseHvn metoau. Mpu peamua
npoyysaHusa e yCTaHOBEHO, Ye A06MBBLT Ha
hypax MONOXUTENIHO KOpesmpa C BUCOYU-
HaTa Ha pacTeHuaTa, 6pos Ha cTbbnara,
6poss Ha Bb3mTe u gp. (Riday and
Brummer, 2004; Petkova and Marinova,
2006; Davodi et al., 2011; Marinova and
Petkova, 2013).

LlenTa Ha HacToslILLETO npoyyBaHe e
Ja ce onpegeny eHOTUNHOTO BapupaHe K
Bpb3KaTa MexJay BMcouMHaTa Ha TpeBoCTOS,
NIbTHOCTTA Ha TPeBOCTOA U [06MB cyxa
Maca npu noToMcTBara Ha OCEM €e/IUTHU
KNoOHOBEe nNiouepHa, cb3gageHn B U3C
,0bpasuos undnnk” — Pyce.

MATEPVAJT N METOOU

Mpe3 nepuoga 2002-2005 r., npwu
HENoNMBHW YC/I0BUA, B ONUTHOTO MOJie Ha
N3C ,06pa3yos undank” - Pyce, ca npoy-
YeHW noTomcTBarTa Ha OCeM EJfIUTHU K/T0HO-
Be niouepHa — Mpucta 2, Ne 5 A5, Ne 5 A7,

The stems number per unit area is
the substantial indicator due to his
relatively good variability, which makes it
a successful criterion in selection for
alfalfa forage vyield increase (Monirifar,
2011).

Hart et al. (1988) claimed that the
stems number per unit area is the most
effective  morphological trait for forage
yield and reported that 63% of productivity
changes are related to the variability of
this component.

According Ibrahim et al. (2014)
understanding the magnitude of the
variability and the degree of the association
between the different traits is important to
provide a base for effective selection. It is
known that the coefficient of variation is a
useful expression of variability, indicating
the degree of difference and the power of
change of a given trait (Babinec and
Mikolaskova, 1992).

The knowledge of relationships
between important indicators provides the
possibility of improvement of a larger
number of traits at the same time (Tucak
et al, 2008). The same authors also
argued that the knowledge of correlations
is especially important for traits of low
genetic variability, in cases of which the
progress in selection is achieved by
indirect methods. In a number of studies a
positive correlation of dry matter yield with
plant height, stems number, node
number, and other traits was established
(Riday and Brummer, 2004; Petkova and
Marinova, 2006; Davodi et al., 2011;
Marinova and Petkova, 2013).

The aim of present study was to
determine phenotypic variation and the
relationships between grass stand height,
stand density and dry matter yield of eight
elite alfalfa progenies created at IASS
"Obraztsov chiflik" - Rousse.

MATERIAL AND METHODS
The experiment was carried out
from 2002 to 2005, without irrigation at the
experimental field of Institute of
Agriculture and Seed Science ,Obraztsov
chiflik” - Rousse. The progenies of eight
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Ne 325, Ne 8 FO-1, Ne 97, Ne 8 HO-2 n Ne 10,
C MeCTeH Npomn3xos,.

OonuTBLT e 3acAT npes3 nposieTra Ha
2002 r. no 6/10K0BMSA METOA, B 4eTupu MnoB-
TOPeHUs, C rofleMMHa Ha oT4yeTHaTa nap-
yenka 10 m°. lokasaTenaT BMCOUMHA Ha
TpeBocTosa (cm) e oTuuMTaH BbB hasa
Hayasno Ha UubqTeX, HenocpeacTBeHo npe-
an Kocutbara. M3sbpluBalle ce Ha 5 mecTta
BbB BCSAKO MOBTOPEHUE 3a BCEKN BapuaHT OT
MOBBLPXHOCTTA Ha MnoysaTta [0 Bbpxa Ha
MHO3MHCTBOTO HOPMaJ/IHO pa3BuTK CTbbA.

MnbTHOCTTA Ha TPEBOCTOS, M3paseH
ypes 6poii cTb6/1a Ha M°, e oTuUnTaH npeau
KocuTOa, Ypes3 13nosI3BaHeTo Ha METPOBKa C
nnow, 0,250 m* (50 x 50 cm) BbB BCSIKO
NMoBTOPEHWe 3a BapnaHTuTe,

Jo6usute (B kg da™) no nogpacty,
rofvHN 1 cpefHo 3a nepvoga Ha npoyysa-
HEeTO ca oTuMTaHM BbB (hasa Havyano Ha
ubdTEX, UYpe3 npeTernfgHe Ha okoceHara
3eneHa 6bromaca.

CbAbpXaHWETO Ha CyxOTO BeLLecTBO
€ onpeensHo ypes n3cyluaBaHe Ha cpegHa
npoba 3eneHa maca (200 g) B cywwunHa
kamepa npu 105°C A0 MOCTOSIHHO Terso.
[JaHHMTEe oOT pobuBa 3eneHa Maca W
CbAbpXaHMeTO Ha Cyx0o BelecTBO ca
n3non3sBaHu 3a onpegensaHe aobvsa Ha
cyxa maca B kg da'. MbpsBaTta onuTHa
rodMHa ca HanpaBeHW 2 oTkoca, a npes
cnefsawute Tpy roAuHN no 4 oTKoca.

M3BbpllEeH e BapuvaLuoHEeH U Kope-
NaunoHeH aHa/M3 3a ycTaHOBaBaHe Bapu-
paHeTo Ha MpOoAYKTUBHOCTTA Ha dypax u
npu3HauuTe CBbP3aHN C Hes, KakTo U BPb3-
KuTe mexay Tax. 3a onpegensiHe koegu-
LUMEeHTUTE Ha Bapuauumsa U [oka3aHocTTa Ha
Kopenauuute wMexay [obuBa Ha Cyxo
BELeCTBO M MOPOIOrMYHMTE MpU3Haum
BMCOYMHA Ha TPeBOCTOS U 6poii cTbbna Ha
efuHMLa Now, e U3non3saH NporpaMHUST
npoaykt SPSS.

PE3YJITATN N OBCBXAJAHE

Mpe3 nepuoga Ha Npoy4YyBaHETO Ha
enMTHUTE notomcTea (2002-2005 r.), ca Ha-
61104aBaHN CbLLECTBEHN pas/iMuuns, Kakto B
TemnepaTypHUTE CyMu, Taka U B KOU-
4eCcTBOTO Ha BanexuTe U TAXHOTO pasnpe-
JeneHne no Meceuu, FOAMHU U CNpPSIMO
MHororoguwHara Hopma (Purypa 1).

elite alfalfa clones — Prista 2, Ne 5 A5, Ne
5 A7, Ne 325, Ne 8 Y-1, Ne 97, Ne 8 Y-2
and Ne 10 of local origin were studied.

The experiment was sown in the
spring of 2002 in a randomized block
design  with  four reglications and
harvesting plot size 10 m“. Before every
cutting, in early flowering stage, the grass
stand height trait was recorded. It was
done in 5 places in each harvesting plot
for each variant from the soil surface to
the top of the majority normally developed
stems.

The grass stand density trait,
expressed by stem number per m?, before
every cutting in each harvesting plot for
each variant by sampling plot with area
0,250 m? (50 cm x 50 cm) was accounted.

The forage yields (kg da'l) were
determined by regrowth, years and
average for the study period in early
flowering stage by weighing the green
biomass. The dry matter content was
calculated by drying the green mass
sample (200 g) to constant weight in a
drying chamber at 105°C. Data for green
mass yield and dry matter content to dry
matter yield determination (kg da™) were
used. The first experimental year 2
cuttings were made, and in the next three
years 4 cuttings.

Variation and correlation analysis
has been used to establish the variation in
forage productivity and related traits, as
well as the relationship between them. For
determination the variation coefficients
and significance of correlations between
dry matter yield and grass stand height
and grass stand density trait
morphological traits the SPSS software
was used.

RESULTS AND DISCUSSION
During the study period of elite
progenies (2002-2005) significant
differences in both temperature sums and
the amount of rainfall and its distribution
by months, years and long-term norm
were observed (Figure 1).
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Fig. 1 Meteorological characteristic of 2002-2005

KonuuectBoto Ha Banexwute (227,4
mm) npes3 eceHHOo-3UMHUA nepuog (X-11l) Ha
2001-2002 r. B pasmep 215,5 mm oGelwe
6,1M3Kk0 Ao Hopmarta — 235,1 mm cpefHo 3a
MHOrOroAuLIHMA Nepuoa u cb3gage [o6po
BfnarosanacsisaHe. floctarbyHara Bnara u
BMCOKaTa TemrnepaTtypHa cyma npes mapT
ocurypuvxa, f06po NoHMKBaHE U rapHupaHe
Ha enuTHuTe noTomcTBa. CnepsaiwuTe
mMeceuu (Mai, HOHW, AN K aBryct) oT
Beretauusita Ha slouepHaTa ce oTanumxa c
TemnepaTtypHu Cymu Haj cpefHviTe 3a

MHOTOTOAMILHMST  Mepuog, U CyMU Ha
B/IEXUTE MOA CpegHata HopMma, KOWTO
6sXa  HepaBHOMEPHO  pasnpefesneHu.

ouepHoBuTe nocesBuTe 65AXa C yab/pKeHa
Beretauus n popmmpaxa gsa nogpacTta.

B cneppawuTe rogmMHn Ha npoy4sa-
HEeTO KO/IMYEeCTBOTO Ha BasiexuTe Mnpes
€CEHHO-3UMHUAT MNepPUoL, ce u3pasHsBalle
CbC cpefgHata MHOroroguiliHa Hopma, a
npe3 2003-2004 npesBuwaBalle HopmaTta C
69,5 mm. [Jo6poTo BnarosanacsiBaHe faje
[06BbP CTapT Ha MIoLepHOBUTE pacTeHusATa.
Mpe3 2003 nepuonbT Ha aKkTUBHa BereTa-
UMs Ha niouepHaTta (anpwi-aerycT) ce xa-
pakTepusvpalle ¢ TemnepatypHu Cymu Hapg,
cpefHaTa MHOrorogmwiHa HopmMa 1 cymn Ha
BaUIEXWUTE 3HAUMTEsSIHO Mnof Hopmarta (C
165,4 mm), KOETO He NO3BO/IM NOLEepHaTa
Aa U38BM  HaMb/IHO MPOAYKTUBHUA  CU
noteHuuan.

Total rainfall (221,4 mm) for the
autumn-winter (October 2001 - March
2002) was close to the long-term norm
(235,1 mm) and provided good moisture
supply. The sufficient moisture and high
temperature in March ensured good
germination and stand density of elite
progenies. The following months (May,
June, July and August) of alfalfa
vegetation were characterized by
temperature sums above the average for
long-term period and rainfall below the
average norm, which were unequally
distributed. The vegetation of alfalfa
stands were prolonged and was formed
two regrowths.

In the coming years of the study,
the amount of precipitation in the autumn-
winter period was equal to the average
the long-term norm and in 2003-2004
exceeded the norm by 69,5 mm. The
good moisture supply provided a good
start to alfalfa plants. In 2003, the active
alfalfa growing season (April-August) was
characterized by temperatures above the
average long-term norm and rainfall
significantly below norm (by 165,4 mm),
which did not allowed alfalfa to manifest
their yield potential.
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KonuuecTBOTO Ha Banexute U
TemnepaTypHUTe CymMu 3a nepuoga anpwsi-
aBryct npes3 2004 r. He ce OTK/IOHABaxa oOT
CbOTBETHUTE MHOrOroAuLLIHN HOpMU.
BnaronpusTHATE METEOPOIOrMYHN YCOBUSA
ocurypuxa [o6bp pacTex U pasButue Ha
npoyysaHuTe enNWTHM MNOTOMCTBA BbB
BCUYKM NOApacTuU.

Mponetra n natoto Ha 2005 r. ce
Xapaktepuaupaxa C TeMmrnepaTypHu Ccymu
6113KM 40 cpefHaTa MHOrorogviiHa Hopma
U 3HAYUTESTHU KOMMYEeCTBa Basiexu npes
MeceLuTe Maii 1 101, KOUTO NpeBuLlaBaxa
HopMara, CbOTBETHO ¢ 21,2 mm un 156,8
mm. B 3aknioyeHne mMoxe fa ce Kaxe, ye
MEeTeOoposIorMYHUTE YC/oBUSA 3a nepuoja
2002-2005 r. 6sxa cpaBHWUTEsSIHO Gnaro-
NPUSITHX 3a 13sIBa Ha NPOAYKTUBHMWS MOTEH-
Lpan Ha eiMTHUTe NOTOMCTBA.

3a nepuoga Ha npoy4yBaHe ca ycTa-
HOBEHW 3HAYUTE/NIHW pasMKM BbB (DeHOo-
TUMHaTa M3siBa Ha M3cnefBaHWTe Mpu3Ha-
un. CToilHOCTMTE Ha  BapuauuoHHUTE
KoedULMEHTV NokassaT, ye npe3 nbpeaTa
rogMHa ¢ Hail-cnaba BapuabuAHOCT Mo
OTHOLLEHNE Ha ecTecTBeHaTa BUCOYMHA Ha
pacteHuaTa ce ot/iMyaBa NoToMcTBO Ne 97,
a c no-eucoka Ne 10, cvorBeTHO CV =
1,01% % n CV=2,23%. lNpe3 cnepsawute
rofuHW ¢ nNo-gobpa cTabUNHOCT Ha Npu3Ha-
Ka ce xapaktepusupaT Ne 325 n Ne 8 HO-1
(BTOpa rogmnHa), Ne 5 A5 (Tpeta) u Ne 325
(yeTBBbpPTA). MOXeE Hda ce Kaxe, 4ye Bapu-
paHeTo Ha heHoTMNHaTa M3siBa Ha Npu3Ha-
Ka 3a BCWMYKM MpoyyBaHM MNOTOMCTBA €
cna6o (nog 10%) n B cpaBHUTESTHO GIN3KM
rpaHuum npes roguHute (Tabnuua 1).

OT nonyyeHute pesynrarm ce
BMXAa, Ye BUCOUMHATA Ha TPEeBOCTOSA Ba-
pupa no-cusiHo npes rognHnUTe, B CpaBHe-
HMe C BapupaHeTo B MOTOMCTBaTa U
Mexay Tax. B HacToAwoTo npoyyBaHe
Hal-HUCHK KoedUUMEHT Ha (IEHOTUMHO
BapvpaHe Ha npusHaka Mexay MnoToMm-
cTBaTa € yCTaHOBEH npe3 TpeTarta Bere-
Taumsa (CV = 1,61%). MNMpu3HaKbT e noka-
3an Hail-cnaba BapuabwunHoct (CV =
6,58%) B rogvHaTa Ha Ccb3fjaBaHe Ha
onnTa, a Hali-Bucoka (CV = 47,22%) npes
nocnefHaTa roauHa.

The amount of precipitation and
the temperature sums for the period April-
August 2004 did not deflected to the long-
term norms. The favorable weather
conditions ensured good growth and
development of the studied elite
progenies in all regrowths.

The spring and summer of 2005
were characterized by temperature sums
close to the average the long-term norm
and significant rainfall in May and July
exceeding the norm by 21,2 mm and
156,8 mm, respectively. In conclusion,
can be noted the meteorological
conditions for the 2002-2005 period were
relatively favorable for expression of
productive potential of elite progenies.

There were found significant
differences in phenotypic expression of
the investigated traits during the study
period. The wvalues of variation
coefficients showed that in the first year
with the lowest variability regarding the
natural plants height, the Ne 97 progeny
was distinguished, and with higher Ne 10
CvV = 101% and CV = 223 %,
respectively. In the coming years, with
better stability of the traits Ne 325 and Ne
8 Y-1 (second year), Ne 5 A5 (third) and
Ne 325 (fourth) were characterized. It can
be noticed that the variation in phenotypic
expression of the trait for all studied
progenies were low (below 10%) and in
relatively close range over the years
(Table 1).

The results obtained, showed that
the grass stand height varied more
strongly over the years, compared to the
variation within progenies and among
them. In the present study, the lowest
phenotypic coefficient of variation (CV =
1.61%) of the traits among progenies in
the third growing season was
established. The trait was demonstrated
the lowest variability (CV = 6,58%) in the
sowing year of experiment, and the
highest (CV = 47,22%) in the last year.
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Ta6r||/|u,a 1. BapVIaLI,I/IOHHI/I KOGCbVILI,I/IeHTVI 3a rNnpu3Haka ectecTtBeHa BMCOYMMHaA Ha

pacteHusATa
Table 1. Variation coefficients for the natural plants height trait

BapvipnaunoHHy KoeunLMeHT 3a NprU3Haka B e/IMTHATE NoTOMCTBa
Variation coefficients for the trait within elite progenies

”Ff’r‘i"sct;azz Ne5A5 | Ne5A7 | Ne 325 '?'\19988 *811 Ne 97 NN‘;88*$22 Ne 10
2002
CV.% 216 | 156 | 162 | 195 | 197 | 101 | 271 | 223
2003
cv,% 210 | 232 [ 173 | o071 | 056 | 14 | 207 | 257
2004
CV,.% 214 | 29 | 060 | 188 | 105 | 059 [ 206 | 19
2005
CV% 322 | 308 | 12 | 062 | 156 | 200 | 201 | 131
BapuraynoHHn KoedhnuMeHTH 3a Npu3Haka Mexay esiMTHATE NOTOMCTBa
Variation coefficients for the trait among elite progenies
2002 2003 2004 2005
CV% 2,86 4,35 1,61 3,83
BapuvaLmoHHM KoeduumeHT 3a Npr3Haka no roanHu
Variation coefficients for the trait by years
2002 2003 2004 2005
CV% 6,58 29,13 24,14 47,22

Mo OTHOLWEHME Ha NpM3HaKa NbT-
HOCT Ha TPEeBOCTOA ca HabnwgaBaHu
pasnuuusi BbB (hbeHoTUNHaTa My M35Ba,
no rogvHW, B NMPOy4yBaHUTE MOTOMCTBA M
mexay Tax (Tabnuua 2).

Concerning the grass stand density
trait, there were found differences in its
phenotypical expression, by years, within
evaluated progenies and among them
(Table 2).

Tabnuua 2. BapnauyyoHHN KoehULMEHTHY 3a NpU3HaKa NIbTHOCT Ha TPEBOCTOA
Table 2. Variation coefficients for the grass stand density trait
BapuvpuauyoHH1 KoetUMEHTH 3a MPU3HaKa B e/IMTHUTE NOTOMCTBa
Variation coefficients for the trait within elite progenies

”Ff’r‘i"sct;azz Ne5A5 | Ne5A7 | Ne 325 '?'\19988 *811 Ne 97 NN‘;88*$22 Ne 10
2002
CV% 844 | 771 | 783 | 719 | 332 | 577 | 402 | 587
2003
CV% 262 | 531 | 312 | 293 | 344 | 321 | 307 | 577
2004
CV.% 252 | 783 | 565 | 353 | 250 | 431 [ 24 | 352
2005
CV.% 658 | 720 | 840 | 719 | 286 | 232 | 534 | 375
BapuaLnoHHM KoenUMEeHTN 3a Npu3HaKka Mexay efIMTHUTE NoToMCTBa
Variation coefficients for the trait among elite progenies
2002 2003 2004 2005
CV,% 7,45 5,98 10,25 13,91
BapuvaLmoHHM KoeduLmMeHTH 3a Np13Haka no rogmHun
Variation coefficients for the trait by years
2002 2003 2004 2005
CV,% 22,14 18,84 36,12 22,03




TeHgeHUMATA 3@ NO-3HAYUTESTHO
BapvpaHe Ha BMUCOYMHA Ha TPEBOCTOA
npe3 roAuMHWTE, OTKOJSIKOTO B €/IUTHUTE
NMOTOMCTBA M Mexy TAX ce Habnwgasa un
npu NABTHOCT Ha TPeBOCTOA. [aHHuTe
rnokassaT CW/IHO BapvpaHe Ha npu3Haka
npes roguHute Ha npoy4ysaHe (CV >
20%), ¢ U3KNK4YeHne Ha BTopaTa roamHa,
npe3 KOSATO e onpejeneHa cpegHa
cTeneH Ha BapmabunHocT (CV = 18,84%).
YCTaHOBEHO € CbLU0, Ye Mexay eNnTHUTe
notomcTea 6poAT Ha cTbbnata Ha m?
Bapvpa B Mo-CWU/IHa CTENeH, B CPaBHeHVEe
C eCcTecTBeHa BMNCOYMHA Ha pacTeHnaTa.

CToliHOCTUTE Ha KoeUUUEHTUTE
3a PeHOTMMHOTO BapupaHe, nNpe3 nbpsa-
Ta rogvHa, nokasBaT Hail-gobpa ctabus-
HOCT Ha npu3Haka 3a NoToMcTBOTO Ne 8
HO-1 (CV = 3,32%), cnepgsaHo ot Ne 8 HO-
2 (CV = 4,02%). Ta3n TeHOeHuus ce
3anasBa W npe3 crejsawmTte TOAWHW.
Mpy BCMYKM €NUTHM NOTOMCTBA CTeneHTa
Ha BapuMabunHoOCT Ha 6poii cTb6na/m’ e
Hall-Hucka npe3 BTOpaTa W TpeTata
Beretauum.

Moxe fa ce kaxe, Ye ecTecTBeHa
BMCOYMHA Ha pacTeHusATa U NoTeHUNanbT
3a cTbbn1006pa3yBaHe ca KO/IMYECTBEHU
Npu3Hauu, YMATO CTENeH Ha YyBCTBUTEN-
HOCT WM OTrOBOP KbM YC/IOBUSITA Ha
cpejata ce onpefens OT TEHEeTUYHUS
XapakTep Ha OTAEefIHOTO pacTeHue uu
Ha nonynauuaTa OT pacTeHus. Arab et al.
(2015) cbuio goknaasaT, vye BapupaHeTo
Ha npusHauuTe ecTecTBeHa BMCOUYMHA Ha
TpeBoCTOA M 6poit cTbbna Ha eauHMUa
N0l Ce Ab/HKU Ha reHeTUYHOo 06Yycno-
BEHa peakuuss KbM nNpoMeHalute ce
yC/0BYA Ha cpegara.

Mo oOTHOoWweHue Ha p[obuB cyxa
mMaca, CTOMHOCTUTE Ha BapuauuoHHUTE
KoeuUMeHTn 3a roguHuTe Ha npoyysaHe
onpefenaT BapupaHeTo Ha npu3Haka B
noromcTsara karo cnabo (taébn. 3).
[JaHHnTe nokassaTt cpaBHWUTE/NIHO MO-CUS-
HO (heHOTMMHO BapupaHe Ha npu3Haka B
noTomcTBara rnpes nbpeara Beretauus, B
rpaHuuara oTr (CV = 4,02%) po (CV =
9,70%), coTBeTHO 3a Ne 97 1 Ne 8 O -1.

The tendency for more significant
variation of the grass stand height over
the years than within the elite progenies
and among them was also observed for
the grass stand density. The data showed
a strong variation of the trait (CV > 20%)
over the years, except the second year
where a mean degree of variability was
determined (CV = 18,84%). It was also
established that the stems number per m?
varied more strongly among elite
progenies compared to the natural plants
height.

