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PE3OME

HacToswara ctatus npeacrass pe-
3y/Tatv OT npoyysaHe Ha CbBPEMEHHOTO
CbCTOAHME Ha CBOGOAHO OTrMIexAaHe Ha
XMBOTHN B Peny6nvka Bbypatusa. OTtga-
NleyeHnTe naculla ca BaxKeH pesepsB OT
XpaHa 3a gobutbka. O6eKT Ha u3cnensa-
He e TepuTopusATa Ha OTA&/IeYEHN nacu-
wa B TyHKMHCKM paiioH Ha Peny6nvka
BypaTtusa. MpoyyBaHusATa ca NpoBefeHn B
CbOTBETCTBME C Hacokute 3a nposexia-
He Ha HayyHu u3cnefBaHus BbpXy NnBa-
au v nacuwa. 3a fa ce nocTurHe gbaro-
CpOYeEH MKOHOMUYeckn edpekT B Peny6imn-
kKa bypaTtusa, e HeobxoAMMO fa ce cnas-
BaT OCHOBHUTE €/IeMEHTU Ha pauuoHaiHa
nawa (HatoBapeHoCT Ha naiwlara, gaTn Ha
Hayaslo M Kkpali Ha nawa, crnassBaHe Ha
ONTUMaUIeH KOe(MUMEHT Ha WU3XBbPJsHe
Ha duTtomMaca v ap.). boratute ectecTse-
HW TPEeBOCTOM N BOAOHOCHU W3TOYHWLIN,
3HauMTeNnHo  nogobpsieat  BKyca  Ha
XWBOTUMHCKUTE NPOAYKTW, Karto Mo TO3K
HauvMH yBe/MuyaBaT KOHKYPEHTOCNOCo6-
HOCTTa My W ChbLUeBpeMeHHO Hamansasart
pasxoaute 3a dypax. B pesyntar Ha
TOBa pasxoAute 3a NPOWM3BOACTBO ca
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SUMMARY

This paper presents the results of a
study on modern free-range animal
husbandry in the Republic of Buryatia.
Distant grasslands are an important
reserve of livestock feed. The object of
research is the territory of distant
grasslands of the Tunkinsky district of the
Republic of Buryatia. The studies were
carried out in accordance with the
Guidelines for conducting scientific
research on hayfields and pastures.

To obtain a long-term economic effect in
the Republic of Buryatia, it is necessary to
observe the basic elements of rational
grazing (grazing load, dates of beginning
and end of grazing, compliance with
optimal coefficients of phytomass disposal,
etc.). The rich natural grasslands and
sources of water supply significantly
improve the taste of livestock products,
and thus increase its competitiveness,
while reducing feed costs.

As a result, the cost of production is
reduced by an average of 25-30% in



HamaJsieHn cpegHo ¢ 25-30% B cpaBHeHMe
C O06OpHOTO OTrNexgaHe Ha [oOUTHK.
Pa3BuTMeTo Ha cBOGOAHOTO OTrNexaaHe
Ha XMBOTHM B bBypsATusa, no-cneumanHo
OBLIEBbACTBOTO, KOHEBBACTBOTO U Yrosi-
BaHeTO Ha MecojaiHu roseja 3a npows-
BOJCTBO Ha €KOJIOTMYHU NPOoAYyKTU, Tpsbsa
Aa ce KOM6I/IHI/Ipa C Bnga X1UBOTHWU, TN Ha
TPEeBOCTOA U CE30HHOCT Ha W3MoJsI3BaHETO
My. TO3¥ MOMEHT € BaXeH, Tbil KaTo e
Heo6XxoQuMMO He camo fga ce noagbpxa
[o6bVTbKa, HO 1 Ja ce MoJsydyn MakCUmasiHo
NPoOu3BOACTBO MNpe3 nepruoja Ha yrossaHe.

KntouoBu aymu: ecTecTBeHU
TpeBoCcTOU, oypax, CBOOGOAHO OTrNexXaaHe,
paunoHasiHO n3nosnssaHe, Peny6nuka
Bypatusa

YBO/J,

CBOGOAHOTO OTIIeXxaaHe Ha Xu-
BOTHW € CMCTEMa, MPU KOSATO XMBOTHUTE
nacaT ecTecTBeHW nmacuwia npes pasnund-
HY ce30HW. OTAaneyeHuTe nacuwia npeg-
CTaBNsABaT BaxeH pe3epB 3a Cb3jaBaHe
Ha oypaxHa 6a3a B XMBOTHOBBACTBOTO C
6uonorudyeH  um3TouyHmK  (Larin, 1990;
Imeskenova, 2009).

CBOGOAHOTO OTIIeXxJaHe Ha Xu-
BOTHW € Beye pa3BuTO BbB Benvkobpura-
HWA, Ha bankaHute, B CKaHAMHaBUS,
KaBka3, LleHTpanHa Adpuka n bnuvskus
n3TOK. B EBpona cBOGOAHOTO OTrAexaa-
He gobuBa LUMPOKO pasnpocTpaHeHue B
npegpumckusa nepuog (Farb, 1969; Lall,
1981; Blench, 1999; Xinchun, 2011; Van
Veen, 2005). NMopaan uUCTOpUYECKU, Kys-
TYPHU 1 reorpadiCky NPUYNHU Ce NPakTu-
KyBa roBefjloBbACTBO BbpPXy Tpu BMAa OT-
JaneyeHun nacuviia: nacuuia B 62m3ocT go
HaceneHn mecta (31MHU, PasnosioKeHu B
6/1M30CT A0 cena B AOMHW), UHTEH3NBHU
(nponet-eceH, B NMOAHOXWETO Ha N/aHu-
HUTE), N oTAasieyeHn (NsTo, BMCOKoMNNa-
HuHckn) (Robinson, 2015).

B wuctopuuecku nnaH, Penybnuka
Bypatna (PB) e XVMBOTHOBBbAEH PErvoH,
KOeTO Ce Ab/DKM Ha OrPOMHMTE 3anacu oT
hypaxHn pecypcu 1 Hail-Beye Ha TPeBHU
naowm. 3oHuTe, NOAXOAAWM 3a oThasle-
yeHa cBobogHa Mawa, cayxatr 3a
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comparison with the stable housing of
cattle. The development of free-range
animal husbandry in Buryatia, in particular
sheep, herd horse breeding and beef
cattle fattening for the production of
ecological products should be combined
with the type of grazing animals, the type
of grasslands and the seasonality of their
use. This moment is important, since it is
necessary not only to keep the livestock,
but also to get maximum production
during the fattening period.

Key words: distant grasslands,
feed, free-range animal husbandry,
rational use, the Republic of Buryatia

INTRODUCTION

Free-range animal husbandry is a
system of grazing of farm animals in the
natural pastures in different seasons
Distant pastures present important
reserves for creating a bioresource forage
base in the livestock breeding (Larin,
1990; Imeskenova, 2009).

Free-range animal husbandry is
now developed in the UK, the Balkans,
the Scandinavia, the Caucasus, Central
Africa and the Middle East. In Europe,
free-range livestock breeding, became
widespread in the pre-Roman period
(Farb, 1969; Lall, 1981; Blench, 1999;
Xinchun, 2011; Van Veen, 2005). Due to
historical, cultural and geographical
reasons, distant cattle breeding with three
types of pastures is practiced: pastures
close to settlements (winter, located near
villages in the valleys), intensive (spring-
autumn, those at the foot of the
mountains), and distant (summer, in the
highlands) (Robinson, 2015).

Historically, the Republic of
Buryatia (RB) is a cattle-breeding region,
which is due to the huge reserves of feed
resources, and above all grasslands.
Areas suitable for distant free grazing
serve as great fodder base reserves. The



n306uMNHN dhypaxHn pesepeun. Beretatms-
HaTa NokpmBKa Ha TpesocToUTe Hescnop-
HO ce xapakTepu3upa c 6orata u pasHo-
obpa3Ha TpeBa, KOETO Ce [Ab/DKM Ha
MOYBEHUTE W  KJAUMATUYHW  YC/IOBUS.
KauyectBoTO M 06eMbT Ha pekonTata oOT
nacuvuiata, A0 roasma cTeneH ce onpe-
Jens OT BMOOBUS CbCTaB Ha TpeBuTe.
OCHOBHWTE  BMAOBE  CENCKOCTOMAaHCKN
XMBOTHM, KOMTO ca Hai-npucnocobeHun
KbM cBoOOAHaTa nawa ca KoHe, miagu
XMBOTHM u oBue (Imeskenova, 2017,
Imeskenov, 2016).

Pa3BuTMeTo Ha CBOGOAHOTO OT-
rnexgaHe U3MCcKsa pellasaHe Ha peauua
npobnemun Tbii kaTto B Peny6nvka byps-
™M e HebNaronpusaTHO MNOJIOKEHWNETO C
TpeBocTouTe. MoWwnTe Ha TakMBa nacuiia
npegctasnsasaT 33.1% (360000 xektapa)
OoT obwara oW, Ha ecTecTBeHuTe
nacuwa Ha penybnvkara. KbeMm [HellHa
Jata ce Habnopgasa HepaBHOMEPHO
pasnpejesieHne Ha TPeBOCTOUTE, KakTo U
3HauuUTeNIHO HapacTBaHe Ha 6pos Ha
OTAE/NIHUTE JKMBOTHW, KOETO Cb3fgasa
ancbanaHc B HyXAuTe W Ha/IMYHOCTTa Ha
naowm c ecrectBeH dypax. OTganeve-
HWTE nacuwia ca pasnosioxeHu B crabo
HaceneHn palrioHW, B AbpPXaBHU ropy K
BbB BMCOKOMMAHUHCKN paiioHn. C npa-
BWHOTO M3M0/I3BaHe Ha Kanauuteta um
BypATua Moxe [a ce nNpeBbpHE B PEMNOH,
npousBexall, eKosIoNTMYHO YUCTU KMBO-
TUHCKN NPOAYKTW. YCTOWYMBOTO pasButme
Ha XVMBOTHOBB/ACTBOTO B peny6nunkara Ao
rofiiMa CTeneH 3aBUCU OT HaIMYMETO Ha
nawa 3a >xuBoTHUTe. CregoBaTesHo,
CBOOOAHOTO OTINEXAaHe Ha >KMBOTHU
Tps6bBa fa 6bae eauH OT NpuopuTeTUTe B
pasBMTVETO Ha arponpoMULLIEHMS OTpa-
cbn Ha Penybnuka bypsartus (Imeskenova,
2015).

HannuHuTte nnowm c ecrtecTBeHu
nacuwa, TpsAbea fga ce u3nonssar npa-
BW/HO 1 e(PeKTUBHO, KaTo ce nogabpxa u
yBefnMyaBa TaAXHaTta nNpov3BOAUTENNHOCT
BCAKa roguHa. B pamknTe Ha HacToALLO0TO
npoy4yBaHe, oOTAa/leyeHuTe nacuwa ce
cunTat 3a BaxkeH ypaxeH pesepB 3a
XMBOTHOBBACTBOTO.
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vegetative cover of such grasslands is
undoubtedly characterized by the rich and
diverse floristic herbage, which is very
much due to soil and climatic conditions.
The quality and volume of the harvest
obtained from pastures is largely
determined by the species composition of
the grasses growing there. The main
types of farm animals that are most
adapted to the free grazing are horses,
young animals and sheep (Imeskenova,
2017; Imeskenov, 2016).

The development of free-range
animal husbandry requires the solution of
a set of problematic issues, since in the
Buryatia Republic the overall situation
with grasslands is unfavorable. The areas
of such pastures make up 33.1% (360000
hectares) of the total area of natural
pastures of the Republic of Buryatia. To
date, there has been an wuneven
distribution of grasslands, as well as
significant recent growth in the number of
individual livestock which has created an
imbalance in the needs and availability of
natural forage lands. Distant pastures in
the republic are located in sparsely
populated areas, in forests of the Federal
ownership and in the highlands. With the
proper use of the distant pastures
capacity, Buryatia can become a region
producing environmentally friendly
livestock products. The sustainable
development of animal husbandry in the
republic largely depends on the
availability of grazing feed to animals.
Therefore, free-range animal husbandry
should be one of the priorities in the
development of the agro-industrial
complex of the Republic of Buryatia
(Imeskenova, 2015).

The available areas of natural
pastures as a whole must be properly and
effectively used, maintaining and
increasing their productivity from year to
year. Under this study distant pastures
are considered as an important reserve of
the feed base of animal husbandry.



MATEPWNAN N METO4WA

O6eKkT Ha m3cnenBaHeTo ca OTAa-
neyeHn nacvwa B TYHKMHCKM paiioH Ha
Peny6nvka BypsiTus, KoinTo ce Hamupa B
forosanajHaTa 4act Ha penyb6nvkaTa, Ha
40 km 3anagHo oT e3epoTo baiikan u
rpaHnum ¢ MoHronMa Ha torosanag..
PalioHbT e pasnosiokeH B nosica Ha
nnaHuHuTe Ha HOxeH Cwubup: Bepurata
Xamap-fabaH, macnebT MyHko-Capugak
N TyHKMHCKM Tonum (ronn Bbpxose). OT
obwata nnouw, Ha pernoHa, 67.1% ca
ropn, 8.7% ca 3emegenckn 3semun (OT
kouto 2.5% ca o6paboTBaemMyn 3emu)
(Imeskenova, 2017).

MpoyyBaHusaTa ca MpoBefeHN B
MECTHOCTTa Ypragei BbB BUCOKOMIAHWH-
ckaTa 4yacT Ha TyHKMHCKM paiioH. ObwaTa
naow, Ha Te3nm nacuwa e 7000 ha. Kbm
OHellHa pfarta, Te3n TeputopuuM He ce
u3nonasBaT nNo YCTOMYMB HauMH (He
noseye oT 20%), AOKaTO B Tasn YHMKa/IHA
30Ha morat pga nacar Hag 20 xunagu
CEJICKOCTOMAaHCKN XWBOTHU. PalioHbT Ha
BMCOKOM/TAHUHCKOTO BUI0 ce xapakTepu-
3Mpa C MHOIO TEeXKW KIMMaTuyHW YCJio-
Bus. Cnopepn, Ab/rOCPOUYHUTE METEOPOSI0-
rMMYHM AaHHW, cpefHaTa rofuvHa Temne-
paTypa Ha Bb3gyxa e mMuHyc 5.6°, Bere-
TaunmoHHMAT nepuos e 109 pgHn, a
nepnoabT 6e3 3ampb3BaHe e 36 AOHW;
cpegHuTe roAuHN Basiexu ca 276 mm.
MouBMTe Ha wu3cnegBaHarta 30Ha ca
anyBnasiHW, anyBUaJIHO-NNBaAHN, Cnabo
naofopoaHu, cnabo rANHECTU U INTIMHECTU
(Imeskenov, 2016; Imeskenova, 2015)

MpoyyBaHusTa ca NpPoBefeHN B Cb-
OTBETCTBME C HacokuTe 3a npoBexaaHe Ha
Hay4yHW n3cnefBaHns Ha NnBaau U nacvuia
(Metodika..., 1971; Kutuzova, 1996).

PE3SYNTATU N OBCbXOAHE

MonyHOMaACKOTO  XMBOTHOBBACTBO,
MPakTUKyBaHO OT nacTupute OT TYHKWUHCKU
palioH ca HOMaACku obuyau yCTaHOBEHWU
OT BekoBe. TO ocurypsisa BUCOKO HMBO Ha
XMBOTHOBBAHAaTa npoaykums (1928 r.). Ot
MOMeHTa Ha Konektususaumara (1934 r. e
NbpBOTO NpebposiBaHe Ha AobuUTbKa cnes
KONekTMBM3aumaTa) 40 NpYeMaHeTo Ha
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MATERIAL AND METHODS

The object of the study was the
territory of the distant pastures of the
Republic of Buryatia. Tunkinsky district is
located in the southwestern part of the
Republic of Buryatia, 40 km west of Lake
Baikal, bordering Mongolia in the
southwest. The region is located in the
belt of the mountains of Southern Siberia:
the Khamar-Daban range, the Munko-
Saridak massif, and the Tunkinsky Goltsy
(Bald peaks). Of the total area of the
region, 67.1% is forest land, 8.7% is
agricultural land (of which 2.5% is arable
land) (Imeskenova, 2017).

The studies were conducted in the
Urgadei location of the High Mountain
area of the Tunkinsky District. The total
area of these pastures is 7000 ha. To
date, these territories are not used in a
sustainable way (no more than 20%),
while in this unique area over 20 thousand
farm animals can graze.

Highland ridge district is characterized by
very harsh climatic conditions. According
to long-term meteorological data, the
average annual air temperature is minus
5.6°, the vegetation period is 109 days,
and the frost-free period is 36 days; the
average annual rainfall is 276 mm. The
soils of the study area are alluvial, alluvial-
meadow, thin, light loamy and loamy
(Imeskenov, 2016; Imeskenova, 2015).

The studies were carried out in
accordance with the Guidelines for
conducting scientific research on hayfields
and pastures (Metodika..., 1971; Kutuzova,
1996).

RESULTS AND DISCUSSION

Semi-nomadic animal husbandry
practiced by herders of the Tunkinsky
district supporting the preservation of
nomadic ways established for centuries
ensured a high level of livestock
production (1928). From the moment of
collectivization (1934 is the of the first
livestock census after collectivization) until



pesonouunsaTa 3a M3non3BaHe Ha oThane-
yeHn nacvwa (1942 r.), 3aegHO C Hai-
CTpOruTe MepKW, HaCOYeHN KbM OnassaHe
Ha f[obuTbka, Cce Habnwpgasa Neko
yBenuyeHne Ha 6poAT um. ManonssaHeTo
Ha oThaneyeHn nacuwia pgosefe Ao
3HauuTe/IHO HapacTBaHe Ha 6posA Ha
BCUYKN BUJOBE XMUBOTHMU.

OT apxuBHUTE [JaHHU Cce 3Hae, ye
npe3 1976 r. B pervoHa e nmano 34041
roeepa, 27730 osue, 3939 koHA. [pes
1985 r. e nmano 36621 rosega, 21059
oBue, 5013 koHA. lMpe3 1995 r.: 24828
roeega, 3309 oBue, 5140 «koHA. OT
cpepata Ha 90-Te roguHm Ha 20-Tn BeK ce
HabngaBa NPeKoMepHO MOHWXKaBaHe Ha
6posi Ha AO6GUTBLKA NPK CENCKOCTONaHCKUTE
XMBOTHU, OCOGEHO OBLIETE, KOETO € CBbP-
3aHO C NpemMaxBaHeTO Ha KOMEKTUBHUTE U
ObpXaBHute crtonaHctBa. OT 1 AHyapu
2016 r. (Tabnmua 1), 6pPOSAT Ha CenCcKOCTO-
MaHCKMTe XMBOTHM B paiioHa, T.e. 6poAT Ha
KOHeTe, ocTaBa Ha HMBOTO Ha 90-Te roauHu
W e no-ronam OT 6pos Ha rosejata W
osueTe (Mo roguHun... 1976,1985 r., 1995).

the adoption of the resolution on the use
of distant pastures (1942), with the
strictest measures aimed at preserving
the livestock, a slight increase in livestock
has been observed. The use of distant-
pasture livestock breeding has led to a
considerable increase in the number of all
types of livestock.

From archival data it is known that
in 1976 there were 34041 cattle in the
region, 27,730 sheep, 3939 horses. In
1985 there were 36621 cattle, 21059
sheep, 5013 horses. In 1995: 24828
cattle, 3309 sheep, 5140 horses. Since
the mid-1990s, there has been an
excessive decrease in the livestock of
farm animals, especially sheep, which is
associated with the elimination of
collective and state farms. As of January
1, 2016 (Table 1), the number of farm
animals in the area i.e. the number of
horses remains at the level of the 90s,
and is higher in the number of cattle and
sheep (Annual...1976, 1985, 1995).

Tabnumuya 1. CeqicKOCTONaHCKN XXUBOTHU B TYHKMHCKM paiioH kbm 01.01.2016 r.
Table 1. Livestock of farm animals in the Tunkinsky district as of 01.01.2016

Bua XMBOTHOBbB/HO Pepmun BrtoumTenHo / Including:

CTONaHCTBO Businesses depmun CamocTosiTeNHM CamocTosiTenHn

Type of farm animals Agribusinesses cTonaHu cTonaHu n chepmepu

Individual households | Indiv. entrepreneurs
and farmers
2016 [2016 B/in % 2016 [2016 B/in %| 2016. |2016 B/in %| 2016 |2016 B/in %
nolto 2015 nolto 2015 fno/to 2015 nolto 2015

rosefa / Cattle 28069 93,9 458 104,6 25043 91,8 2586 118,6

BK/IOUMTENHO KpaBu | 10555 88.3 181 101,7 9359 84,4 1015 146,9

including cows

OBLEe 1 KO3K 4289 96,1 281 120,1 2725 82,2 1283 140,8

Sheep and goats

KoHe / Horses 4885 95,8 82 39,8 3597 89,9 1206 134,7

B roguHute ot 1976 o 1990 r. e
uMano 16-19 xunagu cesnckoctonaHCcku
XNBOTHW, Nacdlin Ha oTgasiedyeHn nacuula,
BK/TIOUMTENHO KOHE 1 mnagy roeega. OT
cpeparta Ha 90-Te roavMHu ce Habnwgasa
3HauuTeNleH cnaj B W3MN0M3BaHeTo Ha
oTAa/1IeYEeHN nacuila. |_|0HaCTOFILL|,eM BUCO-
KON/IaHVHCKUTE Maculia ce un3nos3sar
HeJOCTaTbyHO, a B HAKOM FOAMHU M3006-
O He ce u3nos3Bar. B cblWoOTO Bpeme
nacvwarta B 6/IM30CT A0 HacesieHn Mecta
ce 13Mnon3eart npes usnara roanHa, Koeto

The years of 1976 to 1990 saw
16-19 thousand farm animals grazing in
distant pastures including horses and
young cattle. Since the mid-1990s, there
has been a significant decline in the use
of areas of distant pastures. Highland
pastures are currently underused, and in
some years they haven't been used at all.

At the same time, pastures near
settlements are used all the year round,
which causes irreparable damage of
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HOCW HenonpaBuUMK LLETW Ha TpeBocTouTe
W BOAM [0 JerpajuvpaHe; nacuHoTo Ha-
TOBapBaHe B HSKOW pailoHM ce e yBe-
nnunno 7-10 nbTu, [OKATO OThIKaHUTE U
n3ToLLEeHn nacuwa Tpséea Aa 6baaT Bb3-
CTAHOBEHMW MPU 3HAUYUTESTHU UKOHOMUYECKU
pasxoau 4ypes3 nofobpsBaHe Ha hypakHOTO
NpPov3BOACTBO U KyNTYPHOTO 3eMejenue.

Pa3paboTBaHeTo Ha oTAasieyeHuTe
nacuila BKIKOYBA LA HAbop OT AeHOCTH,
KOMTO e CBBbp3aH Npeay BCUYKO C MHBEHTa-
pyusauns M uaeHTuuKauma Ha nnowmTe,
MOYBEHU U reoboTaHNYEeCKN MpPOoyYBaHUS,
oTAaBaHe Ha nnowyTe Ha apeHgaTopa Ha
3emMATa, onpefensiHe Ha CEe30HHOTO HaTo-
BapBaHe C XMBOTHW, KOMTO nacat Tam. Ha-
CTOSAILLIETO NpOyYBaHe M3UCKBA onpenesieH
noagxof4 C y4yacTMeTO Ha pasHoO06pasHu
CneLnasncT U CIyxou.

MpepnoctaBkute ¥ npobnemute B
CBOOGOAHOTO OTI/IEeXAaHe Ha XWBOTHU B
BypsATus, kaTo ce B3emart npeasuz, npasHU,
WUKOHOMWYECKW,  EKOJIOTUYHM,  OpraHu3a-
UMOHHM W  WKOHOMMYECKM BbBNpOCU ca
nokasaHu Ha ®durypa 1.

foliage and leads to their degradation;
grazing load in some areas has increased
by 7-10 times while trotted and depleted
pastures are to be restored at significant
economic costs by improving fodder
production and cultural farming.

The development of distant
pastures involves a whole set of
activities, which is primarily related to
areas inventory and identification, soil
and geobotanical surveys, assigning the
areas to the land user, the determination
of the seasonal feed volume for animals
grazing there. This study requires a
certain approach with the participation of
diversified specialists and services.

The prerequisites and problems of
the degradation of the free-range animal
husbandry in Buryatia taking into account
legal, economic, environmental,

organizational and economic issues are
shown in Figure 1.

Ecological

- reducing the load on
pastures used in the
conditions of the nomadic

and camp system of pastures

-creation of favorable
conditions for rural citizens;

- environmentally friendly
product

Legal

adoption of a legal act at the level of the Republic,

allowing the allocation of lands of state or municipal
ownership for free use (in accordance with article 24 of
the LC of the RF

free range
livestock breeding

Organizational - economic

summer camps

Economic
- cheap natural food;

- reduced cost of livestock
products;

- intensified production

dur. 1 Mpegmuctopus n npobsiemrn Ha CBOOOAHOTO OTI/IEXAAaHe Ha XWUBOTHU B

BypaTtunsa

Fig. 1. Background and problems of degradation of free-range animal husbandry in

Buryatia
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M3ocTaBeHNTE  BWCOKOMIAHWHCKN
nacvwa ca CKIOHHW KbM Jerpagauus
rnopagy yBesim4yeHoTo KOJIMYecTBO pacTe-
HWS,, KOUTO He ce u3nosi3ear. [obutbka
OT nacuwata B 6aM30CT [0 HaceneHu
MecTa TpabBa fa ce BoAu 40 Tesn 3emu
WU Ha/MYHWTE nacuwia fga ce npemecTsar
3a fa ce paswupAar nnowmTe ¢ TpeBo-
CTOW Ha 3eMefesiCKMTe CTONaHu.

MpouechT Ha M3NoA3BaHe Ha oTAa-
NleyeHn nacuuwa Tpsa6Ba Aa npoTuya B
ABe nocoku. [MbpBO: HaceneHneTo oT
CeJsickuTe palioHn TpsibBa ga Moxe fJa
NPexBbp/iM 4O6UTHKA CU A0 OTAaNeYeHn-
Te nacuwa 3a yrosieaHe. BTopo: otgane-
yeHuTe nacuuia Tpsibea ga ce usnosssar
LUMPOKO B OBLEBBLACTBOTO W NPOU3BOA-
CTBOTO Ha €BTMHO, €KOJIOTUYHO FOBEXA0
N KOHCKO Meco. Te3n geHocTu TpsibBa
Aa ce m3BbplBat camMo Ha Hay4YHa OCHOBaQ,
3a fa ce n3berHar rpeLKnTe B MMUHaIOTO,
KOrato CbOTHOLUIEHNETO MeXay npon3eBoan-
Te/NIHOCTTa OT 3eMATa U 6p0ﬂT Ha nacuul-
HUS 4OBUTBHK € BuNo NnpeHebperHaTo.

C HMCKM pa3xoau 3a M3xpaHBaHe u
oTrnexgaHe Ha obutbka, ce Hamansasat
M pasxoguTe 3a MNpPOU3BOACTBO. BaxeH
MOMEHT € MNPEMVHaBaHETO KbM WHTEH-
3uBHa (popma Ha NpomM3BOACTBO, KakTo U
n3bupaHe Ha Hali-e(PeKTUBHUTE HaUNHWU
3a noBulIaBaHe Ha NpPoV3BOACTBOTO,
KOEeTO BK/IOUBaT GpOM Ha 3aeTute nvua,
N3Mon3BaHe Ha efleKTPOeHeprus, OCHOB-
HUTE NPOM3BOACTBEHM akTMBM Ha 100 ha
3emefesickv 3emu u ap.

AHann3 Ha HacToSLWOTO M3Mo/3Ba-
He Ha TPEBHWUTE MN/OWM MOKa3Ba, 4Ye B
BypsaTusi e Heo6xo04MMO fa ce oNnTUMU3K-
pa 1 3anasu OTgaBHa mM3rpageHaTta cuc-
TemMa 3a >XUBOTHOBBACTBO Ha AaneyHu
nacva, KosiTo M3nonssa eBTWHW ecTec-
TBEHWN hypaxu, HeobxoAummn 3a MNpous-
BO/ZICTBOTO Ha BUCOKOKAYeCTBEHWU XXMBO-
TUHCKM NPOAYKTL.

3a oTgasieyeHnTe nacuuia  Ha
TYHKMHCKM paiioH ce mpenopbyBaTt peau-
La MepKU, KOUTO Ca HAaCOYEeHN KbM 3anas-
BaHe Ha Hall-LeHHWTe pacTUTe/IHW aco-
uuaumm, 3asiecsiBaHe Ha cB/lavvwa, npe-
JoTBpaTsiBaHe Ha epo3ust U NoBULLABaHe

Abandoned highland grasslands
are apt to degradation due to the
increased amount of plants that are not
eaten. These lands should be used for
livestock to be driven from pasture near
settlements, and the transfer of available
grazing lands to expand grasslands of
farmers.

The process of distant pastures
use should take place in two directions.
Firstly: rural citizens should be able
transfer their livestock to remote pastures
for fattening. Secondly: distant pastures
should be widely used for the sheep
breeding and the production of cheap,
ecological beef and horsemeat.

These activities should be carried out
only on a scientific basis, in order to avoid
past mistakes, when the ratio between
the feed capacity of land and the number
of grazing livestock was ignored.

With little costs for feeding and
keeping the livestock, the cost of
livestock production is reduced. The
important point is the transition to an
intensive form of production, as well as to
choose the most effective ways to
intensify production, which include the
number of employees, power use, basic
production assets per 100 hectares of
farmland, etc.

Analysis of the current use of
grasslands areas shows that in Buryatia it
is necessary to streamline and preserve
the long-established system of distant-
pasture livestock breeding, which uses
cheap natural forage, necessary for the

production of  high-quality  animal
products.
For distant pastures of the

Tunkinsky district, a number of measures
are recommended that are aimed at
preserving the most valuable plant
associations, afforestation of galleys and
landslides, preventing erosion and
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Ha NPoOM3BOAUTESIHOCTTA Ha OTbIKaHUTE
TpeBocTOU. PauuoHasiHOTO U3Mosi3BaHe
Ha oTgdasiedyeHn nacvwa Tpsbea pa ce
OCHOBaBa Ha pas3paboTBaHeToO Ha MeTo-
Jonorms 3a M3roTBsAHE Ha CXemMu 3a
npepasnpegenieHne Ha TPpeBHUTE MNIOLM
ypes poTtauus. Heob6xoamnmo e cbLlo Taka
CXeMaTuM4yHO ga ce paspaboTsaTr npobre-
MUTE Ha oOpraHuM3aumMsiTa Ha CTOMaH-
CTBOTO Ha TepuTopuATa, Aa Ce U3BbpLIK
W3YUC/IEHNE HA WHTEH3MBHOCTTA Ha
oypakHa npoAaykuus Ha napuenute, ga
ce njaHMpa MeCTONoMIOKEHNETO Ha
CTOMNAHCKUTE CbOPBXEHNUS.

