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PE3OME

B WscnepoBartencku UeHTbLp Mo
NAAHUHCKU PypaXKHW KYNTypy B NiaHUHa
Byuyepxun, pasnonoxeHa Ha 1800 m H.B.,
cbC cybannuiicka pactuTenHocT (Pinus
mugo), BbpXy TPEBOCTOM 3aBnafgsiH oT
40-60% «kaptbn (Nardus stricta), ce
M3BbpLUBaT eKkcrnepumeHTn oT 1995 3a ga
ce NofobpAT nacuwara u oTrnexgaHeTo
Ha MJieyHn Kpasu nopoga "LWewny,".

B crtatuaTa ca npeactaBeHn AaHHU
3a nepuog ot 20 roguHu, OT 5 pasivyHu
BapvaHTa 3a nofobpssaHe U N3nosi3BaHe
Ha MJ/IEYHM KpaBuM nNpu cybannuincku
TPEeBOCTON, CbOTBETHO: T - (KOHTPOSIEH
napuen), gerpagmpasio nacuue ¢ Nardus
stricta, pa3nonoxeHo B nepudgepusaTa Ha
eKcnepuMeHTasIHOTO nosne, A — nacuuie ¢
Nardus stricta yacTnuHo nogobpeHo ypes
orpaxpaaHe; B — nacuwe ¢ Nardus stricta
nofo6peHo ¢ XMMUYEeCKn Top nocnenBaH
OT orpaxpaHe; C — ecTeCcTBEHO nacwuuie
nogobpeHo upe3 BapyBaHe, XUMUYECKO
TopeHe u orpaxgaHe, D — naculle noacsa-
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SUMMARY
At the Mountain Grasslands
Research Centre from the Bucegi

Plateau, located at 1800 meters altitude in
the juniper subalpine level (Pinus mugo)
on a grassland invaded in 40-60% by
Nardus stricta, have been carried out
experiments to improve pastures and
exploitation with dairy cows Schwyz
breed, since 1995..

In the paper are presented data, on
average 20 vyears, for 5 types of
improvement and exploitation with dairy
cows of subalpine grassland, respectively:
T — (control plot), degraded pasture of
Nardus stricta, located peripherally on the
experimental field; A — pasture of Nardus
stricta partially improved by paddocking;
B - pasture of Nardus stricta improved by

chemical fertilization follow by
paddocking; C - natural pasture improved
by liming, chemical (fertilization and

paddocking, D — reseeded pasture in
1995 year, after which was applied liming,



0 npe3 1995, cnes KOeETO MPUIOXKEHO
BapyBsaHe, XUMUYECKO  TOpEHe n
orpaxgaHe.

Pesyntatute nogyeprtaBaT oONTU-
MafniHaTta cTpaTervs 3a npemMvHaBaHe KbM
6M0NOrNYHO 3emegenve, npwm
cybannuinckn TpeBOCTOMN.

3abenssaHo e, 4ye cnep 20 roguHu,
ypes 4YacTMYHO NofobpsiBaHe Ha TPEBHO-
TO MOKPWUTME Ype3 orpaxiaaHe M paumo-
Ha/lHa nawa ¢ onTuMaJsieH 6poli XXUBOTHU
Ha XekTap, M/IEKONPON3BOACTBO € yBesu-
YyeHo caMmo ¢ 45% (A BapuaHT).

B CpaBHeHuMe, noaobpeHuTe
BapuaHTn 4pe3 NoBbPXHOCTHW onepauunu
(B n C) n nbnHo noacssaHe (D), cpegHo
3a nepuog ot 20 roguHu, npepocraBAT
yBenuyasaHe 0T 3 A0 4.8 NbTN Ha CyxoTo
BewecTBo, 1 oT 3.8 A0 5.1 NbTM MAAKO Ha
XeKTap, CnpsiMo KOHTposiHuS napuen (T),
KOeTO e noeeye 0T y6eanTesnHo.

KntouoBn agymun:  cybannuiicku
nacuwa, Nardus stricta, orpaxgaHe,
BapyBaHe, TpeTupaHe ¢ xepbuuna, nawa

yBO/,

[MnaHnHCKUTE TPEBOCTOU B
pymbHCKMTe KapnaTu gocera He ca
BK/THOYBAHW B MHTEH3MBHA cUcTemMa
3a HaTopsiBaHe C GUONOrMYHU NN
XUMUYECKN TOPOBE, B CpaBHEHMNE C
apyrv  abpxasu  OT  3anagHa
EBpona € no-pas3BuUTO >XMUBOTHO-
BbACTBO, KOWUTO npunarat [o3u
a3otr oT noHe 150-200 kg/ha Ha
rogvHa, B NPOAb/HKEHNE HA HSKO-
JIKO feceTnneTus.

Mopagn nunca Ha TOpeHe K
HepasyMHO M3non3BaHe, NoBe4vyeTo
MJaHWHCKN TPEeBOCTOU B PyMbHUS
ca B HanpeaHan cTaaui Ha gerpa-
Jauus, kato npeobnagasalimaT
BUO npu Tax e kaptbn (Nardus
stricta) n gpyrn Bugose 6e3 CTO-
naHcko 3HauyeHue (Barbulescu and
Motca, 1983; Puscaru et al., 1956).
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chemical fertilization and paddocking.

The results highlighted the optimal
strategy for conversion to organic farming,
on subalpine grasslands.

It has been noticed that, after 20
years, by improving partially of grassy
carpet by paddocking and rational grazing
with optimal livestock unit per hectare,
milk production was increased only with
45% (A variant).

In  comparison, the improved
variants by surface operations (B and C)
and total reseeding (D) ,on an average of
20 years, provide increases of 3 to 4.8
times DM and 3.8 to 5.1 times milk per
hectare, versus control plot (T), which is
more than conclusive.

Key words: subalpine pastures,
Nardus stricta species, paddocking,
liming, herbicide treatment, grazing

INTRODUCTION

Mountain grasslands in the
Romanian Carpathians were not
included yet in a more intensive
system of fertilization with organic
or chemical fertilizers compared to

other countries from Western
Europe with  more developed
animal husbandry, where have

applied doses of at least 150-200
kg N/ha per year, during more
decades.

Because of this deficiency of
fertilization and  unreasonable
utilization, the most mountain
Romanian grasslands are in an
advanced stage of degradation,
being dominated by species
Nardus stricta and other worthless
species. (Barbulescu and Motca,
1983; Puscaru et al., 1956).



dupekTHaTta npomsHa Ha ger-
pagupann TpeBoCTOM B GUONOTNY-
HO 3emefesie € Hanb/IHO He-
epekTMBHa 6€3 UANOCTHO MoAo-
6psiBaHE Ka4yecTBOTO Ha TpeBOC-
TOA C KOHBEHLUMOHas/IHN cpencTBa.
MbpBO, BCUYKM AbpXKaBW, KOUTO
npemMmHaBaT KbM OWMOSIOTMYHO 3e-
Meaenue mMmat go6po TPEBHO MOK-
putne, obpasyBaHO nopagu npu-
naraHv TopoBe U pasymHa ynotpe-
6a Ha TpeBOCTOMTE 4pe3 nawa u
kocutoba.

B PymbHMA ce npunara naes-
Ta 3a OMPEKTHO NpemuHaBaHe OT
Jerpagvpanu nacua KbM 610s10-
rMYHO 3emepesnive, KOeTo e ronsma
rpewka, KOATO e [AelCTBUTEsSTHO
[OoKasaHa u4pe3 npoab/HKUTENEH
eKCnepumeHT B NJiaHnHa byyepxu.
Mpn no-Masiku panoHn, BbPXY
CK/IOH, npwu HeobpaboTBaHa Mo-
BbPXHOCT WX MOYBM CbC CKasu
MOXe [a Cce U3Mnos3Ba cucrema 3a
orpaxgaHe, KaTo OCHOBHO CPeACTBO
3a nogob6psiBaHe Ha TPeBOCTOS U 3a
MPUNOXEHNE Ha OpraHWyHW TOpPOBE
(Marusca and Frame, 2003).

BbB BCMYKM cnyyan, MbpBO €
Heo6xoauMo Aa ce M3non3BaT He-
Ce/IeKTUBHWN xepbuunamn, sapysaHe
N XMMUYecKo TopeHe ¢ ¢hocdop B
orpageHn 30HUM Wav ga ce npuso-
Xar asoTHW TopoBe, nocre cnep 2
roaMHn Ha npeobpasyBaHe MOXxe
Aa nNpeMmnHe KbM npaBuIHO 61oso-
TMYHO 3emefenve 3a fJa ce
nonyyar OUONOTMYHM  XKMBOTHCKM
NMPOAYKTW.
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Direct change of degraded
grasslands in an organic farming is
totally ineffective without radically
improve the quality of sward with
conventional means.

At start all countries that make the
transition to organic farming have a
valuable grassy carpet because of
fertilizers applied and a rational
use of grasslands by grazing and
cutting.

In Romania is practicing the
idea of direct transition from
degraded pastures to organic
farming, which is a big error that is

proved concretely through
longstanding experimentation in
Bucegi Mountains. On smaller
areas, on slopes, on non-

mechanized surface or soils with
rocks can be used paddocking
system as the main means of
improving the sward and for
organic fertilizing (Marusca and
Frame, 2003).

In all cases, it is firstly
necessary to use total herbicides,
liming and chemical fertilization
with phosphorus in paddocked
areas or for completeness the
application of nitrogen fertilizers,
then after 2 years of conversion it
can proceed to a proper organic
farming to achieve organic animal
products.



MATEPVANT N METO4U

EkcnepnmeHTUTE Ca 3anou-
HaTn npe3 1995 B UN3cneposarten-
ckaTa 6a3a 3a MNJaHUHCKN TpeBO-
CTOoM B nnaHuHata byuyexwu, pasno-
noxeHa Ha 1.800 m H.B., B Ccy6-
aNNUIACKN NNAHWHCKN MOSIC C KNekK
(Pinus mugo) B nacuuia ¢ KapTb/
(Nardus stricta), koliTo npeobnaga-
Ba ¢ 40-60%.

3a fga ce nocrturHart uenurte
Ha wu3cnefBaHeTO e Cb3gafeHo
ekcnepumeHTaniHOTO none. Kpatko
npeacTaBsiHe Ha eKCnepuMeHTasH-
Te BapvaHTM 3a nogobpssaHe Ha
gerpagnpann cyb6annuickm nacu-
wa c kaptbn (Nardus stricta) u
nacuuHO M3Mosi3BaHe Ha MJIeYHU
Kpasu nopoga "LUswuy", 3anousai-
K/ B HQ4aUs10TO Ha OHM A0 NbpBaTa
JecToHeBka Ha centemBpu (npu-
6/1M31TEIHO 85 NacuLHU gHK).

- T - NONYyNOCTOAHHO nacuiie
Jerpagvpano nopagu MHeasusa Ha
kapTbn (Nardus stricta), Hecb06-
pa3Ha nawa (1996-1999), KoHTpO-
NIeH napuen;

- A - NONYNOCTOAHHO nacwuie
c kapTbn (Nardus stricta), yactuu-
HO nogo6bpeHo C MeTod Ha
orpaxpgaHe, pauuMoHasiHa nawa
(2000-2015);

- B - nonynocTofiHHO nacuuie
c kaptbn (Nardus stricta), nogo6-
pPeHO 4ype3 TopeHe ¢ xumukasim N
150 kg/ha + 50 kg/ha P205: + 5
kg/ha K20, B Tpy nopefHu rognHu,
nocnegBaHo OT nawa Ha efHa
KpaBa/6 m?, 3a 5 HoLw, npe3 2004 n
2010, c egHOBPEMEHHO Mpwuo-
XeHne Ha 100 kg/ha P205,
(1996-2015);
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MATERIAL AND METHODS

The experiments were started
in 1995 to Research Base of
Mountain Grasslands from Bucegi
Plateau, located at 1.800 m
altitude, in the sub-alpine mountain
pine (Pinus mugo) on a dominated
pasture of Nardus stricta species
with a rate of 40-60%.

To achieve the purpose of
testing was designed an
experimental  field. A  brief
presentation of  experimental
variations to improve degraded
subalpine pastures of Nardus
stricta and use by grazing with
dairy cows, brown Schwyz breed,
starting on begin of June up to the
first decade of September (approx.
85 grazing days):

- T - semi-permanent pasture
degraded by Nardus stricta
invasion, grazed unreasonable
(1996-1999), control plot;

- A - semi-permanent pasture
of  Nardus stricta, partially
improved by paddocking method,
rational grazed (2000-2015);

- B - semi-permanent pasture
of Nardus stricta, improved by
fertilization with chemicals N 150
kg/ha + 50 kg/ha P,0Os: + 50 kg/ha
K.O, on three consecutive years,
followed by grazing one cow/6 m?,
5 nights, in 2004 and 2010
simultaneously with application of
100 kg/ha P,0s, (1996-2015);



- C - kaTo BapuaHT B, 3aefHO
C BapyBaHe C npaxoobpasHa Bap
[0 nocTuraHe Ha HeobXxoAMMOTO
KMncesnMHHO HMBo ¢ Ah 2/3 (npn6nu-
3utesnHo 7.5 t/ha CaO, 1995-2015);

- D - CbWOTO TOpeHe karo
BapmnaHTn B n C, BapyBaHe KaTo
pa3tBopa B C, TpetupaH c xepbu-
uma, rnmdposat (Roundup, 5 I/ha),
06paboTKka Ha TPeBOCTOSA C KyNTU-
BaTop Ha Absi6oymHa oT 10-12 cm,
n 3acatr npe3 1995 c TpeBHU

CMeckn  cbabpkawm:  Phleum
pratense, copt "®asoput” (40%),
Festuca pratensis, copt
"TpaHcunBaHckn" (25%), Lolium
perenne, copTt “"Mapa" (5%),

Trifolium hybridum, copT "Bpawos”
(15%) wn Lotus corniculatus, copt
"Nneaga” (15%) (1995-2015).

YmMuwneHo  Bugosete  OT
MecTHaTa dhiopa Ha cybannuiickm-
Te nacuuia He ca C/I0KeHu B
cMeckarta CbC CemeHa, 3a ga ce
3Hae C no-rosisiMa TOYHOCT Cb3ja-
BaHeTO M AbJroTpanHocTTa Ha
3acetTute pacTeHus (exerogeH
OAn Ha y4dacTue) B MNOACATOTO
nacuuie.

PE3YJITATN N OBCbXAAHE
B npoussogutenHoctta Ha

aerpagmpanure cybannuinckn
TpeBocToun (Tabnuua 1) goMmuHMpa
BUA, Nardus stricta, KaTto

KO/IMYECTBOTO Ha CyXO BeLLecTBO
(CB) n kpaBe M/isikO, CpefHO 3a
nepuog oT 4yetupu roguHm e 1.2
t/ha CB n 846 I/ha (Bap. 1).
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- C - idem variant B, plus
liming with powdered Ilime to
correct acidity level at Ah 2/3
(approx. 7.5 t/ha CaO, 1995-2015);

- D - the same fertilization as
variants B and C, liming as solution
C, treated with herbicide,
glyphosate (Roundup, 5 I/ha, 1995,
on summer), sward processing
with tiller at a depth of 10-12 cm,
and sown, in 1995, with a mixture
of herbage seeds consists of:
Phleum pratense, Favorit variety

(40%)), Festuca pratensis,
Transilvan variety (25%), Lolium
perenne, Mara variety (5%),

Trifolium hybridum, Brasov variety
(15%) and Lotus corniculatus,
Livada variety (15%) (1995-2015).

Intentionally, the species from
spontaneous flora of subalpine
pastures have been not introduced
in seed mixture, to know more
precisely the establishment and
longevity of sown plants (annual
participation rate) in reseeded
pasture.

RESULTS AND DISCUSSION

Productivity of degraded
subalpine grasslands (Table 1)
dominated by Nardus stricta
species, quantified by dry matter
(DM) and cow milk, averaged over
four years was 1.2 t’/ha, DM and
846 I/ha (var. 1).



Tabnuua 1. CpaBHUTENHW AaHHW CPeAHO 3a NPOAYKTUBHOCTTa Ha cybannuiicku
nacuwa c Nardus stricta nogobpeHn ¢ pasnnyHu metogu, 3a nepuog ot 20
roanHun, Blana — Bucegi 1996-2015

Table 1. Comparative average data regarding the productivity of subalpine
Nardus stricta pastures improved by different methods, on 20 years, Blana —
Bucegi 1996-2015

[o6uB Ha cyxo lMpoun3soacTeo
BapwuaHT/Variant BewecTBo (CB) Ha KpaBe M/ISKO
(Fpyna oT MmneyHu kpasu/Lot of dairy cow) Dry mater Cow milk
production, (DM) production
t/ha % I/ha %
T *) — koHTponeH napuen/control plot, Nardus stricta 40 — 60 % 1,20 100 846 100
/A **) — pauyoHanHa nawa/yacTmyHo orpaxgaHe 1,93 160 1.224 145
rational grazing, partially paddocked
B ***)— Top NPK + orpaxpgaHe + P (npunoxeHue Ha docdop 3,59 300 3.224 381
fertilization NPK + paddocking+ P(phosphorus application)
C***) — apyBaHe CaO + TopeHe NPK + orpaxgaHe + P 4,42 368 3.862 457
(npunoxexue Ha docgpop) / liming CaO + fertilization NPK +
paddocking+ P (phosphorus application)
D***) — nocsBaHe + BapysaHe CaO + Top NPK+orpaxgaHe+ P 5,72 479 4.320 511
(Npunoxexue Ha docgop)/sowing + liming CaO +
fertilization NPK+paddocking+ P (phosphorus application)

*) T = cTafo U3BbH eKCNepyMEeHTaNIHOTO NoJsie Ha naaTo byuyexu, ¢ gaHHU cbbpaHu B nepuoga 1996-1999,
HaToBapeHOCT Ha nacuieTo oT 0.6 XXE (xmBoTuHCKM eanHuum) / ha / 85 nacuiiHn gHu;

**) A = rpyna oT KpaBu, KOMTO nacaTt B ekCcnepMmeHTasiHOTO none, Ha 30 xekTapa, B nepuoga ot 2000-2015,
¢ HaTtoBapeHocT oT 1.2 XKE / ha / 85 nacuiiHu gHu;

***) B, C n D B nepnoga 1996 — 2015 cbe cpegHa HaTtoBapeHocT oT 4 )XKE / ha / 85 gHu.

*) T = the herd outside of experimental field from Bucegi Plateau, with data collected in the period
1996-1999, with a stocking rate of 0.6 LU (livestock unit) / ha / 85 grazing days;

**) A = group of cows that graze in the experimental field, on 30 hectares, in the period 2000-2015, with a
stocking rate of 1.2 LU / ha / 85 grazing days;

***) B, C and D in the period 1996 - 2015 with an average stocking rate of 4 LU / ha / 85 days.

[OVNpPEeKTHOTO npemMnHaBaHe Ha
Tesu nacvwa c gerpagupan Tpeso-
CTON KbM edqIeKTMBHO OMOIOrMYHO
3emMefenne e noyvT HEeBb3MOXHO,
MMaiiki npeasug TBbpAE HUCKOTO
HVWBO Ha MPOAYKTUBHOCT U TBbpAE
6aBHOTO MpeMuMHaBaHe KbM MNoA-
XOAALLO NOKpUTHE.

Cnen 20 roguHW, TPEBHOTO
NOKPUTUE € 4YaCTUYHO NoAo6pPEeHOo
ypes paumoHasHa nawa c onTu-
MasiHa HaTOBapeHoCT, a MJIeKo-
NpoOu3BOACTBO Ce yBe/nMyaBa ca-
MO C 45%, KOeTo e TBbpAe MaJsIKo.

3a cpaBHeHune, nogobpeHnTe
BapuaHTU 4ype3 MOBBbPXHOCTHU
onepaumm (B u C) M nNbMHO

A direct conversion of these
pastures with degraded sward to
an effective organic farming it is
almost impossible, given the very
low level of productivity and very
slow evolution to a proper carpet.

After 20 years, grassy carpet,
partially ameliorated by rational
grazing and used by grazing with
an optimal stocking rate, the milk
production increased by only 45%,
which is very little.

In comparison, the improved
variants by surface operations (B
and C) and total reseeding (D) ,on
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noacssaHe (D), cpegHo 3a nepuop,
ot 20 roauHu, ce ocurypsasa
yBenmyaBaHe oT 3 00 4.8 NbTN Ha
CYyXO0TO BeLw,ecTBo, 1 oT 3.8 o 5.1
MbTU M/ISKO Ha XekTtap, CnpsamMo
KOHTposiHusa napuen (T), KoeTo e
noeseye OT yoeauTesiHo.

Upe3 KOHBEHUMOHas/HM one-
paunn 3a nogobpsisaHe n3BbLpLIE-
H¥ c BapuaHTu B, C u D, nocneg-
BaHW OT ABe roguHu Ha npemMuHa-
BaHe KbM OMO/IOTMYHO 3emefe-
nne, po6ws Ha CB wn wmMnsko
joctura A0 ONTUMasIHOTO HUBO
(Tabnuua 2 n 3).

an average of 20 years, provide
increases of 3 to 4.8 times DM and
3.8 to 5.1 times milk per hectare,
versus control plot (T), which is
more than conclusive.

By conventional improve-
ment operations carried out in
variants B, C and D, followed by
two years of conversion to organic
farming, yield of DM and milk are
at the optimum level (Table 2 and
3).

Tabnuua 2. lnHamMmrKa Ha cpefHus 006MB Ha CyXO BeLLeCTBO Npu cybainuiicku
nono6peHn nacuvula, bnaHa - byuexu 1996-2015
Table 2. Dynamics of the average dry mater yield on subalpine improved

pastures, Blana - Bucegi 1996-2015

Crhecndukaums Mepuon [o6ue CB/DM yield, t/ha
Specification Period B c D
1995 * * C xepbuumnan
* BapysaH BapyBaH
MenuopaTneHo nogobpsBaHe :
Pedoan?eliorative inﬁprcf’vement i Limed sacABan
* Herbicided
limed
Sown
1. KOHBEHLMOHaIHO NPOU3BOACTBO
Conventional Production 1996 - 2000 | 3,28 3,82 4,71
ExerofHo TopeHe, nocnefosarteniHo 3a 3 roauHu, ¢
150 kg/ha N, 50 kg/ha P,Os 1 50
kg/haK,0,/nocnefsaHo OT 2 roguHW Nepuos, Ha
npeobpasyBaHe
/Annual fertilization, consecutively three years, with 150
kg/ha N, 50 kg/ha P,Os and 50 kg/haK;O, /followed by
two years of conversion
2. BnonoruyHa npoaykuus a)2001-2005| 3,90 5,16 7,95
Organic production
OrpaxeHue ¢ efHa kpaa/6 m? + 5 Howw + 100 kg /  [0)2006-2010 | 2,99 3,67 5,64
ha P,0s, 6ronornyHa npoaykums 3a nepuog, ot 6 €)2011-2015 | 4,20 5,01 4,70
rognHu CpegHo 3,70 4,61 6,10
Paddocking one cow / 6 m?, Average
5 nights + 100 kg/ha P,Os organic product in a period 2001-2015
of 6 years
O6uo cpegHo/General average 1996 - 2015 | 3,59 4,42 5,75
Bb34eiicTBME Ha BapyBaHeTo 3a nepuog, ot 20 roa. 100 123 160
Effect of liming for 20 years period
Bb3aeiicTBMe Ha cenTOa 3a nepuog ot 20 T. * 100 130
Effect of sowing for 20 years period
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Tabnuua 3. AMHamuka Ha cpefHOTO MJ/IEKOMNPOM3BOACTBO BbpPXY Cybannuinckm
nono6peHn nacuila, bnaHa - byuexu 1996-2015, %
Table 3. Dynamics of the average milk production on subalpine improved

pastures, Blana - Bucegi 1996-2015, %

Cniecudpmkauus Mepuop Miekonpon3BoACTBO
Specification Period Milk production, (I/ha)
B C D
1995 * * C xepbuumnan
* BapyBaH BapysaH
o © | Timed | sacasan
* Herbicided
Limed
Sown
1. KOHBEHLMOHa/IHO NPON3BOACTBO
Conventional Production 1996-2000 3.652 4.417 4.709
ExerofHo TopeHe, nocniefosaresniHo 3a 3 roauHu,
c 150 kg/ha N, 50 kg/ha P,Os 1 50
kg/haK,0,/nocnefsaHo oT 2 roAvHW nepuog Ha
npeobpasyBaHe
Annual fertilization, consecutively three years, with
150 kg/ha N, 50 kg/ha P,Os and 50 kg / hakK,0,
followed by two years of conversion
2. OpraH_VNHa npoaykums a) 2001-2005 2291 3.259 4.617
Organic production
Orpax/eHnue ¢ eaHa kpasa/6 m” + 5 Howwm + 100 b) 2006-2010 | 3.700 4.073 4.485
kag/ha P,Os, 6nonornyHa npoaykumus 3a nepuofd ot 6 |c) 2011-2015 3.254 3.700 3.472
rofvHu CpegHo 3.081 3.676 4.191
Paddocking one cow / 6 m?,5 nights + 100 kg/ha Average
P,Os, organic product in a period of 6 years 2001-2015
O6uwo cpegHo/General average 1996-2015 3.367 3.862 4.320
Bb34eiicTBME Ha BapyBaHeTo 3a nepunog ot 20 roanHn 100% 120% 134%
Effect of liming for 20 years period
Bb3genicTBMe Ha cenTba 3a nepunog ot 20 rognHn * 100% 112%
Effect of sowing for 20 years period

CpegHo 3a nepuog ot 20
roguHu, TpeTupaHeTo C Bap yBe-
NnyaBa nNpoaykTuBHOCT Ha CB c
23% n 60% B noacAaATM nacuwia n
BMCOKOKa4YeCTBEH oypax.

