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PE3IOME

C uen paspaboTBaHe Ha TexXHOsO-
rMsa 3a CEMEenpou3BOACTBO Ha nacuuiHa
nwouepHa, npes nepuoga 2014-2018 r. ca
NnpoyyeHu ABa arpoTexHuyecku gpakropa:
CpOK 3a npubupaHe Ha cemeHata (A) u
MeXaypefoBo pasCTosiHMe Ha oTriexpja-
He (M). MNonckMAT ONUT € 3as10KEH C KaH-
anpat copT nouepHa Ne 3AS, no 6710Ko-
BMA METOf B YeTVpu MNOBTOPEHUA Mpw
rofleMvHa Ha pekonTHarta napuesika ot 5
m®. 3a ycTaHoBsBaHe Ha ONTUMA/IHUA
arpoTexHNYeckn CpoK 3a npubupaHe Ha
cemMeHarta ca u3c/refBaHn [Ba BapuaHTa:
A; (MbpBM nogpacTt 3a CeMeHa, ocTaHa-
nnte 3a dypax) n A, (BTopy nogpact 3a
CeMeHa, MbpBM K TpeTn 3a dypax).
dakTop M, CcbLLO e B ABa BapuaHTa: M; -
125 cm n M, - 50 cm mexanypenoso
pasctosHve. Tpn CemMenpon3BoACTBOTO
Ha nwouepHa (nacuweH Tun), AokasaHo
Nno-BUCOK f06MB cemeHa ce Mnosiyyasa oT
MbpBM MOAPacT CpaBHEH C BTOPU MOA-
pacTt. YctaHoBsiBa ce, Ye OCHOBHMW MpuU3-
Hauu, KOMTO JONPUHACAT 3a MO-BUCOK [0-
6uB ceMeHa OT MbpBMW MOAPacT, CnpsAMo
BTOPW nogpacTt ca no-Abarute crLbna,
no-ronemus 6poii 6060BEe Ha egHO
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SUMMARY

In order to develop a technology for
seed production of pasture alfalfa in the
period 2014-2018, two agro-technical
factors were studied: the time for
harvesting the seeds (A) and the inter row
spacing (M). The field experience is
based on a candidate variety of alfalfa Ne
3AS, according to the block method in
four repetitions at a plot size of 5 m®.

To establish the optimal agro-technical
term for harvesting the seeds, two
variants were studied: A; (first growth for
seeds and the rest for forage) and A,
(second growth for seeds and first and
third for forage). Factor M is also available
in two versions: M; — 12,5 cm and M, - 50
cm inter row spacing.

In the seed production of alfalfa (grazing
type), a proven higher seed vyield is
obtained from the first growth compared
to that from the second growth. It was
found that the main indicators that
contribute to higher seed yield from the
first growth, compared to the second are
the longer stems, the greater number of



cbuBeTME W TErn0TO Ha CcemeHaTa OT
eflHO CTb6/10. HAMa CbLEeCcTBEHN pasfiun-
KM OTHOCHO MacaTa Ha 1000 cemeHa B
3aBMCUMOCT OT uM3c/edBaHMTe ABa (hak-
Topa. HabniogaBa ce TeHAeHUUS Ha no-
BMCOK A00MB Ha ceMeHa npu oTraexgaHe
Ha niouepHata npu 50 cm mMexaypenoBo

pascTosiHuE.
KntouoBu AymMu: nacuiiHa fouepHa,
[06UB cemeHa, CTPYKTYPHU efleMeHTH,

MexaypeoBo pascTosiHue

yBO/[,

O6ukHoBeHata nouepHa (Medicago
sativa L. ssp. sativa) e Haii-BaxxHaTa oy-
paxHa 6060Ba KynTypa B cBeTa (Bouton,
2012). BogewaTa pons Ha nwouepHata
BbB (ypaKHOTO MPOM3BOACTBO ce 00yc-
nasst ot ronemute U NPOAYKTUBHU Bb3-
MOXHOCTM M BUCOKaTa XpaHuTesiHa CTOM-
HOCT Ha cpypaxa. B cBeToBeH mauwab ce
oTrexga Ha noseye OT 32 MWUIMOHA
xektapa (Yuegao and Cash, 2009), kato
OCHOBHM paiioHn ca CesepHa AMepuika
(41%), EBpona (25%), lOxHa Amepuka
(23%), Asmnsa (8%), Adpurka (2%) n OkeaHus
(1%). ¥ Hac, niouepHata (no pasnpocTpa-
HeHune) e B Ton JeceT cpel NKOHOMUYECKU
B&XXHUTE 3a cTpaHaTta 3eMefesiCKu Kyn-
Typn (MZHG, 2020). 3HavyeHMeTo u pas-
NnpocTpaHeHNeTo Ha KynatypaTta npepo-
npeaenaT UHTEH3UBHA CeNekunoHHa aeii-
HOCT B pa3/IM4HN acnekTu B T.4 1 Ao6MB Ha
cemeHa (Maslinkov, 1978; Rotili et al., 1996;
Bodzon, 2004; Kertikova and Kertikov,
2004; Annicchiarico, 2006; Annicchiarico
and Pecetti, 2010; Veronesi et al., 2010).

Bb3 ocHOBa Ha HayyHu pa3paboTku
N NOCTUXEHUSA B VIHCTUTYT No doypaxHu
KynTypu - FneseH, e paspaboTteHa ,Tex-
HoslorMA 3a NPOM3BOACTBO Ha cemMeHa oT
nouepHa” (Radeva et al., 2004) ¢ To4yHO
onvcaHne Ha OTAESIHUTE TEXHOJIOTUYHU
3BeHa. B 3aabn6boyeHO npoyyBaHe Ha
Maslinkov (1978) ca onucaHu OCHOBHUTE
6MOI0TMYHN 0COBEHOCTU Ha NiouepHarta
Mo OTHOLLEHMe Ha ubdTexa, onpatlsaHe-
TO U (hakTopuTe (61aroNPUATHU N Hebna-
roNpuSATHW) OKasBalwyn BANSHUE BBPXY
[obuBa Ha cemeHa.
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pods per inflorescence and the weight of
seeds per stem. There were no significant
differences in the mass of 1000 seeds
depending on the studied two factors.
There is a tendency of higher seed yield
when growing alfalfa at a distance of 50
cm between rows.

Key words: grazing alfalfa, seed
yield, structural elements, inter row spacing

INTRODUCTION

Cultivated alfalfa (Medicago sativa
L. ssp. sativa) is the most important
forage legume in the world (Bouton,
2012). The leading role of alfalfa in forage
production is determined by its great
productive potential and high nutritional
value of feed. Growing more than 32
million hectares worldwide (Yuegao and
Cash, 2009), the main areas are North
America (41%), Europe (25%), South
America (23%), Asia (8%), Africa (2%)
and Oceania (1%).

In Bulgaria it is in the top ten among the
economically important for the country
agricultural crops (MZHG, 2020). The
importance and distribution of alfalfa
predetermine intensive selection activity in
various aspects, including seed vyield
(Maslinkov, 1978; Rotili et al., 1996;
Bodzon, 2004; Kertikova and Kertikov,
2004; Annicchiarico, 2006; Annicchiarico
and Pecetti, 2010; Veronesi et al., 2010).

Based on its own scientific
developments and achievements, the
Institute of Forage Crops has developed
the Technology for the production of
alfalfa seeds (Radeva et al., 2004). All
technological units are listed in it.

A thorough study by Maslinkov (1978)
described the main biological features of
alfalfa in terms of flowering, pollination
and factors (favourable and unfavourable)
influencing seed yield.



3a ycnosusaTa Ha HawaTa cTpaHa,
Hay4yHO 060CHOBaHO ce npenopbysa, a U
Ce e HaNoXwuso B npakTukaTa npu nouep-
Hata fa ce oOcCTaBA 3a CeMeHa BTopwu
nogpact. Camo B rognHaTta Ha cb3faBaHe
Ha CeMernpou3BOAHWNA MOCEB ce Mnonydya-
BaT CeEMeHa OT NbpBM NoApacT.

Pa3vHoXaBaHeTo 1 OTrexaaHeTo
Ha KaHOuaaT copT nacuwHa mouepHa (Ne
3AS) Gewle CbNbLTCTBAHO C HAKOWU Tpy.4-
HOCTW, KOWUTO Hacoumxa HaweTo BHUMa-
HUe KbM HaCTOSILLLETO NpoyyBaHe.

Llenta Ha n3cnepsaHeTo e Mpoyu-
BaHe cpoka Ha npubupaHe n Mexaypeno-
BOTO pa3CTOsiHWE MpU CEMENPOU3BOACTBO
Ha nacuvLHa nouepHa.

MATEPWNAN N METO4WA

O6ekT Ha uscneggaHe e nacuiuiHa
nwouepHa - kaHgmagar copt Ne 3AS. lMon-
CKUAT ONUT € 3a/I0KeH pbyHO npe3 2014
r., o 6,10k0BMSA MeTof, B Y4eTUpu NOBTO-
peHuns, npu roneMvHa Ha pekonTHaTa
napuenka - 5 m°. [lpoyuyenn ca pApa
arpoTexHuyeckn cphaktopa: cpaktop A -
CpOK 3a npubupaHe Ha cemeHaTa WU
haktop M - MexaypefoBO pas3CTosiHWE.
3a ycTaHOBsIBAaHE Ha ONTWMasHWA arpo-
TEXHUYECKV CPOK 3a npubupaHe Ha ceme-
HaTa ca 3a/lOKeHuM fABa BapuaHTa: Ba-
puaHT A; (MbpBK NoApacT 3a ceMeHa, ocTa-
HanuTe 3a hypax) u BapuaHT A, (BTOpYU
nogpacT 3a CeMeHa, MbpBU M TpeTu 3a
dypax). Paktop M - aBa BapuaHTa: M;
(12,5 cm - mexaypefoBO pa3CTosHUE) U
M, (50 cm mexaypefoBOo pa3CTosiHUE).

Mpe3 nbpBaTa roguHa oLepHaTa
€ pekonTMpaHa camo 3a uypax. Mpubu-
paHeTo Ha cemeHara Mo nogpactn e
M3BBbPLUBAHO C MaslorabapuTeH napuesneH
Kom6aiiH. [Jo6uBbT Ha cemeHa (kg da™) e
oTyeTeH no roguHu (2015; 2016; 2017,
2018) n cpegHo 3a nepuoga, U BKIOYBA
cnefHvWTe nokasaTenuTe: [Ab/KMHA Ha
cTbbnara (cm), 6poit CbUBETUS HA €4HO
cTb6/10, 6poii 6060BE Ha egHO CTLO/O,
6poli cemeHa B 606, Mmaca Ha 1000 cemeHa
(g). MonyyeHnte faHHM ca obpaboTeHu C
nporpamMHmnsa npoaykt STATGRAPHYCS
plus for Windows.
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For the conditions of our country, it
is scientifically justified to recommend,
and in practice it has been necessary to
leave a second growth for seeds in alfalfa.
Only in the year of creation of the seed-
producing crop are seeds from the first
growth obtained.

In the multiplication of candidate
variety grazing alfalfa (No 3AS) we
encountered some difficulties which
turned our attention to the present study.

The aim of the experiment was to
study the harvest time and the row
spacing in seed production of grazing
alfalfa.

MATERIAL AND METHODS

The object of study is grazing
alfalfa - candidate variety Ne 3AS. The
field experiment was set manually in 2014
by the block method in four replications
for a plot size of 5 m? and a study of two
agro technical factors: factor A - time for
harvesting seeds and factor M — inter row
spacing.

In order to establish the optimal agro-
technical term for harvesting the seeds,
two variants are set: variant A; (first
growth for seeds and the rest for forage)
and var. A, (second growth for seeds and
first and third for forage). Factor M is also
available in two versions: M; - 12,5 cm
and M, - 50 cm inter row spacing.

In the first year, alfalfa was
harvested only for forage. The harvesting
of the growth for seeds was done with a
small plot harvester. The seed yield (kg
da'l) is reported by years (2015; 2016;
2017; 2018) and average for the period,
and it includes the following indicators:
stem length (cm), number of
inflorescences per stem, number of pods
per stem, number of seeds per pod, mass
of 1000 seeds (g). The data obtained
were processed with the software product
STATGRAPHYCS plus for Windows.



PE3YJITATU N OBCBXXOAHE

[JobnBbT Ha cemMeHa OT JilouepHa
CUHO ce BNusie OT MEeTeoposIornMYHUTE
(hakTopnM M OCOBEHO OT TEXHWUS Xog no
BpemMe Ha ub(rexa. MNpuunHata ce kpue
B 6uoNormyHuTEe 0COBEHOCTU Ha UbdTe-
Xa 1 onpatwwsaHeTo (Radeva et al., 2004).

B MeTeoposiorMyHo OTHOLUEHME,
roOOVMHUTE Ha Mnpoy4yBaHe ce pasnuuyasart
cpaBHeHW ¢ Te3un 3a 30-roguleH nepuog,
(Ta6bnuua 1). B TON/IMHHO OTHOLLEHME cpea-
HOZEHOHOLLHUTE TemnepaTypy Ha Bb3Ayxa
Cca CbC 3HAUYUTENTHO MO-BUCOKM CTOMHOCTU
(ot +0,5 po +5,5 °C). UswuoyeHvne ce
Ha6nwogasa npe3 2016 r. n 2017 r. (mecey,
Maii), KoraTo CTOMHOCTUTE ca NO-HUCKM OT
HopManHuTe (oT -0,5 go -1,1 °C) cpaBHeHU
C MHOroroguwHma nepuog, (M.

RESULTS AND DISCUSSION

The seed yield of alfalfa is strongly
influenced by meteorological factors and
especially by their course during
flowering. The reason lies in the biological
features of flowering and pollination
(Radeva et al., 2004).

In terms of meteorology, the years
of study differ compared to the same for a
30-year period (Table 1). In terms of heat,
the average daily air temperatures have
significantly higher values, varying in the
range from +0,5 to + 5,5 °C. There are
exceptions only in 2016 and 2017 (May),
when there are abnormal values (from -
0,5 to -1,1 °C) compared to the multiple
period (MP).

Tabnuua 1. ArpomeTeopos1I0rMyHM NokKasartesnn 3a nepmoa Ha npoyysaHe
Table 1. Agrometeorological indicators for the study period

Mokazatenu / Indicators

Meceum / Months

[\ \Y VI VI VI
CpefiHo Mece4Ha Temnepatypa Ha Bb3ayxa, t °C / Average monthly air temperature, t °C
CPE/IHO 33 MHOTOTOAVLIEH NEPUOA (M) 114 17.4 20,7 22.9 223
average for multiple period (MP)
OTK/NOHEeHue, +°C oT MMM 2015 +0,8 +1,3 -0,1 +2,7 +2,3
deviation, + °C from MP 2016 +3,9 -1,1 +2,2 +1,3 +1,2
2017 +0,5 -0,5 +2,0 +1,0 +2,1
2018 +5,5 +2,1 +1,0 -0,1 +1,6
MeceyHn cymun Ha Banexnte, mm / Monthly rainfall, mm
CPE/IHO 33 MHOTOrOAVLIEH NEpUoA (M) 471 64.5 69.1 521 428
average for multiple period (MP)
OTK/I0HEHue, % oT MI 2015 92,56 47,44 138,49 41,26 69,85
deviation, % from MP 2016 155,20 120,15 66,28 14,97 72,89
2017 79,83 240,31 64,83 299,23 66,82
2018 42,88 73,95 224,60 228,2 50,93

3abenexka: 3a MHOTOrogMLLIEH € 13nos3BaH neproda 1964-1993, kaTo KIMMaTUYHa HOpPMa, Thid KaTo To3n
nepuof BKNOYBA filekain C pas/imynsa B METEOPONIOTMYHUTE (haKTopu.

Note: The period 1964-1993 was used as a climatic
with differences in meteorological factors.

Mo OTHOWeHWe Ha Banexwute, ne-
proabT Ha NpoyyBaHe ce XapakTepusnpa
C TBbpAe ronsmo pasHoobpasue. Meceu-
HUTE CYyMU Ha BaslexuTe Bapupar oT
14,97% po 299,23% OTK/IOHEHME CpaBHe-
HK ¢ Te3un 3a 30 roguweH nepuog. MNpes
nepuoja Ha v3cneiBaHe, Npu ABa BapuwaH-
Ta (A, - mecel Maii npe3 2016 r. n 2017
r.n A, - meceu tOHM npe3 2015 r. n 2018
r. ) No Bpeme Ha UbpTex ce Habnwogasat

norm for many years, as this period includes decades

In terms of precipitation, the study
period is characterized by too much
diversity. The monthly amounts of
precipitation vary from 14,97% to 299,23%
deviation compared to those for a 30-year
period. During the study period in both
variants during flowering are observed for
two years with abnormal values compared
to MP. In case of var. A;, the month of
May, respectively 2016 and 2017, and in
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rOAVHW C BasieXXHW CTOWHOCTU Hag, HOop-
MasiHUTe cpaBHeHu ¢ MI1. [1pe3 BCUUKMK
roAvHM Ha npoyyBaHe mecel, ABIycT e
CbC CTOMHOCTM Ha BaNeXuTe 3HAYNTEsTHO
MO-HWUCKN OT MHOTOrOAMWLLIHUTE.

OCHOBHMTE abuMOTUYHK  hakTopwn
(cpegHomeceyHa TeMnepaTtypa Ha Bb3ay-
Xa U KONIMYECTBO HA BasIEXUTE), KOUTO
oKasBaT B/MSHUE BbpXy pacTexa u pas-
BUTMETO Ha JilouepHaTa umaT cxogHa
AVHaMuKaTa Ha CTOMHOCTUTE Npe3 Mecel
MapT B NbpBUTE TPU FOAUHWN Ha U3Ccnen-
BaHe (Purypa 1). B nepnoga Ha npoyysa-
He, Ha4Yas1I0TO Ha pacTexa npu niLuepHa-
Ta 3anoysa npes nponetta (10- 30 MapT)
npv cpegHo AHEBHU TemnepaTypu Ha Bb3-
Jyxa ot 6,7 go 10,3 °C 1 0610 Konmyec-
TBO Ha Bas/iexuTe 3a Meceua mexay 62,1
n 76,6 mm.

—=— Banexwu / Rains —e— BnaxHocT /

180 1
160 +
140 +
120 +
100 +

80 T

60 T

Banexun/Rains,mm
BnaxHocTt/Humid,%

40 +
20 +

case of var. A,, the month of June of 2015
and 2018. In all years of research, the
month of August has significantly lower
precipitation values than the perennial
ones.

The main abiotic factors - average
monthly air temperature and rainfall,
which affect the growth and development
of alfalfa have similar dynamics of values
in March 2015, 2016 and 2017 (Figure 1).

During these years of the study, the onset
of growth in alfalfa begins in the spring in
the range of March 10 to March 30 at
average daily air temperatures of 6,7 °C
to 10,3 °C and total rainfall for the month
between 62,1 and 76,6 mm.

