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PE3HOME

Llenta Ha u3cnegBaHeTo e ga ce
YCTAHOBSIT Haii-noaxoaslinTe CMeckn OT
MHOTOTOAMULLIHM XXUTHU 1 6060BK ypadkHN
KyNTypu 3a OCUrypsiBaHe Ha TpeBHa
NMOKpMBKa YCTOMYMBA Ha XmapoTepmMasieH
CTPec M C BUCOKA XPaHUTE/IHa CTOMHOCT.
MpocneaeHo e NoBeAeHNETO Ha CMECEHM
TpeBocTon oT xuTHu (Dactylis glomerata,
Phalaris arundinacea n Bromus inermis) n
606081 (Medicago sativa) pacTeHusi, B
pas3nIMYHM  CHOTHOLLEHMS TUMNUYHKM 3@
YC/I0BMATA HA NJIAHUHCKUTE paiioHMN.

EKCNepuMeHTBbT € 3a/iokeH npes
2018 r. B onuTHUTE nosieta Ha Hay4yHo
n3cnefioBaTefiCkus UHCTUTYT MO nacuiia
(toromstouyHa TpaHcunBaHus). M3cneaBa-
HUTE CMEeCKM ca [BYKOMMOHEHTHW, CbC-
TOALLM Ce OT efHa XWTHa TpeBa U efHa
6060Ba (ypaxkHa Kyntypa, KbOeTo npo-
LEeHTBT Ha yyacTue 3a XUTHUTe TPeBU ce
yBenuyasa ot 25% fo 100%, a fenst Ha
MHoOroroguiHaTa pypaxHa 606oBa Tpesa
npeacTass pasnukara.

SUMMARY

The research objective consists in
establishing the optimal mixtures of
perennial grasses and forage legumes for
providing a grass carpet resistant to
hydrothermal stress and a high nutritional
value. It has made observations on the
behaviour of the grass mixture plants
composed in different proportions under
the stationary conditions from the mountain
area. The grass species studied are:
Dactylis glomerata, Phalaris arundinacea
and Bromus inermis, and the legume
species is Medicago sativa.

The research is carrying out in the
experimental fields of the Research-
Development Institute for Grasslands
Brasov, under specific field conditions in the
south-east of Transylvania, the experiences
being placed in 2018 and being in progress.
The mixtures used are simple, consisting of
one grass and one forage legume, in which
the participation percentage of the grasses
increases from 25 % to 100 %, and the
proportion of the perennial forage legume
representing the difference.
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Bb3 OCHOBa Ha XMMUYHUAT aHan3
WU nosiydeHnTe nabopaTtopHM [AdaHHu ca
Cb3afEeHN CMECKW, C BWCOKa YCTOYM-
BOCT Ha XuapoTepmasieH CTpec B ekcne-
pYMeHTasIHaTa 30Ha, KakTo 1 B paiioHu C
noAo6eH KaMmar.

Llenta Ha u3cnegBaHeTo e ga ce
npoy4Yn MNPOAYKTUBHOCTTA M XpaHWUTeNHa-
Ta CTOMHOCT Ha ABYKOMMNOHEHTHN CMECKU
C B yc/ioBMATa Ha TpaliHoouepTaBalluTe
ce KIMMaTUYHN NPOMEHW.

KnoyoBu AymMmun:  CMECKHN, XUTHU
TpeBn, 6060BM TpeEBU, XuApPOTEPMANIEH
CTPecC, XpaHuTenHa CTOMHOCT, KIMMaTUYHM
NPOMEHN

YBO/,

TpaiiHoOuYepTaBalWUTe ce Kiuma-
TUYHM NPOMEHU, NMPeACTaB/ABaT 3HAYMM
npo6siem B CBETOBEH MaLLab.

Tasn TeHAeHuWs Hanara MpoOMEHU
B cTpaTervsTa 3a pasButue Ha hypax-
HOTO NPOM3BOACTBO, 3a OCUIypsiBaHe Ha
ONTMM&/THO KOJIMYECTBO CBeXa (hypaxHa
Maca noxogslla 3a KoHcepsupaHe (CeHo,
NONYB/I&XHO CEHO, MNONYCWIaX, CUNax,
6pukeTM wn ap.), W W3N0nA3BaHe npu
WHTEH3VBHO OTIeX4aHe Ha XUBOTHU.

EOHO OT OCHOBHUTE £ABfIEHMA C
BMCOK PWCK 3a CEeICKOTO CTOMaHCTBO €
CBbp3aHO C MeTeoposiorMyHaTa cywa,
XapakTepusmpawio ce C nog4vyepraHo
MOHMKaBaHE Ha BasieXxute, 3a MO-Ab/bl
nepuog v Ha rosieMu noLm.

Cywarta B/Msie OCHOBHO eTana Ha
nokb/IBaHe W MOHUKBAHE Ha CemeHarTa,
n3pacTBaHeTo U BereTatMBHOTO pasBuTue
Ha pacTeHusiTa B onpegenexHuTte daswu,
KaKkto M npoueca Ha TAXHOTO pa3MHO-
XaBaHe.

3a40B0NsiIBaHE HyxAaTta Ha XWBO-
THUTE OT (pypax U3NCKBa yBE/IMYBaHE Ha
NpPON3BOACTBEHMTE M/IOWM, Cb3[aBaHe Ha
eheKTVBHN TEXHOOMMK 3a OTr/exgaHe
Ha MHOroroguMwHu 6060BM U XUTHU
NMBagHW TPEBM B CAMOCTOATENIHW U CMe-
CEHN TPEBOCTOW, KaKTO U BHEOPSIBAHETO
Ha TEXHW BUCOKOMPOAYKTUBHU U Ka4yecT-
BeHu coptoBe (Moga and Schitea, 2005;
Schitea, 2010).

Based on the chemical analysis
and the data obtained in the laboratory
are established optimal mixtures to
provide resistance to hydrothermal stress
in the experimental area, as well as from
the similar areas by climate point of view.

The aim of using these simple
mixtures is that to obtain fodder with high
nutritional qualities and a high production,
under conditions of climate change.

Key words: mixtures, grasses,
legumes, hydrothermal stress, nutritional
qualities, climate change

INTRODUCTION

One of the current problems with
great importance worldwide, is represented
by the emergence of extreme weather
phenomena that present a higher frequency.

This reality also requires important
changes in the strategy of the fodder
production to ensure the necessary
quantities of green mass and fodder in
different preservation forms (wilted hay,
hay, semi silage, silage, briquettes etc.),
for a high performance animal breeding.

One of the main phenomena with a
high risk for agriculture, is associated with
the meteorological drought, a phenomenon
characterized by the marked decrease of
rainfalls, over a longer period and on large
areas.

The main effects of the drought,
depending on its starting, are the lateness or
absence of germination, the delayed
emergence of the plants, a reduced
vegetative development, the limitation of the
vegetative development in a certain period
of plant vegetation stage, diminishing the
multiplication of plants.

Providing the animal feed needs
must be achieved by increasing the
forage production area, by establishing
adequate structures, by promoting in crop
systems the perennial legume species in
pure culture, or in mixing with perennial
grasses as well as by cultivating high-
yielding varieties quality and production
(Moga and Schitea, 2005; Schitea, 2010).
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[aHHnTe, OTHOCHO 30HMpPaHETO Ha
OCHOBHUTE BUAOBE MHOMOMOAMULLHN XUTHN
N 6060BMN NMBAAHW KyNTypu MNoayyeHun B
HayuHo-n3cnefoBartesicku WHCTUTYT MO
nacvwa, bpallos, Kakto U B CbTpyAHUYe-
lwMTe uscnegoBaTesickM ctaHuum, coyart
nHdopmaumsa 3a crnegHTe nokasaTesnu:

- OWOMIOTUYHN XapaKTEPUCTUKM Ha
MHOFOroguWHNTE hyPaXHN BULOBE;

- pasnpocTpaHeHWeTo MM B ecTec-
TBeHa hnopa;

- U3MCKBAHMATA MM KbM Kaumarta u
NOYBEHUTE YC/IOBUS.

MATEPVAZT U METOOU

EkcnepvMeHTbT € npoBefeH B
HayuyHo-n3cnenoBaTesniCku  MHCTUTYT MO
nacuwa bpawoB, PyMbHUA, CbC CriegHu-
Te BuagoBe kutHu TpeBu: Dactylis
glomerata, Phalaris arundinacea n Bromus
inermis, n 6060Ba hypaxHa KynTtypa -
Medicago sativa. M3cneggaHute CMecku
ca [BYKOMMOHEHTHW, CBLCTOALWM Cce OT
efHa XuTHa TpeBa W epfHa qypaxHa
6060Ba KynTypa, B KbAETO MPOLEHTHT Ha
yyacTve Ha XWUTHU TPeBM ce yBenmyaBsa oT
25% po 100%, a genbT Ha MHOroroamil-
HaTa oypakHa 6060Ba TpeBa npeacTaBs
pasnukara.

OT reomopconornyHa rnegHa Tou-
Ka TepuTopusaTa Ha eKcnepumeHTasHaTa
30Ha € B pamK1Te Ha M3TouHoKapnaTckus
aan (1), Monpgo-TpaHcunsaHckute Kapnatu

(B), Bpawosckata naguHa (g), Barsei
Depression (1).
Teputopugara Ha HayuHo-

n3cnenoBaTesiCKUA MHCTUTYT MO nacuwia
BpawoB ce Hamupa B YMEPEHUSA KOHTU-
HEeHTa/1eH KumaT.

CbrnacHo Knacudprkaumsta Ha
KboneH, palioHa Ha ekcnepumeTa nonaga B
nogtvn K Ha knnmatunyeH pervoH D.f.b.x., B
KOWTO:

D = ceBepeH kumar,
CTYAEHW 3UMM N CHSIT;

f = poctarbyHO Basiexu npes uanara
roaunHa;

b = cpegHa TemnepaTtypa Ha Hai-ropeLms
meceuy, nog 20 °C;

X = BaJ/IEXW B Kpas Ha 3umara;

K = cTygeHa 3uma, Cyxo nsto, cpefHa TeM-

[bXO0BEH, CbC

Based on the results achieved at the
Research-Development Institute  for
Grasslands Brasov as well as the
collaborating research stations, a zoning of
the main species of perennial grasses and
forage legumes was taken into consider-
ation informing the following aspects:

- the biological characteristics of the
perennial species of forage grassland
plants;

- their spread in spontaneous flora;

- their demands on climate and soll
conditions.

MATERIAL AND METHODS
In the paper is presented an
experimental field, located at Research-

Development Institute for Grassland
Brasov, from Romania, with grass
species: Dactylis glomerata, Phalaris

arundinacea and Bromus inermis, and the
forage legume species Medicago sativa.
The mixtures used are simple, consisting
of one grass and one forage legume,
where the participation percentage of the
grasses increases from 25 % to 100 %,
and the proportion of the perennial forage
legume representing the difference.

From the geomorphological point of
view, the territory of the experimentation
zone is within the Eastern Carpathians
Unit (1), Moldo-Transilvanian Carpathians
(B), Brasov Depression (g), Bérsei
Depression (1).

The territory of the Institute of
Research and Development for
Grasslands Brasov is climatically within
the moderate continental climate sector.

According to the Kdppen
classification system, the experimentation
zone falls within the climatic region
D.f.b.x. subtype K, in which:

D = boreal climate, rainy, with cold winters
and snow;

f = sufficient rainfall throughout the year,;

b = average temperature of the hottest
month, below 20 °C;

X = precipitation at the end of winter;

K = cold winters, dry summers, average
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nepartypa Ha Hai-ropewmsa mecey, — 18 - 22
°C.

3a nepuoga 2018-2019 r., Haii-
HUCKUTE CpefHN MeceyHu Temnepartypwu
ca peructpupaHun npes mecel, [lekemspu
(2018 r.) cbe cToiiHoCT oT -1.27 °C, ¢ nosno-
XWUTENHO OTK/IOHeHue 0.40 °C oT MHoro-
rogvliHaTa cpefHa cToitHocT -1.70 °C.
Mpe3 mecey HAHyapu - 2019 r., Tasn
cTolHOCT 6ewe -2.37 °C ¢ NONOXUTESTHO
OTK/MIOHeHMe oT 1.50 °C B cpaBHeEHue ¢
MHOroroguMiHaTa cpegHa CTOMHOCT Ha
meceua -3,90 °C (Tabnvua 1).

temperature of the hottest month between
18-22°C.

For 2018-2019 agricultural year, the
lowest monthly average temperatures
were recorded in December 2018 with the
value of -1.27 °C, with a positive deviation
of 0.4 °C from the multiannual average of
-1.7 °C and in January 2019 this value
was -2.37 °C with a positive deviation of
1.5 °C compared to the multiannual
average of the month which was -3.9 °C
(Table 1).

Ta6nuua 1. TemnepatypHu cTtoiiHocTu (°C) 3a nepuoga 2018-2019, B ICDP Bpatuos
Table 1. Temperature values (°C) for the agricultural year 2018-2019, at ICDP Brasov

FopuHal/Year 2018 2019
Meceu/Month X | X | X | Il e {Iv] v [ VI VI VI IX |CpeaHo/Average]
CpepHo/Average 10.6 [3.23 [-1.27[-2.37] 0.27 [ 6.13 [9.3)13.0[19.2]17.8[19.57|14.§ 9.18
i\ﬁ’:gg;ﬁg?gg@'g:‘:s 8.4 [2.90 [-1.70|-3.90| -1.80 | 3.30 |8.513.2|16.0/17.0|17.20[13.5 7.80
Otknonenme/Deviation | 2.2 [0.30|0.40( 1.50 [ 2.10 [ 2.80 [0.8]-0.2[3.2[0.82.40[4.8 1.70

Mpe3 mecel, Anpun e perucTpupaHa
cpefHa Temnepatypa ot 14.0 °C, ¢ nono-
WUTENIHO OTK/IOHeHMe oT 5.5 °C B cpas-
HeHne CbC cpejHarta rogulHa Ttemnepa-
Typa 3a meceua. [lpe3 meceuute Maii,
FOHM 1 KOnu cpepHaTa pernctpupaHa Tem-
nepatypa e 15.9 °C, 17.8 °C n 18.5 °C, ¢
MOMIOXWUTESHW OTKMOHeHust oT 2.7 °C, 1,8
°C 1 1,5 °C cbOTBETHO B CpaBHEHME C
MHOFOTOAQMULIHNTE CPeAHU CTOMHOCTU 3a
cboTBeTHUTE Meceuu (Purypa 1).

t°C
25,00

20.00
15.00
10,00
5.00
0.00
-5.00
-10,00

——Average
2018

S Average over S9 vears

In April, an average temperature of
14.0 °C was recorded, with a positive
deviation of 5.5 °C compared to the
average annual temperature of the month.
Also, in May, June and July, the average
temperature recorded was 15.9 °C,
17.8 °C and 18.5 °C respectively with
positive deviations of 2.7 °C, 1.8 °C and
1.5 °C respectively compared with the
multiannual averages of the respective
months (Figure 1).

1%

>

Vil
VI

AVERAGE

Deviation
2019

dur. 1. TemnepartypHa npomMsHa npes 3emegesicka rognHa 2018-2019
Fig. 1. Temperature evolution during 2018-2019 agricultural year
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Banexute peructpupar otpuua-
TENIHN OTK/MOHEeHUs npe3 no-ronaMmara
YyacT OT roguHara B CpaBHEHME C MHOro-
rogvwHaTa cpefHa cToiHocT. O6LWwoTo pe-
rMCTPMpaHo KOMMYECTBO Basiexu e 737.2
I/m? (Tabnuua 2), ¢ oTpuLaTesiHo OTK/0-
HeHue oT -16,0 I/m” B CpaBHeHWEe C MHOro-
rogvHaTa cpegHa CTOWHOCT, perncrpupa-
Ha 3a nepwog, oT 59 roguHm (753.2 1/m?).

Precipitation recorded negative
deviations for most of the year compared
to the multiannual average. The total
amount of rainfall recorded was 737.2 l/m?
(Table 2), with a negative deviation of
-16.0 I/m* compared to the multiannual
average recorded over a 59 years period
which was 753.2 I/m?.