Mo TO3M HayvH Nofo6psiBaHeTO Ha
opraHusaumaTa Ha W3non3BaHeTo Ha
oTganeyeHu nacvwa B bypatua nva gse
CTpaHu:

1. Cb3gaBaHe Ha TepuTopuasiHu
YCNoOBMS 3a Hali-e(PeKTMBHO U3MO/I3BaHe
Ha TasW KaTeropusi 3emMu BbB Bpb3Ka C
TPagUUMOHHO YCTaHOBEHWUTE (OpMU Ha
opraHmsaumMsi Ha  CeJICKOCTOMaHCKOTO
NpoOn3BOACTBO;

2. OTunTaHe Ha KnumaTuyHuTE U
COLMAaNHO-UKOHOMNYECKNTE  YC/IOBUSA B
npoueca Ha opraHusvMpaHe Ha jafeHa
TeputTopus.

CblLo Taka npv ynpaBieHVeTo Ha
oTAasieyeHnTe Nacra ca BaxHu peguua
pakTopu, KOUTO ca CBbP3aHN C NMPEXBLP-
NsHe Ha pobuTbka Ha OonpegeneHu
pasctosHus. Te3n hakTopu BK/IKOYBAT:
3aryba Ha Terno no BpeMe Ha ToBa
NpexBbp/isiHe, OpraHu3auusi Ha BOAO-
CHabasiBaHETO M ako € Heobxoammo,
pasxoau 3a nsrpaxgaHe Ha crpagu.

Obuwata cxema 3a paunoHasHO
U3MNon3BaHe Ha OTjaneyeHn nacuwia B
paiiloHa e nokasaHa Ha ®urypa 2. Cxe-
mMaTa npegnara haktopu, orpaHmyaBsallm
pauMoHa/IHOTO  M3MOM3BaHe, Npeaum-
cTBaTta u pelweHusTa.

increasing the productivity of trotted
grasslands. Rational use of distant
grasslands should be based on the
development of a methodology for
drawing up schemes for the redistribution
of grasslands by rotation.

It is also necessary to work out the issues
of on-farm organization of the territory in
a schematic way, to carry out calculations
on the feed intensity of the plots, to plan
the location of the economic facilities.

Thus, the improvement of the
organization of the use of distant
pastures in Buryatia has two sides:

1. Creation of territorial conditions
for the most effective use of this category
of land in relation to the traditionally
established forms of organization of
agricultural production;

2. Consideration of climatic and
socio-economic conditions in the process
of organizing a given territory.

Also, when managing distant
pastures, a number of factors are
important that are associated with driving
cattle over certain distances. These
factors include: loss of weight during the
transfer of livestock, the organization of
water supply and, if necessary, the cost
of construction of buildings.

The general scheme for the
rational use of distant pastures in the
area is shown in Figure 2. The scheme
suggests factors constraining the rational
use, advantages and solutions.
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/ Benefits:

biodiversity of herbs with
an appropriate chenucal
composition, yield,
nutritional value and
different periods of
vegetative development:
the possibility of
alternating pastures:
the formation of a dense
arass stand with solid tuif
under the influence of
arazing;
nunuumn mvestment of
material resources:

ensuringthe production of

5y

-

Constraints to rational
use:

msutficient legal
framework for the
allocation of land:
lack of proper control over
the targeted use of land:
lack of product sales base:
not guaranteed water
supply 1 the grasslands:
the need to move cattle
over long distances. which
leads to large losses of Live
weight and partial death of

/
\

I

Solutions:

proper organization of
pastureterritory (on-farm
land management of each
area of pastures).
mtroduction of pasture
rotation (under possible
conditions),

deternunation of the
optunal timing of the use
of seasonal areas;
consideration of optimal
arazing loads;

taking mnto account the
feed intensity of each
seasonal array of pastures;
creation of mfrastructure
for the normal operation of
livestock breeders and the

high-quality
environmentally friendly

\ products /

e

anunals

selection of livestock
personnel;

conductmng explanatory
work among citizens on the

4

danger of erosion and
pasture dezradation

A

®ur. 2. O6lWa cxemMa 3a pauuoHa/IHO U3MOM3BaHE Ha OTAasIeYeHM nacuuwa B

panoHa

Fig. 2. The general scheme for the rational use of distant pastures in the area

n3BOAMU

CB06OHOTO OTINeXaHe Ha XUBOT-
H/U e cMCTeMa, KOATO e onpaBfaHa KakTo
B €KOJIOTMYEH, Taka U B MKOHOMMUYECKU
nnaH. 3a ga ce MoCTUrHE AbATOCPOYEH
UKOHOMUYeckn edpekt B Penybnuka
Bypatusa, e HeobxoaMmo fa ce cnassar
OCHOBHUTE €/IEMEHTM Ha pauuoHanHaTa
nala (HaToBapeHoCT Ha nawara, gatu Ha
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CONCLUSIONS

Free-range animal husbandry is a
system that is justified both in
environmental and economic terms. To

obtain a long-term economic effect in the
Republic of Buryatia, it is necessary to
observe the basic elements of rational
grazing (gazing load, dates of beginning
and end of grazing, compliance with




Hayano M Kpain Ha nawa, crnasBaHe Ha
ONTUMasieH KOe(UUMEHT Ha WU3XBbP/sHe
Ha chutomaca mn gp.). boratute ecrtec-
TBEHW TPEBHW M/IOWM U MITOYHWLM Ha
BOAOCHabAsBaHe 3HauYMTeNHO noao6ps-
BaT BKYCa Ha >XXWBOTUHCKWTE MPOAYKTU U
Mo TO3M HaYMH yBENM4YaBaT HeroBaTa KOH-
KYpPEHTOCMOCOGHOCT, KaTo CblUEBPEMEHHO
HamansiBaT pasxoguTte 3a qypax. B pesyn-
TaT Ha TOBa pasxoAuTe 3a NPoM3BOACTBO ca
HamasieHn cpefHo ¢ 25-30% B cpaBHeHMe C
060pHOTO OTr/eXJaHe Ha roseja.

Pa3BuTeTo Ha CBOGOAHOTO OTI/IEX-
JaHe Ha XUBOTHW B bypsartus, no-cne-
UnasHO OBLEBBACTBO, CTAAHO OTrIeXAaa-
He Ha KOHe W yrosiBaHe Ha MecojainHu
rosega 3a Npou3BOACTBO HA E€KOMOTMYHU
npoaykTn, TpsibBa ga ce koMbuHupa C
BMAa Ha XWBOTHWTE, BMA Ha nacuwarta u
CE30HHOCTTa Ha TAXHOTO M3Nos3BaHe. To3n
MOMEHT € BaXeH, Tbil kKaTo e Heob6xoaAMMOo
He camo ja ce oTIexaa fo6UTbka, HO 1 aa
ce noJlyun MakcuMasiHO NPOMU3BOACTBO Npe3
nepuoga Ha yrosiBaHe.

optimal coefficients of elimination of
phytomass, etc.). The rich herbage and
natural sources of water supply
significantly improve the taste of livestock
products, and thus increase its
competitiveness, while reducing feed
costs. As a result, the cost of production is
reduced by an average of 25-30% in
comparison with the stable housing of
cattle.

The development of free-range
animal husbandry in Buryatia, in particular
sheep, herd horse breeding and beef
cattle feeding for the production of
environmentally friendly products should
be combined with the type of grazing
animals, the type of pastures and the
seasonality of their use. This moment is
important, since it is necessary not only to
keep the livestock, but also to get
maximum production during the feeding
period.
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PE3IOME

HacTosiweTo uscnegsaHe pasriex-
[Ja [aHHW 3a Npou3BOACTBOTO Ha hypax-
HU KYNTYpW OTINeXAaHn BbpXy 06paboT-
BaemMa 3eMs B YC/IOBMA Ha 3acyluaBaHe.
oyepHata M HelHM CMEeckM ca Hai-
noaxoAaswy 3a Cyxv W TOMIM paiioHu.
XKUTHMAT KOMMOHEHT 3a cmeckaTta Tpsibea
fa 6bge nogbpaH MHOTO BHUMATESHO,
KaTo ce uMa npegsug roasamata My
Hyxga oT Boga. MexayBnaoBuaT xmbpug
"®enunHa" e noaxoddula XUTHa TpeBa 3a
CMecCKa, Kakto U KbCHUTE COPTOBE eX0Ba
rnasuua (Dactylis glomerata). UepBeHaTa
JeTenuHa 1 XUTHUTE TPEBU HE OCUryps-
BaT AOCTaTbYyHO KOSIMYECTBO CYXO BeLlec-
TBO; Te He ca NoaxosLm 3a Cyxu KammMa-
TUYHK ycrioBusa. CunaxHaTta uapesuya e
ycTOluMBa Ha MNo-KpaTkym nepuoan Ha
cylwa, HO Ab/IrocpoyHaTa cylla HamasnsiBa
[obrBa 1 KauecTBOTO Ha doypaxa.

KntovoBn gymu: cylwa, nouepHa,
yepBeHa [JeTesiMHa, €eXoBa [/aBuua,
"denunHa", [obmB, Ka4ecTBO Ha hypax
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SUMMARY
This paper focuses on data
analysis in the field of fodder crop

production on arable land under dry
weather conditions. Alfalfa and alfalfa-
grass mixes were found suitable for dry
and warm areas. The grass component
for a mix must be chosen very carefully,
taking into consideration its higher
demand for water. Suitable grass species
for mixes include Felina intergeneric
hybrid and late varieties of orchardgrass
(Dactylis glomerata). Red clover and
grasses themselves do not provide a
sufficient amount of dry matter; they are
not suitable for dry climatic conditions.
Silage maize resists shorter periods of
drought but long-term drought reduces the
yield and quality of fodder.

Key words: drought, alfalfa, red
clover, orchardgrass, Felina, yield, fodder
quality



YBO/[,

dypaXbT € U3TOYHMK Ha MHOro
XpaHUTEe/THM BelecTBa, KOMTo ca 6naro-
npuaTHM 3a  [06MTbKa, OCUrypsiBainku
NoAX0AsiLLO NMPeXuBSHE nopaan TPEBHUTE
cTbbNa, KOMTO CTMMyAMpaT MeXaHU4HO
Tbpbyxa. Toli npepocTaBa NO-Masko
€Heprus Ha efuHuLa Cyxo BeLLeCcTBO U
B&XHO CbAbpXaHMe KakTo Ha cmuiaemu
(uenynosa, xemuuenynosa), Taka M Ha
HecMunaemn ubpu (NUrHuH). dnbpute
ca BaXeH M3TOYHWK Ha eHeprus 3a npe-
XXVBHUTE XUBOTHN N HAKOW efHOCTOMALL-
HW TPEBOMNACHW XXMBOTHU, Tbil KATO MHOTO-
OpOiHNTE MMKPOOPraHM3amu, obuTaBally
Tbpbyxa, cnsano 1 gebeno Yepeo Ha Tes3u
XXMBOTHU, MoraTt edhekTVBHO Aa pasrpagaTt
GonbpuTe. 3a NpaBUIHOTO (PYHKLMOHMPpaHe
Ha CTOMALLHO-YPEBHUA TPakT € HeobXo-
OMM CTabuneH 6anaHc Ha MUKPOOPraHns-
MuUTe; Mncata Ha rpy6 chypax Boau fo
(IM3MOMOMMYHO Pa3CTPOICTBO 1 3abons-
BaHUsSI Npu XWBOTHUTE. CMUnaemute u6-
py 0GUKHOBEHO npeobnagasat npu ma-
anTte dypaxHM KynTypu U CbOTHOLLEHME-
TO Ce n3mecTBa KbM HecMunaemu dmbpu,
Korato pacTeHuaTa cTaBaTr Mno-crapw.
CunaxHata uapesuuata e cneuuaneH
BUL dhypaxHa Kyntypa; TA e LeHHa
nopagy BUCOKOTO CU EHEPrniiHO HMBO,
CbAbpXaHNEeTo Ha nbpn 1 BMCOK A06MB
OT xektap. CwunaxHaTa LUapeBuua He
MOXe Aa 3aMeHV 06MKHOBEHUTE (DypadkHU
KyNTypy C TAXHOTO BUCOKO CbObpXaHue
Ha hmbpu, Tbii KaTo CbAbPXKA rOSIMO KO-
JINYECTBO 6BbP30 pasrpaxgallo ce HuLec-
Te, KOeTo Mpu MO-BMCOKU [03M Npeams-
BMKBa auumaosa fnpu npexuwBHUTE XUBOT-
HW. [lokato NpoM3BOACTBOTO Ha 3bpHEH
hypax B CyXv TOAUHW UN CYXWN NIEeTHU ne-
proan O6VKHOBEHO He MpUYMHABA TOASM
npobnaem, oTriexgaHeTo Ha ypaxHu
KynTypy € no-TpyaHo. ®ypaxHuTte Tpesu
W getesivHata mMmaT rosisiMa noTtpebHocT
OT BOAa U cylarta 3HauuTesIHO HamassiBa
o6wma p[obus. PacTeHunsTa ocTapsiBat
no-6bp30, a NpubpaHuAT hypax e ¢ no-
HMCKO Ka4yeCcTBO Mopagu yBesM4eHns asn
Ha Hecmunaemn MGpM ©“  NO-Manko
XpaHuTesHu BellecTBa (3axapuaun, asorT-
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INTRODUCTION

Bulk feed is a source of many
nutrients directly beneficial to cattle,
ensuring proper rumination due to the
grass stalks mechanically stimulating the
rumen. Bulk feed has lower energy per
unit of dry matter and an important
content of both digestible (cellulose,
hemicellulose) and indigestible fibre
(lignin). Fibre is a significant source of
energy for ruminants, and certain
monogastric herbivores, as the numerous
microorganisms inhabiting such animals’
reticulorumen, cecum and colon can
effectively break down fibre components.

A stable balance of microorganisms is
necessary for proper gastrointestinal
performance; a lack of roughage in feed
leads to physiological disorder and illness
in the animal. Digestible fibre usually
prevails in young fodder crops and the
ratio shifts towards indigestible fibre as
the plants grow older.

Maize for silage is a special type of fodder
crop; it is valued for its high energy level,
fibre content and high yield per hectare.

Maize silage cannot replace common bulk
fodder crops, with their high fibre content,
because it contains a high amount of
rapidly-degradable starch which, in higher
doses, induces acidosis in ruminants.

While the production of grain feed in dry
years or dry summer spells doesn't
usually cause a big problem, fodder crop
growing is more difficult.

Fodder grasses and clovers have a high
demand for water and drought
significantly reduces bulk yield. Plants age
quicker and the harvested fodder is of
lower quality due to the increased
proportion of indigestible fibre and fewer
nutrients (saccharides, nitrogenous
substances) (Kohoutek et al., 2010).

The yield and quality of alfalfa (Hakl et al.,



Hn BewecTtBa) (Kohoutek et al., 2010).
Jo6MBBLT 1 Ka4yecTBOTO Ha ntouepHa (Hakl
et al., 2014) cblO Ca NO-HUCKN B FOANHA
Ha cywa, BbMPEKM 4e OOMKHOBEHO ce
OTrIeXAaT B Cyxu paiioHn. CmecknTe Ha
JeTenMHa C XWTHW TPEBW B NPOU3BOA-
CTBOTO Ha HacuneH ypax mmat npeamm-
CTBOTO Mopaju No-/IECHOTO CbXpaHeHMe.
[eTennMHata e M3TOYHMK Ha a30THW Be-
llecTBa, a XWTHWTe TpPeBW NpeaocTaBsAT
3axapuam Ha XMBOTHUTE. Te3n CMeckn ca
no-cTabusiHM NpyY NPOMEHIMBK Temnepa-
TYPU 1 BasIeXW, Tbii KAaTO XWUTHUSAT KOM-
MOHEHT ocurypsisa [06GUB B MO-X1agHu
nepuogmn, ocobeHo npes nposeTTa, a /to-
uepHata ocurypsiea [obws B TONAU
nepnogn npu HeaoCTUr Ha BOAA, KOWTO
noThcKa pacTexa Ha dhypaxHute TpeBW.
PUCKbT OT HUCBK AO6MB ce Hamansiza W
oT (baKTa, ye CMecCKuUTe OT geTtesinHa C XUT-
HW TPEeBW MoraT Aa ce cbbupaT Tpu 4o ue-
TUPY MbTU 3@ CE30H, KaTO N0 TO3M HaYWH
HUCKUAT ,CI,06I/IB OT OCHOBHaTa nbpBa pekos-
Ta MOXe ga 6bAe AOMb/HEH OT cnejBa-
aTa, KOeTo He e Bb3MOXHO Mpu KynTypu,
KOUTO Morart fa ce KOCAT caMO BeAHBX.

MATEPWNAN N METO4WA

HacTtoswara nybnukauus npegcra-
BS MeTaaHa/IM3 Ha JaHHW OT Hay4Hu
cTaTnu, NOCBETEHU Ha NMPOU3BOACTBOTO U
KayecTBOTO Ha efHOroOAULIHNW U MHOro-
rOAVLWHU (DypadkHN KyNTypw, OTINeXnaHu
Ha obpaboTBaeMa 3eMs B CyXu MeTeo-
PONOrNYHM YCNOBUS B painoHa Ha TpybCcKo
(lOxHa MopaBus, Peny6nvka UYexus).
TpybcKko ce Hamupa B paioH, B KOTO ce
oTriexaa 3axapHo LBEK/IO Ha HagMopcka
BMCOYUHA OT 270 m CbC cpefHa roguliHa
Temneparypa ot 8.6°C wn cpegHa
Temnepatypa B nepuoga Ha BereTauus
(anpun-centemspu) ot 14.8°C. NoguiiHu-
Te Banexu ca 547 mm n 346 mm npes
BeretaumMoHHua nepuog. OueHkaTa Ha
MecTHaTa TemnepaTtypa W Banexute ce
M3BbPLIBA CbI1IACHO Mpenopbkara Ha
CMO 3a npegnucaHve Ha KIMMaTU4HUTE
ycnosus (Koznarova and Klabzuba, 2002).
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2014) are also lower in dry years,
although it is commonly grown in dry
areas. Clover-grass mixes in bulk feed
production bring the advantage of easier
preservation and for the animals they are
a source of both nitrogenous substances

from clovers and saccharides from
grasses.
These mixes are more stable in

fluctuating temperatures and precipitation,
as the grass component ensures the yield
in cooler periods, especially in springtime,
while alfalfa secures the yield in warm
periods, usually with a lack of water,
suppressing the growth of fodder grasses.

The risk of low yield is also reduced by
the fact that clover-grass mixes can be
harvested three to four times a season,
and thus eventual low yield from the main
first harvest can be topped up by
subsequent harvesting, which is not
possible with crops that can only be cut
once

MATERIAL AND METHODS

This publication presents a meta-
analysis of data from scientific papers
dealing with the production and quality of
annual and perennial fodder crops grown
on arable land in dry weather conditions in
the Troubsko area (Southern Moravia,
Czech Republic). Troubsko lies in a
sugarbeet growing region at an altitude of
270 m, with 8.6°C average annual
temperature and an average vegetation
period (April - September) temperature of
14.8°C. Annual precipitation is 547mm
and 346mm in the vegetation period.
Evaluation of the local temperature and
precipitation were carried out according to
WMO recommendation for describing
climatic conditions (Koznarova and
Klabzuba, 2002).



PE3YJITATU N OBCBXXOAHE

Cratus, ny6nvkyBaHa npes 2011 r.,
nocoysa fgobuBa M KayecTBOTO Ha ABa
xnépuga xutHu Tpesu: "denunHa” (festucoid)
n "Mepcein” (loloid), oTrnexagaHn Ha obpa-
6oTBaema 3ems, Npu OBe pas/iMyHK CUc-
TeMM 3a a30THO TOpPEHe U TpW HMBa Ha
Jo3mpaHe Ha TopoBeTe. Bbnpeku ue
cTaTusiTa He ce 3aHnMaBa TO4YHO ¢ Ao6u-
Ba Ha XnbpuamTe No OTHOLLIEHUE Ha arpo-
€KOJIOTMYHUTE YC/IOBUSA, peakuusita Ha
xnépuagute (No OTHOLLEHMe Ha [06uBa)
CrpsAMO cyllata MOXe [a ce ycTaHOBW,
ako ce B3eme Mnpegsua KnumarumyHata
OoueHka Ha MACTOTO. [Jo6MBBT Ha Cyxo
BELLECTBO Ce WU34YUCNsABa KaTo cpegHa
CTOHOCT Ha EeKCnepUMeHTasTHUTe BapuaH-
TW, HE3ABUCUMO OT cUCTeEMAaTta Ha TOpeHe
M gosata Ha asoTta (pas3nuKiTe B CuUCTe-
MaTa 3a TOpeHe 1 [0o3MpoBKaTta 3a ABarta
Xnbpuga He ca cTaTuCTUYeckn ybeguten-
HK). Mpe3 nbpBaTta rognHa Ha npubupaHe
Ha pekonTaTa, "®enuHa" gasa 12.84 t.ha™;
"Mepceii” 12.26 t.ha'. He e ycraHoBeHa
cTaTucTMyecka pasnvka B pobumea  oOT
ABata xubpuga. MonyrogvwHuAaT Bereta-
UMoHeH nepuog (anpun - centemepu) e
OLEHEH KaTO MHOF0 TOMb/1 NPW HOPMasTHK
Ba/IEXMN MpPe3 MOYTU BCUMYKM MEceuun Ha
n3CcneABaHeTO, C U3K/KYEHNE Ha anpw,
KOWTO € MHOro BfnaxeH. dobuBbT OT
ABaTa xubpvia e Haf cpegHua u pesyn-
TaTuTe nokaseart, 4ye W faBara xubpuaa
n3byssar npy no-BUCOKU TemnepaTtypu u
C JOCTaTbyHW BasieXun - NpegumMHO Mnpo-
netHu. MNpes BTOpaTa rogvMHa Ha npubu-
paHe Ha pekontata (2009 r.) [O6GMBBLT OT
ABata xubpuga 3HaunTesHO HamasisiBa -
0o 7.03 t.ha™ 3a copt "®enuHa” n 4.48 t.ha™
3a "MMepceit”. Pasnukata mexay xmépuam-
Te e ybeautesnHa. BeretauuMoHHMAT ne-
puog npe3 2009 r. e oueHeH KaTo U3K/H0-
YUTENHO TOMbA MPU HOPMATHN BasleXW.
Bbnpeku ToBa, MO OTHOLWIEHWE Ha OTAeN-
HUTE Meceuu, anpwua € U3KIYUTENHO
TOMBJT M CyX camo ¢ 11% OT 06uy4anHoTO
KO/IMYEeCTBO Basexu. Tesn nowm ycnoBus
B Haya/loTO Ha BereTauyuMoHHWA Mepuoj
JoBefoxa [0 HUCBHK AobuB Ha nbpsBaTta
pekonta. Cnepgpawmte Meceuu ca Hapj
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RESULTS AND DISCUSSION

An article published in 2011
focuses on the yield and quality of two
grass hybrids: Felina (festucoid) and
Perseus (loloid), grown on arable land,
under two different systems of nitrogen
fertilizer application and three levels of
fertilizer dosage. Although the paper does
not deal precisely with the yield of the
hybrids in relation to agri-ecological
conditions, the hybrids’ reaction (in terms
of yield) to drought can be found if the
climatic evaluation of the location is taken
into consideration.

The dry matter yield was calculated as an
average of trial variants, regardless of
fertilizing system and nitrogen dose
(differences in fertilizing system and
dosage for the two hybrids were not
statistically conclusive). In the 1% harvest
year, Felina yielded 12.84 t.ha™; Perseus
12.26 t.ha™. No statistical difference was
found in the two hybrid yields. The half-
year vegetation period (April - September)
was evaluated as very warm with normal
precipitation in nearly all evaluated
months, except April which was very wet.

The yield from both hybrids was above
average and the results show that both
hybrids thrive under higher temperatures
and sufficient mainly springtime -
rainfall. In the 2" harvest year (2009), the
yield in both hybrids fell significantly — to
7.03 tha' in Felina and 4.48 tha™ in
Perseus.

The difference between hybrids was
conclusive. The 2009 vegetation period
was evaluated as extremely warm with
normal precipitation. However, in terms of
individual months, April was extremely
warm and extremely dry with only 11% of
the usual precipitation. These poor
conditions at the beginning of vegetation
resulted in a low first harvest yield.

The following months were above
average, in terms of both temperature and



CpefHVTe, KakTo No OTHOLIEHWe Ha TeM-
neparypara, Taka u Ha BasiexuTte, a BTO-
puaT fo6MB KOMNEHCUpa MbpBaTa pekosTa.
Banexute npe3 aBryct u CcentemsBpu
Bb3nm3ar Ha okono 40% ot cpefgHute
CTOMHOCTW, KOUTO, OTHOBO KOMOWHMpaHu
C B/IMSTHUETO Ha Temneparypara, ce oTpa-
3ABaT Ha nowwus obue OT TpeTara pe-
Konta. Mofo6HW pesyntatu ca nosyyveHu
npes BTOPWUS eTan Ha eKkCrnepuMeHTa, T.e.
npe3 nbpBaTa rogvHa Ha npubupaHe Ha
pekonTtaTa - 2009 r. (Lang and Novosadova,
2011), Tbin kaTo 2010 r. € MHOTO BnaxHa
npes BeretTaunoHHUs nepuog. Pesynrtatu-
Te nokaseaT, 4ye (PecTyKOMAHMAT Xmépug,
€ MNo-noaxogsl, 3a Cyxu 30HW, Tbil KaTo
MOXe [la Ce crnpaBu C siMncarta Ha Boja
no-gobpe ot nonongHusa xubpug. Tosa
3aKoveHre noAkpens npenopbkara Ha
npou3BoguTENUTE Ha CEMeHa, Ccrnopes
KoUTo xmbpuabT "®PenvHa" e noaxoasly
3a cyxu u Tonnum 3oHm (DLF, 2019). Apyro
npoy4yBaHe OT CbLOTO MECTOMNOSIOXEHNE
Ce cbCpefoToyaBa BbpXy UscnensaHe Ha
exoBa rnasuua (Dactylis glomerata), kaTo
CblLIO Taka uscnegBa HeliHUS [O6GUB B
Cyxu ycnosus. B ToBa npoyyBaHe, Xxmbpuz
"dennHa" e nsbpaH kaTo KoHTposna. Onu-
TMTe ca cb3gageHn npes 2011 r. u
n3crefiBaHNTe TPEBU Ca OTINEeXAaHN KaTo
CaMOCTOATESIHU KYNITYpU U B CMECKU C
nwouepHa wim  pgetennHa. 2012 r. e
nbpBarta roguHa 3a npubupaHe Ha pekos-
Tata. MNponeTHUTE MeceLn ca MHOTO Cyxu
N U3KNKOYUTESTHO CYXU, a JIETHUTE MeceLumn
ca TonnAu o MHoro Tonnu. BpemeTo no-
BNMsABa Ha fobusa v pesyntaTuTe nokas-
BaT, Ye Mpu TakmeBa KIMMaTUYHU YC/I0BUSA
noaxoAsuia Bb3MOXHOCT € fia ce OTrnex-
Ja wan unicta nwuepHa, ¢ gobus npes
BCUYKM ce30HM oT 9.33 t.ha™, unm nouep-
HO B CMecCKa C XXUTHW TPeBW, KOUTO fasart
8.19 - 9.33 t.ha™. [o6MBBLT Ha uepBeHa
hetenvHa e 3.44 tha’, a npu CMecku ot
[eTennHa v X1THU Tpesm 3.55 - 4.72 t.ha™.
[lo6UBBT OT exoBa rnasuua e 1.25 t.ha™,
a oT xubpug "denuHa e 1.11 t.ha™. Usso-
ObT € ACEH: XUTHUTE TpeBU OTrNexaaHu
CaMOCTOATEsIHO, YyepBeHata [eTesivHa "
CMECKN Ha feTennHa U XWTHU TPeBU He
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precipitation, and the second harvest yield
compensated for the first harvest.

Precipitation in August and September
amounted to about 40% of average
figures which, again combined with the
influence of temperature, reflected in poor
yield from the third harvest. Similar results
were obtained from the second cycle of
the trial, i.e. 2009 and 2010 harvests,
especially from the 1% harvest year —
2009 (Lang and Novosadova, 2011), as
2010 was very wet during the vegetation
period.

Such results show that the festucoid
hybrid is more suitable for dry areas as it
can cope with the lack of water better than
the loloid hybrid. This conclusion supports
the recommendation of seed producers
that Felina hybrid is suitable in
predominantly dry and warm areas (DLF,
2019). Another study from the same
location focuses on testing orchardgrass
(Dactylis glomerata) and also explores its
yield in dry conditions. In this study, Felina
hybrid was chosen as a control plant.

The trials were launched in 2011 and the
tested grasses were grown as pure Crops
and in mixes with alfalfa or clover. 2012
was the first harvesting year.

The spring months were very dry to
extremely dry, the summer months were
warm to very warm. The weather affected
yield and the results show that, in such
climatic conditions, the suitable option is
to grow either pure alfalfa, with an all-
season yield of 9.33 t.ha™, or alfalfa-grass
mixes vyielding 8.19 - 9.33 tha'. Red
clover yield was 3.44 tha™, mixes of
clover and grasses 3.55 - 4.72 t.ha™.