The values of the phenotypic
variation coefficients in the first year
showed the best stability (CV = 3,32%) of
the trait within Ne 8 Y-1 progeny, followed
by Ne 8 Y-2 (CV = 4,02%). The tendency
was kept in the coming years of study.
For all elite progenies the degree of
variability for stems number /m? was the
lowest in the second and third growing
seasons.

It can be noticed that the natural
plants height and the potential for stems
formation are quantitative traits and its
degree of sensibility or response to the
environmental conditions is determined
by the genetic character of the individual
plant or the population of plants.

Arab et al. (2015) also report that the
variation for grass stand height and
stems number per unit area is due to a
genetically determined response to
environmental conditions changing.

In respect of dry matter yield, the
values of variation coefficients for the
years of study determined the variability
of the trait within the progenies as low
(Table 3). Data showed a relatively higher
phenotypic variability of the trait within
progenies during the first growing
season, ranging from (CV = 4,02%) to
(CV = 9,70%) for Ne 97and Ne 8 Y-1,
respectively.
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Tabnuua 3. BapnaunoHHn koednumeHTH 3a 4O6UB cyxa Maca
Table 2. Variation coefficients for dry matter yield

BapvpraunoHHu koeuLMeHTH 3a Npu3Haka B e/IMTHUTE NOTOMCTBa
Variation coefficients for the trait within elite progenies
qu;zzf Ne5A5 | Ne5A7 | Ne325 ﬁi%fﬁj Ne 97 ﬁi%fﬂg Ne 10
2002
CV.% 719 | 883 | 587 | 915 | 97 | 47 | 95 | 592
2003
CV,% 203 | 214 | 413 | 670 | 22 | 875 | 465 | 285
2004
CV.% 228 | 821 | 409 | 206 | 298 | 39 [ 304 | 382
2005
CV.,% 369 | 88 | 226 | 324 | 246 | 317 | 237 | 263
BapuraynoHHm KoedhnuMeHTH 3a Npu3Haka Mexay esiMTHATE NOTOMCTBa
Variation coefficients for the trait among elite progenies
2002 2003 2004 2005
CV,% 12.14 8.47 4,17 7.61
BapuvaLmoHHM KoeduumeHT 3a np13Haka no roanHu
Variation coefficients for the trait by years
2002 2003 2004 2005
CV,% 11,47 55,80 30,39 55,04
YCTaHOBEHM Ca CbLO HWUCKN Koe- The low phenotypic variation

PUUMEHTN Ha (DEHOTUNHO BapupaHe 3a
[0o6MB cyxa mMaca mexgy notomcrsara, ¢
U3K/IOYEHNE Ha MbpBaTa roguHa, Korato
NPU3HaKbT e nokasan cpegHa cTeneH Ha
BapunabunHoct (CV = 12,14%). AHasno-
TMYHO C pes3ynTatuTe 3a BapupaHeTo Ha
BMCOYMHATA Ha pacTeHUsiTa U NAbTHOCT-
Ta Ha TPEBOCTOSA, pasrexJaHusT npus-
HakK Bapvpa Nno-3Ha4YnTEesIHO NPEe3 roAnHU-
Te, OTKOJIKOTO B MOTOMCTBata U Mexay
TSX, C U3K/IIOYEHNE Ha MbpBaTa BereTauys.
Hali-BuCOK BapuauMoHeH KoeduuUeHT 3a
nepuoja Ha MpOy4yBaHETO € YCTaHOBEH
npes BTopata rognHa (CV = 55,80%), a
Hali-gobpa CTabu/IHOCT Ha Mpu3Haka npes
nbpeBata (CV = 11,47%).

[aHHnTe OT HacToAWETO Npoy4yBa-
He noTBbpPXAaBaT [o6pe U3BECTHUSA
(hakT, ye pasnuumaTa B cTabuaHocTTa Ha
[o6vBa Ha oypax BEpPOosATHO ca pe3ynTtaT
OT Bpb3Kata reHoTun X okosHaTa cpeja,
YMATO CWa 3aBUCK OT FEHETUYHUSA CbC-
TaB Ha copTa M OT MHTEH3UBHOCTTA Ha
Bb3AeliCTBMETO Ha onpegeneH dakrop
Ha okosiHaTa cpefa (Tucak et al., 2008).

Pesyntatute 3a dmHOTMNHaTa
Kopenaumsi nokasBaT, 4e cuaaTa Ha
Bpb3kaTa Mexay AobvBa Ha cyxa maca u

coefficients of dry matter yield among
progenies was also established except
the first year when the trait was showed
an average degree of variability
(CV = 12,14%). Similar to the results for
variation of plants height and grass stand
density, the analyzed trait was varied
more significantly over the years than
whitin progenies and among them, except
the first growing season. For the study
period the highest variation coefficient in
the second year (CV = 55,80%), and the
best stability of the trait in the first year
(CV =11,47%) were established.

Data from the present study
confirm the well-known fact that
differences in forage yield stability were
probably caused by cultivar -
environmental interaction whose intensity
depends on genetic composition of
variety and on intensity of effects of
certain environmental factor (Tucak et al.,
2008).

The results for the phenotypic
correlation showed that the degree of the
relationship between dry matter yield and
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MOpdONornyHMTE MNpu3Hauu ectectBeHa | natural plant height and grass stand
BMCOYMHA Ha pacTeHusiTa U NNBLTHOCT Ha | density morphological traits was kept in
TPeBOCTOSA ce 3anasBa npe3 roguHuTe Ha | the study years (Table 4).

npoyysaHeTo (Tabnuua 4).

Ta6bnuua 4. CpegHa eHOTUMHa Kopenaums Ha MNPOoAYyKTMBHOCTTa Ha doypax,
ecTecTBeHa BMCOYMHA Ha pacTeHusTa U MAbLTHOCT Ha TPEBOCTOSA MPU eINTHU
noTomcTBa

Table 4. Mean phenotypic correlation between forage productivity, natural plant
height and grass stand density in elite progenies

MpusHau / Traits [ob6us cyxa maca Bpoii CT1>611a/m22 BucouvHa TpeBopToM
Dry matter yield Stems number/m Grass stand height

2002

[lobuB cyxa maca 1

Dry matter yield

Bpoii cTb6na/ m”

Stems number/m? 0,04 1

BucouymHa TpeBoCTOiA

Grass stand height 0,94* 0,09 1
2003

[lobuB cyxa maca

Dry matter yield 1

Bpoii cTb6na/ m?

Stems number/m? 0,05 1

BucoumHa TpeBoCTOiA

Grass stand height 0,75*4 0,34% 1
2004

[lo61B cyxa maca

Dry matter yield 1

Bpoii cTb6na/ m?

Stems number/m? 0,407 1

BucourHa TpeBocToit

Grass stand height 0,31 0,13 1
2005

[lo6vB cyxa maca

Dry matter yield 1

Bpoii cTb6na/ m”

Stems number/m? 0,28 1

BucourHa TpeBocToit

Grass stand height 0,79*4 0,30 1

** * 1O0Ka3aHOCT, CboTBeTHO nNpu P<0.01 and P<0.05
** * gignificant at P<0.01 and P<0.05, respectively

Mpe3 nbpBaTa BereTauusi Mexay During the first growing season, a

JobuBa Ha cyxa maca W npusHaka ecTec-
TBEHA BMCOYMHA HA pacTeHusiTa e ycTaHo-
BeHa cwuiHa kopenauusa (r = 0,94*). Ot
JaHHuTe B Tabnuua 4 ce BMxXaa, 4ye 6poaT
Ha cTbb6nata/m’ He e oKkasan BAWAHME
BbpXy hopmupaHusa gobus cyxa maca (r =
0,04). B cnepgpawarta roguHa pesyntarure
3a Bpb3kaTa Ha MopopornyHUTE Npu3Ha-
un ¢ gobusa Ha cyxa maca ca aHasIorTMyHn
C Te3n OoT nmbpBaTa roguHa. CToiHOCTUTE

strong correlation between dry matter
yield and natural plant height (r = 0,94 **)
was found. Data in table 4 showed that
the stems number/m? has not influenced
on dry matter yield formation (r = 0,04). In
the following year, the results for the
relationship of the morphological traits to
dry matter yield are similar with those in
the first one. The correlation coefficient
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Ha KopenauuoHHWTe KoeduuMeHTH, npe3
TpeTata Beretaums Ha eNnTHNUTE
noTOMCTBa, MOKa3BaT cpegHa no cwuna
nosoxutenHa Bpb3ka (r = 0,40%*) mexay
NPOAYKTUBHOCTTA Ha (hypax 1 BMCOYMHAaTa
Ha pacTeHussTa u cnaba (r = 0,31) c
NABTHOCTTA Ha TPEBOCTOS. YCTaHOBeHaTa
cheHoTUMHA Kopenaums Mexay
npoyyBaHWTe MNpusHauu npes nocnegHata
rogMHa [okasBaT cuHata MosioxuTenHa
Bpb3ka (r = 0,79*) Ha pobmBa Ha cyxa
Maca C BuUCOYMHATa Ha TPEBOCTOS U
chabara 3asucumocT (r = 0,28) ¢ 6posa Ha
cTbbnara Ha eguHula now,. MNoao6HW pe-
3ynTaTy 3a CuiHa MonoXuTenHa kopena-
UMa MeXAy BUCOYMHATa Ha pacTeHusita u
pobvBa Ha dypax ca [JoknaaBaHu B
peguua npoyyBaHusa (Julier et al., 2000,
Tucak et al., 2008).

N3BOAM

deHoTUMHATa M3sBa Ha MpuUsHauuTe
ecTeCcTBEHa BMCOYMHA Ha pacTeHuATa,
noTteHynan 3a cTbb61006pa3yBaHe U [o6UB
Ha cyxa maca, kaTto KO/MyecTBeHW npu3Ha-
LY C BMCOKA CTEMEH Ha YyBCTBUTETHOCT KbM
ycrnoBusiTa Ha cpefgarta, BapupaT B Mo-
LUMPOKM TPaHWULM Npe3 roguH1Te Ha Npoyd-
BaHeTO, OTKO/IKOTO B €/ITHWTEe NOTOMCTBA
NoLUepHa 1 Mexay TsX.

MpoyyBaHUTe NOTOMCTBA Ce XapakTe-
pusupat cbc cnaba BapvabuHOCT Ha npu-
3HauuTe BMCOYMHA HA TPEBOCTOS, MABTHOCT
Ha TpeBOCTOSA M A06MB Ha Cyxa Maca BbB
BCUYKM FOMHM Ha NPOyYBaHeTOo.

Mexay noTtomMcTBaTa Ha €fuMTHUTE
K/IOHOBe 6pOST Ha cTb6aaTa Ha m? Bapupa
B MO-CM/HA CTEMeH, B CpaBHEHWe ¢
BMCOYMHATA Ha TPEBOCTOS.

YcTaHOBEHa € cu/iHa MNooXuTesHa
Kopenauusa mexay fobusa Ha cyxa maca u
ecTecTBeHaTa BMCOYMHA Ha pacTeHusTa.

values in the third growing season of elite
progenies showed an average positive
relationship (r = 0,40 *) between forage
productivity and plant height and weak (r
= 0,31) with grass stand density. The
established phenotypic correlation
between the studied traits in the last year
confirmed the strong positive relationship
(r = 0,79 **) of dry mass yield with grass
height and the weak relation (r = 0,28)
with the stems number per unit area.
Similar results for a strong positive
correlation between plants height and
forage yield were reported by many
authors (Julier et al., 2000, Tucak et al.,
2008).

CONCLUSIONS

The phenotypic expression of the
traits natural plant height, stems formation
ability and dry matter vyields, as
quantitative traits with a high sensitivity to
environmental conditions, varied widely
over the years of study than within elite
alfalfa progenies and between them.

The studied progenies were
characterized by low variability of the
grass stand height, grass stand density
and dry matter yield in all years of study.

Among the progenies of the elite
clones, the stems number per m? varied
more widely than the grass stand height.

There was found a strong positive
correlation between dry matter yield and
natural plants height.
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PE3IOME

Llenta Ha HacToslLeTo npoyysaHe e
CpaBHUTE/IHO  U3NUTBaHe no  HSKOU
MOPADOSIOTMYHN U CTOMAaHCKM KavecTBa Ha
cefleM CUHTETMYHM nonynauuu wuepHa -
Syn;-72, Syn;-73, MM, 6R88, Oc/MM, Cllgs
n SS Ne7, cb3gageHn B M3C ,06pasuoB
yndnnk’— Pyce. MNpoyyBaHeTo e NpoBefeHOo
npes nepuoga  2007-2009 r., npwu
HENoNMBHWN YC/I0BUA, B ONUTHOTO MoOJie Ha
WHcTuTyTa. Pesyntatute nokassart, 4ye C
Hail-BMUCOK  MOTeHUMan no  OTHOLUEHue
rnokasaTens BMUCOYMHA Ha TPEBOCTOS ce
oT/inyaBaTr CUHTETUYHMTE nonynauum SS
Ne7 n Oc/MM, npeBuaBaiikn BbB BCUYKU
roguHW cTaHjapta M cpefHuTe CTONHOCTU
3a nonynauumte. 3a nokasarens nabTHOCT
Ha TpeBOCTOSA MNpU  CUHTETUUMTE ca
yCTaHOBEeHW 6/IM3KM CTOMHOCTM, KaTto C no-
[obpo cTtbbnoobpasyBaHe ce oOTM4YaBaTt
SS Ne7 n Syn;-72, 3a KOUTO € yCTaHOBEHO
npesulleHne  cnpsAMO  cTaHgapta U
cpefHata CTOWHOCT 3a  CUHTETUYHUTE
nonynaumm. O6LwaTta NPOAYKTUBHOCT Ha
CYHTETUYHUTE nonynauny Bapvpa B LUMPOKM
rpaHuun. C Haii-BMCOK J06MB Ha cyxa Maca
Cce OTKposBa CUHTETMYHaTa nonynauuva SS
Ne 7, ¢ oTyeTeHOo npeBueHve 11,63%,

SUMMARY

The aim of present study was a
comparative test on some morphological
and economic traits of seven alfalfa
synthetic populations - Syn;-72, Syn;-73,
MM, 6R88, Os/MM, Clys and SS Ne7,
created at IASS "Obraztsov chiflik" —
Rousse, to be made. The study was
carried out without irrigation in the
experimental field of the Institute during
2007-2009. Regarding grass stand height
the results showed that the highest
potential and excess to the standard
Prista 2 variety and mean values of
populations in all years of study were
determined for SS Ne7 and Os/MM
synthetic populations.
Concerning stand density trait in
synthetics were detected close values, as
with a better stems formation and excess
to the standard SS Ne7 and Syn;-72 were
characterized.

The total productivity of synthetic
populations varied widely. With the
highest dry matter yield SS Ne 7 synthetic
population was distinguished, exceeding
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cnpsimMo ctaHgapTa MpcTa 2.

Kno4yosu aymun: nioLepHa,
CYHTETUYTWU Monynauuun, nusnutsaHe, LO6WMB
cyxa Maca, BWCOYMHA Ha TPEBOCTOS,
NIBTHOCT Ha TPEBOCTOA

YBO/,

O6ukHoBeHaTa ntuepHa, Medicago
sativa L. ssp. sativa e Hail-3HauMmaTa 1 Wn-
poko oTrnexgaHa ypaxHa 6o6oBa KynTy-
pa B cBeTa (Bouton, 2012). Ta e nonmmop-
eH BMA, HO B CBETOBEH MaLab ce Bb3npu-
eMa Kato Hal-BaXHuAT dypaxeH Bug B
ymepenus knumart (Veronesi et al., 2010).

Mpe3 nocnegHUTe roguHu ¢ oboraTs-
BaHe Ha Mo3HaHuATa 3a Tasu Kyntypa, ycu-
nMATa Ha u3cnegoBaTesiMTe ca HacouyeHu
KbM pa3paboTBaHe Ha CesleKLMOHHU Npo-
rpamu, BK/OYBALLM Cb3aBaHeTo Ha CopTo-
BE C BMCOKa NPOAYKTMBHOCT, MOA06pPEHO
KayecTBO Ha dpypaxa, YCTOMUYMBOCT Ha 60-
nectn un spegutesnun, 6bLP30 Bb3CTAHOBSABA-
He cnepj nokocsiBaHe U ObAroTPamHoOCT Ha
nocesa. 1o OTHOWeHMe Ha un36poeHUTe
nokasaTenu cCOpTOBETE Bapupart B LUMPOKU
rpanmum (Gray et al., 1993; Tucak et al.,
2009).

YBenuyaBaHeTo Ha [gobuBa Ha
dypax npu nouepHaTa € 06eKT Ha AUCKy-
Cusl cpefi MHOro aBTopW, Tbii KaTo AaHHWUTe
3a nogobpsiBaHe Ha NPOAYKTMBHOCTTa Ha
HOBWUTE COPTOBE Ca TBbPAE NPOTUBOPEUVBU
1 Npeamn3BUKBAT Cnekynauny 0THOCHO peast-
HOTO nogobpeHne Ha Jobusa Npu Tasmn Kyn-
Typa (Brummer, 1999; Volenec et al., 2002).

CVHTETUYHUTE JIHOLEPHOBM COPTOBE
ca C LUMpoKa reHeTMyHa OCHOBa, Cb3AafeHM
ypes KpbCTOCBAHe Ha pasMueH 6poi
OTOpaHN PoOAUTEsICKUN TeHOTUNOoBe, MPOosiBS-
Bally pas/MyHM HMBA Ha FeHeTUYHO Bapu-
paHe n nofobpsiBaHe Ha TEXHUTE MNOTOM-
CTBa B MPOAb/IKEHME HAKOSIKO MOKOSEeHUs
(Hill et al., 1988; Rowe and Hill, 1999; Julier
et al., 2003; Nagl et al., 2011). Cnopeg
Tkachenko et al. (2008) upes n3nos3BaHeTo
Ha MeToAa MOMMKPOC Ce pellaBa He camo
cefekumMoHHaTa 3ajada 3a Cb3fasaHe Ha
CUHTETULM, HO M BaXHa MeToguyecka
3ajaya, 3awWoTo B Xo4a Ha To3u npouec ce
npefocTaBsAT AaHHW 3a OLeHka Ha KOMO6u-
HaTMBHaTa CMOCOOGHOCT Ha KOMMOHEHTUTE
Ha Syn,.

3a pa3paboTBaHeTO Ha CUHTETUYHM

standard Prista 2 with 11.63%.

Key wards: alfalfa, synthetic
populations, variety testing, dry matter
yield, grass stand height, grass stand
density

INTRODUCTION

Cultivated alfalfa Medicago sativa
L. ssp. sativa is the most important and
widely grown forage legume in the world
(Bouton, 2012). It is a polymorphic
species, but globally is perceived as the
most important forage species in
temperate climate (Veronesi et al., 2010).

In the past years, the enrichment of
knowledge of this culture, the efforts of
researchers are aimed at developing
breeding programs, including the varieties
creation with high productivity, improved
forage quality, diseases and pests
resistance, rapid recovery after cutting
and persistence. In respect of these
indicators, the varieties vary widely (Gray
et al., 1993; Tucak et al., 2009).

Increasing alfalfa forage yield is the
subject of discussion among many
authors, because data for productivity
improvement of the new varieties are too
conflicting and generate speculation about
the real yield improvement in this crop
(Brummer, 1999; Volenec et al., 2002).

The alfalfa synthetic varieties are of
wide genetic base and they are
synthesized by intercrossing of certain
number selected parental genotypes
expressing different genetic variation and
subsequent  improvement of their
progenies for several generations (Hill et
al., 1988; Rowe and Hill, 1999; Julier et
al., 2003; Nagl et al., 2011). According to
Tkachenko et al. (2008) by using the
method polycross is decided not only the
breeding task for synthetics creation but
also an important methodological task,
because the process, provide data to
evaluate the combining ability of Syn;
components.

For

development of  synthetic
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coptoBe  (hypaxHu  6060BM  KynTypw,
BK/IIOUMNTE/THO JIlOLepHaTa, ca NpeasioxeHn
peguua cuctemn 3a oTbop: OTO6OP Ha
U3XoA4eH Martepuan Ha 6asa oueHka Ha
knoHose, Ha half-sib wnun full-sib notom-
cTBaTa, MMM camoonpalleHW MnoTomcTBaTta
OT pas/IMYHM reHepauuyM Ha camoonpall-
BaHe (Kertikova, 2000; Kertikova, 2008;
Annicchiarico et al., 2015). Peguua onutu ¢
UYXAM U MEeCTHU COpPTOBE U CENEKLMOHHU
dhopmMy Npy NOYBEHO-KNMMATUYHWUTE YCIO-
BMS Ha Hawarta CcTpaHa ca Aokasanu
npeguMmcTBata Ha 6barapckata cenekums
(Petkova et al., 2005; Kertikova, 2001;
Marinova and Petkova, 2004).

Llenta Ha HacToALLETO MpoyyBaHe e
CpaBHWUTENTHO M3NWUTBaHE N0 HSAKOM Mopdio-
NOTMYHM N CTOMAHCKM KayecTBa Ha cefem
CUHTETMYHM nonynauumM sluepHa, cb3ga-
aexn B 3C ,06pasuos ungnmk” — Pyce.

MATEPVAT N METOON

Mpe3 nepuoga 2007-2009 r., B
onutHoto nose Ha W3C ,06pa3yos
unchnnk” - Pyce, Npy HENONNBHK YCIOBUS,
B KOHKYPCEH COPTOB OMUT Ca Npoy4yeHn 7
CYHTETMYHM monynauun nouepHa — Syn;-
72, Syn;-73, MM, 6R88, Oc/MM, Cllgs,
BK/1IOYMTENHO U HOBaTa CUHTETUYHA MOony-
naums (SS Ne 7). KaTo cTaHgapT e BK/tO-
yeH copt lMNpucta 2. ONUTBLT € 3acAT npes
nponetta (20 mapT) Ha 2007 r. no 6s10Ko-
BMA METO[, B YETMPW NMOBTOPEHUSA, C rone-
MWHa Ha OTYeTHaTa napueska 5 m-.

MokasaTenar BMCOYMHA Ha TpeBo-
cTosa (cm) e oTuMTaH BbB (pa3a Havasio Ha
UbdTexX, HenocpeACcTBEHO Mpean KOCUT-
6aTa. V3BbpluBalle ce Ha 5 mMecTa BbB
BCSKO MOBTOPEHWE 3a BCEKW BapuaHT oT
MOBBLPXHOCTTA Ha noysata [0 Bbpxa Ha
MHO3MHCTBOTO HOPMaJ/IHO Pas3BuTK CTLONA.

MAbTHOCTTA Ha TpPeBOCTOA, U3pa-
3eH ype3 6poit cTbbna Ha m? e oTunTaH
npeayn kocutba, 4ypes M3MNO/M3BaHETO Ha
MeTpoBka ¢ nnowy 0,250 m? (50 x 50 c¢m)
BbB BCAKO MOBTOPEHME 3a BapuaHTuTe.