Tabnuua 2. CToliHocTn Ha BanexwuTe (I/m?) 3a neproga 2018-2019, B ICDP Bpaluos
Table 2. Rainfall values (I/m?) for the agricultural year 2018-2019, at ICDP Brasov

FoavHal/Year 2018 2019
Mecew/Month X | x| X | I nm | v Y, VI vit | vin | x| 9owo
Total
Cyma/Amount 86 |242| 151|118 | 16.7 | 33.4| 41.2 | 134.4 | 1749| 85.3 | 174.6 | 17.0 | 737.2
Cyma 3a 59 TOAMHN | 5 | 33 4| 37.9 | 34.7 | 29.6 | 38.5 | 59.0 | 88.5 | 124.8 | 107.2 | 86.9 | 62.7 | 753.2
IAmount for 59 years
OTknoHeHue 41492 |-228|-22.9|-129| -5.0 | -17.8 | 45.9 | 50.1 | -21.9 | 87.7 | -45.7 | -16.0
Deviation
Mpe3 2018-2019 r. ca HabnwpasaHn During the agricultural year

3HAUMTE/IHN OTK/IOHEHUSI OTHOCHO pexumMa
Ha nagHanute Banexun (durypa 2) npes
MeceuuTe: npe3 MeceuuTe: [ekeMBpu
(Banexw B pasmep Ha 32,80 I/m?, gecomumt
oT 5,10 I/m?), cbeBpyapu (CbC CTOMHOCT Ha
BanexuTe ot 20,80 I/m? n gedpnunt oT 8,80
I/m?), anpun (Banexu B Konuyectso 10,80
I/m?, pedmumt 48,20 I/m?), maii (cbe
cToiiHocT Ha Banexu ot 39,10 I/m® n
aecuumnt oT 49,40 I/m?), aBrycT (Basiexu B
pasmep Ha 23.20 I/m?, gedomumt 63.70 I/m?),
centemBpn (Basiexxn B konuyectso 43.80
I/m?, geconumt oT 18.90 I/m?) (Table 2).

i/mj
A
800700
700,00
600,00
500,00
400,00
300,00
200,00
100,00
0,00
-100,00 X Xl

2018-2019 there were significant deviations
within the precipitation regime (Figure 2) in
the months: December (rainfall in the
amount of 15.1 I/m?, deficit of 22.8 I/Im?),
February (with a rainfall value of 16.7 l/m?
and a deficit of 12.9 I/m?), April (precipitation
in the amount of 41.2 I/m?, deficit of 17.8
I/m?), May (with a precipitation value of
134.4 I/m? and a deviation of 45.9 I/m?),
August (precipitations in the amount of
174.6 lIm? deviation of 87.8 Im?),
September (precipitations in quantity of 17.0
I/m?, deficit of 45.7 I/m?) (Table 2).

Vil

VIl IX TOTAL

Deviation

dur. 2. NMpomMsAaHa Ha BasiexuTe npes 3eMmedesicka rogmHa 2018-2019
Fig. 2. Rainfall evolution during 2018-2019 agricultural year
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OnnteT e npeacraBeH B 3
6510Kka ¢ 5 BapraHTa 1 4 NOBTOPEHNUS.
BapuaHTuTe Ha onuTa ca:

1.1 Medicago sativa 100%

1.2 Medicago sativa 75% + Dactylis
glomerata 25%

1.3 Medicago sativa 50% + Dactylis
glomerata 50%

1.4 Medicago sativa 25 % +
Dactylis glomerata 75 %

1.5 Dactylis glomerata 100%

2.1 Medicago sativa 100%

2.2 Medicago sativa 75 % +
Phalaris arundinacea 25 %

2.3 Medicago sativa 50% + Phalaris
arundinacea 50%

2.4 Medicago sativa 25 % +
Phalaris arundinacea 75 %

2.5 Phalaris arundinacea 100%

3.1 Medicago sativa 100%

3.2 Medicago sativa 75% + Bromus
inermis 25%

3.3 Medicago sativa 50% + Bromus
inermis 50%

3.4 Medicago sativa 25% + Bromus
inermis 75%

3.5 Bromus inermis 100%

EkcnepuMeHTanHoTo nose e
Cb3gafleHo npe3 nbpBaTa JeceT-
AHeBka Ha mecel, Centemspu 2018 .
¢ obuwa naow, ot 2000 M* (wWupuHa
50 m n gbmkmHa 40 m). Bcekn Ba-
puaHT 3aemMa 15 m2, a NOBTOpeHNATa
ca orpaHvMyeHn OT MbTEKM C LUMPUHA
2m.

ArpoTexHmyeckuTe meponpusi-
TMA 3a MOATOTOBKA Ha flexute,
nepvoga n abnéoyrHaTa Ha centba,
mMexaypeameto 1 Hopma Ha ceutba
B/IMASAT Ka4yecTBOTO Ha ceuTbeHaTa
penHocT (Ene and Mocanu, 2016).

onnTeT
OEeNHOCTK:

- TMNOBBLPXHOCTHA oOpaH Ha
ekcnepumeHTaniHOTO nose (durypa 3a);

- NOAroToBKa Ha nexuTe ¢ poTa-
UMOHHA 6paHa W C 2 nepneHauky-
nsapHu npoxoga (durypa 3b);

BK/IlO4YBa C/iegHuTe

The experiment is represented
in 3 blocks with 5 variants and 4
replications. The following variants are
included:

1.1 Medicago sativa 100 %
1.2 Medicago sativa 75 % +
Dactylis glomerata 25 %
1.3 Medicago sativa 50 % +
Dactylis glomerata 50 %
1.4 Medicago sativa 25 % +
Dactylis glomerata 75 %
1.5 Dactylis glomerata 100 %
2.1 Medicago sativa 100 %
2.2 Medicago sativa 75 % +
Phalaris arundinacea 25 %
2.3 Medicago sativa 50 % +
Phalaris arundinacea 50 %
2.4 Medicago sativa 25 % +
Phalaris arundinacea 75 %
2.5 Phalaris arundinacea 100 %
3.1 Medicago sativa 100 %
3.2 Medicago sativa 75 % +
Bromus inermis 25 %

3.3 Medicago sativa 50 % +
Bromus inermis 50 %

3.4 Medicago sativa 25 % +
Bromus inermis 75 %

3.5 Bromus inermis 100 %

Establishment of the
experimental field, was realized in
the first decade of September 2018
and has a total area of 2000 m? (50
m wide and 40 m long). The surface
occupied by a variant is 15 m2 and
the repetitions are delimited by
access paths of 2 m wide.

The success of the sowing
works depends on the care with the
agrotechnical measures regarding
the preparation of the germinating
bed, the sowing time, the sowing
depth, the distance and the sowing
seed rate (Ene and Mocanu, 2016).

To establish the experiment,
the following works were carried out;

- plowing the experimental
surface (Figure 3a);

- preparing the seedbed with
the rotary harrow by 2 perpendicular
passes (Figure 3b);
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- orpaHuyaBaHe W nocTaBsiHe
Ha Ko/yeTa Ha eKcnepmMmMeHTasIHOTO
none (durypa 3c);

- centba Ha wu3cnegBaHute
BapvaHTn (dwurypa 3d) ¢ ycrtaHoBe-
HUTe Hopmu (Tabnuua 3).

AHanmsza Ha  XpaHuTesnHuTe
BewectBa: Cypos npoteuH (CI, %),
Menen (%), CypoBu BnakHuHu (CBn,
%), KucenuHHo-geTepreHTHW BrIakHUHA
(KOB, %), HeyTpanHu pgetepreHTHU
BNnakHuHn (HAB, %), CmnnaemocT Ha
cyxo Bewectso (CMCB, %) n Cmunae-
MOCT Ha opraHunyHu BewecTtsa (CMOB,
%), € HanpaBeH C MOMOLLTa Ha TEeXHU-
KaTa 3a 65u3ka uHdpavepBeHa crnek-
Tpockonusa (NIRS).

- delimitation and picketing
the experimental field (Figure 3c);

- sowing the experimental

variants (Figure 3d) with the
established rates (Table 3).
Analysis of nutritional

parameters: Crude Protein (CP, %),
Ash (%), Crude Fiber (CF, %), Acid
Detergent Fiber (ADF, %), Neutral
Detergent Fiber (NDF %), dry matter
digestibility (DMD %) and organic
matter digestibility (OMD %), was
performed using the Near Infrared
Spectroscopy (NIRS) technique.

dur. 3. ACrekTn OT eKCNnepuMeHTasIHOTO NoJe:
a-KynTuBMPaHe Ha noysa C sieka AucKoea 6paHa; b-nogroToska Ha nexv ¢ BbpTALLA
6paHa; c-nocTaBsAHe Ha KolyeTa Ha onnTa; d-pbyHO 3acsaBaHe B pefoBe.
Fig. 3. Aspects from experimental field:

a-soil cultivation with lightweight disc harrow; b-seedbed preparing with rotary harrow;
c-picketing of the experiment; d-manualy sowing in rows.
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Tabnuua 3. Cb3gaBaHe Ha CMeECeHM TPeBOCTOM OT XWUTHU ©n 6060BKU
MHOTFOroguLLIHN TPEBU
Table 3. Establishing mixtures of grasses and perennial legumes of grassland

OnuTeH BapuaHT |CenTbeHa Hopma| OnuTeH BapuaHT |CenTtbeHa Hopma| OnuTeH BapuaHT |CentbeHa HopMa
Variant of the |Sowing seed rate| Variant of the [Sowing seed rate| Variant of the |Sowing seed rate
experiment (kg/ha) experiment (kg/ha) experiment (kg/ha)
1.1 25 21 25 3.1 25
1.2 28 2.2 25 3.2 32
1.3 30 23 25 3.3 38
14 32 24 25 34 44
15 35 25 25 35 50

PE3YJITATU N OBCBXXOJAHE

OnTuMasHUA nepuwog 3a npubnpaHe
Ha MHOTOroAWLLIHWTE NIMBafHN TPeBu e ha-
3aTa Ha TeXHOMOrMYHa 3psiNoCT, a Npy MHo-
roroguwiHnTe 6060BM pacTteHus e (pasata
Ha ubgTexa. ToBa e neproaa, B koliTo pac-
TEHUATA HaTpynBaT MakCYMasIHO Kosimyec-
TBO XpaHWUTEsIHM BelecTBa, HO He gocTurat
CBOSITa MakcUMaJsiHa NPOAYyKTUBHOCT.

Cnep Tasm hasa, Kyntypu ce
cbbupar ypes koceHe B pamkuTe Ha 5-6
cefMuLM OT MbpBaTa KocuTba, B 3aBUCHU-
MOCT OT METEOPO/IOTMYHUTE YCIOBUS.

Mpe3 2019 r. ca nposegeHn 3
nepuoga Ha npubupaHe Ha dypaxHata
Maca BbB (peHo(pasza wu3kIacsiBaHe 3a
MHOTFOrOAULIHUTE NMBaAHW TPEBU C Mpe-
obnajaBall, NpoUeHT B cMmeckaTa. Mopagu
KTMMaTUYHWUTE YCMOBUS UHTEPBAUTBT MEX-
4y pekontuTe e npubnnsmTenHo 60 gHw.

B Ta6bnuum 4, 5 n 6 ca noco4veHn
CTOMHOCTMTE Ha KOMMYEeCTBOTO CyXxO Be-
LLeCTBO Npu m3cnefsaHuTe CMeceHun Tpe-
BOCTOW CbOTBETHO B MbpBW, BTOPU U Tpe-
Tn oTKoc npe3 2019 r. Habnwpgasa ce, ye
nopagn HebNaronpuAaTHUTE KANMAaTUUHM
YC/T0BUS NPOU3BOACTBOTO OT LMKbA 1 e OT-
HOCUTE/THO NO-HWUCKO, OTKOJIKOTO B LIMKB 2.

Mpu nbpBu oTkoc (Tabnuuya 4), ce
Habnogasa, 4ye cmeceH TpeBocTon 3.3
(Medicago sativa 50 % + Bromus inermis
50 %), 3.4 (Medicago sativa 25 % +
Bromus inermis 75 %) u 3.5 (Bromus
inermis 100 %) uma Hai-BMCOKa NpPoAykK-
TUBHOCT, CbOTBETHO 12.64, 12.93 n 12.81
t/ha Cyxo BeLLecTBO.

Mpwn BTOpM OTKOC (Tabnuua 5), ce
Habnogasa, ye cmeceH TpesocTon 1.4
(Medicago sativa 25 % + Dactylis
glomerata 75 %), 2.4 (Medicago sativa 25

RESULTS AND DISCUSSION

The optimum period for harvesting
perennial grasses is the ripening phase,
and for perennial legumes is the flowering
phase. Within this range a maximum
quantity of nutrients is obtained, but which
does not correspond to the moment when
the maximum feed production is achieved.

After this phase, the following crops
are harvested by mowing within a range
of 5-6 weeks from the first mowing,
depending on the weather conditions.

During the year 2019 there were 3
cycles of harvesting in the phenophase of
earing the perennial grasses with the
majority percentage of the mixture. Due to
the climatic conditions, the interval
between harvests was approximately 60
days.

Dry matter quantities on the
mixtures under observation, are shown in
Table 4, 5 and respectively 6 for cycle 1, 2
and respectively 3 cuttings of 2019. It is
observed that, due to the adverse climatic
conditions, the production from cycle 1 is
relative lower than in cycle 2.

At first cut (Table 4), it can see that
mixture 3.3 (Medicago sativa 50 % +
Bromus inermis 50 %), 3.4 (Medicago
sativa 25 % + Bromus inermis 75 %) and
3.5 (Bromus inermis 100 %) had the
highest production, respectively 12.64,
12.93 and 12.81 t/ha Dry matter.

At second cut (Table 5), it can see
that mixture 1.4 (Medicago sativa 25 % +
Dactylis glomerata 75 %), 2.4 (Medicago
sativa 25 % + Phalaris arundinacea 75 %)
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% + Phalaris arundinacea 75 %) un 2.5
(Phalaris arundinacea 100 %) vnma Haii-
BMCOKa MpPO-AYKTUBHOCT, CbOTBETHO 5.10,
5.47 n 5.95 t/ha Cyxo BeLLecTBO.

Mpn Tpetn oTkoc (Tabnuua 6), ce
HabnofaBa, 4Ye CMeceH TpeBocTon 1.1
(Medicago sativa 100 %), 1.2 (Medicago
sativa 75 % + Dactylis glomerata 25 %) n
1.3 (Medicago sativa 50 % + Dactylis
glomerata 50 %) uma Hai-BMCOKa NPOAYK-
TMBHOCT, CbOoTBETHO 1.16, 1.10 n 1.19 t/ha
CyXxo0 BeLLecTBO.

and 2.5 (Phalaris arundinacea 100 %) had
the highest production, respectively 5.10,
5.47 and 5.95 t/ha Dry matter.

At third cut (Table 6), it can see that
mixture 1.1 (Medicago sativa 100 %), 1.2
(Medicago sativa 75 % + Dactylis
glomerata 25 %) and 1.3 (Medicago
sativa 50 % + Dactylis glomerata 50 %)
had the highest production, respectively
1.16, 1.10 and 1.19 t/ha Dry matter.

Tabnuua 4. Cyxo BewecTtBo (t/ha) B cmMeceHM TPeBOCTOU OT XUTHU N 6060BU
nmBagHn TpeBu (MbPBU OTKOC npe3 2019r.)
Table 4. Dry matter (t/ha) at first cutting in 2019 for observed mixture

BapunaHTt/Variant 1.1 1.2 1.3 1.4 1.5
RI 4.19 4.47 4.66 6.86 5.00
RII 3.44 3.73 2.29 8.54 4.44
RIIl 5.53 6.75 1.72 5.24 4.44
RIV 4.53 4.23 4.69 5.81 5.98
CpegHo/Average 4.42 4.80 3.34 6.61 4.96
BapwaHT/Variant 2.1 2.2 2.3 2.4 2.5
RI 4.36 5.00 5.64 5.63 5.96
RII 4.97 3.77 5.72 8.01 3.74
RIIl 5.34 5.43 5.99 5.28 6.98
RIV 4.78 6.69 4.66 6.08 5.10
CpegHo/Average 4.86 5.22 5.50 6.25 5.44
BapwaHT/Variant 3.1 3.2 3.3 3.4 3.5
RI 5.19 9.36 15.25 12.59 16.38
RII 3.65 14.08 9.78 10.41 12.18
RIIl 4.70 12.13 11.96 11.58 10.89
RIV 5.70 9.16 13.58 17.16 11.78
CpepgHo/Average 4.81 11.18 12.64 12.93 12.81

Tabnuua 5. Cyxo BewecTtBo (t/ha) B cmMeceHn TPeBOCTOU OT XUTHU N 6060BU
nmBagHn TpeBu (BTOpU OTKOC npe3 2019 r.)
Table 5. Dry matter (t/ha) at second cutting in 2019 for observed mixture

BapunaHTt/Variant 1.1 1.2 1.3 1.4 1.5
RI 4.64 4.73 4.37 5.06 4.64
RII 4.03 3.72 4.05 5.16 4.37
RIII 4.49 5.18 5.47 5.72 4.59
RIV 4.54 5.26 5.30 4.45 5.20
CpegHo/Average 4.42 4.72 4.80 5.10 4.70
BapwaHT/Variant 2.1 2.2 2.3 2.4 2.5
RI 3.90 4.47 4.64 5.87 5.94
RII 4.14 4.98 5.03 6.56 5.81
RIII 3.84 4.52 5.18 4.67 7.25
RIV 3.85 3.75 4.35 4.79 4.81
CpepaHo/Average 3.93 4.43 4.80 5.47 5.95
BapunaHTt/Variant 3.1 3.2 3.3 3.4 3.5
RI 2.94 3.75 3.58 4.10 3.70
RII 4.79 4.25 2.32 4.09 2.39
RIII 4.59 3.24 3.82 4.68 3.69
RIV 4.68 2.63 2.70 4.28 3.72
CpefaHo/Average 4.25 3.47 3.10 4.28 3.37
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Tabnuua 6. Cyxo BewecTtBo (t/ha) B cmMeceHM TPeBOCTOU OT XUTHU N 6060BU
nnBagHn TpeBu (TpeTu oTKoc npe3 2019 r1.)
Table 6. Dry matter (t/ha) at third cutting in 2019 for observed mixture

BapunaHTt/Variant 1.1 1.2 1.3 1.4 1.5
RI 1.22 1.30 1.27 0.97 0.36
RII 1.25 1.08 1.08 1.40 0.59
RIIl 1.04 1.14 1.01 1.08 0.64
RIV 1.12 0.89 1.40 0.61 0.59
CpegHo/Average 1.16 1.10 1.19 1.02 0.54
BapwaHT/Variant 2.1 2.2 2.3 2.4 2.5
RI 0.92 0.97 0.98 1.08 0.62
RII 0.90 0.91 0.88 1.12 0.81
RIIl 1.11 1.33 1.28 1.12 1.09
RIV 0.91 0.66 0.87 0.73 0.49
CpepaHo/Average 0.96 0.97 1.00 1.01 0.75
BapunaHTt/Variant 3.1 3.2 3.3 3.4 3.5
RI 1.06 0.90 0.50 0.63 0.37
RII 0.92 0.95 0.36 0.48 0.39
RIIl 0.84 0.61 0.46 0.46 0.30
RIV 1.30 0.50 0.58 0.40 0.50
CpegHo/Average 1.03 0.74 0.48 0.49 0.39

B Tabnuuya 7 ca NOCOYEHU HSKOM
rnokasaresim OTHOCHO Ka4yecTBOTO Ha
hypaxa OT BapuaHTUTE Ha CMeckuTe ¢
Dactylis glomerata B nbpBM OTKOC Ha
2019r.