Orchardgrass yielded 1.25 tha® and
Felina hybrid 1.11 t.ha™. The conclusion is
clear: grasses grown on their own, red
clover and clover-grass mixes are not
suitable in dry weather conditions due to
their poor yield.



ca NoAxXoAswWmy 3a Cyxnm MeTeopOosIOrMyYHN
ycnosus nopagym nowns fo6us. MNpoyu-
BaHeTo npepacrass, 3a cpaBHeHue, f06uB
OT NIOLLepHa 1 CMECKM Ha NIOLEPHA U XNT-
HW TPeBM OT CblmA onut npe3 2013 r.,
KOATO e cpefHa rogyHa no oTHOLWEHWe Ha
TemnepaTtypata MU OCBEH M3K/IOUYNTESTHO
CYXuUsl 0fM, BereTauuMoHHWUAT nepuog e
BNaxeH. MponsBoanTe/THOCTTa 3a BCUYKM
Ce30Hu OT /ouepHa e 18.6 tha™, a cpea-
HUAT A0OMB OT CMECKM Ha JouepHa ¢
XWUTHUW Tpesn e 17 tha™. Jo6VBbLT oT yep-
BeHa geTennHa e 8,59 t.ha, a cmeckute
OT JeTeNIHa W XWUTHW TPEBWU C Pas/INnyHo
CbOTHOLLEHNE Ha KOMMOHEHTUTE Jocturart
[06MB B AnanasoH ot 7.95 - 9.11 t.ha™.
ToBa ca cpegHun obuyariHM gobmsn npes
roAvHMTE, HO M3MO0M3BAHETO Ha CMECKM C
XWUTHN TPEBM B CenTO60060POTHLT Ha Ky/i-
TypuTe B CYyXy roguHN 61 6110 pUCKOBaAHO
(Lang, 2014). 3HaunTenHuAT cnag B
[o6uBa OT yepBeHa AeTesiMHa U CMECKM
OT YepBeHa AeTesiMHa B YC/I0BUS Ha cylua
npe3 2012 r., € NOCOYEH CbLLO OT ApYyru
aBTOPW B NMpoy4yBaHe Ha eKCNEepPUMEHTU B
paioHa Ha TpyObCKO 1 TexHuTe pesynTtatu
(Pelikan et al., 2013). MNo-HaTaTbLIHN pe-
3ynTaTy OT ropecnomeHaTus onuT, OLeHs -
BalLLW KOHKypeHTHaTa CNoCOBHOCT Ha XWUT-
HUTE TPEBU U CHOTHOLLEHNETO Ha OTAES-
HUTE KOMMOHEHTU B CMECKM C JoLepHa
WK geTenivHa no OTHOLIEHUE Ha 3acylla-
BaHeTOo, Noka3saT, 4e Nogo6HO Ha XxMbpug
"®envHa", exosaTa rnasuua e nogxons-
la npu TPEBHU CMECKU OT JIOLEpPHA CbC
XUTHW TpeBM 3a cyxu paiioHm (Lang,
2013). [Apyra nyb6nvkauusl, oleHsiBalla
XMU3HEHOCTTA Ha CMEeCKUTe U TexHuTe
UHAVBUAYANHW KOMMNOHEHTN B TO3M OMNWT,
nokasea, 4Ye yepBeHaTta feTennHa n3ves-
Ba OT pacTUTeNHoCTTa nopagu nunca Ha
BOJa W 4Ye He e noaxogsuia 3a usnos-
3BaHe B TPEBHU CMECK B Cyxu paiioHu. B
TakvBa paiioHu ce npenopbyYBa CMECKUTE
OT /llouepHa W XXUTHWM TpeBM pJda ce
oTrnexgar Ha eauvH napuen Hai-mMHoro
TPpU roAMHKN, OCBEH ako He ca pefoBHO Ha-
TOPsABaHW C OCHOBHW XpaHWUTEsTHN Bellec-
m8a (N, P, K). Cnen no-gbnsr nepuog,
cMeckaTa e 3aBnajsHa oT MneBenu wu
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The study also presents, for comparison,
the yield of alfalfa and alfalfa-grass mixes
from the same trial in 2013, which was an
average year in terms of temperature and,
except for an extremely dry July, the
vegetation period was wet.

The all-season yield from alfalfa was 18.6
t ha™ and average Yyield from alfalfa-grass
mixes was 17 t.ha’. Red clover yielded
8.59 t.ha™ and clover-grass mixes with a
varying ratio of components produced a
yield in the range of 7.95 - 9.11 t.ha™.

These are normal yields in average years,
but the use of clover-grass mixes in crop
rotation in dry years would be risky (Lang,
2014). The dramatic decline in the yield of
red clover and red clover mixes in the dry
year of 2012 has also been thoroughly
reported by other authors in a study of
trials in the Troubsko area and their
results (Pelikan et al., 2013).

Further results of the afore-mentioned
trial, evaluating the competitive ability of
grasses, and the ratio of individual
components in mixes with alfalfa or clover
in terms of drought, show that, similar to
Felina hybrid, orchardgrass is suitable in
alfalfa-grass mixes for dry locations
(Lang, 2013).

Another publication evaluating the vitality
of mixes and their individual components
in this trial reveals that red clover
disappears from the vegetation due to
lack of water, and that it is not suitable for
use in grass mixes in dry areas.

In such areas, it is recommended that
alfalfa-grass mixes are only grown on one
site for three harvest years at most,
unless regularly fertilized with basic
nutrients (N, P, K).

After a longer period, the mix becomes
infested with weeds and yield falls. Other
results of this trial support the



[0o6MBBT Naga. Apyrv pesynrtatu OT ToBa
uscnegBaHe NoAkKpenaT Heuenecbobpas-
HOCTTa Ha CMeckuTe OT JeTesiMHa Cbe
XWUTHW TPEBM B CyXuTe panoHu no OTHO-
LIEeHNe Ha Ka4yecTBOTO Ha qoypaxuTe. Mpu
nvnca Ha Bnara, JyepBeHarta AeTenuHa
3acTapsiBa Mno-6bLpP30 M ce yBesmMyaBa
Jena Ha ubpute B pekontara. Xumépug,
"®enunHa" moxe ga uma nogobHo BAUS-
HMe, Nnopaan ecTeCTBEHO MO-BUCOKOTO Cb-
AbpxaHve Ha dmbpu. BnoweHoTo kavec-
TBO Ha (oypaxuTe e nokasaHo B napa-
MeTbpa NEL (HeTHa eHeprusi Ha nakTa-
ums) [MJ.kg'], KbaeTo MoHWkKaBaHeTo Ha
eHeprusta B CMeCKM OT JeTefinHa Cbe
XWUTHN TpeBHM e ybegutenHo (Lang, 2015).
Xnbpnante Ha LuUapeBuuata 3a Ccunax
CblLLO pearvpar OTYET/IMBO Ha pPasINyHU
KAMMaTu4yHM  ycnoeus. B pamkute Ha
npoy4yBaHusATa B Tpybcko npe3 2012 r.,
pesyntatute oT mscnefBaHe Ha 22 Xub-
pua uapesuua nokassar cnaj B Jobusa.
ABTOpUTE TBBLPOAT, Ye [OOMBLT € cpep
Hali-HuCkuTe npes npegxogHute 10 rogu-
HW, nopagu MHOTO CyxuTe A0 W3K/IoUu-
TE/IHO CYXU W TONAN NPOJIETHU MECeuum.
CpefHvaT [06MB OT BCUYKM CbOpaHu
XnépuaHn cmeckn e 13.21 tha' c + 32%
o6uo cyxo BellecTBo. Cnegsawmute net-
HWM MeceLy C HOpMasiHW Banexu (Ho BUCO-
KM TemnepaTypu) He Morat Aa KOMMeHcu-
pat 3arybute B Hag3emHaTa OGuomaca.
CX0fHU NpOoyYBaHNs ca 3a/I0KEHN B OKOJSI-
HocTTa Ha lNpara - YxpuHesey, (Penybnuka
Uexus), CbC CTaHOAPTHU BaJs1IeXU U TOMJI0
BpemMe npe3 nposieTHUTe u fieTHUTe
Meceun. CpefHuAT [06MB Ha BCUYKK
cbOpaHN XUBPUAHU KynTypu e 25.66 t.ha™
CbC CblMA npoueHT / £ 32% Ha cyxo
BeLlecTBo. KayecTBoTO Ha HaapobeHa mMaca
MO OCHOBHW XapakTepucTUKM (CbObpXxa-
HMe Ha 3axap W HuwecTe, yCBOsIBaHe Ha
HeyTpaslHu [eTepreHTHW BnakHa) e no-
/lowo B paiioHa Ha TpybCcko, OTKOSIKOTO B
Mpara. Bcuyko ToBa OkasBa BMMSIHUE Bbp-
Xy MJIEKONPOM3BOACTBOTO: KOHCyMauusita
Ha 10 kg cyxa HagpobeHa mMaca C ToBa
KauyecTBO BOAM [0 NoHmxasaHe oT 1 | Ha
npon3BoACTBOTO Ha MAsko (Lang et al.,
2013). B Agpyr U3TOYHUK aBTOpUTE 3asiBs-
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inappropriateness of clover-grass mixes in
dry areas in terms of fodder quality.

In a lack of moisture, red clover ages
quicker and unfavourably increases the
proportion of fibre in the harvest. Felina
hybrid can have a similar effect, due to its
naturally higher content of fibre.

The worsened quality of fodder showed in
the NEL parameter (net energy for
lactation) [MJ.kg'l] where the decrease in
energy from clover-grass mixes was
conclusive (Lang, 2015).

Hybrids of maize for silage also react
distinctly to various climatic conditions.
Within Troubsko trials in 2012, evaluating
22 maize hybrids, the first results showed
a decline in yield.

The authors state that the vyield was
among the lowest in the previous 10
years, due to very dry to extremely dry
and warm spring months.

The average yield of all harvested hybrid
mixes was 13.21 t.ha™ with + 32 % of dry
matter overall. The following summer
months of normal precipitation (but high
temperature) could not compensate for
the loss in above-ground biomass.
Identical trials were set up in the Prague—
Uhfinéves locality (CZ), with standard
precipitation and warm weather in both
spring and summer months.

The average yield of all harvested hybrid
crops was 25.66 tha® with the same
percentage / £ 32 % of dry matter overall.
The quality of shredded material in basic
parameters (sugar and starch content,
digestibility of neutral detergent fibre) was
poorer in Troubsko than in Prague.

This has a practical impact on milk
production: consumption of 10 kg of dry
shredded matter of this quality results in a
1 Itr decrease in milk production (Lang et
al., 2013).



BaT, ye MecTHocTTa [lpara - YXpuHesel,
uma pekopzeH gobwvs. lopy Manko nosu-
WaBaHe Ha cTaHdapTHWTe Temnepatypwu,
3aeHO C JOCTaTb4yHW Basiexu, ca nones-
HK 3a uapeBuuaTa. B paiioHa Ha Tpy6cko,
B cpaBHeHue ¢ 2012 r., 2013 r. e no-cta-
OGUIHa KakTo MO OTHOLLUEHME Ha Temnepa-
Typa, Taka u 3a BaniexuTe, C U3KIKYeHne
Ha mecel, 10 2013 r., KOWTO 6elle MHOro
TOMB/T U U3KOUUTESTHO CyX. Xubpugute
BCE Olle ce crnpasBaT gobpe ¢ nogobHo
KoneGaHne M TEXHMAT cpefdeH Jo6uB B
ABaTa paiioHa e cxofeH - okono 19 t.ha™,
BbMNpekn 4e B palioHa Ha [para ca
nagHann 124.6 mm noseye AbXA OT Mai
[O aBrycT, OTKO/JIKOTO B paiioHa Ha
Tpyocko (Nedélnik et al., 2014). lMpe3s
2014 r. BpemeTo B TpyobCKO Ce pas/inyasa
3HAUUTE/IHO, a [JA06MBBLT OT OTAESHUTE
XMépmgn CblWwo Bapupa 3HAYUTESTHO.
Jo6MBLT Ha CyxO BeLEeCTBO Bapupa OT
17.1 po 23.0 t.ha™. YenewHust [o6uB Ha
uapesuua npu KonebsavMem KAUMaTUYHU
YCNOBMSA 3aBUCK OT NpaBu/IHUA n360p Ha
Xnopua. Tbii KaTo nasapbT Ha CeMeHa
npegnara ronsiMm 6poii NOCTOAHHO NpoMe-
HALWM ce BUOoOBe Xmbpuan, nponssoante-
NAT TpAbBa Aa pasuuTa Ha 3HaHuATa u
npenopbKMTE Ha NpPOU3BOAMTENUTE Ha
CEMEeHa Wn Ha CO6CTBEHNS CX OMKT.

N3BOAN

dypaxbT € He3aMeHUM Npu XpaHe-
HeToO Ha p[obuTbka, Tbii KaTo oOkasBa
3HAUUTENIHO BUSIHWE BBbPXY Npoueca Ha
XpaHOCMUAaHe 1 Ka4yeCcTBOTO Ha MJISIKOTO.
3acyllaBaHeTO YC/IOXKHSIBA MPOW3BOJA-
CTBOTO Ha BWCOKOKaA4eCTBEH hypax, Tbil
KaTO HAKOW AETEeSIMHW U XWUTHWU TPEBU He
MoraT [fda MOHacsAT HebNaronpusaTHU
METeOopOosIorMyHKN ycnosus. OT HacunHuTe
hypaxHn pacTeHus, niouepHa e noaxo-
AAu, BMA 3a Cyxu palioHn. CeHoTo oT
NouepHa, obave, e TPYAHO Aa ce npous-
Bexja nopaan BUCOKOTO My CbAbpXaHue
Ha a30THM BeLecTBa, KOUTO Bb3NPensiT-
cTBaT npoueca Ha 3anasBaHe. OCBeH TO-
Ba, /lloLepHaTa yBsixBa 6aBHO crnef Koce-
He, KOeTo BoAW A0 3aryba Ha XpaHUTENHM
BelllecTBa nopagu AuwaHeTo. 3atoBa e
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In a different source, the authors state
that the Prague-Uhfinéves locality has
record yield and it is obvious that even
slightly above-standard temperatures,
together with sufficient precipitation are
beneficial for maize. In the Troubsko area,
in comparison with 2012, the year 2013
was more balanced in both temperature
and precipitation, except July 2013 which
was very warm and extremely dry. The
hybrids still coped well with such a
fluctuation and their average yield in both
localities was comparable — around 19
tha' even though the Prague site had
124.6 mm more rain from May to August
than Troubsko (Nedélnik et al., 2014).

In 2014, the weather in Troubsko varied
considerably, and vyield from individual
hybrids also varied significantly. Dry
matter yield ranged from 17.1 to 23.0 t.ha™.

A successful maize yield in imbalanced
climatic conditions depends on the right
choice of hybrid. As the seed market
offers a great number of ever-changing
types of hybrid, the grower has to rely on
the knowledge and recommendation of
seed growers, or on their own experience.

CONCLUSIONS

Bulk fodder is irreplaceable in cattle
nutrition, as it significantly affects the
process of digestion and the quality of
milk. Drought complicates the production
of good quality fodder, because some
clovers and grasses cannot tolerate
unfavourable weather conditions. Of the
bulk fodder plants, alfalfa is a suitable
species for dry areas.

However, alfalfa hay is difficult to produce
due to its high content of nitrogenous
substances which hamper the
preservation process. Moreover, alfalfa
wilts slowly after cutting, which results in
nutrient loss due to respiration.

Therefore, it is recommendable to include



NPenopbLYMUTESTHO [a Ce BK/IYAT XUTHU
KOMMOHEHTU C foLepHa. dypaxHuTe Tpe-
BM M3uUCKBaT noTpebsieHne Ha BOAa, HO
npov3BoAuTENUTE Ha CeMeHa npegnarart
HAKOM BWOOBE, KOWTO Morat Ja ce
CrnpaBAT CbC cywara no-gobpe oT ApYyru.
Te Bknousat Hanpumep PenuHa festucoid
unn exosa rnasuvua. NocnegHnaTt e no-
paHeH, nopagn KOEeTO HEeroBuUTe KbCHWU
COpTOBe c/fefBa fia Ce 13nos3sar B CMec-
KM C nouepHa, 3a [a ce CUHXpoHu3upar
TeXHUTEe eTanu Ha npubrpaHe Ha pekos-
TaTa U ga ce NOCTUIHe Bb3MOXHO Hali-
[06po kayecTBO Ha hypaxute. Mpu ycno-
BWS Ha 3acyllaBaHe, MbCTOTO MOKpUTUE,
OCUTYpPEHO OT JloLepHa, UMa CUHepruyeH
edhekT BbpXy TpeBarta, 3ana3Baliky nose-
ye BNnara, KOSITO MoXe fa ce u3nonssa oT
XWUTHaTa TpeBa, Kato no TO3W HauvH ce
nosnyyaBa nNoO-BMCOK [06MB OT TO3W Ha
CamMoCTOSITesIEH MOCEB OT XUTHWU TPEBWU.
[Jo6MBbT OT CMecka Ha JlouepHa Ccbe
XWUTHA Tpesa ce MoHWXasa B YCNOBUSA Ha
3acyliaBaHe, HO BCe Olle ocTaBa WKOHO-
MUYECKM 3HauYUM. [leTenivHaTa unu cmec-
KN OT [eTefiMHa W XWUTHW TPEBU He ca
noaxoAsLWm 3a Cyxu YCnoBusi, nNpy ToBa
haBa cnab nobus, a B pacTuTesiHoCTTa
6Bbp30 ce ryébu petenvHarta npu cylla.
MHOroroguIWHUAT doypax, oTrnexaaH Ha
obpaboTBaemMa 3eMsi, C€ KOCU HSIKOSIKO
MbTM Ha CE30H, KOETO MOXe Ja YyBesnuu
pasxoauTe 3a npubupaHe Ha pekonTarta,
HO B CbLLOTO Bpeme TOBa MOXe [a Hama-
N pUCKa OT HMCHK J06MB, KOIMTO ce cpe-
a npu BUAOBE, KOUTO Ce MoKocABaT ca-
MO Be[HBX, KaTto Hanpumep cunaxHara
uapesuua. Llapesmuata noHaca go6pe
yC/I0BMsITA Ha 3acyllaBaHe U Moxe aa 6bae
noaxogswia 3a Cyxu 30HW, HO € YyBCTBU-
TeflHa KbM MNO-AbATY NEpPUoAM Ha cyla,
0cobeHo B eTanuTe Ha BereTaTvBeH pacTex
(0o dhasa Ha usmeTnsaBaHe). MpurogHocTTa
U 3aBMCK OT M360opa Ha NpaBuAHNUA XMbpua,
Tbii KAaTO He BCUYKM XMbBpuauM ocurypsisat
6orat 4o6us 1 406po Ka4ecTBO Ha dpypaxa
npu cyxu ycnosus. LlapeBuuata e BaxeH
€HeprveH KOMMOHEHT BbLB (ypaxuTe 3a
eobp porat Ao6uUTbK, HO He Moxe jJa
3aMeHV TpaguLMOHHNA hypax, CbhAbpXall
[OCTaTbyHO KOIMYeCTBO (onbpu.

84

grass components with alfalfa. Fodder
grasses are demanding in water
consumption, but seed producers offer
some species able to cope with drought
better than others. These include e.g.
Felina festucoid or orchardgrass.

The latter is of an earlier character, so its
late varieties should be used in mixes with
alfalfa to synchronize their harvesting
stages and achieve the best possible
quality of fodder.

In dry spells the dense cover provided by
alfalfa has a synergic effect on the grass,
retaining more moisture which can be
used by the grass, thus bringing a higher
yield than that of pure grass growth.

Alfalfa-grass mix yield decreases in dry
conditions but still remains economically
significant.

Clover or clover-grass mixes are not
suitable for dry conditions, besides giving
poor yield, the vegetation quickly loses its
clover component in drought.

Perennial fodder, grown on arable land, is
mowed several times a season, which can
increase the harvesting costs but at the
same time this can reduce the risk of low
yield which occurs in species cut only
once, such as maize for silage.

Maize tolerates dry spells well and can be
suitable for dry areas, but is sensitive to
longer periods of drought, especially in
the stages of vegetative growth (until the
tasselling stage).

Its suitability depends on the selection of
the right hybrid, as not all hybrids provide
rich yield and good quality feed under dry
conditions.

Maize is an important energy component
in cattle feed but cannot replace
traditional fodder containing a sufficient
amount of fibre.
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PE3IOME

3Be3gaHbT (Lotus corniculatus L.) e
YMEpPEHO Ab/roTpaiiHa 6060Ba TpeBa.
Toi e pasnpocTpaHeH B EBpona, Asus,
Amvepuka un ABcTpasimsa. Toil e no4ytu
pefoBEH KOMMOHEHT B KOMGUHaLmATa Ha
eCcTeCcTBEHUTE TPEBOCTON MpPU NiMBaauTe U
nacvwara. Xapaktepusupa ce ¢ gobpa
XpaHuTesiHa CTOMHOCT Ha hypaxa.

KopeHute Ha 3Be3gaHa ca cBbp3a-
HNU C GakTepumu, KOUTO dmKcmpaTt aTtmoc-
pepHMA  a30T; MO TO3W HA4uH nony-
naymute yBenumyaBaT Ha/IMYMETO Ha asoT
B nmoyesata. To3n Bug 4ecTo obpasysa
NAbTHW, BIAKHECTU KOPEHOBW MPEXMU,
KOMTO HaMasiiBaT epo3usita Ha noysara.

B Cbpbusa He e U3BBLPLUBAHO CUC-
TemMaTu4HO uscnegBaHe Ha Mukodunopara
Ha 3Be3fgaHa. Llenta Ha uscnegBaHeTo e
Ja npepcraBu pesyntartute oT npenga-

Accepted: 25.07.2019

Published: 11.11.2019

SUMMARY

Birdsfoot trefoil (Lotus corniculatus
L.) is a moderately long-lived herbaceous
perennial legume.The birdsfoot trefoil is
widespread in Europe, Asia, America and
Australia. It is almost a regular component
of a mixture of natural meadows and
pastures. It is characterized by good
nutritional value of feed.

The roots of birdsfoot trefoil are
associated with  bacteria that fix
atmospheric nitrogen and, thusly, its
populations increase the availability of
nitrogen in the soil. This species often
forms dense, fibrous root networks that
reduce soil erosion.

There has not been a systematic
research of birdsfoot trefoil mycoflora in
Serbia. This research aims to present the
results of preliminary research of
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puUTENIHNU M3CNeaBaHWs Ha Mukononyna-
unsaTa Ha 12 pasnMyHu reHotMna Ha
3Be3faH. M3cnegsaHn ca o6uwo 480
pacTuTenHn 4Yactm u ca usonupaHun 5
pogpa  rvbu:  Fusarium,  Alternaria,
Sclerotinia, Mucor v Rhizoctonia.

Pesyntatute nokasaar, ye
3Be3[JaHbT € YYBCTBMTE/NIEH KbM TOMAM
6poii dmMTonaTtoreHHn rvbu, KOUTo Morat
Ja oKakaT 3HauuTeneH edekt Bbpxy
HamasisiBaHe Ha fo6MBa 1 Ka4ecTBOTO.

Kntoyosu LyMU: 3Be3jaH,
rbOmYKM, Mnkodiopa

YBO/,

MHororognwHnTe 6060BU KyNTypu
npeacrasnssaT cneuuanHa rpyna pacre-
HWS, BaXKHW 3a NPOW3BOACTBOTO Ha ypax-
HU KyNTypu. 3Be3faHbT Uma 3HauutesnHa
ponA B OCUTYpsiBAHETO Ha MNPOTEMHOBYU
KOMMOHEHTU B XpaHata 3a >XWBOTHU B
YC/IOBNA HA HWUCKOKAYECTBEHM MOYBM,
KOUTO He ca noaxofswm 3a oTrnexgaHe
Ha niouepHa v YepBeHa getenuHa. Tol e
LUMPOKO pasnpocTpaHeH pacTuTeneH Buz
N ce oTrexia Ha BCUYKN KOHTUHEHTW,
KbJETO WUMa MWHUMASIHU YC/0BUA 3a
XMBOT Ha pacTteHusiTa. Mputexasa gobpa
CNOCOGHOCT 3a M3Mo/3BaHe Ha XpaHuTes-
H/ BelecTBa M MMa MHOIMO CKPOMHU
M3NCKBAHMA KbM YC/IOBMSATA 3a CBOS
pacTtex (Radovi¢ et al., 2007).

OTnnyaBa ce ¢ OTNYHA TOMepaHT-
HOCT KbM CYpPOBM YC/I0BMS MpU  ropeLy u
CTyAeH knumat. B cnyuail Ha nauTkm u
6eHN NoYBK, MPU HEro HAMa cnag, Kbae-
TO noBe4yeTo ApyrM pacTeHus oTnagar.
MN3nckBaHMATa 3a KUCEIMHHOCT Ha noysa-
Ta ca MuHuMmanHu (Petrovi¢ et al., 1996).
Moxe fa ce oTriexja Ha Mopcka BUCoUn-
Ha oT 2 000 go 3 000 m, u cnopeg, BCUYKK
Te3n XapakTepPUCTMKU, MOXE fa ce Hapeue
yHUBepcanHa 6o6oBa kyntypa (Mijatovi€ et
al., 1986).

CeHOTO OT 3Be3aH CbabpXxa cpej-
HO 18% cypoB npoTenH. 3Be3faHbT ce
Xapaktepusupa ¢ f06po ycBOsiBaHe U Crno-
COGHOCT 3a W3M0/3BaHEe Ha XpaHWUTEsHU
BELLLECTBA U MHOTO CKPOMHMW M3UCKBAHWS NO
OTHOLLUEHMe Ha YCNoBMsiTa 3a pasBUTUETO

mycopopulation of 12 different genotypes
of birdsfoot trefoil. Total of 480 plant parts
have been examined and 5 genera of
fungi were isolated: Fusarium, Alternaria,
Sclerotinia, Mucor and Rhizoctonia.

The results indicate that birdsfoot
trefoil is vulnerable to the large number of
phytopathogenic fungi that can have a
significant impact on reducing its yield and
quality.

Key words: birdsfoot trefoil, fungi,
mycoflora

INTRODUCTION

Perinnal legumes represent a
special group of plants important for the
production of forage crops. The birdsfoot
trefoil has a significant role in providing
protein components in animal feed on low
quality soils that are not suitable for
growing alfalfa and red clover.

Birdsfoot trefoil is a widespread plant
species, and it is grown on all continents,
where there are minimal conditions for
plant life. It has a high ability to utilize
nutrients and has very modest demands
on the conditions of its growth (Radovi¢ et
al., 2007).

It has excellent tolerance to the
extreme conditions in terms of heat and
cold, and is not subdued by shallow and
poor lands where the most other plants
fail. There are small requirements for soil
acidity (Petrovi¢ et al., 1996).

It can be grown at altitudes from 2,000 to
3,000 m, so considering all of these traits,
it can be called an universal legume
(Mijatovi¢ et al., 1986).

Birdsfoot trefoil hay contains an
average of 18% of crude protein. The
Birdsfoot trefoil is distinguished by its high
digestibility and ability to utilize nutrients
and very modest requirements
considering the conditions of its growth,
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My, ocobeHo noysaTta (Petrovic¢ et al., 1996).

BonectuTe, NnpuynHeHn ot dmuTona-
TOreHHM rbOKW, OKa3BaT BCHAKa rogvHa
3HAUUTE/STHO B/IMSIHNE BbPXY A06GMBUTE U
KayeCTBOTO Ha KpaiHWs NpoaykT, B Mo-
rofisiMa unu no-masika creneH. Te morat
CblWO Jda 3acerHat TbproBusita ¢
pacTuteneH matepvan u ga gosegaT go
paswvpsBaHe Ha 6onectta B HOBU
paioHn, KbAeTo ce oTrnexgar 6060Bu
pacTeHus. ®y3apuinHOTO yBsixBaHe (nNpwu-
ynHeHo oT Fusarium oxysporum f. sp. loti)
€ cepuo3Ho 3abonsBaHe npu 3Be3gaHa
(Lotus corniculatus L.), koeTo HamasnsBa
pobuBa Ha ypax wun cemeHa (Miller-
Garvin et al., 2011).

Mo CbWMSA HAYMH, MPUYMHUTEIN Ha

6onectn kato  Rhizoctonia  solani,
Cercospora  medicaginis,  Sclerotinia
trifoliorum,  Stemphylium  botryosum,

Verticillium albo-atrum, kakto 1 Bugose ot
pogose Phytium, Leptosphaerulina, Phoma,
Fusarium un Alternaria, ca 3HauMmu dhak-
TOopW 3a 6onecTy nNpu 3Be3gaHa kaTo goy-
pax KynTypa, pa3npocTpaHeHa BbB BCUY-
KA 06/1aCTU Ha HEeNHOTO MNPOU3BOACTBO
(Villegas-Fernandez n Rubiales, 2011;
Sillero et al., 2014, Vasi¢, 2017). AKo He
ce nonarat rpwkn, 6onectra Moxe pJa
MPUYVHN  CEPUO3HM  YBpEXAaHWs Ha
ceMeHaueTarta Ha 3Be3faHa.

Kato ce uma npeasug 3Ha4eHVETO
Ha 3Be3faHa kaTo hypaxHa Kyntypa B
Cbpbus, Uuen Ha HacTosALWEeTo uscnenea-
He e ga ce onpeaensTt MTonaToreHHUTe
rbOMYKM KaTo CAy4valiHN NPUYMHUTENN Ha
6onectm 3a MNo-ACHO pasbupaHe Ha
npobnemute (M34ye3BaHe Ha pacTeHusATa,
HamansBaHe Ha [06vBa, BfowaBaHe Ha
KauecTBOTO Ha hypax wun  apyru),
Bb3HMKBALLM NOPaAN HANIMYMETO VM.

MATEPWNAN N METO4WA

3a uscnegBaHeTo Ha MuKononyna-
uMuTe ca cbbpaHn Npobu OT eKkcnepumMeH-
Ta/IHU PacTUTEsSTHU FTEeHOTUNWU Ha 3Be3daH
(Lotus corniculatus L.) ¢ npousxog ot
Cbpbusa, oT okpbr PacuHa (Farnoso u
Fno6ogep), okpbr Mausa (Csuneysa) u
MomopaBcku okpbr (F10XaHe).

especially the soil (Petrovi¢ et al., 1996).

Diseases caused by phyto-
pathogenic fungi have a significant impact
on yields and quality of the final product to
a greater or lesser degree every year.

They can, also, affect trade plant material
and cause the expansion of the disease in
new areas where legumes are grown.

Fusarium wilt (caused by Fusarium
oxysporum f. sp. loti) is a serious disease
of birdsfoot trefoil, Lotus corniculatus L.,
reducing yield of forage and seed (Miller-
Garvin et al., 2011).

Similarly, inducers of diseases such
as Rhizoctonia solani, Cercospora
medicaginis, Sclerotinia trifoliorum,
Stemphylium botryosum, Verticillium albo-
atrum, as well as species of genus
Phytium, Leptosphaerulina, Phoma,
Fusarium and Alternaria, are significant
disease agents in birdsfoot trefoil as a
fodder crop, spread in all the areas of its
production  (Villegas-Fernandez  and
Rubiales, 2011;Sillero et al., 2014, Vasic,
2017). If care is not taken, the disease
can cause serious damage to birdsfoot
trefoil seedlings.

Considering the importance of
birdsfoot trefoil as a fodder crop in Serbia,
the aim of this study was to identify
phytopathogenic fungi as casual agents of
diseases in birdsfoot trefoil for a clearer
perception of problems (the extinction of
plants, reducing yields, deterioration of
the quality of feed and other) arising as a
result of the presence of those fungi.