B cbwua nepuon, BapyBaHe-
TO YyBefiMyaBa MJ1EKONPON3BOA-
cTBO ¢ 20% npu NOAynocTOAHHO

nacuwe wn 34% npu 3acATo
nacuuie.
He ca Heobxoanmm Tpy-

[OEMKM WMKOHOMWYECKU U34mncne-
HMA 3a fa ce MNoKaxe WKOHOMMU-
yeckara e(peKkTMBHOCT Ha BapyBa-
HEeTO, KOeTo uMa Bb3Aencrame
noseye ot 25-30 rogvHn, n Ha
3acATO nacuuie, Koeto Moxe aa

On 20 years average, the
liming treatment increased
production of DM with 23% and
60% in reseeded pastures and a
high-quality forage.

In the same period the liming
proved an increase in milk
production of 20% on semi-
permanent pasture and 34% on
sown pasture.

No laborious economic
calculations are necessary to
demonstrate the economic

efficiency of liming that has an
effect more than 25-30 years and
pasture sown establishing which
can be used nearly 20 years, even
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6bae m3nonssaHo noHe 20 rogu-

HY, gopu npmn 1.800 m HagmopcKa

BucoumHa (Tabnuua 4).

at 1.800 m altitude (Table 4).

Tabnuuya 4. JMHaMuKa Ha OTHOCUTENIHO BapyBaHe M epekT Ha 3acsiBaHe BbpXY
no6buea Ha CB 1 mnekonponsBoAcTBO, bnaHa - byuexun 1996-2015

Table 4. Dynamics of the relative liming and sowing effect on DM yield and milk
production, Blana — Bucegi 1996-2015

Mepuogp, Bb3geiicTBme Ha BapyBaHeTO | Bb3geicTBume Ha centba
Period (B cnpsimo C (C cnpsaamo D
Effect of liming Effect of sowing
(B versus C) (C versus D)
Jo6uvs CB/DM yield (%)
a) 2001-2005 132 154
b) 2006-2010 123 154
¢) 2011-2015 119 94
CpepnHo CB/Average of DM (%) 125 132
MnekonpounssogcTteo/Milk production (%)
a) 2001-2005 142 142
b) 2006-2010 110 110
c) 2011-2015 114 94
CpenHO MNEKONpPomn3BoACTBO 119 114
Average of milk production (%)
Mpn aHanmM3a Ha 6uonorny- Analysing the organic

HaTa npoAaykuua 3a nepuog oT
neTHagecet roanHn (2001-2015)
ce YyCTaHOBM, Ye Bb3AENCTBMETO
Ha BapyBaHeTO Hamansasa oOT 32
[0 19%, a fobmsbT Ha CB Ha 3a-
ceTumsa TpeBocTon oT 154 a0 94%.
CobwmaT cnag ce 3abensssa
npu CpefHOTO MJIEKONPOWU3BOACT-
BO B NofobpeHuTe BapnaHtu. AKO
Ce CcpaBHM BCeKU OT nofobpeHute
BapuaHTu ¢ Apyrnte asiTepHaTuBum,
T = cTaf0 U3BLH eKcnepumMeHTasl-
HOTO none wnn A = pauunoHasiHa
nawa, n orpaxpaHe kKarto efuH-
CTBEHUAT HauMH 3a OWOMOTMYHO
TopeHe Ha nacuwa ¢ Nardus
stricta, ce ycTaHoBsiBa Heob6xoau-
MOCT OT nogobpsiBaHe Ha TpeBO-
CTOS U CNnef 2 roavHu Ha LeneHaco-
YyeHO TpaHctopmupaHe pga ce
CTUrHe A0 BUONOTNYHO 3eMesenue.

production on fifteen year period,
2001-2015, it is found that the
effect of liming is in retreat from 32
to 19% and the DM vyield of sown
grassland from 154 to 94%.

The same decline has and
average milk production in the
improved variants. If will compare
any improved variant with other
alternatives, T = herd outside of
the experimental field or A =
rational grazing and paddocked as
the only means of organic
fertilization on Nardus stricta
pastures, it is found the necessity
to improve the sward by and after
2 years of legal conversion to get
to organic farming.
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Ycnosusata Ha HemexaHWusu-
paHuTe MOBBLPXHOCTM W  ApYrK
NOCTOSAHHM 30HM MoraT ga 6bvaar
N3Mnon3BaHn 3a nofgobpsiBaHe Ha
cucteMara Ha orpaxjaHe, HO B
cnyyas Ha nacuwa c¢ Nardus
stricta T4 ce paswwupsBa MHOrO,
kaTo o 20 roanHu Wwe mMoxe fa ce
n3nosizBa camo Bbpxy 15% ot
panoHa.

Taka 4yecTo npenopbkaTta, ye
cuctemara Moxe fga nofobpu
nacuwa AOMUHUPAHW OT KapTb/i
camo 4ypes3 orpaxgaHe B pasymMeH
nepuog e camo 4acTUYHO BSIPHA,
Tbil KATO TH He pellaBa Hamb/IHO
nofobpsBaHeTo Ha Aerpagvpanus
TPEBOTON, Npeamn NPUIoXKeHne Ha
610I0TMYHO 3emepernve.

n3BOAMN

lNnaHnHCKUTE nacuwia c go-
MuUHUpaHe Ha Buaa Nardus stricta
He MoraT AVPEKTHO U Hanb/IHO Aa
6baar npegHasHavyeHu 3a 6uoso-
rMYHO 3emepdenue, nopaau gerpa-
Anpanina TPeBOCTOW M NPOABIIKM-
TenHus nepuopg 3a nogobpsisaHe
Ha cucTtemata 3a oOrpaxjaHe,
KOATO MOXe fa nokpue o 15% ot
MOBBbPXHOCTTA,

MpUNOXEHNETO Ha KOHBEH-
LUMOHa/IHN MeToaM 3a nopobpsisa-
He Ha ferpagmpasn TpeBoCTOol Ype3
ynoTtpeba Ha xepbuuna, BapyBaHe,
noAcsiBaHe W TopeHe 3 nopeaHu
roavHW, creiBaHn oT 2 rofuHu Ha
npeobpasyBaHe € ONTUMASTHUAT
MeTo[ 3a [MpemMuMHaBaHe KbM
61ONOrMYHO 3emMesernve;

Pesyntatute nonyyeHu B

On the no mechanized
surfaces or other stationary area
conditions can be wused for
improving the paddocking system,
but in this case of Nardus stricta
pastures it extends very long,
being possible in 20 years only on
15% of the area.

So, often the recommendation
that it can improve the pastures
dominated by Nardus stricta only by
paddocking in a reasonable period
is only partially correct, because it
not fully solve the improvement of
degraded sward, before
implementation of organic farming.

CONCLUSIONS
Mountain pastures dominated
by species Nardus stricta species
cannot be intended directly and
entirely for organic farming, because
of the degraded sward and a very
long period to improve by
paddocking system; it can cover up

to 15% of the surface;

Applying the conventional
methods to improve the degraded
sward by herbicide use, liming,
reseeding and fertilizing 3
consecutive years, followed by 2
years of conversion is the optimal
method of transition to organic
farming;

The results obtained in a
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NMOCTOAHHO MACTO B N/iaTto byuexu,
pas3nonoxeHo Ha 1.800 m Hagmop-
CKa BMCOYMHaA, oYyepTaBar oONTU-
MasiHata cTpaTterna 3a npemMuHa-
BaHe KbM OGMOIOrMYHO 3emeaenue,
KbAeTo ce goctura cpegHo no 4.8
t/ha CB n 3.650 I/ha kpaBe Mnsko,
cpepfHo 3a nepuog ot 15 roguHu, B
cpaBHeHne c¢ 1.2 t/ha CB un 850
I’/ha mnako pobutm Ha 651M3Ko
Henogpob6eHo nacuue, cYMTaHo 3a
KOHTPOJIEH napuen,

EdektbT 0T nogobpeHneTo
Ha Kasiuma cpefHo 3a nepuog ot
20 roguHn e 25-60% B pobaBka
KbM npoun3soacteoTo Ha CB n 20-
34% 3a MNeKonpousBOACTBO, Koe-
TO ce cuuTa, 4e MOXe jJa uma
Bb3gelictBne Ao 25-30 rogmHu u
noseue,

Bb3gencteneto Ha nopcs-
BaHeTO B CpaBHEeHWe C Nnosynoc-
TOSAAHHO Nacwulle 3a CblMA nepuos,
oT 20 rogmuHn ce nposssaBa ¢ 30%
Nno-BMCOK A06mB Ha CB u 12% 3a
MJ/IEKONPOU3BOACTBOTO, KaTto fo6pa-
Ta e(peKTMBHOCT Ce orpaHuyasa OT

stationary from Bucegi Plateau,
located at 1.800 m altitude,
highlighted the optimal strategy of
transition to organic farming, where
it obtained an average 4.8 t’/ha DM
and 3.650 I/ha of cow milk, on 15
years average, compared to 1.2
t/ha DM and 850 I/ha milk made on
nearby unimproved pasture,
regarded as a control plot;

Effect of calcium amendment
on 20-year average was 25-60% in
addition to the production of DM and
20-34% for milk  production,
estimating that it may have effect up
to 25-30 years and more;

Effect of reseeded versus
semi-permanent pasture on the
same period of 20 years was 30%
higher for the DM yield and 12%
for milk production, being limited to
15 to 20 years with a good
efficiency, applicable the smaller

15 po 20 roguHu, KOeTo e NpuIoXm- areas, suitable agricultural
MO 3a Mo-MaJikv 30HU, 1 noaxogsuia | mechanization.
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PE3HOME

MouepHaTa (Medicago sativa L.) e
MHoOroroguiHa 6060Ba TpeBa, xapakrep-
Ha C BMCOK Oo06MB M A06PO KayecTso.
AHTpakHO3aTa npu JouepHarta, 4MnTo
npuunHuTenu ca Colletotrichum trifolii n C.
destructivum, e LUMPOKO pasnpocTpaHeHa
6onect B Cbpbus, KOATO nNpean3BrkBa
CEpPUO3HM UMKOHOMMYeckn weTn. [pes
NATOTO M eceHTa B MOJIETO 3anoysar ga
ce nosiaABaT 60/1HM pacTeHus. MbuukaTa
KO/OHU3Mpa  3apaseHuTe cTebna u
HaBMM3a B KOpoHaTa W rNaBHUS KOPEH,
NPUUVHABANKM HeKpo3a Ha TbKaHuTe,
npeapasnosioKeHOCT KbM 3MMHN U3MPb3-
BaHus, yBsIXBaHe WM CMBPT Ha pacTe-
HMeTo. Crief, HAKOMKO AHU MMa NpoMsiHa B
KOHCMCTEHUMATA M UBEeTa, N ce nosiBsABa
HEPaBHOMEPEH pacTeX Ha W3NUTaHuTe
nsonatu. [lpoyyBaHETO BK/IKYBA OCEM
uzonata (Coll-4, Coll-8, Coll-9, Coll-18,
Coll-44, Coll-48, Coll-68 wun Coll-75),
npoun3nesnu OT HapaHABaHUSA OTKPUTU NO
ctrebnarta Ha npobu OT nwuUepHa B
Cbpbus. M3yyeHnTe msonatn ca kniacu-
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SUMMARY

Alfalfa (Medicago sativa L.) is a
perennial legume characterized by high
yield and good quality. Anthracanose of
alfalfa, causal agents Colletotrichum trifolii
and C. destructivum, prevalent in Serbia
regarding damages which induced,
represented economic important disease
on alfalfa. During the summer and autumn
diseased plants start to appear in the
field. The fungus colonizes infected stems
and enters the crown and taproot, causing
necrosis of tissue, predisposition to winter
injury, and wilting or plant death.

After a few days there is a culture change
in consistency and color, and there has
been the uneven growth of the tested
isolates.

The study included eight isolates (Coll-4,
Coll-8, Coll-9, Coll-18, Coll-44, Coll-48,
Coll-68 and Coll-75), originated from
lesions found on alfalfa stems sampled in
Serbia. The studied isolates were



dvumpaHn B Tpu Tpyny Bb3 OCHOBA Ha
MOPAIONOrMYHK CXOACTBA C pedhepeHTHU-
Te wamoBe o1 Bugose C. trifoli nu C.
destructivum. M3onatsT Coll-4, kolito ce
xapakrepusnpa kato C. trifolii uMa TbMHU
Mac/IMHEHO3€e1eHN KOJTOHWN, 6aBeH
pactexx B PDA cpepa (kapTtoceHo-
AekcTpo3seH arap). M3onatu Coll-8, Coll-9,
Coll-18, Coll-48, Coll-68 u Coll-75 ca
Xapaktepusmpanmu kato C. destructivum B
PDA cpefia, 0thopMAT KOSTOHUK C NamyKo-
nogobHa TbkaH, kaaudeHo-cuBa [0
6nefa mac/MHeHo3e leHa Ha UBAT 1 uvar
MHOr0 Mo-6bpP3 pacTex B CpaBHeHuEe ¢
nbpBaTta rpyna usonatu. Msonatute ot
TpetaTta rpyna C. linicola umat cBetno-
3eneH namykonogobeH muuen ¢ TbMHO-
3e/1eH LEeHTbP, KOUTO MMa Masiko no-cnab
pactex B CpaBHeEHME C BToparta rpyna
usonatu. MopdonoruyHata xapakrtepuc-
TMKa Ha wu3onatute Ha Colletotrichum
Spp., nNaTtoreHHW 3a JilouepHaTa B
Cbpbus, e ycnoBHa maeHTudrkauma 3a
BWOBOTO HMBO, KOATO Ce [AOKasBa Kato
HagexaHa. Te3n pesyntatm ce no-
TBbpXAaBaT OT MOMeKynspHata WAeHTU-
mkaums N xapakTepucTuka Ha uscneg-
BaHUTe nlonartu.

KnwovoBn  gymn:  aHTpakHOo3a,
nouepHa, MopdonorMyHa xapakTepucTrka,
Colletotrichum destructivum, C. linicola,
C. trifolii

yBO/

MouepHaTta (Medicago sativa
L.) € Haln-BaXHUAT M LUMPOKO pas-
npocTpaHeH Bug dpypaxkHa 6060Ba
TpeBa. Colletotrichum trifolii n C.
destructivum e rb6uyeH natore,
KOWTO npeamsBMKBa aHTpakHo3a
npu nwouepHaTa. AHTpakHo3ata
NPUYUHABA  3HAYUTESIHU  3aryom
npuM noceBuTe OT JoUepHa B
Cbpbusa (Vasi¢, 2013). MNMouseHOTO
3apassiBaHe Ha nwouepHata ¢ C.
destructivum npuumMHABa 3Hauu-
TenHun 3aryém B fobmnsa B CeBepHa
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classified into three groups based on
morphological  similarities  with  the
reference strains of type C. trifolii and C.
destructivum. Isolate Coll-4, which is
characterized as C. trifolii had dark olive-
green colonies, slow growing on PDA
medium.

Isolates Coll-8, Coll-9, Coll-18, Coll- 48,
Coll-68 and Coll-75 were characterized as
C. destructivum on PDA medium, formed
colonies with cotton-like texture, velvety
gray to pale olive green color and had a
much faster growth in comparison to the
first group of isolates. Isolates of the third
group C. linicola had a bright green
cotton-like mycelium with dark green
center and has a slightly lower growth
compared to the second group of isolates.

Morphological characterization of isolates
of Colletotrichum spp. pathogenic to
alfalfa  in Serbia is  conditional
identification to the species level and
proved to be reliable. These results are
confirmed by molecular identification and
characterization of studied isolates.

Key words: anthracnose, alfalfa,
morphological characterization,
Colletotrichum destructivum, C. linicola,
C. trifolii

INTRODUCTION

Alfalfa (Medicago sativa L.) is
the most important and widely
grown forage legume worldwide.
Colletotrichum  trifoli  and C.
destructivum is a fungal pathogen
which causes anthracnose disease
in alfalfa. Anthracnose causes
significant losses in alfalfa crops in

Serbia  (Vasi¢, 2013). Sail
infections of alfalfa by C.
destructivum have caused

considerable yield losses in North
America (Boland and Brochu,



Amepuka (Boland and Brochu,
1989), EBpona (Vasi¢, 2013), Ce-
BepHa u KOxHa Adpuka (Koch et
al., 1989). O6xBaTbT OT rocrTonpu-
eMHnum Ha C. destructivum e
LUMPOK 1 BKNOYBA peauua BuaoBse
nwouyepHa (Phaseolus lathyroides,
Glycine max, Trifolium spp. u
ApYyrn), TIOTIOH N KyKyBMYa npexaa
(Latundr-Dada et al., 1996).

3apaseHnTe pacTteHua npos-
BABAT CMMMTOMM NO cTebnara Kato
65110 XbATU, KaheHrkaBn, PoMm-
60BMAHN HapaHsiBaHWs, B KOUTO ce
passuBaT 4yepHM acepsynu
(Stuteville and Erwin, 1990). MNpwu
noaxo4sawmn ycrioBus, HapaHsiBa-
HUATa cTaBaT Mno-rofiemu, cpact-
BaT ce, obensatr 1 ybuBaTr egHO
nnn noseyve creb6na. bOUYKMTE
cnep ToBa ce pasnpocTpaHsasart
BbTPELUHO B ThKaHWTE Ha KOpOHa-
Ta OT HapaHsBaHus B OCHOBaTa Ha
cteb6nara. CMHbO-YEPHOTO NOTbM-
HsiBaHe Ha HanajgHartarta TbkaH Xa-
pakTepusunpa pasa Ha 6onecTTa, B
KOATO 3arHmBa kopoHata. CumnTto-
MUTE CbLLO Taka BK/oYBat noyep-
HSIBaHEe W yHULL0XaBaHe Ha ApbX-
KUTe KU obpasyBaHe Ha OBYapcka
rera, korato cre6/10TO yBsXBa U
ymMunpa BHe3arnHo.

Tobli Kato nwyepHaTa € MHO-
roroguwHa, rbomuknte morat ga
ce 3aAabpxaT B cTebsiata U Kopo-
HWTE Ha NouepHaTa, oTrnexaaHa
B MO-TOM/M palioHM 1 Aa 3apassr
MOBTOPHO  OKOJIHATE  pacTeHus,
KoraTo ycsioBusiTa ca 6s1aronpusT-
HW. AHTpakHo3aTa oOrpaHuyasa
NPOAYKTMBHOCTTA Ha JilouepHaTa
KaTo noB/MsBa Ha pacTtexa Ha
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1989), Europe (Vasi¢, 2013), North
and South Africa (Koch et al.,
1989). The host range of C.
destructivum is wide and includes
a number of legumes (Phaseolus
lathyroides, Glycine max, Trifolium
spp. and others), tobacco and
dodder (Latundr-Dada et al.,
1996).

Infected plants  manifest
symptoms on stems as sStraw-
colored, brown-bordered, and
diamond-shaped lesions in which
black acervuli develop (Stuteville
and Erwin, 1990). Under favorable
conditions, these lesions become
enlarged, coalesce, girdle, and Kill
one or more stems.

The fungus then spreads internally
into crown tissues from lesions on
stem bases. A Dbluish-black
discoloration of invaded tissue
characterizes the crown rot phase
of the disease.

Symptoms also include blackening
and kiling of petioles and
formation of a shepherd’s crook
when the stem wilts and dies
suddenly.

As alfalfa is a perennial, the
fungus can persist in stems and
crowns of alfalfa grown in warmer
areas and re-infect the surrounding

plants when conditions are
favorable.

Anthracnose limits alfalfa
production by affecting plant

growth, plant vigor, forage yield



pacTeHMeTo, XWU3HeHoCTTa, quy-
paxHnA fobus n kadyectso. Cepu-
O3Ha WHeKuMs npu noaat/vBm
COpTOBE JllOUEpHA MOXe [Ja
NpuUyYnHK 3aryém ot 25-30% BbLB
dypaxHua poobus (Barnes et al.,
1969).

Llen Ha HacTofwweTo n3cnes-
BaHe e fa ce onpegesnv mopgosno-
rmyHaTa xapakTepuctuka Ha W30-
natn Ha Colletotrichum spp. nato-
reHHu 3a nwouepHaTta B Covpbus u
Bb3MOXHOCT 3a WAeHTUMKaums
Ha BMAOBO HUBO.

MATEPVANT N METO4U

3onatute BKIHOYEHU B Hac-
TOALWETO n3c/eiBaHe ca CesiekTu-
paHn ot 2005 go 2010, kaTo npo-
N3Nmn3ar OT HapaHABaHUA OTKPUTU
no creb6na Ha nuepHa cbbpaHa B
Cobpbusa. M3cnepsaHeTo BK/IO4YBA
ocem msonara (Coll-4, Coll-8, Coll-
9, Coll-18, Coll-44, Coll-48, Coll-68
n Coll-75) (Tabnuua 1). CpaBHuU-
Te/IHOTO U3cnefBaHe BK/IOYBA ABa
pedepeHTHM nsonara: C.
destructivum CC657 (konekuus Ha
CBS cc Kyatypu OT nneceHn,
ApoXan, Gaktepuu, nnasMugn wm
dharn, Xonangus) n C. trifolii (CBS
158.83) (konekuma Ha CBS c

KyNnTypu OT TMJIECEHUN, [POXAM,
6aktepuu, nnasmmgn 1 - daru,
XonaHgusa). EkcnepuMmeHTBbT €

nposefeH B naboparopunte Ha
MHCTUTYT NO pypaxHn Kyntypw,
KpyweBau,
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and quality.

Severe infection in susceptible
alfalfa varieties can cause 25-30%
losses in forage yield (Barnes et
al., 1969).

The aim of this study was to
determine  the morphological
characterization of isolates of
Colletotrichum spp. pathogenic to
alfalfa in Serbia and the possibility
of identification to the species
level.

MATERIAL AND METHODS

Isolates included in this study
were selected from 2005 to 2010,
were originated from lesions found
on alfalfa stems sampled in Serbia.
The study included eight isolates
(Coll-4, Coll-8, Coll-9, Coll-18, Coll-
44, Coll-48, Coll-68 and Coll-75)
(Table 1). The comparattive study
included two referente isolate: C.
destructivum CC657 (CBS Culture
Collection of Fungi, Yeast,
Bacteria, Plasmids and Phages,
Netherlands) and C. trifolii (CBS
158.83) (CBS Culture Collection of
Fungi, Yeast, Bacteria, Plasmids
and Phages, Netherlands. The
experiment was conducted in the
laboratories of the Institute for
forage crops, KruSevac.



Tabnuua 1. U3onatu ot pog Colletotrichum n3dépaHun 3a nscnenBaHe
Table 1. Isolates from the genus Colletotrichum selected for research

MecTononoxeHue Okpbr/District FoguHa Ha PacTteHue- M3onatn
Locality usonara roctonpuemMHuk Isolates

Years of Plant host

isolate

C. BapBapuH/S. Varvarin  PacuHa/Rasina 2005 nouepHa/Alfalfa  Coll-4
BpaHewwn/Vranesi Pawwkn/Raski 2005 nouepHa/Alfalfa  Coll-8
no6ogep/Globoder PacuHa/Rasina 2005 nouepHa/Alfalfa  Coll-9
TpHaBun/Trnavci Huwasa/NiSava 2007 nouepHa/Alfalfa Coll-18
Cpnicka LipHsa/Srpska Crnja FOxHo6aHaTtcku/South Banat 2009 nouepHa/Alfalfa Coll-44
[o6pnueso/Dobricevo Momopasckn/Pomoravlje 2010 nouepHa/Alfalfa Coll-48
[asungosau/Davidovac MunHckn/PEinj 2010 nouepHa/Alfalfa Coll-68
Uypyr/Curug KOxxHo6aukn/South Backa 2010 nwouepHa/Alfalfa  Coll-75

M3onaTtute ca noasoXeHn Ha
WHTEH3UBHO HabMOAeHNe B Xpa-
HUTe/Ha cpefa no MeToguTe Ha
Baxter et al. (1983). (1983).
XapakTepuctukute Ha Kynrtypata
ca CcpaBHeHU u4pe3 KapToheHo-
nekctposeH arap (PDA), kato Tasu
XpaHuTtesnina cpega ce npuroTses
or 200 g kaprtodm, 17-20 g
hekcTpo3sa, 17-20 g arap n 1 nu-
Tbp pectunupaHa Boga (Dhingra
and Sinclair, 1995) n Arap ot
nucta Ha kapamdgumn (CLA) e
npuroteeH ot 20 rpama arap u
1000 ml pgectunvpaHa Boga, KbM
KOATO e gobaBeHa 4yacTt smcTa oT
kapamdumn kbM 2 ml oT cpepara
(Waller et al., 1998). NeT noBTOpE-
HUA OT BCEKM M30/1ar OT cpeja ca
MHKYGUpaHu npu 25 °C 1 onncaHu
Ha geceTns AeH OT MHKybauusTa.
JInHenHOTO yBenMyaBaHe B [Aua-
MeTbpa Ha KOMIOHUATa € OTYEeTEHO
KaTo cpefHa CTOMHOCT Ha m3mep-
BaHMATa N0 [ABe AuameTpasiHu
oCu, U3MepBaHoO OT AeH TpeTu Ao
[eH feceTu.

CTpykTyparta Ha Bb3ayLllHUA
Muuen, useta Ha nepechepusaTa
Ha KOJIOHMATa, 30HMpaHe u obpa-

Isolates were submitted to
intensive observation on nutritive
media by methods Baxter et al.
(1983). Culture traits were
compared on Potato Dexstrose
Agar (PDA), this nutritive media is
prepared from 200 g potatoes, 17-
20 g dexstrose, 17-20 g agar and
1 liter of distilled water (Dhingra
and Sinclair, 1995) and Carnation
Leaf-piece  Agar (CLA) was
prepared from 20 grams of agar
and 1000 ml of distilled water, to
which was added by a fragment of
the carnation leafs to 2 ml of
medium (Waller et al., 1998).

Five replicates of each isolate per
medium were incubated at 25 °C
and described on the tenth day of
incubation. Linear increase in
colony diameter was recorded as
the mean of measurements along
two diametrical axes measured
from day three to day ten.