Jlo6usute (B kg da™*) no nogpacty,
roAvHM U cpefHo 3a nepuoga Ha npoyd-
BaHeTO ca OTuMTaHV BbB (pasa Hayano Ha
ubdTEX, UpE3 MNpeTerfisiHe Ha oKoceHarta
3esieHa 6uomaca.

ChbbpXaHMeTo Ha CyxOTO BeLLeCTBO

varieties fodder legumes, including alfalfa,
have been suggested a number of selection
systems: selection of the initial material
based on assessment of the clones,
selection of the half-sib or full-sib progenies
or selfed progenies of different generations
of self-pollination (Kertikova, 2000; Kertikova,
2008; Annicchiarico et al., 2015). Numerous
experiments including foreign and local
varieties and breeding forms under soil and
climatic conditions in our country have
demonstrated the advantages of Bulgarian
breeding programmes (Petkova et al, 2005;
Kertikova, 2001; Marinova et al, 2004).

The aim of present study was a
comparative test on some morphological
and economic traits of seven alfalfa
synthetic populations, created at IASS
"Obraztsov chiflik" — Rousse, to be made.

MATERIAL AND METHODS

The competitive variety testing was
carried out from 2007 to 2009, without
irrigation at the experimental field of Institute
of Agriculture and Seed Science ,Obraztsov
chiflik” — Rousse. Seven alfalfa synthetic
populations — Syn;-72, Syn,;-73, MM, 6R88,
Os/MM, SPgs5, as well as the new synthetic
population (SS Ne 7) were examined. The
Prista 2 variety as a standard was included.
The experiment was sown in the spring (20
March) of 2007 in a randomized block
design with four replications and harvesting
plot size 5 m®.

Before every cutting, in early
flowering stage, the grass stand height
trait was recorded. It was done in 5 places
in each harvesting plot for each variant
from the soil surface to the top of the
majority normally developed stems.

The grass stand density trait,
expressed by stem number per m?, before
every cutting in each harvesting plot for
each variant was accounted. For the stem
number per unit area determination the
sampling plot with area 0,250 m? (50 cm X
50 cm) was used.

The forage vyields (kg da') was
determined by regrowth, years and average
for the study period in early flowering stage
by weighing the green biomass.

The dry matter content was
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€ onpeensHo Ypes uU3cyllaBaHe Ha cpefHa
npoba 3eneHa maca (200 g) B cywwunHa
kamepa npu 105°C [0 MOCTOSIHHO Terso.
[JlaHHuTe OT f06KBa 3eneHa Maca U CbAbp-
)XaHMEeTO Ha CyXO0 BELLECTBO Ca U3MN0M3BaHu
3a onpegensiHe Ao6MBa Ha cyxa Maca B kg
da™.

MbpBata v BTOparta roAvHW Ha
npoyysaHe ca HanpaBeHW NO 4eTupwu
OTKOCa, a TpeTata — 3.

3a xapaktepusupaHe Ha MeTeopo-
NOTMYHUTE YC/I0BUSA Ca U3MOJ3BaHN AaH-
HMW 3a Baslexnte U CpedHo MeceyHuTe
TemnepaTypu Ha Bb3fyxa OT MeTeopo-
norvyHarta ctaHums Ha VIHcTutyTa.

[JaHHuTe 3a fobuB cyxa maca, BUCO-
YMHa Ha TPEBOCTOS U NIBLTHOCT Ha TPeBO-
CTOsi ca MaTemaTunyecks 06paboTeHu Mo
MeToAa Ha efHOaKTOpPHWSA AUCTEePCUOHEH
aHanu3 (ANOVA), a p[octoBepHOCTTa Ha
pas3nuknTe e ycTaHOBEHA Ype3 MHOXECTBEH
aHanu3 no metoga Ha Duncan’'s multiple
range test. l3nonsBaH e nporpamHuAT
npoaykt SPSS Statistics 19.

PE3YJITATN N OBCBXAAHE

B  MeTeoposiorMyHO  OTHOLUEHue
€CeHHOo-3MMHMA nepuog (X-III) Ha cTonaH-
ckara 2006-2007 r. ce xapakTtepusupalle
CbC CyMa Ha Banexute nof Hopmara 3a
MHOTOroAuLWHNA nepuog 1 TemneparypHa
cyma 1258,2°C, 3HauMTesIHO Haj cpefHarta
MHOroroguiHa Hopma (durypa 1).

calculated by drying the green mass
sample (200 g) to constant weight in a
drying chamber at 105°C. Data for green
mass yield and dry matter content to dry
matter yield determination (kg da™) were
used.

The first and the second
experimental year 4 cuttings were made,
and the third year — 3

For weather characterization the
data for precipitations and average
monthly air temperatures from
meteorological station of the Institute were
used.

The data for dry matter yield, grass
stand height and grass stand density were
analysed by the One-way analysis of
variance (ANOVA) method. Significance
of differences was tested by Duncan’s
multiple range test (DMRT). The SPSS
Statistics 19 software product was used.

RESULTS AND DISCUSSION

With respect to the weather
conditions, autumn-winter (October-March)
period of the economic 2006-2007 was
characterized by total rainfall below the
long-term norm and temperature sum
(1258,2°C), considerably higher than the
average long-term norm (Figure 1).
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Fig. 1 Meteorological characteristic of 2007-2009
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Mpe3 2007 r. nepMogbT Ha POPMMU-
paHe Ha nNbpBM noApacT Ha nwuepHaTa
(anpun-tonn) ce xapakrepusupalle ¢ TeM-
nepaTtypHu Cymy 3HauuTeNHO Hapj cpefHu-
Te 3a MHOroroAuWHWA Nepuog, U C Konu-
4ecTo Ba/IeXu MHOrO Mo, cpegHarta Hopma-
Ta. Tpoab/MKATENHUAT CyX nepuos ce
0Tpasn CbLECTBEHO BbPXY NPOAYKTUBHOCT-
Ta Ha fouepHata B NbpBM  NOAPAacT.
CnepBalute Meceuu ce xapakrepusvpaxa
C Temnepatypu W Bnexu 65u3kn  [o
MHOroroguiHaTa HoOpMa, KOeTo Ocurypu
HOPMa/IHO pasBuUTME Ha CUHTETUYHUTE
nonynaumm u popmMupaHeTo Ha u4eTupu
nogpacra. rogmHute 2008 u 2009 6sxa
CXOHM NO OTHOLUEHME Ha MeTeoposiorny-
HWUTe ycnoBuA. TemnepatypHuTe cymu 3a
nepuoga anpun-aBryct 6sixa u3paBHEHU
CbC CpefHUTE 3a MHOTOroAuLLIHMA Nepuog,
a BaJlexuTe 6sxa Mo-Masiko OT MHOroro-
JviliHaTa HopMa 1 CpaBHUTESTHO paBHOMeEp-
HO pasnpegesieHu.

Moxe fa ce otbenexu, ye MeTeopo-
nornyHute ycnosua 3a nepuopga  2007-
2009 r. 6sxa cpaBHUTESTHO GNaronpuUATHU
3a pa3BUTUETO Ha /IOLLEePHOBUTE NOCEBMW.

OT fJaHHWUTe 3a npu3Haka ecTecTBe-
Ha BMCOYMHA Ha pacTeHusTa, B roguHata
Ha Cb3faBaHe Ha KOHKYPCHWA COPTOB ONUT
€ BUOHO, Yye OTyeTeHuUTe CTOMHOCTU ca B
WNPOKA  rpaHmum - ot 40,6 cm 3a
CUHTeTNYHaTa nonynaumusa MM po 58,6 cm
3a SS Ne7 (Tabnuuya 1).

During the first regrowth of alfalfa
(April-July) in 2007 the temperature sums
were significantly above the average
amount for long-term period and rainfall
were significantly below the average
norm. The sustained drought significantly
affected the alfalfa productivity in the first
regrowth. The next months were
characterized by temperatures and
precipitations close to the long-term
norms, which ensured normal
development of synthetic populations and
provided formation of four regrowths.

The  meteorological  condition
during second and third alfalfa growing
seasons (2008-2009) were similar. The
temperature sums for the period April-
August were equal to average for long-
term period and rainfall were below the
average norm but relatively equally
distributed. It may be noted that the
weather conditions for the 2007-2009
period were relatively favorable for the
alfalfa stands development.

The data for natural plant height
trait showed that values varied a more
widely - from 40,6 cm for MM synthetic
population to 58,6 cm for SS Ne7 in the
year of sowing of competitive variety
experiment (Table 1).

Ta6r||/|u,a 1. EcrecTBeHa BUWCOYMHA Ha pacTeHuUsATa Ha CUHTETUYHU nonynaymu

nrouepHa 3a nepuoga 2007-2009 r.

Table 1. Natural plant height of alfalfa synthetic populations for 2007-2009

CUHTETNYHN BucounHa Ha TpeBocTos / Grass stand height, cm

nonynauuu
Synthetic populations 2007 2008 2009 Cpe,qHO / Mean
MpucTta 2 / Prista 2 53.4¢c 62.8b 63.4¢c 59.9c¢c
Syn;-72 50.0d 61.3b 64.1 bc 58.5d
Syn;-73 49.9d 62.7 b 63.5¢C 58.7d
MM 40.6 f 52.7¢ 53.8e 49.0f
6R88 48.3 e 66.9 a 63.9¢c 59.7 ¢
Oc/MM / Os/MM 56.8 b 65.4 a 66.0 a 62.7 b
SS Ne? 58.6 a 66.9 a 65.6 ab 63.7 a
CMos / SPgs 49.8 d 61.8b 60.2 d 573 e
CpepgHo / Mean 50.9 62.7 62.6 58.7
SE 1.96 1.49 1.39 1.56

LSD 99,5% - CTOMHOCTTE B KOJ/IOHUTE C e4Ha M Cblla OykBa HAMAT A0Ka3aHOCT Ha pas3nnkuTe
LSD 99,5% - values in the columns followed by the same letter are not significantly different
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Pesyntatute nokassar foKasaHOCT
Ha pas/iMkiuTe Mexay npoyysaHute
CUYHTETMLM N AOCTOBEPHO NPEBBL3X0ACTBO
Ha SS Ne7. lNpe3 BTOpaTa Beretauus
BapupaHeTo Ha MNpu3Haka e B Mo-TeCHW
rpaHuun 1 nonynauumMte B OTAENHUTE
CTaTUCTUYECKM TPYNU Ca CbC CpaBHUTEN-
HO M3paBHeH noteHuuan. Mo oTHoweHve
Ha BMCOYMHATa Ha TPEBOCTOA 3a CUHTe-
TUYHUTE nonynauun 6R88, Oc/MM u SS
Ne7 ca ycTaHOBEHM 6/IM3KN CTOWHOCTM K
[OCTOBEPHO MpeBuLLEHME Ha cTaHdapTa
copT MpucTa 2.

Mpes TpeTarta rognHa ce Habnoaa-
Ba 3anasBaHe Ha TeHAeHuuATa OT
nbpBaTa M BTOpaTta Beretauum 3a BUCOK
noteHyman Ha SS Ne7 Mo OTHOLWeHue
ecTecTBeHa BMCOYMHa Ha pacTeHuATa. 3a
rogvHata, Ha 6asa OTYeTeHW CTOWHOCTMH,
nonynauyunte nonajaTt B pasnyHU cTa-
TUCTUYECKN TPYNK U ca YCTaHOBEHMW [O-
CTOBEPHM pasnuumsa mexg tax. O6o6Lue-
HUTe JaHHW 3a nepuoja Ha npoyysaHe,
oTpaseHn B Tabnuuya 1, nokaseart CTa-
TUCTUYECKN [O0Ka3aHW pasfvikn Mexay
BCUYKN CUHTETULUM. Hail-HUCKM CTOHOCTY
ca OTYETEeHW MpPU CUHTETUYHaTa nonyna-
ums MM — 49,0 cm. C Haii-BMCOK NOTEH-
Uuas Mo OTHOLUEeHWe BuCoYMHaTa Ha
TpeBoCTOA ce oTnmyasa SS Ne7, npesu-
LWaBaiku [OCTOBEPHO, KakTo cTaHgapTa
Mpucrta 2, Taka M ocTaHanute nonyna-
LK, 06eKT Ha U3cseBaHeTo.

Pesyntatute npes nbpsBara rogu-
Ha Ha MpoyyBaHeTo, MO OTHOLWEHVEe Ha
NAbLTHOCTTA Ha TPEBOCTOSA, U3pa3eH ypes3
6poil cTbOM1a Ha eguHULA NIOLW, Nokas-
BarT, 4Ye CMHTEeTMYHaTa non;/nau,vm SS Ne7
(465,65 6posi cTbb6Na/m?) [OCTOBEPHO
npesuLLIaBa Mo CTOMHOCT Ha nokasarens,
KaKTo cTaHfjapTta, Taka v cpefHarta CToi-
HOCT 3a nonynauumrte, CboTBETHO C 98,25
n 84,35 6pos cTb6na/m? (Tabnuua 2).

C Haii-HMCcKa NAbTHOCT Ha TPeBO-
CTOA 3a Beretauusata ce ot/iMyasa nony-
naumsata MM. Mo ceHoTUNHaTa U3ABa Ha
npu3Haka CUHTETUYHWUTE nonynauuu no-
nagaTt B pas/iiHu CTaTUCTUYECKN rpynu
N Mexay TsX ca yCTaHOBEHW [OCTOBEPHU
pasnuuus.

The results indicated that there
were statistically significant differences
between synthetic populations and
established superiority of SS Ne7. During
the second growing season the trait
varied in a narrower range and
populations in various statistical groups
had relatively equal potential. Regarding
the grass stand height for the synthetic
populations 6R88, Os/MM and SS Ne7
the similar values were ascertained and
they considerably exceeded the standard
Prista 2 variety.

With respect to the natural plant

height the data in the third year showed
keeping the tendency of high potential for
SS Ne7 in the first and second growing
seasons. For the year, based on the
values obtained, the populations fall into
different statistical groups. There were
found significant differences between
them. The summarized data for the
period of study showed significant
differences between all synthetics (Table
1).
The lowest values (49,0 cm) for the MM
synthetic population were recorded. With
the highest potential concerning the grass
stand height SS Ne7 was distinguished,
exceeding significantly both Prista 2
standard and other populations studied.

The results in the first year of the
study regarding the grass stand density,
expressed by stem number per unit area
indicated that synthetic population Neo7
SS (465,65 stems/m?)  significantly
exceed in value of the trait both standard
and the mean value for the populations
with 9825 and 84,35 stems/m?,
respectively (Table 2).

With the lowest grass stand density
for the growing season MM population
was differed. Concerning phenotypic
expression of the trait the synthetic
populations into different statistical
groups was distributed, and significant
differences  between  them  were
established.
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Ta6r||/|u,a 2. TINBTHOCT Ha TPEBOCTOA Ha CUMHTETUYHM nonysiaymnn nruepHa 3a

nepvioga 2007-2009 r.

Table 2. Grass stand density of alfalfa synthetic populations for 2007-2009

CUHTETNYHNK Bpoii cTb6na Ha eguHMLA nioly, / Stem number per unit area, m”

ronynaum 2007 2008 2009 CpepaHo / Mean
Synthetic populations
MpwucTta 2 / Prista 2 451.75 de 578.25 de 479.33 abc 503.11 cd
Syn,-72 437.50 e 589.00 cde 496.67 ab 507.73 bc
Syn;-73 476.50 bc 661.00 ab 447.33 ¢ 528.28 b
MM 435.00 e 612.50 cd 466.67 bc 504.73 cd
6R88 490.00 b 605.00 cd 470.67 bc 521.89 bc
Oc/MM [/ Os/IMM 453.50 cd 628.50 bc 462.00 bc 514.67 bc
SS Ne7 550.00 a 686.25 a 506.33 a 580.86 a
Cllgs / SPgs 431.00 e 548.50 e 474.67 abc 484.73 d
CpepgHo / Mean 465.65 613.63 475.46 518.25
SE 14.08 16.15 6.67 10.25

LSD 99,5% - CTOIMHOCTTE B KOJIOHUTE C eHa 1 Cblya BykBa HAMAT [0Ka3aHOCT Ha pa3nnknte
LSD 99,5% - values in the columns followed by the same letter are not significantly different

Mpe3 BTOpara rogvHa e YycTa-
HOBEHO 3HauMTEeNIHO BapupaHe Ha npu-
3Haka M [0Ka3aHOCT Ha pas/iMKuTe Mex-
a4y cuHTeTuunTte. OTYeTEeHUTE CTOMHOCTU
ca B rpaHuuyarta ot 548,50 cTb6na/m’ 3a
cuHTeTMyHaTa nonynaums Cllgs o
686,25 6posi 3a SS Neo7, xapakTrepusu-
palia ce OTHOBO C [OCTOBEPHO Haii-
[ob6bp noTeHuwan 3a cTbb6n006pasyBa-
He. AHa/IOTMYHO C faHHUTe 3a NnpusHaka
BMCOYMHA Ha TPEBOCTOSA, TEHAEHUMATA OT
npeaxofHuTe ABe roAvHM 3a Hail-nnbTeH
TpeBocCTOi npu nonynauusata SS Ne7 ce
3anassa W npe3 Tpertara roguHa. C
[o6bp noTeHumMan 3a cTbb/1006pasyBaHe
Ce oT/IMyaBa W CUHTeTUYHaTa nonynauuns
Syn;-72, dhopmupana 496,67 cTb6na/m?.
OT cpefHuTe CTOWHOCTM 3a rofuHaTta e
BNOHO Ye, SS Ne7 AOCTOBEPHO npesuLla-
Ba BK/IIOYEHUTE B MNPOYYBAHETO CUHTE-
TUYHW nonynauuu.

AHanmM3bT Ha pesyntatnte 3a
nepuoja Ha npoyysaHe MnokKassa, Ye Hai-
ronsm 6poii cTb6na/m’ ca hopmmpanu
CUHTETUYHUTE nonynaumm SS Ne7 n
Syn;-73. CuHTeTnyHata nonynauyma SS
Ne7, kakTo Nno roguHu, Taka u cpefHo 3a
nepuvoga Ha mMpoyysaHe [OCTOBEPHO
npesBuwiaBa MO CTOMHOCT CTaHAapTa
MpucTa 2 n octaHasMTe nonynauuu.

Pesyntatute 3a eHoTMnNHaTa
n3fBa Ha npu3Haka [J0O6MB cyxa maca,

The obtained data showed a
significant variability of the trait in the
second year and significant differences
between synthetics were found. The
recorded values were in the range of
548,50 stems/m® for SPgy synthetic
population to 686,25 stems/m® for SS
Ne7. The SS Ne7 population with
considerably high potential for stem
formation was again determined. During
the third year, similarly to the results for
grass stand height, the data showed
keeping the tendency of the best grass
stand density for SS Ne7 population of the
previous two year was established. A
high potential for stems number per unit
area for Syn;-72 synthetic population
(496,67 stems/m?) was also found. The
mean values for the year indicated that
SS Ne7 considerably exceed other
synthetic populations studied.

Analysis of the results for the
period of study showed that the most
number of stems/m® SS Ne7 and Syn;-73
synthetic populations were formed. The
synthetic population SS Ne7, significantly
exceed standard Prista 2 variety and
other populations, both in years and
average for the period of study.

The results for the phenotypic
expression of the dry matter yield, in the
period of study showed that the trait
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npes nepuoja Ha npoy4ysBaHe MOKa3Bar,
ye nokasaTensar Bapupa B LUMPOKK
rpaHuumn Mexay CUHTETUYHUTE nonyna-
umm (Tabnmua 3). B rognHata Ha
Cb3aBaHe Ha KOHKYpPCHUS COpPTOB OnNuT
OTYEeTEHUTE CTOMHOCTM 3a 06LmMa A06UB
ca B rpaHugata ot 1079,00 kg da™* go
693,00 kg da™. CuHTEeTMUMTE nonagaT B
pasiMyHM  CTaTUCTUYECKM Tpynn M ca
YCTAHOBEHU  [OCTOBEPHM  pasnuums
mexgy Tax. C gobpa nNpoaykTMBHOCT Ha
doypax ce oTnuyasa nonynaunsTta Syn;-
73 — 981,00 kg da™, npu fo6ue 3a copT
MpucTa 2 — 979,00 kg da™. OT nonyyeHu-
Te [aHHM ce BWXAa, 4Ye npe3 nbpeaTa
roAvHa Ha npoy4YyBaHeTO CUHTEeTU4YHaTa
nonynauna SS Ne7 gokasaHo npesuwla-
Ba, kakTo cTaHgapTa [lMpucta 2, Taka u
OoCTaHa/IMTe nonynauuu.

varied  widely  between  synthetic
populations (Table 3). The values for total
yield from 1079,00 kg da™ to 693,00 kg
da™ was ranged in the sowing year of the
competitive variety experiment. The
synthetic populations were distributed
into different statistical groups, and
significant differences between them
were established. With good forage
productivity Syn;-73 population (981,00
kg da'l) was differed, compared to the
reported yield to Prista 2 variety — 979,00
kg da’. The data indicated that the
synthetic population SS Ne7 significantly
exceeded both standard Prista 2 and
other populations in the first year of the
study.