Humid max to C

r 35
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r 25
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toC

/ | T15
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Meceuu
Mounts

®dur. 1. Knumartorpama
Fig. 1. Klimatogram

OT knumartorpamara e BUAHO, 4e
npe3 2018 r. mecey, MapT e Cc no-HUcka
Temnepatypa Ha Bb3gyxa (5,2 °C) u no-
BMCOKO OOLLO KOSIMYECTBO Ha Basiexute
(98,1 mm). B roauMHuTe Ha npoy4BaHe,
mMeceL, Anpus ce xapakrepusmpa c gobpu
ycnosusa 3a 6bpP30 pa3BuTe Ha nouep-

Klimatogram shows that in 2018 the
month of March has a lower temperature
(5,2 °C) and a higher total amount of
precipitation for the month (98,1 mm). In
all years of study, the month of April is
characterized by good conditions for the
rapid development of alfalfa and plants in
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HaTa ¥ pacTteHusiTa OT Bap. A; HaBnusaxa
BbB (pasa Hayasio Ha UbpTEX B cpeparta
Ha mecel, Maii.

dopmypaHeTo Ha nogpacTute 3a
CeMeHa BbB BapuaHTUTE Ce OCbLLecT-
BABaLle NpW OTHOCMTENIHO 61aronpuaTHU
METEOPOIOTMYHN  YC/IOBUS  €OUHCTBEHO
npe3 2015 r. Mpu Bap. A; ubpTexa u
cemMe3aBbp3BaHETO HacTbMBalle 0T cpe-
JaTta Ha mecel, Main go nbpBarta gecert-
[HeBKa Ha Mecel, FOHU (neprof ¢ NOCTOsIH-
Ha OTHOCWTE/IHA B/I@XHOCT Ha Bb3gyxa
(65%) 1 cpaBHUTENHO NO-MasIKO BasieXMm).
Mpu Bap. A, ycnosuATa 3a obpasysBaHe
Ha cemeHa ca no-611aronpusaTHK, 3aL0To
TemnepaTtypara Ha Bb3gyxa npes mecel,
O e no-Bucoka (25,6 °C), Basiexute ca
21,5 mm/m?, a BNaxHOCTTa Ha Bb3ayxa e
Hucka (54%).

MeTeoposIorTMYHNTE YCNI0BUST Mpe3
2016 r., ca No-Heb6naronpusaTHU CpaBHEHN
c 2015 r. 3a gBarta BapuwaHTa. Popmu-
paHeTo Ha nogpacTta 3a CEMeHa npwu Bap.
A; 3ano4yBa OT cpegaTa Ha Mecel, Mai go
Kpas Ha mecel HOnu (nepuopg penysaly
Hucka (57%), n Bucoka (71%) oTHocuTen-
Ha BJ@XHOCT Ha Bb3Adyxa). OT pgpyra
CTpaHa MakcumasiHata TemnepaTtypa Ha
Bb3gyxa npe3 Mmecel, Maii e no-Hucka
(21,8 °C), a KONMYECTBOTO Ha BanexuTe
ronamo (77,5 mm). Te3n ycnosus okassat
Heb61aronpuATHO BINSIHUE BBbPXY OMJ/IOX-
[aHeTo 1 OCeMEHsIBaHETO Ha JuepHaTta
3a cemMeHa OT MbpBu nogpacT. Mpu Ba-
puvaHT A, ycrioBuaTa ca no-6naronpusaTHA
Nno OTHOLLEHME Ha Temneparypa U OTHO-
cuUTeNHa BIAXHOCT Ha Bb3fyxa. Pacre-
HusATa gocTturat ¢hasa GyTOHM3auUusa crej
nbpBaTa fecetgHeBka Ha wMecel HOHU
(12.06.), a chaza Havyano Ha UbMpTEX €
peructpupaHa gecet OHU NO-KbCHO. Libdo-
TEXDBT U OCEMEHSIBAHETO MpU BTOPWU MOA-
pacT npemMmuHaBa npu No-BMcoka Temnepa-
Typata Ha Bb3gyxa (max. 28-30 °C), HO
NPV M3KTHYNTENTHO HUCKO KO/IMYECTBO Ha
Ba/IEXUTE.

Mpe3 2017 r. copmMMpaHeTo Ha
nogpacta 3a cemeHa BbB Bap. A; ce
OCbLLECTBABA NPU METEOPOSIOTMYHMN YCIO-
BMA CXOOHW C npepaxogHaTta roguHa. 3a
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var. A; entering a phase beginning of
flowering in mid-May.

The formation of growth for seeds
in both variants takes place in relatively
favourable weather conditions only in 2015.

In var. A; flowering and pod setting takes
place from mid-May to the first ten days of
June, a period of constant relative
humidity (65%) and little rainfall.

When var. A, conditions are even more
favourable because the air temperature in
July is higher (25,6 °C), precipitation is
only 21,5 mm and humidity is low (54%).

The weather conditions in 2016 are
more unfavourable compared to 2015 in
both variants.

The formation of regrowth for seeds in
var. A, takes place from mid-May to the
end of July. The period is characterized
by both low (57%) and high (71%) relative
humidity. On the other hand, the
maximum air temperature in May is lower
(21,8 °C) and the amount of precipitation
is high (77,5 mm).

These conditions adversely affect the
fertilization and insemination of alfalfa for
seed from the first growth. In variant A,,
the conditions are more favourable in
terms of temperature and relative
humidity. The plants reach the budding
phase after the first ten days of June
(June 12), and the beginning of flowering
phase is registered ten days later.

In the second growth flowering and
insemination passes at a higher air
temperature (max. between 28-30 °C) and
with extremely little rainfall.

In 2017 the formation of growth for
seeds in var. A; takes place in
meteorological conditions similar to the
previous year. It should be noted that the



oTbenssBaHe e, ye U3KIUYNTESTHO Hebna-
rONPUATHO OTpaXkeHne BbPXY npoLeca Ha
3peeHe Ha cemeHara, okassaT BanexuTe
(155,2 mm) npe3 wmecey Hnu. Tlpwu
BapuaHT A, LbATEXBT U OCEMEHABAHETO
Ce oCbllecTBABa 3a NO-KpaTbK nepuos oT
BpeMe, HO CbLo Mpu HebnaronpuaTHU
yC/0BUSA, OCOGEHO MO OTHOLUEeHNe Ha
KONMYecTBO Ha BasiexuTe. 3a nepuoja
Maii - KOnu Banexute ca o6uwo 310,2
mm, OTHOCUTENIHA BNAXHOCT Ha Bb3ayxa
€ BUCOKa, KaTto B MNOBeYeTO AHW e Hafj
62%. 3a noco4vyeHna nepuos eAnHCTBEHO
MakcumMasnHata TemnepaTtypa Ha Bb3ayxa
(22,6-30 °C) 6GnaronpusaTcTBa f06MBa Ha
CeMeHa OT /loLepHa.

Mpe3 2018 r. popMUpaHETO Ha MoA-
pacTta 3a cemeHa npu Bap. A; u Bap. A, ce
ocblUecTBsiBA MNpY BUCOKA OTHOCUTENHA
BNI@XKHOCT Ha Bb3ayxa (65- 71%). Hebna-
TONPUATHO B/IUSIHNE BBbPXY OMNJIOXAAHETO
W ceme3aBbp3BaHETO Ha JiloLepHara,
KaKToO M BbpXy npoLeca Ha 3peeHe Ha
cemMeHarta oKasBa rosiiMOTO KOJINYECTBO
Banexun npe3 meceunte HOHM n HOnn.
Te3n ycnosus BAUSAT Heb61aronpusTHO
BbpXYy reHepaTtvBHUTE OpraHy Ha pacTte-
HuATa 1 ce HabnwaaBa MacoBO okansaHe
Ha HepaskpuTuTe LBeTyeTa U ceMeHa.

Pe3yntatute 3a gobusa Ha cemeHa
ca npeacTtaBeHn Ha Tabnuua 2. HesaBu-
CMMO OT MocoYeHnTe 61aronpusATHN arpo-
METEOPONOTNYHN YCI0BUA 3a LUbdTeX U
ocemMeHsiBaHe Ha fouepHaTa npe3 2015
r., ABara npoyysaHW BapuaHTa ce pasnu-
YyaBaT CbLLECTBEHO Mo 06VB Ha cemeHa.
Pe3yntatute nokaseart, ye ce nonyvyasa
[OCTOBEPHO MO-BUCOK A0GWMB NpU pekos-
TMpaHe Ha CcemeHa OT NbpBU noapact
(cpepHo 39,7 kg da'l) cpaBHeH ¢ aobusa
cemMeHa OT BTopu nogpact (cpefHo 24,9
kg da™).
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precipitation (155,2 mm) in July had an
extremely unfavourable effect on the
process of seed maturation.

In variant A,, flowering and insemination
take place in a shorter period of time, but
also under unfavourable conditions,
especially in terms of rainfall. For the
period May - July the precipitation is a
total of 310,2 mm. Relative humidity is
also high, being over 62% on most days.
For the indicated period it can be said that
only the maximum temperature is in
favourable limits, respectively between
22,6 °C and 30°C.

It is typical for 2018 that the
formation of growth for seeds in var. A;
and var. A, is carried out at high relative
humidity - between 65% and 71%.

The fertilization and pod setting of alfalfa,
as well as the process of seed maturation
is adversely affected by the large amount
of rainfall in June and July. These
conditions adversely affect the generative
organs of plants and there is a mass
dripping of undiscovered flowers and seeds.

The results for seed vyield are
presented in Table 2. Despite the indicated
favourable agro-meteorological conditions
for flowering and insemination of alfalfa in
2015, the two studied variants differ
significantly in seed yield.

The results show that a significantly
higher yield is obtained when harvesting
seeds from the first growth (average 39,7
kg da™) compared to the yield obtained
from seeds from the second growth
(average 24,9 kg da™).



Tabnuua 2. Oo6uB cemeHa (kg da'l) B 3aBUCUMOCT OT MexXaypeaoBOTO
pascTtosHue n nogpacTtra 3a ceMeHa Ha nacuiHa nouepHa Ne 3AS
Table 2. Seed vyield (kg da'l) depending on inter-row spacing and growth for

seeds of grazing alfalfa Ne 3AS

BapuaHTn 2015 2016 2017 2018 CpegHo OTK/I0HEHME OT
Variants Average cpegHo 3a Az
Deviation from
average Az
+,-%
Ma/Ag 32,287 b 9,845Db 24929a 19,09a 21,537 +33,77
Ma/Ax 47,126 a 13,132b 14,314b 1422b 22,198 +37,86
cpefiHo/average 39,706 11,489 19,62 16,657 21,868 +35,81
Mi/Az 24,982 ¢ 26,849 a 5482c 543c 15,685 -2,59
Mo/A2 24,893 c 31,418 a 4,026¢c 5,74 c 16,519 +2,59
cpegHo/average 24,937 29,133 4,75 5,585 16,101 100,00
St. error 2,001 1,181 1,566 1,373

LSD 99.5% - cToiHOCTUTE B KOJIOHA C efjHa U CbLia bykBa HAMAT [0Ka3aHOCT Ha pasnukiTe
the values in the column with the same letter are not significant differences

MonyyeHute pesyntatn npes 2016
. ca Hanb/IHO NPOTMBOMOIOXKHM CMPSIMO
npegxogHata roguHa. [lo-BUcCOK [J06uMB
CemMeHa ce nosiyyaBa OT BTOpu nogpact
(cpepHo 29,13 kg da™*) cpaBHeH ¢ To3u OT
nbpBK nogpacT (cpeaHo 11,48 kg da™).
Mpe3 cnepBawute gge rognHn (2017 un
2018 r.), 4aHHUTE ca e4HOMOCOYHM C Te3n
OT nbpsara roguHa, T.e. AJOCTOBEPHO MO-
BMCOK A06UB ce mnonydyaBa npu npuérpaHe
Ha NbPBU NOAPACT 3a CEMEHa.

CpefHo 3a nepuojga Ha npoyysaHe
OT MbpBM NogpacT ce nonyyasa ¢ 35,81%
Nno-BMCOK [06MB CEMeHa CpaBHEH C TO3W
OT BTOpY Nogpact.

Mpu cbnocTaeka Ha pesyntaTnte B
3aBMCMMOCT OT MeXAypenoBoTo pas3cTos-
HMe Ha ceutba 1 oTrexgaHe Ha nwuep-
HaTa ce yCcTaHOBSIBa, 4Ye TO Oka3Ba B/Vs-
HMe BbPXY A06MBa CeMeHa, KakTo npu
MbpBuY, Taka 1 Npu BTOpu nogpacT. [JaH-
HWUTE couar, Ye Npu ABata BapuaHTa (A, u
A,) npe3 2015 r. u 2016 r. nNo-BMCOK
[0O6MB Ha ceMeHa e NoJlyYyeH npu nuep-
HaTa oTrnexgaHa Lupoko peaoso (M,).
Mpe3 cnepgawute ABe roguHu, npu Bap.
A; TeHaeHUusiTa e obpartHa. Mpu Bap. A,
HAAMa [0Ka3aHOCT Ha pas/vkute B L06UB
CeMeHa B 3aBWCUMOCT OT MeXAypeaoBo-
TO pascTosiHME.

Cnopeg, Maslinkov (1978) HaUMHDBT
Ha 3acsiBaHe VMMa NOAYMHEHO 3HA4YeHue.
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The results obtained in 2016 are
completely opposite to those of the
previous year. Higher seed yield was
obtained from the second growth
(average 29,13 kg da™) compared to that
obtained from the first growth (average
11,48 kg da™). In the next two years (2017
and 2018), the data are one-way with
those of the first year, ie. a significantly
higher yield is obtained when harvesting
the first growth for seeds.

On average, the study period of the
first growth yielded 35,81% higher seed
yield than that of the second growth.

When comparing the results
depending on the row spacing of sowing
and growing alfalfa, it was found that it
affects the seed yield, both in the first and
in the second growth.

The data show that in both variants (A;
and A,) in 2015 and 2016 a higher yield
was obtained for alfalfa grown widely in
rows (M,). Over the next two years with
var. A; trend is reversed. When in var. A,
there is no evidence of differences in seed
yield depending on inter-row spacing.

According to Maslinkov (1978), the
method of sowing has a subordinate
meaning. Nevertheless, the author



HesaBucumo oT ToBa, aBTOpbT Habnwoaa-
Ba TeHAeHUUa B MoJsi3a Ha LuMpokopeso-
BUTE CMNPSMO 0BUKHOBEHOPELOBUTE Moce-
BW. lNpegMMcTBO ca MNOBEYeTO MJ1I04HU
€/1IeMEHTN PasnosIokKEeHU NO KNOHKUTE OT
BTOpPW nopaAabk. HaweTto uscnenBaHe B
TOBa OTHOLWUEHME Hanb/HO CcbBhnajga ¢
ycTaHoBeHoTO oT Maslinkov (1978). Ha6nto-
JaBaHa e TeHAeHUMs Ha Mo-BUCOK [06uB
npu oTrnexaaHe Ha niwouepHata npu 50 cm
MexXaypeLoBO pas3CcTosiHue, 6e3 3Hauve-Hue
KO noapacT e OCTaBeH 3a CEMeHa.

observes a tendency in favour of broad-
row over conventional row crops. The
advantage is explained by most fruiting
elements located on the branches of the
second order. Our study in this respect
completely coincides with that found by
Maslinkov (1978). There is a tendency for
higher yields when growing alfalfa at a
distance of 50 cm between rows,
regardless of which growth is left for
seeds.

Tabnuua 3. CTpykTypeH aHa/im3 Ha pgobusBa cemeHa B 3aBUCMMOCT OT
MeXAypeAoBOTO Pa3CTosHME 1 NogpacTTa 3a CEMeHa Ha nacuiHa fouepHa
Table 3. Structural analysis of seed yield depending on inter-row spacing and

growth for seeds of grazing alfalfa

BapnaHtn [AbmxkmHa BucounHaHa — Bpoii cbugetusa Bpoii 606oBe Ha  Bpoii TernoHa MacaHa
Variants Ha 3anaraHe Ha  Ha e4HO CTb6/10 efHO CbLBETUE CEMEHA B CEMeHa OT 1000
cTbbnara NMbpBO ChbLUBETME Number of Number of pods eavH 606 egHo cTb6/10 cemeHa
Length of Height of betting inflorescences per Number of Seed weight 1000
stems on the first per stem inflorescences seeds per from one seeds
(cm) inflorescence pod stem (Q) weigh
(cm) (@
2015
Mi/A; 98,7 a 53,1a 149 a 110a 49b 0,88 a 1,78 ab
Mo/A; 102,3 a 60,3 a 156 a 118a 49b 0,93a 1,68 b
Mi/A; 755b 36,7b 85b 9,03 b 55a 0,55 b 1,82 a
M/A; 738b 36,1b 95b 95b 49b 0,59b 1,82a
St. error 2,399 2,668 1,516 0,528 0,120 0,154 0,032
2016
Ma/A; 83,6Db 39,7a 71b 9,8a 40a 0,49 ab 1,82a
Mo/Aq 86,7 a 40,3 a 10,2 ab 95a 40a 0,49 ab 1,70 a
Mi/A; 87,0a 42,5a 110a 95a 40a 0,59 a 1,76 a
Mo/A; 88,3 a 394 a 110a 9,0a 4,2 a 0,54 a 1,74 a
St. error 2,012 3,210 1,365 0,543 0,145 0,087 0,024
2017
Mi/A; 88,5a 42,2 a 11,0 ab 125a 4,1a 0,63 a 1,69 a
Mo/A, 89,4 a 38,0 ab 139a 121a 39a 0,54 ab 152b
Mi/A; 63,5b 33,8b 84b 110a 40a 0,37 ab 141b
M/A; 69,1 b 36,5 ab 86b 122a 38a 031lb 1,52 b
St. error 1,952 1,584 0,940 0,570 0,154 0,063 0,032
2018
Ma/A; 78,8a 3l4a 153a 9,7 ab 43a 0,64 a 1,68 a
Mo/Aq 74,4 ab 30,1 ab 123 a 104 a 45a 0,50 ab 1,64 a
Mi/A; 68,7 b 26,4 b 138a 9,3b 39a 0,37 b 1,63 a
Mo/A; 73,0 ab 32,3 ab 125a 9,1b 3,8a 0,32 b 1,62 a
St. error 3,170 1,890 1,305 0,359 0,317 0,085 0,022
cpegHo/average
Mi/A; 87,40 41,62 12,08 10,77 4,34 0,661 1,742
Mo/A, 88,21 42,18 13,01 10,96 4,35 0,617 1,635
Mi/A; 73,68 34,85 10,43 9,71 4,37 0,471 1,655
Mo/A; 76,06 36,10 10,41 9,96 4,18 0,441 1,675

LSD 99.5% - cToiHOCTUTE B KO/IOHA C eAHa U CbLia bykBa HAMAT [0Ka3aHOCT Ha pasnukiTe
the values in the column with the same letter are not significant differences
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CTpYyKTYpHMAT aHanu3 Ha p[obusa
CeMeHa nokassa, 4e OCHOBHW Npu3Hauu
KOWTO OOMPUHACAT 3a No-BMCOK Aobus oT
NbpBM nogpact CchnpsmMo BTOpW, ca Mno-
Abnrute cTbbna, no-ronemus 6poi 6060-
Be Ha efHO CbLBETUE N NO-BUCOKOTO Ter-
10 Ha ceMeHa oT efHo cTbb60 (Tabnuua
3). M3knyeHre OT kas3aHOTO ce oTuyuTa
npe3 2016 r., Korato e nosly4eH no-BMCOK
[obuB oT BTOpU nogpacT. lMpaBu Bne-
yaT/ieHne, Ye pacTeHusaTa Cblo ca ¢ no-
Abnrv cTbbs1a, HO M GPOAT Ha CblBe-
TMsATa Ha eHO CTBLO/IO € NO-ToNAM.