Texture of aerial mycelium,
color of colony edges, zonation
and formation appressoria were
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3yBaHe Ha anpecopuun ca onvcaHu
oT Hawksworth (1974). Hanunune-
TO WM OTCHLCTBUETO Ha BJIACUHKM
B KynTypara e  onpefesieHo
cnopea metoga Ha Smith n Black
(1990). Bb3MOXHOCTUTE 3a Tesneo-
MOpdoeH eTan npu u3cnegsaHvuTe
ns3onatn ce onpefensart crnopej
MeTtoga Ha Baxter et al. (1983).
CpegHute pasmMepu Ha KOHUAWUU
ce onpegensat ypes wu3MepBaHe
Ob/DKMHaTa U WwnpoymHata Ha 30
c/ydyaliHO M36paHn KoHUgUW npu
n3cnefBaHn n3onatu oTrnexaaHu
Bbpxy PDA, kato e u3nonssaH
cBeT/IMHeH MuKkpockon (Olympus
CX41).

PE3YJITATU
Bcuukum n3onatu Ha
Colletotrichum spp. Bbpxy PDA

cpepa, 24 yaca cnepn nocssaHe,
o6pasyBaT HayanoToO Ha MuUuena,
651 1 Bb3AyWeEH Bua, AnameTbp
oT 3-4 mm. Cnep HAKOMKO AHU
nMa npomMsHa B KOHCUCTeHUMATa U
LuBeTa, KaTo ce nosiBsiBa HepasBHO-
MEpPHO M3pacTBaHe Ha n3nuTaHuTe
n3onatn. Bb3 ocHoBa Ha u3pase-
HUTE XapaKTepUCTUKK, KONIOHUUTE
oT rbouykn Colletotrichum spp.
mMorar ga 6baart knacudmumpanu B
TPV MOPJIOIOTUYHM TPYMN.
MbpBaTta rpyna  um3onatu
(Coll-4, CBS 158.83 onpepnenenu
kato C. trifolii) Bbpxy PDA cpepga,
3anousatr ga ocopmAT 6enesHu-
KaB MuUen npes nNbpBUA AeH Ha
nocsasaHe, C KOJ/1I0HUM OT 3-4 mm B
AnaMeTbp OKOJSI0 MACTOTO Ha Mo-
caBaHe. KoraTo Ko/ioHusaTa gocTur-
He 40 mm B AnameTbp, T4 3anou-

described by Hawksworth (1974).
Presence or absence of seta in
culture was determined using the
according methods by Smith and

Black (1990). Possibilities of
teleomorphic stage forming in
examined isolates were

determined using the according
method by Baxter et al. (1983).
Average dimensions of conidia
were determined by measuring the
length and width of 30 randomly
selected conidia studied isolates
grown on PDA, using a light
microscope (Olympus CX41).

RESULTS

All isolates of Colletotrichum
spp. on PDA medium, 24 h after
seeding, form the beginning of
mycelium, white and airy
appearance, diameter of 3-4 mm.
After a few days there is a culture
change in consistency and color,
and there has been the uneven
growth of the tested isolates. On

the basis of the expressed
features, colonies of fungi
Colletotrichum  spp. can be

classified into three morphological
groups.

The first group of isolates
(Coll-4, CBS 158.83 identified as
C. trifolii) on PDA medium, began
to form whitish mycelium in the first
day of seeding, with the colonies of
3-4 mm in diameter around the
place of seeding.

When the colony reached 40 mm
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Ba [a NoTbMHSABa B cpegara u ce
NMPOMEHSA KbM Mac/IMHEHO 3eJieH
UBAT, AokaTo nepudpepmuata Ha
KOJIOHNATA BCe oOule octaBa C
6enesHnkaB UBAT (CHuUMKa la).
MepudpepusATa Ha KoO/IOHUUTE €
usna v Nneko Bb/HOOOpasHa.
Kpalihata 30Ha e oT 6sna fo
MpbCcHO ©6sna. OT o6parHaTta
CTpaHa Ha KOJIOHWUTe, KpaliHaTta
30Ha € MPbCHO 6sina Ha UBAT C
TbMHOMAC/IMHEHA LieHTpasiHa YacT.

Btopata rpyna wu3sonartu
(Coll-8, Coll-9, Coll-18, Coll-48,
Coll-68, Coll-75, CC657 onpege-
neHn kato C. destructivum) cbLUO
odpopmAT 6enie3HnKaB Muuen ot 5
mm AnameTbp Ha MbpBUA OEH OT
nocsiBaHeTo, HO MmaT Masiko Mo-
6bp3 TeMn Ha pactex. Cnepn netus
[EH, KooHnuTe gocturat 55 mm B
AvameTbp M 3anoysar ga MnoTbM-
HABaT no cpegarta. Nepudpepusara
Ha KOJIOHMUTE € JIeKO BJlakHecTa.
KpaliHuTe 30HM ca C MPbCHO 65N
UBAT (CHMMKA 2a).

Tperatra rpyna uv3o0natu
odhopmAT 6enesHnKaB MuLes OKo-
IO MACTOTO Ha MocsBkara npes
NbpBUA eH Ha nocasBaHe. Juame-
TbpbT € 4-5 mm (Coll-44 ce naeH-
Tnchmumpa kato C. linicola). Cnep
neTus AeH Ha nocssaHe, KOJIOHUN-
Te gocturat 50 mm B AnamMeTsbp U
3anoysaT ga noTbMHABAT Mo cpe-
gara. MuuensT uMa namykoro-
[o6GHa TeKkcTypa C TbMEH LEeHTbP
CbC cuvB A0 61e40 Mac/MHEHO-
3e/1eH UBAT (CHMMKa 3a).

MwuKpockoncknte wuscnegsa-
HAS Ha KOMOHWW Ha u3onar
Colletotrichum  spp. (oTrnegaH
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in diameter, it started to darken in
the middle and began to change to
the olive green color, while the
edges of the colony still retained a
whitish color (picture la). Edges of
the colonies were whole and mildly
wavy. The edge zone was white to
off-white. On the reverse side of
the colonies, marginal zone is off-
white in color with a dark olive-
central part.

The second group of isolates
(Coll-8, Coll-9, Coll-18, Coll-48,
Coll-68, Coll-75, CC657 identified
as C. destructivum) also formed
whitish mycelium of 5 mm in
diameter on the first day of
seeding, but had slightly faster
pace of growth. After the fifth day,
colonies reached 55 mm in
diameter and started to darken in
the middle. Edges of colonies were
slightly fibrous. Marginal zones are
off-white color (picture 2a).

The third group of isolates
formed whitish mycelium around
the seeding spot in the first day of
seeding. The diameter was 4-5
mm (Coll-44 identified as C.
linicola). After the fifth day of
seeding, colonies reached 50 mm
in diameter and started to darken
in the middle. The mycelium had
cottony texture with the dark center
of gray to pale olive green color
(picture 3a).

Microscopic examination
colonies of Colletotrichum spp.
isolate (grown on PDA and CLA



BbpXy NoBbpxHOCTN ¢ PDA n CLA
npu Temnepatypa oT 25 ° 3a 7
[AHW), MOoKasBaTr 4ye HAMa 3Ha4Mmu
pasnnkn B MOPCOSIOTMYHUTE Xa-
pakTepucTukn Ha muuena. Mnaaum-
Te XMdon ca pask/IoHeHu, Npo3pay-
HAW U CbC 3bPHUCTOKIETHYHO
cbAbpXaHue (Tabnuua 2).

surfaces at a temperature of 25 ° C
for 7 days), showed that there
were no significant differences in
morphological characteristics of
mycelium. Young hyphae were
branched, hyaline and with
granular cell content (Table 2).

Tabnuua 2. Paamepn Ha xmdm Ha nsonatu Ha Colletotrichum spp.
Table 2. Dimensions hifa study of isolates of Colletotrichum spp.

pyna/Bugose M3onatu ObmxnHa Ha xudom (um)  LupoyrHa Ha xudom (um)
Group/Species Isolates Hyphae length (um) Hyphae width (um)
I Coll-4 7.5°% 3.75
C. trifolii CBS 158.83 12.5 3.75
Coll-8 10 3.75
Coll-9 20 5
Il Coll-18 12.5 3
C. destructivum Coll-48 15 3.75
Coll-68 17.5 5
Coll-75 12.5 3.75
CC657 7.5 3.75
Il C. linicola Coll-44 10 2.75

a — cpefHa cToiiHocT Ha 30 noBTopeHUst (M3MepBaHMs)
a — average value of 30 repetitions (measures)

AcepBynute ob6pasyBaHu B
KynTypata ca 4YepHu C MHOro
pebenn cteHun. Bcuuknm wmscnepg-
BaHn un3onatnm Ha Colletotrichum
Spp. B eaHa Kyntypa ogopmAT
CTpOMaTUYHN POPMU, BB BCUYKM
nsonatn, oT KOUTO KOHUAWUUTE ce
ocBoboxaasaT BbB popmara Ha
NOBbTHA  Kanuuuy, WM TedyHa
XenatmHoBa Maca (mMartpuuya) c
opaHXeB UBAT [0 651e40 po3oB
(Tabnuuya 3).

Acervuli formed in culture are
black with heavily thickened walls.
All studied isolates of
Colletotrichum spp. in a culture
formed stromatic formations, in all
isolates, from which the conidia
were released in the form of dense
droplets, or liquid gelatinous mass
(matrix) of orange color to pale
pink (Table 3).
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Tabnuua 3. JnameTbp Ha acepByn Ha nsosnatm Colletotrichum spp. Bbpxy PDA
cpega (Wm)

Table 3. Diameter of acervuli of Colletotrichum spp. isolates on PDA medium
(um)

pyna/Bngose M3onatu min. max. CpegHo
Group/Species Isolates Average
I Coll-4 100 250 200°
C. trifolii CBS 158.83 100 300 250
Coll-8 110 210 160
Coll-9 80 200 100
Il Coll-18 100 300 250
C. destructivum Coll-48 100 300 200
Coll-68 110 350 250
Coll-75 100 450 280
CC657 100 350 280
Il C. linicola Coll-44 100 300 200

a — cpefHa cToitHocT oT 10 u3mepBaHus
a — average value of 10 measures

e
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CHumka 1. Colletotrichum trifolii: Mopdhosiornyeckn xapaktepucTUKn Ha KOJTOHUN
(a) Ha BB3pacT 7 gHu npu PDA cpepna, koHnaun (b), BnacuHku (C) n anpecopumn
(d) Coll-4 nsonatn npousnusaLlm ot noLepHa

Picture 1. Colletotrichum trifolii: The morphological characteristics of colonies
(a) old 7 days at PDA medium, conidia (b), setae (c) and appressoria (d) Coll-4
isolates originating from alfalfa

N3onatbT Coll-4, koiiTo npu-
Hagnexun Ha sug C. trifolii, nma
KOHMAMW, KOUTO ca UMINHOPUYHU
M 3aKpbrneHn B [fABarta kpas, C
pasmepu 12.5-17.5 x 5-7.5 pm u
cpegHo 15 x 5.67 pym (CHumMKa 1
b). BnacuHkute ca OT CBeT/1I0 A0
TbMHO KadsBW, JIEKO HAK/OHEHW,
C rakm u neko HabpbykaHu

Isolate Coll-4, which belongs
to the species C. trifolii, had
conidia which were cylindrical and
rounded at both ends, measuring
12.5-175 x 5-7.5 pym and in
average 15 x 5.67 ym (picture 1b).
Setae were light to dark brown,
mildly sloped, with smooth or
slightly wrinkled surfaces often
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MOBBPXHOCTU YECTO pasluvpeHn B
OocHOBaTa, 3ao0CTpeHW U1 JIeKko
TbMHM Ha Bbpxa. BracuHkute
nmart 1-3 centn (cpegHo no 2), c
pasmepu ot 75-100 x 2.5 pm,
cpegHo 91.1 x 2.5 pm. Bnacuh-
KATE 4YecTo ca CKputn 65130 A0
KOHMAMW OT CBETNI0 OpaHXeBa A0
651e0 po3oBa maca (CHumKa 1 c).
N3onatute Ha C. trifolii ocbopmaT
anpecopun B Kyntypara, Kouto ca
coepuyHn. Pasmepute Ha anpe-
copuute ca 12.9-17.4 x 5-7.5 pm,
cpegHo 15.21 x 6.25 pum (CHUMKa
1d).

extended at the base, pointed and
slightly darker at the top. Setae
had 1-3 septa (2 on average), with
dimensions of 75-100 x 2.5 ym on
average 91.1 x 2.5 um. Setae are
often hidden near a light orange to
a pale pink mass of conidia
(picture 1c). Isolates of C. trifolii
formed appresoria in culture,

which were spherical. Dimensions
of appresoria were 12.9-17.4 x 5-
7.5 pm, on averagel5.21 x 6.25
pm (picture 1d).

CHumka 2. Colletotrichum destructivum: Mop@onornyHn xapakTepucTukm Ha
KosioHnn (a) Ha Bb3pact 7 gHuU B PDA cpepa, koHngun (b), BnacuHku (c) u
anpecopun (d) nszonatm Coll-18 nponsnesnu ot nroyepHa

Picture 2. Colletotrichum destructivum: The morphological characteristics of
colonies (a) old 7 days at PDA medium, conidia (b), setae (c) and appressoria (d)

Coll-18 isolates originating from alfalfa

CpegHunAT pasmep Ha KOHU-
ouite  Ha wu3onatmte Ha C.
destructivum e 10-25 x 2.5-7.5
pm, cpepgHo 18.78 x 3.37 pm
(cHumKa 2). N3cnepnsaHuTe n3sona-
TV OCOPMAT MHOIO0 B/lACUHKN B
KoHngmuomarta, ¢ pasmepu 50-150
X 2.5-7.5 uym, cpegHo 118.9 x 5.2
pm. Te ca centupaHu ¢ 1-7 centw,

The average size of conidia
of isolates of C. destructivum was
10-25 x 2.5-7.5 um on average
18.78 x 3.37 um (picture 2b). The
studied isolates formed setae
abundantly in conidiomata,
measuring 50-150 x 2.5-7.5 pum on
average 118.9 x 5.2 um. They
were septated and had 1-7 septae,
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cpeaHo no 3 (cHumKa 2 ¢). Becunukn
n3cnegsaHn wumsonatm  Ha C.
destructivum o6pa3syBar anpeco-
pun (cHumMka 2 d). Pasmepute Ha
anpecopunte ca 13.25-18.75 x 5.7
— 9.6 um, cpegHo, 12.94 x 6.35
Mm. Anpecopumte Ha BCUYKMU
n3cnegsaHn wusonatm  Ha C.
destructivum ca C HenpaBw/HU
dopmn, nmbpBOHaYasIHO 6e3uyBeT-
HA, HO C Bb3pacTTta CcTasar
TbMHOKasBM N [e6e0CTEHHM.

and on average 3 (picture 2c). All
tested isolates of C. destructivum

formed appresoria(picture 2d).
Appresoria  dimensions  were
13.25-18.75 x 5.7- 9.6 pm, on
average, 1294 x 6.35 pum.

Appresoria of all tested isolates of
C. destructivum were irregularly
shaped, initially colorless, but with
age became dark brown with
thickened walls.

CHuMKa 3. CoIIetotrlchum I|n|cola Mopcponorqum XapaKTePUCTMKN Ha KOTOHUM
(a) Ha Bb3pacT 7 gHn B PDA cpega, koHugun (b), BnacuHkn (c) n anpecopun (d)
n3onatu Coll-44 nponsnesnun ot nrouyepHa

Picture 3. Colletotrichum linicola: The morphological characteristics of colonies
(a) old 7 days at PDA medium, conidia (b), setae (c) and appressoria (d) Coll-44

isolates originating from alfalfa

N3onat Coll-44, onpepeneH
kato C. linicola, nma kKoHngumn c
pasmep 12.5-25 x 2.5-7.5 upm,
cpegHo 19.83 x 4.42 pm (CHUMKa
3b). WMzonatbT Ha C. linicola
dopmMmmpa MHOro6poIiHM BNACUHKM
B Ky/nTypaTta cnef net AHW Ha
nocsasaHe (CHUMKa 3c). BnacuHku-
Te ca JIeKo TbMHM B OCHOBarta cu U
cenTupaHn Ha Bbpxa c 1-3 centy,
2  cpefHo. Pa3mepute Ha
BnacuHkute ca 100-185.5 x 2.5-5

Isolate Coll-44, identified as
C. linicola, had conidia with the
size of 12.5-25 x 2.5-7.5 pm, an
average of 19.83 x 4.42 pum
(picture 3b). The isolate of C.
linicola form numerous setae in
culture after five days of seeding
(picture 3c). The setae were
slightly darker are at the basis of
and septated at the top with 1-3
septae, 2 on average. The
dimensions of setae were 100-
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pum, cpegHo 160.9 x 3.12 um.
Pa3mepuTe Ha anpecopuute ca oT
5-17.5 x 2.5-7.5 ym, cpegHo 11.8
X 5.9 um (cHumka 3d). Monyuye-
HATE anpecopum ca YOb/DKEHMU,
AnLeBMAHN Mo ¢opma, NbpBOHA-
yasiHo  6e3UBEeTHU,  MO-KbCHO
ctaBar kKadsasu C  yaebeneHu
BbHLUHW CTEHN.

Bb3 ocHOBa Ha NpoBefeHOTO
n3cnegBaHe, anpecopuute  ce
pasivyaBaT CU/IHO U3MeXay W3-
cneppaHuTe Bugose. ®opmara u

pasvepuTe Ha anpecopunte ca
MHOTO  MOME3HN  TaKCOHOMUYHU
KoUTEepUM 3a  pasrpaHuyaBaHe

Mexay BuAoBeTe B pamkKuTe Ha
poa Colletotrichum.

Bcunuku nscnegsaHu nsonatum
Ha Colletotrichum spp., npousnu-
3awm B Cbpbus (Coll-4 Coll-8, 9-
Coll, Coll-18 Coll-44 Coll-48 Coll-
68 Coll-75) kakto wu pedoe-
peHTHUTE wun3onatm CC657 (C.
destructivum) 1 CBS 158.83 (C.
trifolii), npousnusawm ot Xonae-
Anda, He OoduopMAT neputeumn B
KynTypata. HesaBucumo oOT dhak-
Ta, Ye dopmmupaHeTo Ha nepute-
umm ce Habnwpgasa B HAKOJIKO
cnyyau, cnep 30 aHn, cnen 6 n 12
MeceLa [0 NbAHO M3pa3xojBaHe
Ha KynTypuTe.

OBCBXOAHE

N3cnepsannte wn3onatu ca
KnacudpuumpaHn B TpU rpynu Bb3
OCHOBa Ha MOPMONIOTNYHN CXOf4-
cTBa C peepeHTHUTEe Wamose OT
Buga C. trifolii m C. destructivum.
N3onatbT  Coll-4, «koilTto ce
xapaktepusupa kato C. trifolii uma

185.5 x 2.5-5 pm an average of
160.9 x 3.12 pm. Dimensions of
appresoria were from 5-17.5 x 2.5-
7.5 pym, an average of 11.8 x 5.9
um  (picture 3d). The resulting
appresoria are elongated, egg-like
in shape, initially colorless, later
becoming brown with thickened
outer walls.

Based on the conducted
research, the appresoria differ
greatly among the studied species.
The shape and dimensions of

appresoria are very useful
taxonomic criteria for
distinguishing between species

within the genus Colletotrichum.

All  studied isolates of
Colletotrichum spp., originating in
Serbia (Coll-4 Coll-8, 9-Coll, Coll-
18 Coll-44 Coll-48 Coll-68 Coll-75)
as well as the reference isolates
CC657 (C. destructivum) and CBS
158.83 (C. trifolii), originating in
the Netherlands, did not form
perithecia in culture. Despite the
fact that the formation of perithecia
observed on several occasions,
after 30 days, after 6 and 12
months to complete exhaustion of
the cultures.

DISCUSSION

The studied isolates were
classified into three groups based
on morphological similarities with
the reference strains of type C.
trifolit and C. destructivum. Isolate
Coll-4, which is characterized as C.
trifolii had dark olive-green
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TbMHM MacC/IMHEHO3E/IEHN  KOJI0-
HUK, 6aBeH pactex B PDA cpepa.
N3onatn Coll-8, Coll-9, Coll-18,
Coll-48, Coll-68 wn Coll-75 ca
XapakrepusnpaHu Kato C.
destructivum B PDA cpega, ocop-
MAT KOJIOHMM C NamMyKonoao6Ha
TbkaH, KagudeHo-cmBa Ao 6rega
Mac/IMHeHO3e/1eHa Ha UBAT 1 umar
MHOro Mno-6bp3 pacTex B CpaBHe-
HMe C nbpBaTta rpyna mu3onaru.
N3onatnte ot Tpetata rpyna C.
linicola nmat ceeTno3eneH namy-
kornogobeH mMuuen ¢ TbMHO3eJIeH
LEeHTbP, KOUTO MmaT Masiko Mo-
cnab pactex B CpaBHeHue C
BTOpara rpyna usonatu. Pesynrta-
TUTE OT HacCTOAWETO u3cnenBaHe
ca CXO[HMW C pesynratute oT Apyru
nscneposatenin (Baxster et al.,
1983; Hyde et al. 2009 u Tunali et
al., 2008) 3a sugose C. trifolii, C.
destructivum n C. linicola.

Bcuykn nscnensaHn nsonatu
Ha Colletotrichum spp. odopmaT
cnopaHruin — acepsynun. Pasmepu-
Te Ha acepsynute Bapupart ot 100
[0 280 pum, KOUTO B pamKuUTe Ha
KOJIOHWATA, ca rpynupaHn B LIEH-
TpasiHata 4acT, pasnpbCcHaTV Un
KOHLEHTPMYHO nogpeneHn. Cxoa-
HW pesynTtatn ca nyénukysaHu OT
Baxster et al. (1983) n Vasic et al.
(2011).

3cnepgsaHnte wmn3onatnm Ha
C. destructivum ochopmAT BNacuku
B KOHMAgMomara, KouTo wumar
kKapaB UBAT, JIEKO TbMHW B
ocHoBaTta v Nno-CBeT/IN KbM BbpXa,
Kato ca centupanu ot 1-7 centu (3
CpefHo), npaBn WU EKO U3BUTHU,
C rnagka wmm  HabpasgeHa
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colonies, slow growing on PDA
medium. Isolates Coll-8, Coll-9,
Coll-18, Coll- 48, Coll-68 and Coll-
75 were characterized as C.
destructivum on PDA medium,
formed colonies with cotton-like
texture, velvety gray to pale olive
green color and had a much faster
growth in comparison to the first
group of isolates. Isolates of the
third group C. linicola had a bright
green cotton-like mycelium with
dark green center and has a
slightly lower growth compared to
the second group of isolates.

The results of this research are
similar to the results of other
researchers (Baxster et al., 1983;
Hyde et al. 2009 and Tunali et al.,
2008) for the species of C. trifolii,
C. destructivum and C. linicola.

All  studied isolates of
Colletotrichum spp. formed fruiting
bodies - acervuli. Dimensions of
acervuli ranged from 100 to 280
pum, which, within a colony, were

grouped in the central part,
scattered or concentrically
arranged. Similar results were

published by Baxster et al. (1983)
and Vasi¢ et al. (2011).

The studied isolates of C.
destructivum formed setae within
conidiomata, which had brown
color, slightly darker at the base
and brighter towards the top, were
septated and had 1-7 septae (3 on
average), straight or slightly
curved, with smooth or wrinkled



NnoBbLPXHOCT. BnacuHknte Ha C.
destructivum ca masiko Mo-Ab/ru,
OTKOJIKOTO B/IACUMHKUTE Ha m3ona-
Tite Ha C. trifolii. M3cnepgBaHuAT
nsonar  Colletotrihum linicola
odpopms BMIACUHKA B pamKute Ha
KOoHMAmMomarta, KOUTo MmaT CBETb/
[0 TbMeH KasB LBAT, B OCHOBaTa
CM ca MasikKo MNo-TbMHM W noO-
CBET/IN Ha Bbpxa M ca centupaHu
c 3 cenTu.

YcTaHoBeHUTE pasnuuus
MeX/y n3onatuTe ca BaxHu, 3a ga
ce onpefensar BMAOBETe, Taka 4ye
Te ca W3M0/3BaHN KaTto TakKCOHO-
MUYHU KpuTepun. Pe3syntatute ca
CXOOHW C Te3n Ha Baxter et al.
(1983); Frayssinet (2008) n Tunali
et al. (2008).

dopmata u pasmMepuTe Ha
onuvcaHuTe mM3onaty OTroBapsAT Ha
Bug C. trifolii onncaH ot MHOXec-
TBO aBTOPW, KOUTO PabOTAT BbPXY
nwouepHara (Baxter et al., 1983;
Boland n Brochu, 1989; O’'Neill et
al., 1997 n Vasic et al., 2011).

N3onatute Ha C.
destructivum 0)OpPMAT KOHUAMMW,
KOUTO ca UWIVHAPWUYHK, 3a0cTpe-
HWU OT eAnHUA Kpai 1 3a06/1eHn oT
apyrua - kpai. Pesyntatute ca
CXoOHW C Te3n Ha Baxter et al.
(1983) n Latunde-Dada u Lucas
(2007).

C. linicola umar umnuHgpwuy-
HW, 3a0CTPEHW B eAuHUA Kpalh U
3a06/1eHM B ApYr1s Kpan KOHUAUN.
dopmarta M pasmMepuTe Ha KOHU-
AnnTe CbOTBETCTBAT Ha TBbpAe-
HuATa onucaHu 3a C. linicola ot
pas3nnyHn asTopu Latunde-Dada
and Lucas (2007), kouto mnscnepg-
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surface. Setae of C. destructivum
were slightly longer than the setae
of isolates of C. trifolii.

Studied isolate Colletotrihum
linicola formed setae within
conidiomata, and they had light to
dark brown color, at the base are
slightly darker and lighter at the top
and were septated with 3 septae.