Tabnuua 3. [Jo6uB Ha cyxa Maca Ha CUHTETUYHM Mony/nauuu ouepHa 3a

nepvioga 2007-2009 r

Table 3. Dry matter yield of alfalfa synthetic populations for 2007-2009

CWHTETUYHY [lo6uB cyxa maca / Dry matter yield, kg da™

nonynauuu
Synthetic populations 2007 2008 2009 CpepgHo / Mean %
MpucTa2 /Prista 2 979.00 b 1350.50 b 981.75 bc 1103.75 b  100.00
Syn;-72 92.00 bc 1291.00 bc 862.25 d 1015.08 c 91.96
Syn;-73 981.00 b  1296.25 bc 853.50 d 1043.17 bc 94.51
MM 693.00 e 1163.00 d 749.75 e 868.92 d 78.72
6R88 885.00 bc 1300.00 bc 904.25 cd 103142 c 93.45
Oc/MM / Os/MM 823.00 cd 1367.50 b 1051.75 ab 1080.75 bc 97.61
SS Ne7 1079.00 a 1498.00 a 112550 a 1232.17 a 111.64
Clgs/ SPos 736.00 de 1227.00cd 727.25 e 908.42d 82.30
CpepgHo / Mean 883.50 1350.50 981.75 1071.92
SE 46.03 35.23 49.38 40.95

LSD 99,5% - CTOMHOCTTE B KOJIOHUTE C efiHa 1

Cblla 6yKBa HAMAT O0Ka3aHOCT Ha pas3/InkuTe

LSD 99,5% - values in the columns followed by the same letter are not significantly different

Mpe3 BTOpaTa ¥ TpeTaTa BereTa-
Uus TeHAEHUMsATa 3a BUCOKA MNPOAYKTU-
BHOCT Ha cpypaxk npu SS Ne7 ce 3anasBa.
MonynaumaTa [OCTOBEPHO npeBuwaBa
no CToMHOCTU cTaHgapTa Mpucta 2. Mpu
oCTaHa/IMTe CUHTETMUM OOWMAT [06uB
Ha cyxa Maca, npe3 BTopara roguHa
Bapvpa oT 1367,50 kg da® po 1163,00
kg da™ 1 ot 1051,75 kg da™* go 749,75 kg
da™ npes Tpetata BereTauus, CbOTBET-HO
npy Oc/MM n MM. YCTaHOBEHO € 3Hauu-
TE/IHO BapupaHe Ha npu3Haka 1 Aokasa-

In the second and third growing
season the tendency for high forage
productivity at SS Ne7 was kept. The
population significantly exceeded the
Prista 2 variety. In other synthetics the
total dry matter vyield ranged from
1367,50 kg da™ to 1163,00 kg da™ in the
second year and from 1051,75 kg da™ to
749,75 kg da® in the third growing
season for Os/MM and MM, respectively.
There was found a considerable variation
of the trait and significant differences
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HOCT Ha pa3/IMKMTe MeXay CUHTeTMLUNTE.
lMpaBu BneyaTneHue, ye 3a nepuvo-
Ja Ha npoyyBaHe NPOAYKTMBHOCTTA Ha
doypax npu CUHTETUYHUTE nonynauum
Bapupa B LUMPOKA TpaHuLM, KaTo Haii-
HUCBHK A06UB e ycTaHoBeH 3a MM 1 Cllges.
Bcuukm npoyyBaHn cYHTETUUM nonajaT B
pasnnyHM  CcTatUCTUYEeCcKn rpynun  C
[oKasaHu pasfvkn B CTOMHOCTUTE Ha
nokasarena. CuHTeTMyHata nonynauus
SS Ne7, 3a KOATO e OoT4YeTeH A06MB Ha
cyxa maca 1232,17 kg da™, goctoBepHo
npesuwasa copt lMpucta 2 ¢ 11,64% n
ocTaHa/IMTe Npoy4YBaHu nonynauuu.

N3BOAN

3a cCUHTETUYHWUTE nonynauuu -
LepHa ca yCTaHOBEHW JOCTOBEPHU pas/iun-
yMs MO OTHOLWIEHME Ha BUCOYMHATA Ha
TPEBOCTOSA, KaTo C Hali-BUCOKN pacTeHus
ce ot/inyBa SS Ne7.

CuHTeTnyHata nonynauua SS Ne7
[OCTOBEPHO MpeBuMwaBa No CTOMHOCT Ha
nokasarenss nNAbTHOCT Ha TPEBOCTOA
cTaHgapTa copt MNpucta 2 n cuHTeTnymTe
BKJ/TOUYEHU B NMPOYYBaHETO.

CvHTETMLMTE Nonagart B Pas/iMyHu
CTATUCTUYECKM TPYNW C AOKa3aHW pPas/ivku
B CTOMHOCTWTE 3a A06MB Ha cyxa Mmaca.
CuHTtetnyHara nonynauma SS Ne7 e
hopmupana gobme Ha cyxa maca 1232,17
kg da’ u pgocTtoBepHO npesuwaBa copT
Mpucta 2 ¢ 11,64% n ocTaHanMTe NPoyY-
BaHW nonynauuu.

between synthetics.

It can be noted that the forage
productivity varied a more widely between
synthetic populations and the lowest yield
for the period of study for MM and SPqs was
established. All studied synthetics fall into
statistically different groups and there were
statistically significant differences among
them regarding the values of the indicator.
The highest dry matter yield (1213,17 kg
da™) for SS Ne7 synthetic population was
established, significantly exceeding Prista 2
variety (11,64%) and other populations
studied.

CONCLUSIONS

For alfalfa synthetic populations
significant differences concerning the
grass stand height were established as
with the highest plants SS Ne 7 is
distinguished.

Regarding the grass stand density
trait SS Ne7 synthetic population
significantly exceeded the standard Prista
2 variety and synthetics studied.

The synthetic populations into
different statistical groups were distributed
concerning dry matter vyield, and
significant differences between them were
found. The highest dry matter vyield
(1213,17 kg da™) for SS Ne7 synthetic
population was established, significantly
exceeding Prista 2 variety (11,64%) and
the other populations studied.
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Influence of organo-mineral products on the yield
of Durum wheat variety Predel
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PE3IOME

Mpe3s nepuopga 2014-2016 r. B
Y4yebHO eKcnepumeHTasiHaTa U BHeapu-
Tencka 6asa Ha kategpa PacTteHue-
BbACTBO Npu ArpapeH YHWBEpPCUTET -
MnosavB 6elle n3BedeH MOJICKM OMUT, B
KOWTO € MNpoyyeHO BAUSHMETO Ha [nBa
opraHo-mMvHepasnHu npogykra: Meradon
(3000 mi/ha) n Meracbon npotenH (3000
ml/ha) Bbpxy [obmBa Ha TBbpAaTa
nwexuua copt MNpepen. TpeTupaHeTo ce
M3BbpLIBaLIE BbB asnte OGpaTeHe,
BpeTEHEHe W u3knacsiBaHe. ONUTLT €
3a/10KeH crief, NpeawecTBEHUK HaxyT no
MeToda Ha ApO6HMTE Mapuesiku B YeTUpK
MOBTOPEHUSI C TONIEMMHA HA peKosTHaTa
napuesnka 10 m?.

B pesynTtat Ha nNpoBeAeHMAT onut

€ YCTaHOBEHO C/1eHOTO:
N3nuTaHuTe opraHo-mMvHepasiHu Npoayk-
TM ca MOBAUANU MOJSIOKUTESTHO BbPXY
pobuBa Ha TBbpAaTa nweHuua copT
Mpepen.

Hail-Bucok p[o6uB Ha 3bpPHO OT
TBbpgata nweHuya copt [lpegen ce
nosyyaBa Mpu BapuaHTa TpeTuMpaH BbB
(pasza OpaTeHe C OpraHo-MUHEPasTHUAT
npoaykt Meradon (3000 ml/ha), npwu
KOWTO yBE/IMYEHMETO Ha NPOAYKTUBHOCT-
Ta cpefHo 3a nepuofa Ha uscnensaHe e
¢ 593 kg/ha (16.9 %) noBeye OT HeTpe-

SUMMARY

During the period 2014-2016, in the
Study, Experimental and Implementation
Base of the Department of Plant growing
of the Agricultural University — Plovdiv a
field experiment is carried out that
explores the influence of two organo-
mineral products: Megafol (3000 mil/ha)
and Megafol protein (3000 ml/ha) on the
productivity of the Durum wheat variety
Predel. The treatment is done in the
phases of tillering, stem elongation and
ear emergence. The experiment is
performed after predecessor chickpea,
according to three factor experiment by
the method of split plots, repeated four
times, with dimensions of the land plot
10m>.

As a result of the conducted
experiment, the following is found out:

The tested organo-mineral products have
positive influence on the productivity of
the Durum wheat Predel.

The highest grain yield obtained
from the Durum wheat Predel is achieved
in the variant treated in the phase of
tillering with the organo-mineral product
Megafol (3000 ml/ha), in which the
increase of the productivity average for
the period of study is with 593 kg/ha (16.9
%) more than the untreated control.
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TMpaHaTa KOHTposa.

HoBute opraHo-mvHepasHKn npo-
OYyKTU ca CbAeincTBann 3a nosullaBaHe
CTOMHOCTUTE Ha CTPYKTYPHUTE efNleMeHTU
Ha gobuea kaTo: 6poli knacueta, 6Gpoii
3bpHA M Maca Ha 3bpPHOTO Ha €efHo
pacTeHue.

KnwoyoBu aymu: TBbpaa nuwieHuua,
opraHo-M1UHepasiHM NPoAyKTU, A06MB

YBO/,

C npuemaHeTto Ha bBbarapua B
EBponelickua Cbl3 HacTbnu MoAeM B
NpPoM3BOACTBOTO Ha TBbpAa MleHuua.
Mnowute 3aceTn c TBbpAa MNWeHMUa y
Hac npes3 nocfiefHNTe roAvHW ce yBesnu-
yaBaT o0 18 000 ha, a pekonTupaHuAT
[o6ue oT ha e no-HUCHK oT 15 % [0 25 %
B CpaBHeHWe Cc O6UKHOBeHaTa neHuua
(Kolev and Dechev, 2014). MNonoxuten-
HOTO B/IMSIHWE OT M3MON3BaHeTO Ha 6uo-
JIOTVYHO aKTUBHW BellecTBa 3a Noswuwwa-
BaHe Ha MNPOAYKTMBHUTE BB3MOXHOCTU
npu peguua 3bPHEHO-KUTHWU KYNTypu e
JoKasaHa B ONWTU M3BEAEHW B 4Yyx6uHa
(Petr, 2005; Wolber and Seemann, 2006)
n y Hac (Delibaltova et al., 2009; Kolev et
al., 2011). B HayyHaTa nuTepartypa ca
M3HECEHN JaHHW 3a npenapatuv, KouTo
noBuvLUIaBaT YCTOWYMBOCTTA Ha pacTeHus-
Ta KbM pPas/IMyHM CTPecoBu hakTopw,
KaTo BMCOKM W HWUCKM TemnepaTypu
(Delchev et al.,, 2001; Delchev et al.,
2011, Kolev et al., 2015).

Mpu HacTosWeTo wn3cnensaHe cu
noctaBuxme 3a UuUen fga  YCTaHOBUM
B/IMSIHUETO Ha HOBW OPraHo-MWHEepPasTHK
nNpoayKTU BbPXY NPOAYKTMBHOCTTA Ha
TBbpAaTa nwexuua copt Mpegen.

MATEPWNANT N METOA4WA

B YuebHO ekcnepuMeHTasHaTa U
BHeApuTesicka 6asa Ha kategpa Pacte-
HMEBBACTBO Npu ArpapeH YHMBEPCUTET -
MnosavB € u3BefeH MOJICKU OMUT Mnpe3
nepuwoga 2014-2016 r., B KOiTO €
MPOy4eHO BIUSIHMETO Ha ClegHuTe
OpraHo-MvHepasiHi npoAaykTu: Meradgon
(3000 mi/ha) n Meracbon npotenH (3000
ml/ha), npunoxeHn BLB (hasn GpaTeHe,

The new organo-mineral products
contribute for the higher values of the
structural elements of the yield, such as:
number of the spikelet per spike, nhumber
of the grains per spike, mass of the grains
per spike in one plant.

Key words: Durum wheat, organo-
mineral products, yield

INTRODUCTION

With the acceptance of Bulgaria
into the European Union we observe an
upsurge of the production of Durum
wheat. The lands sown with hard wheat
here in Bulgaria in the last several years
reach up to 18 000 ha, while the
harvested yield from one hectares is with
15% to 25% lower than the ordinary
wheat (Kolev and Dechev, 2014). The
positive influence of the use of biologically
active substances to increase the
productive capacity of a number of grain
cultures is proven in experiments
performed abroad (Petr, 2005; Wolber
and Seemann, 2006) and in our country
as well (Delibeltova et al., 2009; Kolev et
al., 2011). Scientific literature presents
data about preparations that increase the
resistance of the plants towards various
stress factors such as high and low
temperatures (Delchev et al., 2001,
Delchev et al., 2011, Kolev et al., 2015).

In this survey we set ourselves the
objective to find out what the influence is
of new organo-mineral products on the
productivity of Durum wheat variety
Predel.

MATERIAL AND METHODS

In the Study, experimental and
implementation base of the Department of
Plant growing of the Agricultural University —
Plovdiv a field experiment is carried out
during the period 2014-2016, which explores
the influence of the following organo-mineral
products: Megafol (3000 ml/ha) and
Megafol protein (3000 ml/ha). The treatment
is performed in the phase of tillering, stem
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BpeTeHeHe W1 u3knacsasaHe. OnUTLT e
3a/10KeH cnep NpealecTBeHNK HaxyT no
MeToAa Ha APOo6HMUTE napuesikn B YeTupu
MOBTOPEHUS C rofieMnHa Ha pekonTHarta
napuesnka 10 m?.

Ceutbarta Ha TBbpAaTa neHuua e
M3BbpWBaHa B ONTUM&/IHUSA CPOK OT
20.10 po 05.11. cbe centbeHa Hopma 500
KbIHAEMU ceMeHa/m® 1 MUHEpasiHo
TopeHe cbc 120 kg/ha a3ot u 80 kg/ha
hochop, kato npeau ceutbara ce
BHacsALLe UANOTO KO/IMYeCcTBO ¢hocdhopeH
TOp U 1/2 OT a3oTHMA, a paHo Harnposer
KaTo nojxpaHsaHe - octaHanara 4acT oT
a3oTHuA Top. CnaseHn ca BCUYKM 3BEHa
OT  yTBbpAaHata  TexHosorus 3a
oTrnexaaHe Ha TBbpgarta nueHuua
(Yanev et al., 2008). TpeTupaHeTo e
U3BBbPLIBAHO C rpbOHA NpbCKayka.

OTunTaHn ca CTPYKTypHUTE ene-
MEHTW Ha MPOAYKTMBHOCTTA: 6poii knac-
yeTa B Kknac, 6poli 3bpHa B Kac, Maca Ha
3bpHarta B knac n gobus Ha 3bpHO t/ha.
3a oTunuTaHe Ha CTPYKTYPHUTE efIEMEHTH
ca B3UMaHW METPOBKM OT BCUYKM BapuaH-
TW, MO MOBTOPEHUSA K ca OonpeaensHu
CTOWHOCTMUTE Ha wu3cnegBaHWTe Mnokasa-
Tenn. Jo6UBBLT HA 3BPHO € OTYETEH Mo
BapuaHTu, B YETHPU NOBTOPEHUS 1 NPEuns-
yncneH B t/ha. MonyyeHnTe cToOHOCTM ca
obpaboTBaHM MaremaTuyecks 4ypes npo-
rpamMeH npoAaykTt SPSS.

PE3YJITATN N OBCb)XXAAHE

KonuyectBoTo Ha Banexurte npes
BereTalMoHH/A Nepuoj, Ha Tebpharta niue-
Huua 6elwwe kakto cnepgga: 2014/2015 r. —
655.8 mm, 2015/2016 r. — 388.5 mm npwu
419,0 mm 3a TpuAaeceTroguLleH nepuog.
Mpe3 nscnegsaHvuTe roguHyu GnaronpuaT-
Ha 3a pacTtexa M pasBUTUETO Ha TBbP-
Jata nweHvuya ¢ Jobpo pasnpegeneHuve
Ha BasiexuTe e pekonTHaTta 2016 .

Mpe3 Ta3u roguHa ce nosy4dmxa u
Nno-BUCOKN [0O6UBM Ha 3BbPHO OT BCUYKM
BapvaHTu. HebnaronpuaTHa 3a passuTue-
TO Ha pacTeHusTa e nbpeara 2014/2015
r. nopagu 3acyllaBaHeTO npe3 Mecel,
anpun, korato ce 3anarat CTPYKTypHUTe
e/leMeHTM Ha gobusa.

elongation and ear emergence. The
experiment is performed after predecessor
chickpea, according to three factor
experiment by the method of split plots,
repeated four times, with dimensions of the
land plot 10m?.

The sowing of the Durum wheat is
done within the optimal period, i.e. from
20.10 to 05.11, with sowing rate 500
germinating seeds/m? and mineral
fertilization with 120 kg/ha nitrogen and 80
kg/ha phosphorus, where the entire quantity
of phosphor fertilizer and 1/2 of the nitrogen
fertilizer are inserted before sowing, while
early in the spring the remaining quantity of
the nitrogen fertilizer is inserted as a
nutrition. All elements are observed of the
established technology for growing Durum
wheat (Yanev at. al., 2008). The treatment
was performed with a back sprayer.

The structural elements of the
productivity are reported, namely: number of
the spikelet per spike, number of the grains
per spike, mass of the grains per spike (g)
and grain yield (t/ha). To measure the
structural elements, measurements of all
variables were taken, repetitions and the
values of the surveyed parameters were
determined. The grain yield is reported in
four variants, recalculated in t/ha. The
values obtained are mathematically
processed through SPSS software.

RESULTS AND DISCUSSION

The rainfall quantity during the
vegetation period of the Durum wheat is as
follows: year 2014/2015 - 655.8 mm,
2015/2016 — 388.5 mm, while for the thirty-
year period this amount is 419,0 mm.
Among the experimental years favourable
for the growth and development of the
Durum wheat, with good distribution of
rainfalls is the harvest year 2016.

This year, even higher vyields of
grain were obtained from all variants.
Unfavourable for the development of the
plants is the first year 2014/2015 due to
the drought in the month of April, when
the structural elements of the yield are
formed.
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Mopagyn efHOMOCOYHOCT Ha AaHHU-
Te npe3 nepuoja Ha Ww3crefBaHe Ha
durypm 1, 2 u 3 ca npeacTaBeHU
noslydeHnTe  cpedHu  CTOMHOCTM  Ha
n3MepBaHMTe BGMOMETPUYHM MOKa3aTenw.
N3nnuTBaHMTE OpraHo-MUHeEpasiHu  MNpo-
OYKTU ca MNOBAMSANN MOJIOXKUTE/THO 3a
noBuULLIaBaHE Ha CTOMHOCTUTE Ha OT4e-
TEHUTE CTPYKTYPHU €/IEMEHTU Ha gobuea
6poii kracyeTa, 6poil 3bpHa M Maca Ha
3bpHara B knac (g).

Due to the common tendency of the
data during the experimental period,
Figure 1, 2 and 3 shows the obtained
average values of the measured
biometrical indicators. The tested organo-
mineral products influence positively for
the increase of the values of the reported
structural elements of the yield — number
of the spikelet per spike, number of the
grains per spike, mass of the grains per

spike (g).

M Control no treated
H Megafol
W Megafol protein

25 -
A
20-/ —
154"
104"
517
0
6paTeHe  BpeTeHeHe M3KaacaBaHe
(tillering) (stem (heading)
elongation)

dwur. 1. bpoin knac4yeTa B Knac (cpegHo)
Fig. 1. Number of spikelets per spike (mean)
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Fig. 2. Number of grains per spike (mean)
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M Control no treated

H Megafol

M Megafol protein

b6paTeHe

(tillering) (stem

elongation)

BpeTeHeHe M3KnacsBaHe
(heading)

dur. 3. Maca Ha 3bpHaTa B knac, g (cpeiHo)
Fig. 3. Mass of grains per spike, g (mean)

Haii-ronam 6poit knacuyeta, 6poii
3bpHa M Maca Ha 3bpHaTa B knac ce
nosyumxa npuv BapuaHTa TpeTupaH C
opraHo-mMvHepanHua npoaykt Meradon
BbB (pasa 6paTeHe B Ao3a 3000 ml/ha,
cboTBETHO ¢ 3,9 6p., 22,3 6p.n 1,677 g.
Ha BTOpo MACTO ce Hapexpja BapuaHTta
npbckaH ¢ npenapara Meradon npoTenH
BbB (hasa BpeTeHeHe ¢ fo3a 3000 ml/ha.
Hail-Hucko e noBWLIMEHMETO Ha CTOW-
HOCTWUTE Ha CTPYKTYPHUTE €/IEMEHTU Ha
[o6uBa noj Bb3AENCTBNETO Ha U3NWTBa-
HUTE OpraHo-MUHEPaUTHU MPOAYKTM MpK
TpeTvpaHe BbB hasa mnsknacssaHe CbOT-
BeTHO ¢ 0,3 6p., 10,4 6p., 0,926 g. npn
Meragpon n ¢ 2,4 6p., 7,1 6p., 1,029 g.
npv Meradhon NpoTeuH.

Ha Tabnuua 1 ca W3HeCeHu
JaHHUTe 3a nosyyvyeHns Jobvs Mo rognHu
1 CpeaHo 3a nepuoga. Hali-3HaunTenHo e
MOBULLEHNETO Ha NPOAYKTMBHOCTTA Ha
TBbpAaTta nweHuya copT [Mpegen npu
BapuaHTa TpeTMpaH BbB (hba3a bparteHe c
OpraHo-MvHepasiHia npoaykt Meradhon
(3000 ml/ha). Mo roguHU yBEIMYEHUETO
Ha gobvBa Ha 3bpHO NMpU TO3W BapuaHT e
oT 605 kg/ha npe3 2016 r. go 580 kg/ha
npe3 2015 r. unin cpegHo 3a nepuoga Ha
nscnegsaHe ¢ 593 kg/ha (16,9 %) noseue
OT HeTpeTMpaHarta KoHTpona.

The largest number of the spikelet
per spike, number of the grains per spike,
mass of the grains per spike is achieved in
the variant treated with the organo-mineral
product Megafol with a dosage of 3000
mi/ha respectively with 3.9 pieces; 22.3
pieces and 1.677 g. more than the
untreated control crops. On the second
place is positioned the variant sprayed with
the Megafol protein, but in phase of stem
extension with dosage 3000 mil/ha. The
smallest increase in the values of the
structural elements of the yield is achieved
under the influence of the tested organo-
mineral products at the treatment in phase
ear emergence respectively, by 0.3, 10.4,
0.926 g. with Megafol and 2.4, 7.1, 1.029 g.
with Megafol protein.

Table 1 shows the data about the
obtained vyield for the different years and
averagely for the period. The increase of
the productivity of the Durum wheat variety
Predel is most significant when it is treated
in the phase of tillering with the organo-
mineral products: Megafol (3000 ml/ha). For
the different years the increase of the yield
of grains for this variant varies from 605
kg/ha for the year 2016 to 580 kg/ha in
the year 2015 or averagely for the period of
the experiment with 593 kg/ha (16,9 %)
more than the untreated control crops.
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CnegBa BapuaHTa nMpbCkaH C
npenapaTta Meracon npoTenH BLB (hasa
BpeTeHeHe ¢ po3a 3000 ml/ha kato
npesuweHneTo e ¢ 497 kg/ha (14.4 %) B
noeeye OT KOHTpoara.

Next follow the variants sprayed with
Megafol protein (3000 ml/ha) in the phase
stem elongation averagely for the period of
the experiment. The excess being 497
kg/ha (14.4%) over the control.