Table 7 shows some elements
regarding the quality of the forages from
the experimental field, for all variants
mixture with Dactylis glomerata, at first
cutting in 2019.

Tabnuua 7. CTOMHOCTM Ha HSIKOW MoKasaTesini OTHOCHO KauyecTBOTO Ha CMECEHMU

TpeBocTom ¢ Dactylis glomerata (% CB)

Table 7. Values of some elements regarding the quality of the forages, mixture

with Dactylis glomerata (% DM)

BapuaHTt/Variant Cn/CP |Menen/Ash| CBn/CF |KAB/ADF|KA/1/ADLHAB/NDFCMCB/DMDICMOB/OMD
100%Ms 15.7 8.4 33.9 36.3 4.9 54.2 53.4 54.4
75%Ms+25%Dg 14.5 8.1 34.5 37.7 4.8 59.2 56.4 52.5
50%Ms+50%Dg 13.8 8.9 34.9 37.2 4.0 56.2 61.0 57.0
25%Ms+75%Dg 13.0 7.5 35.2 37.9 4.1 59.9 53.2 57.5
100%Dg 10.7 8.6 37.0 38.6 3.5 60.8 59.8 57.4
Ms-Medicago sativa; Dg-Dactylis glomerata
3a sapuaHT 1.5 (Dactylis glomerata For the wvariant 1.5 Dactylis

100%), cToiiHocTTa Ha CIl e Hait-Hucka
(10.7%). C Hain-BUCOKO CbAbpXaHME Ha
CYpOB MpPOTEUH € TPEBOCTOA CbC Camo-
CTOATENHO yyacTue Ha Medicago sativa -
100% (1.1). BnuaHueTto Ha pypaxHarta
6060Ba TpeBa B cMeckaTta OT BapuaHT 1.2
(Medicago sativa 75% + Dactylis
glomerata 25%), Bnvse BUcOKaTa CTOiA-
HOCT OTHOCHO CbAbPXaHMETO Ha CypoB

glomerata 100%, the value of the CP was
10.7 %, this being the lowest value, the
highest content having the variant 1.1
(Medicago sativa 100 %). It is also
observed the influence induced by the
forage legume in the mixture of variant 1.2
(Medicago sativa 75 % + Dactylis
glomerata 25 %), the value of the crude
protein content being high (14.5 %).
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npoteuvH (14.5%). B cmeckuTe ¢ NO-HUCKO
npoueHTHO yyactne (25% un 50%) Ha
Medicago sativacbbpXXaHMETO Ha CypoB
npoteMH e cboTBeTHO 13.0% (BapuaHT
1.4) n 13.8% (BapuaHT 1.3). Cbabpxa-
HueTo Ha [llenenta Bapupa ot 7,5% pno
8.9% aHanunsnpaHnte BapuaHTU. Mo OTHO-
LWeHne cbabpkaHneto Ha CBn CTOHOCTU-
Te Bapupat ot 33.9% (Medicago sativa -
100%) po 37.0% (Dactylis glomerata
100%). OcTaHanMTe BapuaHTu perncTpu-
pat cTtoiiHocTn Mexay 33.9% u 35.2%.
Hali-Hncka ctoiHocT (36.3 %) Ha KOB e
BapuaHT 1.1 (Medicago sativa 100%), a c
Hali-Bucoka (38.6%) BapuaHT 1.5 (100%
Dactylis glomerata). CtoitHocTuTe Ha KA/
ca 65m3kn 1 Bapupart, oT 4,1% po 4,9%.
M3kntoueHne npasu BapuaHT 1.5 (Dactylis
glomerata 100%), KbAEeTO CTOMHOCTTA Ha
nokasarena e 3,5%. CbabpxaHneTo Ha
HAB Haii-Hucko (54.2%) BbB BapuaHT 1.1
(Medicago sativa 100%). Haii-B1Mcoko
BNlakHWHHK ca cMeckute ¢ Medicago
sativa 25 % + Dactylis glomerata 75 %
(59.9%) n camocToATENHUTE TPEBOCTOU C
Dactylis glomerata 100% (60,8%). Ctoii-
HocTuTe Ha nokasatesimte CmCB n CmOB
BapupaT CboTBeTHO OT 53. 2% (Medicago
sativa 25 % + Dactylis glomerata 75 %)
o 61.0% (Medicago sativa 50% +
Dactylis glomerata 50%) u ot 52,5%
(Medicago sativa 75% + Dactylis
glomerata 25%) po 57,5% (Medicago
sativa 25 % + Dactylis glomerata 75 %).

B Tabnuua 8 ca noco4yeHun kKadvec-
TBEHMTE nokasaTtenu Ha ypaxute oOT
BapvaHTUTe Ha cmeckute ¢ Phalaris
arundinacea (nbpBK 0TKOC) 3a 2019 T.

Others two mixtures with the proportion of
25 % and 50 % Medicago sativa had
relatively close contents 13.0 % for variant
1.4, respectively 13.8 % for variant 1.3.

The content in CA was between 7.5 %
and 8.9 % in all the analyzed variants. In
terms of CF content, the values ranged
from 33.9 % to 37.0 %.

The highest value was within variant 1.5
(Dactylis glomerata 100 %), other variants
registering values between 33.9 % and
35.2 %. The lowest value content in ADF
was 36.3 % for variant 1.1 (Medicago
sativa 100 %) and 38.6 % for variant 1.5
(100 % Dactylis glomerata).

The values of ADL content were relatively
uniform, ranging from 4.1 % to 4.9 %, the
exception being the variant 1.5 (Dactylis
glomerata 100 %) with the lowest value of
3.5 %.

The content in NDF was 54.2 % and
respectively 56.2 % for variant 1.1 and
respectively variant 1.3.

The variants 1.4 and 1.5, had higher
values. The DMD had values ranging from
53.4 % to 61.0 %. Values between 54.4%
and 57.7% were recorded for the OMD.

Table 8 shows some elements
regarding the quality of the forages from
the experimental field, for all variants
mixture with Phalaris arundinacea, at first
cutting in 2019.

Ta6r||/|u,a 8. CTOMHOCTM Ha HAKOW MoKasaTesIn OTHOCHO KayeCTBOTO Ha CMECEHMU

TpeBocTou ¢ Phalaris arundinacea (% CB)

Table 8. Values of some elements regarding the quality of the forages, mixture

with Phalaris arundinacea (% DM)

BapwaHT/Variant CM/CP [Menen/Ashl CBn/CF |KAB/ADF|KA/1/ADLHAB/NDFCMCB/DMDICMOB/OMD,
100%Ms 13.0 8.1 38.9 39.8 5.5 60.4 52.3 47.6
75%Ms+25%Pha 12.3 8.2 37.1 38.8 4.8 61.6 52.8 49.0
50%Ms+50%Pha 12.1 8.0 38.7 39.7 4.8 63.8 50.3 46.0
25%Ms+75%Pha 12.8 8.3 37.3 39.0 4.7 61.6 54.2 50.0
100%Pha 12.7 8.9 39.4 39.9 4.1 65.2 50.1 47.0

Ms-Medicago sativa; Pha- Phalaris arundinacea
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C Hali-B1COKO CbAbpXaHune
(13,0%) Ha cypoB NpOTENH € BapuaHT 2.1
(Medicago sativa 100%). B octaHanute
cMeckun ctoiiHocTuTe Ha CIl, Bapupart oT
12,1 po 12,8%. XOMOreHHUTe CTOMHOCTU
CblWO uMMaT cbabpxaHue Ha [lenen,
KoeTo e okos10 8%. C Haii-Bucoko (39,9%)
cbabpXaHne Ha CBn e BapuaHT 2.5
(Phalaris arundinacea 100%), a Haii-
Hucko (37,1%) BapuaHT 2.2 (Medicago
sativa 75% + Phalaris arundinacea 25%).
TpesocTtos ¢ Phalaris arundinacea 100%e
C Han-Bncoko (39,9%) cbabpxaHue Ha
KOB. CrtoiiHocTute Ha KAJ1 Bapupart oT
4,1 n 4,8% 3a aHaIU3npaHUTE BapuaHTMu.
V3kntoveHne npasu BapuaHT 2.1
(Medicago sativa 100%), KbgeTto CTOii-
HoctTa 5,5%. CbabpxaHveto Ha HAB
Bapupa ot 60.4% (Medicago sativa 100%)
[0 65,2% (Phalaris arundinacea 100%).

B Tabnmua 9 ca noco4veHn
KayeCcTBEHWTE nokasaTenu Ha gypaxa ot
BapuaHTMTe CbC CMeckute Ha Bromus
inermis (MbpBK 0TKOC) 32 2019 T.

The highest value of the crude
protein content was 13.0 % registered at
2.1 variant (Medicago sativa 100 %). The
other mixtures had very close CP values,
ranging from 12.1 to 12.8 %. Homogeneous
values also had the CA content, which is
about 8 %. The highest value of the CF
content was at variant 2.5 (Phalaris
arundinacea 100 %) and the lowest value
was 2.2 variant (Medicago sativa 75 % +
Phalaris arundinacea 25 %). The variant
2.5 (Phalaris arundinacea 100 %) with the
highest ADF content is noted. The ADL
values are between 4.1 and 4.8 % for all
the analyzed variants, except for the 2.1
variant (Medicago sativa 100 %) with a
higher value (5.5 %). NDF has values
between 60.4 % and 63.8 % in all
variants, a higher value is observed in the
variant 2.5 (Phalaris arundinacea 100 %).

Table 9 shows some elements
regarding the quality of the forages from the
experimental field, for all variants mixture
with Bromus inermis, at first cutting in 2019.

Tabnuua 9. CTOMHOCTM Ha HSIKOW MoKasaTe/IM OTHOCHO KayeCTBOTO CMECEHMU

TpeBocTOM ¢ Bromus inermis (% CB)

Table 9. Values of some elements regarding the quality of the forages, mixture

with Bromus inermis (% DM)

BapuaHt/Variant | CM/CP [Nenen/Ash/CBn/CF|KAB/ADF |KO//ADL | HOB/NDF [CmCB/DMD|ICMOB/OMD|
100%Ms 13.6 8.2 36.3 38.7 3.2 59.0 60.5 49.8
75%Ms+25%Bri 9.7 8.6 38.9 43.0 4.5 69.5 55.5 45.0
50%Ms+50%Bri 9.0 7.2 39.0 43.0 4.2 69.0 53.6 44.7
25%Ms+75%Bri 9.4 8.0 394 42.7 4.3 69.1 54.2 45.7
100%Bi 8.0 6.7 39.3 42.4 4.2 68.8 50.1 47.0

Ms-Medicago sativa; Bri-Bromus inermis

CbvabpxaHneto Ha CI1 BbB
BapuaHTUTe Ha cmeckuTe Bapupa oT 8,0%
(Bromus inermis 100%) po 13,6%
(Medicago sativa 100%). Mpu BapuaHTu
3.4 (Medicago sativa 25% + Bromus
inermis 75%) n 3.2 (Medicago sativa 75% +
Bromus inermis 25%), pa3svkarta B CTOW-
HOCTWUTE Ha Ha NPOTEMH € MUHUMasIHa
(0,3%). BapuaHT 3.3 (Medicago sativa
50% + Bromus inermis 50%), e c no-
Hucka (9,0%) CTOMHOCT Ha nokaslaTens
CrnpsiIMo NnpeaxoaHnTe BapuaHTu. Pasnuka
oT 5% ce Habnwaasa Mexay BapuaHTt 3.1

Regarding the content in CP, the
values for the 5 variants of mixtures
ranged from 8.0 % to 13.6 %. The highest
value 13.6 % was recorded in the variant
3.1 (Medicago sativa 100 %), and the
lowest value 8.0 % in the variant 3.5
(Bromus inermis 100 %). At variants 3.4
(Medicago sativa 25 % + Bromus inermis
75 %) and respectively 3.2 (Medicago
sativa 75 % + Bromus inermis 25 %), the
value of the protein content was close (9.4
respectively 9.7 %), while in the variant
3.3 (Medicago sativa 50 % + Bromus
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(Medicago sativa 100%) n BapuaHT 3.5
(Bromus inermis 100%). BapuaHT 3.5
(Bromus inermis 100%) e c Haii-HUCKO
CbAbpXaHVe Ha MUHepasiHW BellecTsa
(6.7%). C Hali-BMCOKa CTOMHOCT Ha MoKa-
3aTena ca BapuaHTute 3.2 (Medicago
sativa 75% + Bromus inermis 25% - 8,0%)
n 3.4(Medicago sativa 25% + Bromus
inermis 75% - 8,6%). BapuaHT 3.3
(Medicago sativa 50% + Bromus inermis
50%), e cbC 7,2%-HO CbAbpXaHue Ha
MWHEPasTHN BELLECBA B CYXOTO BELLECTBO.
cbabpxaHue o1 7,2%. CbabpXaHNeTo Ha
CBn Bapupa ot 36,3% (Medicago sativa
100%) po 39,4% (Medicago sativa 25% +
Bromus inermis 75%). [lpoueHTHOTO
cbabpkaHue Ha KOB e e mexay 42,4% w
43,0% 3a BcuukM cmeckun Ha Medicago
sativa 1 Bromus inermis. C Hai-HuCKa
CTOMHOCT Ha nokasatens e BapuaHT 3.1
(Medicago sativa 100%). CToiHOCTUTE Ha
KON ca mexay 3,2% u 4,5% BbB BCUYKU
BapuaHTu. CMCB e 60,5% 3a BapuaHT 3.1
(Medicago sativa 100%), kaTo ocTaHanu-
Te BapuaHTM uMaT CTOMHOCTU Mexay
50,1% n 55,5%. CbabpxaHneto Ha HOB
3a BCUYKM BapuaHTW Ha CMECKM e Mexay
68,8% 1 69,5%. W3knwueHne npasu
BapvaHT 3.1 (Medicago sativa 100%),
KONTO € MMa Hal-HUCKO CbAbpXaHne Ha
HeyTpasiHO AeTepreHTHn B/IAKHUHM
(59,0%). CroitHoCcTMTE OTHOCHO CmMOB
Bapupat ot 44,7% po 49,8% 3a XUTHO-
6060BuUTE CMecKku ¢ Bromus inermis.

N3BOAN

M3non3saHuTe cmeckn ca ABYKOM-
MOHEHTHW, CBHCTOSALWM Ce OT efHa XWTHa
TpeBa 1 efHa chypaxHa 6060Ba KynTypa,
B KOSAITO MPOLEHTBHT Ha yyacTue Ha XWUTHU
TpeBu ce yBennyasa oT 25% po 100%, a
JenbT Ha MHororoguwHara ypaxHa
6060Ba TpeBa NpeacTaBs pasnunkara.

Bb3 OCHOBa Ha XMMUYHUAT aHan3
Ce YCTaHOBM, Ye CMeCKM OT MHOroro-
OVLLHW XWUTHU 1 6060BU KyNTypu C Hai-
BMCOKO KayecTBO, MoraTt ga ce u3nonssar
npu pa3nNnyHn MECTHW YC/I0BUS.

Lenta Ha u3non3sBaHeTo Ha [ABY-
KOMMOHEHTHWUTE CMECKU € Aa Ce Noayyu

inermis 50 %), the value was slightly
lower (9.0 %). A difference of about 5 % is
observed between 3.1 variant (Medicago
sativa 100 %) and 3.5 variant (Bromus
inermis 100 %). In the case of mineral
elements (CA), the lowest value (6.7 %),
having a variant 3.5 (Bromus inermis 100
%), while the variants 3.2 and 3.4 having
higher values, 8.0 % and respectively 8.6 %.
The variant 3.3 (Medicago sativa 50 % +
Bromus inermis 50 %), has a content of
7.2 %. The CF content had values
between 36.3 % and 39.3 %. The lowest
value 36.3 % was registered at variant 3.1
(Medicago sativa 100 %), the other
variants having quite close values,
between 38.9 % and 39.4 %. The ADF
had values between 42.4 % and 43.0 %
for all mixtures of Medicago sativa and
Bromus inermis. The lowest value 38.7 %
was recorded in the variant 3.1 (Medicago
sativa 100 %). The values of ADL content
were between 3.2 % and 4.5 % in all
variants. The DMD was 60.5 % for the 3.1
variant (Medicago sativa 100 %), the
other variants having values between
50.1 % and 55.5 %. The content of NDF,
had for all mixture variants values
between 68.8 % and 69.5 %, except for
the variant 3.1 (Medicago sativa 100 %),
which had the lowest content of 59.0 %.
The values of OMD were between 44.7 %
and 49.8 % for all 5 mix variants.