The determined differences
between isolates are important to
identify species, so they are used
as taxonomic criteria. The results
are similar to the results of Baxter
et al. (1983); Frayssinet (2008) and
Tunali et al. (2008).

The shape and dimensions in
the described isolates correspond
to the species C. trifolii described
by various authors who worked on
alfalfa (Baxter et al., 1983; Boland
and Brochu, 1989; O'Neill et al.,
1997 and Vasic et al., 2011).

Isolates of C. destructivum
formed conidia that were
cylindrical, tapered at one end and
rounded at the other end. The
results are similar to Baxter et al.
(1983) and Latunde-Dada and
Lucas (2007).

C. linicola had cylindrical,
tapered at one end and rounded at
the other end conidia. The shape
and dimensions of conidia coincide
with the statements described in C.
linicola by various authors
Latunde-Dada and Lucas (2007)
who studied isolates from linseed



BaT M30/1aTU OT JIEHEHO CemMe U
Tunali et al. (2008), konto nscnea-
BaT M30/1aTu OT NnoBeTuua.

Mo Bpeme Ha pa3BUTMETO Ha
KoHuauMTe Ha usonatute Ha C.
trifolii Mma n3BecTHM npomeHu. B
HayasIoTO Mma YyBesMyaBaHe U
KOHMAMWUTE cTaBar MNo-Npo3payHu,
[0KaTo B ekBaTopuasiHaTa 4acT Ha
KOHUAuMTEe ce OodOpPMAT CenTu.
ToBa e 3HauuTesniHa Mopdronormy-
Ha XapakTepucTvka Ha TO3u BUp,.
Cnopeg, O Connell et al. (1992),
koHngum ot Buga C. orbiculare, C.
malvacearum, C. trifoli, C.
lindemuthianum He o6pa3sysar
centa no BpemMe Ha pas3BUTUETO,
KOeTo Moxe pJa Obae efuH ot
nokasaTtesiMte, Korato ce onpepge-
NS TAXHATa TaKCOHOMMUYHA BPb3Ka.

B HacTodweTo u3cnensaHe,
ce onpegensa 4ye wusonaroT C.
destructivum no Bpeme Ha pasBu-
TMETO Ha KOHMAMW 0hopMA CenTu
B ekBaTtopuasiHata 4acT, KOeTo e
3HayMMma XxapakTepuctuka 3a To3u
Bug. OcseH ToBa, N Npu nlonata
C. linicola no Bpeme Ha pa3Bu-
TUETO Ha KoHMaun ce obpasysaTt
ekBaTtopuasiHm  centu. Latunde-
Dada and Lucas (2007) and Shen
et al. (2001) npegnonarar, u4e
Bungosete C. destructivum n C.
linicola odpopmAT cenTn nNo Bpeme
Ha pasBUTUETO Ha KOHUANN.

Cnopef Buga Ha KoHuguuTe
N 0OOPMSAHETO Ha eKBaTopuasiHu
CEeNnTn No BpeMe Ha pa3BUTMETO Ha
KoHnguu, C. trifolii ce pasnnyasar
OT [ApyrM BMAOBE OT KOMIJIeKca
Colletotrichum npwn nwouepHata B
Cbpbus.
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and Tunali et al. (2008) who
studied isolates  from  field
bindweed.

During the germination of

conidia of isolates C. trifolii there
were certain changes. In the
beginning, there was swelling and
conidia were becoming more
transparent, whereas in the
equatorial part of the conidia
septae were formed. This is a

significant morphological
characteristic of this species.
According to O Connell et al.

(1992), conidia of species C.
orbiculare, C. malvacearum, C.
trifolii, C. lindemuthianum do not
form septa during germination,
which can be one of the indicators
when determining their taxonomic
affiliation.

In  this study, it was
determined that the isolate C.
destructivum during germination of

conidia formed septa in the
equatorial part, which is a
significant characteristic of this

species. Also, in the isolate C.
linicola during germination of
conidia equatorial septa was
formed. Latunde-Dada and Lucas
(2007) and Shen et al. (2001)
suggest that the species C.
destructivum and C. linicola formed
septa during germination  of
conidia.

According to the type of
conidia and the formation of the
equatorial septa during
germination of conidia, C. trifolii
differs from the other two species
of Colletotrichum complex on



Bb3 ocHoBa Ha nNpoBefeHOTO
n3cnenBaHe, MoXe fa ce TBbpAM,
ye anpecopuite ce pasnyasar
CUMIHO UM3MeXay wu3cnegBaHuTe
BUAoBe. Pesyntature nosiydeHn ot
Tesn wuscnegBaHna cbBnagar cC
pesyntatnte o1 Baxter et al.
(1983); Latunde-Dada wn Lucas
(2007) v Tunali et al. (2008).

Bcuukn nscnepsaHn nsonatu
Ha Colletotrichum spp., npousnu-
3awy oT Cbpbusa, KakTto U KOH-
TponHute mnsonatn CC657 n CBS
158.83, npousnusawm oT XosiaH-
ansa, He 0doopMAT  neputeunn,
HUTO B KynTyparta (B yc/noBusitTa Ha
eKcrnepvMeHTasIHO 3asiaraHe) wuau
B W3KYCTBEHO 3apa3eHu pacTeHus
mouepHa. Te3um pesyntatm ca B
cbrnacue c pesynrtatute Ha Baxter
et al. (1983), kouTo CbBWO He
ycnagart fa nopogat opopmMmsHe Ha
TeneomMopHn etanu.

MopdonormyHaTa Xapak-
TepuctMka Ha u3onatute  Ha
Colletotrichum spp., naTtoreHHu 3a
nwouepHata B Cbpbus, e ycnosHa
naeHTMdmkaums 3a BUAOBOTO HU-
BO, KOATO Ce [Joka3Ba KaTo Ha-
aexaHa. Tean pesynrartn ce not-
BbpXaaBaT OT MoOJieKynapHaTa
naeHTUMKaumsa 1 xapakrepuctu-
Ka Ha n3cnegsaHuTe nsonartu.

BNAFO4APHOCTN

Hactosawmar tpyg e cmHaH-
cupaH oT MWHUCTEPCTBOTO Ha
o6pa3oBaHVeTOo, Haykarta 1 TeXHO-
NIOTMYHOTO pasBuTue Ha Peny6sin-
ka Cbpbus, npoekt TR 31057.

alfalfa in Serbia.

Based on the conducted
research it can be asserted that
appresoria differ greatly among the
studied species. The results
obtained in these studies coincide
with the results of Baxter et al.
(1983); Latunde-Dada and Lucas
(2007) and Tunali et al. (2008).

All  studied isolates of
Colletotrichum spp., originating in
Serbia, as well as control isolates
CC657 and CBS 158.83,
originating in the Netherlands, did
not form perithecia, neither in
culture (in the conditions of the
experiment setup) or in artificially
inoculated alfalfa plants. These
results are consistent with results
of Baxter et al. (1983), which also
failed to induce the formation of
teleomorph stages.

Morphological characterization
of isolates of Colletotrichum spp.
pathogenic to alfalfa in Serbia is
conditional identification to the
species level and proved to be
reliable.  These results are
confirmed by molecular
identification and characterization
of studied isolates.
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Selectivity of herbicide Kleranda in alfalfa
(Medicago sativa L.)
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PE3IOME

C uen ycTaHOBABaHe CeNeKTUB-
HOCTTa Ha [ABYKOMMOHEHTHUS Xepouung
375 g/l metazaxnop + 17.5 g/l nmazamokc
(KnepaHga) B onuTHOTO nose Ha WHCTu-
TYT no dypaxHute Kyntypu-fneseH e
n3BefeH MOJICKU ONUT C JiloLUepHa copT
Japa’. YCTaHOBEHO e, uye XepoumumabT
KnepaHga (375 g/l meTtasaxnop + 17.5 g/l
MMazamMoKC) npunoxeH B pgosa — 150
ml/da + ampxysaHT Jew XL, B gosa 200
ml/da npuTexaBa BWUCOKA CEIEKTUBHOCT
(6an - 1+ 1.5) n He okasBa oTpuLaTe/THO
B/IMSIHNE BbpXYy [06MBA W XUMUYHUS
CbCTaB, dopMMpaHaTa CBexa MW cyxa
6uomaca kg/da npwm TecTBaHua copT
nwouepHa Japa“, kato pasnumkute ca
cTatmucTmyeckn HegokasaHu (npu P=0.05),
cnpamo etanoHa Jluctero 40 (40 g/l
MMalamMoKC) npusoxeH B gosa 50 ml/da
(eTanoH) + agxyBaHT Jew XL, B go3a 100
ml/da. XepbuunabT KnepaHga moxe ga
ce wusnon3sa B ,CcTapu‘ NOLEPHOBU
noceesn BbB (hasa TpeTW TPOEH INCT Ha
KyntypaTta B fo3a 150 ml/da + agtoBaHT
Oew XU B gosa 200 ml/da.

Kntoyosu LyMu: nouepHa,
CENIEKTUBHOCT, (PUTOTOKCUYHOCT,
xepéuumg
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SUMMARY

In order to establish the selectivity
of the two-component herbicide 375 gl
metazachlor + 17.5 g/l imazamox
(Kleranda) in the experimental field of the
Institute of Forage Crops-Pleven was
conducted field experience with alfalfa
variety "Dara". It was found that herbicide
Kleranda (375 g/l metazachlor + 17.5 g/l
imazamox) applied at the dose - 150
ml/da + adjuvant Dash HC at 200 ml/da
has a high selectivity (score 1 + 1.5), no
negative effect on yield, chemical
composition of the formed fresh and dry
biomass kg/da in the tested alfalfa cultivar
"Dara", the differences are not statistically
proven significant difference (at P = 0.05)
compared to the standard Listego 40 (40
g/l imazamox) applied at a dose of 50
ml/da + adjuvant Dash HC at 100 ml/da.

Kleranda herbicide can be used in ,old"
crop at the third trifoliate leaf of alfalfa at a
dose of 150 ml/da + adjuvant Dash HC at
200 ml/da

Key words: alfalfa,
phytotoxicity, herbicide

selectivity,



yBO/,

NMouepHaTta (Medicago sativa
L.) e egHa OT Hal-BaxHUTE Qoy-
paXXHW KyNnTypa B CBETa OT rpynara
Ha MHororoguwHuTe 6060BU Ky/l-
Typuy, nopaan Brcokarta cu Npoayk-
TMBHOCT, €KOJI0rMyHa naacTuyYHOCT
KbM TMOYBEHUTE W KIMMATUYHU
ycnosusd (Li et al., 2014).

MposBsABAHETO Ha MbJHUA
61OoN0rMYeH NoTeHUMan Ha nouep-
Hata W AbAroTpaHoOCTTa Ha W3-
non3BaHe Ha MoceBuTe, 3aBUCK
OCHOBHO OT CTeneHTa Ha 3anne-
BenasaHe (Meiss et al., 2010).

OTpuuaTesiIHOTO BNUSAHME Ha
nnesenuTe BUAOBE U CTeNeHTa Ha
3annesensBaHe ce wuspasssar B
HamasisiBaHe [IbCTOTa W  AObJIO-
TpalHOCTTa Ha TPEBOCTOUTE, KakTo
N B CUIHO peayumpaHe Ha gobuea
Ha cyxa 6uomaca M OT cemMeHa
(Dimitrova, 2005; Cummings et al.,
2004).

ToBa Haslara usBexpaaHe Ha
XMMUYHa 6opba cpeLlly nnesenute
BMAOBE, 3a Aa Ce OCUTYpAT YUCTU
nocesun (0T nsesenn) ¢ NogobpeH
60TaHN4Yecku CbCTas n c
yBenuyeHa gobmBHocT (Arregui et
al., 2001; Dimitrova, 2001).

EdwmkacHata 6opba cpelly
nnesesiHATE BUAOBE NpWU JOLEp-
Harta 3aemMar BaXXHO MACTO B TeXx-
Ho/MormsaTa Ha oTrnexagaHeTo U,
nopagu kKoeto, xepbuunaute (go-
kasaHa eoMKacHOCT, f1ecHa npuno-
XMMOCT M OBbP30 MHULMANHO Ael-
CTBUE), MmaT Hal-ronam pgan ot
n3nonssaHuTe nectuuman (Arregui
et al., 2001).

72

INTRODUCTION

The alfalfa (Medicago sativa
L.) is one of the most important
forage crops in the world from the
group of perennial legume crops
owing to its high productivity,
ecological plasticity of to soil and
climatic conditions (Li et al., 2014).

Full expression of alfalfa
biological potential and its
continuing use depend on degrees
of weed infestation of its stands
(Meiss et al., 2010).

The negative influence of
weeds and the degree of weed
infestation finds expression is the
decreased density and persistency
of swards, as well as in strong
reduction of dry biomass and
seeds vyield (Dimitrova, 2005;
Cummings et al., 2004)

It creates a necessity to
chemical control the weed in order
to secure pure stands (without
weeds), improve their botanical
composition and increase their
productivity (Arregui et al., 2001;
Dimitrova, 2001).

Effective weed control
against weed species in alfalfa
occupy an important place in the
technology of cultivation, therefore,
herbicides (proven efficiency, easy
workability and rapid initiation
action) have the largest share of
pesticides used (Arregui et al.,
2001).



AnHamuyHute npoMeHn B
npegnaraHuTe xepbuuman Ha nec-
TUUMOHWSA nasap, NPOMeHsALWmMTe ce
nnesesiHA acouuaumm n HapacT-
BallMTe M3NCKBAHMA 3a onasBaHe
Ha ekocuctemMuTe Hasarat Heobxo-
AMMOCTTa OT HOBW MNpOy4YBaHUA
OTHOCHO YCbBbpPLUEHCTBaAHE Ha
MeToauTe 1 cpeacTeata 3a 6opba
cpeLyy nnesesnimTe.

Bcunuko ToBa Hanara U3BbpLU-
BaHe Ha CUCTEeMHM NpoyyBaHus 3a
TbpceHe Ha ,HOBW' Xxepbuuman
npegnaraHyn Ha nasapa C BMCOKa
Ce/IeKTUBHOCT KbM NtoLepHara.

Cnopepn, Negrisoli (2014) ce-
NeKTMBHOCTTa Ce oTHacs A0 cnocob-
HOCTTa Ha xepbuuuante ga yHWULLO-
XaBaT 3anseBenutenMte npu pas-
JINYHN  CEeNICKOCTONAHCKN  KyNnTypw,
HO 6e3 fJa oka3BaT (PUTOTOKCUYHO
Bb3AENCTBME BbPXy PacTeXHUTE U
pPenpoayKTMBHM NPOSIBM Ha KynTyp-
HWTE BUAOBE M COPTOBE PacTeHus.

Devine et al. (1993) ycTtaHo-
BsiBa, Ye pacTUTeNIHUTe BUAOBE U

copToBe MposiBABaT  pas/iMyHa
YyBCTBUTE/IHOCT KbM oOrnpeaesneH
xepouuma,

Mofo6bHM npoyyBaHus y Hac
ca KpalHO orpaHuyeHn. MapuHoB-
CepadgumoB, KeptukoBa (2011)
ycTaHoBsiBaT cneuucuyHa copro-
Ba peakuunm Ha  reHoTunose
nwouep-Ha (Medicago sativa L.)
KbM xepouuunga MNnegpx 50 Bl

LlenTta Ha n3cnegsaHeTo e ga
ce YCTaHOBW CeJIeKTMBHOCTTa Ha
xepouuympa KnepaHpa (375 g/l
mMeTasaxnop + 17.5 g/l umazamokc)
npu nouepHa (Medicago sativa L.).
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Dynamic changes in the
offered herbicides on the pesticide
market, changing weed
associations and increasing
requirements for conservation of
the ecosystems call for the
necessity for new researches
concerning improvement of the
methods and means for weed
control.

All this requires conducting
systematic research to search for
"new" herbicide available on the
market with high selectivity to
alfalfa.

According to Negrisoli (2014)
selectivity is the ability of
herbicides to destroy weeds in
different cultures, but not to have
phytotoxic effects on the growth
and vyield of crop species and
varieties of plants.

Devine et al. (1993) found
that plant species and cultivars
show different sensitivities to a
specified herbicide.

Similar studies in Bulgaria are
extremely limited. Marinov-
Serafimov and Kertikova (2011)
have establish specific varieties
reactions of alfalfa (Medicago
sativa L.) genotypes to the
herbicide Pledge 50 WP

The objective of this study
was to establish the selectivity of
the herbicide Kleranda (375 g/l
metazachlor + 17.5 g/l imazamox)
of alfalfa (Medicago sativa L.).



MATEPWNAN N METO4WA

MpoyyBaHeTO € npoBeneHo
npes 2014 wn 2015 roguHa B
ONUTHOTO nosie Ha WHctutyTa no
dypaxHuTe Kyntypu-fneseH Ha
cnabo u3NnyxeH, CcpefHOMOLLEH
YepHO3eM MNpWU HEeMnosIMBHU YCIOo-
Busa ¢ nwouepHa (Medicago sativa
L.), copt ,dapa“. CopTtbT ,[apa“
npeacrtasnsBa CUHTETUYHA MOMy-
naums 4Jpes obeguHsBaHe Ha pe-
NPOoAyKTUBHMUTE NOTOMCTBA Ha cef-
eM 3apoguLIHM nnasmMu nokasasm
Hal-g4obpn CTOMHOCTM nNpu  Tpu
BMAa NOTOMCTBa. Xapaktepusupa
ce C KOMMJIEKCHa YCTOMYMBOCT Ha
6onectun (thysapuym) n Henpuste-
nm - (nouepHoB cemenn), ObAro-
TpanHocT, 6bp3 TeMN Ha nogpacT-
BaHe, NHTEH3VBEH eCEeHEeH pacTex
M BUCOK f[0OMB Ha cemeHa
(Kertikova, 2008). OnnTbT e 3aso-
XEH BbpXy W3rpageH noces oOT
nwouyepHa, copt Japa“ (4etBbpTa
N neta roguHa oT cb3fgaBaHe My) C
rofleMrHa Ha pekosiTHaTa napuena
5 m? no 6/0KOBUS MeTof CbC
cnepHute BapuaHtu: Vi — 375 g/l
mMeTasaxsiop + 17.5 g/l nmaszamokc
(KnepaHga) — B go3a — 150 ml/da +
amxyBaHT [few XL, B posa 200
mi/da n V, — nmasamokc 40 g/l
(/Inctero 40) B po3a 50 mil/da
(etanoH) + agkysaHT [ew XL, B
po3a 100 ml/da. TectBaHusa ABy-
KOMMNOHeHTeH xepouunpg (KnepaH-
[a) e pernctpupaH B bbvnrapma 3a
6opba cpelly XUTHU W LWINPOKO-
nnctum  nnesesv npu  Clearfield
XMbpuan macnogaliHa panuua.

BHacsiHeTO Ha xepbuungute
€ M3BBbPLUEHO C rpbOHA NpbCKayka
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MATERIAL AND METHODS

During the period of 2011-
2012, a study was conducted in
the experimental field of the
Institute of Forage Crops-Pleven
on a slightly leached medium -
deep chernozem under
nonirrigated conditions with an
alfalfa Medicago sativa L. cultivar
"Dara". Cultivar ,Dara" represents
a synthetic population through
uniting of the reproductive progeny
of seven germplasm having shown
best values in all three types of
progeny. Characterized by
complex resistance to diseases
(fusarium) and insect pests
(lucerne chalcid), persistence,
quick rate of regrowth, intensive
autumn growth and high seed yield
(Kertikova,2008). The trial was laid
with an alfalfa cultivar "Dara"
constructed grass stands (four and
five years of used) with a size of
harvest plot of 5 m? at the block
method including the following
treatments: V; 375 gl
metazachlor + 17.5 g/l imazamox
(Kleranda) — at dose — 150 ml/da +
adjuvant Dash HC at 200 mil/da
and V, — Imazamox 40 g/l (Listego
40) at dose of 50 ml/da (standart)
+ adjuvant Dash HC at 100 ml/da.
The two components herbicides
tested in this study have been
registered in Bulgaria for weed
control in Clearfield oilseed rape
hybrids  with  activity spectra
including  dicotyledonous  and
annual monocotyledonous weeds.

Treatments were conducted
with 40 I/da water solutions using a



"PTP 18" npu pa3xog Ha paboTeH
pa3tBop 40 l/da ¢ koHM4YHa At03a,
HanaraHe P max 3 bar, V max 1.64 |,

and Q max 0.65 I/min, npe3
nponetta B Havyaso Ha
BeretauusatTa BbB  peHohasa

TPeTu TPOEeH NINCT Ha JilLepHaTa.

Bcuukn nokasartesnm ca onpe-
fenaHn Ha 7, 14, 21, 28, 35 n 42
OHn cnep TpetupaHeto (DAT) ¢
xepouungute. BusyasiHm otumta-
HUs B GasioBe, 3a onpegensHe Ha
dmuToTOKCMYHOCTTA Ha xepbuunau-
Te no ckanatra Ha (European
Research Society Weed) (6an 1 —
6e3 nospegu, 6an 9 — Hanb/HO
YHULLLOXXEHWN pacTeHus); >KusHe-
HocT (CV) (6an O — Hanmb/HO
YHULLLOXXEHWN pacTeHus, 6an 100
pacteHusaTa ca 6e3 nospegm) Stall
et al. (1989); lNMokputue (GC) (0 —
100% 3a BCUYKM BapuaHTu Ha
onuta) (Stall, 2002); AHann3 Ha
NPOAYKTUBHOCTTA: (hopmMupaHaTta
cBexa Oumomaca B g Ha efHo
CTb06/10 OT MoUepHa, [06MB cBexa
n cyxa 6momaca, kg/da n no6us Ha
cemMeHa, kg/da — KoTo He e 06eKT
Ha Auckycusa B Tasu ctatus. Onpe-
[ensiH € XMMUYHNS CbCTaB Ha Hafj-
3eMHa 6uomaca OT ftouepHaTa 3a
BCUYKM BapuaHTV Ha ONuTa, KakTo
cnepgga: o6w, asot (N) no metoga
Ha MeToga Ha Kengan kanuwui
(Ca) KOMMIEKCOMETPUYHO U
docchbop (P) — KONOPUMETPUYHO
(Sandev, 1979); cypOoBu BMakHUHU
(no BeeHpge wmeToga) M cypoBa
nenen — ypes msrapsaHe B mydoes-
Ha ney npu Temnepatypa npun 550
°C. MonyyeHute ekcrnepvMeHTas-
HATE [aHHW ca aHaan3npaHu c
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manual "PTP 18" spreading
machine  with  conic  nozzle,
pressure P max 3 bar, V max 1.64 |,
and Q max 0.65 I/min, in spring at
the beginning of vegetation in the

phase first trifoliate  leaves of
alfalfa.
All  following characteristics

were assessed 7, 14, 21, 28, 35
and 42 day after treatment (DAT)
with herbicides. Visual defined in
balls, to determine the phytotoxicity
of herbicides using the 1-9
logarithmic scale of the EWRS
(European Weed Research
Society) (score 1 — no damage and
score 9 — completely destroyed
crop); Crop vigor (CV) (score 0 —
completely destroyed crop and
score 100 — no damage) Stall et al.
(1989); Ground cover (GC) (0 —
100% for each treatments) (Stall,
2002); Analysis of productivity:
fresh biomass formed of a stem of
alfalfa, fresh and dry biomass
yield, kg/da and seed yield, kg/da —
which is not subject to discussion
in this article. The chemical
composition was determined in
aboveground biomass, root
biomass grain of alfalfa for all
treatments as follows: Total
Nitrogen (N) was determined
according to Kheldahl method,
calcium (Ca) — complexometrically
(Sandev, 1979), phosphorus (P) —
colorimetrical method crude fiber
(in Veendam method) and Crude
ash — by burning in a muffle
furnace at a temperature of 550
°C. The collected experimental
data were analyzed using by the
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PE3YNTATU N OBCbXXOAHE
B arpo-MeTeopoI0rMyYHO
OTHOLUEHWe, roAvHUTE Mpes3 KoUTOo
e nposefeH ekcnepumeHTta 2014 n
2015 r. ce pasnuyaBar 3HavuTen-
HO B CpaBHeHMe CbC cpefHuTe 3a
nepuoga 1964-2013 (Tabnuuya 1).

software Statgraphics Plus for
Windows Ver. 2.1 and
STATISTICA Ver. 10.

RESULTS AND DISCUSSION
The years 2014 and 2015
during which the experiment was
carried out considerably differed in
agro-meteorological respect
compared to the average for the
period1964-2013 (Table 1).

Tabnuua 1. ArpoMeTeoposIOrMyHN nNokKasaTenm

Table 1. Agrometeorological conditions

BeretaunoHeH nepuog / Vegetation period
rsé";'r*'s” TemnepaTypa Ha Bb3gayxa, t C Air temperature, t°C X1l -X,
1l \Y, \Y Y VII Vil IX X °c
2014 9.7 13.1 | 16.7 | 206 | 23.1 | 23.7 | 179 | 121 17.1
2015 6.8 12.2 18.8 | 20.7 | 25,5 | 244 20.0 10.9 17.4
1964-2013| 6.4 12.0 | 17.7 | 21.2 | 234 | 229 | 183 | 121 16.8
roavHm MeceuHun cymun Ha BanexuTte, mm / Monthly rainfall, mm s - X,
Years 1] \Y, Y VI VII Vil IX X mm
2014 76.9 | 139.8 | 83 | 543 | 71.8 | 23.9 | 1426 | 79.1 | 671.4
2015 68.4 | 436 | 30.6 | 95.9 | 21.5 | 29.9 | 130.3 | 92.7 | 512.9
1964-2013| 35.6 48.7 629 | 63.7 | 61.5 | 455 45.3 34.6 397.8
roauHu MHpeke Ha cyxoTa / De Martonne aridity index, |,-DM X
Years | 1 IV Vv vio|ovie | v IX X - X
2014 46.8 72.6 373 | 21.3 | 26.0 8.5 61.3 43.0 37.1
2015 48.9 23.6 12.8 | 375 7.3 10.4 52.1 53.2 28.1
1964-2013| 26.0 | 26.6 | 27.2 | 245 | 22.1 | 166 | 19.2 | 1838 22.3
CpefHO MeceyHUTe Temne- The average monthly air
paTypu Ha Bb3gyxa ca C Haga- | temperatures are distinguished
HOpMasiHKu cTolHOCTM OT -1.2 go | above normal values from -1.2 to
3.3 °C. 3.3°C
MeceyHuTe CymMn Ha Basiex The monthly sums of

ca CbC Cu/IHa BapuabunHocT 1 ca
nosuwleHn ot 16.7 go 314.8% n
noHmxeHn ot 10.5 po 65.0% B
CpaBHeHVe CbC cpegHUTEe 3a

precipitation are strong variability -
with higher from 16.7 to 314.8%
and reduced by 10.5 to 65.0%
compared to the average for the
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nepmnoga 1964 - 2013.