MATERIAL AND METHODS

For the mycopopulations study,
samples were collected from the
experimental plant genotypes of birdsfoot
trefoil (Lotus corniculatus L.) originating
from Serbia, from the Rasina region
(Gaglovo i Globoder), Macva region
(Svileuva), Pomoravlje region (GloZane).
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MpobuTte ca cbbpaHn mMexay mapT
n toHn 2016-2017 r. B paiioHa Ha
WHCTUTYT no  dpypaxHn Kyntypu B
Fno6ogep. Yactn OT pacTeHnss ca U3MUTK
BHMMaTENHO nof Tevawa Boga. Cnef
U3MmMBaHe, 4actute Ha CTb6/0TO U
KOpeHWTe ce Hapss3BarT Ha napyeta C
pasmepn 0.5-1 cm. lotoBute npobu oOT
KOopeHV 1 cTbbna ce pesvHgekuupar c
96% eTaHon B npoagbsikeHwe Ha 10
cekyHOM M ¢ 1% HaTpueB XUNOX/0puUT
(NaOCI) B npogb/mkeHne Ha 1 MuHYTa,
c/ief, KOeTo ce npoMuBar TPU MbTU B
cTepunHa gectunvpaHa soga. Cnef 1oBa
ca M3CYLUEHN BbPXy CTepuiHa nNTbpHa
XapTua 1 ca nocTaBeHn BbPXy kapTodheHo-
AekctposeH arap (PDA) cbC CTPENTOMULMH.
Bcska OoT neTTe MOCTpU OT pacTuTenHuTe
yacTu (KOpeHU 1 AbpBECHA) ca NOCTaBEHU
neTpneso 611040 NPU YETUPY MOBTOPEHUS.
lMocTtaBeHn ca B TepmocTtar npu 25°C 3a
12 yaca cBeT/IMHA/12 yaca HOLLEH PEeXMM.
HabnogeHusata ca U3BbpLUEHN Ha BCEKM
3 AHK, a no-ronAmara yact oT npobuTe Ha
Muuena ce passusat Ao 14 aHu. Passu-
TUAT MULEN ce OTAeNA B HOBa XpaHWUTesI-
Ha cpefa Ha PDA u cnep nbpsoHavasiHO
HapacTBaHe, ropHaTa 4acT Ha Muuena
OTHOBO ce nocTtaBss Bbpxy PDA.

MMKPOCKOMNCKOTO Wu3cnefBaHe ce
M3BBbPWNC MOMOLWTa Ha MUKPOCKOMU
Olympus CX31. MopdcposiornuHara maeH-
TUUKaUMsa Ha poja Ha rbouukute e
M3BbpLEHaA C MomowTa Ha cTaHdapTeH
meTop (Dhingra and Sinclar, 1995).

M3uncneHa no uecrtotara Ha u30-
naums B % no cgopmynarta ot Vrandecié¢
et al. (2011):

The samples were collected
between March and June 2016-2017 at
the location of the Institute for forage
crops in Globoder. Parts of plants are
carefully washed under running water.
After washing, the parts of stem and roots
are cut to piece of 0.5-1 cm in size.
Prepared samples of roots and stems
were disinfected with 96% ethanol for 10
seconds and with 1% sodium hypochlorite
(NaOCl) for 1 minute and then washed
three times in sterile distilled water.

They were then dried on sterile filter paper
and placed on potato dextrose agar (PDA)
with streptomycin. Five pieces of the plant
parts (roots and tree) were placed in each
Petri dish in four replications. They were
kept in a thermostat at 25°C in 12 h light /
12 h night regime.

The observations were performed every 3
days, and the majority of mycelium
samples were developed up to 14 days.
Developed mycelia were screened to a
new PDA substrate and, after an initial
grow, the peak part of the mycelium was
reseeded on PDA again.

Microscopic  examination  was
performed using microscopes Olympus
CX31. Morphological identification of fungi
to the genus was carried out using a
standard method (Dhingra and Sinclar,
1995).

Calculated by the frequency of
isolation in % according to the formula by
Vrandeci¢ et al. (2011):

Bp. yacTy chabpXaLLM FbOUYKY

(%) YecToOTa Ha n3onauus =

Number of segments containing the fungal species

(%) Isolation frequency

x 100

061y, 6p. YacTU U3MNON3BAHM B U30M1ALMSTA

Total number of segments used in the isolation

PE3YNTATU

Mpu un3cnegsaHeTo Ha MUKoMoONy-
naumuTe Ha reHoTunoBe Ha 3Be3faH ca
aHanusupaHn obwo 480 pacTuTenHu
yactn. [bOuykMTEe ca wusoaupaHu ot
BCUYKM pacTeHuss Ha 3Be3faH, Mo
cTbbn1aTa Ha KOUTO Ce YCTaHoBMXa ACHU

RESULTS

In the study of mycopopulations of
birdsfoot trefoil genotypes, total of 480
plant parts were analyzed. Fungi were
isolated on all plants from birdsfoot trefoil,
and there were clear symptoms on stems
in the form of spots and necrotic lesions.
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cumnToMn nof phopmara Ha neTHa wu
HEKPOTMYHM Nne3nun. M3onupaHu ca r-bu
oT pog Alternaria, Botritys, Fusarium wu
Rhizoctonia. Cbuo Taka, npy ronam 6poii
pacTeHus ce 3abenszaxa HEKpo3n ¢ 6sn
Bb34yLWeH MULeNn B gofiHata TpeTuHa Ha
cTbbnara v ca msonmpaHu ou oT pofa
Sclerotinia. V3onvpaHn ca owe canpo-
ouTHM rb6K oT pog Mucor (Tabnuua 1).

Fungi from genus Alternaria, Botritys,
Fusarium and Rhizoctonia were isolated
from these plants. Also, in large number
of plants, there were necroses with white
airy mycelium in the lower third of stems
and fungi from the genus Sclerotinia were
isolated from those plants. Also,
saprophytic fungi from the genus Mucor
were isolated and (Table 1).

Tabnuua 1. YecToTa Ha rbbmyHa nsonayms npu 3sesgaH (Lotus corniculatus L.)
Table 1. Frequency of fungal isolation on birdsfoot trefoil (Lotus corniculatus L.)

Bpoi npo6u Bug re6mukn | (%) yectota Ha| Bwug rebuukm | (%) yectoTa Ha
Number of samples
reHoTMNOBE Cro6oHa KopeH Ha BBPXY CTLO/10 nsonauusi BBPXY KOpeH nsonauns
Genotypes pacTenve pacTenve Fungi species - | (%) Isolation | Fungi species - | (%) Isolation
Plant part-stem |Plant par -ool stem frequency root frequency

CB'mneyBa 20 20 Alternaria sp. 40 Fusarium sp. 85
Svileuva
gSiTIgL?\YaB a 20 20 Fusarium sp. 35 Fusarium sp. 90
rarnoso 1 20 20 Alternaria sp. 35 Fusarium sp. 75
Gaglovo 1 Mucor sp. 15
farnoso 2 20 20 Fusarium sp. 25 Fusarium sp. 100
Gaglovo 2
rarnoso 20 20 Fusarium sp. 35 Fusarium sp. 65
Gaglovo Rhizoctonia sp. 25
[378;;?11 20 20 Fusarium sp. 30 Fusarium sp. 60
noxaxe 2 20 20 Fusarium sp. 25 Fusarium sp 65
Glozane 2 Mucor sp. 20 )
rarnoso 3 20 20 Sclerotinia sp. 20 Fusarium sp. 40
Gaglovo 3 Mucor sp. 25 Rhizoctonia sp. 40
rarnoso 4 20 20 Fusarium sp. 15 Fusarium sp. 90
Gaglovo 4 Rhizoctonia sp. 35
rarnoso 5 20 20 Alternaria sp. 15 Fusarium sp. 75
Gaglovo 5 Rhizoctonia sp. 40
arnoso 6 20 20 Fusarium sp. 25 Fusarium sp. 60
Gaglovo 6 Mucor sp. 15

Rhizoctonia sp. 35
rno6oaep 20 20 Fusarium sp. 25 Fusarium sp. 65
Globoder Rhizoctonia sp. 10 Rhizoctonia sp. 20

Ha6mo,u,aBaH|/| ca CuMMnNToOMM Ha

The symptoms of a light to dark

neka [0 TbMHO kagaBa Hekposa Ha
KOpeHoBaTa cucTema Ha pacTeHusiTa, oT
KOUTO ca wu30aMpaHu oMYk OT pof,
Rhizoctonia. O6e3LBeTsiBaHe Ha NPOBO-
AMMUTE TbKaHM Ha KopeHoBaTa cuctema
ce Habnwpgasa npu ronisam 6poit pacte-
HWS, OT KOMTO Ca M30/mpaHn rbouykn ot
pog Fusarium (Tabnvua 1).

N3onmpaHu ca BCuykm pacteHus ot
3Be34aH C ACHO BUAWMM CHMNTOMU Ha
3abongasaHe.

brown necrosis on the root system of the
plants were observed, and from these
plants fungi of the genera Rhizoctonia
were isolated. Discoloration of the
conductive tissues of the root system was
observed in a large number of plants, and
from these plants, fungus of the genus
Fusarium was isolated (Table 1).

Isolations were conducted in all the
birdsfoot trefoil plants with clearly visible
symptoms of the disease.
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B Te3n npoyyBaHua e Hauue
pasfnvka B uyecToTara Ha u3onvpaHe Ha
HSKOM poaoBe hMTONATOreHHU bLO6U B
reHoTUNoOBe Ha 3Be3faH OT Pas/iMyHu
paiioHn Ha Cbpbusi. YCTaHOBEHO €, 4e
npu TreHoTWNoOBe Ha 3Be3faH, KouTo
npomusxoxgart OT paioHa Ha PacuHa, no-
4yecTo ce usonvpar roMYkM OT popoBe
Alternaria, Rhizoctonia n Fusarium. o
CblUMA HauuH, pos Fusarium e no-yecTo
N30/IMpaH OT reHoTunoBe oT NomopaBCckm
OKpbr. [lokato B palioHa Ha Mausa ca
nsonupaHn rbLom ot pog Fusarium un
Alternaria.

Pesyntatute nokassar, 4Ye 3Be3fa-
HbT € YA3BUM Mpu HanageHuwe OT rosisam
6poin uTonaToreHHn rbom, KOMTo Morat
Ja oKakaT 3HauuTesnHo Bb3AeilcTBue
BbpXy MOHWKaBaHe Ha pobmBa 1
KayecTBO My.

OBCBbXOAHE

Mpu BCUYKM PacTEHUSA, C KOUTO €
NpoBefEeHO M30/MpaHe, nma SICHO BUAn-
MW CUMNTOMW Ha 3ab6onsasaHe. [Mpu
nuscnenBaHNsaTa € ycTaHOBEHa pasfvka B
yectoTara Ha u3osiMpaHe Ha HAKOW pono-
Be outTonaToreHHu rbom Nnpu reHoTunoee
Ha 3Be3fgaH OT Tpu paioHa B Cbpbus.
YCTaHOBEHO €, 4Ye npu TEeHOTUMOBE,
npomsxoxgawm oT Cbpbus, uyecto ca
nsonupaHn rbomykn ot popg Rhizoctonia,
Fusarium, Alternaria n Sclerotinia.

MHOro abuoTUYHU U OBUOTUYHMU
pakTopy, KaTto cywa, HegoCTUr Ha Xpa-
HUTE/THWN BeLlecTBa, Bpeautenmn n 6onec-
TW, 3acarar ycrtoiumsocTTa. W3cnepsa-
Hus, npoefeHn ot Chao et al. (1994) B
pasnnyHK panoHyn Ha Ypyreain nocoumxa,
ye 6onectuTe MO KopoHata M KopeHa
umart M3paseHo pasnpocTpaHeHve npu
(DOPMUpPAaHETO, XM3HEHOCT Ha pacTeHus-
Ta 1 ouensiBaHe Ha 3Be3gaHa. [bOuuKN,
CBbp3aHM C THWEHE Ha KopoHaTa W
KopeHa, ca BuaoBe OT pogose Fusarium,
Colletotrichum n Rhizoctonia. Beuselinck
(1994) nocousa, Ye MoXxe Aa ce NOCTUrHe
reHeTU4eH nporpec B yCTONYMBOCTTA Ha
KopeHuTe KbM 6onectn. BcblHoCT,
'Dawn’ e egUHCTBEHUAT COPT, NOCOYEH B

In these studies, there was a
difference in the frequency of isolation of
certain genera of phytopathogenic fungi
in birdsfoot trefoil genotypes originated
from different regions of Serbia. It has
been observed that in birdsfoot trefoil
genotypes that originated from the
Rasina region, fungi of the genera
Alternaria, Rhizoctonia and Fusarium
were more frequently isolated. Likewise,
genera Fusarium were more often
isolated from genotypes originated from
the Pomoravlje region. While in the
Macva region isolated fungi from the
genus Fusarium and Alternaria.

The results indicate that birdsfoot
trefoil is vulnerable to the attack of a large
number of phytopathogenic fungi that can
have a significant impact on reducing its
yield and quality.

DISCUSSION

In all the plants, in which isolations
were conducted, there were clearly
visible symptoms of the disease present.
In these studies, there was difference in
frequency of isolation of some genera of
phytopathgenic fungi in birdsfoot trefoil
genotypes from three regions in Serbia. It
was observed that in the genotypes that
originated in Serbia, fungi of genus
Rhizoctonia, Fusarium, Alternaria and
Sclerotinia were frequently isolated.

Many abiotic and biotic factors,
such as drought, nutrient deficiency,
pests and diseases, affect resistance.
Studies carried out by Chao et al. (1994)
in diverse regions of Uruguay indicated
that crown and root diseases have a
marked incidence in the establishment,
plant vigor and survival of birdsfoot trefoil.

Fungi associated with the crown and root

rot ~were species of Fusarium,
Colletotrichum, and Rhizoctonia.
(Beuselinck, 1994) suggested that

genetic progress could be made in
resistance to root diseases. Actually,
Dawn is the only cultivar reported in the
literature which was specifically bred for
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nuTepartyparta, KOWTO e cneuuasiHo oT-
rnexaaH 3apagy yCToMuMBOCTTa CU KbM
KopeHoBO rHueHe (Beuselinck, 1994).

Alternaria spp. 0OGWKHOBEHO ca
N3BECTHW KaTO JINCTHW NaToreHun, npuyun-
HABalKM pas3/MuHu BUAOBE netHa. Toea
MOXe Aa O6SACHM 3alwo Te ca Mo-Masiko
naToreHHW 3a KOpeHUTe B CpaBHEHWE C
apyrm reou  (Al-Jaradi et al.,, 2018).
Alternaria alternata Bogu Ao nesun wu
CMMMNTOMW 3a THUEHE [/1TaBHUS KOPEH Ha
6aknarta (Vicia faba). Alternaria e oTkpu-
Ta npu 6akna (Vicia faba), Pisum sativum
n Vigna unguiculata. Mo cblWnMsa HauvH,
Coca-Morante 1 Mamani-Alvarez (2012)
ycTaHoBABaT rboudkn ot pog Alternaria
npu 6akna Vicia faba B bonveua. Ha tpu
mecTa B bonveusa e yctaHoBeH Alternaria
Sp. MO BpeMe Ha BereTaTVBHUSA pacTex
Ha pacteHuaTa. Mpobnemute ce nosBs-
BaT KaTo M30/IMPaHN TOYKM. YCTaHOBEHM
ca gBa Buga Alternaria, A. tenuis n gpyru,
KOWTO ocTaBaT HeuaeHTuuumpaHn Cumn-
TomMWTe, nNpuyMHeHn oT Alternaria sp. ca
TbMHOKaMABM [0 YepHU NeTHa C Henpa-
BUNHM npbcTeHn (Coca-Morante and
Mamani-Alvarez, 2012).

B cpepata Ha 80-Te roguHu Ha
MuUHanma Bek B CALl, dy3apuitHoTO
yBSIXBAHE € YCTAaHOBEHO KaTO OCHOBEH
(hakTop, gonpuHacsw, 3a 3aryba oT npo-
N3BOACTBEHNUTE MNJIOWU CbC CEPTUdULM-
paHn cemMeHa Ha 3Be3faH, KOeTo Mnpasu
NPOM3BOLCTBOTO Ha CEMEeHa HernpakTuy-
HO. PacTeHus, 3apaseHy C rbOWYKM Ha
oy3apuitHO yBsixBaHe, UMaT X/I0POTUYHN,
yBEXHAN U MBPTBU CTbOMA U Hekpo3a
no kopeHa. 3abonsBaHeTo nporpecupa
6bp30 upe3 BbTpeLLHa NHeHuusa. dysa-
pUIHOTO yBSIXBaHE MOXe Aa [oBeae [0
CMBbPT Ha pacTeHusiTa, 4ecTo npe3 Nbp-
BaTa rogvHa Ha Mpov3BOACTBO, KaTto Mo
TO3M HAYMH Ce HamaisiBa NpoussoauTes-
HOCTTa Ha ceMeHaTa 1 gobrea Ha dyypax
(Miller-Garvin et al., 2011). Cblo Taka,
Miller-Garvin et al. (2011) nocouBaT LecT
eKCnepuMEeHTaUTHN JIMHUX OT nonynauuu
Ha 3Be3gaH. Te3n aBTOpU YCTaHOBSBAT,
ye nonynauus yctoumBa Ha pysapuitHo
nma 52% no-rongama pactutenHa nokpus-

resistance to root rot (Beuselinck,1994).

Alternaria spp. are usually known
to be foliar pathogens, causing various
types of spots. This may explain why they
were less pathogenic on the roots
compared to other fungi (Al-Jaradi et al.,
2018). Alternaria alternata resulted in
lesions and root rot symptoms on the
taproot of Vicia faba. Alternaria has been
detected on Vicia faba, Pisum sativum
and Vigna unguiculata. Likewise, Coca-
Morante and Mamani-Alvarez (2012)
detected fungus from the genus
Alternaria on Vicia faba plants in Bolivia.

At three sites in Bolivia, Alternaria sp.
were found during the vegetative growth
of the plants. Problems appeared as
isolated spots. Two species of Alternaria,
A. tenuis and others that remains
unidentified were present. The symptoms
caused by Alternaria sp. were dark brown
to blackish spots with irregular rings
Coca-Morante and  Mamani-Alvarez
(2012).

In the mid 1980s in USA, Fusarium
wilt was identified as a major contributing
factor to stand loss in certifed birdsfoot
trefoil seeds production areas, making
seeds production unserviceable.

Plants infected by the Fusarium wilt
fungus have chlorotic, wilted, and dead
stems and root necrosis. The disease is
progressing rapidly by unitial infenction.

Fusarium wilt can cause plants to die,
often by the frst production year, thus
reducing stand productivity for seeds and
forage yield (Miller-Garvin et al., 2011).

Also, Miller-Garvin et al. (2011) induce
that six experimental lines of birdsfoot
trefoil populations were used in breeding
and evaluation studies. These authors

found that Fusarium  wilt-resistant
population had a 52% higher plant stand
than the average of not tested
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Ka, OTKOJIKOTO cpefHaTta CTOMHOCT Ha
HeuscneABaHu nonynauum B Kpas Ha
nbpBaTa rogmHa Ha NPon3BOACTBO.

3Be3gaH C pe3nNCTEHTHOCT KbM
oy3apuitHO yBsixBaHe [fdaBa MNO-rofsiM
[o6VB 1 e Mo-ycToiuMB B CpaBHEHME C
ApYrv  KynTypu 3apaseHn OoT cbuaTta
6onect npu nonesu ycnosus (Miller-
Garvin et al., 2011).

Rhizoctonia solani Kilhn e nouyseH
napaswt, KOWTO MOXe Ja MpuUYMHK
Ccepuo3Hu npobaemu npu MHoro 60608U
pacTeHuss, ocobeHO npu  Gaknarta
(Assuncédo et al., 2011). B KaHaga ca
nscnegsaHn 304 reHotuna OGakna 3a
ycToiumMBOCT KbM R. solani, kaTo camo
npuM nNeT OT TAX € yCTaHOBEHa BUCOKa
ycToiumeocT (Rashid and Bernier, 1993).

n3BOAM
HacTtoswara crtatusa npegacrass
npegsapuTenHyu pesyntatu oT uscnensa-
HWA Ha MuKornonynauuu Ha 12 exkcnepwu-
MEHTaJIHW FeHoTuna Ha 3Be3fjaH. Toli e
BaXKHa (pypadkHa Ky/Typa 3a XUBOTHOBB/-
cTBOTO B Cbpbusa. HacTosweTto uscnes-
BaHe e HayasloTo Ha efHO MOo-LUA0CTHO
npoyysaHe Ha chutonaToreHHUTe rbonYKK
npu 3BesgaHa. flocera B Cbpbus Hama
3HaUMMKM un3cnefBaHusa B Tasu Mocoka,
Taka ye ObaewmTe M3cnenBaHus, CBbp-
3aHM CbC 3Be3jaHa, le 6baar B Nocoka
Ha noA6op Ha reHoTurnoBe C MoBULLEHA
TO/IEPaHTHOCT KbM MbOMYHM 3a60n55BaHMS.

BNAITOOAPHOCTU

N3cnepsaHeTo e pmHaHcupaHo oT
MUWHWUCTEPCTBOTO Ha  06pa3oBaHWETo,
Haykata W TEeXHO/IOTMYHOTO pasBUTUE,
Penybnuka Cbpbus, npoekt TR 31057.

populations at the end of the first
production year.

Birdsfoot trefoil with resistance to
Fusarium wilt yielded more and persisted
longer than other cultivars under
Fusarium wilt-infested field conditions
(Miller-Garvin et al., 2011).

Rhizoctonia solani Kuhn is soil
parasite that can cause serious problems
in many legumes, especially on faba
bean (Assuncéo et al., 2011). In Canada,
304 faba bean genotypes were tested on
the resistance to R. solani and only five of
them were identified with high resistance
(Rashid and Bernier, 1993).

CONCLUSIONS

This paper presents the preliminary
results of mycopopulations research in 12
experimental Birdsfoot trefoil genotypes.
Birdsfoot trefoil is an important forage
crop and its importance as livestock feed
is growing within our country. This
research is the beginning of a more
comprehensive study of phytopatogenic
fungi on of birdsfoot trefoil. So far, there
were no significant researches in this
direction in Serbia, so the future researches
related to birdsfoot trefoil will go in the
direction of selection of genotypes with
increased tolerance to fungal diseases.
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PE3IOME

Llenta Ha HacToslLLETO npoyyBaHe
€ OlUeHKa Ha LWecT eKCcrnepuMeHTasTHU
nonynauun nawouepHa, cb3gageHu s M3C
,006pa3uos yndnk” - Pyce, Mo OCHOBHU
nokasarenu n gbarotparHocT. Mpoyysa-
HeTo e nposBeneHo npes nepuoga 2014-
2018 r., Npx HeNnosABHW YCNOBUSA, B OMUT-
HOTO none Ha MHcTuTyTa. Mexay ekcne-
pUMeHTaNHUTE nonynauum HAma [oCTo-
BEPHW pas3Nnuna B CTeneHTa Ha heHo-
TUNHa NposBa Ha nokasaTtess BUCOYMHA
Ha TpeBocTod. MNonynaunsarta Clly,-4 pgoka-
3aHO chopmupa MOo-rosiIMO  KOJIMYECTBO
cTbbNa Ha eAvHMUA Mol OT cTaHgapTa
copt lpucta 3 n gse OT npoyysaHuTe
nonynauun. EKcnepuMeHTaslHUTe mnony-
naunmn CrIlyp-4, SSgp-3 U SSgg-7 ca ¢ BU-
COK reHeTu4eH noTteHumasn 3a NpPoayKTnB-
HOCT Ha (hbypax 1 [AOCTOBEPHO npesula-
BaT lMpucta 3 no fob6ue 3efneHa maca,
CbOTBETHO C 6,39%; 6,16%, 1 4,2%, a no
Jo6MB Ha cyxa Mmaca, CbOTBETHO C
6,67%; 7,52% un 6,18%. C yBennyaBaHe
Bb3pacTra Ha noceBuTe, eKCrnepuMeH-
Ta/lHATE nonynauun 3anassar CBOATa
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SUMMARY

The aim of present study was an
estimation of six alfalfa experimental
populations, created at IASS "Obraztsov
chiflik" - Rousse on main characteristics
and persistence. The study was carried
out without irrigation at the experimental
field of the Institute from 2014 to 2018.
There were no found considerable
differences in degree of phenotypic
expression of grass stands height
between the experimental populations.
SP.,-4 population formed significantly
higher stems number per unit area
compared to Prista 3 and two of the
populations studied. SPi,-4, SSg,-3 and
SSgg-7 experimental populations were
distinguished with high genetic potential
for forage productivity, significantly
exceeded Prista 3 standard concerning
green mass yield by 6,39%; 6,16% and
4,2%, respectively and regarding dry
matter yield by 6,67%; 7,52% and 6,18%,
respectively. With stands age increasing
the experimental populations kept their



BMCOKa XXM3HEHOCT, dhopMupankm TpeBo-
cToM € gobpa NNBLTHOCT U BUCOK A06MB

Ha thypax.

MpoyyBaHWTE  eKCMEePUMEHTasTHU
nonynayun MoraT Aa ce M3non3Bar KaTto
KOMMOHEHTM  3a  Cb34aBaHeTO  Ha

CUHTETUYEH COPT JllouepHa, WM KaTo
LEeHeH pecypc Ha 3apofuiiHa nsasmMa B
cnejgalim cenekLMoHHN nporpamMu.

Kntoyosu LyMu: nouepHa,
ekcnepumeHTanHn nonynauuu, [Ao6us,
3e/leHa Maca, Cyxo BeLLecTBO

yBO/[,

MouyepHaTta (Medicago sativa L.),
KOATO Ha apabcku e3nK o3HauyaBa ,Hali-
[obbp dypax”, e mHororoguwHo 606080
pacTeHne 0T cemeictBoTo Fabaceae,
Npom3XoX4alo OT cpean3eMHOMOPCKUS
6aceliH n torozanagHa Asvsa (OKOSIHOCTU-
Te Ha WpaH, AdrranunctaH) (Russelle,
2001; Kumar, 2018). J/llouepHata ce Ha-
puya oule ,Uapuuata Ha dypaxute” no-
pajyn BUCOKOTO CU XPaHUTESIHO KayecTBo,
BMCOKM O06MBM U BUCOKA afanTUBHOCT
(Tesfaye et al., 2006). Ta e eguH OT Haii-
BaXHUTe 6060BMN (hypaxu B cCBeTa Kato
OCHOBEH M3TOYHMK Ha NPOTEenHW 3a fo6u-
TbKa 1 ce pasrnexga KaTo KynTtypa c Hai-
rofisiM MpPUMHOC 3a MOCTUraHe Ha YyCToM-
unBo 3emepgenue (Kertikova, 2008). Jlio-
LuepHata e ocobeHO BaxHa 3a Bb3CTaHo-
BABaHe Ha MNOYBEHOTO nnogopoave: 6e3
pasxoau 3a as3oT nopagu N-cmkcauuata
oT Rhizobium, ocTtaTbuuTe yBenuuasaT
opraHuyHaTa mMartepusi B nousara, Kope-
HOBaTa cuctema MoO6uIM3upa XpaHuten-
HWTe BellecTBa AbNGOKO B nouysara wu
nogobpsBa MpoNyckAMBOCTTa Ha BoAa
(Veronesi et al., 2006).

O6ukHoBeHata nouepHa (Medicago
sativa L., 2n = 4x = 32) e a/lomameH,
aBToTeTpansiongeH ceo604HO onpallsall
ce BWA4 C MNOMIMCOMHO HacnegsBaHe
(Barnes et al., 1988; Zhu et al., 2005). Ta
ce oTrnexga B noseye oT 80 cTpaHu Ha
nnouw, Hag 35 munnoHa xaktapa (Radovic
et al., 2009). CBeTOBHOTO MPOW3BOACTBO
Ha nwouepHa e okosio 436 MuMoHa ToHa
(FAO, 2006).
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high vitality, forming grass stands with
good density and high forage yield.

Experimental populations studied
can be used as components for a
synthetic alfalfa variety creation or as a
valuable germplasm source for further
breeding program.

Key words: alfalfa, experimental
populations, yield, green mass, dry matter

INTRODUCTION

Alfalfa (Medicago sativa L.) which
means “Best Fodder” in Arabic, is a
perennial legume forage crop of the family
Fabaceae, has been originated from the
Mediterranean basin and Southwest Asia
(vicinity of Iran, Afghanistan) (Russelle,
2001; Kumar, 2018). Alfalfa is also called
“the queen of forages” because of its
exellent nutritional quality, high yields and
high adaptability (Tesfaye et al., 2006).

It is one of the most important legume
forages of the world as major source of
protein for livestock and considered as the
crop with the greatest contribution to
achievement of sustainable agriculture
(Kertikova, 2008).

Alfalfa is also especially important for
restoring soil fertility: with no cost for
nitrogen due to N-fxation by Rhizobium,
the residues increase soil organic matter,
the root system mobilizes nutrients deep
within the soil profle and improve perme-
ability to a water (Veronesi et al., 2006).

Cultivated alfalfa (Medicago sativa
L., 2n = 4x = 32) is an allogamous open
pollinated autotetraploid species with
polysomic inheritance (Barnes et al.,
1988; Zhu et al. 2005). It is cultivated in
more than 80 countries in an area
exceeding 35 million hectar (Radovic et
al., 2009). World production of alfalfa was
around 436 million tons (FAO, 2006).



MosuwaBaHeTO Ha NPOAYKTUBHOCT-
Ta Ha (pypax, xapakrepusumpalia arpoHo-
MuyeckaTa CTOMHOCT Ha copToBeTe, BCe
Ollle ocTaBa Hai-BaxHaTa Lesn B cefek-
umMaTa Ha fuepHa, nopagu Koeto 3acny-
XaBa creLuaiHoO BHUMaH1e 1 e 06eKT Ha
anckycusa B peguua nyénvkauun (Veronesi
et al., 2006 Annicchiarico et al., 2010).

Mo oTHOWweHne p[o6uB Ha cyxa
mMaca 3a JwouepHata ca YCTaHOBEHWU
HACKM HMBA Ha TreHeTn4yo nofobpeHune
(0,2% - 0,3% roauwHo), B CpPaBHEHUE C
apyrvn kyntypu (okono 2% 3a uapesuuara
n 1% 3a 6sanata petenuHa) (Woodfield
and Brummer, 2001). [JaHHM nokassaT
CbLLO, Ye yBennyeHneTo Ha Ao6uB cyxa
Maca CnpsMo MeCTHWTE eKOTUNoBe W
CTapu COpPTOBE € MHOro0 OrpaHu4yeHo (He
noseye ot 5%) (Veronesi et al., 2010).

Tasn TeHAeHUMs MOxe fa 6bae
06siCHEHa C pasnyHKu hakTopu, KaTo
aBTOTETPAans/IoOuAHOCT U BUCOKA CTEMNEH Ha
HeanTMBHO TEeHeTWYHO BapupaHe, Npo-
M3TMYaWo OT T[EeHHO B3aumofeicTBue,
CWNHa BPb3Ka reHOTUN X OKOJMIHA cpeja u
MHOTOrogMIEeH  UWMKb/1  Ha  pacTex
(Annicchiarico et al., 2010).