OT BCMYKM OTYETEHW NpuU3HaLW,
Hail-cnabo BapupaHe B CTOWHOCTUTE €
yCTaHOBEHO OTHOCHO Macata Ha 1000 ce-
MeHa. [lJaHHWTe nokassar, Yye pasnuuuara
B 3aBUCMMOCT OT Cpoka (mogpacTt) Ha
npubupaHe n MexaypenoBmTe pascTos-
HWSI HE Ca CbLUECTBEHN.

Pesyntatute oT HacTosWETO Mnpo-
yyBaHe HW fJaBaT OCHOBaHve fda npeno-
pbyame Mpu NPOM3BOACTBOTO Ha CeEMeHa
oT nacuwHa nwouepHa (Ne 3AS) pga ce
13nosni3Ba Nbpsu No4pPacT.

N3BOAN

Mpu cemenpon3BoACTBOTO Ha to-
uepHa (nacueH Tun) AokasaHo No-BUCOK
[O6MB cemMeHa ce nosydyaBa OT MbpBU
nogpact cpaBHeH C BTOpU nogpact.
CpefHo 3a nepvoga Ha npoyysaHe oOT
NbpBM nogpact ce nonyyasa ¢ 35,81%
no-BUCOK AO06UB CEMEHaA.

YcTaHoBsIBa ce, Ye OCHOBHW MNpu3-
Hauu KOUTO [ONPUHACAT 3a NO-BUCOKMAT
[o6uB cemeHa OT NMbpBK NogpacT, CnpsMo
BTOpW ca no-Abarute ctbbna, no-rofemmst
6poii 6060Be Ha efHO CbLBETME K Ter-
JI0TO Ha ceMeHaTa OT egHo cTb6s10. HAmMa
CbLLECTBEHM pasnyMsi OTHOCHO MacaTa
Ha 1000 cemeHa B 3aBUCUMOCT OT W3-
cnepgBaHuTe fABa paktopa (arpoTexHu-
Yyeckun Cpok 3a npubupaHe Ha cemeHara u
MeXaypenoBo pa3CcTosiHUE).

Habnwgasa ce TeHAEHUMUSA Ha no-
BMCOK A0OOMB CeMeHa npu oTrnexgaHe Ha
nouepHata npy 50 cm  mexaypenoso
pasctosiHMe, He3aBMCMMO OT nogpacTra
3a cemeHa.
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Structural analysis of seed vyield
shows that the main features that
contribute to higher yields of the first
growth than that of the second are the
longer stems, the greater number of pods
per inflorescence and the weight of seeds
per stem (Table 3). An exception to this is
reported in 2016, when a higher yield was
obtained from the second growth. It is
noteworthy that the plants also have
longer stems, but the number of
inflorescences per stem is higher.

Of all the indicators reported, the
smallest variation in values is found for
the mass of 1000 seeds. The data show
that the differences depending on the time
(growth) of harvest and the inter row
spacing are not so significant.

The results of the present study
give us reason to recommend the use of
first growth in the seed production of
grazing alfalfa (Ne 3AS).

CONCLUSIONS

In the seed production of alfalfa
(grazing type), a proven higher seed yield
is obtained from the first growth compared
to that from the second growth. On
average for the study period from the first
growth, 35,81% higher seed yield was
obtained.

It was found that the main features
that contribute to the higher yield of seeds
from the first growth, compared to that of
the second are the longer stems, the
greater number of pods per inflorescence
and the weight of seeds per stem. There
are no significant differences in the mass
of 1000 seeds depending on the studied

two factors (agro-technical term for
harvesting the seeds and inter row
spacing).

There is a tendency for higher seed
yield when growing alfalfa at a distance of
50 cm between rows, regardless of the
growth for seeds.
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PE3IOME

MpoyyBaHeTO € W3BLPLIEHO Mpe3
nepuoga 2014-2018 r., Nnpu HENOSIMBHU
YCNOBUS, B OMUTHOTO nosie Ha VHCTUTyTa
no semegenue n cemesHaHve ,O6pasLos
uncnnk” - Pyce. O6eKT Ha uscnegBaHeTo
ca TpW CeneKuMoHHN o0bpasun nuepHa -
DM/DP (cenekuma Ha W3C "O6pasuos
uncpnnk”), Ne 9 Syn n Ne 3AS (cenekuus
Ha Ha W®K, MNneseH). Kato ctaHpapT e
BKOYeH copT lMpucta 3. OnuTbLT e 3ano-
XeH no 6/10koBMA MeTog, B 4 mnoBTope-
Husa. MpubupaHeTo Ha 3eneHaTa maca e
M3BBbPLUBAHO MNPV HacTbhBaHe Ha (hasa
Hayano Ha ubgTex. Lenta Ha npoyu-
BaHeTo € oLeHka Ha obpasLmTe No OCHOB-
HW CTOMAHCKN MokasaTenu: efNemMeHTn Ha
NPOAYKTUBHOCT Ha diypax (BMCOYMHA W
NABTHOCT HA TPEBOCTOS), CbAbpXaHue Ha
CYXO BELLeCTBO B 3e/ieHaTa mMaca, Jo6uB
Ha 3e/1eHa 1 cyxa maca 1 Ab/roTpanHocT.
Mexay npoyuBaHuWTe 06pasum HAMa A0cC-
TOBEPHU pas3/iMunsa B CTEMEHTa Ha (DeHO-
TUNHa NposiBa Ha nokasartesns 6poi CTbLO-
na Ha eguHuya naow, Ob6pasey DM/DP
[okKa3aHo chopmupa no-BUCOKN pacTeHus
OT cTaHgapTa copt lMpucta 3 u Ne 3AS.
Mo po6bus 3eneHa maca DM/DP n Ne 9
Syn npesuwasar lNpucta 3, CbOTBETHO C

a7

SUMMARY

The study was carried out without
irrigation at the experimental field of the
Institute of Agriculture and Seed Science
"Obraztsov chiflik", Rousse from 2014 to
2018. Three alfalfa breeding accessions -
DM/DP (created in IASS "Obraztsov
chiflik"), Ne 9 Syn and Ne 3AS 9 (created
in Institute of Forage Crops, Pleven) were
subject of the study. Prista 3 variety was
included as a standard. The experiment
was sown in a randomized block design
with four replications. The green mass
harvesting was carried out in early
flowering stage. The aim of the study was
to evaluate the accessions based on main
agronomic indicators: structural components
of forage productivity (grass stand height
and grass stand density), dry matter
content in the green mass, green mass
yield, dry matter yield and persistence.
There are no significant differences
between the accessions studied in the
degree of phenotypic expression of stems
number per unit area. DM/DP accession
produced higher plants than Prista 3
standard variety and Ne 3AS. Regarding
green mass yield DM/DP and Ne 9 Syn
significantly exceeded Prista 3 by 6,7%



6,7% 1 6,8%, a No 4O6GMB Ha Cyxa Maca,
cvotBeTHO ¢ 11,3% u 8,5%. Bucokata
(oeHOTMMHA ekcnpecust Ha HabngaBaHu-
T€ KOMIMYECTBEHU XapaKTepucTuku onpe-
nena DM/DP 1 Ne 9 Syn kaTo BaXeH re-
HEeTMYEH pecypc B CeNekUMOHHWUTE Mnpor-
pamu 3a Bucoka goypakHa npoLyKTUBHOCT.

O6pasunte ca UeHHa 3apoauviiHa
nnasMa no OTHOLUEHWe CTabunHOCT Ha
[obvBa npe3 roguHuTe 1 MoraT ga 6baat
N3MON3BaHN KaTto KOMMOHEHT npu hopmu-
paHeTo Ha NOMKPOCHW NUTOMHULLN.

KntouoBu gymu: nouepHa, obpasuu,
BUCOYMHA Ha TPEBOCTOA, lCI,O6I/IB

yBO/[,

O6ukHoBeHaTa nwuepHa (Medicago
sativa L. ssp. Sativa), € eHTOMOYUNHHO
onpawBal, ce asToTeTpan/iong W Haii-
LIMPOKO oTrnexaaHata 606oBa (hypaxHa
KynTypa B CBeTa.

Hail-BaxkHUTE XapakTepUCTUKM Ha
nouepHaTta, KoMTo MNOTBbpXAasat Nnosu-
uusiTa i1 Ha ,Uapuua Ha dypaxuTe Kyn-
TYpu ca: BUCOKA XpaHWUTesiHa CTOMHOCT
(NpoTenHn, eHeprusi, BUTAMUHU U MUHE-
panu), BUCOKO MPOM3BOACTBO Ha bMomaca
(pekopgHuAT fobue ypax e Hag 22 400
kg ha™), cnoco6HoCT 3a thuKcupaHe Ha
aTmMocdhepeH asoT, LMpoKa afanTUBHOCT
KbM pa3/IM4yHU YC/IOBUSI HA OKOJIHaTa cpe-
Ja, nofgobpsiBaHe Ha MoyBeHaTa CTPyk-
Typa (OT/IM4Ha OCHOBA 3a YCTOWYMBK CEefl-
CKOCTOMAaHCKM CMUCTEMU), MOAEN 3a reHe-
TUYHM M3CnefBaHus Ha aBToTeTpansaong-
HuTe Bugose u ap. (Tesfaye et al., 2006;
Kertikova, 2008; Bouton, 2012). ETo 3aLl0
3HaYeHVeTO Ha fouepHarta, kaTto Hali-
LeHHa doypaxxHa 6060Ba KynTypa B 6b/-
rapckoTo 3emefesnive e 6uN0 U NPoLbLN-
XaBa pa 6bae B1Coko. Tasn posia Ha fo-
LiepHaTta Hanara Hyxgjarta oT cb3jaBaHe Ha
HOBM COpTOBE, KOUTO Aa ycnseaT Aa nposi-
BAT FEHETUYHMS CU MOTEeHLMan 3a BUCOKa
NPOAYKTUBHOCT MPU Pas/IMYHM YC/IOBUSI Ha
cpegata, dpopmumpaliku ctabusiHn gobmsn B
NPOABb/MKEHNE HA HAKOJIKO TOAUHM.

CtabunHocTtTa Ha gobusute npes
BeretauusatTa U roguHNTE Ha M3non3BaHe,
KOATO crnopej peguua  uscnegBaHust
NnoasieXXn Ha TreHeTMYEH KOHTPOJ, CbLUO
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and 6,8%, respectively and in dry matter
yield by 11,3% and 8,5%, respectively.
The high phenotypic expression of the
observed quantitative  characteristics
determined DM/DP and Ne 9 Syn as an
important genetic source in the breeding
for high forage productivity.

The accessions are valuable
germplasm for the breeding in relation to
yield stability over years and can be used
as a major component in the polycross
nursery formation.

Key words: alfalfa,
grass stand height, yield

INTRODUCTION

Alfalfa (Medicago sativa L. ssp.
Sativa) is an entomophilically pollinated
autotetraploid and the most widely grown
legume forage crop in the world.

accessions,

The most important characteristics
of alfalfa, which confirm its position as the
"queen of feed crops" are: high nutritional
value (protein, energy, vitamins and
minerals), high biomass production (record
feed yield is over 22400 kg ha™), ability to
fix atmospheric nitrogen, wide adaptation
to various environments, improvement of
soil  structure (excellent basis for
sustainable agricultural systems), model
for genetic studies of autotetraploid
species etc. (Tesfaye et al, 2006;
Kertikova, 2008; Bouton, 2012).

Therefore, the importance of alfalfa as the
most valuable forage legume in Bulgarian
agriculture has been and continues to be
high.

This role of alfalfa imposes the need for
breeding new varieties that can establish
their genetic potential for high productivity
in different environments, producing
stable yields for several years.

The vyields stability during the
growing season and years of use, which
according to a number of studies is
subject to genetic control, can also be



MOXe [a ce pasrnexsja karo nokasarenHa
3a BMCOKa A0OWMBHOCT M AbArOTPanHOCT
(Naydenova et al., 2015; Naydenova, 2016).

CenekuMoHHNTE Nporpamu npu mnio-
uepHaTa, HaCO4YeHM KbM HEWHOTO reHe-
TMYHO MOA06psiBaHe, 3anoyBaT B Ha4as10-
TO Ha 20-T1 Bek (Lamb et al., 2006).

Mpe3 roguHuTe, B cenekuusatTa Ha
nouepHarta, ce e Ha/loKU U LUMPOKO e
M3Mnon3BaH MoOAeNbT Ha CUHTETUYHUTE
CopToBe, Tbil Karo Texkara MHO6pegHa
Jenpecwus 3aTpygHasa nogobpssaHeTo Ha
camoonpalleHuTe  IMHUM 1 3aWoTo
cesiekumaTa Ha CUHTETULUW € MO-EBTUHO U
Mo-feCHO OT Cb3faBaHETO Ha XUbpuaHu
coptoBe (Katepa-Mupondwa et al., 2002;
Flajoulot et al., 2005; Welu, 2016). Kato
POANTENCKA KOMMOHEHTU ca WM3N0A3BaHu
camoonpalleHn NoTOMCTBa OT pas/InyHu
reHepauum Ha camoonpatuBaHe, full-sib n
half-sib damunun nnn knoHose (Kertikova,
2008; Milic et al., 2010; Annicchiarico et
al., 2015). Cnopep Riday and Brummer
(2005) n Naydenova and Bozhanska (2020)
3a Cb3[aBaHETO Ha CUHTETWUM NpoyyBa-
HETO Ha MoToMCTBaTa Urpae BaxHa pons
3a reHeTUYHOTO nofo6psiBaHe BbB BCEKU
LUMKb/ Ha 0TOOp.

Cenekymata Ha 6060BU hypaxHu
KynTypW, B 4acTHOCT fiouepHarta, e Tpy-
OeH 1 NpoAb/KUTENEH MPOLEC, Thil KaTo
OCBEH TeHEeTUYHUAT akTop (reHoTun),
pellaBalla posis 3a NPosiBNieHNe Ha Mpo-
OYKTUBHUTE BB3MOXHOCTU MMa U hakTo-
pPbT OKOsIHa cpefa (Mo4vBa, KIMMmaT, arpo-
TEXHUMKA W Ap.), KakTo W B3aumopgeii-
ctBueto Mmexay Tax (Churkova, 2011,
Bozhanska, 2017; Oten et al., 2018).

Cnopeg Annicchiarico (2009) cne-
unpmyHaTa peakuns Ha pacTeHusaTa B 3a-
BMCMMOCT OT YC/IOBUSITA Ha OTI/iexjaHe,
Ce cunTa 3a MHOI0 BaXHa, Tbil KaTo C/OX-
HaTa Bpb3ka FEHOTUN X OKOMHa cpefa
3aTpyAHsBa oOleHKata Ha [eHeTMYHOTO
BapupaHe 3a gafeH MNpu3Hak B nonyna-
uusita. Hait-BaxxHuTe npmsHaum, 06ekT Ha
nogoGpeHve Mpu wuepHata ca Kosu-
YeCTBEHM, YMATO CTENeH Ha (heHoTunHa
ekcrnpecuss e cneundmMyeH OTroOBOpP Ha
Bb34eliCTBMETO Ha onpeaeneH dhaktop u
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considered as indicative of high productive
ability and persistence (Naydenova et al.,
2015; Naydenova, 2016).

Alfalfa breeding programs targeting
at its genetic improvement began in the
early 20" century (Lamb et al., 2006).

Over the years, the synthetic
variety model has become established
and widely used in the alfalfa breeding,
because severe inbreeding depression
makes it difficult to improve the inbred
lines and the synthetics breeding is also
cheaper and easier than hybrid varieties
creation (Katepa -Mupondwa et al., 2002;
Flajoulot et al., 2005; Welu, 2016). A self-
pollinated  progenies from different
generations of self-pollination, full-sib and
half-sib families or clones have been used
as parental components (Kertikova, 2008;
Milic et al., 2010; Annicchiarico et al.,
2015). According to Riday and Brummer
(2005) and Naydenova and Bozhanska
(2020) the progeny testing plays an
important role in the genetic improvement
in each cycle of selection at synthetics
development.

The forage legumes breeding, in
particular alfalfa, is a difficult and very
time-consuming process, because beside
a genetic factor (genotype), the
environmental factor (soil, climate,
agricultural techniques, etc.) has a decisive
role in the manifestation of productive
capabilities, as well as the complex
interaction between them (Churkova,
2011; Bozhanska, 2017; Oten et al., 2018).

According to Annicchiarico (2009)
the specific response of plants depending
on growing conditions is considered very

important, as the complex interaction
between genotype and environment
makes it difficult to assess genetic

variation for a given trait in the population.
The most important traits subject to
improvement in alfalfa are quantitative,
whose degree of phenotypic expression is
a specific response to the influence of a
certain factor and the effect of genotype



edpekTa Ha reHoTuna nocpeaHUYEnkn B
To3n oTroBop. Arab et al. (2015) cbuo
JoknaagaTt, ye BapupaHeTo Ha KosmyecT-
BEHUTE Mpu3HauM ce Ob/DKU Ha reHeTuu-
HO o6ycnoBeHa peakuus KbM MNpoMeHa-
lwMTe ce ycnoBums Ha cpepata. Cnopef
Sulas et al. (2000) gbaroTpaiiHocTTa npu
ypaxHute 6060BM KyNnTypu € MHOro
(pakHa XapaKTepucTvka U CUMHO Cnuuu-
domyeH npobsieM Mpopagu 3aBMcUMOCTa
Ha npu3Haka 0T echekTUTE Ha peguua
(hakTopm (internal and externBbTpeLLHN U
BBHLUHW) 1 B3aMMOAENCTBUETO MEXY TAX.

B cBeToBeH Malab ca cb3gageHu
ronsm 6poli copToBe JioUepHa C pas-
JINYHM NONOXUTESNTHN XapaKTEPUCTUKM, HO
C pas/simyHa NpucnocobMMocT KbM YC/o-
BMSATA Ha OKosiHaTa cpega. Hsakom oT 15X,
cnef MHOr0 KpaTko BpeMe, ca HambJ/HO
n3tnackaHu OT MPOU3BOACTBOTO, AOKATO
Apyru ca oTrnexgaHn B Npogb/HKeHNe Ha
pecetnnetus (Strabanovic et al., 2017).

B WHctutyTa no 3emegenve u
cemesHaHve ,0O6pasuoB unank’ - rp.
Pyce, ¢ uen cb3gaBaHe Ha HOB CUHTe-
TMYEH COPT J/IOUEPHA, CE OCblUEeCTBSABA
CenleKUMoHHO-Nogo6puTesiHa AENHOCT Ha
6a3a oueHKka M OTOOP Ha UeHHa 3apo-
AVilIHA nnasma v BKIHYBAHETO U B CENeK-
UMOHHU cxeMu. OueHkaTa Ha CesieKLUMOoH-
HUTE MaTesianu ce U3BbpLUBa MO OCHOB-
HY MOPCPONOTMYHM U CTONAHCKN XapakTe-
pucTukmn (AO6MB N KavyecTBO Ha hypaxa,
[0o6VB Ha cemMeHa, yCTONYMBOCT Ha abuo-
TUYEH 1 BMOTMYEH CTPEC).