Cnopef NHOEKCHT 3a
apuaHocT Ha e MapToH (I5-DM)
3a nepuoga IlI-X Ha 2014 1. ce
Xapakrtepuaupa, KaTo YMepeHo
BN1a>XHa (|ar-DM 35<I<40 — 371), a
2015 r., Kato YyMepeHo cyxa
(lar-DM 24<i<30= 28.1).

Pe3yntaTtnTte OT oueHKaTa Ha
cenektnBHocT (Tabnuua 2) nokas-
BaT, 4ye xepobuumabT KnepaHga
npunoxeH B gosa — 150 ml/da +
amxyBaHT [ew XL, B posa 200
ml/da He nposiBABa OUTOTOKCUYEH
edpekT  BBbPXYy J/iouepHata B
CcpaBHeHUVe c eTasioHa Jluctero 40
npunoxeH B pos3a 50 mi/da
(etanoH) + amkysaHT [ew XL B
no3a 100 ml/da.

®UTOTOKCUYHOTO Bb3AENCT-
Bve Ha KnepaHga — 150 ml/da +
apkysaHT [ew XL, B posa 200
ml/da ce u3passasa B x/i0po3a no
nmMcTa B OTHOCUTESTHO criaba cre-
neH (6an 2), Ho camo npes nNbpsa-
Ta roguHa oT MpoyyBaHeTo, 4eTu-
puHageceT AHW crief n3BbpLuBaHe
Ha annukaymsTta (14 DAT), koeTo
nokasBa HUcKka INTOTOKCUYHOCT
Ha xepbuyunaa.

C yabnkaBaHe nepuoja Ha
BeretauMa Ha JouepHata Ao
yeTupugeceT U BTOpUSA A€eH, crnej
N3BbpLUBaHE Ha annukauuata (42
DAT), HabnogaBaHus cnab uTto-
TOKCUMYEH eekT BbpXy Kyntypara
OT MPWUIOXKEHNETO Ha Xepbuumaa
KnepaHpa ce 3anasBa.

period1964 - 2013.

According to de Martonne
aridity index (I,-DM) for the period
the IlI-X on the year 2014 was
characterized as  moderately
humid (|ar-DM 35<I<40 — 371), 2015
as moderately arid (Ia-DM 24<<30=
28.1).

The results of selectivity
evaluation (Table 2) showed that
the tested herbicide (Kleranda) —
at dose — 150 ml/da + adjuvant
Dash HC at 200 ml/da had no
phytotoxic effects on alfalfa
compared to standard Listego 40
applied at dose of 50 mi/da +
adjuvant Dash HC at 100 ml/da.

Phytotoxic effects of
Kleranda — at dose - 150 ml/da +
adjuvant Dash HC at 200 ml/da
were observed as chlorosis on
leaves in relatively low degree (2
scores), but only the first year of
study  fourteen  days  after
treatment (14 DAT), which
indicates low phytotoxicity to the
herbicide.

With the increase of the
growing season of alfalfa for the
forty-second day after application
(42 DAT), a slight phytotoxic effect
of culture after the application of
herbicide Kleranda retained.
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Tabnuua 2. BusyasHo oTumMTaHe Ha (OUTOTOKCUYHOCT, XXM3HEHOCT U MOKPUTUE Ha
nouepHaTta B 3aBMCMMOCT OT NPUJIOXEHUTE Xepbuumngmn
Table 2. Visual detection of phytotoxicity, crop vigor and ground cover of alfalfa

according to the appended herbicides

A033, | 5 pBA | 7DAA |14 DAA| 21 DAA [28DAA|35 DAA42DAA
No BapuaHT ml/da
- Treatments Dose, duToTokenyHocT / Phytotoxicity
ml/da 2014
V1| KnepaHnga/Kleranda 150 1 1 2 2 2 2 2
JNnctero 40 (ETanoH)
Ve Listego 40 (Standard) 50 1 1 1 1 1 1 1
2015
V1| KnepaHga/Kleranda 150 1 1 1 1 1 1 1
Nuctero 40 (ETanoH)
Ve Listego 40 (Standard)) 50 L L L L L L L
2014 - 2015
V1| KnepaHga/Kleranda 150 1 1 15 15 15 15 15
Nuctero 40 (ETanoH)
V2 Listego 40 (Standard) 50 L L L L L L L
>KunsHeHocT / Crop vigor
V1| KnepaHga/Kleranda 150 2014
100 100 95 95 90 90 90
Nuctero 40 (ETanoH)
Vo Listego 40 (Standard) 50 100 100 100 100 100 100 100
2015
Vi|  KnepaupalKleranda | 150 155960 T 100 100 | 100 | 100 | 100
JNnctero 40 (ETanoH)
Vo Listego 40 (Standard) 50 100 100 100 100 100 100 100
2014 - 2015
V1| KnepaHnga/Kleranda 150 100 100 % 89 95 95 95
JNnctero 40 (ETanoH)
Vo Listego 40 (Standard) 50 100 100 100 100 100 100 100
Mokputne / Ground cover
\Y KnepaHnga/Kleranda 150 2014
! pana 30 30 40 50 60 75 85
Nuctero 40 (ETanoH)
Vo Listego 40 (Standard) 50 30 30 40 60 70 80 90
2015
V1| KnepaHga/Kleranda 150 35 50 50 65 65 75 85
Nuctero 40 (ETanoH)
Vo Listego 40 (Standard) 50 35 50 50 65 65 75 85
2014 - 2015
V1| KnepaHga/Kleranda 150 33 20 5 ) 63 75 85
JNnctero 40 (ETanoH)
Vo Listego 40 (Standard) 50 33 40 45 63 68 78 88
OT aHa/M3a Ha gaHHuTe no It is evident from analysis of
OTHOLUEeHVe Ha BuU3yasiHUTE OLeH- | data  regarding the  visual
KN 3a OUTOTOKCUYHOCT B 3aBUCKU- | assessments  of  phytotoxicity

MOCT OT NPU/IOXKEHNETO Ha Xepobu-
unga KnepaHga e BugHo, ue

depending on the application of
the herbicide Kleranda is apparent
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CTOMHOCTUTE He ce OTK/IoHABaT
3HauUTesIHO, CNpsAMO  eTasioHa
INncrero 40.

[enctBneto Ha xepbuumga
(KnepaHga) He okasBa B/NAHME
BbpXy ku3HeHoctta (CV)
nokputmneto (GC) Ha nouepHaTa B
CcpaBHeHUVe c eTasioHa Jluctero 40
(Tabnuuya 2).

Mo oOTHOWweHWe nokasatensd
TeMNn Ha oTpacTBaHe Ha ctebnara
Ha filouepHaTa He ce oyepTasa 3a-
KOHOMepHa TeHAeHUMs mMexzay OT-
[enHuTe BapuaHTh, a Mno-CKopo ca
HanMue M3BECTHU Masiku pas/imyuns
npe3 OTAesIHUTEe TOAUHW Ha MNpPOoYyY-
BaHe (6.3-62.2 cm u 8.8-44.0 cm) un
3aBWCM OCHOBHO OT OHTOreHeTUYHO-
TO pa3suTMe 1 OT heHohasarta Ha
nwouyepHarta (Tabnuua 3).

that the values do not differ

significantly, compared to the
standard Listego 40.

The herbicide action
(Kleranda) did not affect

significantly the crop vigor (CV)
and ground cover (GC) of alfalfa
compared to standard Listego 40
(Table 2).

With regard to the character
of the rate of growing up alfalfa,
there was no regular tendency
between the different treatments,
but there were some small
differences in the different years of
the study (6.3-62.2 cm un 8.8-44.0
cm) as depends on the
ontogenetic  development and
growing stages of alfalfa (Table 3).

Ta6r||/|u,a 3. Temn Ha OoTpacTBaHe Ha JiluuepHaTta B 3aBUCUMOCT OT MNPUJ1I0XKEeHUTE

xepéuymagn, cm

Table 3. Growth rate of alfalfa according to the applied herbicides, cm

[o3a,
No BapuaHTtn ml/da | ODBA | 7DAA |14 DAA |21 DAA| 28DAA | 35 DAA | 42DAA
- Treatments Dose,
ml/da 2014
V1 [Kneparga/Kleranda 150 | 7.1b | 19.0a | 24.7a | 36.0a | 40.9a | 48.4a | 59.1a
Nnctero 40 (ETanoH)
V3 Listego 40 (Standard) 50 6.3a | 19.0a | 28.5b | 39.0b | 43.0ab | 51.3ab | 62.2ab
v 150 2015
! Knepanga/Kleranda 8.8a | 15.8a | 20.6a | 25.4a | 33.1a | 44.0a -
Nuctero 40 (ETanoH) )
V2 Listego 40 (Standard) 50 8.8a | 15.8a | 20.2a | 25.5a | 32.5a | 42.6ab
Vv 150 2014 -2015
! Knepanpga/Kleranda 8.0a |17.4a | 22.7a | 30.7a | 37.0a | 46.2a | 59.1a
Nuctero 40 (ETanoH)
V2 Listego 40 (Standard) 50 7.6a | 17.4a | 24.4a | 32.3a | 37.8a | 47.0a | 62.2ab
a, b - cTaTUcTNYECKN AOKa3aHM pa3/IMKM B CpaBHeHVe Cbe cTaHgapTa npu p<0.05
a, b -Statistically proven significant difference with the standard at p<0.05
M3knioyeHne oOT onucaHata An exception to that
3aBUCMMOCT ce ycTaHoBsiBa camo | described depending was

npes nbpBarta roguHa Ha npoyuy-
BaHe, KbAeTo Temna Ha oTpacT-
BaHe Ha nwuepHata Ha 14 u 21

established only in the first year of
study, where the rate of growing
up alfalfa on 14 and 21 days after
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AeH (14 v 21 DAT) cnep TpeTtupa-
He ¢ KnepaHga B go3a — 150 mi/da
+ apxkyBaHT [Jew XL, B go3a 200
ml/da e cTtarnucTtuyeckn gokasaHo
HamasneH (P=0.05), Cnpsmo
eTasioHa Jluctero 40, NpuUIoOXeH B
po3a 50 ml/da + agxysaHT [eL
XL, B go3a 100 ml/da.

dopmupaHus [obuB  cBexa
6uomaca (kg/da) ot nouepHata
(Purypa 1) cnep npunoxeHuwe Ha
xepbuunga Knepavga B gosa — 150
mi/da + agxyBaHT Jew XL, B go3a
200 ml/da cbcraBnsiBa 98.3% B
CpaBHeHue c eTasioHa Jluctero 40
npunoxeH B gosa 50 ml/da + agxy-
BaHT few XL B gos3a 100 ml/da,
KaTo pas/iMkuTe ca CTaTUCTUYeCKU
HegokasaHun npu P=0.05.

kg/da

treatment (14 and 21 DAT) with
Kleranda at dose - 150 ml/da +
adjuvant Dash HC at 200 ml/da
statistically proven reduced
(P=0.05), compared to the
standard Listego 40 applied at
dose of 50 ml/da + adjuvant Dash
HC at 100 ml/da.

Formed fresh biomass yield
(kg/da) from alfalfa (Figure 1) after
application on herbicide Kleranda
at dose - 150 ml/da + adjuvant
Dash HC at 200 ml/da constitutes
98.3%, compared to the standart
Listego 40 applied at dose of 50
ml/da + adjuvant Dash HC at 100
ml/da and the differences had no
statistical significance (P=0.05),
average for the period of study.

FBS*

our. 1. lobuB cBexa n cyxa buomaca (kg/da) ot nouepHarta, cpeiHO 3a nepuoaa

Ha npoyuBaHe

Fig. 1. Fresh and dry biomass yield (kg/da) of alfalfa average for the period

NereHpa: V1 — 375 g/l meTasaxnop + 17.5 g/l umazamokc (Knepanga) + agpkyBaHT [Oew XL,
V2 — umasamokc 40 g/l (Jiuctero 40) + ampkyBaHT [Oew XLl; FBY — gobus ceexa 6romaca,
kg/da; DBY — pobuB cyxa 6umomaca, kg/da; FBS - copmmpaHaTa cBexa 6umomaca Ha egHo
cT16/10 (g) OT NouepHaTa.

Legend: Vi - 375 g/l metazachlor + 17.5 g/l imazamox (Kleranda) + adjuvant Dash HC; V; -
imazamox 40 g/l (Listego 40) + adjuvant Dash HC; FBY — fresh biomass yield, kg/da; DBY — dry
biomass yield, kg/da; FBS - of fresh biomass formed of a stem (g) of alfalfa.
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He3HauntenHn ca pasnukuTe
B nobuea Ha cyxa 6uomaca (kg/da)
OT foLepHarta, cpegHo 3a nepuoga
Ha npoyyBaHe, KOETO Ce AbJ/IKM Ha
CENEeKTMBHOCTTa Ha  TecTBaHus
xepbuuung - KnepaHga npuioxeH B
po3a 150 ml/da + apxysaHT [eww
XU B pgo3a 200 ml/da. AHanornyHu
ca W noayvyeHuTe pesyntatm no
OTHOWeEHMe dopMMpaHaTa cBexa
6uomaca Ha epHo cTb6NO OT
nouepHa (durypa 1).

AHaNIM3bT Ha faHHuTe OoT
Tabnuua 4 nokaseaT, 4Ye CbAbp-
XaHuneTo Ha cypoBaTta nenen (CA),
cyposu BnakHuUHU (CF) n dpoccpop
(P) B HagszemHata Ouomaca Ha
nouepHara, cpefHo 3a nepuoja
Ha npoyuyBaHe, cfef npuiaraHe Ha
xepouuymaa KnepaHga ca yBenundye-
H1 oT 0.12 no 0.83% B cpaBHeHue
CbC cTaHgapTta — Jluctero 40.

The differences in the yield of
dry biomass (kg/da) from alfalfa for
an average period of the study
were not significant due to the
selectivity of the tested herbicide
Kleranda applied in a dose 150
ml/da + adjuvant Dash HC at 200
ml/da. Analogous results are
obtained in respect of fresh
biomass formed of a stem of
alfalfa (Figure 1).

Analysis of the data from
Table 4 showed that the crude ash
(CA), crude fiber (CF) and
phosphorus (P) content in above-
ground biomass of alfalfa, average
for the period of study, after
application of the herbicide
Kleranda increased from 0.12 to
0.83% compared to standard —
Listego 40.

Tabnunua 4. XuMn4yeH cbCTaB Ha Ha3emMHaTa 6uomMaca oT filoLepHa cref

TpeTMpaHe Ha nocesa ¢ Xxepouumamn, %

Table 4. Chemical composition of the above-ground biomass of alfalfa crop after

treatment with herbicides, %

[Jo3a,
BapnaHTtu ml/da CA CF N P Ca
No
Treatments Dose,
ml/da 2014
V; | KnepaHga/Kleranda 150 | 9.77a | 23.52a | 3.279a | 0.381a | 1.778a
NucTero 40 (ETanoH)
Vs, Listego 40 (Standard) 50 10.17a| 20.94a | 3.718a | 0.413a | 1.888a
2015
Vi | KnepanpalKleranda | 50 10 6gal 23.97a | 3.501a | 0.492a | 1.925a
Nnctero 40 (ETanoH)
V, Listego 40 (Standard) 50 |10.02a| 24.90a |3.1785a | 0.411a | 2.008a
CpepgHo/Average
V; | KnepaHga/Kleranda 150 |10.22a| 23.75a | 3.390a | 0.437a | 1.852a
Nnctero 40 (ETanoH)
V, Listego 40 (Standard) 50 |10.10a| 22.92a | 3.448a | 0.412a | 1.948a

NereHpa: CA - cyposa nenen; CF - CypOBM BNakHWHW; a — CTaTUCTUYECKN HeJoKasaHu
pas3nukun B cpaBHeEHMe CbC cTaHgapTa npu p<0.05
Legend: CA - crude ash CF - crude fiber; a - not statistically proven significant difference with the

standard at p<0.05
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CbAabpxaHueTo Ha o6y, a3oT
(N) n kanuuii (Ca) B HaasemHara
6uomaca Ha nwuepHata € no-
Hucko (ot 0.058 po 0.096%) B
cpaBHeHue ¢ eTasioHa (JSluctero 40
npunoxeH B po3a 50 mi/da
(etanoH) + amkysaHT [ew XL B
posa 100 ml/da), korato ce
n3nonsea xepbuunga KnepaHga B
posa 150 ml/da + agroBaHT [eu
XL, B go3a 200 ml/da.

HesaBucumo ot Habogasa-
HUTE pas/iMku B XUMWUYEHUSA CbC-
TaB Ha (popmupaHaTa HaA3emHa
6uomaca OT NtoUepHa, cnep Tpe-
TvpaHe ¢ xepbuunan KnepaHga +
agtoBaHT few XU, pasnukute ca
CTATUCTMYECKN He JOoKasaHu npu
P=0.05, B cpaBHeHMEe CbC CTaH-
papta (Jluctero 40 + agKyBaHT
Oew XL). CneposartesiHo, npuo-
XEHVEeTOo Ha xepbuuuga KnepaHga
B fo3a 150 ml/da + agioBaHT [eLw
XL, B pgo3a 200 ml/da He oka3Ba
B/INSIHNE BbPXY XUMUYEHUSA CbC-
TaB Ha popMmpaHaTa 6uomaca ot
nouepHara.

N3BOAN
[BYKOMNOHEHTHUAT xep-
ouung  KnepaHga (375 g/l

mMeTasaxsop + 17.5 g/l umazamokc)
npunoxeH B osa — 150 ml/da +
apkysaHT Oew XU, B pgosa 200
ml/da npuTexaBa BWCOKa Cesek-
TMBHOCT (6an - 1+ 1.5) 1 He Oka3Ba
oTpUUATENIHO  B/IMSIHWE  BBbPXY
fobvBa N XMMWYEHMA CbCTaB Ha
dopmMmmpaHaTa cBexa u cyxa 6uo-
mMaca kg/da npwu TecTBaHuA copT
mouepHa Japa“, kato pasnmkute
ca CTaTtUCTUYeCKn HefoKasaHu

Total nitrogen (N) and
calcium (Ca) content in the above-
ground biomass of alfalfa was low
(from 0.058 to 0.096%) than the
standart (Listego 40 applied at
dose of 50 ml/da + adjuvant Dash
HC at 100 mi/da) when herbicide
Kleranda was used — for the dose
of 150 ml/da + adjuvant Dash HC
at 200 ml/da.

Irrespective  of  observed
differences in the chemical
composition of  above-ground

biomass of alfalfa after treatment
with the herbicides Kleranda +
adjuvant Dash HC, the differences
were not statistically proven
significant difference at P = 0.05
compared with the standard
(Listego 40 + adjuvant Dash
HC).Therefore, application of the
herbicide Kleranda in a dose 150
ml/da + adjuvant Dash HC at 200
ml/da does not affect the chemical
composition of the formed
biomass of alfalfa.

CONCLUSIONS

The two-component
herbicide Kleranda (375 ¢/l
metazachlor + 17.5 g/l imazamox)
applied at the dose — 150 mi/da +
adjuvant Dash HC at 200 ml/da
has a high selectivity (score 1 +
1.5), no negative effect on yield
and on chemical composition of
the formed fresh and dry biomass
kg/da in the tested alfalfa cultivar
"Dara”, the differences are not
statistically ~ proven  significant
difference (at P = 0.05) compared
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(npu P=0.05), cnpsamo eTanoHa
Nnctero 40 (40 g/l nmasamokc)
npunoxeH B po3a 50 mil/da
(etanoH) + agkysaHT [ew XL, B
no3a 100 ml/da.

XepbnunabT KnepaHga mo-
Xe pga ce wusnonssa B ,cTapu’
NOLEPHOBM NOCEBM BbBB (hasa
TpeTn TPOeH NINCT Ha KyntypaTa B
posa 150 ml/da + agwoBaHT [ew
XL, B go3a 200 ml/da.
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to the standard Listego 40 (40 g/l
imazamox) applied at a dose of 50
ml/da (standart) + adjuvant Dash
HC at 100 ml/da.

Kleranda herbicide can be
used in old crop (2, 3, 4 and 5
years) at the third trifoliate leaf of
alfalfa at a dose of 150 ml/da +
adjuvant Dash HC at 200 ml/da.
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PE3OME SUMMARY

Mpe3 nepuoga 2009-2010 rogmHa B The effect of three application
OnuTHa cTaHuusA no cosita, MaenukeHn, | doses of glyphosate 0.720, 1.440 and
Bvnarapua npu noncku ycnosus 6Gewe | 2.160 g a. i., ha on the sensitive, survival
npoyyeHa 4yBCTBUTENHOCTTA, nNpexussa- | and regrowing on eight soybean
€eMOoCTTa U Bb3CTaHOBUTENHaATa cnocob- | genotypes (Glycine max (L.) Merrill) were
HOCT Ha oceM reHoTtuna cos (Glycine max | determinated in field conditions at
(L.) merrill) kbm Tpu po3sm 0.720, 1.440 n | Soybean experimental station, Pavlikeni,
2.160 g a. B., ha rnudpo3sar. Bulgaria within 2009-2010.

YCTaHOBEHO €, 4Ye MpUIoXeHuTe It was found that the applied doses
0031 rnndo3ar okaseaT noTuckawo Bb3- | of the glyphosate had a inhibitory effect
OeNCcTBME BBbPXY BUCOUMHATa U Npmxmesa- | on the plant height and regrowing ability
€eMOoCTTa Ha pacTeHusita o 45 geH cnepg | by 45 days after treatment (45 DAT).
n3BbPLLBaHe Ha npbckaHeTo (45 DAT).

M3nuTtaHnTe reHoTUNoBe cos Nposi- The studied soybean genotypes
BSBaAT pas/iMyHa 4yBCTBMTENHOCT U Bb3- | showed different levels of glyphosate
cTaHoBUTENIHA CNOCOGHOCT KbM rAMMo- | sensitivity, survival and regrowing.
3aT. BbB (peHopaza uybpTex (BBCH —
63-65) Bb3cTaHOBUTE/IHaTa crnocobHocT | In  growing stage (BBCH - 61-65)
Ha copTa CpebpuHa n nuHusa Rr e pobpa | Srebrina cultivar and Rr line showed good
n Bapupa B rpaHuunte ot 1.0 go 2.5 | survival and regrowing score from 1.0 to
6ana, pgokato npu coptoBeTe ABures, | 2.5 and varieties Avigea, Divna and
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[JvBHa n KapuHa e fnowa v e B UHTepBasia
oT 2.5 oo 3.0 6ana.

KntovoBn pymu: cos reHotvnu,
rnndposar, (PUTOTOKCUMYHOCT, Bb3CTAHO-
BsiBaHe

yBO/.

3annesensBaHeTo MNpu cosTa
(Glycine max (L.) Merrill) e eanH ot
Hai-BaXHUTe haKkTopu, KOUTO OKas-
BaT B/MSAHME Npu hopMMpaHeTo Ha
pobvea oT coeBO 3bpHO (Oerke,
2006; Fickett et al., 2013).

Mpe3 nocnefHoOTO AeceTusie-
TMe  Hay4HOo-u3cnepgoBsaTesickara
paboTa ce dpokycmpa Bbpxy npoyuy-
BaHeTO Ha 4YyBCTBUTE/IHOCTTA Ha
He reHHo mogudouumpadn (He M)
COpTOBE COA KbM rNMdo3art, Kato
cpencteo 3a 6opba c nnesenvte
(McCann et al., 2005; Bonny, 2009;
Bajpai and Srivastava, 2013).

FnndposatsT (N-
[Phosphonomethyl]  glycine) e
aKkTMBHaTa CcybCTaHUMSI Ha CuC-
TEMHW, TOTa/lHX,  LIMPOKOCHMEK-
TbpHU  Xepbuuman, KOWTo ce
nsnon3gatr 3a 6Gopba cpeLly
pegvua efHoroAuliHM M MHOro-
rO4NLLIHM naeBesHn BMAOBE,
nornbla ce npes smcrara u ce
npuaBvMxBa 4pe3 nposojduiara
cuctema Ha pacteHusata (Duke,

1996; Pesticide Information
Profiles, 1996).
MpoyuBaHnsatTa Ha  Duke

(1998) un King et al. (2001) nokas-
BaT, 4Ye rAuosarbT UHXMbUpa
cMHTe3a Ha eH3uma 5-Enol-
pyruvyl-shikimate-3-phosphate

(EPSP), oTroBapsy 3a CMHTe3a Ha
aMVHOKNCENNHUTE B pacTuUTeNHuTe
opraHunsmun (Kishore et al., 1992).
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Karina had bad scores (2.5-3.0).

Key words: soybean genotype,
glyphosate, phytotoxicity, regrowing ability

INTRODUCTION

Weed infestation of soybean
(Glycine max (L.) Merrill) is most
important factor influencing
soybean grain yield (Oerke, 2006;
Fickett et al., 2013).

In the past decade, research
work has focused on the study of
sensitivity to glyphosate in non-
genetically (non-GM) modified
soybean genotypes, as a means
for weed control (McCann et al.,
2005; Bonny, 2009; Bajpai and
Srivastava, 2013).