Ta6nvua 1. Jo6MB Ha 3BPHO NPU TPETUPAHE C OpraHO-MUHEPA/THM NMPOAYKTY Ha

TBbpAaTa nweHuua copt Mpepgen, t/ha

Table 1. Grain yield when treated with organo-mineral products of Durum wheat

variety Predel, t/ha

da3u Ha TpeTnpaHe Mpoayktn 2015 2016 CpepHo %
Phases of treatment Products Average
Koxtpona 3,425 3,600 3512  100,0
Control
Bpatene Merachon 4,005 4205 4,105  116,9
Tillering Megafol
Meraon npotewH 5493 4002 3097 1138
Megafol protein
Koxtpona 3,430 3,460 3,445  100,0
Control
BpeteHene Meracpon 3610 4,098 3854 1119
Stem elongation Megafol
Meradion npoTemH 525, 4130 3942 1144
Megafol protein
Kortpona 3255 3545 3400  100,0
Control
W3knacssane Meracpon 3,589 3,953 3,771  110,9
Heading Megafol
Meraon npotewH 5 co0) 3935 3744 1101
Megafol protein
GD 5% 0,494 0,580 0,502
MpoaykTMBHOCTTA Ha TBbpAaTa The productivity of the Durum

nweHuua copt MNpeaen e B pesyntaT Ha
NoSIOXUTENHOTO Bb3AENCTBME HA U3NUT-
BaHWTE OpraHo-MUHEPasTHN  NPOAYKTM
BbPXY CTPYKTYPHWUTE €/IEMEHTU Ha A06U-
Ba. M0 OTHOWEHME Ha KIMMaTUYHUTE
0COBEHOCTM Ha TroAMHUTE, NpPe3 KouTo
6elle npoBeaeH onuTa No-BUCOKN A06U-
BM OT BCWYKM BapuaHTU ce nosyymxa
npes pekontHaTa 2016 r., KoATO Gelle
6naronpusiTHa 3a pactexa u pasBuUTMeTo
Ha TBbpAaTa nueHunua.

N3BOAN

M3nuTaHuTe opraHo-MUHepasHu npo-
OYKTW ca NOBMUAIN NOSIOXUTENIHO BbPXY
NPOAYKTMBHOCTTA Ha TBbpAata nweHnua
copr lMpegen.

wheat variety Predel is due to the positive
influence of the tested organo-mineral
products on the structural elements of the
yield. Regarding the climatic
characteristics of the years during which
the experiment is implemented, the
highest vyields from all variants are
achieved in the harvest year 2016, which
is favorable for the growth and
development of the Durum wheat.

CONCLUSIONS

The tested organo-mineral products
influence positively the productivity of the
Durum wheat variety Predel.

The highest grain yield from the
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Hali-BuCOK [o6uB Ha 3bpHO OT
TBbpAata nweHuuya copt [llpegen ce
nosyyasa npu BapuaHTa TpeTupaH BbB
(pasa OpaTeHe C oOpraHo-MuHepasiHus
npoaykt Meradhon (3000 mi/ha) cpegHo
3a nepuoga Ha mscnepsaHe ¢ 593 kg/ha
(16,9 %) noBeye OT HeTpeTUpaHaTa KOH-

Durum wheat variety Predel is achieved in
the variant treated in the phase of tillering
with the organo-mineral product Megafol
(3000 ml/ha), where the increase of the
productivity averagely for the experimental
period is with 593 kg/ha (16,9 %) more than
the untreated control crops. Next follow the

variants sprayed with Megafol protein (3000
ml/ha) in the phase stem elongation
averagely for the period of the experiment
with 497 kg/ha (14.4 %) more than the
control crops.

The new organo-mineral products
help for the increase of the values of the
structural elements of the grains, such as:
number of the spikelet per spike, number of
the grains per spike, mass of the grains per
spike of one plant.

Tpona. Cnepgsat BapuaHTuTe Meracdon
npoteuH (3000/ha) BbB hasa BpeTeHeHe
CpefHOo 3a nepuoja Ha ekcnepumeHTa c
497 kg/ha (14.4 %) noBeye OT KOH-
TponaTa.

HoBute opraHo-mvHepasiHKM npo-
OyKTW ca CcbAelicTBan 3a MNoBuaBaHe
CTOWHOCTUTE Ha CTPYKTYPHUTE e/IeMeHTU
Ha pgobuBa kaTo: 6poli knacueta, 6poii
3bpHa M Maca Ha 3bPHOTO Ha efHo
pacTteHue.

NNTEPATYPA /| REFERENCES
1. Delibaltova, V., T. Kolev and D. Nenkova, 2009. Influence of some plant growth
regulators on maize (Zea mays L.) productivity elements and grain yield. Plant
Science, 46(3), 274-277 (Bg).
2. Delchev, G. and T. Kolev, 2001. Effect of antitranspirant Poligard K of the Durum
wheat. Plant Science, 38(1), 10-13 (Bg).
3. Delchev, G., T. Kolev and D. Nenkova, 2011. Impact of some mixtures between
stimulators and antigrass herbicides on the sowing properties of the durum wheat
sowing-seeds, JCEA, 12(3), 398-408 (Bg).
4. Kolev, T., Zh. Todorov and D. Nenkova, 2011. Testing of New Biologically Active
Substances in Triticale. Plant Science, 48(5), 491-494 (Bg).
5. Kolev T., I. Petrova, Zh. Todorov, L. Koleva-Valkova, 2015. The influence of
natural organic products on the productivity of Durum wheat. 4™ International Scientific
and Practical Conference 21-29 May 2015, Irkutsk, 29-33.
6. Kolev T. and D. Dechev, 2014. Durum wheat is sown 10 days after the common.
wheat. www.agroplovdiv.bg
6. Petr, J., 2005. Yield potential of rye and population varieties in ecological and
intensive cultivation. Scientia Agriculturae Bohemica, 36(2), 41-48 (Cz).
7. Wolber, D. and E. Seemann, 2006. Use of growth regulators in cereals in 2006.
Getreide Magazin, 1, 22-29 (D).
8. Yanev, Sh., D. Dechev, Ts. Lalev, |. Saldzhiev, G. Panayotova, G. Delchev, T.
Kolev, S. Rashev, 2008. Technology for growing Durum wheat. Publishing Temko,
Stara Zagora (Bg).

200



Journal of Mountain Agriculture on the Balkans, 2017, 20 (1), 201-211
Research Institute of Mountain Stockbreeding and Agriculture, Troyan

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

EdomkacHOCT Ha cuctemMu OT Xepbuymgm B Lapesunua
oTrfiexaaHa npuv arpoekosIorMYHnUTE yCrioBUS
Ha CeBepo3anagHa bbnarapua

CoHsa [opaHoBsckal, LWenusHa KannHosa® , HypeTTuH Taxcun?

lI/IHCTl/lTyT no uapesuuaTa, 5835 KHexa, Bvnrapusa
2ArpapeH yHuBepcuTeT, 4000 MNnosavs, Buarapus

*E-mail: s_kalinova@yahoo.com

Effectiveness of systems of herbicides in maize
cultivated at agroecological conditions
of Northwest Bulgaria
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PE3IOME

Mpe3 2015 r. n 2016 r. e n3BepgeH
onut no 6510k0B MeTog, ¢ 6 xepbuumaa B
noneto Ha WHctutyta no uapesuyara —
rp. Knexa. MNpoyyBaHusATa ca M3BbPLUEHN
c uapesuua, xmbpug KHexa 435 — rpyna
400-500 no FAO, oTrniexgaHa npu Heno-
JIIBHW YyCNOBUS, cnef npeawecTBeHNK
uapesuua. MNpoyyeHn ca 9 cuctemn ot
XepéuunaHu npenapaTtun, KOUTo BK/IOYBAT
Tpn noyseHu npenapata: MepsvH ®dnekc
480 CK (u3okcadhnyton) B go3a 42 ml/da;
Ctomn HOB 330 EK (neHgumeTanvH) B
po3sa 400 mi/da n Oyan F'ong 960 EK (s -
mMeTonaxaop) B Aosa 150 ml/da n Tpun
JINCTHW NpenapaTa, NPUIoXKeHN BbB (hasa
4-Tn - 5-TW NNCT Ha KynTypara, BbpXy Moy-
BeHuTe: MaTtoH 600 EK (2,4 [ ecTep) B go3a
110 mi/da; Nayguc Of, (temb6oTpuoH +
nsokcagndpeH-etun) B gosa 200 ml/da wn
AmuHonvenuk 600 CN (2,4 [ amuHHa
con) B go3a 120 mi/da. OT npoyuBaHute
NMoYBEHN XepbuumaHu npenapatu C Hai-
BMCOKa edoukacHocT e MepnuH dnekc 480

SUMMARY

In 2015 and 2016 is displayed on
an attempt by block method with 6
herbicides in the experimental field of the
Institute of maize in town of Knezha. The
studies are performed with a maize
hybrid Knezha 435 — group 400-500 by
FAO, cultivated without irrigation after
predecessor — maize. Were studied 9
systems of herbicides, which include three
soil preparations: Merlin Flex 480 SC
(isoxaflutole) at a dose of 42 ml/da;
Stomp NEW 330 EC (pendimethalin) at a
dose of 400 ml/da and Dual Gold 960 EC
(s-metolachlor) at a dose of 150 ml/da
and three foliar preparations, applied in a
phase fourth-fifths leaf of the crop, after
the soil ones: Maton 600 EC (2,4 D ester)
at a dose of 110 ml/da; Laudis OD
(tembotrione + isoxadifen-ethyl) at a dose
of 200 ml/da and Aminopielik 600 SL (2,4
D amine salt) at a dose of 120 ml/da. Of
the tested soil herbicide preparations with
highest efficacy is Merlin Flex 480 SC,
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CK, koiiTo HamansBa 4yBCTBUTESTHUTE
nnesesim ¢ 80,72%. OT npoyyBaHuTe
NNCTHN xepbuunan Nayamc O, npwuno-
XeH BbB (pasza 4-Tm - 5-TM AUCT Ha
uapesvuarta e ¢ Hail-Bucoka eqdMKacHOCT.
Toil KOHTpoNMpa MHOro gobpe 6anypa ot
CeMeHa 1 OT KOpPeHWLLa, Kato ro yHuLLo-
XaBa po 83,46%. [lNpu ycnosuATa Ha
onuta XxepbuuymaHata cuctema MepnuH
dnekc 480 CK B fo3a 42 ml/da v Nayauc
O/, B posa 200 ml/da e Haii-eoukacHa,
yHuLOXaBaiku 87,68% OT pasnpocTpa-
HeHuTe niesenu.

KntouoBu OYyMU: LuapeBuua,
nnesenu, xepouungm, 6uonornyHa
edmkacHocT

YBO/,

XUMnyeckusit  MetTog € Haii-

pasnpocTpaHeHnAT meTon 3a 6opba C
nnesenHara pactuTenHoCT. To mma Hsa-
KOM BaXHMW NpeavMcTBa — BUCOKa edek-
TMBHOCT, OBbP30 M JIECHO NpoOBeXAaHe.
HamansBa pasxogute 3a eHeprua u
ropvBo, OMacHOCTTa OT YNNbTHABAHe Ha
nouysarta, OT MNPOLECU Ha epo3us u ap.
M3non3saHeTo Ha XxepbuumauM Hamanssa
pasxofuTe 3a KOHTPO/ Ha nnesesivte oT
50 po 60% (Slavova, 2015; Tonev, 2000;
Toneyv, et al., 2007; Tsankova, 1998).

Mpy uapeBuuaTa Hai-4yecTo ynoTpe-
6aTa Ha noyBeH xepbuuung e 3agb/kutesnHa
npu 3anseBefisiBaHe ¢ e4HOTOAULLIHN M/ieBe-
. JINCTHW xepbuuuan ce npuniaraT r1aBHO
3a 6opba C MHOroroguwHu njesenn —
nanammga, 6Ganyp OT Kopewuwa u Aap.
(Altukova, 2005; Mirskas and Tsolis, 2002;
Yamakova and Dimitrov, 2002 ).

Llenta Ha HacTosllaTa pabota e
npoy4ysaHe Ha 6uonornyHaTa epukacHocCT
Ha CUCTEMM OT MOYBEHU W JINCTHU Xepou-
LMAHW npenapaty 3a KOHTPON Ha 3anne-
BefsiBaHeTO Npu uapesuvua, oTrnexgaHa
npu arpomMeTeoposIoOrMYHNTE YCNOBUA Ha
Cesepo3zanagHa bbarapus.

MATEPWNAN N METO4WA

3a u3dcHABaHe Ha nocTaBeHarta
uen npe3 2015 r. n 2016 r. e nsBeaeH
onut B noneto Ha WHctutyta no

that reduces the sensitive weeds with
80.72%. Of the studied leaf herbicides —
Laudis OD, applied in a phase fourth-fifths
leaf of the maize is with the highest
efficiency. It controls very well Johnson
Grass from seeds and from rhizomes as
destroys this weed to 83.46%. Under the
test conditions, the herbicidal system
Merlin Flex 480 SC at a dose of 42 ml/da
and Laudis OD at a dose of 200 ml/da is
the most efficient, destroying 87.68% of
the common weeds.

Key words: maize, weeds,
herbicides, biological efficacy

INTRODUCTION

The chemical method is the most
widespread method of combating the
weeds.

It has some important advantages -
high effectiveness, a fast and easy
implementation. It decreases the energy
and fuel costs, the risk of soil compaction,
erosion processes and more. The use of
herbicides decreases the costs for weed
control from 50 to 60% (Slavova, 2015;
Tonev, 2000; Tonev et al, 2007,
Tsankova, 1998).

For maize, most commonly, the use
of a soil herbicide is binding under a weed
infestation with annual weeds. Foliar
herbicides are applied mainly to combat
perennial weeds - Creeping thistle,
Johnson grass from rhizomes and more.
(Altukova, 2005; Mirskas and Tsolis,
2002; Yamakova and Dimitrova, 2002).

The purpose of the present work is a
survey of the biological efficacy of systems
of soil and foliar herbicidal preparations for
control of the weed infestation in a maize,
cultivated at the agro-meteorological
conditions of Northwest Bulgaria.

MATERIAL AND METHODS

For clarifying the intended objective
in 2015 and 2016 is displayed an attempt
in the trial field of the Institute of maize in
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Lapesuuarta B rp. KHexa.

MpoyyBaHuATa ca W3BbLPLUIEHN C
uapesuua, xmopug KHexa 435 — rpyna
400-500 no FAO, oTrnexgaHa npu Heno-
NIMBHW YyCNOBUSA, cnef npefLecTBeHUK
uapesuua.

Onutute ca 3aiaraHn Mo GI0KOB
METOZ, B YETVPM NOBTOPEHUS, C FOJIEMUHA Ha
onuTHaTa napuenka 25 m° (Barov and
Shanin, 1973).

OnuTHLT BKIHOYBA AEBET BapuaHTa C
XepbuumnaHu npenapaTtu u ABe KOHTPON:

1. MepamH ®nekc 480 CK
(n3okcacpnyton) pgosa 42 ml/da + MaToH
600 EK (2,4 [ ecTtep) B go3a 110 mi/da;

2. MepnuH dnekc 480 CK
(n3okcachnyton) B pgosa 42 mil/da +
Nayauc oa (TemMb0OTpUOH +
nsokcagudeH-etnn) B gosa 200 ml/da;

3. MepnivH ®nekc 480
CK(usokcadnyton) B posa 42 ml/da +
AmuHonvenuk 600 CN (2,4 A amMuHHa
con) B no3a 120 ml/da;

4. Ctomn HOB 330 EK
(neHgmmeTtanivH) B posa 400 mi/da +
MatoH 600 EK (2,4 [ ectep) B gosa 110
ml/da;

5. Ctomn HOB 330 EK
(nengumeTtanuH) B posa 400 mi/da +
Nayanc Of (TeMBOTPUOH + M30KCaMdeH-
etun) B go3a 200 ml/da;

6. Cromn HOB 330 EK
(neHgmmeTtanivH) B posa 400 mi/da +
AmuHonvenuk 600 CN (2,4 A amMuHHa
con) B po3sa 120 ml/da;

7. QAyan Tong 960 EK (S-
MeTonaxnop) B gosa 150 ml/da + MaToH
600 EK (2,4 [ ectep) B Ao3a 110 ml/da;

8. [HOyan Tong 960 EK (S-
MeTonaxaop) B gosza 150 ml/da + Naygunc
O (TemMGOTPUOH + M30KCAAMGIEH-ETW)
B Ao3a 200 ml/da;

9. Qyan Tong 960 EK (S-
MeTonaxsop) B go3a 150 ml/da +
AmunHonunenuk 600 C/ (2,4 [, amnHHa con) B
posa 120 ml/da;

10. KoHTpona - HyneBa (6e3
oKornasaHe n 6e3 xepbuunan);

11. KoHTpona — cTonaHcka (¢ 2
oKornaBsaHus, 6e3 xepbuuuan).

the town of Knezha.

The studies are performed with a
maize hybrid Knezha 435 - group
400-500 by FAO, cultivated without
irrigation after predecessor — maize.

The trials are pledged by a block
method in 4 repetitions with a size of the
experimental plot 25 m’ (Barov and
Shanin, 1973).

The trial includes nine variants with
herbicidal preparations and two controls:

1. Merlin Flex 480 SC (isoxaflutole)
at a dose of 42 ml/da + Maton 600 EC
(2,4 D ester) at a dose of 110 ml/da;

2. Merlin Flex 480 SC (isoxaflutole)
at a dose of 42 ml/da + Laudis OD
(tembotrione + isoxadifen-ethyl) at a dose
of 200 ml/da;

3. Merlin Flex SC 480 (isoxaflutole)
at a dose of 42 ml/da + Aminopielik 600
SL (2,4 D amine salt) at a dose of 120
ml/da;

4, Stomp NEW 330 EC
(pendimethalin) at a dose of 400 ml/da +
Maton 600 EC (2,4 D ester) at a dose of
110 ml/da;

5. Stomp NEW 330 EC
(pendimethalin) at a dose of 400 ml/da +
Laudis OD (tembotrione + isoxadifen-
ethyl) at a dose of 200 ml/da;

6. Stomp NEW 330 EC
(pendimethalin) at a dose of 400 ml/da +
Aminopielik 600 SL (2,4 D amine salt) at a
dose of 120 ml/da;

7. Dual Gold 960 EC (S-metolachlor)
at a dose of 150 ml/da + Maton 600 EC (2,4
D ester) at a dose of 110 ml/da;

8. Dual Gold 960 EC (S-
metolachlor) at a dose of 150 mi/da +
Laudis OD (tembotrione + isoxadifen-
ethyl) at a dose of 200 ml/da;

9. Dual Gold 960 EC (S-
metolachlor) at a dose of 150 mi/da +
Aminopielik 600 SL (2,4 D amine salt) at a
dose of 120 ml/da;

10. Control — zero (without hoeing,
without herbicides);

11. Control — production (with 2
hoeings, without herbicides).
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Mnesenute ca oTynTaHM Mo
KO/IM4YecTBEH MeTofg, 4pes3 npebposiBaHe
no BWAOBE MOCPEACTBOM METPOBKU OT
0,25 m” B 4 nosTopeHus (Dimitrova, et al.,
2004).

MbpBOTO OTYMTAHE € W3BBLPLUEHO
Ha 14-us [eH, a BTOpPOTO Ha 28-ua fOeH
cnep TpeTupaHeTo C MoYBEHUTE Xepou-
LUMAHW npenapaTu.

EdpmkacHocTTa Ha NNCTHUTE
XepouumaHn npenapaTtu e oTyeTeHa Ha
20-na n Ha 40-na feH cnep TpeTMpaHeTo.

MPOLEHTHT Ha YHULLOXHWTE MIEBENN
€ n3uucneH Ha 6a3a cTonaHcka KoHTpona.

PE3YJITATU N OBCBXXOAHE

Pesyntatute o7  npoy4YBaHETO
BbpPXY BUAOBUS CbCTaB Ha M/eBevTe B
ONWTHOTO nosie  Ha WHcTuTyta no
uapesuuata Ha HenoavMBHW naoWwnu c
uapeBnyeH xmbpua KHexa 435 - rpyna
400-500 no FAO, nokasBaT, 4ye npe3
neprnoga 2015 — 2016 roanHa Hali-uyecTo
cpewaHute nnesenu ca: danyp (Sorghum
halepense(L.) Pers.); nanammga (Cirsium
arvense (L)) Scop.); noeeTuua
(Convolvulus arvensis L.); KpbBHO MpOCO
(Digitaria sanquinalis (L.) Scop.); 3eneHa
Kowpsea (Setaria viridis (L.) P. Beauv.);
C/MBO-CUHKaBa koulpsiea (Setaria glauca
(L) P. Beauv.); 006MKHOBEH  LWKMP
(Amaranthus retroflexus L.); 6ana kyya
noboga (Chenopodium album L.); yepHo
Kyde rpo3ge (Solanum nigrum L.);
abytunoH (Abutilon theophrasti Medicus);
n Tatyn (Datura stramonium L.).

HAma cblecTBeHa pasivka B
NAbTHOCTTA Ha NAeBeNUTE B Hy/eBarta 1
B CTOMaHcKaTa KOHTpo/na npu MbpBOTO
oTyMTaHe Ha 3an/jeBesisiBaHeTo, 3aloTo
B CTOMaHcKaTa KOHTpo/sia BCE Olle He e
n3BbLPLIEHO okonaBaHe (Tabnuua 1). B
TAX C Hal-BMCOKa NABTHOCT CPefHO 3a
[ABeTe roguHW Ha npoy4yBaHe ca MHOro-
I'OE,VILUHVITe nnesenu ot 40 go 47 6p. Ha 1
m°, cnefBaHn OT efHOroAMLWHUTE LIUPO-
KONMCTHM oT 21 go 29 6p. HAa 1 m° un
eflHoroAuwWHNTEe XXNUTHM OoT 13 po 15 6p.
Ha 1 m® CbOTBETHO MpU HyneBaTa u nNpu
cTonaHckata KoHTpona. [Mpu BTOpOTO

The weeds are reported through a
quantitative method, by counting on the
species in plots with size of 0,25 m” at 4
repetitions (Dimitrova et al., 2004).

The first recording is committed on
the 14th day and the second one on the
28th day after the treatment with the soil
herbicidal preparations.

The efficacy of the foliar herbicidal
preparations is recorded on the 20th and
on the 40th day after the treatment.

The percentage of the destroyed
weeds is calculated on the basis of the
production control.

RESULTS AND DISCUSSION

The results of the study on species
composition of weeds in the experimental
field of the Institute of maize, at non
irrigated land with a maize hybrid Knezha
435 - group 400-500 by FAO show that in
the period 2015-2016 year the common
weeds are Johnson grass (Sorghum
halepense(L.) Pers.); Creeping thistle
(Cirsium arvense (L.) Scop.); Field
bindweed (Convolvulus arvensis L.); Red
finger-grass (Digitaria sanquinalis (L.)
Scop.); Green bristle-grass (Setaria viridis
(L.) P. Beauv.); Yellow bristle-grass
(Setaria glauca (L.) P. Beauv.); Common
amarant (Amaranthus retroflexus L.); Fat-
hen (Chenopodium album L.); Black
nightshade  (Solanum  nigrum  L.);
Velvetleaf (Abutilon theophrasti Medicus)
and Thorn-apple (Datura stramonium L.).

There is not a significant difference
in the density of weeds between the zero
and production control at the first
reporting of the weed infestation, because
the production control has not yet
committed entrenchment (Table 1). In
these with a highest density average of
the two years of study are perennial
weeds from 40 to 47 pcs./m?, followed by
annual broadleaf from 21 to 29 pcs./m®
and the annual cereal from 13 to 15
pcs./mz, respectively in the zero and the
production control. At the second
reporting of weed infestation in the
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oTunTaHe Ha  3anneeefnsBaHeTo B | controls, the number of weeds was
KOHTponiMTe, 6poAaT Ha nneesenute e | significantly more compared with the first
3HauMTesIHO MO-ToNsiIM B CpaBHeHWe ¢ | one (Table 2).