OcHOBHaTa Len Ha HacToAaweTo
npoyyYBaHe € TecTBaHe Ha CesIeKUMOHHU
obpasumn fiouepHa, 3a Ja ce onpegenu
cTeneHTa Ha ()eHOTWMHa eKcrnpecus Ha
OCHOBHUTE €/IEMEHTU Ha NPOAYKTMBHOCT-
Ta Ha hbypax (BMCOYMHA U MABTHOCT Ha
TpeBocCTOS), AOOMB 3e/1eHa N Cyxa maca,
CTabunHOCT 1 AbArOTPanHOCT.

MATEPVAT N METOON

W3cnepsaHeTo e npoBefeHO npes
nepuopa 2014-2018 r, B ONUTHOTO Mone
Ha WHCcTUTyTa no 3emefesive U cemesHa-
Hue ,06pa3yosB undnuk’ - Pyce. AHanu-
3upaHyu ca TpU CesieKUMOHHN 06pasum
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mediating in this response. Arab et al.
(2015) also report that the variability of the
quantitative traits is due to a genetically
determined response to environmental
conditions changing.

According to Sulas et al. (2000) the forage
legumes persistence is a very important
characteristic and a highly specific problem
due to the trait dependence on the effects
of a number of factors (internal and
external) and the interaction between them.

There are numerous alfalfa
varieties in the world, created with one or
several positive characteristics, but they
often have different adaptability to
environmental conditions. Some of them,
after a very short time, have been
completely pushed out of production,
while others have been cultivated for
decades (Strabanovic et al., 2017).

At the Institute of Agriculture and
Seed Science "Obraztsov chiflik" - Ruse,
in order to create a new synthetic alfalfa
variety, breeding and improvement
activities are carried out based on
evaluation and selection of valuable
germplasm and its including in breeding
programs. The evaluation of the selection
materials is performed by basic
morphological and economic
characteristics (yield and quality of fodder,
seed yield, resistance to abiotic and biotic
stress).

The main objective of the present
study was to test alfalfa breeding
accessions to determine the degree of
phenotypic expression of the main
components of forage productivity (grass
stand height and density) green mass and
dry matter yield, stability and persistence.

MATERIAL AND METHODS

The study was carried out from
2014 to 2018, at the Experimental field of
the Institute of Agriculture and Seed
Science "Obraztsov Chiflik" Rousse.
Three alfalfa breeding accessions - DM/DP



nouepHa (DM/DP — cenekuuss Ha N3C
,00pa3yoB undnuk”’, Ne 3AS n Ne 9 Syn —
cenekyma Ha WK, rp. MNneseH) u copT
Mpucta 3, karto ctaHgapT. MonckuAaT onu-
TbT € U3BeeH No 6/10K0BNSA METOS B Yye-
TMPWU NOBTOPEHMSA, C PEKONTHA napuesnka
10 m? npu Mexaypeaoso pacTosHue 12,5
cm. Ceutbarta e U3BbpLUIEHA Npe3 nposeT-
Ta, B ONTUMAa/IHUSA arpoTEXHUYECKN CPOK,
cbC centbeHa Hopma 2,5 kg da™. fliouepHa-
Ta e oTriexgaHa 6e3 HanosiBaHe, BbpXy
MOYBEH TUM CUSTHO U3MYXEH YEPHO3EM.

MpubupaHeTo Ha 3eneHata maca e
M3BbPLWBAHO BbB (ha3a Hayasio Ha
ubgTex. 3a nepuoga Ha npoyysaHe ca
n3BbpLIEHN 17 kocutbn (2014 r., 2016 r.
n 2018 r.— 1pu, a 2015 1. n 2017 r. - yeTupw.

OnpegensHn ca KoJIMYeCTBEHUTE
npu3HauM ecTecTBeHa Ab/kKMHa Ha
cTbbnata (BMCOUYMHA Ha TPEBOCTOS), bpoi
BereTaTVBHU CTb6/1a Ha M (MIBLTHOCT Ha
TpeBoCTOA), 4OOMB CBEXA U CyXa Maca.

BucounHata Ha TpeBocTosa (cm) e
oTuMTaHa, npegn BcsAka kocuTba, upes
n3MepBaHe Ha MHO3VMHCTBOTO HOPMasHO
pasButM cTbb/1a OT MOBBLPXHOCTTA Ha
rnoysata 40 Bbpxa UM, Ha 5 mMecTa BbB
BCSIKO MOBTOPEHME 3a BCEKM BapuaHT.

MAbTHOCTTA Ha TPEBOCTOSA € OT4u-
TaHa 4ype3 meTpoBka c now, 0,250 m?
(50 x 50 cm) BBB BCAKa peKkonTHa
napuenka 3a BapmaHTure.

[lo6us 3eneHa maca (B kg da™) e
oTuMTaH no nogpactu. OKoceHaTa 3e/eHa
Maca e npeTtersisHa OT BCAKO NOBTOPEHne
3a BapuaHtTuTe. OnpefesnsHo e NPOouEeHT-
HOTO CbAbpXaHMe Ha CyxO BELLeCcTBO,
ypes B3emMaHe Ha nNpobu ceexa maca (200
g), KOUTO ca M3cyllaBaHW A0 MOCTOSIHHO
Terno B cywunaHa kamepa npu 105°C u
npeternsHu. [JaHHuTe 3a O06MB 3eneHa
Maca U CbAbpXaHWe Ha CyxO BELLEeCTBO
ca u3nonsBaHu 3a onpegensHe nobvea
Ha cyxa maca (B kg da™).

3a xapaktepusmpaHe Ha MeTeopo-
NOTUYHUTE  YCNOBUS  ca  M3MO0JI3BaHU
[aHHN 3a BanexuTe 1 cpefHO MeceyHuTe
TemnepaTypu Ha Bb3gyxa 0T MeTeoposo-
rMyHarta cTaHumsa Ha VIHcTuTyTa.

EkcnepumeHTaniHWTe faHHK ca obpa-
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(created at IASS “Obraztsov Chiflik”), Ne
3AS and Ne 9 Syn (created at Institute of
Forage Crops, Pleven) were examined in
comparison with a variety Prista 3 as a
standard. The field experiment in a
randomized block design in four replications
was performed. The harvesting plot size
was 10 m? whit row spacing of 12,5 cm.
Sowing was carried out in the spring at the
optimal agrotechnical time, with a sowing
rate of 2,5 kg da™. Alfalfa was grown
without irrigation, on soil type strongly
leached chernozem.

The green mass was harvested in
early flowering stage. For the study
period, a total of 17 cuts were made:
2014, 2016 and 2018 - three cuts, and in
2015 and 2017 four cuts.

The quantitative traits as follows:
natural stems lenght (grass stand height),
vegetative stems number per m? (grass
stand density), fresh mass yield and dry
matter yield were determined.

The grass stand height (cm) was
accounted before every cut as the
majority of normally developed stems
were measured from the surface of the
soil to the top, in 5 places in each
replication for each variant.

The grass stand density by a
sampling plot with area 0,250 m?
(50 cm x 50 cm) in each plot for the
variants was recorded.

Green mass vyield (kg da'l) by
regrowth was reported as the harvested
fresh mass from each replication for the
variants was weighed. The dry matter
content in percent was determined as
samples fresh mass (200 g) were taken,
dried to constant weight in a drying
chamber at 105°C and weighed. Data for
green mass yield and dry matter content

were used to dry matter Vyield
determination (kg da'l).

In order to characterize the
meteorological conditions, data on

precipitation and average monthly air
temperatures from the meteorological
station of the Institute were used.

The  experimental data  were



60TWMHM CTATUCTMYECKU C MPOrpaMHus npo-
AyKT STATGRAPHICS Plus for Windows, kato
€ M3Mnos3BaH MeTofa Ha efHO(aKTOpHUA
aucnepcrnoHeH aHanus (One-Way ANOVA).

PE3YJITATN N OBCb)XXAAHE

Mo OTHOLUEHVE Ha MEeTeOpPOsIOrUYHU-
Te yC/noBus Npes3 roguMHUTe Ha uscnegsaxe,
KOUTO 3HAuYUTESIHO ONpeaenaT BapupaHeTo
Ha pasrnexgaHuTe KONMYecTBEHW xapakTe-
puCTUKK, ce HabnogaBaT 3HAUMTEsTHU pas-
VKN B TemnepatypHWTE CyMU U KOnuyec-
TBOTO Ha BasieXuTe U TAXHOTO pasnpeje-
NeHVe no BpemMe Ha opMMpaHeTo Ha
nogpactute (Tabnuua 1).

FoavHaTa Ha 3acsiBaHe Ha onuTta ce
onpefens kato OTHOCUTENIHO 6naronpuaTHa
3a pa3BUTMETO Ha MajaTta oLepHa.

statistically analysed with the software
product STATGRAPHICS Plus for Windows,
using the method of one-way analysis of
variance (One-Way ANOVA).

RESULTS AND DISCUSSION

Regarding the meteorological
conditions over the years of study, which
significantly determined the variation of
considered quantitative  characteristics,
there were observed significant differences
in the temperature sums and the amount of
precipitation and their distribution during the
formation of the regrowths (Table 1).

The year of the experiment sowing
was defined as relatively favorable for
development of the new establish alfalfa.

Tabnuuya 1. MeTeoponormyHa xapaktepmcTuka Ha nepnoga Ha npoyyBaHe
Table 1. Meteorological characteristic of the study period

Banexw / Rainfull, mm St°C
MeceLu, fecTAHEBKM 1896- 1896-
Months, decades | 2014|2015 | 2016 | 2017 | 2018 2014 | 2015 | 2016 | 2017 | 2018
2005 2005
Z OKTOMBPY — MapT| 511 ol 395 71 3272 2507 320,3  235,1] 946,7| 873,41191,2 758,9 837.6
Y Octoler — March
Anpun /April | 75 21,8 222 22 46 14,8 109,8 72,2 156,2] 109,3] 134,8 99,5
I 53,2 11,9 36,3 50,3 4,0 20,6 96,6 137,68 158,3 107,00 160,7] 110,2
m 4, 35 181 22,7 0 15,6 143,9 132,5 123,00 129,1 188,2] 132,3
5| 64,8 37,2 76,6 752 8,6 50,7| 350,3 342,3 4375 3454 483,7 3418
Maii / May | 19,5 5,1 40,7 43,0 30,7 16,8] 138,8 175,3 127,68 152,5 204,0 1522
1 38,2 0 2,0 138 0 21,3 156,6 186,3 156,0 165,7] 178,3 167,7
109,00 14,3 55,6 33,5 6,4 28,1 213,1 207,7] 209,6 188,00 223,3] 192,3
¥1166,7 19,4 98,3 90,3 37,1 66,1] 507,7] 569,3] 493,2 506,2] 605,6 512,2
FOHM / June | 10,70 12,90 42,9 36,1 53,0 24,1 1924 204,5 182,1 200,3 225,3] 192,3
Il 55,8 10,8 28,0 24,3 16,0 30,00 194,8 219,90 230,8] 203,3 233,8 202,2
ml 12,9 41,4 33 08 364 26,4 197,59 190,3| 247,8 251,6 198,7] 2121
3] 79,4 651 74,2 62,1 1054 80,5 584,7] 614,7] 660,7] 655,2 657,8 606,6
tonu / July | 28,2 11,8 2,2 56,8 20,6 25,0 220,2] 228,5 235,00 235,2] 209,8 220,1
Il 20,71 5,7 0 8,8 527 24,1 218,7 239,8] 241,00 224,4 231,6| 2254
nml 184 1,3 0,0 19,1 94,5 18,3 262,7] 294,5 286,3 267,8 251,2 252,2
5| 67,3 18,8 2,2 84,7 167,8 67,4 701,6) 762,8 762,3 727,4 692,6] 697,7
Aeryct/August | 0,1 87,4 0,0 00 44 15,8 241,6] 241,3 256,7] 265,9 237,1 281,0
Il 2,4 476 371 36 87 16,3 244.,6] 239,8 211,3 247,4 235,1 2235
n| 32,7 69,7 17,00 30,4 0,2 17,3 243,00 234,6 240,8 222,6| 267,2 2354
3| 35,2204,7] 54,1 34,0 13,3 49,4 729,21 715,7] 708,8] 735,9 739,4 7398
Ce”TeMBp"'/SEptembel 252 0 00 41,2 30,8 14,3 204,9 223,8 229,4 2095 224,4 1936
Il 07 646 11,9 00 21,4 15,2 188,5 187,6 210,2] 232,0| 195,1 1794
nml 41,2 486 4,8 1,0 13,8 15,1 143,6] 161,2] 1434 1445 151,1 162,3
5| 67,1113,2] 16,7 42,2 65,8 44,6 537,00 572,6) 583,0| 586,00 570,6 535,3
2 Anpun — CENTeMBPY o) of 456 4| 321 1/ 388,5 398,00  367,53410,53577,43556,13507,6 3749,713426,2
> April — September
Boratoto eceHHO-3MMHO Barosa- The rich  autumn-winter  soil
nacsiBaHe Ha nouysaTta W BUCOKUTE Temne- | moisture  supply and the  high
patypu npe3 mapT, no3sosuxa ceutbara | temperatures in March allowed alfalfa
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Ha fwouepHata ga 6bAae M3BbpLIEHA B
ONTMM&/THUS CPOK U OCUrypmxa paBHO-
MEPHO MOHWKBAHE W rapHupaHe Ha noce-
BUTE. KO/IMYECTBOTO Ha BasieXute n Tem-
nepatypHute cymu 3a nepuoga anpwui-
aBryCT He ce OTK/I0oHfiBaxa CbLLeCTBEeHO
OT Te3u 3a MHOrorogulHUA nepuos wu
nouepHata hopmupa Tpy nogpacra.

Mpe3 2015 r. Ha/iMyHaTa Banara B
noysata u TemnepaTypHU CYMU OKOJI0
HopmaTa foBefoxa A0 HOPMaslHO pa3Bu-
TVe Ha MbpBU NoapacT U A006bP HavaseH
pacTex Ha pacTeHussiTa BbB BTOpu. Tpe-
BOCTOWUTE B TPETU U YETBBLPTU MOAPACTU
ce pasBuxa B YC/I0BUSA Ha BOAEH aedonunt
(C u3knueHne Ha Mecel, aBrycT), KOeTo
MoB/IUA HeratMBHO BBPXY pasmepa Ha
[obuBuTe Ha thypax.

Hauyanoto Ha TpeTtata Beretauus
npoteye npu aobpa Bnaros3anaceHocT u
CpefHOAHEBHW TemnepaTtypu 6naronpusT-
HM 3a dopMuMpaHe Ha CuIeH MNbpeu
nogpact. lpe3 cnegpawuTte meceuu ce
pefyBaxa nepuoau Ha TpanHo 3acylla-
BaHe U MPOABLI/DKUTESTHN Basexu, KOUTO
He no3Bo/siMxa obpasunte fa nposiBAT
HaMb/IHO TEHETUYHUS CU MOoTeHuuan no
Nnpoy4yBaHUTE  XapakTepucTukm u ca
U3BBbPLLEHN TPU KOCUTON.

MeTeoposioruyHuTe ycroBuA  xa-
pakTtepuaupat 2017 r. kato 6naronpusaTHa
3a pasBUTMETO Ha NiouepHarta. Konuyec-
TBOTO Ha Basiexute n Temneparypute ca
6/IM3KN [0 CpefHUTE AbJITOCPOYHN HOPMU
1 nouepHaTa hopmupa vyeTnpm oTkoca. B
KNMMMaTUYHO  OTHOLUEHWME  nocnegHata
roouHa Ha u3cnejBaHeTo e cxofHa ¢
2016 r. n ce onpepfesnia KaTo OTHOCUTESTHO
HebnaronpusTHa.

Mpe3 neTrognLLHUA Nepuog Ha nNpo-
yuBaHeTO o06pasuu ca aHa/M3mpaHu Mo
peguua MOpdONONMYHN U CTONAHCKN Xa-
pakTepuctukn. OT M3BbpLUBaHaTa heHo-
TUMHA OLEHKa ce ycTaHoBsBa, Ye o6pas-
umte DM/DP 1 Ne 9 Syn cdhopmupat pac-
TEHWs C U3NpaBeH XxabuTyc M ce xapak-
Tepusmpar ¢ 6bP3 TeM Ha nogpacTtsaHe.
CenekuunoHeH obpasel, No 3AS ce oTnu-
YyaBa C MNONyM3NpaBeHU pacTeHus U no-
6aBeH Temn Ha nogpacTteBaHe. PacTeHus-
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sowing at the optimal agrotechnic time to
be performed and ensured regularly
germination and grass stand density. The
amount of precipitation and temperatures
from April to August was not differed
significantly from the long term norms and
alfalfa stands formed three regrowths.

In 2015, the available soil moisture
and temperatures close to the norm led to
normal development of the first regrowth
and good initial plant growth in the second
one. Grass stands in the third and fourth
regrowth developed in conditions of water
deficit (except August), which negatively
affected the amount of forage yields.

The beginning of the third growing
season pass at good moisture supply and
average daily temperatures favorable for
the strong first regrowth formation. There
were observed periods of severe drought
and prolonged rainfall in the following
months, which did not allow the
accessions to fully expressed their genetic
potential in respect to the characteristics

studied, and three cuttings were
performed.
The meteorological conditions

characterized 2017 as favorable for the
alfalfa development. The amount of
precipitation and temperatures are close
to the long-term average norms and
alfalfa formed four regrowths. In terms of
climate, the last year of the study was
similar to 2016 and was defined as
relatively unfavorable.

During the five-year study period
the accessions were analyzed by a
number of morphological and agronomic
characteristics. From the phenotypic
assessment performed, it was found that
the plants of DM/DP and Ne 9 Syn
accessions were characterized with erect
habit and rapid regrowth rate after cutting.
Ne 3AS breeding accession distinguished
by semi-erect plants and a slower
regrowth rate than the other two accessions.



Ta W Ha TpuUTe CeNeKkUMOHHW HoMepa ca
[o6pe pa3kNoHEHU 1 0BINCTEHMN.

OCHOBHUWAT CTONAHCKM MokKasaren
(oobuB Ha cBex diypax) npu nouepHaTa
B ronsiMa CTeneH ce onpegens OT OCHOB-
HWUTE CTPYKTYPHU KOMMOHEHTU — eCTECTBEHA
BMCOYMHA Ha pacTeHnsTa u 6poi cTbbna.
Kato konunyecTBeHu npusHaum, ca Habnto-
JaBaHu pasnuuus B cTeneHTa Ha gyeHo-
TUMHA EeKCNpPecus Ha reHuTe, KOUTO Tu
KOHTpOAMpaT Nof B/AVSHWE Ha NPOMeHuTe
Ha gafeH haktop Ha cpegata.