Glyphosate (N-
[Phosphonomethyl] glycine) is the
active ingredient of the systemic
and non-selective (or broad-
spectrum) herbicides, that are
used to control most annual and
perennial weeds (Pesticide
Information Profiles, 1996). As an
herbicide, glyphosate works by
being absorbed into the plant
mainly through its leaves but also
through soft stalk tissue (Duke,
1996).

Studies conducted by Duke
(1998) and King et al. (2001)
showed that the glyphosate inhibits
amino acid metabolism known as
the shikimic acid pathway, its main
target being enzyme 5- Enol-
pyruvyl-shikimate-3-phosphate
(EPSP) synthase, responsible for



Nelson and Renner (2001)
cbobLaBar, 4e rnpwuiaraHeTo Ha
840 g a. B., ha rnudgosar BLB
dheHohaza TpeTm TPoeH nuUcT
(BBCH - 13) oT pa3sutMeTo Ha
reHeTUYHo mogudomumpann (M) u
He-'M coeBW pacTeHus, He okasBa
CbLLECTBEHO BIUAHNE BBbPXY JINCT-
HaTa NoBBbPXHOCT Ha KynTypaTta.

Cnopep, Al-Khatib and
Peterson (1999) n Cedergreen
(2008) npunaraHeTo Ha rnugoosar
B pedyuupaHu [03M B HayasiHuTe
eTany OT pas3BUTUETO Ha coeBuUTe
pacTteHus (BBCH 13-14) He oka3Ba
CbLUECTBEHHO  B/INSHME  BbPXY
[o6vBa 0T COEBO 3bPHO.

Zambrano et al. (2003), Main
at al. (2004), Davis (2006), cb06-
LLiaBaT 3a ecTeCTBEHO Bb3HMKBALLA
reHHO — KOHTpo/mMpaHa xepouuma-
Ha YCTOMNYMBOCT KbM rmMdo3ar
npu cosiTa, KOATO He ce Ab/DKM Ha
FeHHO MHXEHEePCTBO N KOATO MOXe
fa 6bae npexsbpfieHa B Apyrn Yys-
CTBMTE/IHU TEHOTMNOBE Ype3 Tpaau-
LMOHHUTE CEeNEKLMOHHN METOAN.

Llenta Ha n3cnegsaHeTo e ga
ce YCTaHOBM W CpaBHW 4yBCTBU-
Te/IHOCTTa Ha reHOTUMOBE COSAl KbM
pas/iMvyHn  0o3n  raudposar  npu
MOJICKN yCnoBuA N Aa ce otbepar
TakmBa C ecTeCcTBeHa TONIEPaHTHOCT.

MATEPVANT N METO4N

[MpoyyBaHeTO e npoBefeHo
npes 2009 wu 2010 roguMHa B
OnuTHa cTaHuma no codarta, lNasnu-

KeHW, NpW HEMOSIMBHU YCOBUSI.
onnTbT e 3a/10KeH no
nepneHauKynsapHus  MeTod B

87

amino acid synthesis
(Kishore et al., 1992).

Nelson and Renner (2001),
reported that the application of 840
g a.., ha glyphosate at the three
trifoliate leaf stage (BBCH - 13) of
GM and non-GM 212 soybean
plants had no significant effect on
leaf area of the crop.

According to Al- Khatib and
Peterson (1999) n Cedergreen
(2008) application at reduced
doses of glyphosate at the initial
developmental stages of soybean
plants (BBCH 13-14) did not affect
soybean grain yields significantly.

in plants

Zambrano et al. (2003), Main
at al. (2004), Davis (2006),
reported for naturally-occurring and
genetically — controlled glyphosate
herbicide resistance in soybean,
that is not attributable to genetic

engineering and this resistance
can be transferred to other
sensitive genotypes by

conventional breeding methods.

The objective of this study was
to determine and compare the
sensitivities of soybean genotypes to
different doses glyphosate under
field conditions to find of donors for
the tolerance for the purpose of a
selection.

MATERIAL AND METHODS

The study was conducted
within 2009 - 2010 at the Soybean
experimental station Pavlikeni,
without irrigation. The trial was
carried out by the perpendicular
design with four replications and



4yeTupu NOBTO-PEHUS C FOSIEMUHHA
Ha onuTHaTa naouy 3 m?,

[MpoyyeHO e BAUAHMETO Ha
Tpn go3u rnngposar — 0.720, 1.440,
n 2160 g a. B, ha, kato e
N3M0N3BaH TbProBCKUAT MPOAYKT
PayHasn (360 g/l rnndgposar + 180
g/l cbpBKTAHT) NPU OCEM FE€HOTHU-
na cos — 6bArapckn IMHUK, COpPTO-
Be M KaHOuAaT-CoOpTOBE COA He
reHHo Moguduumpadn (He M)
KbM rnudposar. XapaktepucTukite
Ha reHoTunoBeTe Cos ca npeacra-
BeHn B Tabnuuya 1.

Tabnumuya 1. F'eHoTMNOBE CoA
Table 1. Soybean genotypes

with the size of the experimental
plot 3 m?.

Studied the impact of three
doses of glyphosate - 0.720, 1.440,
and 2.160 g a. i., ha, when a used
commercial product Roundup (360
g/l glyphosate +180 g/l surfactant)
on eight Bulgarian genotypes non-
genetically (non-GM)  modified
soybean to glyphosate (lines,
varieties and candidate varieties)
of soybean. The characteristics of
soybean genotypes are shown in
Table 1.

No FeHoTun MeTop pyna Ha 3penoct
B Genotype Method Maturity group

1 Mupa 96/Mira 96 EkcnepumenTanen myTareHes I
Experimental mutagenesis

2. CpebpuHa/Srebrina | Xubpuausaums / Hybridization Il

3. Asures/Avigeia Xubpuaunsaums / Hybridization I

4, AunsHa/Divna Xubpuaunsaums / Hybridization 0

5. KapuHa/Karina Xubpuaunsaums / Hybridization I

6. F5Ne24 Xubpuaunsaums / Hybridization I

/ M — 18/4 EkcnepumenTanen myTtareHes I
Experimental mutagenesis
Mexaysugosa xmbpuamsaLmns

8. Rr ! St 1]
Interspecies hybridization

BbB (peHopaza TpeTn TpoeH
nuct (BBCH - 13), reHoTnnoseTe
COA e Wu3BbpLeHa anaukauums
cbotBeTHO c 0.720, 1.440, n
2.160 g a. B., ha rnudozart, a B
KOHTPO/IHATE BapuaHTu C JecTu-
npaHa Boja.

TpeTnpaHmaTa ca
N3BBbPLUEHN C TPpbbOHA NpbCKayka
"PTP 18" c kKoHuM4yHa Ato3a, npu
HanaraHe Pmax 3 bar, Vimax 1.68 | 1
Qmax 0.65 I/min ¢ pa6oTeH
pa3Teop oT 500 I/ha.

At the growth stage of three
trifoliate leaves (BBCH - 13) the
soybean genotypes were sprayed
respectively with 0.720, 1.440, and
2.160 g a. i., ha glyphosate, and in
the control treatments with distilled
water.

Treatments were conducted
with a knapsack sprayer "PTP 18"
with conic nozzle, pressure Ppax 3
bar, Vmax 1.68 |, and Qmax 0.65
I/min, with a working solution

quantity of 500 I/ha.
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3a BCUMYKM BapuaHTn Ha
onuta ca npocsiefieHn crefHuTe
rnokasarenu:
o MMpoueHT npexusenn pac-
TeHus, %; BucounHa a pacrteHus-
Ta (cm) BbB hbeHothaza BBCH —
89; PUTOTOKCUYHOCT Ha xepouumn-
[a B 3aBUCMMOCT OT W3MON3BaHU-
Te [03M Mpu reHoTUnoBeTe Cos Mo
ckanara Ha EWRS (6an 1 — 6e3
noepeau; 6an 9 — Hanb/HO YHU-
LLIOXXEHN pacTeHus), Kato otyuTa-
HUATa ca U3BbpWBaHM Ha 7, 15,
30 n 45 feH cnep TpeTUpaHeTo;
. >KnsHeHocTTa (CV) e
onpegensHa no 11 6asHarta ckana
(0O — HanNbNHO  YHULLLOXEHU
pacteHns; 10 - pacTeHus 6e3
nospean) (Shinggu et al., 2009);
° Mokputne Ha nocesa (GC)
e onpegensaHo BbLB (JeHodgasa
ubdprex (BBCH- 63-65) B
npoueHtn ot 0 go 100% (0 —
pacTteHuaTa ca 3arvHasin; 100%
pacTeHMss  nokpuBar  3emMmHara
noBbpxHocT) (Malthus et al., 2013;
Fontenot et al., 2015);
° Bb3ctaHoBsaBaHeTo (RG) Ha
COeBUTE pacTeHus e onpenensHo
BbB (hbeHohaza ubdpTex (BBCH-
63-65), cbrnacHo apgantupaHarta
lecT cTeneHa ckana Ha Frenlin
and Jones (1984) - (0 -
Bb3cTtaHoBA-BaHe, 6e3 nospenu;
Be3 nospegu; 1- Bb3cTtaHOBSAABaHe
C JleKk ocTarb-4yeH eduekT, MbJIHO

Bb3CTaHOBABa-He; 2- YMepeHo
Bb3CTaHOBABAHE C  Bb3MOXEH
ocTaTbyeH eqoekKT; 3-

Bb3cTaHOBABaHe CbC CWUIEH OCTa-
TbueH edekT; 4- Cnabo Bb3CTaHO-
BSBAHEHA pacTeHusTa 1 3armBaHe

The following indicators were
studied for all treatments:
. The percentage of surviving
plants, %;
. Plant height (cm) in growth
stage BBCH - 89, herbicide
phytotoxicity, depending on
application doses, in the soybean
genotypes according to an EWRS
scale (score 1 — no damage; score
9 — completely killed plants), the
recording being performed on the
7" 15™ 30" and 45™ day after
treatment (DAT);
. Crop vigor (CV) was
determined according to a 11
score scale, where 0 - completely
dead plants and 10 - very healthy
growing plants (Shinggu et al.,
2009);
. Ground cover (GC) of the
soybean was determined visually
and was recorded on a scale of O-
100% (0 - no plants, 100% plants
covering the entire surface area) in
growth stage flowering BBCH- 63-
65 (Malthus et al., 2013; Fontenot
et al., 2015).
. The regrowth (RG) soybean
plants was determinet in growth
stage flowering BBCH- 63-65
according adapted to a six score
scale of Frenlin and Jones (1984) -
(O - very healthy growing plants; 1-
Regrowth, slight residual effect,

complete recovery likely; 2-
Regrowth, modedose residual
effect recovery possible; 3-

Regrowth, severe residual effect
recovery unlikely; 4- Low regrowth
and plants dead and 5-Dead, does
not establish regrowth of the
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n 5- 3arMBaHe Ha pacTteHusATa, He
ce ycTaHOBsiBa Bb3CTaHOBSBAHe).

° lNpoueHTHLT Ha npexuBsae-
MOCT Ha pacTeHuATa 3a BCEKU Ba-
puyaHT e npepBapuTesniHO TpaHc-
dhopmumpaH no ypaBHEHNEeTO

Y = arcsin,/(x,, / 100) (Hinkelman &
Kempthorne, 1994).

MonyyeHnTe  eKCnepumeH-
Ta/lHA [laHHM ca 06paboTeHn c
nomMoLua Ha cothTyepa

Statgraphics Plus for Windows
Ver. 2.1 and Statistica Ver. 10.

PE3YJITATU N OBCBXXOAHE
[o3nte ot 0.720, 1.440 n
1.160 g a. B., ha Ha n3nonsBaHus
rnnudposaTt npuioXkeHn BbB peHo-
dhaza Tpetn TpoeH nuct (BBCH -
13) Ha cosATa okasBarT CTaTtucTu-
yecko gokasaHo BnvsHue (P=0.05)
BbPXY MNPEXMBAEMOCTTa Ha reHo-
TUNOBETE COA M YC/IOBHO MoraT ga
ce MpeacTtaBAT B C/efHUA pea:
AveHa (33.0%) - F5Ne27 (33.9%)

- Nel18/4 (35.2%) - KapuHa
(35.5%) - AsBurea (43.0%) -
Mupa 96 (43.3%) - nuHua Rr

(52.4%) — CpebpuHa (54.3%).

C yBenuyaBaHe pAo03uMTe Ha
xepobuuymaa ce Habnwogasa obuia
TEeHOEHUMA 3a CHUXaBaHe Nnpexu-
BAEMOCTTa Ha pacTeHusaTa, cnps-
MO KOHTPO/SIHUTE BapuaHTu npu
BCUYKM reHoTunose cos (ot 8.1 o
87.5%) (Purypa 1).

eHoTMNOBeTEe  Mwupa 96,
OneBHa, KapunHa, F5Ne27 n Nel8/4
mMorat fJa ce Oonpegensar, KaTto
CW/HO 4yBCTBUTE/IHWU, TbW Kato
npwn BCUYKM MpPOyyBaHW 03U npe-

plants).

. The percentage of of
surviving plants in each treatment
was previously transformed by the

equation Y = arcsin /(x,, / 100)

(Hinkelman & Kempthorne, 1994).

The data obtained were
analyzed using the software
Statgraphics Plus for Windows
Ver. 2.1 and Statistica Ver. 10.

RESULTS AND DISCUSSION

The doses of glyphosate
0.720, 1.440 and 1.160 g a. i., ha,
applied at the soybean at growth
stage third trifoliate leaf (BBCH -
13) had statistically significant
effect (P=0.05) on the survival
soybean genotypes and can be
presented conditionally in the
following order: Divna (33.0%) -
F5Ne27 (33.9%) — Nel18/4 (35.2%)
- Karina (35.5%) - Avigea
(43.0%) — Mira 96 (43.3%) - line
Rr (52.4%) - Srebrina (54.3%).

With the increase of the
herbicide doses there was a
general tendency of its decrease in
all soybean genotypes from 8.1 to

87.5%, as against the control
treatments (Figure 1).
The genotypes Mira 96,

Divna, Karina, F5Ne27 and Nel8/4
can be considered highly sensitive
because their survival under all
doses varied from 77.2 to 2.5%,
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XnBSEMoCTTa UM Bapupa B rpaHu-
umte ot 77.2 po 2.5%. [eHoTwm-
nosete Asures, CpebpuHa v nu-
HUA Rr ca no — cnabo 4yyBCTBUTES-
HW cnef NpuUIoXeHneTo Ha randgo-
3aT, a npexmuBsgemocTTa Um e oT
81.9 po 13.2%.

B0720gsa. i, ha

%
8582388

e
o

%
g _
2

ABWrea
Avigea

Mupa 86 CpebpuHa
Mira 96 Srebrina

OuneHa
Divna

B1440ga. i, ha

where as
Srebrina and

genotypes Avigea,
line Rr are less
sensitive to applications
glyphosate and their survival
varied from 81.9 to 13.2%.

02,180 ga. i ha

g

F5Ne27

N218/4

JlvHua Rr
Line Rr

KapuHa
Karina

eHoTvnoee cos Soybean genotype

dur. 1. MNpexmBsaeMoCT Ha MpoydYBaHMTE TFEHOTMMNOBE COS B 3aBUCMMOCT OT
Jo3ata Ha M3nosisBaHMA rndo3aT B MPOLEHT CMPAMO KOHTPOJIHUS BapwaHT,
cpefHo 3a nepuoga Ha npoyysaHe 2009-2010 rogmnHa

Fig. 1. Survival of the soybean genotypes, depending on glyphosate application
dose as percentage of the control, average for the period 2009-2010

Habnwogasa ce cneumduyHa
reHoTMMNHa peakums No OTHOLIEeHne
Ha (OUTOTOKCMYHOCTTA Ha M3NON3-
BaHuA xepbuuup rnudposar  npu
reHotunoseTte cos (Tabnvua 2).

XepovumabT MpPUWIOXKEH B
po3a 0.720 g a. B., ha npean3Buk-
Ba cnaba Oo ymepeHa (UTOTOK-
CuYHoCT (6an 2.0 — 3.5) o 45 geH
cnep TpeTupaHeTo (45 DAA), Hab-
nogasat ce X/0pOTUYHU NeTHa
MeXay XWNKUTe Ha aucTtara npu
reHotunosete coa Mwupa 96,
[AneHa, KapnHa, F5Ne27 1 Nel8/4.

A specific genotype response
was also observed with regard to
phytotoxicity of the applied
herbicide glyphosate to the
soybean genotypes (Table 2).

The herbicide applied at the
dose of 0.720 g a. i., ha caused
phytotoxicity - low to modedose
(score 2-3) to the 45™ day after
treatment (45 DAT) in genotypes
Mira 96, Divna, Karina, F5Ne27
and Ne18/4 where chlorotic spots
were observed among leaf veins.
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N3knoueHne ce Habnwopasa
camo npu reHotunosete Cpebpu-
Ha U nHnAa Rr, Kbgeto ce
ycTaHoBABa cnab (UTOTOKCMYEH
edoekT (6an 1.5) no 45 geH cnep
TpetnpaHeTo (45 DAA) npu npu-
NoXeHata Mo-HUCKa pgo3a  Ha
rnugoosart ot 0.720 g a. B., ha.

An exception was observed
only in genotypes Srebrina and
line Rr, where induced
phytotoxicity were lower (score
1.5) to the 45" day after treatment
(45 DAT) at the lower applied dose
glyphosate of 0.720 g a. i., ha.

Ta6r||/|u,a 2. PUTOTOKCUYHOCT Ha F}'II/I(*)OSaT npun redHoTumnoBee COodA CpeaHo 3a

nepvoga Ha rnpoyysaHe 2009-2010 .
Table 2. Phytotoxicity of glyphosate
period 2009-2010

in soybean genotypes, average for the

- .U.03ahg duUToTOKCMYHOCT / Phytotoxicity
eHOoTUn a. B.,, ha
Ne | Genotype | Doce g 7 DAT 15 DAT 30 DAT 45 DAT
aiha | EWRS | CV | EWRS | CV | EWRS | cV | EWRS | cv
Mipags | 0720 25 | 9 | 30 | 8] 25 | 9| 25 | 9
Loy o 1.440 70 | 2| 70 | 2] 50 | 5| 45 | 6
2.160 80 | 1| 85 | 1| 75 | 2| 50 |5
Cpospmia 07120 25 | 9 | 30 | 8] 15 | 9 | 15 | 9
2. gkt 1.440 35 | 7| 40 | 6| 30 | 8| 25 |09
2.160 8.0 1| 55 | 5| 55 | 5| 45 | 6
rauron 0.720 25 | 9 | 30 | 8] 25 | 9| 25 | 9
3 [avigeia 1.440 50 | 5| 55 | 5| 45 |6 | 35 | 7
2.160 70 | 2| 85 | 1| 85 | 1| 85 | 1
0.720 25 | 9 | 30 | 8| 30 | 8| 30 |8
4. gm;a 1.440 40 | 6| 50 | 5| 55 | 5| 45 | 6
2.160 70 | 2| 85 | 1| 85 | 1| 85 | 1
Kapura 0.720 25 | 9 | 30 | 8] 20 | 9| 20 |9
5. o 1.440 70 | 2| 70 | 2] 60 | 4| 45 | 6
2.160 70 | 2| 80 | 1| 60 | 4| 60 | 4
0.720 30 | 1| 35 | 7] 20 |9 | 20 |9
6. [F5Ne24 1.440 60 | 4 | 65 | 3| 65 | 3| 55 | 5
2.160 70 | 2| 70 | 2] 65 | 3| 65 | 3
0.720 35 | 7 | 45 | 6| 25 | 9 | 25 | 9
7. M—1814 | 1.440 60 | 4 | 60 | 4| 45 | 6| 40 | 6
2.160 75 | 2| 85 | 1] 80 | 1| 80 | 1
0.720 20 | 9 | 20 | 9] 15 | 9| 15 | 9
8. |Rr 1.440 40 | 6| 45 | 6| 40 | 6| 30 | 8
2.160 60 | 4 | 55 | 5| 50 | 4| 40 | 6

NereHpa: PUTOTOKCUYHOCT MO ckanaTa Ha EWRS, XusHeHocT (CV); DAT — OHUM cnef TpeTwupaHe;

a. B. — aKTUBHO BELLECTBO

Legend: Phytotoxicity according to an EWRS scale; Crop vigor (CV) according to a eleven score scale;

DAT - day after treatment; a. i - active ingredient

C yBenuyaBaHe [0o3uTe Ha
rnugoosata (1.140 n 2.160 g a. B.,
ha) coutoTokCHYHOCTTA NPU TEHOTK-

Under the higher doses
1.140 v 2.160 g a. i, ha of
glyphosate, phytotoxicity to the
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noBe COSl HapacTBa OT ymepeHa [0
cunHa (6an 3.5 - 8.5), uspasasawa
ce B XJ10p03a, envHacTUYHN U3KpU-
BABaHUA Ha APbXKUTE Ha siucTaTa u
HEeKpo3Mn, A0KaTO Npu reHoTUnoBeTe
pearmpasiv C MNO-BUCOKA YyBCTBU-
TENHOCT - [0 3arMBaHe Ha pacTe-
HuaTa (6an 8.5) (Tabnvua 2).

AHaNOrMYHN ca 1 NoJslyvyeHu-
Te pesynrtatn npu npocrepssaHe
XunsHeHoctta (CV) Ha TreHo-
TUNOBETE COA B 3aBUCUMMOCT OT
fo3ara Ha NpuioXKeHns xepouums
(Tabnuuya 2).

Hali-Huckata go3sa Ha npuio-
XeHunsa rnucposar (0.720 g a. B,
ha) He npegu3BMKBa WHXMOMpaLY,
edpekT BbpXy BUCOYMHATA Ha pac-
TeHuAaTa n nokputmeto (GC) npwu
BCUYKN F€HOTMNOBE COA, Kato pas-
NINKNTE ca CTaTUCTUYECKN HeLoKa-
3aHM npn P=0.05 (Purypa 2 u
Tabnuuya 3).

100 - BKoxrpona Control

90
80 1
70 1
60

50

cm

IueHa

Mira 96  Srebrina  Avigea Divna

soybean genotypes was moderate
to high (score 3.5 - 8.5) and
manifested aschlorosis epinastic
bending of leaf and necrosis, but
the genotypes responding with
higher sensitivity were completely
killed plants (score 8.5) (Table 2).

The results obtained were
analogous in terms of the crop
vigor (CV) of the soybean
genotypes depending on the
application doses of herbicide
(Table 2).

The lowest dose of
glyphosate (0.720 g a. i., ha)

applied do not induce an inhibitory
effect on plant height and the
ground cover (GC) of the plants
and the differences are not
statistically significant at P=0.05
(Figure 2 and Table 3).

B0,720ga.i, ha Bl 440gai ha 02160ga i, ha

\\_\\\\\\\\\\\‘ £

JInkua Rr
Line Rr

Kapuxa
Karina

I'enoTimose cos Soybean genotype

dur. 2. BucounmHa Ha pacTeHusTa B 3aBMCUMMOCT OT MNpuoOXKeHaTa [03a
rnugposar, B % OT KOHTpO/iaTa, CpeaHo 3a nepmoga Ha npoyydBaHe 2009-2010 r.
Fig. 2. Plant height depending on applied dose of glyphosate as percentage to
control, average for the period 2009-2010
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C HapactBaHe pfos3arta Ha
xepobuymaa (1.440 - 2.160 g a. B.,
ha) BucouMHata ©“ NOKPUTMETO
(GC) Ha pacTeHuATa HamasisiBa,
HenponopLMoHasiHO C yBesiMyaBa-
He KOHUeHTpauusata My, Karto
pasnnknTe ca CcTtaTUCTUYecku Ao-
kaszaHn npu P=0.05. N3knoyeHne
OT onucaHata 3aBUCMMOCT ce
yCTaHOBsiBA CaMO npu copTa
CpebpuHa (Purypa 2).

YcTaHOBeHa € cuiHa oTpu-
uatenHa KopenayuoHHa 3aBUCU-
MocT - r ot -0.960 pgo -0.994
Mexay [gosaTta Ha MpuIoXKeHUs
rmmcposar  u  BuCOYMHATA  Ha
pacTeHusATa npu reHoTUNoBe Cos.

Bb3cTaHoBABaHETO Ha pac-
TeHuATa Npu reHoTunoBeTe Cos
BbB peHo(pasza ubdpTtex (BBCH -
63-65) Bapupa B 3aBUCMMOCT OT
reHotMna M OT pJo3ara Ha npu-
noxexwus rnnco3sat (Tabnvua 3).

Mpu Hai-HucKaTa p[o3a Ha
npunoxennsa xepouuung (0.720 g
a. B., ha) Bb3cTaHOBUTENHaTa
CNOCOBGHOCT e no-cuiiHa 1 Bapupa
B rpaHnumnTe ot 1.0 go 1.5 6ana,
HO camMo npu reHotTunose Mwupa
96, CpebpuHa, KapuHa, F5Ne27,
Nel8/4, JluHua Rr, gokato npwu
Asuresa n [JuBHa € OTHOCUTENIHO
no-cnaba ot 2.0 go 2.5 6ana.

C HapacTBaHe pfo3arta Ha
npunoxeHna rnavcgosar (1.440 u
2.160 g a. B., ha), Bb3cTaHoBUTE-
HaTta CnocoBGHOCT Ha reHoTunoBe-
Te cosa Hamansasa (o1 2.5 go 4.0
6ana), HenponopLuMoHasiHO C yBe-
/INyaBaHe Ha KOHLEeHTpauuaTa my.

With increasing of glyphosate
doses (1.440 - 2.160 g a. i., ha),
the plants height and ground cover
(GC) decreased disproportionately
to the increase in the doses of
herbicide, the differences being
statistically significant at P=0.05.
An exception to the relationship
described was observed only in
Srebrina cultivar (Figure 2).