Apyrv BaxHW uenn B cenekuusta
Ha floLepHa, ocBeH A06UB 1 kavyecTBo, ca

CbWO YCTOWYMBOCT, afanTUBHOCT WU
cTabunHocT Ha HOBOCb3fdafeHUTe
nonynauun/coptoBe (Veronesi et al.,

2010; Mili¢ et al., 2011). EnnuTHUTE copTo-
Be nouepHa (Medicago sativa L.) Tpabsa
He camo Ja ca C BWCOK MpOOYKTUBEH
noTeHuvas, HO CbWO Taka TpsAbeBa fJda
3anasBar CBOsiTa NPOAYKTUBHOCT 1 TPEBO-
CTOU B NPOABL/DKEHNE HA HAKOJIKO FOAMHN
(avnrotpaitHocTt) (Robins et al., 2008).
[bnroTpaiiHOCTTa € CNoXHa YepTa, KosTo
ce BMsie OoT peauua hakTopu, BKIHOUM-
TE/IHO TEHOTUM, abMOTUYHN N BUOTUYHK
thakTopK, arpoTexHuka U TeXHWTe B3anMo-
aeiicteua (Riday and Brummer, 2006).

Hsakom OTKpUTUS nokassar, ye yBe-
NINYEeHNeTo Ha AobuBa Ha hypax oT nto-
LuepHa e pesynTart rnaBHO OT nofgobpeHa
YCTONUMBOCT Ha 60nectn, BepPOSITHO
nopagu nogobpeHara NpPoOLbIKUTENHOCT
Ha xuBoTa (Lamb et al., 2006).
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The increase of forage productivity
characterizing the agronomic value of the
varieties still remains the most important
breeding target for alfalfa therefore it
deserves a particular attention and it is
the subject of discussion in a number of
publications (Veronesi et al., 2006;
Annicchiarico et al., 2010).

In respect to dry matter yield were
established the low rates of genetic gain
in the alfalfa varieties (0.2%-0.3% per
year) compared with other crops (about
2% for maize and 1% for white clover)
(Woodfield and Brummer, 2001). Data
also show that DMY increase is very
limited (not more than 5%) with respect to
local ecotypes and old varieties, (Veronesi
et al., 2010).

This trend can be explained by
various factors, such as the
autotetraploidy and the high degree of
non-additive genetic variation resulting
from gene interaction, the strong
genotype x environment relationship and
the perennial  growth cycle  of
(Annicchiarico et al., 2010).

Other main goals in alfalfa breeding
besides yield and quality are also
persistence, adaptability and stability of
newly created populations/cultivars
(Veronesi et al., 2010; Mili¢ et al., 2011).

Elite alfalfa (Medicago sativa L.) cultivars
not only must have high forage yields but
also must maintain their productivity and
stands over several years (persistence)
(Robins et al., 2008). Persistence is a
complex trait that is affected by a number
of factors, including genotype, abiotic and
biotic factors, management, and their
interactions (Riday and Brummer, 2006).

Some findings suggested that
alfalfa forage yield gains were primarily
the result of improved disease resistance,
probably due to improved stand longevity
(Lamb et al., 2006).



Cb3gaBaHeTO Ha HOBW COpTOBE
nouepHa e TpyaeH v npoab/hkKuTeneH
NnpoLec Ha HSAKOMKO LMKbia Ha oTbop u
KPBbCTOCBAHE Ha pacTeHus U ycnexbT My
3aBMCUK [0 ronsiMa cTeneH oT u3bopa Ha
noaxofsuia sapoguviiHa nnasma, ot 6pos
Ha POAUTENICKATE KOMMOHEHTU W U3Mon-
3BaHUTE CeIeKUMOHHN MeToan. Vmaliikun
npeasu, 4e COpToOBETE /IHOLEpPHA ca npe-
OVIMHO CYHTETWYHM nonynauun, 3a TAXHO-
TO Cb3faBaHe ca NpeasiokeHn pegvua
CeNIeKUNOHHN cxemun (6e3 1 C MHUYXT, C U
6e3 wusnuMTBaHe Ha noTtomcTBara oOT
nosunkpoc, tonkpoc u T.H.) (Rotili et al.,
1996; Kertikova and Kertikov, 2008,
Kertikova and Kertikov, 2018).

Upes npwunaraHeTo Ha ajeksaTHU
MeToau Ha oT6op U cenekuus, B EBpona
ca cb3ZafeHn MHOTO COPTOBE JIIOLEPHA C
rofIiM reHeTMyeH NoTeHuman 3a fobue u
OPYrM  MOJIOXUTESTHN  XapaKTEPUCTUKM
(Schitea et al., 2007; Petcu et al., 2009;
Radovi¢ et al., 2009; Tucak et al., 2009;
Marinova et al., 2015).

Llenta Ha HacTosILLEeTO npoy4yBaHe e
[a ce HanpaBu OLEHKa Ha EeKCnepuMeH-
Ta/lHM Monynauum JuepHa no OCHOBHM
KOMIMYECTBEHW NpusHauym U fga  ce
npeackaxe TEXHUAT reHeTUYeH noTeHuuan
3a NPOAYKTUBHOCT M AbArOTpaiHOCT KaTto
LileHeH pecypc 3a CefleKLMOHHN Nporpamu.

MATEPVAJT U METOOU

EkcnepumeHTanHaTa pabota e
n3BbpLLeHa npes nepuoga 2014-2018r, B
ONWTHOTO nojsie  Ha WHcTuTyta no
3emefenne un cemesHaHue ,0O6pasuos
uncnnk” - Pyce, 6e3 HanosiBaHe, BbpXy
MOYBEH TUM CUJTHO U3MYXXEH YepHO3EeM.

O6eKT Ha npoy4yBaHeTo ca LecT
eKCrepuMeHTasTH1  nomnynaumm ouepHa
(MF-23, CMy;- 3A ClMy;- 3B, CMy,- 4, SSqo-3
N SSgg -7) C MECTEH NMPOU3X0L, Cb3hajeHun
ypes nosuvkpoc. Karo craHgapT e BK/IlO-
yeH copTt lMNpucta 3. ONUTBLT € 3acAT npes
nponetta Ha 2014 r. no 6/10KkOBUS METO/
B YeTMpU MOBTOPEHWsA, C TOfIeMMHA Ha
pexkonTtHaTa napuenka 10 m?. Ceutb6arta e
n3BbpLIEHA B ONTUMA/THUA arpoTeXHUYec-
KN CpoK, CbC centbeHa Hopma 2,5 kg da™
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Creation of new alfalfa varieties is a
difficult and very time-consuming process
of several cycles of selection and
intercrosses of plants and its success
depends largely on a choice of superior
germplasm, parent number and breeding
methods. Considering that the alfalfa
varieties are mainly synthetic populations,
a number of breeding schemes have been
proposed for their creation (with and
without self-pollination, with and without
progeny testing of polycross, topcross,
etc.) (Rotili et al., 1996; Kertikova and
Kertikov, 2008, Kertikova and Kertikov,
2018).

In  Europe, by application of
adequate methods of selection and
breeding, many alfalfa varieties with a
high genetic potential for yield and other
positive characteristics have been created
(Schitea et al 2007; Petcu et al 2009;
Radovi¢ et al 2009; Tucak et al 2009;
Marinova et al., 2015).

The aim of present study was to
evaluate the experimental alfalfa
populations based on main quantitative
traits and to predict their genetic potential
for productivity and persistence as a
valuable resource for breeding programs.

MATERIAL AND METHODS

The experimental work was carried
from 2014 to 2018, in the experimental
field of the Institute of Agriculture and
Seed Science "Obraztsov Chiflik"
Rousse, without irrigation on soil type
strongly leached chernozem.

Six experimental alfalfa populations
(MF-23, SP1;-3A, SP1;-3V, SP1,-4, SSg0-3
and SSgg -7) of local origin created by
polycross, were the subject of the study.
Prista 3 variety was included as a
standard. The experiment was sown in a
randomized block design with four
replications and harvesting plot size 10 m?
in the spring of 2014. The sowing was
done at the optimal agrotechnic period, at
a sowing rate of 2,5 kg da™ and 12,5 cm



N MexaypedoBo pacTtosHue 12,5 cm.
MpubupaHeTo Ha 3efneHata maca e
OCbLUECTBABAHO BBLB (pasza Hauyalo Ha
ubdTex. 3a nepuoga Ha npoyysaHe ca
pekontupaHn o06wol7? oTkoca: 2014 r.,
2016 r. n 2018 r.— no Tpu oTKoCa, a 2015
r.n 2017 r. no YyeTnpu oTKOCA.

CTpYKTYypHUTE  KOMMOHEHTU  Ha
JobuBa: BMCOYMHA Ha TPeBOCTOA MU
NIBTHOCT Ha TPEBOCTOA ca onpefensHu
npegn BcAKa kocuTOa. BucouvHata Ha
TPEeBOCTOSA € OTyuTaHa B Cm, Kato ca
MepeHu MHO3VHCTBOTO HOpMaJTHO
pasBuTK CTbbMa OT MNOBBPXHOCTTA Ha
rnoysarta [0 Bbpxa UM, Ha 5 mMecTa BbB
BCSIKO MOBTOPEHME 3a BCEKM BapuaHT.

MnbTHOCTTA Ha TpeBOCTOoA, U3pa-
3eHa upe3 O6poii cTb6na Ha m% e
oTynTaHa 4ype3 metposka c nsow, 0,250
m? (50 x 50 cm) BBB BCsAIKa pekosTHa
napuenka 3a BapmaHTuTe.

[obueute 3eneHa maca (B kg da'l)
no nogpacTu, roAvHM 1 CPeHo 3a nepuga
Ha npoyysaHe ca OTuMTaHW BBbB (pasa
Hayas1io Ha Ub@Tex, Ypes npeTernisHe Ha
OKOoCeHaTa 3e/ileHa Maca OT BCAKO MOBTO-
peHve 3a BapuaHTUTe. 3a onpegesnisHe
CbAbpXaHNETO Ha Cyxo BellecTBo (B %),
npeay BCsiKa KOocuUTHa 3a BCEKW BapuaHT
ca B3emaHu npobu ceexa maca (200 g).
Mpobute ca n3cywasaHW [0 MOCTOAHHO
Terno B cywunaHa kamepa npu 105°C u
npeternaHn. [aHHuTe 3a O06MB 3eneHa
Maca U CbAbpXaHWe Ha CyXO BeLLecTBO
ca u3nosnssaHu 3a onpegensHe nobusa
Ha cyxa maca (B kg da™).

3a xapaktepusmpaHe Ha MeTeopo-
JIOTUYHUTE  YC/IOBUSA Ca  W3MOJI3BaHU
JaHHN 3a BasieXXuTe 1 CpefHO MeceyHuTe
TemnepaTtypu Ha Bb3gyxa 0T METEeOoposIo-
rmyHara ctaHuma Ha VIHcTuTyTa.

EkcnepvmeHTanHute  gaHHM  ca
mMaTemarumyecka obpaboTka No MeToda Ha
eJHOhaKTOPHNA AWCMNEPCUOHEH aHasn3
(ANOVA). WM3nonssaH € nporpamHuAT
npoaykt STATGRAPHICS PLUS.

PE3YJITATU N OBCBXXOAHE
3a nepuvoga Ha  npoy4yBaHe
(2014-2018 r.) 6aAxa HabnpaBaHu
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inter-row space. The harvesting of the
green mass is carried out in early
flowering stage. For the study period, a
total 17 cuttings were made: 2014, 2016
and 2018 - three cuts, and 2015 and
2017 four.

The vyield structural components
grass stand height and grass stand
density before every cut were determined.
The grass stand height in cm was
recorded as the majority of normally
developed stems were measured from the
surface of the soil to the top. It was done
in 5 places in each harvesting plot for
variants.

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

The green mass vyields (kg da™)
were estimated by regrowth, years and
average for the study period by weighing
the harvested green mass.

In order to determine dry matter content,
before every cut for each variant samples
of fresh mass (200 g) were taken The
samples were dried to constant weight in
a drying chamber at 105°C and weighted.

Data for green mass yield and dry matter
content to dry matter yield calculation
(kg da™) were used.

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

The experimental data were
analysed by the One-way analysis of
variance (ANOVA) method. The
STATGRAPHICS PLUS product was
used.

RESULTS AND DISCUSSION
During study period (2014-2018)
were observed significant differences in



3HauMTe/IHM pas/IMKM KakTo B Temnepa- | both the temperature sums and the
TYpHUTE CyMU, Taka M B KOIMYECTBOTO Ha | amount of rainfall and its distribution in
Ba/IEXNTE N TAXHOTO pasnpegeneHuve B | individual regrowths and years.
OTAETHNTE OTKOCK U TOAVHM.

Tabnuua 1. MeTeoposiormyHa XxapakTepucTrKa Ha nepnoaa Ha npoyyBaHe
Table 1. Meteorological characteristic of the study period

It°C
2016 | 2017

Banexw / Rainfull, mm
2015 | 2016 | 2017 | 2018

Meceuw, fecTaHEBKN

Months, decades 1896-

2005

1896-

2014 005

2014 | 2015 2018

> OKTOMBpY — MapT|

2 Octoler — March| 8118 3957

327,20 259,7) 320,3 311,6 946,7] 873,4 1191,2| 758,9 837,6

Anpun [ April | 7,5 21,8 222 272 4,6 14,8 109,8 72,21 156,2| 109,3 134,8 99,5

Il 53,2 11,9 36,3 50,3 4,0 20,6 96,6 137,6] 158,3 107,00 160,7 110,2

41 3,5 18,1 22,7 0 15,6/ 143,9 1325 123,0 129,1] 188,2 132,33

> 64,8 37,2 76,6 75,2 8,6/ 50,7 350,3| 342,3 437,5 3454 483,7] 3418

Maii / May I| 195 51 40,7 43,0 30,7 16,8 138,8 1753 127,61 152,5 204,0 1522

Il 38,2 0 2,0 13,8 0 21,3 156,6/ 186,3 156,0 165,7 178,3 167,7

Il 109,00 14,3 55,6 33,5 6,4 28,1 213,1 207,7 209,6 188,0 223,3 192,3

3] 166,7] 19,4 98,3 90,3 37,1 66,1 507,7 569,3 493,2 506,2 6056 512,2

FOHm / June I| 10,70 12,9 42,9 36,1 53,0 24,1 1924 2045 1821 2003 2253 1923

Il 55,8 10,8 28,0 24,3 16,00 30,0 194,8 219,9 230,8 203,3 233,8 2022

12,9 41,4 33 08 364 264 1975 190,3 247,8 2516 198,7 2121

> 794 651 742 62,1 1054 80,5 584,71 614,7| 660,7| 6552 657,8 606,6

Honm / July I| 28,2 11,8 2,2l 56,8 20,6 250 2202 2285 2350 2352 209,8 2201

Il 20,7 57 0 88 52,7 241 218,7| 239,8 241,00 224,44 231,6 2254

18,4 1,3 0,0 19,1 94,5 18,3 262,7 2945 286,3 267,8 251,2 2522

> 67,3 18,8 2,2l 84,7 167,8 67,4 7016 7628 7623 7274 6926 6977

Asryct /August || 0,1 874 0,0 0,0 4,4 15,8 241,61 241,3 256,7| 2659 237,1 281,0

| 24 47,6 37,1 3,6 8,7 16,3 244,6] 239,8 211,3 247,4 2351 2235

32,7 69,7 17,0 30,4 0,20 17,3 243,00 234,61 240,8 222,6] 267,2] 2354

>| 35,2 204,71 54,1 34,0 13,3 494 729,21 7157 708,8 7359 7394 7398

Centemspu / September || 25,2 0 0,0 41,2 30,6 143 204,9 2238 2294 2095 2244 193,

Il 0,7 646 11,9 0,0 214 152 1885 187,6 210,2 232,00 1951 1794

Il 41,2 48,6 48 1,0 13,8 151 143,6 161,21 143,4 1445 151,1 162,3

>| 67,1 113,21 16,7 42,2 65,8 44,6 537,0 572,6 583,00 586,00 570,6 535,3

ZAMpUN — CenTemBpl 4o o 458 41 391 1]

> April — September, 388,5 3980

367,5 3410,5| 3577,4 3556,1| 3507,6 3749,7/3426,2

Mpe3 2014 r. MeTeopoNornyHuTe The weather conditions in 2014,

yC/I0BKA NO3BOMMXA CenTOaTa Ha ftouep-
HaTa ga 6bAe U3BbpLUEHA B ONTUMA/THUSA
CpOK 3a KynTypata. HayanHute gpasum ot
pa3BMTUETO Ha JfiloLepHaTa npeMuHaxa
npu CpaBHUTENIHO HWCKa Basarosanace-
HOCT Ha noyeata U CPefHOAHEBHU TEM-
nepaTtypu okosio Hopmarta. 3acyllaBaHe-
TO cnepn centbara gosege Ao 3abaBeHO
MOHWKBaHe W MOTWCHAT pacTeXx Ha mna-
AnTe NouepHoBN pacTeHus. Mpoabiku-
TeNHWTEe 1 0BWUIHN Banexu npes crnejsa-
LMTe MeceuM OT BereTaumsTa Ha nouep-
HaTa CblL0 ce oTpasuxa HebnaronpusiTHO
BbpPXY pPasBUTMETO Ha TPEBOCTOMTE U
6s1xa pekonTupaHn 3 otkoca.
KonnmuecTBoTOo Ha Banexuite U
TemnepatypHuTe cymy 3a nepuoga

allowed alfalfa sowing at the optimal
agrotechnic time to be performed. The
early stages of alfalfa establishment
passed at relatively low soil moisture
supply and temperatures close to the
norm. Drought conditions after sowing
resulted in slow alfalfa germination and
growth suppressed of the young plants.

The prolonged and heavy rainfall in the
following months of the vegetation of
alfalfa also had a negative influence on
the stands development and 3 regowths
were harvested.

The amount of precipitation and
the temperature sums for the period April-
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anpun-aeryct npe3 20015 r. He ce OTKNO-
HABaxa OT CbOTBETHUTE MHOrOroAULLIHU
HOpMW. BnaronpuATHUTE METeoposIormy-
HW YCNOBUSA ocurypmxa Ao6bp pacTex u
pa3BuUTME Ha NPOoyYBaHUTE eKCrnepuMeH-
TasTHM nonynauumn BbB BCUYKN NOAPACTH.

Mpe3 2016 r. meTeoposiIornyHUTE
ycnoBus 6sxa 61aronpusaTHU B Ha4anoTo
Ha yeTBbpTaTa Beretayus Ha
nouepHarta. EceHHo-3MMHOTO (OKTOMBPY
2015 r. - mapt 2016 r.) BNarosanacssaHe
Ha nouBara 6ewe [AocTaTbyHO 3a
dopMMpaHe Ha cuneH MbpBM NOAPAacT.
Cnepf HacTbNWAOTO TpalHO 3acyllaBaHe
B CrejBalluyTe Meceuu, pasBUTUETO Ha
nouepHara 6Gewe notucHato M ca
N3bPLUEHN TPU KOCUTOMN.

Temnepatypute n BanexuTte npes
2017 r. 658xa 6NU3KM A0 ABATOCPOYHUTE
HOpMU UK 6naronpuATHY 3a Ku3sABa Ha
NPOAYKTUBHUTE Bb3MOXHOCTU Ha n3cnesa-
BaHWUTe nonynauuun. B kMMmMaTM4yHO OTHO-
leHve nocrniefHaTa roguHa Ha u3cnep-
BaHeTO Oewe cxogHa ¢ 2016 r. n ce
onpefens Karo OTHOCWUTesHO Hebnaro-
npusaTHa.

Mpe3 roguHMTe Ha npoyyBaHe ca
YCTAHOBEHW 3HAUYUTENHW pPas3IMunsg B
cTeneHTa Ha eHoTMnHa nposiBa Ha
n3cnieflBaHUTE KOSIMYECTBEHU MNPU3HALM.
BucounHata Ha pacTeHusiTa € efiuH OT
OCHOBHUTE CTPYKTYPHU KOMMOHEHTU Ha
NPOAYKTUBHOCTTA Ha (hypax npu nouep-
HaTa, onpefensw, B ronasMa CcTeneH
BenMumMHata Ha opmupaHua ao6us
3e/leHa 1 cyxa maca. Kato konvyecTtseH
Nnpu3HaK, cTeneHTa Ha oeHoTunHaTa my
nposia ce 06ycnaBs OT UHTEH3NBHOCTTA
Ha NpoMeHNTe Ha (akKTopuTe Ha cpeaaTa.

JaHHuTe npepnctaBeHn Ha Tabnuvua
2 nokasear, Ye B rogmHarta Ha cb3jaBaHe
Ha onuTa ekcrnepuMMeHTaslHMTe mnonyna-
uun ca hopMupan OTHOCUTESTHO U3pas-
HeHWM No BUCOYMHaA TpeBocTou. OT OT4ve-
TEHUTE CTOMHOCTM € BUAHO, Ye pas/iu-
KNTe Mexay npoyysaHuTe nonynauum u
copt lMNpucta 3 ca B Nosi3a Ha cTaHaapTa.

August 2015 were not deflected to the
long term norms. The favourable weather
conditions ensured good growth and
development of the studied experimental
populations in all regrowths.

The meteorological conditions in
2016 were favorable at the beginning of

the fourth alfalfa growing season.
Autumn-winter soil moisture  supply
(October 2015 - March 2016) was

sufficient for vigorous first regrowth. After
the prolonged drought in next month the

alfalfa  stands development  was
suppressed and 3 regrowths were
hervested.

The temperatures and rainfall in
2017 were close to the long-term norms
and favorable for expression of
productive potential of the populations
studied. The final year of study in respect
to meteorological conditions was similar
to 2016 and was defined as relatively
unfavorable.

Significant differences in the extent
of phenotypic expression of the
quantitative traits studied were found
during the years of study. Plant height is
one of the main structural components of
alfalfa  forage  productivity,  which
determines to a large extent the amount
of green mass and dry matter yields. As a
gquantitative trait, the extent of its
phenotypic expression is determined by
the intensity of changes in the
environmental factors.

The data presented in Table 2
showed that stand grasses of
experimental populations were relatively
equally high in the year of the stand
establishment. The reported values
showed that the differences between the
populations studied and Prista 3 variety
were in favour of the standard.
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Tabnuvua 2. BucounHa Ha TPeBOCTOS Ha eKCnepuMeHTauTHX nonynaunm fLuepHa
Table 2. Grass stand height of alfalfa experimental populations

TWUYEH MoTeHUMan 3a npusHaka ce 3anas-
Ba Mpe3 BTOpara roAuHa Ha npoy4ysaHe.
Mo-cbLecTBEHN pa3Nnunsa B OTYETEHUTE
CTO/iHOCTWUTE ce HabnogasaT npes Tpe-
TaTa rogvHu. EctectBeHata BMCOYMHA Ha
pacTteHusTa npes TpeTaTta Beretauus e B
rpaHuumrte ot 75,83 cm 3a Clly;-3B go
68,25 cm 3a CI;;-3A, Npu CTOAHOCT Ha
npusHaka 3a craHgapta 75,00 cm.
Pesyntatute OT CTatuCTUYECKUSA aHasn3
nokassar, 4ye CIly;,-3A fokasaHo ce oTu-
YyaBa C MO-HUCKN PacTeHUs B CPaBHEHWEe
C ocTaHanuTe nonynauun. B nocnegHute
[BEe PEKO/ITHU TOANHU BCUYKM monyniauun
ca ¢ no-gobpa cheHoTUNHa nposiBa Ha
npu3Haka BUCOYMHA Ha pacTeHusaTa oT
copt lNpucta 3. MNpe3 yeTsbpTaTa rognHa
Hali-BMCOKN TpPeBoCTOM dpopmMupaT nony-
naumnte SSgg -3 (78,50 cm) n Crly, -4
(75,25 cm), a npe3 netata CIy;-3B un
MF-23, cvoTBeTHO 67,50 cm 1 66,58 cm.
CpegHo 3a netroguliHuA nepuos Ha
uscnefsaHe 3a nonynauumrte ce ycrtaHo-
BABaT 6/113KM CTOMHOCTY 3a BUCOYMHA Ha
pacTteHusiTa, KOeTO BEPOATHO € pe3yntar
OT pas/imyHaTa UM peakuus KbM CTerneH-
Ta Ha MNPOMeHuTe Ha hakTopute Ha
cpepata npu opmMupaHe Ha oTAaesiHuTe
nogpactn. C no-cnaba ceHoTUMHA
npossa ce otkpossa CIlly;-3B.

EkcnepvmeHTaniHN BuncounHa Ha pactenusaTa / Plants height, cm
nonynaumu % KbM
Experimental 2014 | 2015 | 2016 2017 2018 Epe””o Mpucta3 | CV
populations VErage by vs. Prista 3
Mpucta 3 /Prists 3 54,00a |[72,00a | 75,00 ab|69,50 d 63,75 c | 66,85 ab 100,00 12,40
MF-23 52,00a |72,00a | 70,67 bc | 73,19 bcd | 66,58 ab | 66,89 ab 100,06 12,99
CMy;-3A/ SP1;-3A 52,00a |69,00a |68,25 ¢ | 74,31 abc | 65,00 bc|6571 b 98,29 12,73
ClM1,-3B / SP1;-3V 53,00a |[72,00a |7583 a |[70,50 cd |67,50 a |67,77 a 101,38 12,96
CMy;-4/SPy;-4 52,00a |70,00a | 74,33 ab | 75,25 ab | 64,75 bc | 67,27 ab 100,63 14,11
SSg0-3 52,00a |[70,00a | 71,25 abg 78,50 a |64,33 bc|67,22 ab 100,55 14,71
SSes-7 53,00a |71,00a | 70,97 bc | 74,13 bc | 66,42 ab| 67,10 ab 100,37 12,44
Cpepro sanonynauute | g, g3 | 7967 | 7188 74,31 6576 | 66,99
IAverage for populations
LSDsyy 2,56 3,49 4,90 4,36 2,32 1,73
LSD1y 3,50 4,75 6,68 5,94 3,16 2,37
LSDoaesy 4,71 6,41 9,00 8,01 4,26 3,19
CVv| 1,50 1,71 3,82 4,08 2,09 0,94
CTONHOCTWTE B KOMIOHWTE C efjHa ¥ Cbluya bykBa HAMAT Joka3aHOCT Ha pasnukute npu P < 0.05
The values in the columns followed by same letter are not significantly different at P < 0.05
TeHaeHUusATa 3a WU3PaBHEH reHe- The tendency of equal genetic

potential for the trait was kept in the
second year of study. More considerable
differences in reported values were
observed in the third year. The plants
natural height was in the range of 75,83
cm for SP4;-3V to 68,25 cm for SP4;-3A
during the third growing season, at a
value of trait for standard — 75,00 cm.
The results of the statistical analysis
showed SP1;-3A with significantly shorter
plants was distinguished in comparison to
the other populations. In the last two
productive years the all populations were
exhibited a better phenotypic expression
of the plants height trait than Prista 3. In
the fourth year, SSg-3 and SPi,-4
populations the highest grass stands
formed 78,50 cm and 75,25 cm,
respectively. SP3;-3V (67,50 cm) and
MF-23 (66,58 cm) with the highest values
were distinguished during the fifth year.
An average for the five-year study period
for the populations were found close
values of stands height, probably
resulting from their different response to
the extent of the changes of the
environmental factors during the individual
regrowths development. SP;;-3B was
differed by a lower phenotypic expression
of the trait.
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OT pgaHHMTe 3a cTabunHocTTa Ha
nokasarens ce BWXAa, Ye BUCOYMHATA €
Bapvpasa B MoO-ronsiMa cTeneH npes
roAMHNUTE, OTKOJIKOTO MexXay nonynauuu.
CToliHOCTUTE Ha BapuauMoHHUTE koedn-
UMEHTN onpefenst creneHTa Ha (heHo-
TUMNHOTO BapupaHe Ha nokasaTesis
Mexay nonynaumute Kato crnata u
cpefHa 3a nepuoga Ha uscnepggaHe.

Pe3yntatute OTHOCHO NAbLTHOCT
Ha TPeBOCTOSl, W3pa3eH upe3 6GPOIi
cTb6na Ha m° nokassar, ue npes
nbpBaTa Beretauust SSgg -7 (196 6p.) ”
CMy-4 (194 ©6p.) npeBuwaBar no
CTOHOCTM Ha npusHaka, KakKTo
ctaHgapTta (177 6p.), Taka 1 cpegHaTta
CTOMHOCT 3a Mpoy4yBaHUTE nonynauuu
(178,2 6p.) (Tabnuua 3). Haii-Hucka
CTOMHOCT 3a npu3HaKa € OoT4yeTeHa 3a
CMy;-3A — 169 6p.

Data for trait stability showed that
the plants height varied more over the
years than among the studied
experimental populations. The variation
coefficients values determined the degree
of phenotypic variation of the trait
between the experimental populations as
weak and as medium during the study
period.

The results regarding the grass
stand density, expressed by stem number
(SN) per m?, indicated SSgg -7 (196 SN)
and SP»-4 (194 SN), exceed in value of
the trait both standard (177 SN) and the
mean value (178,2 SN) for the
investigated populations in the first
productive year (Table 3). The lowest
value for SP3;-3A (169 stems/m®) was
reported.