Mpe3 nbpBaTta rognHa Ha npoyysa-
HEe He Ce YyCTaHOBsiBaT CTaTUCTUYECKU
[OKazaHN pa3nuunst Mexay CenekuMoHHUTe
obpasum u ctaHgapTa no oTHoweHne 6poli
cTbb6na Ha egmHuua nnow, (Tabnuua 2).

The plants in accessions studied are well
branched and with good leafiness.

The main agronomic trait (green
forage yield) in alfalfa is largely determined
by the main structural components -
natural plants height and stems number.
There were observed differences in the
degree of phenotypic expression of the
genes controlling these quantitative traits
under the influence of changes in a given
environmental factor.

During the first year of the study, no
statistically significant differences were
found between breeding accessions and
the standard in respect stems number per
unit area (Table 2).

Tabnuua 2. XapaktepucTuka Ha o6pasum fitouepHa no KosiM4ecTBEHW NpuUsHaum,

2014 .

Table 2. Performance of alfalfa accessions by quantitative traits, 2014

MbpBa Beretauus / Ffirst growing season
O6pasuu
BucounHa Ha| o [lo6uB 3eneHa maca | CbabpxaHue Ha | [lobus cyxa maca
noepHa Bpoit cTbbna . ;
Alfalfa PacTeHNATa | o L imber Green mass yield CyX0 B-BO Dry matter yield
: Plants 2 ' e o Dry matter 1 o
accessions height, em m kg da % content, % kg da %
Mpucta 3 54,00 a 162,00 2819,0 a 100,00 27,33 724,30 a | 100,00
DM/DP 53,00 ab 155,25 2543,0 b 90,21 26,33 627,21 b 86,60
Ne 9 Syn 54,00 a 157,00 2512,0b 89,11 26,00 610,02b | 84,22
Ne 3AS 51,00 b 153,75 2460,0 b 87,26 25,67 594,90 b 82,13
CpepHo 3a
obpasuyte | g, g7 155,33 2505 26,00 610,71
Mean for
accessions 88,86 84,32
LSDse| 2,35 23,62 163,98 68,21

CTOMHOCTUTE B KOJIOHWTE C eAHa 1 Chlua 6yKBa HSMAT [0Ka3aHOCT Ha pasnukuTe npu P < 0.05
The values in the columns followed by same letter are not significantly different at P < 0.05

OTHOCHO BUCOYMHaTa Ha pacTeHuns-
Ta, C no-pgobpa cheHoTUNHa nposiea ce
oTkposiea Ne 9 Syn, a c Haii-cnaba Ne
3AS. OcpegHeHUTe CTOMHOCTY 3a Npu3Ha-
Ka nokassar, 4e Ne 9 Syn n Ne 3AS ca
dhopMupanu pacTeHns ¢ BUCOYUHA, CHOT-
BeTHO 54 cm n 51 cm. O6paszer, DM/DP
ce Hapexpga MexauHHo. lNpe3 Beretauns-
Ta He ce OTYMTaT CbLUECTBEHWN pas/imyus
B CbAbpPXaHMETO Ha CYXO BELLEeCTBO B
3efieHaTa maca.

3a nepuoja Ha npoyysaHe ce
yCTaHOBAABA 3HA4YMTE/NIHO BapupaHe Ha
OCHOBHUS CTOMAaHCKU MokKasaTen [obus
3efleHa Maca, B 0TTOBOp Ha pasnnyusaTta B
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Regarding plants height with better
phenotypic expression Ne 9 Syn
distinguished, and Ne 3AS with the
slightest. The trait mean values showed
the plants of Ne 9 Syn and Ne 3AS were
with a height of 54 cm and 51 cm,
respectively. DM/DP accession ranked
intermediate. There were no significant
differences at dry matter content in green
mass in the growing season.

For the period of study, a significant
variation in the main agronomical indicator
green mass Yyield was established, in
response to the differences in the



MEeTEeOopOoIorMyYHNUTE YCI0BUS MO BpPEMe Ha
dhopmupaHe Ha nogpactute. Pasnpepge-
NleHneTo Ha JobuBa Mo OTKOCKM € MHOrO
BaXXHO, 0CO6EHO ako oypaxbT OT Nouep-
Ha ce 1U3non3Ba BegHara cnef koceHe. Ha
6a3a OTYETEHM CTOMHOCTU Ce YCTaHOBS-
Ba, Ye Hai-ronsaMo [As/0BO y4vacTue B
obwua roavweH [o6uB 3aema MbpBwU
nogpacT, a NpMHOCHT Ha BCEKX CrieaBall
HamansBea. Pasrnexgaikm paHHuTe 3a
NPOAYKTMBHOCT Ha (hypax npe3 nbpBarta
rogvHa, npeacrtaseHn Ha Tabnuua 2, ce
BMXJa, Ye B CpaBHeHMe C npoyyBaHuTe
o6pasumn, MNagusaT NIOLEPHOB NOCEB Ha
copT Mpucta 3 gokasaHo dopmupa no-
BMCOKM A06MBKM Ha cBex hypax (2819
kg da™) n cyxa maca (724 kg da™), npu
OTYETEHUN CpeaHN CTOMHOCTM 3a 0bpasum-
Te 2505 kg da™ 3eneHa maca n 610,71
kg da™ cyxa maca.

Mo OTHOWEHWE Ha BUCOYMHA Ha
TpeBOCTOS, Hali-cunHa gudoepeHumnaums,
KaKkTo mexgy obpasuute, Taka n Mexay
TAX W CTaHgapta ce ycTaHOBsBa Mnpes
BTOpaTa Beretayus (Tabnuuya 3).

meteorological conditions during the
formation of the regrowths. The
distribution of yield by regrowths in alfalfa
is very important, especially if the forage
is used immediately after cutting. Based
on the reported values, it was found that
the first regrowth had the largest part in
the total annual yield, and the contribution
of each subsequent one decreased.

Data on forage productivity in the first
year are presented in Table 2. The values
showed the new established alfalfa stand
of standard had both higher fresh mass
yield (2819 kg da™) and dry matter yield
(2819 kg da'), compared to the
accessions studied. The mean values for
the accessions were 2505 kg da™ green
mass and 610,71 kg da™ dry matter.

In respect grass stand height, the
strongest differentiation, both between the
accessions and between them and
standard was observed during the second
growing season (Table 3).

Tabnuua 3. XapakrepucTuka Ha o6pasum itouepHa No KosIMYecTBEHW NpU3Haum,

2015 .
Table 3. Performance of alfalfa accessions by quantitative traits, 2015
BTopa Beretauus / Secont growing season
O6pasum
BucouvHa Ha| o [o6uB 3eneHa maca | CbabpxaHue Ha | [o6uB cyxa maca
nouepHa Bpoii cTbbna . A
Alfalfa PacTeHNATa | o | imber Green mass yield CyX0 B-BO Dry matter yield
: Plants 2 ' a1 Dry matter 1
accessions height, cm m kg da % content, % kg da %
Mpucta 3 71,75 a 405,50 a 10980 a 100,00 24,75 2370b | 100,00
DM/DP 67,88 b 445,25 a 11045 a 100,59 26,00 2557 a 107,89
Ne 9 Syn 59,69 ¢ 413,00 a 11235 a 102,32 23,25 2402b | 101,35
Ne 3AS 55,81d 440,00 a 11070 a 100,82 25,00 2541a | 107,22
CpegHo 3a
obpasuyte | g 49 432,75 11116,67 | 101,24 24,75 2500 | 105,49
Mean for
accessions
LSDsy 3,28 42,72 1074,08 89,98

CToiiHOCTUTE B KOJIOHWTE C eAiHa M Cblua GyKBa HAMAT [0Ka3aHOCT Ha pasnukuTe npu P < 0.05
The values in the columns followed by same letter are not significantly different at P < 0.05

OTyeTeHUTE CTOMHOCTY Cca B LUMPOKM
rpaHvum - ot 71,75 cm (Mpucta 3) go
55,81 cm (Ne 3AS), kato pasnuuusTa
JokasaHo ca B nonsa Ha crtaHgapta. OT
JaHHUTE e BUAHO, Ye CpegHo OT YeTupu
otkoca DM/DP, Ne 3AS 1 Ne 9 Syn ca ¢
no-BMCOK noTeHUMan 3a CcTb0Os1006pa-
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The reported values were in a wide
range - from 71,75 cm (Prista 3) to 55,81
cm (Ne 3AS), and the significant
differences were in favor of the standard.
Data showed that mean of four cuts
DM/DP, Ne 3AS and Ne 9 Syn, had a
higher potential for stem formation,



3yBaHe, B cpaBHeHue cbe copt lMpucTta 3.
Pesyntatute 3a kO/M4ecTBOTO Ha ¢hop-
MupaHaTa cBexa 6uomaca npes rogmHara
nokassar, 4ye Ne 9 Syn e c no-cuiHa
beHOTUMHA nposiBa Ha nNpu3Haka oT
ocTaHanuTe npoyysaHu o6pasum. O6LWo 3a
roguHata ot Ne 9 Syn, DM/DP n Ne 3AS
ca pekonTUpaHu, choTBeTHo 11235 kg da™;
11045 kg da™ n 11070 kg da™* 3enena maca,
cpewyy 10980 kg da’ 3a crangapTa, kato
pasnuknTe He ca AocTtoBepHU. CxoaHu pe-
3ynTaTy 3a KONM4YecTBOTO Ha hopMupaHus
[06VB cBeX (hypaxk mpe3 BTOpaTta roguHa
Ha oTr/mkgaHe Ha fouepHata ca [oknag-
BaHu oT Oten et al. (2018) - 10405 kg da™,
Gultekin et al. (2011) - 11693 kg da™.

CToHOCTMTE 3a CbAbpXaHWe Ha
CyX0 BELEeCTBO B 3efieHara Maca nokas-
BaT Mo-3HAYMTEsSIHO BapupaHe Ha npusHa-
Ka Mexay npoyysaHuTe obpasum (0T 26%
3a DM/DP po 23,25% 3a Ne 9 Syn ), B
CpaBHeHWe Cc NbpBaTa BeretaLms, ¢ KOeTo
ce o006sicHABa MO-HUCKMS [o6uB cyxa
Maca, otyeTteH 3a Ne 9 Syn n foka3aHoTo
npeBb3xoAcTBO HA DM/DP un Ne 3AS.

Pesyntatute 3a mscnepgsaHute Ko-
NNYecTBeHW nokasaTesiMm npe3 TpeTtaTta
pekonTHa roAuHa ca npeacrtaBeHu Ha
Ta6bnuya 4. [daHHMTE 3a BUCOYMHA WU
NABTHOCT Ha TPEBOCTOSA, CoYaT HeJoKasa-
HOCT Ha pasnukMTe Mexay CesieKuMOoH-
HUTE HOMepa, C u3kN4YeHne Ha Ne 3AS,
OTKpOsiBall, ce C [O0CTOBEPHO MO-HUCKK
pacTeHusTa.

compared to Prista 3. The results for the
amount of fresh biomass during the year
indicated Ne 9 Syn was with a stronger
phenotypic expressin of the trait than the
other accessions studied.

The total annual green mass yields for Ne
9 Syn, DM/DP and Ne 3AS were 11235 kg
da™; 11045kg da® and 11070 kg da™,
respectively against 10980 kg da™ for the
standard, and the differences were not
significant.  Similar results concerning
value of fresh mass yield in the second
year of alfalfa growing were reported by
Oten et al. (2018) - 10405 kg da™ and
Gultekin et al. (2011) - 11693 kg da™.

The values for dry matter content in
the green mass showed a more significant
variation of the trait between the
accessions studied (from 26% for DM/DP
to 23,25% for Ne 9 Syn), compared to the
first growing season. Its also explains a
lower dry matter yield reported for Ne 9
Syn and the superiority of DM/DP and Ne
3AS.

The results for the quantitative
characteristics studied in the third
productive year are presented in Table 4.
The grass stand height and grass stand
density data showed no significant
differences between the breeding
accessions, with exception of Ne 3AS, which
distinguished with  significantly  shorter
plants.

Tabnuua 4. XapakTepucTuka Ha obpasym nouepHa No KOSIMYeCTBEHU NpU3HaUW,

2016 .
Table 4. Performance of alfalfa accessions by quantitative traits, 2016
Tpeta Beretaums / Third growing season
O6pasum
BucouvHa Ha| o [o6uB 3eneHa maca | CbabpxkaHve Ha | [lobuB cyxa maca
nouepHa Bpoii ctbbna : )
Alfalfa PacTeHuaATa |o o -« imber Green mass yield CyX0 B-BO Dry matter yield
. Plants 2 ’ Bl Dry matter 1
accessions height, em m kg da % content, % kg da %
Mpucta 3 61,50 a 334,50 a 82475b 100,00 29,00 2357,88 ¢ | 100,00
DM/DP 63,25 a 358,75 a 8765,0 a 106,27 29,33 2570,77 ab| 109,03
Ne 9 Syn 62,00 a 352,00 a 8705,5 a 105,55 29,67 2582,03a | 109,51
Ne 3AS 56,56 b 368,25 a 8337,5b 101,09 29,33 2421,35 bc| 102,69
CpegHo 3a
obpasuute
Mean for 60,60 359,67 8602,67 104,31 29,44 2524,72 | 107,08
accessions
LSDsy 4,77 49,19 345,28 149,26

CToliHOCTUTE B KOJIOHWTE C eAHa M Cblua GykBa HAMAT [0Ka3aHOCT Ha pasnukute npu P < 0.05
The values in the columns followed by same letter are not significantly different at P < 0.05
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Mo oTHOLWeHWe Ha NPOAYKTMBHOCT-
Ta Ha dypax, Haii-BMCOK 06L, rofuLieH
[Oo6MB Ha 3eneHa Maca e OT4yeTeH 3a
DM/DP n Ne 9 Syn, cboTBeTHO 8765
kg da™ n 87025 kg da'. YcraHoBeHuTe
npesuweHnss 3a Ne 9 Syn (6,27%) u
DM/DP (5,55%), cnpsimo cTaHgapta ca
JokaszaHn. Ne 3AS ce oT/iMyaBa C Mo-
HMCKa NpoAyKTMBHOCT (8337,50 kg da™) u
ce uspaBHsiBa cbec copT Mpucta 3 (8247,5
kg/da'l). OT cpepHuNTe TOQULLIHN CTOMHOC-
TW Ce BWXAA, Ye CABbPXaAHMETO Ha CyXo
BELleCcTBO B 3efleHaTa maca Bapupa B
MHOrO TeCHM rpaHunuu, ot 29,67% 3a Ne
9 Syn po 29% 3a craHpapTta. Bbnpeku
TOBa OTYETEHUTE pas3NukM B J0O6MB cyxa
Maca ca [0CTOBEpHW, KOeTO B N3BECTHa
CTeneH ce Ab/KM Ha BapupaHeTo Ha Ccy-
XOTO BELLEeCTBO B 3e/ieHara maca no OTKo-
cu. OuepraHarta OT MpPeaxoAHUTE rofMHN
TeHAeHUMa 3a no-gobpa npPoayKTUBHOCT
Ha cyxa maca Ha DM/DP n Ne 9 Syn ce
3anassa.

JaHHuTe 3a Ob/HKUHa Ha cTbbnarta
N KonnyecTBo hopmupaHu cTbbiia npes
yeTBbpTaTa Beretauus, npefcrtaBeHn Ha
Tabnuua 5, ca egHOMNOCOYHM C Tesn OT
npeaxofHara roguHa.

In terms of forage productivity, the
highest total annual green mass yield was
found for DM/DP and Ne 9 Syn,
resPectiver 8765 kg da™® and 8702,5 kg
da™. The exceedes determined of 6,27%
and 5,55% in Ne 9 Syn and DM/DP,
respectively compared to the standard
were significant. Ne 3AS had a lower
productivity (8337,5 kg da') and was
close to the standard (8247,5 kg da™).
The mean annual values showed the dry
matter content in the green mass varied in
very narrow ranges from 29,67% for Ne 9
Syn to 29% for the standard.

Nevertheless, there were observed
considerable distinction in dry matter yield
in part due to the dry matter variation in
the green mass by regrowths. The
outlined trend from previous years for
better dry matter productivity in DM/DP
and Ne 9 Syn was kept.

Data on stem length and stems
number during the fourth growing season,
presented in Table 5, were one-way with
those of the previous year.

Ta6nvua 5. XapakTepucTrka Ha 06pasLy fitoLepHa no KOSIMYeCcTBEHU MpU3HaLUy,

2017 .

Table 5. Performance of alfalfa accessions by quantitative traits, 2017

YeTtBbpTa Beretauus / Fourth growing season
O6pasum
BucounHa Ha| o [lo6uB 3eneHa maca | CbabpxaHue Ha | [lobms cyxa maca
noepHa Bpoit cTbbna : )
Alfalfa pa(l:DTleH?ma Stems number, Green mass yield Igyxo B—;O Dry matter yield
: ants 2 a ry matter a
accessions height, em m kg da % content, % kg da %
Mpucta 3 74,75 a 318,00 a 8755 b 100,00 29,50 2582,75 b | 100,00
DM/DP 77,75 a 328,75 a 9660 a 110,33 30,75 3038,23 a | 117,63
Ne 9 Syn 78,00 a 336,25 a 9585 a 109,48 30,00 2963,50 a | 114,74
Ne 3AS 75,25 a 317,75 a 9420 a 107,60 28,50 2636,75 b | 102,09
CpegHo 3a
obpasuute
Mean for 77,00 327,58 9555 109,14 29,75 2879,50
accessions
LSDso 3,96 43,57 530,82 150,03

CTOiHOCTUTE B KOJIOHWTE C eAHa U Cblla 6yKBa HSMAT A0KAa3aHOCT Ha pasnukute npu P < 0.05
The values in the columns followed by same letter are not significantly different at P < 0.05

OT cToliHOCTMTE 3a hopmupaHaTa
BereTatMBHa mMaca ce BMWXxaa, ye obpasuu
DM/DP n Ne 9 Syn AocTOBEpPHO NpeBwu-

The values for vegetative mass
showed DM/DP, Ne 9 Syn and Ne 3AS
accessions significantly exceeded Prista 3



waeaT copT lMpucta 3 No AO6GMB CBEX
dhypax 1 NoTBbPXKAABAT ouepTaHaTa TeH-
JeHUUst 3a BUCOK FEHeTU4YeH noTeHuman
3a gobuB cyxa mMaca C OTYeTEeHW 3Hauu-
TeNHn npesuwennsa ot 17,63% n 14,74%.
OtuyeTeHuTe cToHOCTM 3a Ne 3AS, KakTo
1 npes TpeTaTa Beretauus, ca 6amsku go
Te3n Ha cTaHdapTa.