MbpPBOTO OTUMTaHe (Tabnuua 2).

Tabnuua 1. EhMKacHOCT Ha n3criegBaHnTe NOYBEHN XepbuunaHU npenapaTty Ha
14-na peH cnep nNpUIOXeHNeTo NV

Tablel.Efficacy of the studied soil herbicidal preparations on the 14th day after
their application

BapuaHTn loguHa EpHorog. EpHorog.  MHoro- O6wo Edpukac-
Variants Year XUTHN LUMPOK.  FOAWWIHW  naeBenu HOCT
6p./m*>  6p/m®>  6p/m*  6p./m’ %
Annual Annual Multi- Total Efficacy
cereal  broadleaf annual weeds %
pcs./m?  pcs/m®  pcs./m®  pes./m?
2015 11 29 35 75
Hynesa koHTpona 2016 15 30 45 90
Zero control cpegHo 13 295 40 825
average
2015 14 19 43 76
CTonaHcka KoHTpona 2016 16 24 52 92
Producti trol
roduction contro cpegHo 15 215 475 84
average
MepnunH dnekc 480 CK 2015 7 8 14 29 61,33
42 mi/da 2016 3 4 6 13 85,56
Merlin Flex 480 SC cpegHo
42 mlida average 5 6 10 21 73,44
Cromn Hos 330 EK - 2015 2 5 16 23 69,33
400 ml/da 2016 5 9 18 32 64,44
Stomp NEW 330 EC - cpeaHo
400 ml/da average 35 7 17 27,5 66,89
[Oyan l'ong 960 EK - 2015 3 8 19 30 60,00
150 ml/da 2016 7 10 22 39 56,67
Dual Gold 960 EC - cpeaHo
150 ml/da average 9 20,5 34,5 58,33

OT noyseHuTe npenapatn MepavH
dnekc 480 CK e ¢ Hali-BUCOKa edimkac-
HOCT CbC 73,44% YHWULLOXEHN neBenn
npu NbPBOTO oT4YMTaHe 1 80,72% yHULLLO-
XEHW nneBesM npu BTOPOTO OTYMTaHe
(Tabnmuya 1 mn 2). ToBa ce Ab/HKM Ha
pakTa, 4ye TOW yHULLoXaBa, KaKTO MHOTO
OT XWUTHWUTE M/IeBeSIHN BUAOBe, Taka U
YyacT OT eAHOroAULLHUTE LUMPOKOSIUCTHU
nnesenn. MepnnH ®nekc 480 CK KoOH-
TposMpa MHOro fobpe 6asnypa OT cemeHa
M OT KopeHuwa. J/luctata Ha nnesena
nobensBar, nopagu Aerpajauus  Ha
xfopohuia nog BAUSHUME Ha U30Kca-
dnyTtona. banypbT € CUHO 3aTOPMO3€EH
WM HanNb/HO 3arvBa, eTo 3allo nnese-

From the soil preparations, Merlin
Flex SC 480 is with a highest efficiency
with 73.44% destroyed weeds at the first
reporting and 80.72% destroyed weeds at
the second reporting (Table 1 and Table
2). This is due to the fact that it destroys
as many cereal weed species, also and a
part of the annual broadleaf weeds.
Merlin Flex 480 SC controls very well
Johnson grass from seeds and from
rhizomes. The leaves of the weed turn
white due to degradation of chlorophyll
under the influence of isoxaflutole.
Johnson grass is severely hindered or
completely dies, that's why the weed
does not adversely affect to the growth
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NbT He BAWsSe OTpuLaTesiHo BbPXY
pacTtexa M pas3BUMTMETO Ha LapesuUara.
MpaBu BnevatneHue, Yye npes 2016 r. npu
BTOPOTO OTYMTaHe Ha edpmkacHoCcTTa Ha
npenapara TS € MO-BUCOKA OTKOSIKOTO
npe3 2015 1. ¢ 4,18%. ToBa ce Ab/DKU Ha
nagHanusa ObX4 Mexay nbpBoTO U
BTOPOTO OTYUTAHE, a KakTo € W3BEeCTHO
XepobuuugHoto geictBne Ha MepnuH
®nekc 480 CK ce aktuBupa OT AbXA.
MpeanMMcTBOTO Ha npenaparta e, yYe cnep,
NPOABL/DKATENIHU 3acyllaBaHus, MbpBUAT
nagHan AbXa ro aktmeuMpa W Aopu
MOHVKHaNIMTE, HO He MHOro npepacHau
nneBesiHn pacTteHus (C BUCoUYnHa 5-6 cm)
cnepn 5-6 gHu nobensisat 1 Ao 10-12 aHn
3aruear.

and the development of the maize. It is
striking that in 2016 at the second
reporting, the effectiveness of the
preparation is higher than in 2015 with
4.18 percent. This is due to a fallen rain
in the period between the first and
second reporting, and as it is known the
herbicidal activity of Merlin Flex SC 480 is
activated by rain.

The advantage of the preparation is that
after prolonged droughts, the first fallen
rain activates it and even do grow, but not
too grown weed plants (with a height of
5-6 cm) after 5-6 days to turn white and
they perished after 10-12 days.

Tabnuua 2. EcpykacHOCT Ha uscnegBaHuUTe NoYBeHN Xepobuuuan Ha 28-mus aeH

cnieq NPUI0XXEeHNETO UM

Table2.Efficacy of the studied soil herbicidal preparations on the 28th day after

their application

BapuaHTn lognHa  EpgHorod. EpHorog.  MHoro- O6uwo Edhmkac-
Variants Year XWUTHU LWUMPOK.  FOAULUHW N/IEBE/N HoCT
6p./m? 6p./m*>  6p./m>  6p./m° %
Annual Annual Multi- Total Efficacy
cereal broadleaf annual weeds %
pcs./m?>  pes/m?  pes/m®  pes./m?
CTonaHpKa KOHTpoOsia 2015 17 43 57 27
Production control
2016 24 37 67 28
CheaHo 20,5 40 62 27,5
average
2015 16 41 52 89
Hynesa koHTpona 2016 18 43 78 109
z trol
ero contro cpeaHo 17 42 65 99
average
MepnuH dnekc 2015 5 8 12 25 78,63
480 CK - 42 ml/da 2016 7 4 11 22 82,81
Merlin Flex cpefHo
480 SC - 42 mi/da average 6 6 11,5 23,5 80,72
Crtomn Hos 330 EK - 2015 8 11 31 50 57,26
400 ml/da 2016 11 18 41 70 45,31
Stomp NEW 330 EC - cpeaHo
400 ml/da average 9,5 14,5 36 60 51,29
[Oyan Mong 960 EK - 2015 4 12 26 42 64,10
150 ml/da 2016 14 24 31 69 46,09
Dual Gold 960 EC - cpeaHo
150 ml/da average 9 18 28,5 55,5 55,10

OcseH TOoBa MepnvH ®nekc 480
CK He e (MTOTOKCMYEH 3a Mpoy4BaHuA

Moreover Merlin Flex SC 480 is not
phytotoxic to the researched maize
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Xnépua uapesmya, HO € (UTOTOKCUYEH
3a Opyrv XuTHu Kyntypw. Cnopepg npo-
yuBaHusita Ha (Marinov-Serafimov and
Golubinova, 2015a) " (Marinov-
Serafimov and Golubinova, 2015b) Bcuu-
Kn nsnutaHm posu (21 ml/da, 42 ml/da n
63 ml/da) Ha xepbuumaHua npenapat
MepnvH ®nekc 480 CK, npwunaraHu npu
cyAaHka npeav3BukBaT cUNeH (hUTOTOK-
cnyeH edpekt (6an 8-9), koeto BOAM [0
3aryBaHe Ha BCWYKM TECTBaHU COpPTOBE
(BopoHexckas 9, Vercors, Kazitachi,
Piper n True).

Apyrnte nouseHn xepbuumgn Cb-
o nokaseaT Agobpa edpmkacHocT. Edm-
KacHocTTa Ha Ctomn Hoe 330 EK (66,89
% npu NbpBOTO U 51,29 % npu BTOPOTO
OTYyMTaHe) e MOo-BUCOKa B CpaBHEHWE C
Tasn Ha fyan lonpg 960 EK (58,33 % un
55,10 %) (Tabnmua 1 u 2), KoeTo A0
HSKbAE Ce [Ab/DKM Ha Tuna Ha 3anne-
BesiABaHe. B nnowmTe npeobnagasaxa
LUMPOKOJIMCTHN BUAOBE NEBENN, NOpagm
kKoeto fyan lNong 960 EK kato npenapar
3a KOHTPOJ1 OCHOBHO Ha efHOroAuLIHU
XWUTHW MNIeBEIM HEe MOXa Ja MnokKaxe
[OCTaTb4yHO BUCOKA eurKacHOCT npu
HabnwgaBaHMsa TUN 3anneBesnsiBaHe.

Mpn oTuntaHe Ha echmkacHocTTa
Ha JIMCTHWUTE XepbuumgHu npenapatm
NAbTHOCTTA Ha NJEBE/IMTE B CTOMAaHCKa-
Ta KoHTpona e sucoka. CpegHo 3a 2015 u
2016 r. npy NbpPBOTO OTYUTaHe TA e 52
6p./m2, a npu BTOPOTO OT4MTaHe e 75
6p./m2. ToBa ce Ob/MKM Ha ABeTe okona-
BaHUs B nepuoga OT TpeTupaHeTo [0
BTOPOTO OTYMTaHe, HO 6e3 NpPUIoXKeHue
Ha xepobuungmn (Tabnmua 3 u 4).

NivcTHuaT xepbuumngeH npenapar
Nayauc O[] e ¢ Haii-B1COKa epUKaCHOCT.
N B TpuTe BapuaHTa (Bap. 2, Bap. 5 u
Bap. 8), B KOUTO TOW yyacTBa NPOLEHTHT
Ha YHULLOXEHUTE MNJIEBENN € HalA-roNsm,
cboTBeTHO 87,68 %, 73,67 % n 67,51 Ha
20-Tma peH cnep TpetupaHeto u 83,46
%, 70,43 % n 63,10 % Ha 40-Tna peH
cnep TpetupaneTo (Tabnuua 3 n 4).

hybrid, but it is phytotoxic to others
cereals. According to the studies of
Marinov Serafimov and Golubinova (2015
and 2015b) all tested doses (21 ml/da, 42
ml/da and 63 ml/da) of the herbicidal
preparation Merlin Flex SC 480, applied
in Sudan grass has a strong phytotoxic
effect (score 8 - 9) and after that a lethal
effect on all tested varieties of Sudan
grass (Voronezhskaya 9, Vercors,
Kazitachi, Piper and True).

The other soil herbicides also
showed a good efficacy. The efficacy of
the Stomp New 330 EC (66.89%
destroyed weeds at the first and 51.29%
destroyed weeds in the second reporting)
is higher, compared with that of Dual
Gold 960 EC (58.33% destroyed weeds
and 55.10% destroyed weeds) (Table 1
and Table 2). That is due to a certain
extent type of the weed infestation. At the
areas, dominated by broadleaf weeds,
thus Dual Gold 960 EC as a preparation
mainly for control of annual cereal weeds
failed to show a sufficiently high efficacy
at an observed type weed infestation.

When it is reporting the
effectiveness of the foliar herbicidal
preparations, the density of the weeds in
the production control is high. Average for
2015 and 2016 at the first reporting it is
52 pcs./mz, and at the second reporting it
is 75 pcs./mz. This is due to the two
hoeings in the period between the second
reporting and the treatment, but without
an applying of herbicides (Table 3 and
Table 4).

The leaf herbicidal preparation
Laudis OD is with a highest efficacy. At
all the three variants (lime. 2 lime. 5 and
lime. 8) in which it starred, the
percentage of destroyed weeds is
greatest, respectively 87.68%, 73.67%
and 67.51 on the 20th day after the
treatment and 83.46%, 70.43% and
63.10% on the 40th day after the
treatment (Table 3 and Table 4).
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Tabnuua 3. EdMKacHOCT Ha Mpoy4vyBaHUTe CUCTEMW OT MOYBEHU W JINCTHU
xepovunaHu npnapaTtu Ha 20-na geH cneg BereTaunoHHOTO TpeTupaHe

Table 3. Efficacy of the explored systems of soil and foliar herbicidal
preparations on the 20th day after the vegetative treatment

BapuaHTtu FognHa EpHoroa. EpHorog.  MHororog. 0O6uwo Edukac-
Variants Year KntHn LLIMPOK. 6p./m? nnesenu HoCT
6p./m? 6p./m®>  Multiannual  6p./m? %
Annual Annual pcs./m?  Total weeds Efficacy
cereal broadleaf pcs./m? %
pcs./m? pcs./m?
2015 6 13 28 47
CronaHcka KoOHTpona 2016 5 10 42 57
Production control
cpeaHo 55 115 35 52
average
MepnuH ®nekc 480 CK 42 ml/da + 2015 5 2 18 25 69,51
Merlin Flex 480 SC
42 ml/da + Maton 600 EC cpeaHo 3 2 22 28 71,84
110 ml/da average
Mepnnt ®nekc 480 CK - 42 ml/da 2015 2 1 9 12 85,37
+ Nayauc Of - 200 ml/da 2016 1 0 11 12 90,00
Merlin Flex 480 SC - 42 ml/da+  cpegHo
Laudis OD - 200 ml/da average 15 0.5 ! 12 87,68
MepnuH ®nekc 480 CK 42 ml/da + 2015 5 3 20 28 65,85
AMUHonvenuk 600 CN 120 mi/da 2016 3 2 29 34 71,67
Merlin Flex 480 SC - 42 ml/da+  cpegHo
Aminopielik 600 SL - 120 ml/da average 4 25 245 31 68,76
Ctomn HOB 330 EK 400 ml/da+ 2015 4 2 27 33 59,76
MartoH 600 EK 110 ml/da
2016 67,50
Stomp NEW 330 EC 4 3 32 39
400 ml/da + Maton 600 EC CpeaHo
110 ml/da average 4 25 29,5 36 63,63
Ctomn HOB 330 EK 400 ml/da+ 2015 2 1 19 22 73,17
Nayanc Of, - 200 ml/da 2016 7417
Stomp NEW 330 EC - 3 2 26 31 '
400 ml/da + Laudis OD - cpeaHo
200 ml/da average 2,5 15 22,5 26,5 73,67
Cromn HOB 330 EK 400 ml/da + 2015 5 4 20 29 64,63
AmnHonvenunk 600 C/1 120 ml/da
2016 62,50
Stomp NEW 330 EC 4 8 38 45
400 ml/da + Aminopielik 600 SL -  CP€AHO 4,5 3,5 29 37 63,57
120 ml/da average
[yan long 960 EK 150 mi/da + 2015 8 4 20 32 60,98
Dual Gold 960 EC - 150 ml/da +
Maton 600 EC CheAHo 7 3,5 29 39,5 60,90
110 ml/da average
[Llyan Fong 960 EK 150 mlida+ 2015 3 12 13 28 65,85
Nayanc Of, - 200 mi/da 2016 2 14 21 37 69,17
Dual Gold 960 EC - 150 ml/da+  cpegHo
Laudis OD - 200 ml/da average 2,5 13 17 32,5 67,51
JOyan Fong 960 EK 150 mlida+ 2015 7 4 22 33 59,76
ﬁ]l;//l(l;l:onl/le}'IVIK 600 C/n - 120 2016 6 3 35 44 63,33
Dual Gold 960 EC - 150 ml/da +  CP€AHO
Aminopielik 600 SL - 120 ml/da  average 6,5 3,5 28,5 38,5 61,54
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Tabnuua 4. EdwmkacHOCT Ha npoy4yBaHUTE CUCTEMW OT MOYUYBEHU W JINCTHU
xepounumnan Ha 40-Tnsa AeH cnep BereTauyoHHOTO MPUIoXKeHNE

Table 4. Efficacy of the explored systems of soil and foliar herbicidal
preparations on the 40th day after the vegetative treatment

BapuaHTtu FognHa EpHorog.  EpgHorog.  Muororog. 06uwo Edpmkac-
Variants Year XUTHU LLUIMPOK. 6p./m? nnesenu HoCT
6p./m? 6p./m*>  Multiannual  6p./m? %
Annual Annual pcs./m?  Total weeds Efficacy
cereal pcs./m? pcs./m? %
pcs./m?
2015 9 15 48 72
CTonaHcKa KoHTpona 2016 8 14 56 78
Production control
CPeAHO g5 14,5 52 75
average
MepnuH ®nekc 480 CK - 42 ml/da 2015 7 4 23 34 68,22
+ MaTtoH 600 EK 110 ml/da 2016 6 4 32 42 67,19
Merlin Flex 480 SC - 42 ml/da cpefiHo
+ Maton 600 EC - 110 ml/da average 6.5 4 275 38 6771
Mepnnt dnekc 480 CK 42 ml/da + 2015 1 0 16 17 84,11
Naygnc Of, 200 ml/da 2016 0 0 22 22 82,81
Merlin Flex 480 SC - 42 ml/da + cpegHo
Laudis OD - 200 ml/da average 0.5 0 19 195 83,46
MepnuH ®nekc 480 CK - 42 ml/da 2015 6 6 27 39 63,55
+ AMuHonmenvk 600 C/1 120 ml/da 2016 5 6 35 46 64,06
Merlin Flex 480 SC - 42 ml/da CpepHo
+Aminopielik 600 SL - 120 ml/da average 55 6 31 42,5 6381
Cromn HOB 330 EK - 400 mlida + 2015 6 1 33 40 62,62
MartoH 600 EK 110 ml/da 2016 9 3 43 55 57,03
Stomp NEW 330 EC - 400 ml/da+ cpegHo
Maton 600 EC -110 ml/da average 7,5 2 38 47,5 59,82
CTomn HOB 330 EK - 400 mlda + 2015 5 4 20 29 72,90
Naygnc Of, 200 ml/da 2016 7 6 28 41 67,97
Stomp NEW 330 EC - 400 ml/da + cpegHo
Laudis OD - 200 ml/da average 6 5 24 35 70,43
Ctomn HOB 330 EK 400 ml/da + 2015 7 4 27 38 64,49
AmunHonvenvk 600 C/1 120 ml/da
2016 59,38
Stomp NEW 330 EC 5 5 42 52
400 ml/da + Aminopielik 600 SL - CP€AHO 6 4,5 34,5 45 61,93
120 ml/da average
[yan Fong 960 EK 150 ml/da + 2015 9 4 26 39 63,55
MartoH 600 EK 110 ml/da 2016 9 6 49 64 50,00
Dual Gold 960 EC - 150 ml/da+  CpegHo
Maton 600 EC - 110 ml/da average o 5 31,5 515 56.78
[lyan Fong 960 EK 150 ml/da + 2015 3 2 33 38 64,49
Naygnc Of, 200 ml/da 2016 5 3 41 49 61,72
Dual Gold 960 EC - 150 ml/da+ cpefHo
Laudis OD - 200 ml/da average 4 2,5 37 43,5 63,10
LOyan ong 960 EK 150 mi/da + 2015 67.29
AmuHonuenuk 600 C/1 - 120 mi/da average 8 4 23 35 ’
Dual Gold 960 EC - 150 ml/da + 2016 11 5 48 64 50,00
Aminopielik 600 SL - 120 ml/da cpegHo
average 9,5 4,5 35,5 49,5 58,64
JNinctHnTe XepbuumaHu npenapatu The leaf herbicidal preparations

MatoH 600 EK n AmuHonuenuk 600 CJ1, | Maton 600 EC and Aminopielik 600 SL,
npu ycnosusATa Ha onuta ca ¢ Ao06po | under the test conditions are with a good
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JelicTBre cpelly efHOroguWHNTE LWNPo-
KOJINCTHU NIeBEN KaTo ¢ edrkacHocTTa
uMm Bapupa oT 60,90% go 71,84% npwu
MbpPBOTO OTuUUTaHe (Ha 20-Tus fOeH cnepg,
TpeTmpaHeTo) U oT 56,78% po 67,71%
npu BTOPOTO OTumTaHe (Ha 40-Tusa JeH
cnepn TpetupaHeto) (Tabnuua 3 n 4).
Pe3yntatute oT KOMGMHAUUUTE — MNOYBEH
W NIMCTEH Xepbuumpa nokassar, ye cuUcte-
mara MepnunH ®nekc 480 CK B gosa 42
ml/da n Nayauc Of, B posa 200 ml/da
YHULLOXaBa BUCOK MPOLEHT OT 4yBCTBU-
TENHUTE NIEBEN, BKIUYUTESTHO 6Ganyp
OT cemMeHa u KopeHuwa. B neprvoga Ha
aKTMBHOTO CW [JeicTBue, ediuKacHocTTa
Ha Ta3n cuctema pgoctura 87,68% yHu-
LLIOXXEHW MIEBE/IM CMIPAMO KOHTpO/IaTa Ha
20-Tns geH cnep BeretaynMoHHOTO TpeTu-
paHe un 83,46% Ha 40-Tus geH cnef
cbwoTo TpeTupaHe (Tabnvua 3 n 4).
EdpnkacHocTTa Ha pgpyrute cuctemn e
He3HauuTenHo Mo-HWUCKa, KaTto npasu
BreyatsieHne, 4ye cucTemuTe, B KOWUTO
KaTo BereTauMoHeH xepbuuung, e BKIYeH
Nayguc O[] ca ¢ no-Bmcoka egmkacHoOCT
CpaBHEHO C ocTaHanuTe.

n3BOAM

OT npoy4yBaHWTE MOYBEHU Xepou-
UuaHu npenapaty C Hai-Bucoka edmkac-
HocT e MepnvH ®nekc 480 CK (M3o0kca-
donyTon) B gosa 42 mi/da, koinTo Hamans-
Ba M/JIbTHOCTTA Ha 4YyBCTBUTE/IHUTE Ne-
Benu ¢ 80,72%.

OT npoyyBaHuUTe NIUCTHU XepouLm-
On N B TpuTe CUCTEMU OT MNOYBEH WU
BereTaluMoHeH MpenapaTr C Hali-BMcoKa
edmkacHocT e Jflayamuc O[], (TeM6OTPUOH +
n3okcagudpeH-etnn) B posa 200 ml/da,
BHECEeH BbB (pasa 4-5-TW UCT Ha KyNTy-
pata. Tol ycnewwHo KOHTponpa YyBCTBU-
Te/lHATE MNNeBenn, BKIUYUTENHO 6anyp
OT CeEMeHa 1 KopeHuLLa, KaTo yHuLLoXaBa
83,46% oT Tax.

Mpu ycnoeuATa Ha onuTa xepbu-
umaHarta cuctema Mepnud dnekc 480 CK
B Ao3a 42 ml/da n Naygmc O[], B gosa 200
ml/da e Hai-edhnkacHaTa OT Npoy4YBaHUTE
cUcTeMU, yHULLLOXaBaiikn 87,68% oT pas-
npocTpaHeHuTe nneBesu.

action against annual broadleaf weeds as
their effectiveness varies from 60.90% to
71.84% at the first reporting (on the 20th
day after the treatment) and from 56.78%
to 67.71% at the second reporting (on the
40th day after the treatment) (Table 3 and
Table 4).