Ta6numua 3. MAbTHOCT Ha TPEBOCTOS Ha EKCNEPUMEHTasTHM Nonyaymm nouepHa
Table 3. Grass stand density of alfalfa experimental populations

= - v
EXCRepUMeHTaNHM Bpoii cTbbNna Ha egnHMua nowy, / Stems number per u;]/(l)t l:(;a (m?)
nonynauuun Cpep'Ho
: : 2014 2015 2016 2017 2018 Mpucta 3 Ccv
Experimental populations Average % vs. Prista 3
Mpucta 3 /Prists 3 177 abc |[515 b |467a |318 a 359 a | 3672 b 100,00 36,08
MF-23 169 bc |532ab |460a [322 a [365 a | 369,6 ab 100,44 37,55
CIM1:-3A / SP1;-3A 160 c 554ab |446a |343 a |[350 a | 370,6 ab 100,71 39,30
CIM1:-3B / SP1;-3V 168 bc |530ab |438a [330 a |366 a | 3664 b 99,56 36,76
CMi2-4/SPi,-4 194ab |586 a |465a [349 a [352 a | 3892 a 105,76 37,57
SSg0-3 182 abc |[502 b |490a [313 a |[348 a | 3670 b 99,73 36,25
SSes-7 196 a 510 b |479a |322 a [363 a | 374,0 ab 101,63 33,81
CpegHo 3a nonynauure
Average for populations 178,2 | 535,7 | 463,0 | 329,8 | 357,3 372,5
LSDsy 25,20 | 61,21 | 52,25 | 35,80 | 24,33 21,88
LSDyy 34,31 | 83,33 | 71,13 | 48,75 | 31,72 29,46
LSDg19 46,28 | 112,41 | 95,96 | 65,76 | 42,78 37,78
CV|_ 7,59 5,44 3,87 4,06 2,12 2,15

CTONHOCTWTE B KOMIOHWTE C efiHa U Cbluya BykBa HAMAT [oKa3aHoCT Ha pasnukute npu P < 0.05
The values in the columns followed by same letter are not significantly different at P < 0.05

Mpe3 BTOpata roguHa 6poAT Ha
cTbbnata Bapupa B rpaHuumute ot 586
6p./m> (CMy, - 4) po 502 6p./m? (SSy -3)
M COYM NO-BMCOK MOTeHumasn 3a cTbbo-
obpasyBaHe Ha nonynauyuute OT CTaH-
JapTa. B cnepgsalwimrte roaMHn Ha npoyd-
BaHe 3a eKCcrepuMeHTaslHuTe nonynaumm
Ce KoHCTaTupaTr OTK/IOHEHWA OT ovepTa-
HUTEe TeHaeHUuun. OTYETEHUTE CTOMHOCTK
rnokassar, 4Ye mnpes3 TpeTara Beretauus

In the second year, the stems
number varied in range from 586 SN
(SP;, - 4) to 502 SN (SSg-3) and
indicated a higher stem formation
potential of the populations than the
Prista 3 standard. There were detected
some deviations from outlined trends for
experimental populations in the following
years of study. The reported values
showed that SSg-3 population formed a
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CpaBHUTE/THO NO-TONIAMO KO/IMYECTBO CTbO-
na e opmupana nonynaumsi SSg, -3.
YctaHoBeHus 3a Clly,-4 no-gobbp noTeH-
uman 3a cTbb/1006pasyBaHe ce 3anassa, C
U3KI0YeHe Ha nocnegHara roguHa. lMNpes
yeTBbpTaTa M nertara Bere-tauuu nonyna-
uuMTEe ca CbC CPaBHUTE/SIHO MW3paBHEHa
NABbLTHOCT Ha TpesBocTtouTe. CpegHo ot 17
oTkoca SPi»,-4 hopmupa 3HAYMTENHO MO-
ronsMm 6poi ctbbna Ha egvHMUa now, B
cpaBHeHVe cbC cTaHgapTa lMpucta 3
nonynauuute CIy;-3A 1 SSq, -3.

OT CTOHOCTUTE Ha BapuaunoHHWUTE
KoepmMuMeHTn ce YycTaHOBfIBA, 4Ye aHa-
NIOTUYHO Ha fJaHHMTe 3a ecTecTBeHa
BMCOYMHA Ha pacTeHuATa, nokasarensr
NIbTHOCT Ha TPEBOCTOSA € Mnokasan no-
ronsaMa BapuvabunHOCT npe3  roAuHUTE,
OTKOMIKOTO MeXAy Mpoy4yBaHuTe 06pasupm.
BvuaHo e, ye 3a nepuoga Ha npoy4ysaHe C
no-gobpa cTabusiHOCT ce XxapakTepusupa
SSgg-7 (CV=33,81%).

[aHHnTe 3a OCHOBHWA nokasaTtes
[obuB cBexa BeretatuBHa maca, npeg-
cTaBeHW Ha Tabnuua 4, nokassaT He3Ha-
YUTENIHW Pas3Nnuusa  Mexagy npoy4ysaHuTe
nonynaumMm B roguHata Ha Cb3gaBaHe Ha
nocesute. Haii-BMCOKM CTOMHOCTM  ce
oTunTaT 3a SSgs-7 (2849 kg da™), cneagaH
0T SSy -3 (2829 kg da™) v Mpucta 3 (2828
kg da™).

relatively more stems during the third
growing season. A higher stems
formation potential established for SP1,-4
was kept, except the last growing season.
In the fourth and fifth growing season, the
populations developed stand grasses
with a relatively equal density. An
average of 17 cuts SP;,-4 formed
significantly higher stems number per unit
area compared to Prista 3 standard and
SP;;-3A and SSg,-3 populations.

The variation coefficients values
showed similarity to the results for grass
stand height. The analyzed trait varied
more significantly over the years than
among the populations studied. It was
determined that for the period of study
SSgs-7 population characterized with
better stability (CV= 33,81%).

Data for the main indicator fresh
vegetative mass yield presented in Table
4 showed significant differences between
the populations studied. In the year of
stand establishment, the highest values
was reported for SSgg-7 (2849 kg da'l),
followed by SSg -3 (2829 kg da™) and
Prista 3 (2828 kg da™%).

Tabnuua 4. lo6MB 3eneHa Maca Ha ekCnepuMeHTa/IHM Nonynaunmn arLepHa
Table 4. Green mass yield of alfalfa experimental populations

EkcnepymMeHTas HN [lo6vs 3eneHa maca, kg da”’ / Green mass yield, kg da™
nonynauuun % KbM
Experimental 2014 | 2015 | 2016 2017 2018 ipe'q”o’ Mpucta3| CV
populations VErage | \s. prista
Mpucta 3 /Prists 3 2828 ab [ 9802 ab |8113cd |8755 d 3603 e 6620,2 ¢ | 100,00 | 48,00
MF-23 2726 ab | 9350 b | 8245 abcd| 9457 c 3928 b 6741,2 bc| 101,83 | 47,19
CIMy;-3A / SP13-3A 2622 b |10044 a | 7939d 9920 abc | 3878 bc |6880,6 ab|] 103,93 | 50,09
CMy;-3B / SP1;-3V 2624 b |9527 ab |8442ab |9490 c 4190 a 6854,6 ab| 103,54 | 47,05
ClMy,-4/SPyp-4 2788 ab | 10092 a | 8511 a 10102 ab| 3723 de |7043,2 a| 106,39 | 50,17
SSq0 -3 2829 ab | 9804 ab | 8338 abc | 10410 a | 3758 cd |7027,8 a| 106,16 | 49,90
SSgs-7 2849 a | 9853 ab | 8116 bcd | 9831 bc | 3843 bcd|6898,4 ab| 104,20 | 48,38
CPearo 3anonyniaumute | 5739 7| 97883 | 82652 | 98683 | 3886,7 | 6907,6
IAverage for populations
LSDss 212,98 | 657,74 | 326,64 | 57598 | 152,58 | 194.74
LSD; 289,94 895,23 444,71 784,20 207,72 265,14
LSDo1d 390,87 | 1087,60 599,88 1057,92 280,20 357,65
CV| 3,64 2,71 2,46 5,54 4,85 2,18

CTOWHOCTUTE B KOJIOHUTE C eAHa U cblya GykBa HAMAT A0Ka3aHOCT Ha pasnukute npu P < 0.05
The values in the columns followed by same letter are not significantly different at P < 0.05
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Mpe3 BTOpaTa peKoNTHa roguHa
TEHAEHUMATA 3a HE3HAUUTETHN Pa3/IvKN,
KakTo Mexay npoy4ysBaHuTe nonynauun u
CTaHgapTa, Taka W Mexgy Tax ce
3anasa. O6WKWAT roguweH Ao6us e B
avanasoHa ot 10092 kg da™ (CMyp.-4) Ao
9350 kg da™’ (MF-23). BUCOK reHeTuueH
noTeHUMan 3a NPOLYKTMBHOCT Ha CBeX
dypax e yctaHoBeH u 3a Clly;-3A (10044
kg da'). Mpe3 cneggawute roAvHU
BapupaHeTo B [06MBMTE Ha ekcrnepu-
MEHTa/IHUTE nonynauuu ce 3anassa, C
U3K/IOYEHME Ha TpeTara, korato 3a
BCUYKM Ca OTYETEHU G/IM3KM CTOMHOCTW.
CbC cunHa (peHoTMnHa nposiBa Ha
TEHUTE KOHTpO/IMpaliM npu3Haka ce
oTkposiea nonynauuata Clli,-4. PekonTu-
paHuTe p[ob6vBM 3eneHa Maca udepTast
TEHOEHUMSA 3a BUCOKA MPOLYKTUBHOCT U
Ha SSgyq -3. Hail-Hncka NpoayKTMBHOCT Ha
cBex hypax ce yctaHoBsiBa 3a MF-23 1
SSgs-7.

OT 0606LUeHNTE AaHHK Ce BMXAA,
ye BCUYKN eKCNepyMeHTasIHW nonynaumm
ca C MO-BUCOK CpefeH roavueH pJobus
3eneHa maca (0T 7043,1 kg da™ 3a CM,-4
[0 6741,1 kg da® 3a MF-23), crnpsmo
cTangapta Mpucta 3 (6620,1 kg da™).
YCTaHOBEHMTE pas3/iMky Mexagy nonyna-
umnte ca B nonsa Ha Cllp-4, SSgo-3 M
SSgg -7. OTyeTeHuTe MpeBULLEHUA OT
6,39%, 6,14% u 4,2% cnpamo Prista 3 ca
CTaTUCTUYECKM [JoKasaHu. Pesyntatute
3a BapuabunHocTTa Ha p[o6buB 3eneHa
Maca ca €e[HOMoCOYHM C Tesnm 3a
npu3HauMTe BUCOYMHA Ha pacTeHuATa u
6poii cTb6nata Ha m>.

OTHOCHO CbAbpXaHMeTo Ha Cyxo
BELLEeCTBO B 3e/ieHaTa maca 3a nepuoga
Ha MpoyyBaHe ce YCTaHOBSABAT 3Hauu-
TE/IHN pPas3/IMKM B CTOMHOCTUTE MO roAu-
HK, oT 34% (MF-23) npe3 netaTa Bereta-
uma po 24,75% (Mpucta 3, ClMy;-3A un
Cy;-3B) npes BToparta (Tabnuua 5).

There were found more significant
differences, both among populations
studied and between them and the
standard in the second productive year.
The total annual yield was in the range of
10092 kg kg da™ (SP1»-4) to 9350 kg da™
(MF-23). It was also found a fresh forage
productivity high genetic potential for
SP11-3A (10044 kg da™). The reported
value for SP1;-3A (10044 kg da™) outlined
trend for high genetic potential. In the
following years, the variation in the yields
of the experimental populations was kept,
with the exception of the third one, when
close values was reported for all. SP;,-4
population with a strong phenotypic
expression of the genes controlling the
trait was distinguished. Green mass
yields harvested for SSg-3 outlined
tendency for high productivity, too. The
lowest fresh forage yield was found for
MF-23 and SSgs-7.

The summarized data showed that
all experimental populations have a
higher average annual green mass yield
(from 7 043,1 kg da™ for SP,-4 to 6 741,1
kg da™ for MF-23) in comparison to Prista
3 standard (6620,1 kg da'). The
differences found between populations
were in favour of SPi,-4, SSg-3 and
SSgs-7. Reported excesses of 6,39%,
6,14% and 4,2% versus Prista 3 was
statistically significant. The results for
green mass Yield variability were one-way
with those for plants height and stems
number per m?.

Concerning dry matter content in
the green mass, significant differences in
the values for study period were found,
from 34% (MF-23) in the fifth growing
season to 24,75% (Prista 3, SP1;-3A and
SP,;-3B), in the second one (Table 5).
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Tabnuua 5. lo6MB cyxa Maca Ha ekcnepuMeHTas/THU nonynaumn fouepHa
Table 5. Dry matter yield of alfalfa experimental populations

EkcnepumeHTantin  [ChabpxaHue Ha Cyxo BELEeCTBO B 3eieHara Maca / Dry matter content in green mass, %
nonynaLum +- KbM
Experimental 2014 | 2015 | 2016 | 2017 | 2018 | GPeARO | npuera3 | cv
populations Verage L vs. Prista 3
Mpucta 3 /Prists 3 25,71 24,75 29,00 29,5 32,33 28,26 9,80
MF-23 25,50 25,25 29,00 29,5 34,00 28,65 0,39 11,20
ClM1:-3A / SP131-3A 24,33 24,75 28,33 27,5 29,33 26,85 -1,41 7,25
CIMy1-3B / SP1;-3V 25,42 24,75 30,00 27,5 33,67 28,27 0,01 11,76
ClMy,-4/SP-4 24,57 25,00 30,00 28,5 32,00 28,01 -0,25 10,36
SSqp -3 24,60 25,00 30,00 29,5 33,00 28,42 0,16 11,26
SSgs-7 25,76 25,25 29,33 29,5 33,00 28,57 0,31 9,56
CpeaHo sanonynaunte| ,q o5 | 5500 | 2944 | 28,67 32,50 28,45
IAverage for populations
CV| 3,84 0,91 2,22 3,30 4,78 2,42
EKcrepuMeHTaHN 061B cyxa Maca, kg da™ / Dry matter yield, kg da”
nonynauun % KbM
Experimental 2014 | 2015 2016 2017 2018 CpegHo | MpucTa 3 cv
populations % vs. Prista 3
Mpucta 3 /Prists 3 727 a [2426 ab [2353 cd 2582 b (1182,2 cd |1854,0 c 100,00 45,35
MF-23 695 ab (2361 ab [2391 abcd| 2740 b |1389,6 ab |1915,2 bc 103,30 44,23
CIMy1-3A / SP1;-3A 638 b 2486 ab [2302 d 2727 b [1157,5 d 1862,0 ¢ 100,43 48,97
ClM1,-3B / SP1;:-3V 667 ab [2358 b (2448 ab 2650 b [1439,2 a 1912,4 bc 103,15 43,78
ClMy,-4/SP,-4 685 ab [2523 a (2468 a 2973 a [1239,9 bcd | 1977,6 ab 106,67 48,91
SSgq0-3 696 ab (2451 ab [2418 abc | 3094 a [1308,7 abc [ 1993,4 a 107,52 48,59
SSgs-7 734 a 2488 a [2353 bcd | 2973 a |1295,1 abcd| 1968,6 ab 106,18 46,86
CPeaHo 3anonynaunTe| gor o | 94445 | 23967 | 2859,5 | 130450 | 1938,20
IAverage for populations
LSDsy 76,30 | 164,00 94,70 168,20 150,58 69,45
LSD;¢ 103,86 | 223,31 128,97 228,98 205,00 93,69
LSDg.10¢ 140,10 | 301,23 173,98 308,87 276,54 125,21
CV| 4,80 2,62 2,46 6,83 8,03 2,89

CTONHOCTWTE B KOMIOHWTE C efiHa 1 Cbluya BGykBa HAMAT [oKka3aHoCT Ha pasnukute npu P < 0.05
The values in the columns followed by same letter are not significantly different at P < 0.05

BuaHo e, ye npe3 nbpBaTta pekosT-
Ha rofvHa Hali-BMcoka CTOMHOCT 3a noka-
3aTens e oryeTeHa 3a SSgg -7 (28,30%),
a Han-Hucka 3a CIMy;-3A (25,30%). 3a
eKcnepumeHTasIHUTe nonynaumm ca oTye-
TEHW CPaBHUTENHO OIM3KM CTONHOCTU
npes BTopara W TpeTara roguHa v Ha-
pacTBaHe Ha pasnuvkuTe npe3 4eTBbp-
TaTa 1 netarta Beretauus. CpegHo 3a net
rOAVHM MO-HUCKO CbAbpXaHe Ha Cyxo
BewectBo e otdyeteHo 3a Cll;-3A
(26,85%). Mpu octaHanuTe nonynauuu
pasfMknTe B CTOMHOCTUTE 3a NokasaTtens
He ca CbLecTBeHWU. BapnaunoHHuaT aHa-
I3 nokasea, 4e 3a nepmoga Ha npoyud-
BaHe C Hai-cnaba BapuMabW/IHOCT Ha
cyxoTo BellecTBo (CV=7,25%) e nonyna-
ymsata Clly;- 3A, oTiMyaBalla ce ¢ Hai-
HMCKa CTOMHOCT 3a nokasartens.

During the first productive year, the
indicator highest value for SSgg-7
(28,30%) was recorded, and the lowest
for SP,;-3A (25,30%). Relatively close
values for experimental populations were
found in the second and third years. The
differences between them increased in
the fourth and fifth growing season.

Mean for five years lower dry matter
content was reported for SP;;-3A
(26,85%). For other populations,
differences in indicator values were not
significant. The variation analysis showed
SP11-3A population distinguishing with
the lowest value for dry matter content
was with the lowest indicator variability
(CV = 7,25%) for the study period.
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[JaHHnTe 3a dopmupaHaTa cyxa
BeretatMpHa Maca npe3 neTroguwHuA
nepuog Ha npoyuysaHe, NpeacTaBeHn Ha
Tab6nuua 5, nokaseaT 3HauUUTeHW pasnu-
yna B CTeneHTa Ha (peHoTMnNHa nposisa
Ha npu3Haka. OTyeTeHuTe CTONHOCTK
coyar CbWO W3BECTHM OTK/IOHEHUS OT
TeHAeHuMATa 3a [0o6uB 3efieHa Mmaca,
BBMNPEKN Ye TeHAEeHLMATA 3a BUCOKa Npo-
OYKTUBHOCT Ha nonynauuuTe ce 3anassa.

Mpe3 Tpu OT rOAMHUTE Ha-BUCOK
[OOMB Ha cyxa mMaca € pekonTupaH npu
CMy, -4 (nbpBa, BTOpa M 4yeTBbLPTA) U
SSgg -7 (BTOpa, TpeTa M 4veTBbpTa). C
BMWCOK MNOTEHUMan ce OTKposiBaT CbLLO
CIy, -3B - npe3 TpeTa 1 neta Beretauns
n SSqo -3 - Npe3 yeTBbPTA M NeTa. [ocTo-
BEPHU pasnuuusa mexagy obpasuyute nomny-
naymute ca yCTaHOBEHM nNpe3 nbpsa,
yeTBbpPTA M NeTa pekonTHa roguHa. CToi-
HOCTWTE 3a CpeAHUs rogulleH Ao6uB cyxa
Maca €efHOMoCoYHM C Te3n 3a [obuB
3esieHa maca. W3BecTHO OTK/IOHEHME OT
Tasn TeHAeHuuATa ce otumnta 3a Cll1;-3A 1
MF-23. BugHo e, 4ye no gobms 3esnieHa maca
Cl3;:-3A npesuwasa ctaHgapTta ¢ 3,93%,
HO B pe3ynTaTt Ha No-HUCKOTO CbAbpXaHue
Ha Cyxo BeLWecTBO B T[OoAWMHWTE Ha
npoyyBaHe, ce u3paBHsIBa Mo A06UB cyxa
maca (100,43%). Pesyntatute 3a pgpata
nokasarensa npu MF-23 ca B nNpoTu-
BOMOJIOXXHA Mocoka. [MonynaumaTta u
cTaHgapTa ca C u3paBHEH cpefeH fo6uB
Ha cBexX duypax, Ho MF-23 chopmupa no-
BMCOK f06MB cyxa Maca oT lNMpucta 3. 3a
neproga Ha npoy4YBaHe Hai-BMCOK A06MB
Ha cyxa Maca e yCcTaHOBeH 3a SSgp-3,
ClMyy-4 v SSgg -7, LOCTOBEPHO MNpeBu-
wasawu copT lMpucTta 3, CbOTBETHO CbC
7,52%; 6,67% 1 6,18%.

Pasrnexpgaikun no rogvHu gaHHute
3a OCHOBHUTE €/IEMEHTU Ha MpPOAYK-
TMBHOCTTa Ha oypax ce BWXAa, 4ye au-
dhepeHuMpaHeTo Ha npoy4ysBaHuTe Mony-
naumute no OTHOLWIEHME Ha BUCOYMHATA
Ha TPEBOCTOS HapacTBa OT NbpBaTta KbM
yeTBbpTaTa rogmHa. 3a nokasarens 6pori
CcTbbna Ha eguHUUa nnow, andepeHun-
paHeTo € CPaBHWUTESIHO MO-FO/ISIMO MNpe3
NMbpBUTE FTOAMHW, a B CriefBaljute Hama-
NsiBa. YCTaHOBEHWUTE pasnunyuns npu ene-

The dry matter yield data for the
five-year study period are presented in
Table 5. The results showed significant
differences in the degree of trait
phenotypic expression. Reported values
also showed some exceptions from the
tendency for green mass vyield, although
the trend for high productivity of
populations was kept.

In  three of the years of
investigation, the highest dry mass yield
were harvested at SPi,-4 (first, second
and fourth) and SSgs-7 (second, third and
fourth). With high productive potential
were also outlined both SP,;,-3B (third
and fifth growing season) and SSgo-3
(fourth and fifth growing season).
Considerable differences between
populations were established during the
first, fourth and fifth productive years. The
mean annual dry matter yield values were
one-way with those for the green mass
yield. For SPy;-3A and MF-23 some
deviations from this tendency were
reported. There was found SP;;-3A
exceeding the standard by 3,93% in
respect green mass yield but as a result
of the lower dry matter content in the
years of study, the population was with
equal dry matter yield (100,43 %). The
results for both indicators were opposite
for MF-23. The population and the
standard were with equal average fresh
forage yield, but MF-23 produced higher
dry matter yield than Prista 3. For the
study period the highest dry matter yields
for SSg0-3, SPi,-4 and SSgs-7 were
found, which exceeded Prista 3 by
7,52%; 6,67% and 6,18%, respectively.

Considering data for the main
forage productivity components, they
showed the differentiation of studied
populations regarding grass height
increased from first year to the fourth
one. For the stems number per unit area
indicator, the differentiation of the
populations was greater in the first years,
and in the following decreased.

The differences observed in components
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MEHTUTE onpefensawm npPoayKTMBHOCTTA
Ha dyypax 0b6sicHsBaT B rosisiMa CTeneH
nosnyyeHnTe pesynratu 3a 4o6us 3eneHa
M cyxa maca.

3HaunTenHata BapuMabUNIHOCT Ha
[OOGMB 3efieHa M cyxa Maca Cblo e
pesyntar U OT C/IOXKHOTO B3aMMOAEN-
CTBME TeHOTMN - OKoNHata cpepa, U
YNATO CTeneH 3aBUCKM OT TEHEeTUYHUSA
CbCTaB Ha ekcrnepuvMeHTaslHuTe nonyna-
UMM M OT WHTEH3MBHOCTTA Ha Bb3geit-
CTBME Ha KOHKpeTeH hbakTop Ha cpepata
no Bpeme Ha popMupaHe Ha nogpacTute
B rOAVHUTE Ha Npoy4yBaHe.

OTHOCHO nokaszatens AbaroTpai-
HOCT, OTYeTeHuTe CTOHOCTM 3a npoyuyBa-
HUTE KOMIMYECTBEHU MpU3HaLM npe3 netara
roguMHa gokassat, 4e C yBennyaBaHe Bb3-
pacTTa Ha MoceBuUTe, eKCnepuMeHTa/IHUTe
nonynauum copmMupaT CpaBHUTENTHO BUCO-
KN TPEBOCTOM U 3ana3BaT OTHOCUTESIHO BU-
COK NnoTeHumas 3a cTbb/1006pasyBaHe, ocu-
rypsisawy nobpa nabTHOCT Ha NoceBuUTe U
hopmupaHe Ha cTtabuneH 4o6buB Ha dypax.

3aKMOUNTENHUAT aHanNu3 Ha pe-
3ynrartute 3a neTrofuviHNA nepuoga Ha
npoyysaHe nokas3sa, 4Ye NO OTHOLUEeHue
BMCOYMHA Ha TPEBOCTOA MEXAy ekcnepu-
MeHTaNHUTEe nonynaumm HAMa 40CTOoBep-
HW pa3nvkn. CpegHo oT 17 oTkoca nomny-
naumara Clli,-4 aokasaHo ¢opmupa no-
roNsiMo Konm4yecTBo cTbbNa Ha efuHuLa
nnowy (389,2 6p.) B cpaBHeEHNe CcbC COPT
Mpucta 3 (367,2 6p.) n ABe OT npoyysa-
HUTe nonynauun. EKcnepvMeHTanHuTe
nonynauum ca ¢ BUCOK reHeTUYEH NOTEH-
uman 3a NPoayKTMBHOCT Ha dhypax, dop-
MUpalrikn NO-BUCOK CpefeH roAuvLleH
[06uB 3eneHa mMaca (o1 7043,1 kg da™ 3a
ChMy-4 fo 6741,1 kg da’ 3a MF-23) u
no6uB cyxa maca (oT 1993,4 kg da’ 3a
SSg-3 [0 1862 kg da’ 3a CrMy-3A),
cnpsamMo ctaHgapTa (cboTBeTHO 6620,1 kg
da™ n 1854 kg da'l). C Haii-cunHa goeHo-
TUNHa NposiBa Ha OCHOBHUSA MoKasaTten
NPOAYKTUBHOCTTa Ha hypax ce OTKpos-
BaT Clly,-4, SSg9-3 1 SSgg-7 [OCTOBEPHO
npesuvwwasalin ctaHgapTa copt MNpucta 3
no pobus 3eneHa maca, CbOTBETHO C
6,39%, 6,16% 1 4,2%, a Nno go6mB cyxa
Maca, CbOTBETHO € 6,67%; 7,52% 1 6,18%.

determining forage productivity explain to
a large extent the results obtained for
both green mass and dry matter yields.

The significant variability of green
mass yield and dry matter was also the
result of the population x environmental
interaction which extent depends on the
genetic composition of experimental
populations and on the intensity of
impacts of particular environmental factor
during the regrowth formation in the years
of study.

In respect to persistence, the
reported values for the quantitative traits
studied in the fifth year proved that with
stands age increasing the experimental
populations formed relatively high plants
and kept a relatively high potential for
stems formation. It was resulted in good
crop density and stable forage vyields.

The concluding analysis of the
results for the five-year study showed
there were no considerable differences in

grass stands height between the
experimental populations. Mean of 17
cuts SPi»-4 population formed

significantly higher stems number per unit
area (389,2) compared to Prista 3 (367,2)
and two of the populations studied.

Experimental populations were
distinguished with high genetic potential
for forage productivity, producing higher
both average annual green mass yield
(7 043,1 kg da™ for SP1,-4 to 6 741,1 kg
da™ for MF—232 and dry matter yield (from
1993,4 kg da™ for SSg-3 to 1 862 kg da™
for SP,1-3A) versus the standard 6 620,1
kg da® and 1 854 kg da™, respectively.
SPi»-4, SSg0-3 and SSgg-7 with the
strongest phenotypic expression of the
forage productivity were distinguished.
The populations significantly exceeded
Prista 3 standard concerning green mass
yield by 6,39%; 6,16% and 4,2%,
respectively and regarding dry matter yield
by 6,67%; 7,52% and 6,18%, respectively.
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n3BOAM
Mexnay ekcrnepuMMeHTaslHUTe nony-
naumm HAMa [OCTOBEPHW pas3fivyunsa B
cTeneHTa Ha eToTunHa nposiBa Ha
nokasaTens BMCOYMHA HA TPEBOCTOA.
Monynaunata Cll,-4  pokasaHo
hopmupa No-rofIsIMO KO/IMYecTBo cTbbNa
Ha efuHMUA now, OT cTaHjapta copT

Mpucta 3 u pfgBe 0T npoyyBaHUTe
nonynauum.
EkcnepvmeHTanHute  nonynauuu

ClMyo-4, SSg0-3 M SSgs-7 ca C BUCOK
reHeTUYeH noTeHuuan 3a NpPoayKTUBHOCT
Ha dypaxX W [OCTOBEPHO npesuwasart
Mpucta 3 no p[obuB 3eneHa Maca,
CbOTBETHO C 6,39%; 6,16%, 1 4,2%, a no
[06VB Ha cyxa mMaca, CbOTBETHO C 6,67%;
7,52% 1 6,18%.

C yBenuuaBaHe Bb3pacTTa Ha
noceBuUTe, €eKCrepuMEHTa/IHUTE nonyna-
uuM 3anasBart CBOSITA BMCOKA XM3HEHOCT,
dopmupaiikn  TpeBocToM € gobpa
NABTHOCT U BUCOK AOBUB Ha dypax.

MpoyyBaHUTEe  EKCMEPUMEHTAsTHU
nonysayum Morat ga ce M3nonssart kato
KOMMOHEHTU 3a Cb34aBaHETO Ha CuHTe-
TUYEH COPT JOLEepHa, WM KaTo UEeHEeH
pecypc Ha 3apofulHa nnasma B creg-
BaLLM CENIEKLVNOHHMN NPOrpamu.

CONCLUSIONS

There were no found considerable
differences in extent of phenotypic
expression of grass stands height
between the experimental populations.

SP-4 population formed
significantly higher stems number per unit
area compared to Prista 3 and two of the
populations studied.

SPi,-4, SSg-3 and  SSgs7
experimental populations were high
genetic potential for forage productivity
and significantly exceeded Prista 3
standard concerning green mass yield by
6,39%; 6,16% and 4,2%, respectively and
regarding dry matter yield by 6,67%;
7,52% and 6,18%.

With stands age increasing the
experimental populations kept their high
vitality, forming grass stands with good
density and high forage yield.

Experimental populations studied
can be used as components for a
synthetic alfalfa variety creation or as a
valuable germplasm source for further
breeding program.

NNTEPATYPA / REFERENCES

1. Annicchiarico, P., C. Scotti, M. Carelli and L. Pecetti, 2010. Questions and
Avenues for Lucerne Improvement. Czech Journal of Genetics and Plant Breeding,
46(1), 1-13.

2. Barnes, D. K., B. P. Goplen and J. E. Baylor, 1988. Highlights in US and
Canada. In: Alfalfa and alfalfa improvement (A.A. Hanson, D.K. Barnes, R.R. Hill,
Eds.). American Society of Agronomy Press., Madison, Wisconsin, USA, pp. 1-24.

3. FAO, 2006. FAOSTAT. Food and agriculture organization of the united nation.

4. Kertikova, D., 2008. The Newest Achievements in Lucerne Breeding in Bulgaria.
In: Proceedings: Breeding 08. 24-27 November, Novi Sad, Serbia, pp. 509-512.

5. Kertikova, D. and T. Kertikov, 2008. Development of Alfalfa Variety by Selfing. La
figura di Pietro Rotili e miglioramento genetico dell’erba medica, Lodi, 21 Ottobre
2008, Italy, pp. 71-73.

6. Kertikova, D. and T. Kertikov, 2018. Comparative Characterization of Alfalfa
Progenies (Medicago sativa L.) with a View to Breeding. Field Crop Studies, XI(2), 17-24
(Bo)

7. Kumar, T., A.-K. Bao, Z. Bao, F. Wang, L. Gao and S.-M. Wang, 2018. The
Progress of Genetic Improvement in Alfalfa (Medicago sativa L.). Czech Journal of
Genetics and Plant Breeding, 54, 41-51. doi: 10.17221/46/2017-CJGPB

109



8. Lamb, J.F.S., C.C. Sheaffer, L.H. Rhodes, R.M. Sulc, D.J. Undersander and
E.C. Brummer, 2006. Five Decades of Alfalfa Cultivar Improvement: Impact on Forage
Yield, Persistence and Nutritive Value. Crop Science, 46, 902-909.