Pesyntatute 3a MAABLTHOCT Ha
TpeBOCTOS, Npe3 neTara rognHa Ha npo-
yuBaHe, co4yaT OTHOCWUTENHO W3pPaBHEH
noTeHunan 3a cTbb6/006pasyBaHe Ha
CenekymoHHn ob6pasun (Tabnuiuya 6).
KonnyectBoTo Ha cTbbnaTta Ha eguHuLa
naou e B gnanasoHa ot 336,25 6p. 3a Ne
9 Syn go 317,75 6p. 3a Ne 3AS. O6pasel,
DM/DP ce Hapexga MexanHHo ¢ 328,75
6p. cTb6Na. OTHOCHO BUCOYMHA Ha TPEBO-
CTOSl ce YCTaHOBABAT pa3/inyuns B CTEMNeH-
Ta Ha (heHoTMNHa wm3ABa. BugHo e, ue
DM/DP 1 Ne 9 Syn gokasaHo ca dpopmu-
pain pacTteHusi ¢ no-gbarM cTbbna, B
cpasHeHue c MNpucta 3 n Ne 3AS.

variety concerning fresh forage yield. The
dry matter vyields reported confirmed
tendency outlined for high genetic potential
for the trait by established excesses of
17,63% for DM/DP and 14,74% for Ne 9
Syn. The mean value reported for Ne 3AS,
as well as in the third growing season,
was close to this one of the standard.

The results for grass stands density
in the fifth year of study showed equal
potential for stem formation between
breeding accessions (Table 6). The stems
number per unit area was in the range of
336,25 stems for Ne 9 Syn to 317,75
stems for Ne 3AS. DM/DP accession
ranked intermediate with 328,75 stems.
There were found differences in the
degree  of  phenotypic  expression
regarding the grass stand height trait.
DM/DP and Ne 9 Syn with longer stems
were distinguished compared to Prista 3
and Ne 3AS.

Tabnuua 6. XapakTepucTuka Ha o6pasum NtoLepHa No KosIMYecTBEHW NpU3HaUm,

2018 .

Table 6. Performance of alfalfa accessions by quantitative traits, 2018

Meta Beretauus / Fifth growing season
Obpasyy BucounHa Ha [lo6vB 3eneHa maca [lo6uB cyxa maca
nouepHa Bpoii ctbbna ) ChAbpxaHue Ha cyxo yXa N
Alfalfa pacteHnaTa | oo o number, Green mass yield B-BO Dry matter yield
accessions Plant(s:nrjlelght, m? kg da™ %  |Dry matter content, %| kg da™ %
Mpucta 3 52,06 b 268,50 a 3117,5b | 100,00 34,33 1203,00 b| 100,0
DM/DP 55,44 a 267,25 a 4177,5a | 134,00 36,67 1486,95 a| 123,60
Ne 9 Syn 54,88 ab 259,75 a 4189,5a | 134,38 36,33 1468,63 a| 122,08
Ne 3AS 52,31 b 267,88 a 4262,5a | 136,72 34,67 1442,95 a| 119,94
CpegHo 3a
o6pasuuTe 54,21 264.,6 4209,83 | 1350 35,89 1466,18 | 121,87
Mean for
accessions
LSDsy 2,42 18,77 349,32 88,08

CTo/HOCTUTE B KOJIOHWTE C efjHa 1 Cblya 6ykBa HAMAT AoKa3aHOCT Ha pasnukute npu P < 0.05
The values in the columns followed by same letter are not significantly different at P < 0.05

Mpe3 ysanarta BeretaumnsaTa 3a npo-
yuyBaHUTE o6pasun ce HabnwgaBa 3Ha-
YyuUTEeNHO No-cuHa PEHOTUMHA ekcnpecus
Ha TeHUTe, KOHTPOMMpaWM OCHOBHUS
CTOMaHCKN Mokasatesi A0o6MB Ha CBexX
doypax oT cTaHgapTa. O6Ll0 3a rognHaTa
oT Ne 3AS, Ne 9 Syn n DM/DP ca
pekoNnTMpaHn J0o6GMBM 3e/1eHa  Maca,
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During the growing season in the
accessions studied was observed a
considerably stronger phenotypic
expression of the genes controlling the
main agronomic characteristic fresh
forage yield compared to the standard.
The total annual green mass yields of Ne
3AS, Ne 9 Syn and DM/DP were 4262,5




CbOTBETHO 4262,5 kg da™; 4189,5 kg da™
n4177,5 kg da, cpelyy 3117,5 95 kg da™
3a lNpwucra 3.

OT ocpegHeHuTe CTOMHOCTM Cce
ycTaHoBsiBa, ye DM/DP u Ne 9 Syn ca,
cboTBETHO C 2,34% w”n 2% no-BUCOKO
CbAbpPXaHWe Ha CyxO BeLLecTBO B 3efe-
Hata maca ot copt [llpucta 3. Cropep
yCTaHOBeHaTa rogvHaTa npoayKTUBHOCT
DM/DP (1486,95 kg da'), No 9 Syn
(1468,88 kg da™) u Ne 3AS (1442,95
kg dal), He ce pas/Myasar no gobus cyxa
Maca, HO [oKa3aHOo ce XapakTepu3upar C
Nno-BMCOK MNOTEHUMas, B CpaBHEHWE CbC
CTaHAapTa, No OTHOLIEHME Ha nokasaTesisi.

AHanu3bT Ha pes3ynratute 3a 3a
neTrogulHNS nepuoja Ha MpoyyBaHe
OTHOCHO pasrnexgaHuTe KoJIMYeCTBEHU
XapaKTepUCTUKN NOKa3Ba, Ye pacTeHustTa
Ha cenekunoHHute obpasum DM/DP n Ne
9 Syn ca CbC CpaBHUTE/THO U3PaBHEHN NO
AbNXnHa cTbbna (Tabnvua 7).

kg da; 4189,5kg da™ and 4177,5 kg da™,
respectively versus 3117,5 kg da™ for
Prista 3.

On the mean values base, DM/DP
and Ne 9 Syn distinguished with 2,34%
and 2%, respectively higher dry matter
content in the green mass than Prista 3
variety. According to the annual
performance determined DM/DP (1486,95
kg da'l), Ne 9 Syn (1468,88 kg da'l), and
Ne 3AS (1442,95 kg da’) did not
significantly differ in dry matter yield but
characterized with a higher potential than
the standard regarding the trait.

The analysis of the results for the
quantitative  characteristics  observed
showed that the stems length of the plants
in DM/DP and Ne 9 Syn accessions was
relatively equal (Table 7).

Tabnuua 7. XapakTepucTuka Ha obpasym nouepHa No KOSIMYeCTBEHU NpU3HaLUW,

2014-2018r.
Table 7. Performance of alfalfa accessions by quantitative traits, 2014-2018
O6pa3uymn | BucounHa Ha Enoii [lobus 3eneHa maca | CbabpxaHue Ha | [lobus cyxa maca,
poii cTbbna . .
MioUepHa | PaCTEHMATA, | gifo o oo Green mass yield CyX0 B-BO Dry matter yield
Alfalfa Plants height, m? ' kg da’* % Dry matter content kg da™ %
accessions cm %
Mpucta 3 62,81 b 297,70 a 6783,8 b 100,0 28,98 1847,5c| 100,0
DM/DP 63,46 a 311,05 a 7238,1a | 106,7 29,82 20559a| 1113
Ne 9 Syn 61,72 ab 303,60 a 7244.8 a 106,8 29,05 2005,2 a| 108,5
Ne 3AS 58,18 b 309,53 a 7110,0ab| 104,8 28,63 1927,4b| 104,3
CpepHo 3a
obpasuute
Mean for
accessions 61,12 308,06 7197,63 29,17 1996,17
LSDsy 1,22 14,32 429,43 88,08

CTo/HOCTUTE B KOJIOHWTE C efHa 1 Cblya 6ykBa HAMAT AoKa3aHOCT Ha pasnukute npu P < 0.05
The values in the columns followed by same letter are not significantly different at P < 0.05

CpegHo 3a net roguHu DM/DP e
dopMupana TPeBOCTOM C BUCOUMHATA
63,46 cm, a Ne 9 Syn, cboTBETHO 61,72
cm. O6pasel, Ne 3AS BbB BCUUYKM FOANHN
Ce xapakTtepusupa C Mo-HUCKN pacTeHus.
Cnopeg Arab et al. (2015) npomsHaTa
BbB BMCOYMHATA Ha pacTeHusTa e reHo-
TUNHaA W cfefoBaTesiHO u3paseHa nop
hopmaTa Ha no-gobpa afanTUBHOCT KbM
ycnoBusiTa Ha okosiHaTa cpega. Faridullah
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Mean for five years DM/DP formed
grass stands with height of 63,46 cm and
Ne 9 Syn - 61,72 cm. In all years of study
Ne 3AS by lower plants was characterized.

According Arab et al. (2015) variation in
the plant height is genotypic character
and therefore expressed in the form of
better adaptability to environmental
conditions. Faridullah et al. (2009) also



et al. (2009) cbuwo cbO6LLaBa, Ye Bapupa-
HEeTO BbB BMCO4YMHATA Ha pacTeHusTa e
CBBbP3aHO C reHOTUMNHW pasnyns n obsc-
HABAT, Ye Tasn xapakTepucTuka ce Brvsie
OT pasNIMYHUA OTrOBOP Ha JafleH reHoTun
KbM YyCNOBUSATA WM TexXHo/orMuTe Ha OT-
rnexgaHe. B Tasn Bpb3ka KaTo OCHOBEH
KOMMOHEHT Ha gobuea, To3u Mopdoaoru-
YeH MNpuM3HaK 4YecTo Ce WU3Mon3Ba Kato
KpuTepuii nNpu m3bopa Ha Hai-gobpute
reHOTUNOBE B paHeH eTan Ha oTb6op
(Tucak et al., 2008).

Mo yb6eguTeneH HauuvH [aHHUTE
coyart, ye mMexzay npoyysaHute obpasuu
HAMa CbLIECTBEHM pa3Myunsa no 6poii
cTbbNa Ha eguHuua nnow,. OT nocnego-
BaTeNIHOCTTa Ha pes3yntatute 3a npeg-
CcTaBsHe Ha obpasuute npes roguHuTe
(n3paBHeH noTeHuMan 3a cTb61006pa3y-
BaHe) MOXe Aa ce npegnosioxu, ye TO3m
rokasaTten BEpPOSiTHO He € MOB/WSAH 3Ha-
ynTeNHO OT echbekTUTe Ha B3aMMogeir-
CTBME TEHOTUN X cpega, nopagu cpas-
HUTE/THO efHaKBW YC/IOBUSA Ha OTrexaa-
He npe3 roAMHUTE Ha Wu3BexgaHe Ha
ekcnepumeHTta. Cnopeg Romagosa et al.
(1996) HsAKOM reHOTUMNOBE NPOsIBABAT CUJI-
HO cneundnyHa peakuust KbM KOHKpPETHM
€KOJIOTUYHKU YC/oBKA, T.e. nokKassar npe-
Bb3XOAHW XPaKTEPUCTMKN Mpu onpegerne-
Ha cpefga, HO ce npeAacTaBAaT cnabo npu
apyrm ycnosus. CnegoBaTefniHoO ToBa 6u
3aTpyAHWI0 UAEHTUUUUPAHETO Ha no-
[obpute, KOUTO 6mxa NOBTOPWAM OTNINY-
HOTO CW NpeAcTaBsiHe W NpU pPYyrn ycro-
Bus (Kebede et al., 2017).

[pyra koHcTatauus, cneggauia ot
nosyyeHnTe pesyntartu e, Ye npes BCUYKK
rOAVHW Ha U3CcnefBaHeTo, C U3KNIUYMHNE
Ha nbpBaTa U BTOpa Beretaums, DM/DP n
Ne 9 Syn gokasaHo dhopmupart Mo-BUCOK
[O6MB Ha 3e/ieHa Maca, ChnpsmMo CcopT
Mpucta 3. [JocTOBEpHU MpPEBULLEHUA 3a
Ne 3AS ca yctaHOBeHa npes3 yeTBbpTara
n netata roguHa. 1o OTHOWweHME Ha
cpegeH roguweH p[obuB cyxa Maca,
CTOMHOCTMUTE coYaT HeLoKa3aHOCT Ha
pasnukute mexay DM/DP, Ne 9 Syn 1 Ne
3AS 1 [OCTOBEPHO NPEBBL3XOACTBO Ha
o6pasuyuTe Hapg cTaHgapTa.
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reported that variation in plant height was
associated with genotypic differences and
explained that this characteristic was
influenced by the different response of a
given genotype to growing conditions and
technologies. In this regard, this
morphological trait as a major yield
component, is often used as a criterion
when choosing superior genotypes in an
early stage of selection (Tucak et al,
2008).

Data evidently showed there were
no significant differences in the number of
stems per wunit area between the
accessions studied. From the consistency
of results in respect performance of
genotypes over years (equal stems
formation potential) it can be assumed
this characteristic were not significantly
influenced by effects of genotype x
environment interaction due to relatively
uniform growing conditions during the
experimental years.

According to Romagosa et al. (1996)
some genotypes had a highly specific
response to certain  environmental
conditions, i.e. they have shown superior
performance under given environmental
but perform poorly under other conditions.
Therefore this would make it difficult to
identify the better ones who would repeat
their excellent performance under other
conditions (Kebede et al., 2017).

Another finding accrued from the
results was DM/DP and Ne 9 Syn
produced a higher yield of green mass
compared to Prista 3 in all years of the
study, except first and second growing
season. Considerable excesses for Ne
3AS were established in the fourth and
fifth years. The mean annual dry matter
yield values indicated that the differences
between DM/ P, Ne 9 Syn and Ne 3AS
were no significant and confirmed
superiority of the accessions over the
standard.



B3emaiikn nof BHUMaHWE (hakTa,
Yye npes netara roguMHa Ha oTrnexgaHe
Ha filLuepHara ca nonyvyeHy OTHOCUTESTHO
BVUCOKW CPefHOApPUTMETUYHU CTOWHOCTU
3a NpoyyBaHUTE XapakTEPUCTUKN MOXEM
Ja 3aKkI1i4vnm, 4Ye npoyyeHute obpasum
NoUepHa ce oTNMYaBaTt C BUMCOKA XM3He-
HOCT W BUCOK FeHeTM4eH noTeHuuan 3a
[06MB cBeX oypax 1 cyxa Maca.

n3BOAM

Mexzay npoyyBaHuTe 06pasuy Hsama
[OOCTOBEPHU pas3/inunsa B CTeneHTa Ha
(peHOTUMHA NPosiBa Ha nokasartesis 6poi
CcTbbn1a Ha eguHULA NoLY,.

O6pasey, DM/DP gokasaHo copmu-
pa no-BWCOKN pacTeHus OT cTaHpapTa
copt Mpucta 3 1 Ne 3AS.

Mo pgo6bus 3eneHa maca DM/DP u
Ne 9 Syn npesuwasart lNpucta 3, CbOT-
BETHO C 6,7% 1 6,8%, a no O6MB Ha cyxa
mMaca, CboTBeTHO C 11,3% u 8,5%.

Bucokata peHoTUNHA ekcnpecus
Ha HablaaBaHNTE KONMYECTBEHN Xapak-
Tepuctuku onpegens DM/ DP n Ne 9 Syn
KaTo BaXeH reHeTU4yeH pecypc B Cesiek-
LUWOHHUTE MporpaMu 3a BuUcoka ghypaxHa
NPOAYKTUBHOCT.

O6pasunte ca UeHHa 3apoauviiHa
nnasMa no OTHOLUIEHWe CTabunHOCT Ha
[obvBa npe3 roguHuTe 1 MoraT ga 6baat
W3M0N3BaHN KaTO KOMMNOHEHT nNpy hopmu-
paHeTo Ha NOSIMKPOCHU MUTOMHULM.

Taking into account the fact that
relatively high mean values for the studied
characteristics were obtained in the fifth
year of alfalfa growing, we can conclude
that the studied alfalfa samples are
characterized by high vitality and high
genetic potential both for fresh forage and
dry matter yield.

CONCLUSIONS

There are no significant differences
between the accessions studied in the
degree of phenotypic expression of stems
number per unit area.

DM/DP accession produced higher
plants than Prista 3 standard variety and
Ne 3AS.

DM/DP and Ne 9 Syn significantly
exceeded Prista 3 regarding green mass
yield by 6,7% and 6,8%, respectively and
in dry matter yield by 11,3% and 8,5%,
respectively.

The high phenotypic expression of
the observed quantitative characteristics
determined DM/DP and Ne 9 Syn as an
important genetic source in the breeding
for high forage productivity.

The accessions are valuable
germplasm for the breeding in relation to
yield stability over years and can be used
as a major component in the polycross
nursery formation.
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PE3OME

paxoBuAT  3bpHOAL, Bruchus
pisorum L. € OCHOBEH Henpuaten npu
Pisum sativum L. B cBeTOBEH MaLwab n Ha-
CTOALNMTE MPaKTUKM 3a KOHTPOS 3aBUCAT
OCHOBHO OT U3MO0/13BAHETO Ha XMMUYECKN
WHCEKTULUMAN, HO HO 3HauuTesieH 6poii
aKTMBHW BeLLEeCTBa Ha NMpeTponaun npos-
BABAT MHCEKTULMAHA YCTONYMBOCT. 3ato-
Ba UeNTa Ha ToBa MpoyyBaHe e pga ce
onpefenn puckbT OT pasBUTME Ha YCTOM-
4yMBOCT Ha Bruchus pisorum KbM LLIMPOKO
U3MNoN3BaHn nupeTpoan npu dqypaxeH
rpax. i3nonssaH e meToza 3a nsnuTBaHe
Ha KOHTaKTHa TOKCUYHOCT Ha npenapaTu-
Te Npu HaHacsiHeTo UM BbpPXY cybecTparta.
YCTaHOBEHO €, Ye UHCceKTUuMaHuTe npe-
napatun ®iwopu, Kapare 3eoH n feuuc ce
oTNnyaBaT ¢ 6bP30 NMHMUNASIHO AeCTBUE
W BUCOKa TOKCMYHOCT CpeLly Bb3pacTHUTE
WHOVBUAM Ha rpaxoBusA 3bpHOAL U ca
noaxoAsLm 3a n3eexgaHe Ha 6opba npe-
an saiiyecHacsHe. MNupetponabT Hypene
[ Ha 6a3a yunepmeTpuH 1 xnopnupudoc-
eTWUN NposiBsiBa He3aJ0BONUTENHA TOKCUY-
HOCT U Hannyne Ha Pe3nUCTEHTHOCT CnpsiMO
rpaxoBusi 3bpHOSA. KoeduUMEHTHLT Ha Ko-
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SUMMARY

The pea weevil, Bruchus pisorum L.
is a major insect pest of Pisum sativum L.
worldwide and current control practices
mainly depend on the use of chemical
insecticides, but a considerable number of
active substances of pyrethroids have
shown insecticide resistance.

Therefore, the aim of this study was to
determine the risk of developing B.
pisorum resistance to widely used
pyrethroids in forage pea. The Method of
testing of contact toxicity of the preparations
in application to the substrate was used.

It was found that the Fury, Karate Zeon,
and Decis insecticides exhibited rapid
initial action and high toxicity against pea
weevil adults and are suitable for control
before weevil oviposition.

The cypermethrin and chlorpyrifos-ethyl-
based Nurelle E showed unsatisfactory
toxicity and the presence of resistance to
pea weevil. The correlation coefficient
equals 0.877, indicating a moderately strong



penauua ot 0.877 nokasBa ymMepeHo CUsl-
Ha Bpb3Ka MeXay Bpeme 1 TOKCUYHOCT.