CONCLUSIONS

The mixtures used are simple,
consisting of one grass and one forage
legume, in which the participation
percentage of the grasses increases from
25 % to 100 %, and the proportion of the
perennial forage legume representing the
difference.

Based on the chemical analysis,
the mixtures of perennial grasses and
legumes that are of superior quality are
established and can be used in different
stationary area conditions.

The aim of using these simple
mixtures is that to obtain fodder with high
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dhypax C BUCOKM XPaHUTESTHW KayecTBa U
rosisima npoAyKTMBHOCT B YC/0BMSATA Ha
KIMMaTUYHN NPOMEHN.

EkcnepumeHTTE TpsibBa Aa Mpo-
Ab/KaT 3a nepuog, OT HSKOJIKO FOAMHM,
npes KoiTo e ce HabnwaaBa B/AMSHNETO
Ha KNMMaTUYHWUTE MPOMEHU, XapaKTepu-
3upalLm ce C eKCTPeMHU sIB/IEHUs, 3a Aa
ce npocfiean ycTomumBocTTa Ha CTpec Ha
nscneaBaHuTe BUAOBE.

nutritional qualities and a high production,
under conditions of climate change.

The experiments have to be
continued for a period of several years, in
which the influence of climate change
characterized by extreme phenomena will
take place, following the stress resistance
of the studied species.
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PE3IOME

MpoyyBaHeTO € W3BbLPLUEHO Mpes3
nepuoga 2010-2013 r. B ONUTHOTO NOJIE B
WHcTuTyTa no 3emegenvie n cemesHaHve
,00pa3uoB ungpnuk” - Pyce. B npoyuBa-
HeTO ca BK/IOYEHN 9 NOMMKPOCHM NOTOMCT-
Ba (HS/08-L, HS/08-A, HS/08-M, HS/08-X,
HS/08-R, HS/08-S, HS/08-B, HS/08-V,
HS/08-W) Ha enuTHU pacTeHus noLepHa
C MecTeH npousxog. [lMoTomcTBaTa ca
Cb3fafileHn 4pe3 orpaHnM4yeHo-cBob60HO
onpawiBaHe B MOJIMKPOCEH MUTOMHUK.
Llenta Ha u3cnegBaHeTo e fa ce OUeHu
(oeHoTMMHaTa BapMabu/IHOCT Ha OCHOBHM
MOPAIOSIOTVYHM U CTOMAHCKM MpusHauu u
BPB3KUTE MexXay TAX npu usbpaHuTe
NMOTOMCTBA KaTO W3TOYHWK Ha MaTepuan
3a CeflekyMoHHUTe nporpamu. Monckuat
OnuT e n3BeeH no 6/10KOBMSA METOS B Ye-
TUpX NoBTOpeHus. JllouepHaTta e oTrnex-
[JaHa npu HenosIMBHM YC/OBUS, a 3e/1eHa-
Ta Maca e npubupaHa BbB hasa Hauano
Ha UbdTex. KonnyectseHute npusHauu
[o6MB cyxa maca, BMWCOYMHA Ha pacTe-
HUATa M TeMn Ha nogpacTBaHe crej,

SUMMARY

The study was carried out at the
experimental field of the Institute of
Agriculture and Seed Science "Obraztsov
chiflik”, Rousse from 2014 to 2018. Nine
polycross progenies (HS/08-L, HS/08-A,
HS/08-M, HS/08-X, HS/08-R, HS/08-S,
HS/08-B, HS/08-V, HS/08-W) of elite
alfalfa plants whit native origin were
included in the study. The progenies were
created by free-limited pollination in
polycross nursery. The aim of study was
to evaluate phenotipic variability of main
morphological and agronomical traits and
the relationships among them at the
selected alfalfa progenies as a source of
the material for breeding programs.

The field experiment in a randomized
block design in four replications was
performed. The alfalfa was grown without
irrigation and the green mass in early
flowering stage was harvested. The
quantitative traits: dry matter yield, plants
height and growth rate after cutting were
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kocuTHa ca NOBAMSHM B 3HAUMTE/HA CTEMEH
OT Bpb3KaTa reHeTu4eH goaktop — OKosiHaTa
cpefa 1 Bapupart B MO-LUMPOKU rpaHuum
npes3 roguHUTe Ha NPOoy4YBaHETO, OTKOJIKO-
TO MexXay notomcrseara.

3a 4eTUpUroAnLLIHNA Nepuog Cbabp-
XaHneTo Ha cypoB npoTteunH (o1 CV = 1,39%
fo CV = 8,79%) e c Haii-cnaba gpeHOTUM-
Ha BapuabusiHoCT, a [06UBBLT Ha cyxa
Maca (o1 CV = 44,14% po CV = 50,94%)
C Haill-BMCOKa. YCTaHOoBeHa € CcwuiHa
nosioxnTesnHa Bpb3ka Ha [06uB cyxa
Maca C npusHauuTe: BUCOYMHA Ha pacTe-
HusaTa (r = 0,788) n Temn Ha nogpacTeaHe
(r = 0,824). KoedhmuymeHTnute Ha kopena-
umna nokassar cnaba oTpuuatesiHa Bpb3-
Ka Ha CypoBMA NPOTEMH C [JO6GUB cyxa
Maca (r =—0,288) n cnnHo oTpuuaTesnHa c
BMCOYMHaTa Ha pacTeHusTa (r = —0,546) n
Temna Ha nogpactsaHe (r = -—0,685).
YcTaHOBEHO €, Ye BMCOYMHA Ha pacTe-
HUATA € CUIHO NOJMIOXUTENHO CBbp3aHa C
Temna Ha nogpacTtBaHe (r = 0,924), KakTo
N TeHAeHuua kopenauusaTa ga 6vae no-
CWNHa OT TasuW Ha fJobuBa C Temna Ha
nogpacTBaHe 1 BUCOYMHATA Ha pacTeHusTa.

Kntoyosu LyMu: nouepHa,
notomctea, [fo6uB, CYpOB MNPOTENH,
BapnabuHOCT, kopenauuu

yBO/[,

JNouepHaTta e anorameH Buga, npu-
Hagniexalw, kbM pog Medicago, cemeit-
cTBO Fabaceae 1 Hai-LUMPOKO OTrnexaa-
HaTa MHororoguvwHa 6060Ba (hypaxHa
KynTypa. Karto KynTypHO pacTeHue y Hac
ce oTrnexpaa rnaBHO OOVMKHOBEHaTa Wau
cnHa nouepHa (Medicago sativa  ssp.
sativa), aBToTeTpansions ¢ 2n = 4x = 32.

CTONaHCKOTO 3HayYeHWe Ha foLuep-
HaTa Cce OCHOBaBa Ha HeWHUs BUCOK
noTeHUmMasn 3a NpoM3BOACTBO Ha bruomaca
N OCUTypsiBAHETO Ha Hali-eBTUHWA U3TOY-
HUK Ha 6oraT Ha npoTeuHu ypax, c
OT/INYEH aMWHOKUCESIMHEH CbCTaB U BU-
COKa YCBOSIEMOCT 3a >XMBOTHOBbBACTBOTO
(Radovi¢ et al., 2009). /ltouepHOBUAT dy-
pax e 6oraT Ha XW3HEHOBaXHN BUTaMUHW
N MUKPOENIEMEHTU, HEO6X0AMMUN 3a HOp-
MaJIHUSA pacTex 1 pasBUTUE HA XXUBOTHM-

significantly influenced by the genetic
factor - environmental relationship and
varied more widely during the study years
than between progenies.

For the four-year period, the lowest
phenotypic variability was determined for
crude protein content (from CV = 1,39% to
CV = 8,79%), and the highest one for dry
matter yield (from CV = 44,14% to
CV = 50,94%). A strong positive
relationship between dry mass yield and
plants height (r = 0,788) and regrowth rate
(r = 0,824) was found.

The correlation coefficients shown a weak
negative relationship of crude protein with
dry matter yield (r= —0,288) and strong
negative with plants height (r = -0,546)
and regrowth rate after cutting (r = —0,685).
It was found the plants height was strongly
positively associated to regrowth rate
(r = 0,924), as well as a tendency the
correlation be stronger than this one of
yield with the regrowth rate and plants
height.

Key words: alfalfa, progenies,
plants height, yield, variability, correlations

INTRODUCTION

Alfalfa is allogamous species of
Medicago genus, Fabaceae family and it
is the most widely grown perennial
legume forage crop in the world. The
common or blue alfalfa (Medicago sativa
ssp. sativa), autotetraploid with 2n = 4x = 32
is primarily grown in our country.

The agronomic importance of
alfalfa is based on its high potential for
biomass production and the insurance of
the cheapest source of protein rich forage
of excellent amino acid composition and
high digestibility animal husbandry (Radovi¢
et al., 2009).

The alfalfa forage is rich with vitally
important vitamins and microelements
necessary for the normal growth and
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Te (Markovi¢ et al., 2007). JliouepHaTta e
OCHOBHUWAT KOMMOHEHT B Mporpamute 3a
XpaHeHe Ha MJ/IeYH U MecofarHu rose-
[a, KoHe, oBUe, NTMuM 1 apyrn. MHororo-
AvlHaTa npypoja, BUCOKOA06UBEH Kana-
uuteT, gobpa aganTUBHOCT KbM LUMPOK
CNeKTbP OT eKOIOrMYHK YCoBUS 1 6naro-
NPUATHO Bb3AENCTBME BbPXY OKOHATA
cpefa noBuLWaBaT 3HAYMMOCTTa Ha fio-
LuepHaTta u 6naronpusaTcTear BK/OUBaHe-
TO 1 B NPOM3BOACTBOTO Ha peauua LeHHU
WUHOYCTpUasnHu maTepuann (6uoroprso),
M3MN0/13BAHETO N OTHOCHO (DUTOBBH3CTAHO-
BABAHE Ha 3aMbpCeHW MNo4YBM W J0OpPU

BK/IlOYBAHE B MEHKTO Ha XxopaTa
(Sanderson and Adler, 2008).
Mpe3 roAvHWUTE, CeNeKkUUoHHUTE

nporpamu nNpw aouepHara, ca okycupa-
HW FN1aBHO BbPXY NOBMLWAaBaHe Ha AobuBa
M CBbpP3aHUTE C HEro CTOMaHCKM Xapak-
TEpPUCTVKKN, MOA06PSIBaHE Ha XpaHUTeHa-
Ta CTOWHOCT Ha hypaxa u To/fepaHTHOCT
KbM abuotnueH n 6uotnyeH ctpec (Tucak
et al., 2014).

B cBeToBeH Mawab cb3gageHuTe
COpTOBETE NiOLEepHa ce pasnnyasaTr no
NPOAYKTMBEH NOTEHUMasn, KavyecTBO Ha
doypaxa, CyxOyCTOMYMBOCT, KakTo npwu
ONTUM&/THK, Taka W nNpu JMMUTUPAaLLN
ycnoBus Ha cpeparta (Annicchiarico et al.,
2010; Kertikova, 2014). BapnabunHocTtrta
Ha BaXXKHW XapakTepUCTUKM Npu NoLepHa-
Ta 4ecTo ce K3Mnos3Ba B CENEKUMOHHUTE
nporpamMn 3a Cb3haBaHe Ha COpPTOBE C
BMCOKa (oypakHa NPOAYKTMBHOCT U MO-
[o6po kayectBo (Monirifar and Abdollahi,
2014). Mpwn nouepHata e peructpupaHa
BMCOKa BapunabuaHOCT 3a MHOro Mopdlo-
NIOTUYHN U CTONAHCKN BaXHW MpU3HaLm
(Mikic et al., 2005). OcBeH BapuabuaHOCT
MeXay COpTOBeTe, € YCTAHOBEHO 3Hauu-
TE/IHO BapupaHe Ha npusHauuTe cpepg
WHAVBUAYANHUTE pPacTeHNs B paMKUTe Ha
coprtoBeTe/cuHTeTUYHUTE nonynauun (Julier
et al., 2000; Annicchiarico, 2006). ®eHo-
TUNHaTa ekcnpecus Ha BapuabunHocTTa
Ha C/IOXHW npu3HauM kato p[obvs K
KayecTBO Ha (hpypaxa ce 06ycnaBsi, KakTo
OT reHeTUYHN edpekTu, Taka 1 OT edpekTn Ha
B3aMMOAENCTBNETO [EHOTUM -~ OKONHaTa

development of animals (Markovi¢ et al.,
2007). Alfalfa is the basic component in the
feeding program for dairy and beef cattle,
horses, sheep, birds and other animals.

The perennial nature, high yield capacity,
good adaptability to a wide range of

ecological conditions and beneficial
environmental impact increase the
importance of alfalfa and favor its

inclusion in the production of a number
valuable industrial materials (biofuel), its
use for phyto-recovery of polluted soils
and furthermore including in the menu of
the people (Sanderson and Adler, 2008).

Over the years the alfalfa breeding
programs are mainly focused on yield
increasing, enhancing forage nutritive
value and tolerance to abiotic/biotic
stresses improving (Tucak et al., 2014).

Worldwide the created alfalfa
varieties differ in productive potential,
forage quality, drought resistance, both in
optimal and limiting conditions of the
environment (Annicchiarico et al., 2010;
Kertikova, 2014).

The agronomic and morphological traits
variability in alfalfa are frequently used in

breeding programs for developing
varieties with a high forage productivity
and better quality (Monirifar and

Abdollahi, 2014).

There was reported high variability for
many morphological and important
agronomic traits in alfalfa (Mikic et al.,
2005). Besides the traits variability among
varieties there was established significant
variability among individual plants within
varieties/synthetic populations (Julier et
al., 2000; Annicchiarico, 2006). The
variability — phenotypic  expression of
complex traits such as yield and forage
quality is determined by both genetic
effects and  genotype - environment
interaction effects (Anderson et al., 1974;
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cpepa (Anderson et al., 1974; Babinec
and Mikolaskova, 1992; Milic et al., 2010).
Cnopeg Churkova et al. (2016), B cenek-
umsTa 3a hypaxHo kayecTBO Ha 6060BU-
Te TpeBW € BaXKHO Aa Ce Npoy4n U3MeH-
YyMBOCTTA NOJ BJ/IMSHWE HA TEHOTUMHUSA
(paKkTop B KOHKPETEH paiioH U PEXUM Ha
oTrnexgaHe v n3noss3BaHe.

BrcounHaTta Ha pacTeHUeTOo e egHa
OT Hali-obellaBallTe XapakTePUCTUKMN 3a
OTO60p Ha reHOTUMNOBE JOLEpHa C Mo-
rofIIM0O KO/IM4ecTBO GuMomaca, He3aBuCK-
MO OT YC/0BMATA Ha oTrnexpgaHe (ctpec
npu 3acyllaBaHe Wau MNOJSINBEH PEXUM),
Tbil kaTo deHoTMNHaTa Kopenaumsi C
[o6vBa nokasBa BMCOK NPSK ehekT BbpXy
nNpoAyKTUBHUA noTeHuyunan (Santos et al.,
2020). CbnoctaBum pe3ynTtaT e goknag-
BaH oT Tucak et al. (2008), kouto nop-
yepTaBaT 3Ha4YeHMETO Ha BMCO4YMHaTa Ha
pPacTEHMETO KaTO BaXeH KpuTepuii npu
nsbopa Ha Haii-gobpuTE rEHOTUNOBE B
paHeH eTan Ha oTtbop. B peguua ny6nu-
Kaumun ce cbobLUaBa, Ye BaXeH Kputepuu
npu oueHkata n oTbopa Ha reHoTUnoBe
nouepHa e 6bP3nAT TeMN Ha nogpacTsa-
He cnep npubupaHe (Kertikova et al.,
2003; Brummer, 2008; Basafa and
Taherian, 2009). Cnopeg Johnson et al.
(1994), npusHauuTe BAUSELWM BbPXY
[o6MBa N Ka4ecTBOTO Ha oypaxa, moraT
MPSKO MM KOCBEHO Aa CU B/IUSAST B3aUM-
HO M 3a UenuTe Ha CesieKUNOHHWUTE Mpo-
rpamu Te Tpa6Ba fda 6bAAT 00eKT Ha
npoyuysaHe. lbrahim et al. (2014), cbLio
cMATaT, ye onpefensHe Ha BesvyvHaTa
Ha BapuabunHocTTa MW CTeneHTa Ha
Bpb3KaTa Mexagy pas/iMyHuTe npusHaum e
BaXHO 3a pa ce ocurypum 6asa 3a
edeKkTMBEHA cenekums.

Llenta Ha mn3cnepgBaHeTo e aa ce
OueHu (peHoTMNHaTa BapuMabUIHOCT Ha
OCHOBHU MOPOMOTNYHN U CTOMAHCKU
npu3HaUM 1 BPb3KUTE MEXAY TAX Npu 13-
6paHn MOMMKPOCHU NOTOMCTBa JIOLEpHa
KaTo M3TOYHWK Ha MaTepuas 3a Cesiek-
LWOHHUTE nporpamu.