9. Marinova, D., D. Petkova and I. lvanova, 2015. Roli — New Alfalfa Variety.
Proceedings of the Union of Scientists - Ruse. Agrarian and Veterinary Sciences, 7, 53-56
(Bg).

10. Mili¢, D., V. Mihailovi¢, b. Karagic¢, S. Vasiljevi¢, A. Miki¢ and S. Kati¢, 2011.
Efficacy of Progeny Tests in Alfalfa (M. sativa L.) Breeding for Yield and Quality. Rat.
Povrt. / Field Veg. Crop Res, 48, 327-332.

11. Petcu, E., M. Schitea and V. E. Cirstea, 2009. The Effect of Water Stress on
Cuticular Transpiration and Its Association with Alfalfa Yield. Romanian Agricultural
Research, 26, 53-56.

12. Radovi¢ J., D. Sokolovi¢ and J. Markovié¢, 2009. Alfalfa-most Important
Perennial Forage Legume in Animal Husbandry. Biotechnology in Animal Husbandry,
25(5-6), 465-475.

13. Riday, H., and E.C. Brummer, 2006. Persistence and Yield Stability of
Intersubspecific Alfalfa Hybrids. Crop Science, 46, 1058-1063.

14. Robins, J.G., J.L. Hansen, D.R. Viands and E. C. Brummer, 2008. Genetic
Mapping of Persistence in Tetraploid Alfalfa. Crop Science, 48, 1780-1786.

15. Rotili, P., T. Busbise and Y. Demarly, 1996. Breeding and Variety Constitution in
Alfalfa: Present and Future. In: Proceedings of 16™ General Meeting of the European
Grassland Federation, Grassland and Land Use Systems (G. Parente, J. Frame,
S.Orsi, Ed.).Grado, Italy, Sept.15-16, 1996, Vol. 1, pp. 163-180.

16. Russelle, M. P. 2001. “Alfalfa: After an 8,000-Year Journey, the ‘Queen of
Forages’ Stands Poised to Enjoy Renewed Popularity.” American Scientist, 89 (3),
252-261. JSTOR, www.jstor.org/stable/27857472.

17. Schitea, M., P. Varga, T. Martura, E. Petcu and A. Dihoru, 2007. New Romanian
Cultivars of Alfalfa Developed at NARDI Fundulea. Romanian Agricultural Research,
24, 47-50.

18. Tesfaye, M., K.A.T. Silverstein, B. Bucciarelli, D.A. Samac and C.P. Vance,
2006. The Affymetrix Medicago Gene Chip® Array is Applicable for Transcript Analysis
of Alfalfa (Medicago sativa). Functional Plant Biology, 33, 783-788.

19. Tucak, M., S. Popovié, T. Cupi¢, G. Simi¢, R. Gantner and V. Megli¢, 2009.
Evaluation of Alfalfa Germplasm Collection by Multivariate Analysis Based on
Phenotypic Traits. Romanian. Agric. Res., 26, 47-52.

20. Veronesi, F., C. Huyghe and I. Delgado, 2006. Lucerne Breeding: Results and
Research Strategies for Future Developments. Pastos, 36(2), 143-158.

21. Veronesi, F., E.C. Brummer and C. Huyghe, 2010. Alfalfa. In: Hand book of Plant
Breeding. Fodder Crops and Amenity Grasses (B. Boller, U.K. Posselt and F. Veronesi
eds.). New York, Springer, pp. 395-437.

22. Woodfield, D. R. and E. C. Brummer, 2001. Integrating Molecular Techniques to
Maximise the Genetic Potential of Forage Legumes. In: Proceedings of 2" Inernational
Symposium Molecular Breeding of Forage Crops (G. Spangenberg, ed.). Lorne and
Hamilton, Victoria, Australia, Nov. 19-24, 2000. Kluwer, Dordrecht, The Netherlands,
pp. 51-65.

23. Zhu, H., Choi H-K, D.R. Cook and R. C. Shoemaker, 2005. Bridging Model and
Crop Legumes through Comparative Genomics. Plant Physiology, 137, 1189-1196.
doi: 10.1104/pp.104.058891

110



Journal of Mountain Agriculture on the Balkans, 2019, 22 (5), 111-124
Research Institute of Mountain Stockbreeding and Agriculture, Troyan

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

BnvsaHmne Ha HAKOM Ganypuunam BbpXy CTPYKTYPHUTE
eNNleMeHTU Ha Aobunea oT uapeBuYdeH xmopug Pyce 424 v
poANTENCKUTE MY JINHUN

JumnTpua Unuesa', CeeTnaHa CTosHOBa*

1PyceHCKl/l yHuBepcuTeT "AHren KvHues", 7017 Pyce, bbnrapus
IHCTUTYT No 3eMefenve 1 cemesHanune "0O6pasLos undnuk” , 7007 Pyce, Bbarapus

Influence of Some Herbicides on the Structural Elements
of Ruse 424 Maize Hybrid and Its Parental Lines

Dimitrya llieva', Svetlana Stoyanova®

“Angel Kanchev” University of Ruse, 7017 Rousse, Bulgaria
“Institute of Agriculture and Seed Science "Obraztsov chiflik", 7007 Rousse, Bulgaria

*E-mail: sv_stoianova@mail.bg

Original scientific paper

Received: 26.08.2019

PE3OME

B noncku onuT, Ha TUN CUHO U3/Y-
XeH yepHosem, npe3 2008-2010 roguHa e
M3NUTaAHO B/IMSIHWMETO Ha GanypuuunguTe
pumcyndypoH (Tutyc 254®P) n Hukocyn-
gypoH (Muctpan 4CK), npunoxeHu B
onTUMasiHa [o3a efHoKpaTHO U ABYyKpaT-
HO npe3 nHtepsan ot 14 no 20 gHK, BbP-
Xy [A06VBa U OCHOBHWUTE MY CTPYKTYpPHU
enemMeHTV npu uapesunyeH xubpug Pyce
424 v pogutenckute my copmu (61/31 n
302/12). ONUTBLT e 3a/I0KeH No nepreH-
ankynapHusa metoga Ha LaHwH, c rone-
MVHa Ha onuTHaTa napuena 10 m?>. Lape-
BMUATa € oTrnejaHa no craHgapTHa 3a
Ky/iTypara TeXHONOrus, cnep npegLect-
BEHVIK MLUeHnLa.

MpocnegeHn ca ha3nte Ha passu-
TWe 1 nokasartenuTe: efNeMeHTu Ha fobu-
Ba 1 NPOAYKTMBHOCT Ha KynTypara.

Llenta Ha npoyyBaHeToO e pga ce
YCTaHOBW B/IMSIHMETO Ha Hakou Ganypu-
Unan BbpXy NPOAYKTUBHOCTTA U CTPYKTYp-
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Published: 11.11.2019

SUMMARY

In a field experiment, on soil type of
strongly leached chernozem, during the
period 2008-2010, the influence of the
baluricides rimsulfuron (Titus 25DF) and
nicosulfuron (Mistral 4CK) applied at
optimal doses once and twice at an
interval of 14 to 20 days on yield and its
main structural elements in Ruse 424
maize hybrid and its parental forms (61/31
and 302/12), was studied. The experiment
was started after the perpendicular
method of Shanin, the size of the
experimental plot being 10 m?. The maize
was grown according to the standard
technology for the crop, after a wheat
predecessor.

The phases of development and
elements of yield and crop productivity
were followed.

The objective of the study was to
determine the influence of some
baluricides on the productivity and
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HUTE eNeMeHTU Ha Jobusa npu Lapesu-
yeH xnbpug Pyce 424 n pogutenckute my
NNHWW.

YcTaHOBEHO €, 4e CTPYKTypHUTe
efleMeHTn Ha [obusa npu M3Non3BaHeTo
Ha BereTaLuoHHMTE GanypuumMam ca cbe
CTOMHOCTM NO-BUCOKU UAN 613KN A0 Te3n
Ha KOHTponara.

CpefHo 3a nepuoga, 3HauuTesHO
no-BuCOK A06MB, CNpsMO KOHTposiaTa e
OTYETEH OT BapuaHTUTE C [ABYKpPaTHO
npunaraHe Ha puMcyndypoH — NPUNoXeH
B OnNTMMasHa [03a, [BYKpaTHO, npwu
nnHnsa 302/12 n xnbpunga Pyce 424 ¢ 6 u
13%.

Kntouosu Lymu: uapesuua,
xepobvumnamn, puMcyndypoH, HUKOCYNQYPOH,
NPOAYKTUBHOCT, CTPYKTYPHU €/1EMEHTHU

YBO/,

ObnroroguiHnTe nNpoyyBaHns U
ONUTBLT B MPOU3BOACTBOTO ca Mokasanu,
ye Hai-gobpu pesyntatm B 6Gopbata c
naeesenuTe ce nosiyyaeart Mpu NpaBW/IHO-
TO CbyeTaBaHe Ha arpoOTEXHUYECKUTE W
XUMWYECKUTE MEpPONpUATUS, TOeCT npu-
naraHeTO Ha WHTeErpupaHa cuctemMa 3a
6opba. OT MKOHOMUYHA W €KOJIorMyHa
rnegHa To4ka, KOMOUHMPAHETO Ha XUMWY-
HaTa U MexaHu4yHata 6opb6a c nnesenute
e MHoro nonoxutenHo (Delchev, 2015;
Georgieva, 1997; 1998). M3non3eaHeTo
Ha xepbuunan B paHHWTE eTanu OT pas-
BWTWE Ha LapeBuuaTa € OT CbLIEeCTBEHO
3HauyeHVe 3a MoJjlyyaBaHe Ha BUCOKU
pobueu (Yamakhova and Dimitrova, 2002;
Trankov and Koleva, 2003). Valenciano u
Migulez, (2003a; 2003b) B cBOW TpyA
rnocoyBaT, Ye OCHOBHUTE Xepouunan
N3MoN3BaHn B LapeBMYHMTE NOCEBU ca Ha
OCHOBaTa Ha TpuasuHuTe 1 atpasuHuTe.

Green and Ulrich (1993), Molnar et
al. (2001) n Milivojevic et al. (2003) wns-
cneggat nosedve oT 100 uapeBnYHU XMO-
puaa, KOMTO MnokassaT YCTONYMBOCT KbM
PUMCYIQIYPOH, HUKOCYNMYPOH, MpuUMu-
cyndypoH n TudpeHcyndypoH. MNpun cmece-
HO 3an/ieBesiiBaHe Ha NOCEBUTE OT Lape-
BMLA C XUTHU N LUMPOKOINCTHU MIEBENN,
C Hail-Bucoka xepbuumgHa edmkacHoCT

structural elements of yield in Ruse 424
maize hybrid and its parental lines.

It was found that the values of the
structural elements of vyield when
vegetation baluricides were applied were
higher or close to those of the control.

Average for the period, a
significantly higher yield compared to the
control was reported in variants with
double treatment with rimsulfuron — used
at optimal dose in 302/12 line and Ruse
424, 6 and 13%, respectively.

herbicides,
productivity,

Key words: maize,
rimsulfuron, nicosulfuron,
structural elements

INTRODUCTION

Long years of studies and the
experience in production have shown that
the best results in weed control were
obtained via correct combining of agro-
chemical and chemical activities, i.e. the
implementation of an integrated pest
control system. From an economic and
ecological point of view, combining of
chemical and mechanical weed control is
very positive (Delchev, 2015; Georgieva,
1997; 1998).

The use of herbicides in the early stages
of maize development is essential for
obtaining high vyield (Yamakhova and
Dimitrova, 2002; Trankov and Koleva,
2003). Valenciano and Migulez (2003a;
2003b) in their study pointed out that the
main herbicides used in maize stands are
based on triazines and atrazines.

Green and Ulrich (1993); Molnar et
al. (2001) and Milivojevic et al. (2003)
studied more than 100 maize hybrids that
showed resistance to  rimsulfuron,
nicosulfuron, primisulfuron and
thifensulfuron. In mixed weeding of maize
with cereal and broadleaf weeds with the
highest herbicidal efficacy were Titus +
Arat Titus + Harmoni products, used in
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ca npenapartute Tutyc + Apat Tutyc +
XapmoHW, NpWUIOXKeHW B KOMOBUHaLMA
(Kopmanis and Gaile, 2008; 2010).

B cBoe npoy4ysaHe Waligora et al.
(2008) n3cnepBa xepbuunanTe aTpasuH,

hopmacyngypoH + 1HogocyngypoH, S-

MeTonaxsop, MCPA +  paukamba,
donypokeunup + 2.4-D, dcnopacynam +
2.4-D, pumcyndgypoH, 6GPOMOKCUHWA,

usokcacnyton + dnydeHaueTt, netokca-
MU 1 doiymmnokcasvH Bbpxy 10 cnagku
uapeBuuHn xunbpugn. Xepbuumaute ca
NPUIOXEHN CaMOCTOATE/THO U B KOMBUHA-
uusa, B NpenopbyBaHUTe OT NPOU3BOAUTE-
nite Aosu, BbB pasa 3-4 /IMCT Ha KynTy-
parta, KOMTO MOoKa3BaT BMCOKa CesleKTUB-
HOCT, C U3K/IIOYEHME Ha NpuiaraHna pum-
CyndypoH. Haii-Bucok gobus (kovaHu) e
nosyyeH OT BapuaHTa C npuiaraHe Ha
KOMOUHaUmATa hopmacyngypoH +
nopocyndpypoH un cnypokcunmp + 2.4-D,
a Hal-HUCKbK [06MB e OTyeTeH cnep
npunaraHe Ha xepbuuugute S-meTonaxsop
n MCPA + gnkamba. lvanovic et al. (1998)
cbobWaBa, 4Ye JIMCTHUTE Xepbuumam
pUMCYNdYpPOH,  NPUMCYNdYPOH-MeTH,
npocyndypoH + NpuMcyndypoH-MeTUI u
HUKOCYNAPYPOH MMaT peTaphaHTeH edekt —
yBenuyaear fobvBa Ha 3bpPHO, HO
NOHWXaBaT 1 B1COYMHATA Ha pacTeHnaTa.
O6aue Stefanovic et al. (2001 n 2006) B
CBOe M3crefBaHe oTunTa yBeNnyeHue Ha
BMCOYMHATa Ha LapesBuLaTa nog BavsiHue
Ha HUKOMYN(OPOH, pUMCYNdYpoH w
NPUMCYNYPOH-METUN.

Llenta Ha HacTOALOTO MpoyyBaHe
e fJa ce nonyum mHchopmauus 3a BANS-
HWETO Ha HAKOM 6anypuunam Bbpxy npo-
OYKTUBHOCTTA W CTPYKTYPHWUTE €/leMeHTU
Ha gobuea npu uapeBuyeH xmbpug Pyce
424 » poguTencKuTe My SIMHUN.

MATEPVAJT N METOOU

Mpe3 nepuoga 2008-2010 r. B
onutHoto none Ha W3C ,06pa3yos
uncpnk® - Pyce Ha MOYBEH TUM CWU/HO
U3NyXEeH 4YepHOo3eM, C HUCKO XYMYCHO
cbabpxaHue (1,98%), %, cnabo 3anaceH
¢ MuHepasnieH N (10.75 mg.1000 g'1 nou-
Ba) U noaswmxeH P,0Os (6.31 mg.1000 g'l

combination (Kopmanis and Gail, 2008;
2010).

In a study, Waligora et al. (2008)
studied the herbicides: atrazine,
formosulfuron  +  iodosulfuron, S-
metolachlor, MCPA + dicamba, fluroxypyr
+ 2.4-D, florasulam + 2.4-D, rimsulfuron,
bromoxynil, isoxaflutole + flufenacet,
pentoxamid and flumioxazine on 10 sweet
maize hybrids. The herbicides were
applied both individually and in
combination, at the recommended by the
manufacturers doses, in phase 3-4 leaf of
the crop, showing high selectivity, except
rimsulfuron.

The highest vyield (ears) was obtained
from the variant with the combination
formasulfuron  +  iodosulfuron  and
fluroxypyr + 2.4-D, and the lowest yield
was reported after the use of the
herbicides: S-metolachlor and MCPA +
dicamba. Ivanovic et al. (1998) reported
that folic  herbicides:  rimsulfuron,
primesulfuron-methyl, prosulfuron +
primesulfuron-methyl and nicosulfuron
had a retardant effect - they increased
grain yield but also decreased the height
of the plants. However, Stefanovic et al.
(2001 and 2006) in a study reported an
increase in maize height under the
influence of nicolluforon, rimsulfuron and
prisulfuron-methyl.

The objective of the present study
was information to be obtained about the
influence of some baluricides on the
productivity and structural elements of
yield in Ruse 424 maize hybrid and its
parental lines.

MATERIAL AND METHODS

During the period 2008-2010 in the
experimental fields of IASS “Obraztsov
chiflik” - Rousse on a soil type of highly
leached chernozem, with low humus
content (1.98%), slightly stocked with
mineral N (10.75 mg. 1000 g'1 soil) and
mobile P,Os (6.31 mg. 1000 g'l soil) and
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noysa) u pioﬁpe 3anaceH ¢ K,O (22.50
mg.1000 g~ nouysa) B cnos 0-40 cm., e
3a/10KEH MOJICKM OMUT C Lapesuua no
neprneHavKynapHua metog Ha LaHuH, ¢
rofleMnHa Ha pekonTHata napuena 10m?
(Shanin, 1977). MNMpoy4yeH e cpefaHO paH-
HUA xubpug Pyce 424 n pogutenckute My
hopmu — ninHumM 61/31 n 302/12. Ceuntba-
Ta e u3BbpLIEHA B ONTUMAJIEH 3a paioHa
CpoK (NbpBaTta feceTAHeBKa Ha M. anpun),
npu rectoTta 5500 pacTteHns Ha da (Popov
and Pavlov, 1966).

LlapeBuuaTta e oTrnefaHa 6e3 mex-
Aypenosn 06paboTkn cnep npejwecTse-
HUK — nweHuua, npu TopeHe ¢ Nyp Pg K8,
Kato (poccpopHuTe (cynepdpocchar) wu
KanneesuTe (Kanes Xx/s0pua) TOpoBe ca
BHECEHU C OCHOBHaTa eceHHa o6paboTka
Ha noysara, a LUs/10TO KONNMYeCcTBO a3oTeH
Top (amoHueBa cenuTpa) — npeacentbeHo.
BHacsAHeTo Ha xepbuumanTte pumMcyndopoH
U HUKOCYN(hOPOH € M3BBbPLUIEHO C rPbOHA
npbCckayka npu pasxof Ha paboTeH pasTBop
20 l.da™, BbB hasa 4-5 NUCT Ha KynTypaTa,
NPUIOXEHN B ONTUMaJTHW [03U, €4HOKPaTHO
W OBYKpaTHO npe3 uHTepsasn oT 14 po 20
AHn (Ta6nvuya 1). 3a yenusa BeretTayyMoHeH
nepvog Ha LUapeBuuata e nogabpxaHa
KOHTpO/IHA naplena, yucrta OT NaeBesn ¢
ABe MexaypenoBu o6paboTku.

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

well stocked with K,O (22.50 mg. 1000 g™
soil) in the layer 0-40 cm., field
experiment with maize was started after
Shanin’s pergendicular method, with plot
size of 10m° (Shanin, 1977). Ruse 464
hybrid and its parental forms - 61/31 and
302/12 lines were studied. The sowing
was conducted in the optimal period (in
first ten days of April), at a density of 5500
plants da™ (Popov and Pavlov, 1966).

Maize has been grown without
cultivation between rows after wheat
predecessor, fertilized with Ny Pg Kg, as
phosphorus (superphosphate) and
potassium (potassium chloride) fertilizers
were applied with the main autumn soll
cultivation, and the total amount of
nitrogen fertilizer (ammonium nitrate) —
presowing. The application of herbicides
rumsulfuron and nicosulfuron was done
with sprayer pump at a working solution of
20 | da™, in phase 4-5 leaf of the crop, at
optimal doses, once and twice at an
interval of 14 to 20 days (Table 1). For the
whole vegetation period of maize, a
control plot was maintained weed-free,
with two intercultivations.

BapuaHTn
Variants

[03u - Tbproscku
npoAayKT

[Jo3a - a.B.
Doses -

Doses - herbicides,
g.da™ (ml.da™)

active substance,
g.da™

1 KoHTpona — HeTpeTupaHa ) )
Control - untreated
Tutyc 250® (250 g.kg™ pumcyncopoH)
2 Titus 25DF (250 g.kgqrimsulfuron) 3+2 0.75+0.50
3 | Tutyc 2500 (250 g.kq’1 PUMCYNOPOH) 5 105
Titus 25DF (250 g.kg “rimsulfuron '
MucTpan 4CK (40 g.I'" HnkocyndopoH)
4 Mistral 4SK (40 g.I'gnicosquuron) 100+50 4+2
5 MucTtpan 4CK (40 (lg.l'l HUKOCY/1DOPOH) 150 6
Mistral 4SK (40 g.I”" nicosulfuron)

3a ycTaHOBsIBaHe Ha e/fleMeHTuUTe
Ha NPOAYKTMBHOCTTA € HanpaseHa OLeH-
Ka Ha pacTeHusaTa BbB (hasa TeXHUYecka
3panocT. XapaktepusupaHu ca no 20

In order to determine the elements
of productivity, the plants in the technical
maturity phase have been evaluated.
They were characterized by 20 plants of
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pacTteHust oT xubpug u NUHUK, B3ETU OT
cpeparta Ha onuTHaTa napuena ot Tpu (3)
nosTopeHus. OT4yeTeHU ca: [06uB Ha
uapesuuata (kg.da®); 6poit pepose B
kouyaHa (br); 6poit 3bpHa B KouaHa (br);
TErn0 Ha KovaHa (g) 1 Terso Ha 3bpHOTO
oT 1 KoyaH (g).

M3BbplueHa e cTatuctuyecka obpa-
60Tka Ha eKcnepuMeHTasTHUTe faHHW Mo
MeTo4a Ha AMCNEPCUMOHHMA aHanuns, a
PasfIMKUTE MEexXay BapuaHTUTe ca YCTaHo-
BEHW Ype3 MHOropaHroBusi TecT Ha [bHKaH.
KopenaunoHHnte © path-koedomymeHTute
ca M34ncnieHn Ha 6asa Ha cpefHuTe CTol-
HOCTM Ha Npu3HauuTe 3a TPUTE FOAMHM Ha
npoyuysaHe. Cratuctmyeckata o6paboTka
Ha AaHHMTE e M3BbpLUEeHa C MomMoLyTa Ha
nporpamHua npoaykt SPSS 19.0.

PE3YJITATU N OBCBXXOAHE

B kNMMaTUYHO OTHOLUEHME OMUTHO-
TO nosie Ha VMIHCTUTYTa MpUHaAnexu KbMm
06/1aCT C yMEpPeHO KOHTUHEHTasIeH KMMaT.
ArpomeTeoposiorMyHuTe  yCroBua  npes
nepvoga Ha npoyyBaHeTo (2008-2010),
Mo OTHOLUEHWE Ha TemnepaTypHUTE CyMu
M CyMW Ha Ba/exute Mo Meceum ce
pasfMyaBart, Kakto npe3 OTAeNHUTE roau-
H/N Taka M B CpaBHEHWE C MHOroroAmLl-
HUTE cpedHn CTOMHOCTM (KumaTuyHa
Hopma) 3a nepuoga 1896-2005 roga.

2008 1 2009 rog. ca ymepeHo 6na-
ronpusaTHU 3a uapesuuata (durypa 1).
Cymarta Ha Banexute npe3 2008 rog. B
meceunte anpun (51,6 mm) u main (58
mm) ca 6/1M3K1 A0 KMMaTuyHata HopMa
(51,2mm wn 66,2 mm). Mpe3 2009 roga.
KO/IMYECTBOTO Ha MECEYHUTEe Baexu 3a
cbwua nepuof ca 12,7 mm (anpun) u
29,8 mm (mali), KOUTO ca CHLOTBETHO C
25% un 45% nop MHOroroguvlHaTa Hopma
(51,2 mm n 66.2 mm). CpefHoOMeceUyHaTa
Temnepatypa Ha Bb3gyxa 3a nepuopga
anpun — centemBpu Bapupa ot 12,79 go
25,03 °C (3a 2008 rop.) u ot 12,37 go
25,13 °C (3a 2009 rog.) npy MHOrOroAmLL-
Ha Hopma ot 11,39 ;o 23,86 °C. Ekc-
TPEMHO BUCOKWUTE TemnepaTypu u cb3ga-
[EHNS 3HauUMTENEH BOOEH CTPEC, HE OKa-
3axa HeraTMBHO BNSIHUE BBLPXY pa3Bu-

hybrid and lines taken from the middle of
the experimental plot from 3 (three)
replications. Yield of maize (kg.da™);
number of rows in the maize ear (pcs);
number of grains in the ear (pcs); weight
of the maize ear (g) n weight of the grain
per 1 ear (g) were reported.

A statistical processing of the
experimental data was carried out by
dispersion analysis method, and the
differences between the variants were
determined by Duncan’s multiple range
test. Correlation and path-coefficients
were calculated based on the mean
values of the traits of three-year study.
Statistical data processing was performed
using SPSS 19.0 software.

RESULTS AND DISCUSSION

Climatically the experimental field
of the Institute belongs to an area of
temperate continental climate. Agro-
meteorological conditions during the
period of study (2008-2010), in terms of
temperature sums and precipitation by
month differed both - in the individual
years and compared to the multiannual
average values (climatic norm) for the
period 1896-2005.

2008 and 2009 were moderately
favorable for the maize (Figure 1). The
sum of precipitation in 2008, in April (51.6
mm) and May (58 mm) were close to the
climatic norm (51.1 mm and 66.2 mm). In
2009 the amount of monthly precipitation
for the same period was 12.7 mm (April)
and 29.8 mm (May), below the
multiannual rate (51.1 mm and 66.2 mm),
respectively by 25% and 45%.

Average monthly air temperature for the
period April - September varied from
12.79 to 25.03 °C (2008) and from 12.37
to 25.13 °C (for 2009) at a multiannual
rate from 11.39 to 23.86 °C. The
extremely high temperatures and the
significant water stress did not have a
negative impact on the development of
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TMeto uapesuuarta. C no-gobpa Bnaro-
06e3neyYyeHoCcT Ha noysaTa ce xapakrepu-
3upa 2010 roa. daHHUTE 3a N3MepeHuTe
Basiexu npes anpun (38,4 mm) u mai
(81,7 mm) cb3gagoxa 6GraronpuaTHU
yCnoBMSA 3a MNOHWKBAHETO, pacTexa W
pasBUTMETO Ha LAapeBUYHUTE pacTeHus.
Banexwute npes toHKn (81,5 mm), ce okasaxa
pelaBaly 3a hopMrMpaHeTo Ha aobusa. B
TemnepatypHo oOTHoweHue 2009 roa. (3a
uenus BereTaumoHeH nepvog Ha
LuapeBuuaTa) ce OT/iMYaBa C Temnepartypu
(589.6 °C) okono Hopmara (572,2 °C). C no-
BUCOKM Temnepatypu oT (25,13 °C) B
CpaBHEHWe C MHOroroguliHata Hopma -—
23,86 °C, ce oT/IM4aBa Mecel|, aBrycT, KOMTo
ca XxapakTepHu 3a HabnwogaBaHOTO B
nocnegHuTe rognHn rnobanHo 3aTonnsHe.

maize. 2010 was characterized with
higher soil moisture. Data about
precipitation in April (38.4 mm) and May
(81.7 mm) created favorable conditions
for emergence, growth and development
of maize plants.

Precipitation in June (81.5 mm) was
crucial for vyield formation. Regarding
temperatures, 2009 (for the whole maize
vegetation period) was characterized with
temperatures (589.6 °C), about the norm
(572.2 °C). In August temperature sums of
25.13 °C were higher than the multiannual
norm — 23.86°C, typical for the global
warming observed in recent years.
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pa3npeneneHn no meceuu 3a nepuoga 2008-2010r.
Fig. 1. Average monthly air temperatures and precipitation by month for period

2008-2010

LiapeBuuata peanusmpa npoayKTuB-
HUS cM MOTeHUMasn upe3 BefMuMHaTa Ha
[06/Ba Ha 3bLPHO B pas3fiMuyHa CTeneH noj
BAVSHAE Ha wu3cnefBaHuTe haktopy -
KMaT u xepeuuman.

OTpuuatenHoTo B/IMSIHUE  Ha
Xepouumante BbpXy 6posi Ha pacTeHusTa,

Maize realized its productive
potential by the amount of grain yield to
varying degrees under the influence of the
factors studied (climate and herbicides).

The negative influence of the
herbicides on the number of plants, their
growth and development affected the
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TEXHUS pacTeX W pasBuTue ce oTpasu
BbpXy AobuBa Ha cemeHa (Tabnuuya 2 n 3).
Haii-ronsimo HamaneHue Ha fobuBa ce Ha-
6ntofaBa npy U3Noa3BaHEeTo Ha Xxepbuunam-
Te — ABYKPaTHO, KaTto NoHWXeHneTo e ¢ 21%
n 29% npun nuHua 61/31, B cpaBHEHME C
KOHTPO/THUS BapuaHT. Hali-cunHo n3paseHo
€ OoTpuuatenHoTo B/MSAHME cfef WU3Nos-
3BaHeTo Ha HukocyndypoH. CpegHo 3a
nepuoga, o6mBa Ha 3bPHO OT SIMHKA 61/31,
OT BapuaHtTuUTe C npunaraHe Ha PUMCY/I-
ypoH n HukocyndypoH e 267 kg.da™.
MonyyeHns pobwus ot nnHua 302/12, cpefHo
3a nepuopa, e 283 kg.da™ (pumcyncypor) u
267 kg.da® (HukycyndypoH), cpywy 338
kg.da™ (koHTponeH BapuaHT). B NpOLEHTHO
OTHOLIEeHNe  [obuBUTE  MOJMIyYeHU  OT
BapuaHTUTe C npunaraHe Ha GanypuunanTe
ca 6/1M3KM [0 TO3U MNOJIyYeH OT KOHTponara,
Kato npeBuwaBaHe Ha pobuea oT 6% ce
oTuMTa camo OT BapuaHTa C npunaraHe Ha
pumcyndypoH npy nnHma 302/12

yield of seeds (Table 2 and 3).

The greatest decrease in vyield was
observed when using herbicides - twice,
with a decrease of 21% and 29% in line
61/31, compared to the control variant.
The negative effect was most pronounced
after the using of nicosulfuron. Average
for the period, grain yield of line 61/31 of
the entries treated with rimsulfuron and
nicusulfuron was 267 kg da™. The yield
obtained of line 302/12, averaged over the
period, was 283 kg da-1 (rimsulfuron) and
267 kg da™ (nicusulfuron), up to 338 kg
da™ (control variant). Percentages of yield
obtained from the baluricidal variants
were close to those obtained from the
control, as a 6% vyield exceedance was
registered only in line 302/12, treated with
rimsulfuron.