Kntouosun aymu: Bruchus pisorum,
nMpeTponaun, yCTonumBocT

yBO/[,

lpaxoBuAT  3bpHOSA,  Bruchus
pisorum L. e OCHOBEH HenpusTen npwu
Pisum sativum L. B cBeToBeH Mauliab n
HaCTOALMTE NPaKTUKN 38 KOHTPON 3aBu-
CAT OCHOBHO OT W3MOJI3BAHETO Ha XMMU-
YeCcKN MHCEKTMUUAN, KOUTO MoraTt Ja npu-
UMHAT HebnaronpusiTHO Bb3AENCTBUE BbP-
Xy OKOJIHaTa cpeja M YOBELUKOTO 3apaBe.
Hail-uecto cpelliaHuTe cTpaTermm 3a xu-
MUYEH KOHTPOJ1 Ha 3bpHOALA ca Nnepuo-
OVYHO NpuiaraHe Ha KOHTaKTHW necTuum-
AW B rpaxoBuTe nosneta uav dymuraums
Ha cemeHaTa (Aryamanesh et al., 2012).
CUHTETMLM KaTo auetamunpug, nupeT-
pouan n opraHogocaTHU WHCEKTULMAN
ce usnonssaT 0GMKHOBEHO KaTO KOHTaKT-
HM MHCEKTULMAM 3a KOHTPOJT Ha rpaxoBusi
3bpHOaa (Reddy et al., 2018).

Pa3nmuHm npoyuyBaHusa paskpusat
npo6semuTe, CBbP3aHU ¢ ynotpebaTa Ha
necTuunan, Kato n3naraHe Ha puckose ot
necTuumgn n passuTue Ha YCTONYMBOCT
Ha 3bpHOAAM KbM MHcekTUuman (Kamanula
et al., 2011; Pretty and Bharucha, 2015).

Pe3ncTeHTHOCTTa CpeLy WHCEKTU-
unan e npvMep 3a AMHaMWYEH €EBOJIHO-
LMOHEH npouec, Npu KOWTO npu Tpetupa-
HW nonynawuun Ha HenpusaTensa Bb3HUKBAT
cnyyaliHm MyTauun, 6naronpusTCTBaLLm
Herogara salurta cpelly Tesu NPOAYKTW.
B Tasm Bpb3ka e nocturHat 6bp3 Hanpe-
ObK B XapaktepusmpaHeTo n pasbupaHe-
TO Ha TakuBa afantauun (Foster et al.,
2012).

B nutepartyparta ca uuTUpaHu 3Ha-
ynTeneH 6pPoI aKTMBHM BeLLEeCcTBa Ha nu-
peTpouan, KOUTO NOoKa3BaT YCTONYMBOCT
cnpsiIMO Hacekomu Bpegutenun. van Emden
n Harrington (2017) cbvobuwasart 3a yme-
PEHN HMBA Ha MUPETPOMAHA PE3UCTEHT-
HOCT Ha cMmydewm Bpegutenu (andga-um-
nepMeTpuH, 6eta-undIyTpuH, LunepMeT-
pVH, AentameTpyiH, naMmbpa-unxanoTpuH,
Tay-thsiyBanuHaT 1 3eTa-UMnepmMeTpuH) B
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relationship between toxicity effect and time.

Key words: Bruchus

pyrethroids, resistance

pisorum,

INTRODUCTION

The pea weevil, Bruchus pisorum L.
is a major insect pest of field pea, Pisum
sativum L. worldwide and current control
practices mainly depend on the use of
chemical insecticides that can cause
adverse effects on the environment and
human health.

Periodic application of contact-pesticides
to pea fields or fumigation of the
harvested seed are the most common
strategies for chemical control of B. pisorum
(Aryamanesh et al., 2012). Chemicals
such as acetamiprid, pyrethroids, and
organophosphate insecticides are
commonly used as contact insecticides to
pea weevil control (Reddy et al., 2018).

Various studies have shown the
problems associated with pesticide use,
such as exposure to pesticide risks and
development of insecticide resistance
from bruchids (Kamanula et al., 2011,
Pretty and Bharucha, 2015).

Insecticide  resistance is an
example of a dynamic evolutionary
process in which chance mutations
conferring protection against insecticides
are selected for in treated populations. In
this regard, rapid advances have been
made in the characterization and
understanding of such adaptations (Foster
etal., 2012).

A considerable number of active
substances of pyrethroids have been cited
in the literature, that have shown resistance
to insect pests. van Emden and Harrington
(2017) reported moderate levels of
pyrethroid resistance of sucking pests
(alpha-cypermethrin, beta-cyfluthrin,
cypermethrin,  deltamethrin,  lambda-
cyhalothrin, tau-fluvalinate, and zeta-
cypermethrin) in laboratory studies. Authors



nabopartopHu u3cnefBaHusa.  ABTopuTe
npegnonarar OTCbCTBUE HA ePEeKTUBHOCT
npu nosickn TpeTupaHusa. Foster et al.
(2012) cbobuiaBaT 3a GUONOTNYHN aHaNN-
3K, pasKpuBallM BUCOKA YCTOWYMBOCT Ha
JentameTpuH Ccpelly 3bpHeHa JncTHa
BbluKa (Sitibion avenae), a Davies et al.
(2007) poknagBaT 3a yMepeHu HuBa Ha
nupeTpongHa pPe3nCTEHTHOCT Ha lamba-
UUXaNoTPUH KbM TO3U BpeguTesn.

FogvweH goknaz no npoekr (2017
r.) B O6egMHEHOTO KpasiCTBO CbOOLaBa,
ye  fambpa-umMxasnioTpUHbLT U Tay-
nyBaniMHaTbLT (NupeTpomam) He Tpsibea
Aa ce n3nonsear 3a KoHTpona Ha Malachius
aeneus 1 Sitona lineatus, nopagn mexa-
HM3BbM, OCHOBaH Ha MeTabosm3ma, KOMTo
€ OTFOBOpPEH 3a NPOsiIBEHA PE3UCTEHTHOCT.
B poknaga cblo ce noco4vBa, 4ve nu-
peTpougHata pe3UCTEHTHOCT € eBOJIu-
pana npu Apyru Tpu HenpuaTenu BbB
BenukobputaHusa:  Bruchus  rufimanus,
Ceutorhynchus assimilis u Phyllotreta
striolat.

Ha npakTuka pasBMTMETO Ha UHCEK-
TMUUAHA YCTOMYMBOCT HECBMHEHO A0MNpu-
Haca 3a LUAMOCTHOTO YBe/NM4YaBaHe Ha
npuiaraHeTo Ha XUMWYHW NPOAYKTU Npwu
KyNTypuTe CbC 3HAYMTENIHO Bb3AeliCTBUE
BbpPXYy OKO/IHaTa cpega. Bbnpeku ToBa,
yCTOMUMBUTE Hacekomu npoabrpkasaT Aa
B/IMASAT Ha NPOM3BOAUTENHOCTTA Ha cen-
CKOTO cTonmaHcTBO. EanHCTBEHO Habnio-
[eHneTo, XapakTepu3npaHeTo W MpOrHo-
3upaHeTo Ha nosiBata M pasnpocTpaHe-
HMETO Ha YCTOMYMBOCT MOXeE Aa JonpuHe-
Ce 3a M3MnoJi3BaHe Ha CbLecTBYBaLLN XU-
MWUYECKN MHCTPYMEHTM MO YCTORYMB HAUVH.

Cnopeg Dhawan n Peshin, (2009)
HebnaronpuaTHUTE ediekTn, Ab/xXalm ce
Ha cerawHara BuWCOKa 3aBWCUMOCT OT
XUMWUYHW UHCEKTULMAN, KaTo Hanpumep
pasBUTMETO Ha WHCEeKTUUMAHA YCTOnuu-
BOCT, JaBaT T/lacbK 3a WHTErpuMpaH KOH-
TPON Ha HenpuATenuTe.

Llenta Ha ToBa nMpoy4BaHe € ga ce
onpegesnn puckbT OT pasBUTME Ha YCTOM-
yMBOCT Ha Bruchus pisorum KbM LUIMPOKO
W3MOM3BaHN MUPETPoOAM nNpu  doypaxkeH
rpax.
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supposed a lack of efficiency in field sprays.

Foster et al. (2012) communicated that
bioassays showed high resistance to
deltamethrin against grain aphid (Sitibion
avenae), while Davies et al. (2007)
reported moderate levels of pyrethroid
resistance of lambda-cyhalothrin to that
pest.

Annual Project Report (2017) in the
UK reported that lambda-cyhalothrin and
tau-fluvalinate (pyrethroids) should not be
used for controlling Malachius aeneus and
Sitona lineatus because of a metabolic-
based mechanism which was responsible
for pyrethroid resistance.

The report also states that pyrethroid
resistance has evolved in three other
beetle pests in the UK: Bruchus
rufimanus, Ceutorhynchus assimilis and
Phyllotreta striolat.

In practical terms, the evolution of
insecticide resistance has undoubtedly
contributed to overall increases in the
application of chemicals to crops with
significant implications for the environ-
ment. Despite that, resistant insects
continue to affect agricultural productivity.

Only be monitoring, characterizing and
predicting the appearance and spread of
resistance can contribute to use existing
chemical tools in a sustainable manner.

According to Dhawan and Peshin,
(2009) the adverse effects due to the
current high dependency on chemical
insecticides, such as the development of
insecticide resistance have provided the
impetus for integrated pest management
(IPM).

The aim of this study was to
determine the risk of developing Bruchus
pisorum resistance to widely used
pyrethroids in forage pea.



MATEPWNAN N METO4WA

OnuTbLT e npoBefeH B naboparo-
puaTa no eHromosnorusa npes 2017 n 2018
r. BuonornyHnAaT matepuan e ¢ npom3xos
OT ecTecTBeHarTa nonynauusa Ha Bruchus
pisorum B OnMTHOTO nose Ha WOK,
MneBeH. 3a 6opba C BL3PACTHOTO HAaceKo-
MO npeaun sliLecHacsHe ca usnuTaHu net
npoAaykra OT rpynara Ha nupeTpounaute,
BK/TIOYEHW B CNUCHKA Ha paspeLueHn npo-
AyKTu 3a ynoTpeba oT HauunoHanHa cnyxba
3a pacTuTesiHa 3awmta KbM MUHUCTEPCTBO
Ha 3emefenMeTo n xpaHute (Tabnuua 1).

MATERIAL AND METHODS

The experiments were conducted in
the laboratory of entomology of the
Institute of Forage Crops (IFC), Pleven
during the period 2017-2018. The biological
material originated in the natural population
of the pest in the experimental fields of
IFC. For the adult individuals’ control before
oviposition five products of pyrethroid
group were tested (Table 1). They are
included in the licensed pesticide list for use
by the National Plant Protection Service of
the Ministry of Agriculture and Food.

Tabnuua 1. XapakTepucTuka Ha MHCEKTULNAHUTE NpenapaTu
Table 1. Characteristics of insecticidal products

Insecticides Active substance, group Dose/[lo3a
VHceKTnuman AKTMBHO BeLECTBO, rpyna (g, ml da'l)
Nurelle D 50 g/l cypermethrin + 500 g/l chlorpyrifosethyl 40 ml
Hypene [ 50 g/l umnepmeTpuH + 500 g/l xnopnupudoc-eTun
Duet 530 EC 50 g/l cypermethrin + 480 g/l chlorpyrifos-ethyl 50 ml
AyeT 530 EC 50 g/l umnepmeTpuH + 480 g/l xnopnupudoc-eTun
Karate Zeon 50g/I cyhalothrin lambda
30 ml
Kapate 3eoH 50g/I nambaa-umxanoTpuH
Decis 2.5 EC 25 g/l deltamethrin soml
Jeunc 2.5 EC 25 g/l penTameTpuH
Fury 10 EC 100 g/l zeta-cypermethrin 10 ml
®iopu 10 EC 100 g/l 3eTa-unnepmeTpuH

M3nonssaH e meToga 3a usnuTsaHe
Ha KOHTaKTHa TOKCMYHOCT Ha npenaparu-
Te MNPV HaHaCAHETO MM BbpXY cybcTpara
(Dochkova, 1982;, 1987). Kpbruetra ot
uNTbpHa XapTMa C rosiemmHara  Ha
OBbHOTO Ha eHTOMOoJIoTMYHUTE 61104a, B
KOMTO Ce M3BbpLIBA U3NUTBAHETO, Ce Mo-
TanAaT B pa3TBOP Ha M3NUTBaHUA npena-
pat 3a 3-5 muHyTM. Cnes MbAHOTO UM
M3CbxBaHe ca MoCTaBsAHM Ha ABLHOTO Ha
6nogoto. BbB BCAKO 6n1040 ca nocTa-
BAHW No 10 HaceKkoMu y/I0BEHU Henocpes-
CTBEHO Npeay u3nuTBaHeTo n 6104070 e
nokpmeaHo c TeH3yx. Crief, KaTo Haceko-
MUTE MPEeCToAT/NPONBA3AT BbPXY TPETU-
paHaTa dwmnTbpHa Xxaptma 1 vac, ce
NPexBbP/IAT B YACTM 61104a, KOUTO Npes--
BapuTesIHO ca 3apefileHn C YNCTU UNTbP-
HN Kpbryeta M TeH3yX. OTumTaHeTo ce
m3BbpwBa cnen: 1, 3, 5 24 wn 48h.
OTtuutart ce: 6poW XMBWU, aroHN3NpaLLM n
ympenu nHaveuan. Pabotu ce B vetupn
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The Method of testing of contact
toxicity of the preparations in application
to the substrate was used (Dochkova,
1982; 1987). Circles of filter paper with
the size of the bottom of the
entomological Petri dishes, in which the
test was performed, were immersed in a
solution of the preparation tested for 3-5
min. After complete drying, they were
placed at the bottom of the petri dish. In
each petri dish 10 insects, caught just
before the test, were placed and the Petri
dish was covered with cheesecloth. Once
the insects stayed/crawled for an hour
over the treated filter paper, they should
be replaced to clean Petri dishes that
were preliminary covered with clean filter
circles and cheesecloth. The reading was
done after 1, 3, 5, 24 and 48 h. The
following characteristics were registered:
numbers of alive, agonizing and dead
individuals. The experiment was started in



NMOBTOPEHUSA C [BE KOHTPONU — cyxXa W
MoOKpa. KoHTposiata e nokasartesn 3a
3[paBHOTO CbCTOSIHME Ha nonynauusTa.
EdwmkacHocTTa Ha npenapatute e
n3umcneHa no copmynara Ha Abbott

four replications with two controls—dry and
wet. The control was an indicator of the
health status of the population.

The effectiveness of the preparations
was calculated by the formula of Abbott

(1925): (1925):
X-=-Y

E= *100
KbAEeTo: where:
E — TokcmyHOoCT, % E — toxicity, %,
X — 6poii xuBMm wmHAMBUAM npeam | X — number of alive individuals before the
TpetTupaHeTo treatment,
Y — 6poi xkuBum wmHamBugn cnepd | Y — number of alive individuals after
TpetTupaHeTo treatment

MartemaTtnyeckata o6bpaboTka Ha
JaHHWTe e HanpaBeHa C MnomoliTa Ha
cothTyepHata nporpama Statgraphics Plus
(1995) 3a Windows Bepcus 2.1.

PE3YJITATN N OBCbXAAHE

Pesyntatnute ot npoBeneHOTO u3-
nUTBaHe Ha NeT WMHCEKTULUMAHW NPoAyKTa
cpelwy Bb3pacTHUTE wuHAMBMAW Ha B.
pisorum (Tabnuua 2) npe3 2017 nokas-
BaT, Ye CUHTETUYHAT nupeTpous Propu
[0Ka3aHo ce OT/iMyaBa C Hain-6bp30 UHU-
UnasiHo [eincTBMe U BMCOKA TOKCUYHOCT
e/lIvH vyac cnep TpetupaHe (95.3%), cneg-
BaH oT Kaparte 3eoH u [euuc (85.0 un
80.3% cboTBeETHO) (F4,=2.420, p=0.025).
MupeTtponante dopn n Kapare 3eoH Han-
Buwasar 99% CMBPTHOCT Ha HenpuAaTesns
Ha TPeTMs Yyac C He3HauuUTesIHU Pasfnkn
no mexay cu (F4,=1.605, p<0.001), foka-
To [Jeuuc pokasaHo nposiaBa no-craba
TOKCMYHOCT. TeHAeHumATa Ha netus yac
ce 3anasBa, kato [euuc npeaussukea f0-
Ka3aHo MO-HUCKa CMBPTHOCT crnpsMo Piopu
(F4=1.829, p=0.087). MNpe3 cnegpawute
24 v 48 vaca Kapate 3eoH, [euuc n ®dropu
Hagsuwasar 99.5% TOKCMYHOCT, Karto
pasnukite Mexay TAX ca MWUHUMaHW
(F42=1.350, p=0.027 un F,4,=1.403,
p<0.001, cbOTBETHO).

HesagosonutenHu ca pesynrarure
npu usnonssaHe Ha Hypene [, KbaeTto
npes nNbpBUTe MET yaca CMbPTHOCTTA €
Hucka n goctura egsa 50%, kato Hefdoc-
TaTb4yHO NOBULLIEHNE A0 66% ce Habto-
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Mathematical data processing was
made via software program Statgraphics
Plus (1995) for Windows version 2.1.

RESULTS AND DISCUSSION

The results of the studied five
insecticidal  products against adult
individuals of B. pisorum (Table 2) in 2017
showed that the synthetic pyrethroid Fury
had the fastest initial action and high
toxicity one hour after treatment (95.3%),
followed by Karate Zeon and Decis (85.0
and 80.3% respectively) (F4,=2.420,
p=0.025). The Fury and Karate Zeon
pyrethroids exceed 99% of the weevil's
mortality by the third hour, with negligible
differences between them (F,, = 1.605,
p<0.001), while Decis exhibited significantly
lower toxicity. The trend of the fifth hour
was maintained, and Decis causing
significantly lower mortality compared Fury
(Fs2 =1.829, p=0.087).

Over the next 24 and 48 hours, Karate
Zeon, Decis, and Fury exceeded 99.5%
toxicity, and the differences between them
are minimal (F;, = 1.350, p= 0.027 and
F42 = 1.403, p<0.001, respectively).

Unsatisfactory were results using
Nurelle D, where during the first five hours
mortality was low and reached only 50%,
such as an insufficient increase to 66%
was observed at 48 hours after treatment.



nasa Ha 48" uac cnep Tpetupade. flyet
nposiBsABa CpaBHUTE/IHO MN0-CNabo WHU-
UMasnHo aeicteue, HO Ha 24" n 48" uac
TOKCMYHOCTTA € BMUCOKa 1 HadBuLwasa 80%.

Heobxoanmo e ga ce otbenexu, ye
ao 5™ uac cnepg npunaraHe Ha ®ropu
HEMPUATENAT Ce HamMMpa B CbCTOSHME Ha
aroHus, kaTo B crejBaliuTe yacose npo-
LEeHTbT Ha CcMbpPTHOCT goctura 100% wu
BCUYKM UHAMBUAM ca 3arvHann. AroHuata
npu rpaxoBuAT 3bpHOSAL, TpeTupaH
Kapate 3eoH n [euuc npogbs/pkasa Mo-
NPOABL/HKUTENHO Bpeme, 4o 24" yac, kato
NPOLEHTLT MBbPTBUM MHAVBMAM MNpeobna-
JaBa Hapj Te3n B aroHums 24 4aca cnep
TpetvpaHe. lMpe3 48" uac npu pgsata
npoAykTa BCUMYKM 3bPHOSAM ca MbPTBY,
pokato npu [lyeT yact OT WHAMBMAWTE
npoAb/kaBaT Aa ca B aroHus.