The results of the combinations —
soil and foliar herbicide show that the
system Merlin Flex 480 SC at a dose of
42 ml/da and Laudis OD at a dose 200
ml/da destroys a high percentage of the
sensitive weeds, including Johnson
Grass from seeds and rhizomes. In the
period of active operation, the efficiency
of this system reaches 87.68 percent
destroyed weeds compared with the
production control on the 20th day after
the vegetation treatment and 83.46% on
the 40th day after the same treatment
(Table 3 Table 4). The efficacy of the
other systems is slightly lower, making
the impression that the systems including
Laudis OD are with a higher efficiency
compared to the others.

CONCLUSIONS

From the studied soil herbicidal
preparations with highest efficacy is
Merlin Flex 480 SC (isoxaflutole) at a
dose of 42 ml/da, that reduces the density
of the sensitive weeds with 80.72%.

From the studied foliar herbicidal
preparations in all three systems of soil
and foliar preparation with highest efficacy
is Laudis OD (tembotrione + isoxadifen-
ethyl) at a dose of 200 ml/da, applied in a
phase 4-5 leaf stage of the crop. It
successfully controls the sensitive weeds,
including Johnson Grass from seeds and
from rhizomes, destroying 83.46% of
them.

Under the test conditions, the
herbicidal system Merlin Flex 480 SC at a
dose of 42 ml/da and Laudis OD at 200
ml/da is the most effective from the
studied systems, destroying 87.68% of
the common weeds.
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PE3IOME

Mo meToauTe Ha HNOPUCTUYHUTE
aHanu3n ca onpefesieHn  BUAOBUA
cbecTaB, uToreorpadpckuTe e/ieMeHTU ”
KOHcepBaLoHHaTa CTOMHOCT Ha BucLlaTa
oniopa B 3awmuTteHa MecTHocT ,Yusupa”,
CpepHa ropa. OT ycTtaHOBeHUTe 174 Bnga
BUCLLWN pacTeHus, oTHacAWmn ce Kbm 114
poga n 39 cemeiictBa, 16 nmat KoHcepBa-
LUMOHHA CTOMHOCT. CpaBHUTENHUTE aHa-
3K nokasear, Ye B u3c/ejBaHaTa 30Ha
OOMUHMPAT MHOrOrogulHUTE TPEBUCTU
pacteHus cbC 72% OT yCTaHOBEHUTE BU-
pose. OT BGMOMIOTMYHNA CNEKTbP Ha pac-
TeHusATa B n3cnensaHata 3M, ocHoBHaTa
Xn3HeHa dpopma e Tasn Ha XeMU-KpUnTo-
gutute. Mo OTHOWEHUe Ha uTo-reo-
rpadpckns  CNekTbp  nNpuoputeT  umart
EBpo-AsnaTtckute Bugose. XOpoJsioruny-
HUAT aHa/n3 nokassa, 4ye 15 o1 yctaHoBe-
HUTE BWAOBE He ca nocoysBaHu 3a dJio-
pucTUYeH paiioH CpegHa ropa (U3To4Ha).
AHanM3bT Ha aHTPOMOreHHOTO BbL3AEWN-
CTBME TnoKasBa, Ye aHTpornoreHHoTa
[OEHOCT e Mo-MHTeH3MBHa B nepucbepusi-
Ta, OTKOJSIKOTO BbpXYy camata Teputopus

SUMMARY
The species composition,
phytogeographical elements and

conservation value of higher plants in the
protected area ‘Chivira’ Mt Sredna Gora,
was conducted using the methods of
floristic analysis. From the established
174 higher plants, belonging to 116
genera and 39 families, 16 have
conservation value. The comparative
analysis shows that the perennial
herbaceous plants are dominating in the
studied area with 72% of the established
species. In the biological spectrum of the
PA, prevail live form is Hemicryptophyta.
Regarding to phytogeography spectrum
majority have the Euro-Asiatic species.

The horological analysis shows that the
15 species, have not mentioned to be
found either in the floristic region Sredna
Gora (East). The analysis of the
anthropogenic impact on the protected
area shows that it is more intensive in the
centre of the investigated area, than in the
entire territory. The existing permanently
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ChblUecTBYBALLOTO MNOCTOSAHHO  Bb3Aeli-
CTBME UMa cymapeH ediekT, Bojel, Ao
WHBa3MATa Ha pacTUTEsSIHN BUAOBE, TACHO
CBbP3aHu C YoBeLlKaTa AeHOCT.

KniouoBu gymu: dnopa, 3awmreHa
TepuTopus, BUAOB CbCTaB, KOHCEPBALMOHHA
CTOIHOCT

YBO/[,

3alureHuTe TepuTOpUN B HacTos-
LN MOMEHT ca e[MHCTBEHOTO MACTO B
Bbarapusa, KbAeTo peanHO MOXe ga ce
OCbLLECTBM OxpaHa Ha hnopa u pactu-
TenHocT. o Tasn npuynHa e HasoXu-
TENHO Ja ce MHAeHTuduumpar u npoydyat
pacteHusiTa B TAX, OCOGEHO pegkute
supose (Vladimirov, 2014).

CuCTEMHU (DUTOEKOOTMYHU NPOYyY-
BaHVS Ha 3allUTEHUTE TEPUTOPUU BbLB (h/io-
pucTnyHMA paiioH CpefHa ropa He ca npo-
BeXAaHW. HenpoyueHa B TOBa OTHOLLEHVE €
mMecTHocTTa “UMBUPA”, KosATO e 065iBEeHa B
3almMTeHa mMecTtHoOCT cbc 3anosepg Ne P/I-
326 Ha MOCB ot 31.03.2003 1.

B egHo OT Haii-CTapuTe onucaHus
BbPXY PJIOPUCTUYHUA CbCTaB Ha CpegHa
ropa, Toshev (1903), pasgens pactuten-
HOCTTa Ha 4 nosca: 1. lNMoAc Ha gpakata
Paliurus; 2. NMosc Ha agbba Eichenzone; 3.
Mosic Ha byka Fagus sylvatica, kKbM KOWTO
cnafja n cnabo 3acTbneHuss MOsIC Ha Wrno-
nncTtHute; 4. Mogannuiickm nosic. Mpeumy-
LLeCTBEHO pasnpocTpaHeHne uma GyKoBMAT
nosic.

Ganchev (1965) onucsa pacTtuten-
HOCTTa CamMoO BbpXY U3TOUYHUTE CK/IOHOBE
Ha CpefHa ropa, Kato nogyeprasa cpas-
HUTENIHO MasikoTo pasHoobpasve OT
pacTuTenHu BuaoBe.

Velchev (1971) un Kochev (1969)
onpefensit B acoumaummute Ha 06MKHOBEHMS
6yKk CbC CMeCeH AbpBOCTON, KOUTO uMmarT
OCHOBHO pasnpocTpaHeHue B Cpej-Ha ropa,
KaTto Cy640MUHAHTU Hal-4eCcTo — 06UKHOBEHA-
Ta ena, 06MKHOBEHWSI rabbp U YepHUs 6op.

MprHOC KbM MpoyyBaHe Ha thnoparta
B CblUMHCKa M MxTMmaHcKa cpefHa ropa
umat Velchev et al. (1968). Te nocousar,
KakTo pefku, Taka W LUMPOKO pasnpocTpa-
HeHW pacTeHuWs 3a To3n NOPUCTUYUEH
paiioH. Bucoka CTOMHOCT Ha u3cfnefBaHeTo

impact had summary effect, expressing in
the invasion of the species, closely
connected with the human activities.

Key words: flora, protected area,
species composition, flora, conservation
value

INTRODUCTION

Currently the protected areas are
the only place in Bulgaria where flora and
vegetation can be conserved.

For this reason, it is important to identify
and study the plants in them, especially
the rare species (Vladimirov, 2014).

Systematic phytoecological studies
in the protected areas of Mt Sredna Gora
floristic region have not been carried out.
In that aspect ‘Chivira’ area has not been
explored. It was declared a protected area
by Order No. RD-326 of 31 March 2003 of
the Ministry of Environment and Waters.

In one of the oldest descriptions of
vegetation, Toshev (1903) divided Mt
Sredna Gora into 4 zones according to
vegetation: 1. Paliurus zone; 2.
Eichenzone zone; 3. Fagus sylvatica
zone, to which the scarce zone of
coniferous trees was also assigned; 4.
Lower Alps zone. Spread of Fagus
sylvatica zone is prevailing.

Ganchev (1965) described
vegetation only on the eastern slopes of
Mt Sredna Gora, underlining the
comparatively limited plant species
diversity.

Velchev (1971) and Kochev (1969)
determined common fir, hornbeam and
black pine as subdominant in common
beech associations of a mixed tree stand.

Velchev et al. (1968) contributed to
the study of flora in Sashtinska and
Ihtimanska Sredna Gora Mt. They
identified both rare and widespread plants
in this floristic region. The identified rare
relict species Paeonia mascula (L.)Miller
and the endemic species Verbascum
nobile Vel. were an important contribution
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UMa YCTaHOBEHUS pSAAbK, PenukTeH BuUg
Paeonia mascula (L.)Miller, kakto u Ha
eHgemunyHma Verbascum nobile Vel. Ycra-
HoBeHuTe Alkanna primuliflora Griseb. u
Crocus olivieri J.Gay. ce HamupaT Ha
ceBepHara rpaHuvua Ha CBOeTO pasnpocTpa-
HeHue B bbarapusa. Buga Adonis autumnalis
L. ce nocouyBa 3a NpbB MbT B TO3M ¢h/i0-
PUCTUYEH paiioH.

B ny6nukyBaHuTe oT Stanev (1973;
1975), dhiopuUCTUYHM MaTepuasin OT U3TOY-
Ha CpefHa ropa ce cbobLiaBaT HAKON HOBU
W pefku 3a To3W palioH BWOOBE pacTeHus —
Oryzopsis holciformis (M.B.) Hack.; Rumex
tuberosus L.; Silene trinervia Seb et Mauri;
Lathyrus aureus (Stev.) Brandza; Hypericum
hirsutum L.; Amelanchier ovelis Med.; Carex
depauperata Good.; Ophris cortuna Stev.;
Iris sintenisii Jka. n ap.

Llenta Ha HacToALLOTO n3cneagaHe e
fa ce ob6oratv CcbBpeMeHHaTa HayyHa
uHdopmaums 3a cnopata B 3awWuMTEHA
MeCTHOCT “YumBupa”, kato 4YacT oT dguo-
puctTuyeH paiioH — CpefgHa ropa n ce
XapakTepuaupa KoHCepBaLMOHHaTa CTOM-
HOCT Ha uAeHTUdMUMpaHUTEe pacTUTesHN
BMAOBE B 3awmMTteHata MeCTHOCT M Ha
aHTPOMNOreHHOTO Bb3AENCTBUE BbPXY TAX.

MATEPVAT N METOAN

3M “Yusupa” nonaga B MpexaTa
“Hatypa 2000”, kaTo 4acT OT 30HaTa
“CpefHa ropa’, KOATO e BK/4YeHa B cnu-
CbKa Ha 3aluTeHnTe 30HM 3a onasBaHe Ha
npupoaHWTE MeCcToobuTaHua M Ha AuBaTta
onopa 1 hayHa c pelwieHne Ha MC Ne661
oT 16.X1.2007r. no Aupektnea 92/43/EEC 3a
npvpoaHnTe MectoobuTtaHus (durypa 1).

£

to the study. The northernmost distribution
of the species Alkanna primuliflora Griseb.
and Crocus olivieri J.Gay. in Bulgaria was
also established. Adonis autumnalis L.
species was mentioned for the first time
for that floristic region.

In the published by Stanev (1973;
1975) floristic materials about Eastern
Sredna Gora Mt. were mentioned some
new and rare plant species for that floristic
region — Oryzopsis holciformis (M.B.)
Hack.; Rumex tuberosus L.; Silene
trinervia Seb et Mauri; Lathyrus aureus
(Stev.) Brandza; Hypericum hirsutum L.;
Amelanchier ovelis Med.; Carex
depauperata Good.; Ophris cortuna Stev.;
Iris sintenisii Jka. etc.

The aim of the present study was to
enrich modern scientific information about
the flora in ‘Chivira’ protected area as part
of Mt Sredna Gora floristic region and
evaluate the conservation value of the
established plant species in the protected
area and to analyze the anthropogenic
effect on them.

MATERIAL AND METHODS

The protected area belongs to Natura
2000 Network as part of Sredna Gora zone,
which was included in the list of protected
areas for the conservation of natural habitats
and of wild flora and fauna by Decision No.
661 of 16 September 2007 of the Council of
Ministers, under Directive 92/43/EEC on the
conservation of natural habitats (Figure 1).

dwur. 1. OpTo-thoTorpadumsa Ha 3awWuTeHa MeCTHOCT ,,4YmBupa”, CpegHa ropa, bvarapusa
Fig.1. Ortho-photography of ‘Chivira’ protected area, Mt Sredna Gora, Bulgaria
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M3cneasaHeTo Ha BUAOBUAT CbhCTas
Ha (pnopata B 3aluTeHaTa MeCTHOCT
6elle OCbLLECTBEHO Ype3 TepPeHHU MpPoyu-
BaHVA MO Mpexa OT MapLipyTu 3a Makcu-
Ma/IHO MOKpMBaHE TepuTopusATa Ha paiio-
Ha. 3a onpejensiHe Ha ce3oHHaTa AMHaMu-
Ka BbB BWAOBMA CbCTaB Ha LEHO3UTe,
onuncaHusATa ca OCbLLECTBABAHN Ha HAKO/-
KO eTana npes BereTaunoHHUAT Nepuos Ha
2016 r. (11l - XII). No BpemMe Ha TpaHCEKTHU-
Te npexoau YCTaHOBEHWTE TakCOoHU ca
3anMceaHy B TEPEHHU CNUCHUU. 3a BCEKM
YCTaHOBEH BUA, € CbOupaHa XOoposiornyHa
WH(popmaums BkwuBalla: parta, MecTo-
obuTaHue, HagMOpCKa BUCOYMHA, U3/10XKe-
HWe Ha TepeHa.

Mpu 3aTpygHeHo uaeHTuduumpaHe
Ha BWAOBETe pacTeHMs Ha TepeHa ca
CcbOvpaHn xepbapuitHn MaTtepuanm 3a
onpepensaHe. CucrtematusnMpaHeTo Ha Te-
peHHWUTe CcnucCbLM, OnpefensaHeTo Ha Ko-
NEeKUMOoHMpaHNTe mMatepuann n obpaboT-
Kata Ha nosiyyeHaTa no BpPeEMe Ha TepeH-
HaTa paboTa UHgopMauns ca N3BbPLUEHN
B naboparopHu ycnosus.

3a TakcoHoMMU4YHa 6a3a npu onpepge-
NsHe Ha pacTuTesiHuTe BUAOBE ca U3Nos-
3BaHW crnegHuTe nstoyHnun: dnopa Ha HP
Bbarapua T1. I-X (Yordanov, 1963-1967).
Onpepenvten Ha pacteHuaTa B bbarapus
(Delipaviov et al., 1992).

OcbBpeMeHABaHETO Ha MMeHaTa Ha
Bugosete e no The International Plant
Names Index (IPNI).
(http://ipni.org/ipni/plantnamesearchpage.do).

BMONOrMUYHUSIT CNEKTHP Ha XU3HEHUTE
dhopmu e onpegeneH no Raunkiaer (1937)

Mpu onpepnensHe Ha xoponorusarta u
hNIopHUTE eNnemMeHTn U B3eT Noj BHMMa-
Hne KoHcnekta Ha Bucwara giopa Ha
Bbnrapusa (Asyov and Petrova, 2012).

CnpaBka 3a KOHCepBaLOHHO 3HauK-
MuTe BuAOBe e HanpaseHa oT YKBb -
.depBeHa kHura Ha P Bbarapusa’(Peev,
2011); 3B6P — MpunoxeHusaTa Ha 3akoHa 3a
6uonornyHoTo pasHoobpasne; YCBPB —
UepBEeHUAT CMUCHK Ha BUCLUUTE pacTeHus
B bbarapua (Petrova and Vladimirov,
2009); MpunoxeHuaTa Ha KoHBeHumsATa no
MeXAyHapoHa TbpProBus CbC 3acTpalleHun
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The study of the species
composition of flora in ‘Chivira’ protected
area was carried out by field surveys
over a network of routes for maximum
coverage of the area. The seasonal
dynamics in the species composition of
coenoses was determined by
descriptions repeated at several stages
during the vegetation season of 2016
(March through December). Following
the transect routes the established taxa
were recorded in field lists. Chorological
information including the date, habitat,
altitude and exposure of the site was
collected for each identified species.

When there were difficulties in
identifying some plant species on the
site, herbarium materials were collected
for subsequent identification.
Systematization of the field lists, the
identification of the collected materials
and processing of the data obtained
during fieldwork were carried out under
laboratory conditions.

The following sources were used as
a taxonomic basis for identification of the
plant species: Flora of the Republic of
Bulgaria, vol. 1-X (Yordanov, 1963-1967);
Guidebook to the plants in Bulgaria
(Delipavlov et al., 1992).

Names of the species were
updated according to ‘The International
Plant Names Index: IPNI:
(http:/fipni.org/ipni/planthnamesearchpage.do).

The biological spectrum of the live
form was determined on the methods of
Raunkiaer (1937).

For determining the chorology and
floral elements of the flora in the
protected area ‘Chivira’ was used
‘Synopsis of Higher Flora of Bulgaria’
(Assyov and Petrova, 2012)

As reference books and documents
for  identifying the  species  with
conservation value were used: RB — ‘Red
Book of the Republic of Bulgaria’ (Peev,
2011); ABA Applications of the
Biodiversity Act (2002); RLVPB — Red List
of Vascular Plants in Bulgaria’ (Petrova
and Vladimirov, 2009); the Applications of



BMaoBe oOT paumBata (payHa u dnopa
(CITES, 1975); ECE — Cnucbk Ha peakuTe,
3acTpalleHuTe U eHaeMUYHUTE pacTeHns B
EBpona (Lucas, 1983); YepBeHute cnmchb-
um Ha IUCN (2015); n1 BK — bepHckaTa
KOHBeHUuA (1979). BugoseTe ¢ KOHCepBa-
LMOHHa CTOMHOCT ca noco4venn B Tabnuua
1, kaTo ¢ ,*+"“ e 0T6EeNA3aHO NPUCHLCTBUETO
UM B CbOTBETHMSA HOPMATUBEH JOKYMEHT.

PE3YJITATU N OBCBXXOAHE
HanpaBeHuTe npes3 pas3/iMyHuTe eTtanu ot
BereTalMoOHHUSA  Ce30H  Habnw-aeHus
Janoxa Bb3MOXHOCT fAa 6baaT onpepfe-
JIEHN CPaBHWUTESIHO TO/IAM 6poii pacTu-
TenHn Bugose — 174, OTHacsAWM ce KbM
114 popa n 39 cewmeictBa. Vmaiku
npeasus CpaBHUTENIHO O6efHUAT BUOOB
cbCTaB B acouvaummTe Ha Fagus
sylvatica L. nocoueH B peauua nybnuka-
umun — Michalik (1985); Apostolova (1987);
Velchev et al. (2000) (MpunoxeHue 1).

the Convention on International Trade with
Endangered Species of Wild Fauna And
Flora (CITES, 1975); ECE — the List of
Rare, Endangered and Endemic Plants in
Europe (Lucas, 1983); the Red List of
IUCN (2015) and the BC Berne
Convention (1979). The plant species with
conservation value are indicated in Table 1

with “+” in the presence of the respective
normative document.

RESULTS AND DISCUSSION

Observations performed at different
stages of the vegetation season made it
possible to identify a relatively large
number of plant species, i.e. 174,
belonging to 114 genera and 39 families.
Taking into account comparatively limited
diversity of plant species in the
associations of Fagus sylvatica L.,
referred to in a number of publications —
Michalik (1985), Apostolova (1987),
Velchev et al. (2000) (Appendix 1).

MpunoxeHve 1. CNUCbK Ha ycTaHOBEHUTe pacTtutesiHn Bugose B 3M “Husupa”,

CpepHa ropa, bbunrapus.