Tabnuua 2. Jo6UB 3bPHO OT camoomnpalleHn fMHUU Lapesuua u xmépug Pyce
424, TpeTnpaHu c 6anypuunante puMcyngypoH U HUKOCY/YPOH, MPUIOXEHN
ABYKpaTHO, kg.da’l

Table 2. Grain yield of maize inbred lines and hybrid Ruse 424, treated with
herbicide rimsulfuron and nicosulfuron, applied twice, kg.da™

TpeTupaHo ¢ xepbuuuan
c FZI'rearied with h%rbi%ic'iq Konpona/ Control % cnpamo
amoornpatleHu [JokazaHocT
NMHUN Cpepro 3a Cpeario 3a (;Og;%c’;;g Ha pasnukute
: nepuoga nepvoga (] .
Inbred lines | 2008|2009 (2010 Avafag eﬂfo | 2008|2009 | 2010 Avaf’ag eﬂfo | o comtrol | Significance
the period the period
pumMmcyndpypoH/ rimsulfuron
61/31 165 250 221 212 105 427 269 [267 79 n.s.
302/12 248 339 311 [299 88 423 338 [283 106 n.s.
Pyce 424/Ruse 424760 (718 600 |693 492 [760 583 612 113 n.s.
HUKocyngypoH/ nicosulfuron
61/31 48 1360 161 |190 105 427 [269 267 71 n.s.
302/12 128 398 [258 [261 88 423 [338 267 92 n.s.
Pyce 424/Ruse 424561 626 439 542 492 760 583 [612 89 n.s.

Nerenpa: gDp (5,1 1 0,1%), KakTo cneasa:

JnHua 61/31: gDp5% = 264,9 kg.da™; gDpl% = 401,3 kg.da™; gDp0.1% = 645,1 kg.da™; n.s. - Hama
ChbllEeCTBEHa pa3/iMka C KOHTponara

Nunns 302/12: gDp5% = 259,8 kg.da™; gDpl% = 393,6 kg.da™; gDp0.1% = 632,6 kg.da™; n.s. - HAma
ChbllEeCTBEHa pa3/iMka C KOHTponara

Xubpuz, Pyce 424: gDp5% = 214,14 kg.da™; gDp1% = 324,4 kg.da™; gDp0.1% = 521,4 kg.da™; n.s. - HAMA
ChllecCcTBeHa pas/iMka C KoHTponara

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

Line 61/31: gDp5% = 264,9 kg.da™; gDp1% = 401,3 kg.da™; gDp0.1% = 645,1 kg.da™; n.s. - had no
significant differences with the control

Line 302/12: gDp5% = 259,8 kg.da™; gDp1% = 393,6 kg.da™; gDp0.1% = 632,6 kg.da™; n.s. - had no
significant differences with the control

Hybrid Ruse 424: gDp5% = 214,14 kg.da™; gDp1% = 324,4 kg.da™; gDp0.1% = 521,4 kg.da™; n.s. - had no
significant differences with the control
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MocoyeHute TeHAEHLMN Npu [06K-
Ba Ha cemeHa ce 3anasBsar 1 rnpu gaHHuTe
3a B/IMSHWETO HAa W3NOS3BaHUTE efHo-
KpaTHo Ganypuuman BbPXY JSIMHWUUTE
61/31 n 302/12 (Tabnuua 3). NMonyyeHute
[06MBKM NO BapuaHTu BapupaTr B UHTep-
Ban ot 127 kg.da’l [o 362 kg.da’l B 3aBU-
CMMOCT OT mpunaraHus xepbuuug. B pe-
3ynTaT Ha npoBegeHaTa XuMuyHa obpa-
60Tka J06MBBT € HamasieH, cpefiHo ¢ 2%
[0 26% cnpsiMo KOHTpoNHUA BapuaHT (K).

The pointed trends in seeds yield
were kept also in data about the influence
of the once used baluricides on the lines
61/31 and 302/12 (Table 3). The yield
obtained by entry varied in the range from
127 kg da™ to 362 kg da™ depending on
the herbicide used. As a result of the
chemical treatment, the yield was reduced
an average from 2% to 26% compared to
the control variant (K).

Tabnuuya 3. Jo6uB 3bpPHO OT camoomnpalleHn NIMHUK Lapesuua u xmbpug Pyce
424, TpeTupaHu ¢ Ganypuumante pUMCcysipypoH U HUKOCYNMPYPOH, NPUIOXEHN

efHoKpaTHo, kg.da’

Table 3. Grain yields of maize inbred lines and hybrid Ruse 424, treated with the

herbicides rimsulfuron and nicosulfuron,

applied once, kg.da™

TpeTupaHo c xepbuuman
Ql'reaged with hperbiLéic'Jq Kontpona/ Control % cnpsmo
CamoonpalleHu Cpearo 3a Cpearo 3a | koHTponata [Joka3saHocT
b””gvl'.“ nepvoga nepuvoga |% compared Ha pa.?.””KV'Te
Inbred lines 2008 | 2009 | 2010 Avarage for 2008 | 2009 | 2010 Avarage for | to control significance
the period the period
pumMmcyndpypoH/ rimsulfuron
61/31 201 | 336 | 148 228 105 | 427 | 269 267 86 n.s.
302/12 247 | 355 | 228 277 88 | 423 | 338 283 98 n.s.
Ruse 424 662 | 729 | 439 610 492 | 760 | 583 612 100 n.s.
HuKocyngypoH/ nicosulfuron
61/31 127 | 362 | 104 198 105 | 427 | 269 267 74 n.s.
302/12 180 | 357 | 136 224 88 | 423 | 338 267 79 n.s.
Ruse 424 653 | 747 | 314 571 492 | 760 | 583 612 93 n.s.

Nerenga: gDp (5,1 1 0,1%), KakTO cne,uis

NuHna 61/31: gDp5% = 272,2 kg.da™; gDpl% = 412,4 kg.da®; gDp0.1% = 662,9 kg.da®; n.s. - Hama

ChbllEeCTBEHa pa3/iMka C KOHTponara

JnHma 302/12: gDp5% = 254,5 kg.da™; gDpl% = 385,6 kg.da™; gDp0.1% = 619,9 kg.da®; n.s. - Hama

CbLLleCTBEHa pa3/inka c KoHTponara

Xubpuz, Pyce 424: gDp5% = 352,7 kg.da™; gDpl% =
CbLeCTBEHa pa3/imka c KoHTponara

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

534,4kg.da™; gDp0.1% = 858,9 kg.da™; n.s. - HAMa

Line 61/31: gDp5% = 272,2 kg.da™; gDpl% = 412,4 kg.da™; gDp0.1% = 662,9 kg.da™; n.s. - had no

significant differences with the control

Line 302/12: gDp5% = 254,5 kg.da™; gDp1% = 385,6 kg.da™; gDp0.1% = 619,9 kg.da™; n.s. - had no

significant differences with the control

Hybrid Ruse 424: gDp5% = 352,7 kg.da™; gDp1% = 534,4kg.da™; gDp0.1% = 858,9 kg.da™; n.s. - had no

significant differences with the control

TpeTupaHeTo Ha NuHUMTE 61/31 1
302/12 ¢ pyMcyndypoH 1 HUKOCYNYPOH
He okassaTt OTpuUUAaTesIHO B/IMSHWE BbPXY
NPOAYKTUBHOCTTA Ha CeMeHara, Tbli kaTo
He ca YCTaHOBEHW JOCTOBEPHU Pas/ivku B
CTOMHOCTUTE  Ha  TO3M  Mokasares.
XnbpnabT Pyce 424 nposiBsiBa NO-BMCOKa
CTeneH Ha YCTOMYMBOCT KbM NpunaraHuTe
xepbuunan B CpaBHeHWe C U3NuUTBaHuTe
NvHUM, CpefHo 3a nepuoga OT xubpug

Treatment of lines 61/31 and
302/12 with rimsulfuron and nicosulfuron
did not have a negative impact on seed
productivity because significant differences
were not found in the values of that trait.

Ruse 424 hybrid exhibited a higher
degree of resistance to the herbicides
applied than the examined lines. On
average, for the period the highest yield of
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Pyce 424, Haii-BMCOK f0OMB € NoyyeH B
pesyntaTr Ha npuiaraHeTo Ha 6anypuum-
Aa pumcyndypoH, NPUIoXKeH ABYKPaTHO —
693 kg.da® (Ta6nuua 2 u 3). YBenuue-
HMeTo Ha pobuBa ChnpAMO CcTonaHckata
koHTpona (612 kg.da™) e ¢ 13%, koiiTo He
€ CTaTUCTMYECKMN fOoKa3aH.

Mpu BCMYKM BapuaHTM € oT4yeTeHa
NnofoXnTeNHa WM oTpuUaTeniHa passvka
B 0OMBa Ha CEMeHa, KOATO € MMHUMasTHa
W IMNCBa CTaTUCTMYECKO 3HAYMMO pasfu-
yne mMexpgy BapuaHTuTe C npunaraHe Ha
Xepoéuunan n KOHTPOSIHUTE BapnaHTu.

[o6uBbT OT AnHmMmTe 61/31, 302/12
n xmépug Pc 424, 3aBucn OT npusHauute
6poil pegoBe B kovaHa, Opoi 3bpHa B
pefa, TErno Ha KoyaHuTe W Terno Ha
3BbPHOTO OT 1 KOYaH, Npy KOUTO ycTaHoBe-
HUTE KOpPenauuMoHHM 3aBUCMMOCTU ca
cnabw Jo CUHWU 1 CTaTUCTUYECKN JoKasza-
Hu (Tabnuua 4, 6, 8). Ha Tabnuua 4 ca
npeAcTaBeHN pe3yntatu OT YCTaHOBEHWU
KOpenaumoHHN 3aBUCUMOCTU Mexay Ao-
6uBa 1 HAKOW NPU3HALUWN CBBbP3aHU C HEro
npu uapeBnyHa MHMA 61/31 cbeC cTeneH
Ha goctoBepHocT 0=0,05 1 a=0,01. [obu-
BbT Ha JIMHUATA Kopesimpa nosIoKUTeNHO
¢ 6pos Ha pefioBeTe B KOYaHa, TErNoTo Ha
Ko4yaHa 1 TersioTo Ha 3bPHOTO OT 1 KoyaH.
Haii-cnnHa e kopenauusita Ha gobusa c 2
(oBe) oT BeMUUHUTE (TErno Ha KovyaHa u
TErNno Ha 3bPHOTO OT 1 KOovaH), TACHO
CBbp3aHn C NPOAYKTUBHUTE Bb3MOXHOCTU
Ha NMHMATA, CbC CTOMHOCT Ha Koedm-
umeHTa Ha kopenauns r=0,714 n r=0,604.
Hali-cnaba e kopenauusita mexgy Aoobu-
Ba 1 6poin pegose B KovaHa (r=0,194). Mo
OTHOLLIEHME Ha Mpu3Haka Opoii 3bpHa B
pefa e ycTaHOBeHa cuHa oTpuuartenHa
Kopenauwus (r=-0,689), koeTo npegnonara,
ye JIMHUATA € C BUCOKA NPOAYKTUBHOCT HO
C No-MaUuTbK 6poii 3bpHa B 1 peq,

B Tabnuua 5 ca nokasaHu pesyn-
TaTy OT NPSKOTO Y KOCBEHOTO B/IMSIHME Ha
€e/leMEHTUTE Ha MPOAYKTMBHOCTTA BbPXY
JobrvBa OT 3bpHO npu vHMA 61/31.
Cnopes path-koedumeHTHMA  aHanus
npu3Haka Tern0 Ha 3bpHOTO OT 1 KouaH
MMa Hali-BMCOK NPSIK 1 06LL, KOCBEH eqekT
BbpXy gobusa.

Ruse 424 was obtained as a result of the
treatment with rimsulfuron baluricide twice
applied — 693 kg da™ (tab.2 and 3). The
increase in yield vs. economic control
(612 kg.da™) was 13%, which was not
statistically proven.

In all the variants, there was a
positive or negative difference registered
in seeds yield which was minimal and
there was no statistically significant
difference between the variants, treated
with herbicides and the control variants.

Yield of lines 61/31, 302/12, and Rs
424 hybrid depended on the ftraits:
number of rows in the ear maize, number
of grains in a row, weight of the ears and
weight of the grains in an ear maize,
where the correlations found were weak
to strong and statistically significant
(Table 4, 6, 8). Table 4 presented results
of the found correlations between yield
and some related traits in 61/31 maize
line with a confidence level of 0=0.05 and
0=0.01. The yield of the line correlated
positively with “number of the rows in the
ear”, “ear the weight” and “grains the
weight per 1 ear”.

The correlation of yield with 2 (two) of the
values (ear weight and grains weights per
1 ear) was strongest, closely related to
the productive capabilities of the line, with
correlation coefficient r=0.714 and r=0.604.
The lowest was the correlation between
yield and number of rows in the ear (r =
0.194). In terms of the trait “number of
grains in a row”, a strong negative
correlation (r=-0.689) was found, suggesting
that the line was with high productivity but
with less number of grains in a row.

Table 5 showed the results of the
direct and indirect effects of the elements
of productivity on grain yield in 61/31 line.
According to path-coefficient analysis, the
trait “grains weight per 1 ear” had the
highest direct and total indirect effect on
yield.
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Tabnuua 4. KopenauvoHHW 3aBUCUMOCTU Mexay n[o6uBa U HAKOM NpusHauw,
CBbp3aHu C NPOAYKTUBHOCTTA Ha LapeBuyHa nmHua 61/31 3a nepnopga 2008-2010 r.
Table 4. Correlations between yield and some traits associated with the productivity
of 61/31 maize line for the period 2008-2010

Ne MpusHaun/Traits 1 2 3 4 5

1 | [o6uB 3bpHO/Grain yield, kg/da 1 0,194 -0,689 0,604 0,714~

2 Bpoii pegose B kouaHa 1 -0,219 0,429 0,418
Number of rows in the ear

3 Bpoii 3bpHa B pega 1 -0,322 -0,394
Number of grains in the row

4 | Terno Ha kouaHa, g Ear weight, g 1 0,978”

5 Terno Ha 3bpPHOTO OT 1 KoYaH, g 1
Grain weight per 1 ear, g

*[lokazaHOCT npu goctoeepHocT 0=0.05; **goka3zaHOCT npu goctoBepHocT a=0.01
*Sufficient evidence for the reliability a=0.05; ** Sufficient evidence for the reliability a=0.01

Tabnuua 5. MpsAKO U KOCBEHO B/IMSIHNE Ha eN1IeMEHTUTE Ha NPOAYKTUBHOCTTA BbPXY
[o6uvBa OT 3bPHO Npu LapeBUYHa nHMA 61/31, 3a nepnoga 2008-2010 r.
Table 5. Direct and Indirect effects of the elements of productivity on grain yield in

61/31 maize line for the period 2008-2010

06
MHaupekTeH edekt/Indirect effect KOCBUQH ToTtaneH[KopenauunoHeH
n [vpexteH
pu3Haum ekt edekt | edpekr Ker)mum_eHT
Traits Direct effect Total Total Correlation
1 2 3 4 indirect | effect | coefficient (r)
effect
Bpoii pefoBe B koYaHa
Number of rows in the |-0.112 - 0.024 |-0.048 [-0,047 |-0.071 -0.183 [0.194
ear
Bpoii 3bpHa B pesa
Number of grains in the [-0.367 0.008 |- 0.118 |0,145 |0.343 -0.024 |-0.689
row
TernoHakoiaa, g |1 605 |o6sg (0516 | -1,569 (0.635  0.97  [0.604
Ear weight, g
Terno Ha 3bpHOTO OT 1
Ko4yaH,dg 2.187 0.914 -0.862 |[2.138 |- 2.190 4.377 (0.714
Grain weight per 1 ear, g

B Tabnmua 6 ca nokasaHu Kopena-
LUMOHHWTE 3aBMCUMOCTU Mexay fobusa u
efleMeHTUTEe Ha MPOAYKTMBHOCTTA Ha
nunHua 302/12. JokasaHa € NooXutenHa
3HauyuTesniHa Kopenauma npu  a=0,01,
mMexay Opoil pegoBe B koyaHa M 6poii
3bpHa B pefa (r=0.905); Terno Ha KoyaHa
(r=0,679), Terno Ha 3bpPHOTO OT 1 KOuaH
(r=0,826); 6poii 3bpHa B pega 1 Ternao Ha
KouyaHa (r=0,623), Terno Ha 3bpHOTO OT 1
KouyaH (r=0,785); Terno Ha 3bpHOTO OT 1
KOYaH 1 Terno Ha kodaHa (r=0,950).

Path-koethmyneHTHUA aHam3 Ha
npusHauute Opoli peaoBe B kovaHa W
Terno Ha 3bPHOTO OT 1 KoyaH nokassaT
Hall-B1COK AMPEKTEeH 1 06l koeduLneHT
BbpXy [Jo6uBa 06WO 3a uanara rpyna
(Tabnuua 7).

Table 6 showed the correlations
between vyield and elements of
productivity in 302/12 line. Positive
significant correlation was proven at a =
0.01, between “number of rows in the ear
and “number of grains in 1 row” (r=0.905);
ear maize weight (r=0.679), grain weight
of 1 ear (r=0.826); number of grains in the
row and ear maize weight (r=0.623), grain
weight of 1 ear (r=0.785); grain weight of
1 ear and ear weight (r=0.950).

Path-coefficient analysis of “number
of rows in the ear” and grain weight of 1
ear showed the highest direct and total
coefficient on yield and totally for the
whole group (Table 7).
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Tabnuua 6. KopenauvoHHM 3aBUCUMOCTU Mexay A06MBa U HSKOW NpuU3HaLy,
CBbp3aHu C NPOAYKTUBHOCTTa Ha LapeBunyHa nuHua 302/12 3a nepuopga 2008-2010 .
Table 6. Correlations between yield and some traits associated with productivity of

302/12 maize line for the period 2008-2010

Ne MpusHaun/Traits 1 2 3 4 5

1 [lo6uB 3bpHO/Grain yield, kg/da 1 -0,047 -0,269 0,250 0,157

2 | bpor pefose B Kouana 1 0,905° | 0,679" | 0,826
Number of rows in the ear

3 | bpoi 3bpHa B peaa 1 |o0623 | 0785
Number of grain in the row

4 Terno Ha kovaHa / Ear weight, g 1 0,950

5 Terno Ha 3bLPHOTO OT 1 KoYaH,g

; . 1

Grain weight per 1 ear, g

*[lokazaHOCT npu goctosepHocT a=0.05; **goka3zaHoCT

npu goctosepHoct 0=0.01

*Sufficient evidence for the reliability a=0.05; ** Sufficient evidence for the reliability a=0.01

Tabnuua 7. NMpsAKO U KOCBEHO B/USIHUE Ha

e/1IeEMEHTUTE Ha NPOAYKTUBHOCTTA BbPXY

[06MBa OT 3bPHO Npu yapeBuyHa nnHmMA 302/12, 3a nepmnoga 2008-2010 r.
Table 7. Direct and indirect influence of the elements of productivity on the grain
yield in 302/12 maize line for the period 2008-2010

o6,
Iupekten| MHanpekTen ecpext/Indirect effect | kocae TOTaneHKog:naumzHeH
Mpu3Haum ecpekTt edhekT | ethekt K qw”'w'. HT
. ! Correlation
Traits Direct Total | Total coefficient (r)
effect 1 2 3 4 indirect | effect
effect
Bpoii pefjoBe B kouaHa i ]
Number of rows in the ear 0.557 0.504 1|0.378 0.460 [1.342 |1.899 0,047
bpoi 3bpHa B peaa -1.456  [1.317 |- -0.907 [-1.143 [-3.367 [-4.823 |-0,269
Number of grains in the row
Terno Ha kovana, g -0.189  }0.128 0.127 |- -0.179 |-0.434 0.623 (0,250
Ear weight, g
'Terno Ha 3bpHOTO OT 1
KoyaH, g 1.019 0.842 |0.799 0.968 |- 2.609 [3.628 (0,157
Grain weight per 1 ear, g

Ot Tabnuua 8, npu xmépug Pc 424
€ BUAHO, Ye CblUecTByBa OT 3HaUuUTe IHa
[0 BMCOKa MOMIOKMTENHA Kopenauua c
pobpa pokasaHocT (0=0,01), wmexay
TErnoTo Ha KoyaHa W 6poil pepose B
KOoyaHa, Opoil 3bpHa B peaa; Terno Ha
3bPHOTO OT 1 kOYaH WM OpoOW 3bpHa B
pefa, Terno Ha kovaHa.

Mpeknte N KoCcBeHUTE edekTn Ha
eNleMeHTUTEe H MNPOAYKTUBHOCTTA BbPXY
pobvBa oOT 3bpHO npu Pc 424 ca
npeacraseHn B Tabnuua 9. lMpusHaka
Tersi0 Ha Ko4yaHa vMa Hali-BUCOK MpsK U
061, KocBeH edhekT BbpXy AobuBa, 06L0
3arpynara.

In Table 8, in Rs 424 hybrid, it was
obvious that there was from a significant
to high positive correlation with good
significance (0=0.01), between ear weight
and the number of rows in the ear, grains
number in the row; grain weight per 1 ear
and number of grains in the row, weight of
the ear.

The direct and indirect effects of the
elements of productivity on grain yield in
Rs 424 were presented in Table 9. “Ear
weight” showed the highest direct and
total indirect effect on vyield totally for the

group.
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Tabnuua 8. KopenauuoHHW 3aBUCUMOCTU Mexay n[o6MBa M HAKOW Npu3HaLUW,
CBbp3aHM C MNPOAYKTMBHOCTTa Ha LuapeBuyeH xubpug Pyce 424 3a nepuopga

2008-2010 .

Table 8. Correlations between yield and some traits associated with productivity of

Ruse 424 hybrid for the period 2008-2010

Ne Mpu3Hauwn/Traits 1 2 3 4 5

1 [lo6uB 3bpHO/Grain yield, kg/da 1 0.449 0.027 0.537 0.001

2 | bpo#t pepose B kouaHa 1 |o0503 | 0859 | 0.555
Number of rows in the ear

3 | bpo#t 3bpHa B pepa 1 | oe48" | 0753"
Number of grains in the row

4 Terno Ha kovaHa / Ear weight, g 1 0.655

5 Terno Ha 3bLPHOTO OT 1 KoYaH,g

; . 1

Grain weight per 1 ear, g

*[JokasaHOCT npu goctosepHocT 0=0.05; **goka3aHocT npu goctosepHocT 0=0.01
*Sufficient evidence for the reliability a=0.05; ** Sufficient evidence for the reliability a=0.01

Tabnuua 9. MNMpsAKO U KOCBEHO B/INSIHUE Ha efleMeHTUTE Ha NPOAYKTUBHOCTTA BbpPXY
[o06MBa OT 3bLPHO NpuY LapeBuYveH xnbpug Pyce 424, 3a nepmnoga 2008-2010 r.

Table 9. Direct and indirect effects of the elements of productivity on grain yield in
Ruse 424 maize hybrid, for the period 2008-2010

[IvpeKTen ) 06w, kocBeH | ToTaneH | KopenauuoHeH
Hpm3Haum edhexT WHavpekTeH edbekT/Indirect effect edext edekT KoeuLmeHT
Traits Direct effect Total indirect Total Correlation
1 2 3 4 effect effect coefficient (r)
Bpoii pegoBe B
KoYaHa
Number of rows in -0.125 - 0.016 [-0.112 |-0.007]-0.103 -0.228 0,449
the ear
Bpoii 3bpHa B peja
Number of grains in [-0.322 0.061 | -0.140 [-0.184}-0.263 -0.585 0,027
the row
'Terno Ha ko4aHa, g
Ear weight, g 1.135 0.782 |0.253 |- 0.119/1.154 2.289 0,537
Terno Ha 3bpPHOTO OT
1 Kouar,g 0431 0039 |0.248 0088 |  0.375 -0.806 (0,001
Grain weight per 1
ear, g

*[lokazaHOCT npu goctoeepHocT 0=0.05; **goka3zaHOCT npu goctoBepHocT a=0.01
*Sufficient evidence for the reliability a=0.05; ** Sufficient evidence for the reliability a=0.01

N3BOAN

[o6uB 3bpHO, MoslyyeH OT ABeTe
uapeBuyHU nnHMK 61/31 n 302/12, TpeTu-
paHu ¢ Ganypuuuante puMcyndgypoH u
HUKOCY/IDYPOH, € MO-HUCBK OT KOHTPOSI-
HuA BapuaHT. [lo-BucoK [o6uB c 6%,
CMPsSAMO KOHTpoONaTa e oT4eTeH NPu NHUSA
302/12 oT BapuaHTa C NPUIOXEH
pUMCcyndypoH.

W3cnepBaHnsa LapeBuyeH Xxubpupa
Pc 424 nposiBABa BWUCOKa CTeNeH Ha
YCTONYMBOCT KbM W3M0/3BaHUTE Ganypu-
LMAan, NPUIOXKEHU e4HOKPATHO 1 ABYKPATHO.

Camo npu nvHua 61/31, mexay
pobuBa ¥ Terno Ha kovaHa, Terno Ha

CONCLUSIONS

The grain yield obtained from the
two maize lines 61/31 and 302/12 treated
with the baluricides of rimsulfuron and
nicosulfuron was lower of the control
variant. 6% higher yield compared with
the yield of the control was reported in line
302/12 in the variant, treated with
rimsulfuron.

RS 424 maize hybrid showed a
high degree of resistance to the
baluricides used once and twice.

Only in 61/31 line between yield
and ear weight, grain weight of 1 ear,
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3bPHOTO OT 1 Ko4YaH, 6poli 3bpHa B peda
ca YCTaHOBEHW CTATUCTMYECKM [OKa3aHu
CpefHN A0 CU/HW KOpPenaunoHHW 3aBUCK-
mocTu (r=-0,689 go 0,714).
Path-koehyeHTHNAT aHanM3 no-
KasBa, 4ye npu npusHayute 6poii pegose B
KouyaHa, Terflo Ha KodyaHa W Terno Ha
3bPHOTO OT 1 KOYaH MMaT Hai-BUCOK NPSIK

number of grains in the row statistically
significant medium to strong correlations
(r=-0.689 to 0.714) were proven.

Path-coefficient analysis showed
that in “number of rows in the ear”, “ear
weight” and “grain weight per 1 ear” had
the highest direct effect on yield.

edekT Bbpxy AobuvBa.

NNTEPATYPA /| REFERENCES
1. Delchev, Gr., 2015. Studies on the Chemical Control of Weeds and Volunteers
at Five Field Crops — Dueum Wheat (Triticum durum Desf.), Winter Oilseed Canola
(Brassica napus L.), Oilbearing Sunflower (Helianthus annuus L.), Grain Maize (Zea
mays L.) and Grain Sorghum (Sorghum bicolor Moench). Scientific Research Work
(habilitation monograph), Stara Zagora (Bg).

2. Georgieva, H., 1997. Maize Weeding Depending on Basic Tillage, Fertilization
and Herbicides. Soil Science Agrochemistry and Ecology, 5, 19-24 (Bg).
3. Georgieva, H., 1998. Effect of Tillage, Fertilization and Herbicides on Maize
Production of a Second Silage Crop. Crop Science, (3-5), 190-193 (Bg).
4. Green, J.M. and J.F. Ulrich, 1993. Response of Corn (Zea mays L.) Inbreds
and Hybrids to Sulfonylurea Herbicides. Weed Science, 41(3), 508-516.
5. Ivanovic, M., Z. Jelicic, S. Markovic, G. Dragovic and M. Martic, 1998.

Reactions of Inbred Lines of Maize on Herbicides from the Sulfonilurea Group. Zbornik
naucnih trudove, 4(1), 87-93.

6. Kopmanis, J. and Z. Gaile, 2008. Use Efficiency of Herbicides in Maize.
Latvijas Lauku konsultaciju un izglitibas centrs, Ozolnieki, Jelgava reg. (Latvia),
Ozolnieki (Latvia), 58-233.

7. Kopmanis, J.and Z. Gaile, 2010. Efficacy of Weed Control in Maize for Silage.
Raksti - Latvijas Lauksaimniecibas universitate, 24 (319), 1-11.
8. Milivojevic, M., L. Stefanovic, I. Husic, M. Simic and Z. Hojka, 2003.

Selectivity of the Sulfonylurea Herbicide Group in the Crop of Maize Inbred Lines.
Pesticides, 18(3), 187-194.

9. Molnar, 1., E. Toth, I. Somlyay and M. Pakurar, 2001. Effects of
Environmental Conditions on Sensitivity of Corn Cultivars to Herbicide Treatments.
Novenyvedelem Area of plant protection, Hungary, 3710, 483-489.

10. Popov, A. and K. Pavlov, 1966. Plant Growing. Cereal crops, Volume I. In:
Maize, Zemizdat, Sofia, pp. 413-461 (Bg).

11. Shanin, Y., 1977. Methodology of Field Experiment. In: Perpendicular Method.
Zemizdat, Sofia, 96-97 (Bg).

12. Stefanovic, L., M. Simic, M. Milivojevic and M. Misovic, 2001. Effects of
some herbicides on plant height and yield of commercial inbred lines of ZP maize
hybrids. Pesticides, 16(3), 173-384.

13. Stefanovic, L., M. Simic, M. Milivojevic and M. Misovic, 2006. The
Manifestation of Symptoms of Herbicide (Sulfonylurea) Phytotoxic Effects in Their
Application in Seed Maize Crop. Acta Herbologica, 15(1), 35-45.

14. Trankov, I. and N. Koleva, 2003. Topical Herbicides for Maize Agrocenosis.
MNC "50 years of Forestry University", Collection of reports (Bg).

123



15. Valenciano, J.B. and M. M. Migulez, 2003a. Utilizacin de herbicidas en maize
durante las primeras fases de cultivo en el laboreo convencional en la provincia de
Leon. Monograph.

16. Valenciano, J.B. and M. M. Migulez, 2003b. Use of Herbicides in the Field of
Fertilization in the Laboratory of the Province of Leon. Monograph.

17. Waligora, H., P. Szulc and W. Skrzypczak, 2008. Effectiveness of Chemical
Weed Control in Sugar Maize Cultivation without Triazyne. Acta Scientiarum
Polonorum. Agricultura, 7(1), 111-118.

18. Yamakhova, Ts. and M. Dimitrova, 2002. Study on the Effectiveness of
Some Soil Herbicides and Their Effect on Maize Production. UNC - “100 Years since
the Birth of Academician Pavel Popov”, AU-Plovdiv, Scientific Papers, XLVII (1),
185-189 (Bg).

124



	Erzhena Imeskenova_paper_final.pdf
	Jaroslav Lang_paper_final.pdf
	Tanja Vasić et al_paper_final.pdf
	Diana Marinova_paper 2_LATEST.pdf
	Svetlana Stoyanova_paper 2_final.pdf