OpraHohochopHO-NNPETPONAHUAT
WHcekTMuma, Hypene [ nposiBsiBa Haii-
6aBHO pgeicTeme. PesyntaT OT HEroBoTo
npunaraHe e npeo6najaBaHe Ha aroHW3u-
pawu Bb3pacTHW, BKIKOUMTENTHO U 48 4yaca
cnepf, TpetupaHe, Kato MbPTBY  3bPHOSAU
ce perucTpupar eguHcTeeHo Ha 48" vac.

Duet exhibited relatively less initial action,
but on 24th and 48th hour the toxicity was
high and exceeded 80%.

It should be noted that up to the 5th
hour after Fury use, the weevil was in
agony state, such as mortality rates
reaching 100% in the following hours, and
all individuals have died.

Agony in pea weevil treated with Karate
Zeon and Decis lasted for a long time to
the 24" hour, and the percentage of dead
adults prevailed over those in agony 24
hours after treatment. In the 48th hour, in
both products, all bruchids were dead,
while in the Duet, some individuals
remained in agony.

The organophosphorus-pyrethroid
insecticide Nurelle D had the lowest
activity. The result of its application was a
predominance of agonizing adults,
including 48 hours after treatment, and
dead bruchids being recorded only at the
48th hour.

Tabnmua 2. TOKCUYHOCT Ha HSAKOWM nNupeTpouagu cpewy mmaro Ha Bruchus

pisorum (%), 2017

Table 2. Toxicity of some pyrethroids against imago of Bruchus pisorum (%),

2017
Insecticides Toxicity / TokKCM4HOCT
MHcekTnuman 1* 3 5 24 48

Nurelle D/Hypene [ 253 a** 425 a 500 a 63.3 a 657 a
Duet 530 EC/lyeT530 EC 504 b 600 b 750 b 826 b 853 b
Karate Zeon/KapaTe 3eoH 85.0 d 95 d 995 cd 996 c¢ 997 c
Decis 2.5 EC/deuuc 25 EC 80.3 ¢ 915 ¢ 978 c 996 ¢ 997 c
Fury 10 EC/®iopun 10 EC 953 e 999 d 999 d 1000 c 1000 c

Legend: *1 hour after treatment; 1 yac cneg TpetupaHe; **Means in each column followed by the same
letters are not significantly different (p<0.05); CpefiH1Te CTOWHOCTU BbB BCSIKA KOJIOHA, 0603Ha4YeHN ¢ efHa 1

cblya 6ykBa He ca ctatuctTuyeckn gokasanu (p<0.05)

Pesyntatnte npe3 2018 roguHa
cnepBat TeHAeHUusA, ovepTtaHa npes
npeaxoaHata roguHa. ®wopy nokassa [o-
KazaHO Hali-6bp30 MHMUMAIHO AelicTBUue
U BUCOKA TOKCWYHOCT euH 4ac cref
TpeTupaHe (95.9%), cneasaH nocnenosa-
TenHo ot Kaparte 3eoH n [euuc c poka-
3aHM pasnmkn  (F4=1.920, p=0.100)
(Tabnuua 3). Mpes cnegpawmTe OTYETHU
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The results in 2018 followed a trend
outlined in the previous vyear. Fury
showed the fastest initial action and high
toxicity one hour after treatment (95.9%),
followed sequentially by Karate Zeon and
Decis and differences between them were
significant (F4, = 1,920, p= 0.100) (Table 3).

Over the next reporting hours, although



yacoBe HeszaBuCKMO, Ye Propy nposiBABa
Han-BUCOK TOKCUYEH ehekT N CMbPTHOCT,
pocturawa 100%, cnepgBaH oT Kapate
3e0H, TO pasnvkute Mexay Asarta npo-
OyKTa ca MUHUMaHW. BWCOK TOKCMYEH
edekT ce ycTaHOBsIBa U cnej nsnonssaHe
Ha [euuc (Hag 91%), BbMpekn oTyeTe-
HaTa CTaTUCTMYECKU MO-HMCKA CMBPTHOCT
Ha 3bpHosga Ha 3™ u 5" uvac cnep
TpetupaHe (F,,=2.040, p=0.016, F,,=1.106,
p<0.001, cboTBETHO). [eiicTBMETO Ha
Jeunc ce uspasHsABa ¢ ToBa Ha Propn n
Kapate 3eoH Ha 24" wn 48" uac cnep,
npunarae (F,,=0.817, p<0.001, F,,=1.350,
p=0.099, cbOTBETHO).

M3nonssaHeto Ha Hypene [ e
CBbP3aHO C He3a40BONTE/THA CMBPTHOCT
npes nbpBUTE MeT 4aca, KoATo cnabo
Hagsuwasa 50%, kato Ha 48" uac B
ycnosusita Ha nabopaTopHus onuT pesysi-
TaTuTe He ca obewasawy 1 npegnonarat
Ha/INYMe Ha PEe3NCTEHTHOCT Ha rpaxoBusi
3bPHOSA KbM  aKTMBHOTO  BELLECTBO
LUUnepmMeTpuyH + Xsiopnupudoc-eTu.

MeXaMHHO NoMoXKeHne 3aema npu-
naraHeTo Ha [yer.

Fury exhibited the highest toxic effects
and mortality rates of up to 100%,
followed by Karate Zeon, the differences
between the two products were minimal.
A high toxic effect was observed after
Decis use (over 91%), although
statistically lower mortality of B. pisorum
was observed at the 3rd and 5th hours
after treatment (F,, = 2,040, p= 0.016,
F.» = 1,106, p<0.001, respectively). The
Decis effect equaled that of Fury and
Karate Zeon at the 24th and 48th hours
after treatment (F“’2 = 0.817, p<0.001,
F4» = 1.350, p= 0.099, respectively).

The wuse of Nurelle D was
associated with unsatisfactory mortality
slightly exceeding 50%, in the first five
hours. The results were not promising at
48 hours in the laboratory test and
suggest that pea weevil resistance to the
active  substance  cypermethrin  +
chlorpyrifos-ethyl was present.

The intermediate position occupied
the application of Duet.

Tabnmua 3. TOKCUYHOCT Ha HSAKOWM nNupeTpouaum cpewy mmaro Ha Bruchus

pisorum (%), 2018

Table 3. Toxicity of some pyrethroids against imago of Bruchus pisorum (%),

2018
Insecticides Toxicity / TOkCM4HOCT
MHcekTnuman 1* 3 5 24 48

Nurelle D/Hypene [ 268 a** 436 a 517 a 633 a 656 a
Duet 530 EC/lyeT 530 EC 522 b 605 b 755 b 822 b 845 b
Karate Zeon/KapaTe 3eoH 86.4 d 996 d 998 d 998 ¢ 998 c
Decis 2.5 EC/eunc 25 EC 81.1 ¢ 919 ¢ 981 c 99.7 ¢ 998 c
Fury 10 EC/®topun 10 EC 959 e 999 d 1000 d 100.0 c 1000 c

Legend: *1 hour after treatment; 1 yac cnep TpetupaHe; **Means in each column followed by the same
letters are not significantly different (p<0.05); CpefiHuTe CTOWHOCTU BLB BCSiKa KOJIOHA, 0603HA4YeH € efiHa 1

cblya 6ykBa He ca ctatuctTuyeckn gokasanu (p<0.05)

HenpusaTenaTt ce HaMupa B CbCTOS-
Hue Ha aroHusa go 3" uac cnep npuna-
raHe Ha ®iwopu, Kaparte 3eoH un [euuc,
KaTo B C/iefBaliuTe yacose UHAUBUAUTE
3armBar. ArOHUsITa Npu rPaxoBUsT 3bPHOSIA,
TpeTupaH c [yeT, npofb/ixasa no-npo-
[Ob/KUTE/IHO Bpeme, OCHOBHO A0 5™ vac,
KaTo eAvHUYHN eK3eMMN/ISipU ce OTYMTaT 1
Ha 24" uac. MpunaraHeTto Ha Hypene [ e
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The adults were in agony until the
3rd hour after the application of Fury,
Karate Zeon, and Decis, and in the
following hours, individuals died. The
agony of Duet-treated pea weevil lasted
longer, mainly until the 5th hour, and
single agony bruchids were recorded at
the 24th hour. Application of Nurelle D
was primarily related to the predominance



CBbpP3aHO OCHOBHO MpeobnafaBaHe Ha
aroHmsupalM  Bb3pacTHW  WMHAMBUOM,
BK/TIOUMTENHO U 48 yaca cnep, TpeTupaHe,
Karo MbPTBU 3BLPHOAAM Ca pernctpupaHmu
eMHCTBEHO Ha 48" yac.

OcpepfHeHueTe pe3ynTtatu Ha durypa
1 3aTBpbXgaBaT oyepTaHaTa TeHAeHUUs
3a [oKasaH Hal-BUCOK  UHWLMaNeH
TokcuyeH edpekT Ha Propu o 3™ uac
BmounTenHo  (F,»=1.147, p=0.042,
F4,=1.117, p=0.081, cbOTBETHO) N dOKa-
3aHO Mo-BUCOKaTa CMBPTHOCT Ha Bb3-
pacTHuTe 3bpHOAaM npu Propu, Kapate
3eoH n feunc Ha 24" n 48" uac cnep
TpetupaHe (F,,=0.872, p=0.056, F,,=0.709,
p<0.001, cboTBeTHO). [puniaraHeTo Ha
[yeT e cBbp3aHO CbC 3840BOJIMTENHA
TOKCMYHOCT BK/IIOYMTESTHO Ha 5Tus yac,
cnegsaHa OT BUCOKa TakaBa npes
ocTaHa/iMTe yacose, He3aBMCUMMO OT Mo-
HUCKUTE abCO/IITHN CTOMHOCTU CNpPsSIMO
roOpHUTE TPU NPOAYKTA.
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of agonizing adult individuals, including 48
hours after treatment. Dead adults were
recorded only at the 48th hour.

The averaging results in Figure 1
confirmed the outlined tendency for the
highest Fury initial toxic effect up to the
3rd hour inclusive (F4, = 1,147, p= 0.042,
Fa> = 1,117, p= 0.081, respectively) and
the higher mortality of adult pests at Fury,
Karate Zeon and Decis on the 24th and
48th hour after treatment (F,,=0.872,
p=0.056, F,,=0.709, p<0.001, respectively).

Duet application was associated with
satisfactory toxicity including the 5th hour,
followed by high toxicity over the
remaining hours, regardless of the lower
absolute values compared to the above
three products.

1st 3rd 5th 24th
®Nurelle D. BDuet530 EC OKarate Zeon EDecis2.5EC ®Fury 10 EC

48th

dur. 1. TOKCMYHOCT Ha HAKOM nupeTponan cpelly Bruchus pisorum (%), cpegHo
Fig. 1. Toxicity of some pyrethroids against Bruchus pisorum (%), average

Hypene [ vwma cnabo vHuUMasiHO
aencTeue, kato 24 n 48 vaca cnep Tpe-
TUpaHe TOKCMYHOCTTA He € [0CTaTbyHO
3agoBonutenHa. Mmalikn npeasug na6o-
paTopHUsi XapakTep Ha Mpoy4BaHeTo, ce
oyakBa CMbPTHOCTTA MpWU MOMCKK YCHo-
BMS A 3aemMa Olle MO-HUCKW CTOMHOCTW.
To3u hakT 3acuniBa xunoTesara 3a Hanu-
yme Ha Pe3nCTEHTHOCT Ha NpoAaykTa cnps-
MO B. pisorum, KoeTo Hasnara Heobxoau-
MOCTTa u3cnefBaHusiTa Aa npogbsokart
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Nurelle D had a low initial effect,
and 24 and 48 hours after treatment
toxicity was not satisfactory enough.
Considering the laboratory character of
the study are expected mortality under
field conditions to borrow considerably
lower values.

That fact reinforces the hypothesis of
Nurelle resistance to B. pisorum,
necessitating the need for continued studies



npu MOJICKM YCM0BUSA, 3a [a ce NoTebpau
prucka OT pasBUTME Ha Pe3NCTEHTHOCT
KbM TO3U NUpeTpous.

durypa 2 nokassa pesynrature ot
N3rpaxgaHeTo Ha JIMHEeH Mofesi, KOWTO
paskpuBa 3aBMCUMOCTTa MeXy TOKCUYeH
epekt (E, %) u Bpeme (T). YpaBHEHUETO
Ha npegcTaBeHust Mo4en e CNefHoTo:

under field conditions to confirm the risk of
resistance developing to that pyrethroid.

Figure 2 showed the results of
fitting a linear model to describe the
relationship between toxicity effect (E, %)
and time (T). The equation of the fitted
model was:

E=6471+841*T

100

95

85 | [° e

1st 3rd

Sth 24th 480

®dur. 2. JiInHeeH MoAes1 Ha perpecMoHeH aHann3
Fig. 2. Linear model of regression analysis

MpUNOXEHNAT pPErpecuoHeH aHa-
3 (ANOVA) B Tabnuua 4 nokassa, 4ye
B3aUMOAENCTBUETO MeEXAy BpeEMETO U
CMBPTHOCTTa Ha B. pisorum nma pokasa-
HOCT NpPW HUBO Ha [AO0CTOBepHOCT 99%.
KoethnumeHtbT Ha kopenauust ot 0,877
nokassa yMepeHO CU/Ha Bpb3ka Mexay
[ABeTe BeINUYUHN.

The applied regression analysis
(ANOVA) in Table 4 shows that the
interaction between the time and B.
pisorum mortality had a significant effect
at the 99% confidence level. The
correlation  coefficient equals 0.877,
indicating a moderately strong relationship
between the variables.

Tabnuua 4. PerpecrnoHeH aHanin3 (ANOVA)

Table 4. Regression analysis (ANOVA)

Source Sum of Squares Df Mean Square F-Ratio P-Value
Model 1414.56 1 1414.56 26.63 0.0009
Residual 424,962 8 53.1202

Total (Corr.) 1839.52 9

MupeTponaHUTE CbEeaVHEHUs ca
LUMPOKO M3M0/I3BaHK 3a 6opba ¢ Henpusi-
TenuTte, KaTo MHOMO BUJOBE, BK/IKUNTES-

Pyrethroid compounds have been

widely used to control insect pests, and

many species have developed resistance



HO rpaxoBus u hacynesBuss 3bpHOAL, ca
pasBuaM ycTonumBoCcT kbM TaAX (Foster,
2015). Smart (2015) cbobuiaBa, Ye MHO-
rokpatHata ynoTpeba Ha nMpeTpougHu
WHCEKTULMAM W fiuncata Ha anTepHaTuB-
HAN WHCEKTUUMAHW HauvHW Ha [elicTeBue
BOZAT A0 NosiBa Ha PE3NCTEHTHOCT.

B ponbriHeHve, vma [gokasartesi-
CTBa, 4Ye BugoBeTe 6060BM MMaT cneuu-
OMYHM (PMTOTOKCUYHM BBH3LAENCTBMSA BHPXY
HacekomuTe, KOMTO 1 aTakyBaT (Sandrine
et al., 2007). Gbaye et al. (2011) onucea
B/IMSAHWETO Ha Temneparypara u uToxu-
MWYHUTE CBOICTBA Ha HAKoM 6060BU
pacTeHuss BbpPXy 4YyBCTBUTE/IHOCTTA Ha
Tpu Buga oT pog Callosobruchus
(Coleoptera: Chrysomelidae) kbM MHCek-
TMuuan. ABTOPBT 3ak/oyaBa, ve ehekTbT
Ha M3TOYHMKA Ha XpaHa ce Ab/DKU OT-
4acTu Ha NOTOMCTBEHMWS FOCTOMNPUEMHUK,
B 3aBMCMMOCT OT Buga. Korato noTom-
CTBEHMWAT TOCTONPUEMHUK € CbLUMAT KaTo
HaCTOALWMA TOCTONPUEMHMK, TOJEepaHT-
HOCTTa KbM UHCEKTULMAW € NO-BUCOKA.

HacTtosAwoTro npoyyBaHe  pfaBa
Bb3MOXHOCT fa Ce NpefocTaBu akTyasiHa
MHopmMaumus Ha NpousBOgUTENNTE U
arpoHOMMTE 3a KOHTPOJST Ha rpaxoBus
3bPHOSA, BK/IHOUMTENHO U MEPKM 3a Hali-
[0OGpM MpakTUKM 3a OrpaHuyYyaBaHe Ha
pucka oT yCTON4YMBOCT.

N3BOAN

> OueHeH e pucka OT OT pasBuTue
Ha Pe3NCTEHTHOCT Ha K/It0YOB HenpuAaTes
npu hypaxkeH rpax KbM LUMPOKO W3NON-
3BaHU nupeTponau.

> YCTaHOBEHO €, 4Ye WHCEeKTUUMA-
HUTe npenapatn ®wopu, Kapare 3eoH u
[Jeuunc ce oTnmnyasar ¢ 6bP30 MHULNASTHO
JelicTBMe 1 BUCOKa TOKCMYHOCT CpeLly Bb3-
pacTHuTe mHAMBMAW Ha Bruchus pisorum
N ca NnoaxoAsiin 3a n3sexpgaHe Ha 6opba
npeau sLecHacsHe.

> MupeTtpouabt Hypene [ Ha 6a3a
LUnepMeTpuH 1 xnopnvpudoc-eTua npo-
ABAABA He3a[0BOJINTEe/IHA TOKCUYHOCT U
Ha/MuMe Ha pPes3nCTEeHTHOCT  ChpsAMOo
rpaxoBust 3bLPHOAL.
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to pyrethroids, including, the pea and
bean weevil (Foster, 2015). Smart (2015)
reported that repeated use of pyrethroid
insecticides and the lack of alternative
insecticide modes of action led to
resistance occurrence.

Additional, there is evidence that
legume species have specific phytotoxic
effects on insects that colonize them
(Sandrine et al.,, 2007). Gbaye et al.
(2011) described the effects of
temperature and phytochemical properties
of some legumes on the susceptibility of

three species of the genus
Callosobruchus (Coleoptera:
Chrysomelidae) to insecticides. The

author concluding that the food source
effect was partially due to the ancestral
host, depending on the species. When the
ancestral host was the same as the
current host, tolerance to insecticides was
higher.

The present study is enabling to
give up-to-date information to producers
and agronomists for managing pea
weevil, including best practice measures
to limit the risk of resistance build-up.

CONCLUSIONS
> The risk of developing resistance
to a key pest for forage pea to widely
used pyrethroids was assessed.

> The Fury, Karate Zeon, and Decis
insecticides exhibited rapid initial action
and high toxicity against Bruchus pisorum
adults and are suitable for control before
weevil oviposition.

> The cypermethrin and
chlorpyrifos-ethyl-based Nurelle E showed
unsatisfactory toxicity and the presence of
resistance to pea weevil.
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