It was found a strong
negative correlation - r from -0.960
to -0.994 between the applied
doses of glyphosate and plant
height in the soybean genotypes.

The regrowth ability of plants
at soybean genotypes in growth
stage flowering (BBCH - 63-65)
has varied depending on the
genotype and applied dose of
glyphosate (Table 3).

At the lowest dose of the
herbicide (0.720 g a. i, ha)
applied, the regrowth ability of
plants is stronger and ranges from
1.0 to 1.5 score, but only to
genotypes Mira 96, Srebrina,
Divna, Karina, F5No27, Nol18/4,
Line Rr, while Avigea and Divnais
are relatively low from 2.0 to 2.5
score.

With increasing of glyphosate
doses (1.440 - 2.160 g a. i., ha)
applied, the regrowth ability of
soybean genotypes decreased
(from 25 to 4.0 score)
disproportionately to the increase
in the dose of herbicide.
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Tabnuua 3. Bb3cTaHOBUTEs/lA CMNOCOOHOCT M MOKPpUTME ceq NMpuaoXeHne Ha
rnugposart npu reHoTUnoBe COosl CpedHO 3a nepumoga Ha npoyyvBaHe 2009-2010

rognHa
Table 3. Regrowth ability and ground

cover after application of glyphosate in

soybean genotypes, average for the period 2009-2010

No FeHoTun [osa g a.., ha GC RG
Genotype Dose g a. i, ha
0.720 0.720 15
1 | Mwupa 96/ Mira 96 1.440 1.440 25
2.160 2.160 3.5
0.720 0.720 1.0
2. | CpebpwvHa / Srebrina 1.440 1.440 15
2.160 2.160 25
0.720 0.720 2.0
3. | Aures / Avigeia 1.440 1.440 3.0
2.160 2.160 3.5
0.720 0.720 25
4. | AmeHa / Divna 1.440 1.440 3.0
2.160 2.160 3.5
0.720 0.720 15
5. | KapvHa / Karina 1.440 1.440 3.0
2.160 2.160 3.5
0.720 0.720 1.0
6. | F5Ne24 1.440 1.440 25
2.160 2.160 3.0
0.720 0.720 15
7. |M-18/4 1.440 1.440 25
2.160 2.160 4.0
0.720 0.720 1.0
8. |Rr 1.440 1.440 15
2.160 2.160 2.0

NereHpa: MokpuTwue Ha nocesa (GC); Bb3cTaHoBsiBaHe (RG) Ha reHOTUNOBETE COS;

a. B. — aKTUVBHO BeLLECTBO

Legend: Ground cover (GC); regrowth rating(RG) of soybean genotypes; a. i - active

ingredient

M3knioyeHne o1 onucaHata
3aBUCUMOCT Ce Habnogasa npu
Hai-BMcoKaTa nPUIOXeHa Ao3a
(2.160 g a. B., ha) rnudosat, HO
camo npu coptosete CpebpuHa u
IlnHna Rr, npn KOUTO BbCTaHOBU-
TenHaTa Crnoco6HOCT e aobpa wu
Bapupa B rpaHnymte ot 1.0 go 2.5
6ana, KoeTo onpeaens HasIMuneTo
Ha no-criaba 4YyBCTBUTE/THOCT KbM
rnncposar n morat ga 6baaT M3non-

An exception from the
described relationship is observed
at the highest dose (2.160 g a. i.,
ha) glyphosate just only by
Srebrina cultivar and line R,
because of their good regrowing
ability (score from 1.0 to
2.5).These genotypes showed a
lower sensitivity to glyphosate and
can be wused for donors of
tolerance in breeding
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3BaHM KaTo [OHOPW 3a TonepaHT-
HOCT 3a HyXAuTe Ha cenekumaTta.
CnepoBaTenHo, Habnwaasa-
HATE pas3NNKM NpW reHoTUNoBeTe
COS MO OTHOLUEHWE Ha YyBCTBU-
TefHocTTa MM KbM rando3ar u
Bb3CTaHOBUTE/IHATA MM CMNOCOOH-
OCT morat ga 6bAbT 06ACHEHU C
FeHeTUYHM pas3nnumsl, Tbii KaTo
CpaBHEHUsATa Mexgy TaAX ca
HanpaBeHW MpU efHakBM YCNOBUS
1 0031 Ha NpuiaraHns xepouuua,.

N3BO4AN

MpunoxeHute [03nM rANgo-
3aT BbB (hbeHOohasa TpeTu TPOeH
nuct Ha cosrta (BBCH - 13) umart
CTATUCTUYECKN [oKa3aH WHXNOU-
paw, edoekt (P=0.05) Bbpxy npe-
XVBAEMOCTTa Ha TreHOoTUNoBeTe
cos. Cnopepf nokasaHUTe AaHHWU Te
morar ga ce npeacrtaBaT B criefHUSA
pea: AveBHa (33.0%) - F5Ne27
(33.9%) - Nel18/4 (35.2%) -
KapuHa (35.5%) - Asures (43.0%)
- Mwupa 96 (43.3%) - nuHuA Rr
(52.4%) — CpebpuHa (54.3%).

leHoTMnoBete Mwupa 96,
OneBHa, KapunHa, F5Ne27 n Nel8/4
ca CW/IHO YYBCTBUTENIHU C MpPEXu-
BAEMOCT OT 2.5 pgo 77.2% npwu
BCUYKM MNPUIOXKEHN [03U [ndo-
3aT. ABuresi, CpebpuHa 1 NMHUSA
Rr ca no- cnabo 4yBCTBUTENHU, a
npexvesemMocTra WM Bapvpa B
rpaHnymTe ot 81.9 fo 13.2%.

[eHoTMNOBETE COA Mokassart
pa3/ivyHa Bb3CTaHOBUTESNIHA CMO-
COBHOCT KbM rnundposar. BuB doe-
Hogra3a Ubdtex (BBCH — 63-65)
Bb3CTaHOBUTE/IHATA CNOCOGHOCT Ha
copta CpebpuHa ”n nunHusa Rr e

programmes.

Therefore, the differences
observed between soybean
genotypes with regard to their
sensitivity to glyphosate and
regrowth ability can be explained
with their genetic differences,
because comparisons between
them were made under the same
conditions and herbicide
application doses.

CONCLUSIONS

The doses of glyphosate
applied on the soybean at growth
stage third trifoliate leaf (BBCH -
13) had statistically significant
effect (P=0.05) on the survival of
the soybean genotypes. According
to showed data they can be
presented as: Divnha (33.0%) -
F5No27 (33.9%) — Nol18/4 (35.2%)
- Karina (35.5%) - Avigea
(43.0%) - Mira 96 (43.3%) - line
Rr (52.4%) - Srebrina (54.3%).

Mira 96, Divna, Karina,
F5Ne27 and Nel8/4 genotypes are
highly sensitive to all glyphosate
doses applied with survival from
2.5 to 77.2%. Avigea, Srebrina and
line Rr are low sensitive to
glyphosate with survival varying
from 81.9 to 13.2%.

Soybean genotypes showed
different regrowing ability to
glyphosate. In growing stage
(BBCH — 61-65) Srebrina cultivar
and Rr line have a good regrowing
ability, varying from 1.0 to 2.5.
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fo6pa n Bapupa B rpaHuumTte ot 1.0 | Avigea, Divna and Karina have a
fo 2.5 6ana. Coptosete Asures, | lower regrowing ability with score
[OvBHa n KapuHa mmat no — Hucka | from 2.5 to 3.0.

Bb3CTaHOBUTE/IHA  CMOCOBHOCT C

6anoBa oueHka o1 2.5 go 3.0.
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PE3IOME

Mpe3 nepuoga 2012-2013 roguHa
ca NpoyyYeHu LWeCT MyTaHTHU SINHWX NPO-
neTeH ypaxkeH uii No OTHOLWEHNE NpK-
rogHOCTTa MM 3a U3NOoN3BaHe KaTo 3e/ieH
dypax. N3xogHnar copt ,O6pasel, - 666"
€ M3Mn0/s3BaH kaTo cTaHgapT. 3a onpege-
NITHEe Ha XpaHWTesiHata CTOMHOCT Ha 3e-
NleHaTa um 6romaca, BbB (hasza ,Havaso
Ha UbdTex” OT AMHUUTE ca B3eTu Npobu
cBexa brnomaca c tersio 500 g, Ha KouTo
M3BbPLIEH OMOXMMUYEH aHanuns3, BKIIHOY-
Ball, nokasaTenute CypoB NPOTENH, Cypo-
BW BJIAKHUHU W CTPYKTYPHWU BAAKHUHHM
KOMMOHEHTU Ha KIEeTbYHUTE CTEHU B
MPOLEHT OT cyxoTo BewecTBo. Onpege-
NIeHN ca eH3MMHaTa in vitro cMuiaemocT
Ha CyXOTO BELWECTBO M MNOTeHUuasHaTa
NpOTENHOBA XPaHWUTEsSIHA CTOMHOCT 4pes3
nokasarenute 06w, CMWIaemM MPOTEUH,
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SUMMARY

During the period 2012-2013 six
mutant lines of common vetch have been
studied in relation to their suitability for
green forage. The initial variety “Obrazetz-
666" was used as a standard. In order to
determine the nutritional value of their
green biomass, in the phase of "beginning
of flowering", samples with a weight of
500 g of fresh biomass were taken from
these lines. Biochemical analysis was
conducted on them including indicators,
such as crude protein, crude fibers and
structural fibrous components of the cell
walls in percentage of dry matter.

The enzymatic in vitro digestion of dry
matter and potential protein nutritional
value were determined through indicators,
such as total digestible protein (TDP),



CMUNaeM npoTeMH B TbHKMTE 4YepBa B
3aBMCUMOCT OT a3oTa U CMWIaeM rnpoTe-
WH B TBbHKUTE 4epBa B 3aBUCUMOCT OT
eHeprusita. JInHniTe nponeteH dnin no-
Ka3BaT BMCOKO KayecTBO Ha noJjiyyeHaTa
3eneHa 6romaca. CpefiHO 3a nepuoja Ha
uscnefBaHe, TA Cce XapakTepusupa c
BMCOKO CbAbpXaHWe Ha CypoB MpOTEeuH
(22,08-23,51%) M HMUCKO Ha CTPYKTYpHUTE
B/TAKHUHHN KOMMOHEHTW: CYPOBW BMIakHW-

HNW — 23,18% HeyTpasIHO-AETEPIreHTHN
BNakHWHM — 37,46% W  KUCEJIMHHO-
JeTepreHTHNM  BnakHuUHKM —  30,80%.

Ha6niogasaHa € BMCOKa CMWIAeMOCT Ha
CYXOTO BELLEeCTBO NPW BCUYKN TEHOTUMO-
Be, Bapupawa oT 68,23 go 72,15%.
Jinuma  Ne6 pgemMoHCTpupa Hali-gobpu
KauyeCTBEHW XapaKkTepucTUK1 No CbCTas U
CMWIaeMOCT Ha Cyx0TO BELLECTBO.

KntouoBun gymun: dwmin (Vicia sativa
L.), CEeNnekuuoHHM JfNHWUM, KA4YecTBO Ha
dypaxa, in vitro cmunaemoct —
B/IAKHVMHHU KOMMOHEHTN Ha KIETbYHUTE
CTeHn

yBO/,

O6ukHoBeHHUAT huii  (Vicia
sativa ssp. sativa) e egHoroguwiHa
6060Ba KynTypa, KOATO MOXe Aa
6bae M3nosi3BaHa Kato BUCOKOKA-
yecTBEH pypax B >XXMBOTHOBbA-
cTBoTO. OCBEH 3a nawa, Tol Moxe
[la ce KOCU W CyLUM 3a CEeHO Wn aa
ce npepabotn 3a cunax (Rahmati

et al.,, 2012). Caexara 3esieHa
mMaca OT (A CbAbpXa BUCOKU
HMBa Ha CypoB npoTenH
(16,5-26,5%), koeTo Tro npasu

OT/IMYEH KOMMOHEHT B CMECKM C
HAKOW XXWUTHW KyNTYpuW, Kato oBec
NN TPUTUKase, Tbil KaTo yBenuya-
Ba 3HAYUTE/SIHO CbAbPXaHWETO Ha
CYpOB TMpOTEMH B THAX, KaKTo U
fobvBa Ha  3e/neHa  Mmaca
(Caballero et al.,1995, Lithourgidis
et al., 2006, Aquilar-Lopez et al.,

digestible protein in the small intestine
depending on the nitrogen (PDIN) and
digestible protein in the small intestine
depending on the energy (PDIE). The
lines of common vetch showed a high
quality of green biomass obtained. It was
characterized average for the period of
study with a high content of crude protein
(22.08-23.51%) and low content of the
structural fibrous components: crude
fibers — 23.18%, neutral detergent fibers —
37.46% and acid detergent fibers — 30.
80%. High digestibility of dry matter was
observed for all genotypes, varied from
68.23 to 72.15%.

Line 6 demonstrated the best quality
characteristics according to its
composition and digestibility of dry matter.

Key words: vetch (Vicia sativa L.),
breed lines, forage quality, in vitro
digestibility — fibrous components of cell
walls

INTRODUCTION

Common vetch (Vicia sativa
ssp. sativa) is an annual legume
species, which could be used as
highly quality forage in stock-
breeding. Besides grazing, it could
be mowed and dried for hay or to
be processed for silage (Rahmati
et al., 2012).

Fresh green mass of vetch
contains high levels of crude
protein (16.5-26.5%), which makes
it an excellent component in
mixtures with some grass species,
such as oats and triticale, as it
increases significantly the content
of crude protein in them, as well as
the green matter yield (Caballero
et al.,, 1995; Lithourgidis et al.,
2006; Aquilar-Lopez et al., 2013).
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2013). OTrnexpgaHeTo My B CMECKU
3HauMTe/NIHO MOXe Ja MoBuULKn
cToiiHocTUTe Ha KAB v HAOB n ga
foBefle 0O BfollaBaHe KayecTBO-
TO Ha nonydyaBaHua  hypax
(Assefa & Ledin, 2001). Mopagw
BMCOKOTO CbAbpXaHue Ha CypoB
npoteMH UAT MOXe pfga ce
n3non3Ba KaTo gobasBka B rpyoute
doypaxu, wn3nos3BaHM 3a XxpaHa
npy MnekogarHuTe Kpasu, C KOeTo
ce HamasisiBa HeobxogmmocTTa OT
[OMb/IHATENTHO  3aKkynyBaHe Ha
npoTeunH (Osuji et al., 1993).
CbAbpXaHMeTo Ha BNakHU-
HUTe e 0COBeHO BaXHO Mnpw onpe-
AensHe KayecTBOTO Ha (pypaxuTe,
a Karto [JOMMHaHTeH paktop ce
fABsABa obLiara KOHUEeHTpauus Ha
HeyTpa/IHO-AeTEepPreHTHUTEe  Blak-
HUHK (HAB). [MoBuwaBaHeTO Ha
KOHLeHTpauMaTa Ha TO3M KOMIMO-
HEHT Ha/J KpuTuyHata CTOMHOCT OT
60% 3HauMTesIHO HamansBa CBO-
604HOTO noemaHe Ha ypaxa oT
XWBOTHUTE, KaKTO N ed)eKTUBHOCT-
Ta Ha npepa6otBaHeTo My. KoH-
LeHTpauusta Ha KNCENUHHO-
petepreHTHN BnakHnHM (KAB) npsiko
B/INSie BbPXYy CMUIaeMocTTa Ha
dypaxuTe, KaTo NO — HACKUTE KOH-
LeHTpaunm 3Ha4ymTesIHO A nosuLla-
Bat (Gezahagn et al., 2014).
OOVKHOBEHHUAT Uil ce xa-
paktepusmpa C BMCOKA CMuWIae-
MOCT Ha CyxoTO  BeLecTBO
(65.5%), a cToiHOCTUTE Ha KAB u
HOB B nonyyaBaHuss OT Hero
3e/ileH hypax ca 3HauuTesIHo no-
HACKM B CpaBHeHWe C pgpyrute
60608Bu kynTypn (Kiraz, 2011). Mpwn
MOHOKY/NITYPHOTO OTreXxgaHe Ha

Its cultivation in mixtures with
cereal grains could increase
significantly the values of ADF and
NDF and to lead to deterioration of
obtained forage (Assefa & Ledin,
2001). Due to its high content of
crude protein, vetch could be used
as a supplement to rough feed,
which is used as feed for dairy
cows, which reduces the need to
purchase additional protein (Osuji
et al., 1993).

The fiber content is
particularly important in
determining the forage quality, and
the dominant factor is the total
concentration of neutral-detergent
fiber (NDF). The increase of
concentration of that component
over the critical value of 60%
significantly reduces the free
forage intake by the animals, as
well as the effectiveness of its
processing.

Concentration of acid detergent
fibers (ADF) directly affects the
forage digestibility, as the lower
concentration significantly
decreases it (Gezahagn et al.,
2014).

Common vetch is
characterized by a high dry matter
digestibility (65.5%), and the
values of ADF and NDF in its
green forage are significantly lower
in comparison with other legumes
(Kiraz, 2011).

In  monoculture cultivation  of
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OOGUKHOBEHHUA (PUIA HAKOU BadKHM
KayeCTBEHN XapaKTepUCTUKW, KaTo
CbAbpXaHWe Ha CypoB NPOTEUNH
(CP) ”n K1CenuHHo-geTepreHTeH
nvruvH (KA41), obwa cmunaemoct
Ha  XpaHuTenHuTe  BellecTBa
(OCB), noemaHe Ha Cyx0oTO Be-
wecteo (MCB) m oTHocuTenHaTa
XpaHuTenHa ctonHoct (OXC) 3Ha-
4ynTesIHO noBuLWAaBaT CTOMHOCTUTE
C/M B CpaBHEHME C OTINiexaaHeTo
Ha M B CMECKM C MLIEeHNYeH
komnoHeHT (Karagi¢ et al., 2011;
2012).

LilenTa Ha HaCTOALWOTO WU3-
cnefBaHe e fa ce Hanpasu 6MOXK-
MUYHA OLeHKa W CcpaBHUTEsHA
XapaKkTepucTuka Ha CenekuMoHHU
NMHUA  nponeTteH dwmii n  ypes
OCHOBHUTE OGUOXMMWYHW MoKasaTe-
N, XapakTepusnpaiim Ka4yecTtBoTo
Ha dypaxa, fga ce npeueHu
NPUrogHoOCTTa UM 3a W3MOo/3BaHe
KaTo 3eneH goypax.

MATEPVANT N METOOU

OnntbT e  u3BeneH
nepnopga 2012-2013
eKCNepuMeHTasIHOTO  Nosie  Ha
OnutHata cTaHuna no cosATta-
[MaBnnkeHW. lNpoyyBaHETO BKJIHOU-
Ba LIECT MyTaHTHWU JIMHUWN npose-
TeH doypaxeH comii: Ne2, Ne3, Ne4,
Ne5 1 Ne6. /luHuuTe ca cb3gageHu
ypes XuMMUYEH MyTareHesuc oT
6barapckna copt Obpasel, - 666,
1N3No0/3BaH KaTo cTaH4apT B onuta
nog Nel. J/InHuuTe 65Xa 3a/10KEHU
B KOHKYPCHO  u3NUTBaHe 1o
6/10K0BUS MeTO/, B 4 NOBTOPEHNUS U
roneMmHa Ha pekonTHaTa
napuesnka 5m?. BbB (haza ,Havyasno

npes
roguHa B

common vetch, some important
quality characteristics, such as
crude protein content (CP) and
acid detergent lignin (ADL), total
digestible nutrients (TDN), dry
matter intake (DMI) and relative
feed value (RFV) significantly
increase their values in
comparison with cultivation of
vetch in  mixtures with wheat
component (Karagi¢ et al.,, 2011;
2012).

The aim of present study is to
do a biochemical evaluation and
comparative characteristics of the
newly created germplasm of
common vetch, and through main
biochemical indicators, which
characterize the quality of forage,
to estimate if it appropriate to use it
as green forage.

MATERIAL AND METHODS

The experiment was
conducted in the period 2012/2013
in the experimental field of the
Experimental Station on Soybean-
Pavlikeni. The study included 6
mutant lines of common vetch:
No2, No3, No4, No5, No6 and
No7. The lines were created
through chemical mutagenesis
from Bulgarian cultivar "Obrazets
666", used as a standard in the
experiment under Nol. Lines were
set in a competitive testing
according to a block method in four
replications and a size of the
harvest plot 5 m% In the phase
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Ha UbdTex” OT NMOBTOPEHUATA Ha
BCAKA JIMHUA ca B3eTU npobu
cBexa 6uomaca ¢ Terno ot 500 g.
N3BbpLUEH € BUOXMMUYEH aHan3,
KOWTO BK/IlOYBA MoOKaszaTenn 3a
OCHOBEH OWOXUMWYEH CbCTaB U
XpaHuTesiHa CTOMHOCT Ha doypaxa:
CbAbpXaHNe Ha CypoB MNPOTEUNH
(Cr), cyposu BnakHuHun (CB) —
onpegeneHn no Weende metoga
(AOAC 2000), CTpyKTypHUTE BNak-
HUHHW KOMMOHEHTU Ha K/IeTbYHUTE
CTEHM MO cucTemMaTU4yHUs peTep-
reHteH aHanm3 (Goering & Van
Soest, 1970) kaTO nNPOLEHT OT
CyXOTO BeulecTBo. EH3uMmHaTta in
Vitro CMW/IaemMOCT Ha CyxoTo
Bewlectso (CMCB) e onpegeneHa
Kato MpoueHT Mo [ABYCTENeHHUS
nencuH-uesnynaseH MeTo[ Ha
Aufrere (1982). TloTeHyumanHata
NPOTENHOBA XpaHUTesIHa CTOUHOCT
e oueHeHa no PpeHckaTa cuctema
(INRA 1988) upes3 nokasarenure

o6w, cmunaem nNpoTenH/cypoB
cmunaem npotenH (TDP/PBD),
PDIN — cmunaem npoTteMH B

TbHKUTE 4yepBa B 3aBUCMMOCT OT
asota n PDIE — cmunaem NpoTenH
B TbHKMUTE YepBa B 3aBWCUMOCT OT
eHepruaTa. HanpaBeH e cpaBHuUTe-
NIEH aHaN3 Ha NNHUKUTE MO KayecT-
BO Ha (pypaxka, OLEHEHN ca TEXHUTE
NHAMBUAYATHN N pethepeHTHM CTOi-
HOCTWU, KakTO M CTeneHTa Ha Bapu-
paHe Ha u3cregBaHuTe nokasaTesnm
cnopej  3HauMmocTTa MM 3a
Ka4yecTBOTO Ha pypaxa.

MonyyeHnTe pesyntatn ca
06paboTeHN CTaTUCTUYECKM 4pes3
BapvauMOHEH W paHroB aHasn3
(CeHueB un ap., 1975).

"beginning of flowering" from the
replications of each line were taken
samples of fresh biomass with a
weight of 500 g. Biochemical
analysis was conducted, which
included indicators for basic
biochemical = composition  and
nutritional value of forage: crude
protein content (CP), crude fiber
(CF) — determined according to
Weende method (AOAC 2000),
structural fibrous components of
cell walls according to systematic
detergent analysis (Goering & Van
Soest, 1970) as a percentage of
dry matter. The enzymatic in vitro
dry matter digestibility (IVDMD)
was determined as a percentage
according to two-stage pepsine-
cellulase method developed by
Aufrere (1982). Potential protein
feed value was  assessed
according to French system (INRA
1988) through the indicators TDP/
PBD — Total Digestible Protein/
Protein Brute Digestible, PDIN —
digestible protein in small intestine
depending on the nitrogen and
PDIE — digestible protein in small
intestine depending on the energy.
A comparative analysis of lines
was done according to forage
quality, their individual and
reference values were assessed,
as well as the degree of variation
of studied parameters according to
their significance for the forage
quality.

The results were processed
statistically by analysis of variance
and ranking analysis (Genchev et
al., 1975).
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PE3YJITATU N OBCBXXOAHE
CbcTaBbT M CMWUIaeMOCTTa
Ha 3efleHaTa 6uomaca Ha hypax-
HUTEe 6060BUN TPEBU Ca OT CbLLECT-
BEHO 3HayeHMe 3a OueHka Ha
TAXHATa XpaHuTeNHa CTOMHOCT W
epeKkTMBHOTO MM O0MNO30TBOpPSBa-
He. CbAbpXaHMEeTO Ha CcypoB
npoTeMH B 3e/leHata Maca Ha
NPOy4YBaHUTE CENIEKLMOHHU JINHUK
¢uii e mHoro Bmcoko. CpefHo 3a
nepvoga Bapupa B rpaHuumute ot
22,08 po 23,51% oT cyxoTo Be-
wecteo (Tabnuua 1). 3a nMHUa 7
ce HabngasBa Hal-BMcOKa cpegHa
CTOMHOCT Ha TO3XM  OCHOBEH
nokasaren (23,69%), kaTto npesu-
LLEHNETO CNpPSAMO cpeaHarta CTOW-
HOCT 3a m3xogHus copt O6pasel,
666 (22,72%) ce oueHsABa karto
cnabo. MNMpu cblara NMMHNA Cbabp-
)X@HWETO Ha CypOBU B/IaKHUHWN BbB
dhasa Hayano Ha UbTEX € C Hail-
HMCKa cpegHa CTOMHOCT — 21,84%.
CpefHo KoemuMeHTbT Ha Bapu-
paHe (CV%) u 3a agBata nab6opa-
TOPHO onpefeneHn nokasaresns Ha
OCHOBHUA cbcTaB e 1,8 n 4,6%
pecnekTMBHO, KOETO Joka3Ba, 4e
Te He Moratr fga cnyxkar kaTo
CeNIeKUMOHHN  KpuTepun. Marsiko
Haj CpefHOTO 3a rpynara npoyu-
BaHW € MPOTEMHOBOTO CbAbpXa-
HMe Ha NuHUK 6 n 5. CpaBHUTESTHO
HUCKO M C He3HauuTesiHa pas/ivka
cnpAMo ctaHgapTa (22,94%) e
CbAbpPXaHNETO Ha CYpPOBU BJIakKHU-
HW BbB (pypaxkHaTa maca, nosy4e-
Ha OT NMMHUK 6 — 22,53% (paHr 2) u
2 — 22,65% (paHr 3), cpegHo 3a
nepvoja Ha usnuTteaHe.