Babinec and Mikolaskova, 1992; Milic et
al., 2010). According to Churkova et al.
(2016) in the breeding for forage quality of
legumes it is important to study the
variability under the genotypic factor
influence in a specific region and regime
of growing and use.

Regardless of growing conditions
(drought stress or irrigation regime) plants
height is one of the most promising traits
for alfalfa genotypes selection with higher
biomass quantity since by its phenotypic
correlation it showed a high direct effect
on the productive potential (Santos et al.,
2020). A same result was reported by
Tucak et al. (2008), who emphasized the
meaning of plant height as an important
criterion for the best genotypes choice at
an early stage of selection.

In a number of publications was reported
the rapid growth rate after harvest is an
important criterion in the evaluation and
selection of alfalfa genotypes (Kertikova
et al., 2003; Brummer, 2008; Basafa and
Taherian, 2009).

According to Johnson et al. (1994) the
traits effecting forage yield and quality
may interact directly or indirectly and
should be studied for the purposes of
breeding programs.

Ibrahim et al. (2014) also consider
understanding the magnitude of the
variability and the degree of the association
between the different traits is important to
provide a base for effective breeding.

The aim of study was to evaluate
phenotipic variability of main morphologic-
al and agronomical traits and the relation-
ships among them at selected alfalfa
polycross progenies as a source of the
material for breeding programs.
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MATEPVAT N METOON

MpoyyBaHeTO € W3BLPLUEHO Mpe3
nepuoga 2010-2013 r. B ONUTHOTO NOJIE B
WHcTUTYyT no 3emegenve n cemesHaHue
,006pasyos undnuk” - Pyce. VHCTUTYTBT
€ pa3nonoxeH Ha 43°48' ceBepHa LUMPU-
Ha 1 26°02' n3TouHa Ob/DKMHA B ceBep-
HUA KIMMaTuyeH palioH Ha [lyHaBckata
Xb/IMUCTa paBHWHa. HagmopckaTa BUCO-
YymHa e 152 m.TunbsT Ha noysarta € OCHOB-
HO M3NYy)XeH W noAsosmpaH YepHO3EeM,
pasnofioXeH BbPXY MACbYHA rvHa. Cb-
ObpXaHMeTo Ha XyMyC e HUCKO U Bapupa
oT 2,03% pno 2,17% (3a cnos ot 0 go 40
cm). PeakunaTta Ha noysaTa e cnabo Ku-
cena (pH - ot 5,84 go 5,94). PalioHbT € ¢
OTHOCUTE/NIHO HUCKa MNOYBEHA BOAOMPO-
MycKN“BOCT W 3a40BOMMUTENHA BOAO3a-
Abpxalla crnocobHOCT, KOeTo ce onpepje-
N OT YM/TbTHEHUSA MPEXOAEH XOPU3OHT.
KnumatsT € CbC CUHO M3pa3eH KOHTU-
HeHTaNeH Xapakrep.

B npoyyBaHeTo ca BKIOYeHU 9
nosnkpocHu notomctea (HS/08-L, HS/08-
A, HS/08-M, HS/08-X, HS/08-R, HS/08-S,
HS/08-B, HS/08-V, HS/08-W) Ha enuTH®
pacTteHus nouepHa C MecCTeH MPou3Xo.
Enutute ca otbpaHu Ha 6a3a theHoTunHa
n3sBa Ha OCHOBHW KO/IMYECTBEHU U Ka-
YeCTBEHU XapaKTepuUCTUKN (NMPOAYKTUB-
HOCT Ha dhypax, npu3Haun cCBbp3aHu C
[06MBa, CbAbpPXKaHNe Ha CypoB NPOTEWH,
Xabutyc n obnmcteHocT. MNMoTtomcTBata ca
Cb3fafileHn 4pe3 orpaHMyeHo-cBob60HO
onpaLluBaHe B NOJIMKPOCEH NMUTOMHMUK.

Monckuat onut e ussedeH no 6s0-
KOBMS MeTo[, B YeTupu nosTopeHus ¢ 10
m® oTyeTHa napuenka. Ceutbara e u3-
BbpleHa Ha 17.03., cbc centbeHa Hopma
2,5 kg da® n MexaypenoBo pacTtosiHve
12,5 cm. JlloyepHaTta e oTrnexgaHa npu
HEMoNNBHWN YC/I0BUSA, a 3e/ileHara Maca e
npubnpaHa BbB (asa HayaNo Ha
ubdTex. 3a nepuoga Ha npoyysaHe ca
pekontTupaHy o6wo 13 OoTKoca, KakTo
cnepsa: 2010 r. — aBa oTkoca, 2011 r. u
2012 r. - no yeTnpu oTKOCa, a npes 2013
r. — Tpu oTKOCA.

OnpefensaHn ca CTonaHckuTe Xxa-

MATERIAL AND METHODS

The study was carried out from
2010 to 2013 in the experimental field at
the Institute of Agriculture and Seed
Science "Obraztsov chiflik" - Ruse. The
institute is located at 43°48' N latitude and
26°02' E longitude in the northern climatic
region of the Danube hilly plain.

The altitude is 152 m. The soil type is
mainly leached and podzolic chernozem,
located on sandy clay. The humus content
is low and ranged from 2,03% to 2,17%
(for the layer from 0 to 40 cm). The soll
reaction is slightly acid (pH - from 5,84 to
5,94). The region has relatively low soil
water permeability and satisfactory water
preservation capacity, which is
determined by the compacted transition
horizon. The climate of the region has
strong continental character.

Nine polycross progenies (HS/08-L,
HS/08-A, HS/08-M, HS/08-X, HS/08-R,
HS/08-S, HS/08-B, HS/08-V, HS/08-W) of
elite alfalfa plants whit native origin were
included in the study. The elites were

selected on the basis phenotypic
expression of main quantitative and
qualitative  characteristics — forage
productivity, yield related traits, crude

protein content, habit and leafiness. The
progenies were created by free-limited
pollination in polycross nursery.

The field experiment in a
randomized block design in four
reg)lications and harvesting plot size of 10
m® was performed. Sowing was carried
out on 17 of March with 2,5 kg da™ sowing
rate and 12,5 cm interrow spacing. Alfalfa
was grown without irrigation and the
green mass in early flowering stage was
harvested. For the study period a total 13
cuts were made, as follows: 2010 — two
cuts, 2011 and 2012 — four cuts, and 2013 —
three cuts.

The agronomical traits dry matter
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pakTepUCTMKM [06MB cyxa Maca, CbAbp-
XaHue Ha CypoB MNPOTEWH, BMCOYMHA Ha
pacTteHusiTa U TeMn Ha nogpacTBaHe cnep
KocuTha.

Jlo6usute (kg da™) ca oTuntaHm no
nogpactu, 4ypes npeternsHe Ha OKoceHa-
Ta 3e/ieHa 6uomaca OT BCAKO MOBTOpe-
HMe. 3a onpegensHe pobuBa Ha cyxa
Maca npeau Bcska kocutba ca B3emaHu
pactutenHn npobu, wuscywasaHu Ao
MOCTOSAHHO TEr/10 U NPEeTErNAHN.

BucouvnHata Ha TpeBocTos (cm) e
oTyMTaHa, 4pes usMepBaHa Ab/KMHaTA
Ha cTbbnarta OT MNOBbPXHOCTTA Ha
noysata [0 Bbpxa Ha 5 mecTa BbB BCskKa
pekonTHa napuesika.

TemMnbT Ha nogpacTteBaHe (cm) e
onpefensH, ypes usmepBaHe Ha BUCOYM-
HaTa Ha pacTeHusiTa, AEceT OHW cnep
BCsika KocuTba. BbB BCska pekonTHa nap-
uefnka ca HanpaBeHW M3MepBaHUs Ha 5
MecTa. Pe3yntatnte ca ocpegHeHu, 3a ga
ce onpegenu cpegHata BUCOYMHA Ha
pacTteHusTa.

CbAbpXaHMeTo Ha CypoB MpOTeuH
B cyxara Maca e onpegensH no metoga
Ha Kjeldahl.

V3BbpLUEH e BapunaLlMOHEH N Kope-
NnauMoHeH aHanu3 3a ycTaHoBaBaHe
BapuMpaHeTo Ha npu3HauuTe U BPb3KUTE
Mexagy Tax. 3a onpegensHe KoeduUmeH-
TMTE Ha Bapuvauyus ” Kopenauus e
N3Mosi3BaH NpOrpaMmHmAT NpoAyKT
STATGRAPHICS Plus.

PE3YJITATU N OBCBXXOAHE

Mpe3 roguHUTe Ha u3cnegBaHe ca
HabnogaBaHN 3HAUYUTENHU pPas3/ivku B
TeMmnepaTypHuUTe CymMu, KOJIMYECTBOTO Ha
BasleXnTe N TAXHOTO pasnpefeneHve B
nepvofa Ha dopmupaHe Ha nogpacTtuTte,
KOeTO B rosisiMa CTeneH nosnusa Bapupa-
HEeTO Ha (peHoTMNHATa ekcnpecus Ha
pasrnexpaHute npusHauu. MeTeoposno-
TMYHUTE YCoBMA xapakTepusupar 2010 r.
KaTto cpaBHUTESIHO HebnaronpusaTHa 3a
pasBUTMETO Ha nuepHa. O6LWOTO KOMu-
4YeCcTBO Ha BasiexuTe npe3 eCceHHO-3UM-
Husa nepuog (Oktomepu 2009 r. - MapT
2010 r.) e 651M3KO0 A0 AbAroroguuiHata

yield, crude protein content, plants height
and regrowth rate after cutting were
estimated.

The vields (kg da™*) by weighing the
green biomass from each replicate at all
rergrowths were reported. To determine
dry matter yield before each mowing,

plant samples were taken, dried to
constant weight and weighed.
The plants height (cm) was

recorded by measuring the length of the
stems from the soil surface to the top in 5
places in each harvesting plot.

Regrowth rate (cm) was
determined, in centimeters, by
measurement of plant height ten days
after each harvest. Five measurements
per each harvesting plot were made. The
results were averaged to determine a
mean plants height

Crude protein content in the dry
mass was determined by the Kjeldahl
method.

Variation and correlation analysis
was performed to determine the
magnitude of variation of the signs and
the relationships between them. The
STATGRAPHICS Plus software product
was used to determine the coefficients of
variation and correlation.

RESULTS AND DISCUSSION

During the years of study,
significant differences were observed in
the temperature sums, amount of

precipitation and their distribution during
the regrowths development, which largely
determined the variation of phenotypic
expression of traits analized. Under
meteorological conditions 2010 was
relatively unfavorable for the alfalfa
development. The total amount of
precipitation during the autumn-winter
period (October 2009 - March 2010) was
close to the long-term norm for the region
and allowed sowing to be carried out in
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HOpMa 3a perMoHa WM Mo3BOJSIM U3BBLPLU-
BaHe Ha ceutbata [MpoOABL/IKUTENTHOTO
3acylwiaBaHe crneg centbara (Anpun-Maii)
noTUCHa pacTexa W pasBUTUETO Ha Mna-
fata nouepHa. lo6poTo Bnarosanacssa-
He Ha nouysa npe3 nepuoga OKTOMBPU
2010 r. - MapTt 2011 r. ocurypu hopmu-
paHe Ha Cu/ieH MbpBU NogpacTt npes BTO-
pata Beretauus. KonmyectBoTO Ha Ba-
nexuTe 1 TemnepaTypHATE Cymu 3a
nepuoga Anpun-ABrycT He ce OTK/IOHsiBaT
CbLLECTBEHO OT TE3M 3a MHOTOrOAMLIHMUSA
nepuog n gonpuHecoxa 3a [obpo pas-
BUTUWE Ha NoLepHoBUTE nocesun. Havano-
TO Ha TpeTara Beretauus npotede npu
[o6pa BnarosanaceHocT 1 cpegHOAHEBHM
TemnepaTypu 671aronpusTHN 3a Hopmasl-
HO pas3BuTMe Ha nocesute. lpes cneg-
BallUTE Meceuu ce pegysaT nepuoan Ha
NPOAB/DKATESTHN BaieXn C TpamHO 3acy-
lWwaBaHe W MnoToMcTBara He ycnsixa fJda
NposiBAT HaMb/IHO CBOSI MOTEHUuasT Mo
aHa/nm3mpaHiTe npusHauu. MeTteoposo-
TMUYHWUTE YC/I0BUA ONpeaensT nocnegHara
roAvHa Kato OTHOCUTESTHO HebnaronpusaT-
Ha 3a pasBUTMETO Ha filLepHaTa.

Pesyntatute couart, 4ye npes roau-
HUTE Ha npoyyaBHe NOTOMCTBa 3aemar
pasfiMyHM  No3uumMs Mo  aHamsnpaHute
npusHauu. KoedmumeHTTe Ha Bapuauus
rnokaseaTr CTeMeHTa Ha pas/nmkata W
cuiaTa Ha TAXHOTO BapupaHe.

[aHHnTe 3a BapMpaHeTo Ha npu3-
HauuTe Mexay MoSIMKPOCHMTE NOTOMCTBA,
npegctaBeHn Ha Tabnuvua 1, nokaseart
WMPOK AManasoH oOT CTOMHOCTM  Ha
BapnabuHOCT.

the optimal time. The prolonged drought
after sowing (April-May) suppressed
growth and development of new establish
alfalfa. The good soil moisture supplay in
the period October 2010 - March 2011
ensured vigorous first regrowth during the
second growing season.

The amount of precipitation and
temperature amounts for the period April-
August were not differed significantly from
those for the long term period and were
contributed to the good development of
alfalfa stands. The beginning of the third
vegetation passed at good moisture supply
and average daily temperatures favorable
for normal development of the crop.

Periods of prolonged rainfall with
permanent drought alternated in the
following months and the progenies failed
to fully exhibit their potential on the traits
analyzed. Meteorological  conditions
determined the last year as relatively
unfavorable for alfalfa development.

The results indicated that during the
years of study the progenies ranked in
different positions according to the traits
analyzed.The coefficients of variation
shown the degree of difference and
magnitude of traits variation.

Data on the traits variation between
polycross progenies, presented in Table
1, shown a wide range of variability
values.
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Ta6r||/|u,a 1. ®deHoTMNHA Bapl/la6VII'IHOCT Ha OCHOBHUM CTOMaHCKN NPpU3HaUn Mexay

NMOTOMCTBa /1oL EPHa

Table 1. Phenotypic variability of main agronomical traits between alfalfa

progenies
MoTomcTBa / Progenies [ACM /DMY, kgda’] CCN/CPC,% | BP/PH,cm | TN/RR,cm
2010
HS/08-L 446 20.56 49.3 13.78
HS/08-A 472 19.21 56.4 15.60
HS/08-M 393 21.10 49.7 13.92
HS/08-X 497 19.13 54.1 16.00
HS/08-R 564 19.50 53.9 16.50
HS/08-S 463 19.63 52.8 15.22
HS/08-B 511 19.56 54.5 15.80
HS/08-V 467 19.94 49.5 14.78
HS/08-W 500 20.31 50.4 15.75
CpepaHo/Mean 479.22 19.88 52.29 15.26
PCV 9.88 3.31 5.01 6.11
2011
HS/08-L 1937 19.94 72 16.73
HS/08-A 1916 17.31 72 17.67
HS/08-M 1933 17.44 75 17.15
HS/08-X 2118 18.69 77 18.22
HS/08-R 2010 17.75 73 18.00
HS/08-S 1916 17.25 73 17.12
HS/08-B 2078 17.25 73 19.10
HS/08-V 1742 19.44 72 16.43
HS/08-W 1977 20.56 72 17.95
CpepaHo/Mean 1958.56 18.40 73.22 17.60
PCV 5.54 7.03 2.34 4.70
2012
HS/08-L 1550 18.50 62 14.40
HS/08-A 1413 17.38 60 13.70
HS/08-M 1320 18.50 63 12.48
HS/08-X 1507 17.56 64 13.90
HS/08-R 1525 18.31 65 15.10
HS/08-S 1405 17.88 63 14.55
HS/08-B 1386 18.56 62 13.14
HS/08-V 1346 18.60 58 12.66
HS/08-W 1391 19.88 60 11.85
CpepgHo/Mean| 1427.00 18.35 61.89 13.53
PCV 5.69 3.99 3.56 7.95
2013
HS/08-L 1658 18.56 71 15.90
HS/08-A 1683 18.94 74 17.62
HS/08-M 1750 20.48 76 18.54
HS/08-X 1803 19.25 77 19.10
HS/08-R 1945 18.63 79 17.86
HS/08-S 1582 20.13 71 16.20
HS/08-B 1709 18.31 73 17.50
HS/08-V 1614 18.56 71 16.60
HS/08-W 1676 20.25 72 15.90
CpepaHo/Mean 1713.33 19.23 73.78 17.25
PCV 6.38 4.35 4.00 6.75