Appendix 1. List of the established plant species in ‘Chivira’ protected area in Mt

Sredna Gora, Bulgaria

CemeincTeo Pog, JlTaTUHCKO Ha3BaHue
Apiaceae Anthriscus A. sylvestris (L.) Hoffm.
Conium C. maculatum L.
Apocynaceae Vinca V. herbacea Walds. et Kit.
Achillea A. millefolium L.
A. setacea Walds. et Kit.
Artemisia A. vulgaris L.
Centaurea C. pannonica Hayek
Cirsium C. phrygia L.
C. arvense (L.) Scop.
Crepis C. praemorsa (L.) Tausch.
Asteraceae C. tectorum L.
Hieracium H. hoppeanum Waiir. ex Nyman
H. villosum Lapeyr
Lactuca L. serriola L.
Lapsana L. communis L.
Mycelis M. muralis Dummort.
Tanacetum T. corymbosum (L.) Sch.-Bip
T. macrophyllum Simonk.
Taraxacum T. officinale F.H.Wigg.
Tussilago T. farfara L.
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Betulaceae Betula B. pendula Roth
Carpinus C. betulus L.
Cynoglossum C. hungaricum Simonk.
Myosotis M. alpestris F.W.Schmidt
Boraginaceae Pulmonaria P. rubra Schott
Symphytum S. bulbosum K.F.Schimp.
S. tuberosum L.
Alliaria A. petiolata (M.Bieb.) Cavara et Grande
Arabis A. turrita L.
Barbarea B. longirostris Velen.
Brassica B. nigra (L.)W.D.J.Koch
Brassicaceae Capsella C. bursa-pastoris (L.) Med.
Cardamine C. flexuosa With.
C. hirsuta L.
C. impatiens L.
Dentaria D. bulbifera L.
Rorippa R. austriaca Spach
Campanulaceae Campanula C. macrostachya Willd.
C. persicifolia L.
Arenaria A. biflora L.
Holosteum H. umbellatum L.
Lychnis L. coronaria (L.) Dest.
Scleranthus S. annuus L.
Caryophyllaceae |Sjlene S. italica(L.)Pers.
S. vulgaris (Moench.) Garcke
Stellaria S. holostea L.
S. media Sibth.
Viscaria V. vulgaris Roehl.
Cistaceae Helianthemum H. nummularium Grosser
Cupressaceae Juniperus J. sibirica Burgsd.
Cyperaceae Blysmus B. compressus Panz.
C. divulsa Stokes
C. hirta L.
Carex C. pseudocyperus L.
C. spicata Huds.
C. sylvatica Huds.
Dioscoreaceae Thamus T. communis L.
Dipsacaceae Scabiosa S. columbaria L.
Euphorbiacea Euphorbia E. amygdaloides L.
E. salicifolia Host.
Ericaceae \Vaccinium V. vitis-idaea L.
Astragalus A. glycyphyllos L.
Chamaecytisus C. albus (Hacg.) Rothm.
Chamaespartium |C. sagitale (L.) Gibbs
Fabaceae Dorycnium D. herbaceum Vill.
L. hirsutus L.
Lathyrus L. laxiflorus Kuntze

L. laxiflorus Kuntze
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Robinia R. pseudoacacia L.
T. alpestre L.
T. badium Schreb.
Trifolium T.medium L.
T.montanum L.
T.pratense L.
T.repens L.
Vicia V. villosa Roth
Fagaceae Fagus F. sylvatica L.
Quercus Q. cerris L.
G. bohemicum L.
G. dissectum L.
Geraniaceae Geranium G. macrorrhizum L.
G. robertianum L.
G. sanguineum L.
Hypericaceae Hypericum H. elegans Stephan ex Willd.
H. perforatum L.
Hypolepidaceae Pteridium P. aquilinum (L.) Kuhn
Juncaceae Luzula L. forsteri Lej.
L. luzuloides (Lam.) Dandy
Ajuga A. genevensis L.
A. reptans L.
Ballota B. nigra L.
Clinopodium C. vulgare L.
) Melittis M. melissophyllum L.
Lamiaceae Mentha M.longifolia (L.) Huds.
Prunella P. vulgaris L.
Stachys S. germanica L.
S. sylvatica L.
Teucrium T. chamaedrys L.
T. montanum L.
T. scordium L.
Thymus T. pulegioides L.
Liliaceae Lilium L. martagon L.
Onagraceae Circea C. lutetiana L.
Epilobium E. montanum L.
Orchidaceae Neottia N.nidus-avis (L.) Rich.
Oxalidaceae Oxalis O. acetosella L.
Pinaceae Abies A. alba Mill.
Picea Picea abies (L.) H.Karst.
Pinus Pinus sylvestris L.
Agrostis A. capillaris L.
Anthoxanthum A. odoratum L.
Bromus B. tectorum L.
Dactylis D. glomerata L.
F. drymeja Mert. & W.D.J.Koch
Fectuca F. gigantea (L.) Vill.
Poaceae

F. pratensis L.
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F. rubra L.

Holcus H. lanatus L.
Lerchenfeldia L. flexuosa Schur
Melica M. uniflora Retz.
Molinia M. caerulea (L.) Moench.
P .annua L.
Poa P. bulbosa L.
P. nemoralis L.
P. pratensis L.
Polygonum P. aviculare L.
R. acetosella L.
Polygonaceae Rumex R. crispus L.
R. patientia L.
Primulaceae Primula P. veris L.
Lysimachia L. vulgaris L.
Plantaginaceae Plantago P. major L.
P. lanceolata L.
Anemone A. nemorosa L.
A. sylvestris L.
Helleborus H. odorus Waldst .& Kit. ex Willd
Ranunculaceae Hepatica H. nobilis Mill.
Ranunculus R. bulbosus L.
R. polyanthemos L.
R. repens L.
Aremonia A. agrimonoides (L.) DC.
Fragaria F.vescalL.
Geum G. urbanum L.
Rosaceae P. argentea L.
Potentilla P. micrantha Ramond ex DC.
P. patula Waldst. & Kit.
Prunus P. cerasifera Ehrh.
Rosa R. canina L.
R. dumalis Bechst.
Rubus R. canescens DC.
R.hirtus Waldst. & Kit.
Sanguisorba S. minor Scop.
Asperula A. capitata Kit. ex Reichb.f.
Cruciata C. glabra (L.) Ehrend
C. pedemontana (Bellardi) Ehrend.
Rubiaceae C. laevipes Opiz.
Galium G. aparine L.
G. glaucum L.
G. odoratum (L.) Scop.
Salicaceae Populus P. tremula L.
Saxifragaceae Chrysosplenium  |C. alternifolium L.
Digitalis D. viridiflora Lindl.
Linaria L. vulgaris Mill.
\Verbascum V. longifolium Ten.
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V. nigrum L.
Scrophulariaceae V. phlomoides L.
\Veronica V. chamaedrys L.
V. officinalis L.
V. hederifolia L.
V. serpyllifolia L.
Urticaceae Urtica U. dioica L.
Viola V. arvensis Murray
Violaceae V.canina L.
V. tricolor L.
39 114 174
OT peceTte 6MOMOTUYHM  TPYNKU The highest share among the ten

pacteHus, B 3M ,UnBupa” Hali-ronam gsan
3aeMaT  MHOroroguliHMTEe  TPEBUCTU
pacteHus 128 6p. wam 72% ot
WHOEHTU-uumupaHnTe pacteHusa (Purypa
2), cnefBaHn oT egHorogmHnTe — 15 6p
unn 8%, epgHo-gByrogmwHute — 11 6p.
wnn 6%. ObpBetara u xpacturte ca no 9
6p. wm 5% o1 obwms 6poii Buaose. B
cbCTaBa Ha u3criefBaHara Teputopusa He
ca OT4yeTeHW BWOOBE OT npexogHaTa
hopma Ha obPBO-XpacT.

biological groups of plants in ‘Chivira’
protected area is occupied by perennial
herbaceous plants — 72% of the identified
plants (Figure 2), followed by annual
plants — 8%, annual-biennial — 6%. Trees
and shrubs are 5% of the total number of
species. Species of the transitional
shrub/tree form were not established in
the studied area.

MHOroroavHu TpesucTu/perrenial herbaceous

egHoroguwHo/annual 15
efHo-aByroamiHo/annual biennial 11

AByroavwHo/ biennial 1
efAHo-MHororoguwHo/annual-perrenial 1
ABYy-MHororoguwHo/biennial-perrenial 1

xpacT/shrub 9

AbpBo/tree 9
Abpeo-xpacTt/shrub-tree | 1

126

dur. 2. BUONOTMYHN TUMNOBE Ha pacTeHuUsTa B 3alnTeHa MeCTHOCT ,,YuBupa”,

CpepHa ropa, bbarapus

Fig. 2. The distribution of the plants by biological types in protected area‘Chivira’

Mt Sredna Gora, Bulgaria

BrCOKMA MpPOLEHT Ha MHOroro-
OVWHUTE pacTeHust e TUNu4YeH Gener 3a
ropckute cbobuectsa (Lyubenova et al.,
2011).

The high percentage of perennial
plants is a typical characteristic of the
forest communities (Lyubenova et al.,
2011).
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B 6monornyHusi cnekTbp Ha uscnes-
BaHaTa TepuTopusa npeobnafaBallaTa Xu3-
HeHa (popMa e Ta3n Ha XeMUKpUNToUTUTE—
744 % oT obwma 6poit  pacTeHwus,
cnegBaHn oT Tepodgutute — 13,6 % un
(paHepoutute — 6,25 % (Purypa 3).
CpaBHUTENIHO BUCOK NpoLeHT (3,9%) umat
n xamedmtute. Cnopeq Raunkiaer (1934)
nogobHo  pasnpedeneHve ce  Hapuya
LKIMMAT Ha XemMukpunTouTMTe"®, KOMTO €
XapakTepeH 3a yMepeHuTe 1 XNagHU 30HU.

The predominant life-form in the
biological spectrum of the studied area is
that of hemicryptophytes — 74,4% of the
total number of plants, followed by
therophytes — 13,6% and phanerophythes —
6,25% (Figure 3). Hamephytes also
represent a comparatively high percentage
(3,9%). According to Raunkiaer (1934) such
distribution is called a ‘climate of
hemicryptophytes’ which is typical of the
temperate and cold zones.
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Fig. 3. Live forms of the plant species in in protected area‘Chivira’ Mt Sredna
Gora, Bulgaria: Ph —phanerophyta; Ch — chamephyta; H — hemicryptophyta; Cr —

criophyta; Th — Therophyta; G — geophyta

Mpu cpaBHeHMe Ha 6GMONOrMYHUTE
cnektpy Ha 3M ,YumBmpa’ n Bvarapus,
nocoyeH ot Bondev (1991), moxe fa ce
Kaxxe, Ye Te ca 613K/ 1 ca xapakTepHu
3a YMepeHOKOHTMHeHTaHaTa diopa.

Mpu chnopHUTE enemMeHTn Ha 3a-
lwMTeHa MecTHocT ,YuBupa” ce Habnto-
JaBa ronsMo pasHoobpasuve, Ab/nkallo
ce Ha cneundmyHOTO reorpadycko pasno-
NIOXeHWe Ha TepuTopuATa U 0cobeHoc-
TUTe Ha naHgwadgrTa. Npeobnagasawmat
outoreorpadyckn enemeHT e EBpo —
Asnatckma  (15,9%), koeTto onpegens
chnopara kaTo TMNUYHa 3a NPEX0AHO KOH-
TUHEHTa/THWA KMMAaT Ha paioHa u OoTro-
Baps Ha OCHOBHWTE TEHAEHUWUW B pa3Bu-
TMeTo Ha hnopara Ha LleHTpanHa Bwara-

Comparing the biological spectra of
‘Chivira’ protected area and the whole
territory of Bulgaria (Bondev, 1991), it can
be concluded that they are similar and
they are typical of the temperate
continental flora.

A wide diversity of flora elements is
found in the phytogeographical spectrum
of the protected area ‘Chivira’ which is
due to the special geographical location
of the territory and the landscape
characteristics. The predominant
phytogeographical element is Eurasian
(15,9%), which indicates that the flora is
typical of the transitional continental
climate of the region and it is consistent
with the major trends of the spread of the

221



pus. CbliecTBeH asan 3aemaT n bopean-
Hute (12,5%), EBponeiickute (10,2) un
EBponelicko-Cpean3eMHOMOPCKATE  BU-
pose (10,2%) (durypa 4).

flora of Central Bulgaria. The Boreal
elements also occupy a significant share
(12,5%), as well as the European (10,2)
and European-Mediterranean  species
(10,2%) (Figure 4).
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Fig. 4. Phytogeographical elements in flora of protected area‘Chivira’ in Mt

Sredna Gora, Bulgaria

OT nHaeHTUdUuuparsmTe 174 sucin
pacteHus B 3M ,UuBmpa“, 16 ca c KoHcep-
BaLMOHHA 3Ha4YMMOCT unin 9% oT obwms
6pon yctaHoBeHn Bugose. OT Tax 14 ca
BK/IIOYEHN B UepBeH CnucbK Ha 3acTpa-
LIeHNTe pacTeHns Ha MexayHapoaeH Cbio3
3a 3awWwuTa Ha npupogarta, KoeTo npeg-
cTaBnsBa 7.9% OT 06Wmsa 6poii ycTaHoBe-
HM 3a 3M ,Ymeupa“ sugose. (Tabuua 1).
UeTupu Buga ca BktoyeHn ocseH B IUCN un
B CNMCbka Ha pefkuTe, 3acTpawleHu u
eHgemMnyHn pacteHns Ha Espona (ECE),
KOeTo npeactasnsnea 2,2% OT 06wms 6poi
YyCTaHOBEHW B MU3CNefBaHeTo pacTeHus.
Neottia nidus-avis (L.) Rich. (MCTuHCKa
rHe3foBkKa) MNpUCbCTBA KakTo B [JBarta
ropecrnoMeHaTM Cnucbka, Taka W B
MprnoxeHue Ne 2 KbM KOHBEHLMSA MO MeX-
JyHapogHaTa TbproBus CbC 3acTpalleHu

A total of 174 higher plant species
were identified in ‘Chivira’ protected area,
16 of them being of conservation value,
i.e. 9% of the total number of the species
found. 14 of them are included in the Red
List of Endangered Plants of the
International Union for the Conservation
of Nature (IUCN), which is 7.9% of all the
species identified in ‘Chivira’ protected
area (Table 1). Four species, i.e. 2,2% of
the species identified in the present
study, are included both in the Red List of
IUCN and in the List of Rare, Threatened
and Endemic Plants in Europe (ECE).
Neottia nidus-avis (Bird’s-nest orchid) is
found in both lists, as well as in Appendix
2 to the Convention on International
Trade in Endangered Species of Wild
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Bungose oOT pguBata ayHa u diopa
(CITES). B 3akoHa 3a 6M0A0rMYHOTO
pasHoobpasne Ha Bbarapus ca BKIOUYEHW

Fauna and Flora (CITES). Two of the
identified species are included in the
Biodiversity Act of Bulgaria — Geranium

2 ot VIHAEHTVldDV!UMPaHVITe BMAOBE - | bohemicum (Bohemian geranium) and
Geranium bohemicum L. (EOXeMCKM Anemone Sy|vestris (Snowdrop
3gpasel) n Anemone sylvestris L. (FTopcka anemone).

CbCbHHKA).

Tabnuua 1. BugoBe ¢ KOHcepBayoHHa 3HaduumocT B 3M“Husupa*, CpefiHa ropa,
Bbnrapus
Table 1. Conservation value of the established

higher plants in ‘Chivira

+

Abies alba Mill.;
Anemone sylvestris L.
Betula pendula Roth;
Blysmus compressus Panz.
Carex pseudocyperus L.
Carpinus betulus L.
Geranium bohemicum L.
Lathyrus hirsutus L.
Lysimachia vulgaris L.
Mentha longifolia (L.) Huds.
Neottia nidus-avis (L.) Rich.
Picea abies (L.) H.Karst.
Pinus sylvestris L.

Poa annualL.

Rorippa austriaca Spach
Trifolium pratense L.

+ o+ + o+

o+ o+ o+

protected area in Mt Sredna Gora, Bulgaria

IUCN

ECE CITES

XoponoruyHaTta crnpaska Ha WHOEH-
TucuumMpaHnTe BUAOBE Mokassa, ye 15 oT
TAX He ca nocoyeHn 3a hNopUCTUUEH
paioH 9. CpegHa ropa (13To4Ha). ToBa ca:
Arenaria biflora L.; Asperula capitata Kit. ex
Reichb.f.; Blysmus compressus Panz.;
Cardamine flexuosa With.; Cardamine
impatiens L.; Carex pseudocyperus L.;
Galium glaucum L.; Hieracium villosum
Lapeyr; Hypericum elegans Stephan ex
Willd.; Potentilla patula Waldst. & Kit,;
Ranunculus bulbosus L.; Rumex crispus L.;
Rumex patientia L.; Trifolium badium
Schreb.; Trifolium montanum L.

Cnopeg Jager (1988) u Berezutskiy
(1999), cTeneHTa Ha aHTpOMoOreHHarta
TpaHchopmaums Ha duiopara Moxe fa ce
OLleHU, KaTo ce U3Mo/3BaT KOMMYECTBEHU U
KauyecTBEHN XapaKTEepPUCTMKM Ha aHTpomno-
reHHVs1 edpekT BbpXY hriopaTa Ha 3aluTe-
HaTa Teputopus. O6aBABaHETO Ha n3cnes-

Chorological data of the identified
species show that 15 of them have not
been listed in floristic region 9. Sredna
Gora Mt. (Eastern). They are: Arenaria
biflora L.; Asperula capitata Kit. ex
Reichb.f.; Blysmus compressus Panz.;
Cardamine flexuosa With.; Cardamine
impatiens L.; Carex pseudocyperus L.;
Galium glaucum L.; Hieracium villosum
Lapeyr; Hypericum elegans Stephan ex
Willd.; Potentilla patula Waldst. & Kit.;
Ranunculus bulbosus L.; Rumex crispus
L.; Rumex patientia L.; Trifolium badium
Schreb.; Trifolium montanum L.

According to Jager (1988) and
Berezutskiy (1999), the anthropogenic
transformation level of flora can be
evaluated indirectly by using qualitative
and quantitative characteristics of the
anthropogenic effect on flora in the
protected area. Announcing the studied
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BaHaTa TepuTopus 3a 3alluTeHa, KakTo U
CpaBHUTE/IHO ronsimara OTAa/leYeHOCT Ha
paiioHa OT HaceneHn MecTa e npeanocTas-
Ka 3a 3anasBaHe Ha 006nuka (CbcTas,
CTPYKTypa 1 Bb3pacT) Ha KopeHHaTa pacTu-
TeniHocT. OTKpMBAHETO Ha Tpakuiicka rpoob-
HuLa kpaii c. CTapoces, KakTo 1 passutume-
TO Ha CEeJICKMA, B YHACTHOCT KOHHMA TypPU3bM
B palioHa ca npuuMHa 3a Cb3jaBaHe Ha
TYPUCTUYECKN OOGEKT B MNOAHOXMETO Ha
3almTeHaTa MeCTHOCT. Hannumeto Ha
Xmxa ,Ymeupa“, Hamupaia ce Ha 6UNHOTO
naarTo Ha 3almTeHara MecTHOCT npeanona-
ra u3nosseBaHe M NoAAbpXaHe Ha HAKOJKO
ropcky NbTua npes teputopuaTa. Benuku
Te3n YOBELLUKN AENHOCTU ca M3TOYHUK Ha
pasnuuyHn 3annaxm 3a urodoHta Ha 3a-
LwTeHaTa MecTHocT. Makap, 4e aHTponore-
HHOTO AEeNHOCT e MO-WHTEH3UBHa B nepu-
(hepusiTa, OTKO/IKOTO BbpPXYy camaTa Tepwu-
TOpUSA, CbLLECTBYBALLOTO MOCTOAHHO Bb3-
aelicteme nma cymapeH edpekt. OT pacTe-
HUATA, 4YMEeTO pasnpocTpaHeHWe e TACHO
CBbp3aHO C [AelHOCTTa Ha YOBeka, HaW-
4yecTo B U3cnenBaHUTe LEHO3M Ce cpeLiar:
Rubus canescens DC., Artemisia vulgaris
L., Cirsium arvense(L.) Scop., Lactuca
seriola L., Taraxacum officinale F.H.Wigg.,
Capsella  bursa-pastoris  (L.) Medik.,
Cardamine hirsuta With., Stellaria media
Sibth., Pteridium aquilinum (L.) Kuhn,
Ballota nigra L., Dactylis glomerata L., Poa
bulbosa L., Rumex crispus L., Plantago
major L., Geum urbanum L., Galium
aparine L., Veronica hederifolia L., Urtica
dioica L. n gp.

n3BOU

BbB BMOOBUAT CbCTaB Ha pacTe-
HMATA B uM3CnegBaHata TepuTopusa ca
onpegenenn 39 cemeiictBa, 116 popga,
174 snpa.

Mpeobnagasalin ca MHOIOroAuLL-
HUTE TPEeBUCTU pacTeHuss ¢ GopeaseH u
€eBponelickn nponsxog,.

B1OMOTMYHUAT CNEKTbLP Ha uU3cnea-
BaHaTa TepuTopus e TUMUYEH 3a ymepe-
HUTE W XNafHNUTe 30HW, KaTo B HEro Haii-
rofIAIMO yyactme mmar XeMUKpunTounTu-
Te 1 TepocputuTe.

YcTaHoBeHUTE BUOOBETE C KOHCep-
BaLMOHHA 3HA4YMMOCT NpW HarnpaseHaTa

area as protected and the relatively
remote distance from settlements is a
precondition for preserving the diversity
(composition, structure and age) of native
vegetation. The discovery of the Thracian
tomb near the village of Starosel and the
development of rural tourism, equestrian
tourism in particular, are the reasons for
establishing a tourist site at the foot of the
protected area. The ‘Chivira’ rest-house
located on the ridge plateau of the
protected area necessitates the use and
maintenance of several forest roads in
the area. All those human activities
represent serious threats to phytogenetic
resources in the protected area. Although
anthropogenic activity is more intense in
the periphery rather than in the protected
area itself, the existing permanent
influence has a cumulative effect. Among
the plants in the studied cenoses, which
distribution is closely related to human
activities, are: Rubus canescens DC.,
Artemisia vulgaris L., Cirsium arvense
(L.) Scop., Lactuca seriola L., Taraxacum
officinale F.H.Wigg., Capsella bursa-
pastoris (L.) Medik., Cardamine hirsuta
With., Stellaria media Sibth., Pteridium
aquilinum (L.) Kuhn, Ballota nigra L.,
Dactylis glomerata L., Poa bulbosa L.,
Rumex crispus L., Plantago major L.,
Geum urbanum L., Galium aparine L.,
Veronica hederifolia L., Urtica dioica L.
etc.

CONCLUSIONS

Plant species composition in the
studied area comprises 39 families, 116
genera and 176 species, identified in the
present study.

Perennial herbaceous plants of
boreal and European origin are prevailing.

The biological spectrum of the
studied area is typical of the temperate
and cold zones, as the hemicryptophytes
and therophytes represent the highest
percentage.

Sixtenn species of conservation
importance were identified in ‘Chivira’
protected area. Fourteen of them are
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cnpaska 3a 3M ,Uusupa“ ca 16. Ot 1ax 14
ca B YepseH cnucbk Ha 3acTpalleHuTe
pacteHnss Ha MexayHapodeH Cbio3 3a
3awmta Ha npupogarta. Yetupu Buga
npucscTear oceeH B IUCN u B cnucbka
Ha pejkuTe, 3acTpawleHn U eHOeMUYHU
pacteHns Ha Espona (ECE) Neottia
nidus-avis (L)) Rich. (ncTmHCKa
rHe3fl0BKa) € BK/0YEeHa KakTo B fBaTa
ropecnomeHaT Cnucbka, Taka W B
MpunoxeHne Ne 2 kbM KoHBeHUMs MO
MexZayHapoaHaTa TbproBus CbC 3acTpa-
LeHn BMAoOBe oT amBaTa hayHa u hiopa
(CITES). B 3akoHa 3a 6MOAOrMYHOTO
pasHoobpa3ve Ha bbarapus ca 2 or
UHAeHTUnupasmTe Bugose — Geranium
bohemicum L. (Boxemcku 3gpasel) wu
Anemone sylvestris L. (Topcka CbCbHKA).

B pesyntar Ha HanpaseHuTe
uscnefBaHna ca yctaHoBeHu 15 HoBU 3a
dhnopuctuueH palioH — CpepgHa ropa
(n3TouHa) BNAA pacteHus.

Makap » He 0COBEHO CWU/IHO BbPXY
3awmteHata Teputopus ce Habogasa

included in the Red List of Endangered
Plants of the International Union for the
Conservation of Nature. Four species are
included both in the Red List of IUCN and
in the List of Rare, Threatened and
Endemic Plants in Europe (ECE). Neottia
nidus-avis (L.) Rich. (Bird’s-nest orchid) is
found in both lists, as well as in Appendix
2 to the Convention on International Trade
in Endangered Species of Wild Fauna and
Flora (CITES).

Two of the identified species — Geranium
bohemicum L. (Bohemian geranium) and
Anemone  sylvestris L.  (snowdrop
anemone) are included in the Biodiversity
Act of Bulgaria.

As a result of the study, 15 new
species were identified in Mt Sredna Gora
floristic region (Eastern).

An anthropogenic effect, although
not particularly strong, was detected in the

aHTPOMOreHHo Bb3AeincTBMe m3passiBallo | protected area. Its expression is the

ce B HaB/M3aHe Ha anoutHM K | penetration of apophytic and

aHTponogMTHN BUAOBE. anthropophytic species.
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