RESULTS AND DISCUSSION
Content and digestibility of
green biomass of forage legume

grasses are essential for the
assessment of their nutritional
value and effective utilization.

Crude protein content in the green
mass of studied breed lines of
vetch was very high.

Average for the period it varied in
the range from 22.08 to 23.51% of
dry matter (Table 1). The highest
average value was observed for
line 7 of this basic indicator
(23.69%), as the excess in relation
to the average value for the initial
cultivar "Obrazets 666" (22.72%)
was assessed as weak.

The lowest average value of crude
fiber content for the same line was
in the phase beginning of flowering
— 21.84%. The average coefficient
of variance (CV%) for both
laboratory determined indicators of
the basic composition was 1.8 and
4.6% respectively, which proves
that they could not serve as a
selection criterion. The protein
content of lines 6 and 5 was
slightly above the average for the

group.

The crude fiber content was
relatively low and with insignificant
difference from the standard
(22.94%) in the forage mass,
harvested from lines 6 — 22.53%
(rank 2) and 2 — 22.65% (rank 3),
average for the period of testing.
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Ta6n|/|u,a 1. OCHOBEH XMMWNYEH CBbCTaB U CMWUIAEMOCT in Vitro Ha CyX0 BewecTBO

npy CeNeKUNoHHN NnHUN donii, %

Tablel. General chemical composition and in vitro digestibility of dry matter of

breeding vetch lines, %

Nunus/Line CypoB npoTteunH,% CypoBy BNakHWHN ,% CMnnaemocT Ha Ccyxo B-B0,%
Copr/Variety Crude protein,% Crude fiber,% in vitro digestibility of dry matter,%
2012 2013 Mean R 2012 2013 Mean R 2012 2013 Mean R
1 22,25 2254 22,40 6 23,00 22,87 2294 4 72,15 68,26 70,20 3
2 23,06 21,92 2249 5 21,53 23,77 22,65 3 70,47 68,97 69,72 4
3 22,38 21,77 22,08 7 24,36 24,31 2434 6 7212 6541 68,76 6
4 2341 2189 2265 4 2536 24,39 2488 7 7127 6519 68,23 7
5 22,74 2298 2286 3 23,28 22,88 23,08 5 71,09 69,66 70,38 2
6 2335 2253 2294 2 2323 21,83 2253 2 6837 6870 70,54 1
7 2333 2369 2351 1 2163 22,05 2184 1 7069 6864 69,66 5
CpegHo/Mean 22,93 22,47 22,72 23,21 23,16 23,18 70,57 67,64 69,46
Min 22,25 21,77 22,08 21,53 21,83 21,84 68,37 65,19 68,23
Max 23,41 23,69 2351 25,36 24,39 24,88 72,15 69,66 70,54
SD 0,48 0,69 0,40 1,27 1,03 1,06 1,48 1,82 0,94
CcVv 2,1 31 1,8 5,5 4,4 4,6 2,1 2,7 1,4
OCHOBEH KpuTepui B OLEH- A basic criterion for the

Kara Ha KayecTBOTO W XpaHuUTes-
Hata CTOMHOCT Ha (ypaxa e
eH3uMHara in vitro cmuiaemoct
Ha cyxoTo BewecTtBo (Fahey &
Hussein, 1999). NMoBULWEHOTO Cb-
AbpXaHne Ha npoTenH U no-
HUCKOTO MPUCHLCTBME Ha JINTHOLe-
nynosara B CbCTaBa Ha pacTtuters-
HaTa K/eTka BoAu [0 Mo-BUCOKA in
vitro cmmnaemocT. CMunaemocTTa
Ha npoy4yBaHUTe CefleKUNOHHU
NMHUA Nl e BUCOoKa 1 Bapupa B
rpaHuumTe ot 68,23 pgo 72,15%.
Pa3nivkute mexay reHotunoseTe
no TO3X nokasaTtesl ca CbuUO
He3HauuTenun — CV=1,4% (cpeg-
HO 3a nepuoga 2012-2013 rognHa)
(Tabnmua 1). C  Hali-BUCOK
NMPOLEHT CMWUIAeMOCT Ha CYxXO0TO
BewecTBo e inHua 6 — 70,54%,
cnepBaHa ot nvHMA 5 — 70,38% n
cTaHgapTHuA copT Obpa3sel, 666 —
70,20%. JInHUA 7, KOATO ce OT/n-
Y/ C Hal-BMCOK MPOLLEHT NPOTEUNH
3aema paHr 5 (69,66%) npwu
cpegHa CTOWMHOCT Ha uscnefn-

assessment of quality and feeding
value of forage is the enzyme in
vitro dry matter digestibility (Fahey
& Hussein, 1999). The increased
protein content and the lower
presence of lignocellulose in the
plant cell lead to higher in vitro
digestibility.

Digestibility of studied breed lines
of vetch was higher and varied
within the range from 68.23 to
72.15%. Differences among
genotypes for that indicator were
also insignificant CV=1.4%
(average for the period 2012-
2013) (Table 1). Line 6 had the
highest percentage of dry matter
digestibility — 70.54%, followed by
line 5 — 70.38% and the standard
cultivar "Obrazets 666" — 70.20%.

Line 7, which was distinguished by
the highest percentage of protein,
took rank 5 (69.66%) with an
average value of the studied group
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BaHara rpyna ot 69,46%.
CbAbpXaHMETO Ha CTPYKTYp-

HATE  NOAMO3Vau  onpegenexHu
Kato HeyTpa/HO-AeTEepreHTHM
BNakHuHn  (HAB),  KncenuHHo-

feTepreHTHU BnakHuHu (KAB),
KNCEJIMHHO-AeTEepPreHTeH JIMTHUH
(K4/1) wn uenynosa ca rnaBeH
N3TOYHNK Ha XpaHUTeNIHa eHeprus
3a NPexXMBHUTE XUBOTHW KaTo MNo-
Maniko ot 50% oT Tax ce cMunat u
onosi3oTBopsiBaT (Fahey &
Hussein, 1999). MNpu npoyyBaHuTe
NMHUKA  B6sxa YCTaHOBEHM 3Hauu-
Te/THO HUCKM CTOWHOCTM 3a HAB,
KAB, KA4J1, KakTo 1 yBenuyeHne Ha
CbAbpPXaHNEeTO Ha Xemuuenysno-
3aTa, KOeTo e OT ro/iiMo 3HayeHune
3a KayeCcTBOTO UM XpaHuTesHara
CTOMHOCT Ha nosly4yeHaTa 6uomaca.

JivHma 6 e C Hal-HUCKO
cbabpxaHve Ha HAB — 36,14%
npu cpegHa cToiiHocT 37,46%
(Tabnuua 2). BaxHOo e pga ce
oT6enexu, ye 3a ABeTe rogMHN Ha
npoy4yBaHe CTOMHOCTUTE Ha TO3U
rnokasaTesi Mpy¥ BCUYKN TE€HOTUMO-
BEe Ca 3HauYuTesIHO MO-HUCKKM OT
KpUTMYHaTa cToiHOCT — 60%, npwu
KOSITO ce orpaHnyaBa cBO60AHOTO
noemaHe u edyekTMBHaTa npepa-
60TKa Ha 3esieHaTa Maca. Tosu
rnokasaTesl € U3BeCcTeH cenekumno-
HEH KpuTepui npu qypaxHuTe
KyNTypW, YUUTO MNO-HUCKA CTOM-
HOCTM Ca CBbp3aHu C NoBuLLABaHe
KayecTBOTO Ha (pypaxa u HeroBo-
TO MNOTEHUMANIHOTO MOemMaHe OoT
xmBotHute (Casler & Vogel,
1999).

of 69.46%.
The content of structural
polyosides determined as neutral

detergent fibers (NDF), acid
detergent fiber (ADF), acid
detergent lignin  (ADL) and

cellulose are the main source of
nutritional energy for  the
ruminants, as less than 50% of
them are digested and used
(Fahey & Hussein, 1999).

Significantly low values of NDF,
ADF, ADL were found in the
studied lines, as well as an
increase in hemicellulose content,
which is of great importance for
the quality and feeding value of
obtained biomass.

Line 6 had the lowest content
of NDF — 36.14% with an average
value 37.46% (Table 2). It is
important to note that for the two
years of study, the values of that
indicator for all genotypes were
significantly lower than the critical
value — 60%, wherein the free
intake and effective processing of
green mass was limited.

This indicator is a well-known
selection criterion for forage
cultures, whose lower values are
related with an increase in forage
quality and its potential intake by
animals (Casler & Vogel, 1999).
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Tabnuua 2 CTPYKTYPHW BNaKHUHHW KOMMOHEHTU Ha CeNeKUMOHHW NIMHUK i, B
% cyxo BeLllecTBO, cpeaHo 3a 2012-2013 roanHa
Table 2. Structural fiber components of breeding vetch lines, in % dry matter,

average for 2012-2013

JNnnus/Line HAB/NDF KAB/ADF KO//ADL
Copt/Variety 2012 2013 Mean R 2012 2013 Mean R 2012 2013 Mean R
1 38,75 3562 37,18 4 31,30 28,08 29,69 2 5,39 587 563 2
2 43,84 37,99 4092 7 29,62 2893 29,28 1 5,10 598 554 1
3 37,46 3755 3750 6 32,33 29,98 31,16 6 5,73 6,16 594 3
4 36,06 37,39 36,72 2 32,09 30,14 31,12 5 6,51 6,13 632 6
5 38,16 3564 3690 3 36,16 28,53 32,34 7 6,12 6,77 644 7
6 36,94 3534 3614 1 32,96 28,08 30,52 4 6,42 585 6,14 5
7 40,74 34,11 3742 5 31,56 28,45 30,00 3 5,80 6,27 6,04 4
CpepgHo/Mean 38,56 36,23 37,46 32,37 28,88 30,80 5,86 6,15 6,00
Min 36,06 34,11 36,14 29,62 28,08 29,28 5,10 585 554
Max 40,74 37,99 40,92 36,16 30,14 32,34 6,51 6,77 6,44
SD 2,39 1,42 1,46 1,87 0,85 1,15 0,52 0,32 0,33
CcVv 6,2 3,9 3,9 58 3,0 3,7 8,9 51 5,6
HAB/NDF — HeytpanHo-getepreHTHU BriakHuHu/Neutral-detergent fiber; KAB/ADF —  KucwiuHHO-

feTepreHTHV BnakHuWHW/Acid-detergent fiber; KO/IV/ADL — KncenuHHo-geTepreHTeH nurHun/Acid-detergent

lignin; % dry matter;

KncennHHo-getepreHTHuTe
BNakHWHN ca opakuus, BKIHOYBA-
wa /fuMrHMHa 1o ueniynosarta  Ha
KNeTbyHUTE CTEHWN U onpedenswa
cMunaemoctta Ha dypaxa. Cb-
AbPXaHVMETO UM € MO KPUTUYHU-
Te 3a TO3W KOMMOHEHT HMBa OT
40% wn Bapupa B rpaHuuuTe OT
28,08 po 36,16%. CpegHo 3a
nepuoga c No-HUCKO CbAbpXaHue
Ha NUrHouenynosa Crnpsmo n3xoa-
HUA copT (29,69) e camo fiMHNA 2
(29,28%). OrtuyeTeHaTta cpeaHa
CTOMHOCT Ha BCUYKM TF€HOTUNOBE
3a nepunopga e 30,80% mnum c okono
7%-HY eguHMLUM NO-HUCKa OT Tasu
Ha HAB (37,46%).

KncenuHHo-geTepreHTHUs
NMTHWH Cce XxapakTepusmpa CbC
cTtoiiHocTn oT 5,10 po 6,77%,
KOETO e CbLyecTBeHa npeanocras-
Ka 3a nosiaraHe Ha CTb6/10TO MpuU
dneBute pacteHua. [lo TO3uU
nokasaresi, IMHUA 2 e C Hali-H1CcKa
cpegHa CTOMHOCT — 5,54%, npu
cpegHa 3a nepuoga 2012-2013

Acid detergent fibers are

fractions, including lignin and
cellulose of cell walls, which
determine  forage  digestibility.

Their content is below the critical
levels of 40% for that component
and varied in the range from 28.08
to 36.16%. Only line 2 (29.28%)
had a lower lignocellulose content
average for the period in
comparison with the source
cultivar (26.69%). The indicated
average value of all genotypes for
the period was 30.80% or about
7% units higher than that of NDF
(37.46%).

Acid detergent lignin was
characterized with values from
5.10 to 6.77%, which was an
essential prerequisite for a lodging
of the stem of vetch plants. Line 2
had the lowest average value
according to these indicators -
5.54%, while the average for the
period of 2012/2013 was 6.00%.
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rognHa — 6,00%. KoepuuMeHTbT
Ha BapupaHe Mexay reHoTunose-
Te CbLO € HUCBK, CbC CTOMHOCT —
CV=5.6%.

EmMnnpnyHo onpepgeneHute
CTOMHOCTM Ha Xemuuenynosata u
uesnysnosarta U TAXHOTO CbAbpXxa-
H/Me BbB diypaxa umar BUCOKa
3HAaUYMMOCT TNpU XpaHeHeTo Ha
XnBoTHUTE. CbAbpXKaHMEeTO Ha
CMUNaeMnsa Nonmosng xemuueny-
nosa Bapupa ot 2,00 po 14,22%
(nuHKMga 2), a ToBa Ha uenynosaTa
oT 21,76 po 30,04% (Tabnuuya 3).

The coefficient of variance among
genotypes was also lower, with a
value — CV=5.6%

Empirically determined values of
hemicellulose and cellulose, and
their content in the forage have a
high significance for feeding of
animals. The content of digestible
polyoside hemicellulose varied
from 2.00 to 14.22% (line 2), and
that of cellulose from 21.76 to
30.04% (Table 3).

Tabnuua 3 CTPYKTYPHU BNAaKHUHHW KOMMOHEHTU Ha CeNEeKUMOHHW NIMHUK i, B
% cyxo BeLllecTBO, cpeaHo 3a 2012-2013 roanHa
Table 3. Structural fiber components components of breeding vetch lines, in %

dry matter, average for 2012-2013

NnHus/Line Xemuenynosa Lienynosa CTeneH Ha nurH1gukaums
Copt/Variety Hemicellulose Cellulose Rank of lignification

2012 2013 Mean R 2012 2013 Mean R 2012 2013 Mean R

1 745 754 750 2 2591 22,21 24,06 3 13,9 16,5 15,2 2

2 14,22 9,06 1164 1 2452 2295 2374 1 11,6 15,7 13,6 1

3 513 757 6,35 4 26,60 23,82 2521 6 15,3 16,4 15,8 4

4 397 725 561 6 2558 24,01 2480 5 18,0 16,3 17,2 6

5 200 7,11 455 7 30,04 21,76 2590 7 16,0 19,0 17,5 7

6 398 7,26 562 5 2654 2223 2438 4 17,4 16,6 17,0 5

7 9,18 566 742 3 2576 2218 2397 2 14,2 18,4 15,4 3
CpegHo/Mean 6,00 7,35 6,65 26,42 22,73 24,58 15,2 17,0 16,0
Min 2,00 5,66 455 2452 21,76 23,74 11,6 15,7 13,6
Max 14,22 9,06 11,64 30,04 24,01 25,90 18,0 19,0 17,5
SD 4,15 0,99 231 1,74 088 0,77 2,20 1,22 1,38
CV 69 13,5 34 6,6 3,9 3,1 14,4 7,2 8,6

C Hal-BMCOK KoehmumeHT Ha The  fiber fraction  of

BapupaHe BbB (paza Hayano Ha | hemicellulose had the highest

UbdTex e BnakHMHHaTa dopakums
xemunuyenynosa (CV=34%). Cpas-
HUTENHO BUCOK € N BapnaunoHHNS
KoeduumeHT no OTHOLLEHNe
cTeneHTa Ha NuUrHudukaums
CV=8,6%.

lNopagn BUCOKOTO CbAbpXa-
HMe Ha npoTeMH B Haj3emHaTta
6uomaca, nponetHus dwun ce
oT/iM4aBa C BUCOKa MNpOTEMHOBA

coefficient of variation in the phase
of beginning of  flowering
(CV=34%). The variation
coefficient in relation to the degree
of lignification was comparatively
high — CV=8.6%. Due to the high
protein content in the aboveground

biomass, common vetch is
distinguished by a high protein
nutritional value (Osuji et al.,
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XpaHuTesiHa ctoiHocT (Osuji et al.,
1993). O6wmnsa cMunaem npoTenH
TDP/PBD Bapupa ot 172 po 191
g kg' , a cMMnaemuaT npoTenH B
TbHKATE 4YepBa B 3aBUCUMOCT OT
aszota (PDIN) v eHeprusaTa (PDIE) —
oT 137 go 149 g kg™ n ot 102 go
108 g kg* (Ta6bnuua 4). MoTek-
uManHata npoTenHoOBa XpaHUTesnHa
CTON-HOCT € Hal-BUcoKa 3a JIMHUA
7: TDP/PBD — 190 g kg™ (npu cpeg-
Ha cToiiHocT 182 g kg™), PDIN —
148 g kg* (npu cpeaHa cToliHOCT
143 g kg™") n PDIE — 108 g kg™ (npw
cpegHa cToiHocT 107 g kg™b),
cnepgaHa ot nuHuA 6: TDP/PBD —
184 g kg' (panr 2), PDIN — 144
g kg™ (paHr 2), PDIE- 106 g kg™
(paHr 4) n nuuna 5: TDP/PBD — 183
g kg* (panr 3), PDIN — 144 g kg™
(paHr 3), PDIE — 108 g kg™ (paHr 1).
He ca Hab6nogaBaHW CblUeCTBEHU
pasnnuus Npu  paHryBaHeTo Ha
NMHUATE N0  Mokasatenute 3a
NMPOTEMHOBA XpaHuUTeIHa CTOMHOCT.

1993). The total digestible protein
(TDP/PBD) varied from 172 to 191
g kg™, and the digestible protein in
small intestine depending on
nitrogen (PDIN) and energy
(PDIE) — from 137 to 149 g kg™,
and from 102 to 108 g kg™ (Table
4). The potential protein nutritional
value was the highest for line 7:
TDP/PBD — 190 g kg-1 (with an
average of 182 g kg™), PDIN - 148
g kgt (with an average value of
143 g kg™) and PDIE — 108 g kg™
(with an average value of 107 g
kg™), followed by line 6: TDP/ PBD
— 184 g kg* (rank 2), PDIN — 144
g kg™* (rank 2), PDIE — 106 g kg™
(rank 4) and line 5: TDP/PBD -
183 g kg™ (rank 3), PDIN — 144 g
kg?' (rank 3), PDIE — 108 g kg*
(rank 1). There were no significant
differences in ranking of lines
according to indicators for the
protein nutritional value.

Tabnuua 4. NpoTenHoBa XpaHUTesIHa CTOMHOCT Ha CeNeKUMOHHU JIMHUK N,
g kg'l CyXO0 BeLlecTBO cpeaHo 3a 2012 - 2013 roguHa

Table 4. Protein nutritive value of breeding vetch lines, g kg'l DM, average for
2012 - 2013

O6uy cMunaem npoterH  CMUIaem NpoTeUH B ThHKUTE  O6LL CMUIAEM NPOTENH B ThHKUTE

Nnnus/Line yepBa B 3aBMCMMOCT OT a30Ta 4epBa B 3aBMCUMMOCT OT eHeprusita
CopT/Variety TDP/PBD PDIN PDIE
2012 2013 CpegHo R 2012 2013 CpegHo R 2012 2013 CpegHo R
Mean Mean Mean
1 178 180 179 6 140 142 141 6 107 106 107 3
2 186 174 180 5 145 138 142 4 107 104 106 4
3 179 172 176 7 141 137 139 7 107 102 105 7
4 189 173 181 4 147 137 142 4 108 103 106 4
5 182 184 183 3 143 144 144 3 107 108 108 1
6 188 179 184 2 147 14 144 2 106 106 106 4
7 188 191 190 1 147 149 148 1 108 108 108 1
CpegHo/Mean 184 179 182 144 141 143 107 105 107
Min 178 172 176 140 137 139 106 102 105
Max 189 191 190 147 149 148 108 108 108
SD 431 6,83 4,45 2,98 4,37 2,85 0,64 2,36 1,13
CV 2,3 3,8 2,4 2,1 3,1 2,0 0,6 2,2 1,1

PBD/TDP — 06w, cmunaem npoteuH (Protein brute digestible/Total digestible protein) — DM; PDIN —
digestible protein in small intestine depending on nitrogen; PDIE — digestible protein in small intestine
depending on energy, R — Rank
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KomnnekcHata oueHka Ha
KayecTBOTO W XpaHuTesiHata CToi-
HOCT Ha doypaxa nMosy4yeH ot
Npoy4YBaHUTE CENEKLUMOHHU JINHUM
¢uii ce ocHoBaBa Ha onpege-
NeHnTe CcpefHn CTOMHOCTU Ha
nabopartopHo aHanm3npaHuTe
nokasarenu (Cr, CB, HAB, KAB,
KO/ n in vitro CmMCB), paHryesa-
HEeTO MM U apuTMeTuyHata cyma
OT Te3u paHrose (Tabnuua b).

C Hal-BMCOKa  cymapHa
paHroBa OUEeHKa Mo npoyyBaHuTe
nokasarenu e NuHuA Neb.

The comprehensive assess-
ment of the quality and feeding
value of forage resulting from
studied selection lines of vetch is
based on certain average values

of the Ilaboratory analyzed
indicators (CP, DM, NDF, ADF,
ADL and in vitro DMD), the

ranking and arithmetic sum of
these ranks (Table 5).

Line 6 is with the highest
sum rank according to the studied
indicators.

Tabnuua 5. CpegHu CTOMHOCTM WM paHr Ha CbCTaBa, CbAbPXaHMETO Ha
CTPYKTYPHU BNI@aKHUHHM KOMMOHEHTU (% CyXO BeLLecTBO) 1 cMunaemMocTTa (%) Ha
CeNeKUVNOHHN NIMHUK thurin

Table 5. Mean values and Ranging of composition, structural fiber components

content (% dry matter) and digestibility (%) of breeding vetch lines

NnHus/Line cn CB HAB KOB KON CmCB Arithmetic
Coprt/Variety CP R CF R NDF R ADF R ADL R inviroDMD R rangsum R
1 2240 6 2294 4 37,18 4 2969 2 563 2 70,20 3 21 3
2 2249 5 2265 3 4092 7 2928 1 554 1 69,72 4 21 3
3 22,08 7 2434 6 3750 6 31,16 6 594 3 68,76 6 34 7
4 2265 4 2488 7 36,72 2 31,12 5 632 6 68,23 7 31 6
5 2286 3 2308 5 3690 3 3234 7 644 7 70,38 2 27 5
6 2294 2 2253 2 3614 1 3052 4 6,14 5 70,54 1 15 1
7 2351 1 2184 1 37,42 5 30,00 3 6,04 4 69,66 5 19 2
CpegHo/Mean 22,72 23,18 37,46 30,80 6,00 69,46
Min 22,08 21,84 36,14 29,28 5,54 68,23
Max 23,51 24,88 40,92 32,34 6,44 70,54
SD 0,40 1,06 1,46 1,15 0,33 0,94
CcVv 1,8 4,6 3,9 3,7 5,6 14

CIN/CP- —Cypos npoteunH/Crude protein; CB/CF — Cyposu BnakHuHw/Crude fiber; HAB/NDF — HeyTtpasnHo-

netepreHTHU BnakHuHW/Neutral-detergent fiber;
detergent fiber;

KON/ADL - KucenuHHo-geTepreHTeH nurHuH/Acid-detergent lignin;

KOB/ADF — KucenuHHo-geTepreHTHU BnakHuHW/Acid-

% dry matter;

CmCB/IVDMD — CmunaemMocT Ha cyxo BewecTBo/In vitro dry matter digestibility; %; R — Rank

N3BO4AN

MpoyyBaHUTe  CeNEeKUNOHHU
NIMHAW  nposieTeH puii nokassaT
BMCOKO KayecTBO Ha MosiyyeHaTa
3esieHa 6uomaca. CpegHo 3a ne-
puoga Ha u3cnefBaHe, BbB (hasa
Hayasi0 Ha UbdTex, TA ce Xapak-
Tepusmpa C BUCOKO CbAbpXaHue
Ha cypoB NpoTeunH (22,08-23,51%)

CONCLUSIONS

The studied breed lines of
vetch showed a high quality of
green biomass.

It was characterized average for
the period of study with a high
content of crude protein
(22.08-23.51%) and a low content
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N HWCKO Ha CTPYKTYPHUTE BJIaKHUH-
HW KOMMOHEHTW: CYPOBM BAKHUHU —
23,18% HeyTpa/IHO-AeTEPreHTHU
BNakHUHU — 37,46% U KUCENWHHO-
feTepreHTHU BnakHuHm — 30,80%.
HabniogasaHa e BUCOKa cMuniae-
MOCT Ha CyXOTO BeLWecTBO Mnpu
BCUYKN TEHOTMNOBE, Bapupaiia oT
68,23 0o 72,15% npw cpegHa CTOM-
HOCT 3a [fOBe roAuvlHWA nepuog —
69,46%.

YcTaHOBeHa € BUCoKa cTeneH
Ha BapupaHe 3a nokasartens
xemuuenynosa (CV=34%).

NlnHna  Ne6  gemoHcTpupa
Hali-0obpyn KavyecTBeHM XapakTe-
PUCTUKN MO CbCTaB U CMUNAEMOCT

Ha CyXO0TO BelWeCTBO.
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