OCM / DMY — [lo6us cyxa maca / Dray matter yield, CCIN / CPC — CbabpxaHue Ha cypoB npoTeuH / Crude

protein content,

BP / PH — BucounHa Ha pacteHusta / Plant height, T/ RR — Temn Ha nogpacTteaHe / Regrowth rate
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Mpe3 nbpBaTta rognHa Ha npoyysa-
He o-BMCOKa CTeneH Ha W3MEHYMBOCT
nof B/IMSIHWE Ha FeHeTUYHWUs dhakTop ce
HabnwaaBa No OTHOLEHWe Ha NPOAYKTUB-
HOCTTa Ha (pypax. Bbnpeku ToBa, oT4e-
TEHUTE CTOMHOCTW Ha BapuauuoHHUTE KO-
edmumneHTn 3a Ao6uB cyxa Maca orpe-
AenaT U3MeHYMBOCTTA MeXAy NnoTomcTBa-
Ta kato Hucka (CV = 9,88%). OTHOCHO
CbAbpXaHWe Ha CypoB MpOTEWH, Mpe3
nbpBaTa Beretauusi ce ycTaHoBsiBaT Haii-
BMCOKN CTOMHOCTM, KOETO KOpecrnoHaupa
¢ 6buonorusTa Ha kyntypaTa (Kertikova et
al., 2018). MNpn gBe NnoToMcTBa ce Habsto-
JaBaT OTKNOHEHUss OT Tasn TeHAeHUMs
npes nocnegHata rogmHa. C Hali-BUCOKO
CbAbpXaHne Ha cypoB npoTeunH (21,10%)
ce oTkposiBa notomctBo HS/08-M, cneg-
BaHO oT HS/08-L u HS/08-W, cbc cTOli-
HOCTM Ha nokasaTesia cboTBeTHO 20,56%
n 20,31%. MNonyyeHute pesynrarn ca
6/M3kM f0 Tesn Ha copToBeTe [Mpucta 3,
MneseH 6, fJapa n Jama (Kertikova et al.,
2018). BucounHata Ha pacTeHusita € cbC
cpefHa CTOMHOCT 52,29 cm npu oTYEeTEHN
3a npoyuBaHuTe half-sib notomcTtBa, MyH-
umasHa U MakcumasnHa CTOWHOCT, CbOT-
BETHO 49,3 cm (3a HS/08-L) n 56,4 cm (3a
HS/08-A). Cnopepg, BapnalnoHHUs koedgn-
uneHt (CV = 5,01%) cTteneHTa Ha Bapua-
GUHOCT ce onpeaensl kato MHOro cnaéa.
3a nokasaTensi TeMN Ha nogpacTeaHe crej
KocuTba CbLO Ce YCTaHOBABA HUCHK
KOe(MUMEHT Ha (PEeHOTUNHO BapupaHe
(CV=6,11%).

lMNpe3 BTOpaTta roguMHa cpenHUAaT
[o6MB cyxa Maca 3a noTtomcTBata e
1958,56 kg da™ npy¥ MWHMMasIHa CTOW-
HocT 1742 kg da™ 3a HS/08-V 1 makcu-
MasiHa 2118 kg da™ 3a HS/08-X. Andpe-
peHuMpaHeTo Ha noToMcTBata € Mo-
cnabo (CV = 5,54%), cpaBHEHUEHO C
oCTaHasMTe ONMUTHU roguHn. BuaHo e, ve
no pasmepa Ha NPOTENHOBO CbAbpPXaHue
HS/08-W (20,56%), HS/08-L (19,94%),
HS/08-V (19,44%) n HS/08-X (18,69%) ca
Haf cpefHoTo 3a notomcTeara. OTYeTHU-
Te CTOMHOCTW 3a BapuauMoHHUTE Koedu-
UMEHTU MoOKasBaT, Y€ Npu3HaKkbT Bapupa
Hali-cunHO npe3 BTopa Beretauns. Pesyn-

In the first year of study, a higher
degree of variability under the genetic
factor influence was observed regarding
forage productivity. However, the reported

values of the phenotypic variation
coefficients for dry matter yield
determined the variability between

progenies as low (CV = 9,88%).

Regarding crude protein content the
highest values during the first vegetation
was established, which corresponded to
the biology of the crop (Kertikova et al.,
2018). Deviations from this trend were
observed in two progenies at the last
year. With the highest protein content
(21,10%) HS/08-M progeny distinguished
followed by HS/08-L and HS/08-W with
trait values 20,56% and 20,31%,
respectively. The results obtained were
close to those of Prista 3, Pleven 6, Dara
and Dama varieties (Kertikova et al., 2018).

The average plants height reported for the
half-sib progenies studied was 52,29 cm
at 49,3 cm minimum value (for HS/08-L)
and 56,4 cm maximum value (for HS/ 08-A).

The variation coefficient (CV = 5,01%)
determined the degree of variability as
very low. A low coefficient of phenotypic
variation (CV = 6,11%) was also found for
the regrowth rate after cutting.

In the second year, the mean dry
matter vyield for the progenies was
1958,56 kg da™ at 1742 kg da™ minimum
value in HS/08-V and 2118 kg da™
maximum one in HS/08-X.

The differentiation of the half-sibs
progenies was lower (CV = 5,54%) than in
other years. Data shown that HS/08-W
(20,56%), HS/08-L (19,94%), HS/08-V
(19,44%) and HS/08-X (18,69%) were
above average for progenies by the
amount of protein content. The reported
value for the variation coefficient shown
that the trait varied the most strongly
during the second growing season. The

129



TaTUTe 3a BapupaHeTo Ha npusHauwuTe:
BMCOYMHA Ha pacTeHusaTa ¥ Temn Ha
nogpacreaHe, cboTBETHO CV = 2,34% u
CV = 4,7% ca egHONOCO4YHM C AOOUB Cyxa
Maca U coyaT no-cnaba W3MeHYMBOCT
Mexay noTomcTeara.

OT paHHWTe, npeacTaBeHW Ha
Tab6nuya 1, ce Bmxaa, Ye npes TpertaTa
BereTauusa Ha fouepHata C Hali-BMcoka
NPOAYKTUBHOCT Ce OTKpOsiBa MOTOMCTBO
HS/08-L (1550 kg da-l), cnegBaHo ot
HS/08-R (1525 kg da-l). MoTtomcTBO
HS/08-M e ¢ Haii-Hucka (1320 kg da-')
CTOMHOCT Ha uscnegBaHns npusHak. Cre-
neHTa Ha BapuMabusHOCT Ha A06UB cyxa
Maca (CV = 5,69%) e aHasiorMyHa Ha
Tasu npes BTopara roguHa. OTHOCHO cTa-
6UNHOCTTA Ha BUCOYMHA Ha pacTeHusaTa u
CbAbpPXaHWe Ha CypoB MNPOTEUH He ce
HabngaBar CbLLECTBEHWN OTK/TOHEHUS.

OT4eTeHNTE CTOMHOCTK 3a TEMN Ha
nogpacTteaHe rnokassaT Mo LUMPOK Auana-
30H Ha wu3MeHuyuBocT, oT 11,85 cm
(HS/08-W) po 15,10 cm (HS/08-R). Mo-
BMCOKaTa BapuMabu/HOCT Ha nokasaTens
(CV = 7,95%) B cpaBHeHue c apyrute
rOAVHWHN BEPOATHO € pe3ynTar oT cnewu-
hmyHaTa peakumsaTa Ha NoToMcTBaTa KbM
no-HepaBHOMEPHOTO pasnpejeneHve Ha
BasIeXuTe B nepuoga Ha opmupaHe Ha
nogpacTute npes seretaymsata. Kertikova
(2012) yctaHOBSIBa, Ye BbPXy CTeneHta
Ha (hbeHOTMMNHa NposiBa Ha Mpu3Haka Mo-
3HauYNTEesIHO JelicTBUe umaT BasiexuTe, OT-
KO/IKOTO copTa, TeMrepaTyparta v Bb3pacT-
Ta Ha nocesa.

Pesyntatute npe3 nocrsiegHata
rogvHa Ha npoy4yBaHe MOTBbpXAasart
oyepTaHaTa TeHAgeHuus 3a cnaba Ba-
prabusiHOCT Ha aHa/usnpaHuTe Xapak-
TepucTuku mexay npoyysaHute half sibs
notomctea. o-HMcka BapuabwuaHOCT ce
HabnwgaBa 3a BUCOYMHA Ha pacTeHusaTa
(CV = 4,00%) 1 cbaobpXaHue Ha cypoB
npoteuH (CV = 4,35%), kaTo pa3maxbT Ha
BapupaHeTo e 2,17 NpoLEeHTHN eaUHULN.

BapuwauuoHHuTe koednumeHTn cpes-
HO 3a Nepuoga Ha Npoy4BaHe, NpeAcTaBeHu
Ha Tabnuua 2 onpefensart sapuabunHocTTa
Ha BCMUKM NpUsHaLUuTe Mexay notomcTeata
Kato cnaba.

results for plant height and regrowth rate
CV = 2,34% and CV=4,7%, respectively
were one-way with dry matter yield and
shown less variability between progenies
compared to the first year.

Data presented in Table 1, shown
that during the third alfalfa growing
season with the highest productivity
HS/08-L (1550 kg da'l) was distinguished,
followed by HS/08-R (1525 kg da™).
HS/08-M progeny had the lowest value
(1320 kg da™) of the trait studied.

The magnitude of dry matter yield variability
(CV = 5,69%) was similar to that in the
second year. With respect to the stability
of plants height and crude protein content
no significant deviations were observed.

The reported values for regrowth
rate shown a wide range of variability,
from 11,85 cm (HS/08-W) to 15,1 cm
(HS/08-R). The higher variability of the
trait (CV = 7,95%) compared to other
years was probably a result of the specific
reaction of the progenies to the more
uneven distribution of rainfall at the
regrowths  development during the
growing season.

Kertikova (2012) found that rainfall has a
more significant effect on the phenotypic
expression degree of the trait than the
variety, temperature and stand age.

The last year of study results
confirmed the trend outlined for low
variability of the analyzed characteristics
between the half-sibs progenies studied.

Lower variability was observed for plant
height (CV = 4,00%) and crude protein
content (CV = 4,35%), with 2,17%
maghnitude of variation.

The variation coefficients mean for
the study period, presented in Table 2,
determined the variability at all traits
between the progenies as weak.
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Tabnuua 2. PeHoTMNHaA BapuabuUNIHOCT Ha OCHOBHW CTOMAHCKW Mpu3Hauu 3a
nepuoga Ha npoy4saHe
Table 2. Phenotypic variability of main agronomical traits for the study period

i 06 a maca / Dray matter yield, kg da™*
MotomcTa/Progenies flo6ue cyxa m y vi g

Mean Min Max SD CcVv
HS/08-L 1397.75 446 1937 655.12 46.87
HS/08-A 1371.00 472 1916 633.60 46.21
HS/08-M 1349.00 393 1933 687.18 50.94
HS/08-X 1481.25 497 2118 701.99 47.39
HS/08-R 1511.00 564 2010 666.92 44.14
HS/08-S 1341.50 463 1916 622.81 46.43
HS/08-B 1421.00 511 2078 669.31 47.10
HS/08-V 1292.25 467 1742 574.38 44.45
HS/08-W 1386.00 500 1977 637.29 45,98
cv 4.93

. CbabpxaHue Ha cypoB npoTeunH / Crude protein content, %
MoTtomcTBa/Progenies ARD Y p P

Mean Min Max SD cv
HS/08-L 19.39 18.50 20.56 1.03 5.29
HS/08-A 18.21 17.31 19.21 1.01 5.52
HS/08-M 19.38 17.44 21.10 1.70 8.79
HS/08-X 18.66 17.56 19.25 0.77 4.13
HS/08-R 18.55 17.75 19.50 0.73 3.95
HS/08-S 18.72 17.25 20.13 1.38 7.35
HS/08-B 18.42 17.25 19.56 0.95 5.15
HS/08-V 19.14 18.56 19.94 0.67 3.52
HS/08-W 20.25 19.88 20.56 0.28 1.39

cv 3.35

BucounHa Ha pacteHuaTa / Plants height, cm

MoTtomcTBa/Progenies

Mean Min Max SD CcVv
HS/08-L 63.58 49.3 72 10.53 16.56
HS/08-A 65.60 56.4 74 8.71 13.28
HS/08-M 65.93 49.7 76 12.32 18.69
HS/08-X 68.03 54.1 77 11.12 16.35
HS/08-R 67.73 53.9 79 10.86 16.03
HS/08-S 64.95 52.8 73 9.18 14.13
HS/08-B 65.63 54.5 73 9.05 13.79
HS/08-V 62.63 49.5 72 10.83 17.29
HS/08-W 63.60 50.4 72 10.46 16.45
cv 2,82

. Temn Ha nogpacTteaHe / Regrowth rate, cm
MoTtomcTBa/Progenies Ap 9

Mean Min Max SD CcVv
HS/08-L 15.20 13.78 16.73 1.35 8.90
HS/08-A 16.15 13.70 17.67 1.90 11.74
HS/08-M 15.52 13.92 18.54 2.80 18.06
HS/08-X 16.81 13.90 19.10 2.33 13.89
HS/08-R 16.87 15.10 18.00 1.36 8.05
HS/08-S 15.77 14.55 17.12 1.13 7.13
HS/08-B 16.39 13.14 19.10 2.55 15.55
HS/08-V 15.12 12.66 16.60 1.83 12.12
HS/08-W 15.36 11.85 17.95 2.55 16.58
cv 3.97
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[JaHHuTe couaT, uye [obuB cyxa
mMaca Bapupa B OTHOCUTESIHO MO-LLUMPOKK
rpaHvun. Pa3MepbT Ha NPOTEMHOBO
cbAbpXaHue e B guanasoHa ot 18,21%
(HS/08-A) po 20,25% (HS/08-W). Pesyn-
TatuTe OT BapuauMOHHUS aHasIM3 Nokas-
BaT, Ye Mexay notomcTBata MpUsHaKbT
BMCOYMHATa Ha pacTeHWeTo Bapupa no-
chabo (CV = 2,82%), B cpaBHeHue C
Temna Ha nogpacTteaHe (CV = 3,97%).

KoethmymeHtute Ha ¢eHOTUNHOTO
BapvpaHe Mexay noTtomcTeaTa, YCTaHo-
BEHV B HACTOALLETO Mpoy4yBaHe, 3a cpe-
[leH roguiieH fo6bvB Ha cyxa maca, BUCO-
YMHa Ha pacTeHusATa 1 TeMn Ha noapacT-
BaHe crnep kocutba, ca aHaslorMyHKM Ha
JaHHuTe, poknaaBaHu oT Tucak et al.
(2014), kouto ca uscneaBasiv (peHOTUN-
HUTE XapakTepucTukM Ha 22 oTbpaHu
nonynauun nouepHa. Hawwurte pesyntatu
ca OTHOCWTESIHO MO-HUCKM OT Tes3u, Mony-
yeHun oT Avci et al. (2013). Mpu npoyysa-
HeTo Ha 5 copTa 1 1 nonynauusa nwuep-
Ha, aBTOpUTE OTYMTAT KOeULUMEHTU Ha
Bapuaums 3a AobuB cyxa maca, BUCOYMHA
Ha pacTeHusATAa U CbAbpXaHe Ha CypoB
NPOTEUH, CbLOTBETHO 7,27%; 5,5% u
6,48%. MpoyuBaiikm 16 copTta nouepHa,
Harmanlioglu and Kaplan (2020), cbLio
yCTaHOBSIBAT 3HAUMTE/NIHO BapupaHe Ha
[obus cyxa maca (ot 1349,3 kg da™ mo
1878,86 kg da'l), BMCOYMHA Ha pacTeHus-
Ta (oT 55,75 cm pgo 84,83 cm) u cbabpP-
XaHue Ha cypoB npoteuH (oT 16,57% pao
20,28%). Cnopep Tucak et al. (2014),
OCBEH Pas/IMYHNA TeHeTUYEeH noTeHuman
3a MHOrO npu3Hauy Ha CenekunoHHU Ma-
Tepuanu NoLepHa, BKIIOYEHW B MHOMO-
6poiiHn n3cnenBaHus, pasMKnTe B AaHHMW-
Te Hali-BepOATHO B 3HAYMTENHA CTeneH ca
CBbP3aH/ C PasfIMYHUTE YC/IOBUSI HA OKOJI-
HaTa cpeja, KbeTo ca NPOBEEHN TECTOBE.

[JaHHuTe oT heHOTUNHMA Bapua-
LUMOHEH aHa/M3 3a nepuoga Ha npoyysa-
He nokassar, 3HauuTenHa NPOMeHANBOCT
B CTeMeHTa Ha (heHOoTUMHa ekcrnpecus Ha
[obus cyxa maca npu Bcuuku half-sibs
notomctea (Tabnuua 2). Moxe pa ce
3abenexu, 4ye CTOWHOCTUTE Ha Bapua-
LIMOHHUTE KOe(MUMEHTU MpW NoToMcTBaTa

Data shown the dry matter yield
varied in a relatively broader range. The
amount of protein content ranges from
18,21% (HS/08-A) to 20,25% (HC/08-W).

The variation analysis results shown that
among the progenies the plants height
varied less (CV = 2,82%) compared to the
growth rate (CV = 3,97%).

The phenotypic variation
coefficients found in the present study
regarding average annual dry matter
yield, plant height and regrowth rate after
cutting were similar to data reported by
Tucak et al. (2014) who examined the
phenotypic performances of 22 selected
alfalfa populations.

Our results were relatively lower than
those obtained by Avci et al. (2013). In the
study of 5 varieties and 1 alfalfa population,
the authors reported coefficients of
variation for dry matter yield, plant height
and crude protein content 7,27%; 5,5%
and 6,48%, respectively.

Studying 16 alfalfa varieties Harmanlioglu
and Kaplan (2020) found a significant
variation in dry matter yield (from 1349,3
kg da™ to 1878,86 kg da™), plant height
(from 55,75 cm to 84,83 cm) and crude
protein content (from 16,57% to 20,28%).

According to Tucak et al. (2014) besides
the different genetic potential for many
traits of alfalfa breeding materials,
included in numeous investigations, the
differences in data were probably in a
great degree associated with the different
environmental conditions where tests
were conducted.

Phenotypic variation analysis data
for the study period showed significant
variability in the phenotypic expression
degree of dry matter yield in all half-sibs
progenies (Table 2).

It was found that the variation coefficients
values at the progenies were significantly
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ca 3HauuTenHo no-encokn (ot CV = 44,14%
[o CV = 50,94%), B cpaBHEHME C TO3K
oTpassBall, pasnuuusaTa mexay Tax. To3u
pes3ynTaT Ha No-CU/IHO N3Pa3eHN CE30HHU
pasvkn  NoTBbpXAaBa MPOMEHINBUS
OTrOBOpP Ha MOTOMCTBaTa J/oLepHa KbM
NPOMEHUTE BBLB (hpakTopuTe Ha OkosiHaTa
cpefa 3a ycnoBusiTa Ha nposexgaHe Ha
npoyysaHeTo. BugHo e, ye Hait-Brucokata
CTOMHOCT Ha nokasatens (1511 kg da-')
oTyeTeHa 3a HS/08-R e B cbuyeTaHue C
no-HMcKa nameH4mBocT (CV = 44,14%).
OTHOCHO pa3smepa Ha MpoOTEMHOBO
CbAbpXaHWe B cyxaTa Maca, 3HauuTenHa
ctabunHocT Ha npusHaka (CV = 1,39) ce
ycTaHoBsiBa 3a notomctso HS/08-W, oT-
/IMYaBalLo Ce C Haii-BUCOKO CbAbpXaHune Ha
CypoB NpoTeunH. Hali-BUCOK KoehuLMeHT Ha
oeHoTMNHO BapupaHe (CV = 8,79%) ce
oTunta npy HS/08-M. 3a BuUcouMHa Ha
pacTteHusiTa ce Hab6nogaBa TeHAeHLUUs
(ycTtaHOoBEeHa ¥ 3a [o6uBa) 3a MNO-3Ha-
YyMTENHO BapupaHe npe3 roAguHuTe, OT-
KOJIKOTO Mexay notomcTtBarta. CToliHOC-
TMTEe Ha KoeduumeHTUTe 3a (DEHOTUMHO
BapupaHe, coyar Hai-craba W3MEeH4u-
BOCT Ha npusHaka npu notomctso HS/08-
A, a Hai-Bucoka npu HS/08-M. TemnbT
Ha nogpacTBaHe crief Kocutba, npu
BCWYKM NOTOMCTBA, € CbC CpefHa cTeneH
Ha BapuabunHoct (CV > 10%), ¢ 13kNto-
yeHve Ha HS/08-S, HS/08-R n HS/08-L,
nokasasim cnabo BapupaHe Ha npusHaka.
[aHHnTe couar, 4ye 3a mepuoga Ha npo-
y4YBaHe C Hai-B1COKa M3MEHUYMBOCT MO OT-
HOLUEHME Ha BCWYKN aHa/IM3UpaHu npus-
Hauu ce ot/imyaBa HS/08-M, koeTo BeposT-
HO ce Ab/DKM Ha NO-CU/IHOTO B3aUMOAENncT-
BME reHeTu4yeH thakTop ~cpeaa, [OBesno [0
no-cblliecTBeHaTa MPOMEHMNBOCT B peak-
LMsATa Ha NOTOMCTBOTO MO OTKOCUW U TOAMHN.
OnosHaBaHe Ha BPbB3KUTE MeXAy
npu3HauMTe € BaXeH BbNpPOC B Cesek-
UMOHHUTE nporpammnTe Mpu KynTypHUTE
pacteHusi. N3cnepgsaHeTo Ha kopenauuu-
Te npefocTaBs Bb3MOXHOCT 3a Nogobps-
BaHe Ha Mo-ronsiM 6poii npusHauM egHo-
BpemMeHHo (Tucak et al., 2008).Tbi1 kaTo
KO/INYECTBEHUTE W KAYECTBEHUTE Xapak-
TEPUCTMKN OBMKHOBEHO Ca 06paTHO CBbp-

higher (from C = 44,14% to CV = 50,94%),
compared to the this one reflecting the
differences between them. This result of
more pronounced seasonal differences
confirmed the different responses of
alfalfa  progenies to changes in
environmental factors for the conditions of
the study. Data shown the highest value
of the trait (1511 kg da™) established for
HS/08-R was combined with lower
variability (CV = 44,14%).

Regarding the amount of protein
content in the dry matter, significant
stability of the trait (CV = 1,39) for HS/08-
W was found, during the study period.
The progeny also distinguished by the
highest crude protein content. The highest
coefficient of phenotypic variation was
obtained (CV = 8,79%) for HS/08-M. The
established tendency for more significant
variation of the yield over the years than
between progenies was also observed for
plants height. The coefficients values of
phenotypic variation indicated the lowest
trait variability in HS/08-A progeny, and
the highest one at HS/08-M. The regrowth
rate after cutting shown a medium
magnitude of variability (CV >10%), in all
polycross progenies, except HS/08-S,
HS/08-R and HS/08-L. For these
progenies were found slight trait variation.
Data shown HS/08-M by the highest
variability with respect to all traits
analyzed was distinguished during period
of study which is probably due to the
stronger genetic factor ~ environment
interaction, led to more significant
differences in the progeny response at
regrowths and by years.

The knowledge about  the
relationships among traits is an important
issue in plant breeding programs. The
study of correlations provides the
possibility of improvement of a larger
number of traits simultaneously (Tucak et
al., 2008). The best trade-off between
forage quantity and quality is one of the
most important targets in alfalfa breeding,
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3aHW, eflHa OT Hali-BaXHuTe Lenn B ce-
NeKumsATa Ha JilouepHa e nocturaHe Ha
onTUMasieH 6aniaHc Mexay KO/M4yecTBo U
KauecTBo Ha thypaxa (Testa et al. 2011).
deHOTUNHMTE Kopenauuu Mexay
aHa/m3vpaHuTe nNpusHaLm nokassar cui-
Ha oTpuuartenHa Bpb3ka mMexay [o6us
Ccyxa Maca M CbAbpXaHue Ha CypoB
npotevH (r -0,514) npe3 nbpBa
Beretaumsa Ha notomcteaTa (Tabnuua 3).

since quantitative and qualitative traits are
generally inversely correlated (Testa et al.
2011).

Phenotypic  correlations among
traits analyzed presented in Table 3
shown strong negative relationship

between dry matter yield and crude
protein content (r = 0,514) in first growing
season of the progenies.

Ta6nmua 3. KoethmumeHT Ha (peHOTMMHA Kopenauusi Mexay OCHOBHM CTOMaHCKU

npusHaum
Table 3. Coefficient of phenotypic correlation between main agronomical traits
2010
A3M/DMY ccn/cpC BP/PH TN/RR
A3M/DMY 1
ccn/cpC -0.517* 1
BP/PH 0.485** -0.848** 1
TN/RR 0.897** -0. 801** 0.675** 1
2011
A3M/DMY ccn/cpC BP/P TN/RR
A3M/DMY 1
ccn/crC -0.199 1
BP/PH 0.576** -0.249 1
TMN/RR 0.804** -0.315 0.317 1
2012
A3M/DMY CCnj/cpC BP/PH TMN/RR
A3M/DMY 1
ccn/cpC -0.262 1
BP/PH 0.512%* -0.312 1
TN/RR 0.730** -0.619** 0.641** 1
2013
A3M/DMY ccn/cpC BP/PH TN/RR
A3M/DMY 1
ccn/crC -0.179 1
BP/PH 0.952** -0.013 1
TN/RR 0.702** -0.005 0.850** 1
2010 - 2013
A3M/DMY Ccnj/cpcC BP/PH TMN/RR
A3M/DMY 1
ccn/cpC -0.288 1
BP/PH 0.788** -0.546** 1
TN/RR 0.824** -0.685** 0.924** 1

** * NoKa3aHOCT, CbOTBeTHO Npu P<0.01 and P<0.05 / ** * significant at P<0.01 and P<0.05, respectively
LACM/DMY — [lo6umB cyxa maca/Dray matter yield, CCIN/CPC — CbabpxaHue Ha cypoB npoTteuH/Crude protein
content, BP/PH- BucounHa Ha pacteHusaTa/Plants height, TI/RR — Temn Ha nogpactBaHe/Regrowth rate
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B cnegBawute  TpU  rOAMHW
oTpuuarenHaTa Bpb3ka, Makap n cnaba
(ot r=-0,179 po r = —0,262) ce 3anassa.
Pasnnunata B cwiata Ha Bpb3kata
BEPOATHO Ce Ab/hKaT Ha MpOMeH/MBaTa
peakumss Ha notomcTBaTa KbM koneba-
HUATa B TemrnepaTypara, KOJIMYeCcTBOTO
Ha Ba/lexuTe 1 TAXHOTO pasnpefeneHuve
npu chopMmupaHeTo Ha nogpactuTe u kaTo
USA10 3a roguHuTe. M3cnensanku npoayk-
TUBHUTE W KAYECTBEHU XapaKTepuUCTUKU
Ha Tpw copTa NiouepHa, OTrexaaHn BbB
BMCOKOM/IAHVHCKM paioH Ha HOxHa WTa-
nng, Testa et al. (2011) yctaHoBSIBaT CU/-
Ha oTpuuaTesiHa Bpb3ka MeXay NpoTENHO-
BOTO CbAbpXaHve 1 TemnepaTypHute cy-
Mu. CTOHOCTUTE Ha KOpenauvoHHWUTe Koe-
dhvuneHTn Mexay AsaTa npusHaka, ycrta-
HOBEHW B HACTOSAILLETO Npoy4yBaHe, ca no-
BMCOKM OT Te3n, cbobLlleHn oT Monirifar
and Abdollahi (2014) n Tucak et al.
(2008), cvoTBETHO r = -0, 104 1 r = -0,11
1 MO-HUCKM OT Te3n oTyeTeHn oT Cacan et
al. (2018) (r = —0,751). KoethnumneHTtute
Ha kKopenauus Mmexay npoTenHOBOTO
CbAbpXaHve C BUCOYMHA Ha pacTeHusTa
(r = -0,546) u Temn Ha nogpacTBaHe
(r = -0,685) nokasBar TeHAeHLUMs Noaoo6-
Ha Ha Tasn Mexgy CypoBuS NPOTEUH WU
[o6uBa Ha cyxa maca, Ho oTpuuaTesnHara
Bpb3Ka e no-cunHo uspaseHa (r = —-0,288).

[JaHHuTe OT KopenauvmoHHUS aHa-
M3 nokKasBaT Cu/iHa MOSIOXUTENIHA BPb3-
Ka mMexgy AobuBa Ha Cyxa maca U BUCO-
yMHaTa Ha pacTeHusTa nocnefoBaTesiHO
npes roguMHUTe 1 CpPefHo 3a nepuoga Ha
nscneasaHe (r = 0,788). YcTaHOBEHO e,
Yye [O6UBBLT € MNOJIOKUTENIHO CBbp3aH C
TemMna Ha nogpacteaHe (r = 0,824).
MogobHa TeHAeHUMA MO OTHOLWEHME Ha
Bpb3KaTa Mexay AobuBa C BucouYMHATA
Ha pacTeHuaTa 1M Temna Ha nogpacTBaHe
e [JoknajBaHa B peauua npoyysaHus
(Shanjani et al., 2013; Cacan et al., 2018).
YcTaHOBEHO €, Ye BucovMHaTa Ha pacre-
HUATa € CUIHO M MOJIOKUTESTHO CBbp3aHa
C Temna Ha nogpacTBaHe, KakTo W TeH-
JeHuusa kopenauusta ga 6bae no-cunHa
OT Tasu Ha JobuBa C Temna u BUCoYMHaTa
Ha pacTeHuaTa. OnpegeneHusAT Koedwm-

Across next three years the negative
correlation (from r = —-0,179 to r = —-0,288)
was kept but low. The differences in the
relationship power are probably due to the
variable response of the progenies to
fluctuations in temperatures and rainfall
and their distribution in the formation of
regrowth and in general over the years.
Investigating the productive and qualitative
characteristics of three alfalfa cultivars
grown in the highlands of Southern Italy,
Testa et al. (2011) found a strong
negative relationship between protein
content and temperature sums.

The correlation coefficients values between
dry matter yield and crude protein content
found in the present study were higher
than those reported by Monirifar and
Abdollahi (2014) and Tucak et al. (2008)
r = -0,104 and r = -0,11; respectively and
lower than this one (r = -0,751)
determined by Cacan et al. (2018). The
correlation coefficients between protein
content with plants height (r = —0,546) and
regrowth rate(r = —0,685), exhibited the
same trend as that among crude protein
and dry matter yield, but the negative
relationship is more pronounced
(r =-0,288).

Correlation analysis data shown a
strong positive relationship between yield
and plant height consistently over the
years and mean for the study period
(r = 0,788). It was found dry matter yield
was positively related with regrowth rate
(r=0,824).

A similar trend regarding the relationship
between vyield and plant height and
regrowth was reported in a number of
studies (Shanjani et al., 2013; Cacan et
al., 2018). It was established that the
plants height was strongly and positively
associated to regrowth rate, as well as a
tendency the correlation be stronger than
this one of yield with the regrowth rate
and plants height.
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UMEHT Ha heHOTMNHA Kopesnauus e B
CbOTBETCTBUE C TO3U, NONy4YeH OoT Basafa
and Taherian (2009).

n3BOAMN

KonuuecteeHuTe npusHaun noéus
cyxa Maca, BMCOYMHA Ha pacteHuaTa u
TeMn Ha nogpacTteaHe cfef kocuTba ca
MOB/IUAAHN B 3HAYUTEsIHA CTEMNEH OT BPb3-
KaTa reHeTuyeH hakTop —OKo/HaTa cpefa
W BapupaT B MO-LUMPOKU rpaHuum npes
roAuMHWTE Ha Npoy4yBaHe, OTKO/IKOTO Mexay
noromcrsara.

3a 4YeTMpuUroamMWHNA nepmuog, Hain-
cnaba heHoTuMMHa Bapuabu/IHOCT e ycTa-
HOBEHa 3a CbAbpXaHue Ha CypoB NPOTEnH
(ot CV = 1,39% po CV = 8,79%), a Hair-
BMCOKa 3a f06mB cyxa maca (o1 CV=44,14%
no CV =50,94%).

YcTaHOBeHa e CuHa NonoXuTenHa
Bpb3ka Ha [obuB cyxa maca C BUCOYU-
HaTa Ha pacTeHusita (r = 0,788) n Temna
Ha nogpacTtBaHe (r = 0,824).

Koethmumentnute Ha  kKopenaums
nokaseart cnaba oTpuuaTesiHa Bpb3ka Ha
CypoBUA NPOTeUH ¢ fobusa Ha cyxa maca
(r = -0,288) n cunHa oTpuuatenHa c
BMCOYMHaTa Ha pacTeHusaTa (r = —0,546) n
TemMna Ha nogpacTBaHe crief KocuTba
(r=-0,685).

YcTaHOBEHO €, 4e BKMCOYMHA Ha
pacTeHussTa € CUJTHO MOSIOXUTENHO CBBbP-
3aHa c Temna Ha nogpactBaHe (r = 0,924),
KakTo U TeHAEeHUNS kopenauuata fga 6bvae
no-cusiHa OT Ta3u Ha fobusa ¢ Temna Ha
nogpacTeaHe 1 BUCOYMHATA Ha pacTeHusTa.

The phenotypic correlation coefficient
determined was in line with this obtained
by Basafa and Taherian (2009).

CONCLUSIONS

The quantitative traits dry matter
yield, plant height and growth rate after
cutting were significantly influenced by the
genetic factor ~ environmental relationship
and varied more widely during the study
years than between progenies.

For four-year period, the lowest
phenotypic variability was found for crude
protein content (from CV =1,39% to CV =
8,79%), and the highest one for dry matter
yield (from CV = 44,14% to CV = 50,94%)).

A strong positive relationship
between dry matter yield and plants
height (r = 0,788) and regrowth rate
(r = 0,824) was found.

The correlation coefficients showed
a weak negative relationship of crude
protein with dry matter yield (r =—0.288)
and a strong negative with plants height (r
= —0,546) and regrowth rate after cutting
(r =-0,685).

It was found the plants height was
strongly positively associated to regrowth
rate (r = 0,924), as well as a tendency the
correlation be stronger than this one of
yield with the regrowth rate and plants
height.
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PE3IOME

MouepHoBuAT ceuko Plagionotus
floralis Pall. e wupoko pasnpocTpaHeH
HenpuATen no nwouepHara B Espona u
Bnnskna N3Tok. Y Hac ce cpella B uganara
cTpaHa.

HabnwogeHnsata ca  U3BBbPLUEHU
npes3 nepuoga 2010-2015 r. B ONUTHOTO
none Ha N3C ,0O6pa3LoB ungnuk” - Pyce.

YcTaHOBEHO € BapvpaHe B pasnvu-
H/ TpaHuUM Ha HayasoTo Ha nosiea wu
NPOABL/DKUTENHOCTTA Ha pasBuTtMe Ha
OTAeNHNTe CTaaun Ha JILEPHOBUS CEYKO
3a nepuoga 2010-2015 r. B 3aBUCMMOCT
OT KNIUMAaTUYHUTE YCNOBUSA NPE3 roguHuTe
Ha n3cnegsaHeTo. HayanoTo Ha KakaBuj-
HUSA CcTaguii 3a nepuoga e oTbenssaHo
npes3 nbpeara u BTopaTa [eceTAHeBKa Ha
Maii; Ha MMarvHupaHeTo Ha Bb3pacTHuUTe
HacekoMu — OT TpeTaTa JeceTAHeBKa Ha
Mali 4O Kpas Ha BTopaTa AeceTAHeBka Ha
IOHU; Ha AWLEeHOCHUS nepuog — OT BTopa-
Ta JeceTAHEeBKa Ha IOHM [0 Kpas Ha mbp-
BaTa AeceTAHEeBKa Ha H/n; Ha m3nonsa-
HeTO Ha napeuWTe — OT TpeTarta geceT-
[JHEeBKa Ha lOHM [0 Kpad Ha BTOpara
JeceTHeBKa Ha tonu.

SUMMARY

The alfalfa longhorn  beetle
Plagionotus floralis Pall. is a widespread
alfalfa pest in Europe and the Middle
East. In Bulgaria it is found in the whole
country.

The observations were made during
the period 2010-2015 at the experimental
field of IASS “Obraztsov Chiflik” - Rousse.

A variation was determined at
different levels of early onset and duration
of development of the different phases of
alfalfa longhorn beetle for 2010 - 2015,
depending on the weather conditions
during the years of the study.

The beginning of the pupa phase, for the
period mentioned, was found in the first
and second decade of May; the beginning
of imago phase — from the third decade of
May to the end of the second decade
June; the laying eggs period — from the
second ten days of June to the end of the
first decade July; the hatching of larvae —
from the third decade of June to the end
of the second decade of July.
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CpefHoaHeBHUTE Temnepartypu 3a
nocoyeHnTe Nepuoam Ha nosisa Ha oTAen-
HUTE cTaguu 1 3a npeglwectsawute ge-
CeTAHEBHUN Nepuoamn ca HafexaeH kpute-
pl/ll7| 3a NporHo3mpaHe Ha TAXHOTO Ha4daulo.

HauasnoTo Ha wumarvHmpaHe Ha
Bb3pacTHUTE HACEKOMMW Ha JoLEepHOBUS
Ceyko, CpeLly KOUTO € HacoyeHa XUMu-
yeckata 6opba, Moxe Aa ce o4yakBa npes
nocnegHaTa gecetnHeBka Ha mMai, nbpsa
Unn BTOpa [eceThHeBKa Ha toHU, Korato
cpefHoAHeBHaTa Temnepartypa 3a Te3un u
npejLlecrealimTe geceTaHEBHU nepuoau
ca okosio un Hapg 19°C.

KntovoBn gymn: NoLepHOB CEYKo,
Plagionotus floralis, roguMweH uuKbN Ha
passutne, heHONOrMYEH KaneHap

YBO/[,
MouepHoBuaT ceuko Plagionotus
floralis Pall. e wunpoko pasnpocTpaHeH
HenpuaTen no JswouepHata B Espona u
Bnunskma M3tok (Katalin, 1960; Danilevsky,
2003; Sama et al., 2010;
faunaeur.org/species_list.php, 14.12.2016).
Bpenar napsute, KOUTO Ce XpaHAT C
BbTPELIHOCTTa Ha LEeHTpas/IHUTE KOPEeHW,
B pe3yntar Ha KOeTo MoBpefeHuTe
pacTeHuss NOCTENMEHHO M3CbXBaT W MtoLep-
HOBWTE NoJsieTa CU/THO Ce npopexzar.

B Bbairapus MoLEPHOBUAT CEYKO e
CbOO6LLEH 3a NbPBU NBT Npe3 1928 n 1929 .
ot Chorbadjiev (1930; 1932). ABTOpbT
nocoysa M AaHHM 3a MacOBO HanajeHue B
paiioHute Ha LlymeH, TMneseH, Codus,
Mnoegue,  YwupnaH, CswuneHrpag u
MaHaropuiLe.

Cnep noseye o1 30-roguLIHO OTCbC-
TBME B eHTOMOJIorMyHaTa nutepatypa, Pl.
floralis oTHOBO cTaBa 06EKT Ha npoy4YBaHe
npe3 1960-65 r. npegsug HapacHasnoTo
pasnpocTpaHeHue, YNCneHocT 1 nospean
OT HenpuaTena B pPas/IMyHN HaceneHu
MecTa y Hac. 3a cblwmsa nepuog Makarov
(1965) BKkIOYBA NHOLEPHOBMS CEYKO B
CNuCbLUMTE Ha YyCTAaHOBEHUTE BpefHU Ha-
CekoMu Mo JiluepHaTa B paioHa Ha Cef-
CKOCTONAHCKNS Hay4yHou3Cc/ie0BaTesnIcku
UHCTUTYT ,,06pasLoB uidnk” kpan Pyce
n nyénvkyBa Kpatka uWHdopmauus 3a

The average daily temperatures for
the periods of occurrence of the different
phases and for the previous ten-day
periods are reliable criterion to predict
their beginning of appearance.

The beginning of imago phase of
alfalfa longhorn beetle, target of the
chemical control, can be expected in the
last ten days of May, first or second ten
days of June, when the average daily
temperatures for these and previous ten-
day periods are around and above 19°C.

Key words: alfalfa longhorn beetle,
Plagionotus floralis, annual cycle of
development, phenological calendar

INTRODUCTION

Alfalfa longhorn beetle Plagionotus
floralis Pall. is a widespread pest of alfalfa
in Europe and the Middle East (Katalin,
1960; Danilevsky, 2003; Sama et al.,
2010; faunaeur.org/species_list.php,
14.12.2016). The larvae are harmful, they
feed on the inside of the central roots, as
a result of which the damaged plants
gradually dry out and the alfalfa fields
become very thin.

In Bulgaria, alfalfa longhorn beetle
was first reported in 1928 and 1929 by
Chorbadjiev (1930; 1932). The author also
points out data for a mass attack in the
regions of Shumen, Pleven, Sofia, Plovdiv,
Chirpan, Svilengrad and Panagyurishte.

After more than 30 years of
absence in the entomological literature,
Pl. floralis again became the subject of
research in 1960-65 given the increased
prevalence, number and damage by the
pest in various settlements in our country.
For the same period Makarov (1965)
included alfalfa longhorn beetle in the lists
of established harmful insects in alfalfa in
the area of the Agricultural Research
Institute "Obraztsov chiflik" near Ruse and
published brief information about the
morphology, biology, picture of damage,
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Mopdponorusita, 6GuonorusTa, kapTuHarta
Ha nospeja, HauYMHUTE U cpeAacTBaTa 3a
6opba c Hero (Makarov, 1968).

Cnep, 103U nepuof, B NpPoabIKe-
HMe Ha 34 roauHKW, y Hac He ce nyb6-
nnkyesaT faHHuM 3a Pl. floralis. CBegeHus
3a pasnpocTpaHeHue Ha Henpuatens B
HOBU paiioHn Ha cTpaHaTa (Georgiev et
al., 2002, 2003; Angelova et al., 2010),
KaKTo 1 3a yBesiMyaBaHe Ha yncneHocTTa
W nospeguTe, MpUUYUHABAHW OT flapBuTe
Ha JiouepHata B paiioHa Ha W3C
,00pa3uoB undnk’, ce ny6aukyeaT
O0THOBO npe3 nocnegHute rognHn (Nikolova
and Kertikova, 2008; Zhekova and
Petkova, 2010; Petkova and Zhekova,
2012). Te3n gaHHW faBaT OCHOBaHWe Aa
ce [lonycHe, Ye NOLEPHOBUAT CEYKO He e
3aryéun 3HavyeHMeTo CM Ha onaceH
HenpusaTen 3a fwouepHata. Tosu akT,
KaKTo U OCKbAHWTE AaHHW B fiTepartypa-
Ta 3a BuAa, Hanarat HeobxogumocTtTa oT
npoAab/kaBaHe Ha u3cnensaHuAaTa BbpXy
pasBuTMETO, BpeagHaTa AeNHOCT u 6opba-
Ta C HenpuATens B yC/IOBUATA Ha CbBpe-
MEHHUTE 3eMefesiICKU NPaKTUK1 1 KInma-
TWYHa 06CTaHOBKA.

Llenta Ha HacToALWOTO Npoy4yBaHe
e [a ce npocnean rogvHNS UUKb/T Ha
pa3BuTue (PeHONOrMYHOTO pasBUTUE) Ha
NOLLEPHOBUA CEYKO B 3aBMCUMOCT OT K/u-
MaTUYHUTE YC/IOBUA Mpe3 TofMHUTE Ha
n3cnefBaHe n [a ce HanpasWn OLEHKa Ha
Bb3MOXHOCTTA CpefHOAHEBHUTE Temne-
patypu n cymara Ha BaniexuTe ga ce
13Mo/3BaT 3a NPOrHo3MpaHe HavyanoTo Ha
nosiea Ha oTAeNHWTe cTagum OT pa3sBu-
TUETO Ha HenpuaATens.

MATEPVAJT N METOOU

HabnwogeHnsata ca  U3BBbPLUEHK
npes3 nepuoga 2010-2015 r. B ONUTHOTO
none Ha WHcTuTyTa no 3emegenue u
cemesHaHuve ,06pasLos ungnuk” - Pyce.
NouepHata e oTrnexgaHa npu Heno-
JIMBHU YCNOBWA cfnep npealecTBeHUK ns-
paBHMTENeH noces oBec. 3a onpegensHe
Ha4yaslIoT0O M MNPOLB/DKUTENHOCTTAa  Ha
OTAE/NHUTE CTaaun OT XXM3HEHUSI LKL/ Ha
JIOLEPHOBUSA CEYKO Ca U3N0J3BaHN yTBbP-

ways and means to combat it (Makarov,
1968).

After this period, for 34 years, no
data on PI. floralis. Information on the
spread of the pest in new regions of the
country (Georgiev et al., 2002, 2003;
Angelova et al., 2010), as well as on the
increase in the number and damages
caused by alfalfa larvae in the area of
IASS "Obraztsov chiflik", have been
republished in recent years (Nikolova and
Kertikova, 2008; Zhekova and Petkova,
2010; Petkova and Zhekova, 2012).

These data suggest that alfalfa longhorn
beetle has not lost its significance as a
dangerous pest for alfalfa.

This fact, as well as the scarce data in the
literature on the species, impose the need
to continue research on the development,
harmful activity and control of the pest in
the conditions of modern agricultural
practices and climatic conditions.

The aim of this study is to trace the
annual cycle of development (phenological
development) of alfalfa longhorn beetle
depending on climatic conditions during
the years of study and to assess the
possibility of average daily temperatures
and the amount of rainfall to be used to
predict the beginning of appearance of the
individual stages of the development of
the pest.

MATERIAL AND METHODS

The observations were made
during the period 2010-2015 in the
experimental field of the Institute of
Agriculture and Seed Science "Obraztsov
chiflik" - Ruse. Alfalfa is grown under non-
irrigated conditions after a predecessor
levelling crop oats. Established
entomological methods have been used
to determine the beginning and duration
of the individual stages of the life cycle of
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AEeHW 3a Luesita EHTOMOJZIOTUYHKN MeToan.

3a ycTaHoBfiBaHe Kpas Ha fapB-
HWS,, CbOTBETHO HAYa/I0TO Ha KakBUAHUS
CcTaguii, OT BTOpaTa NOMIOBMHA Ha anpwn
NepuoanyHO ca MW3BaXAaHW KOpPEeHW Ha
NOLEPHOBU PacTEHUsA, KOUTO ca [UCEK-
TMPaHM 3a Ha/lMuMe B TAX Ha NapBu um
KakaBumgn Ha niouepHoBus cedko. Cnep
OTKpMBaHe Ha NbpBUTE KakaBugu, 4ypes
MapLUpyTHU obcneaBaHuss € yCTaHOBEHO
Ha4ya/1I0TO Ha MMarnHMpaHeTo Ha 6pbmba-
pute. M3BaxgaHeTo Ha pacTeHuss U Au-
cekumsaTa Ha KopeHu npogb/hkasa [o Ha-
MUPaHETO Ha /apBu U KakaBuau B Kope-
HWUTE, KOETO Ce MpMema 3a Kpas Ha naps-
HWS1, CbOTBETHO Ha KakaBUAHWSA CTaguii.

UncneHmte W3MEHEHWS Ha Bb3-
pacTHUTE HacekoMM ca MpOC/efeHn no
MeToAa Ha KOCEHe CbC CTaHAapTeH EHTO-
MOMOTMYEH CaK (Ab/DKMHA Ha ApbXkata
120 cm, gnameTbp Ha 06pbuya 30 cm,
AbbounHa Ha Topbata 70 cm) (Mihaylova
et al., 1982). B nioyepHoBMTE NOCEBU 006-
cnefBaHeTo € U3BBbPLUEHO MO AnaroHana,
KaTo Ha 2 mMecTa ca npaBeHn no 25 oTKOoCa,
a B uBmuuTe C nnesesiHa PacTUTENTHOCT - Ha
2 MecTa no 5 otkoca. [Npobute ca
cbOupaHun BbB (heHodhasa Ha nuepHaTa
OYTOHM3aUMSA U Havyasno Ha UbdTex npwu
TOMN0, TUXO U CNBHYEBO Bpeme mexay 9
n 11 4. B uHTepsBan ot 1-2 go 10 gHu B
3aBMCMMOCT OT K/IMMATU4YHWUTE YC/OBMS.
JonbAHMTENHOTO XpaHeHe W Konynauusi-
Ta Ha Bb3pacTHMTE ca NpocseasiBaHn Ha
noseTo M B CbAOBW ONUTWM BLB BeEreTa-
UMOHHA Kblua.

HauanioTo Ha cHacsiHe Ha fliuaTa e
npocnefeHo OT HavyasloTO Ha HHU BbPXY
NPOGHN NIOWAAKN U Ha OTAESIHU pacTe-
HWS Ha noneto, B CbAOBM ONUTU BLB
BereTalMoHHa Kblia u B nabopatopus. B
nabopartopHu ycnoeusa e HabngaBaHo U
U3NIoNBaHeTo Ha giiuara.

3a onpegensHe HayasloTo Ha
U3MloNBaHe Ha napBuTe, NEPUOSUYHO OT
BTOpaTa MoJI0OBMHA Ha KOHK ca U3BaXKaaHu
KOpPEHW Ha IOLEPHOBU PaCTEHUS,, KOUTO
ca [UCEKTUpaHM 3a Ha/imuMe B TAX Ha
NapBy Ha NIOLEPHOBMS CEUKO.

alfalfa longhorn beetle.

To establish the end of the larva,
respectively the beginning of the pupa
stage, from the second half of April the
roots of alfalfa plants are periodically
removed, which are dissected for the
presence of larvae or pupae of alfalfa
longhorn beetle. After the discovery of the
first pupa, route inspections revealed the
beginning of the imagination of the
beetles. The removal of plants and the
dissection of roots continues until the
larva and pupa are found in the roots,
which is considered to be the end of the
larva or pupa stage, respectively.

Numerical changes of adult insects
were traced by the method of mowing with
a standard entomological sweeping net
(handle length 120 cm, hoop diameter 30
cm, bag depth 70 cm) (Mihaylova et al.,
1982). In the alfalfa crops the survey was
carried out diagonally, as in 2 places 25
swaths were made, and in the strips with
weeds - in 2 places 5 swaths.

The samples were collected in the
phenophase of alfalfa budding and the
beginning of flowering in warm, quiet and
sunny weather between 9 and 11 o'clock
in the interval from 1-2 to 10 days
depending on the climatic conditions.
Supplementary feeding and copulation of
adults were monitored in the field and in
pot experiments in a vegetation house.

The beginning of egg laying has
been observed since the beginning of
June on test sites and on individual plants
in the field, in pot experiments in a
vegetation house and in a laboratory.
Hatching of eggs was also observed in
laboratory conditions.

To determine the beginning of
hatching of larvae, periodically from the
second half of June the roots of alfalfa
plants were removed, which were
dissected for the presence in them of
larva of alfalfa longhorn beetle.
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PE3YJITATU N OBCBXXOAHE
JIoUuEepHOBUAT CEYKO wMMa edHo
MoKOJIEHME TOQULLHO, KOeTO obxBalla aBe
Ka/IeHgapHW TOAMHU WM Npe3uMMyBa KaTo
napBa B KOpPeEHMTE Ha JouepHara.
CxemuTe 3a Hayano Ha nosiea W
NPOABL/DKATESIHOCT Ha  pa3BuTMEe Ha
oTAeNHWTE CcTaguyM Ha Henpuatens 3a
nepuoga 2010-2015 r. ca npeacTaBeHU
BbB (peHonornyHns kaneHgap (durypa 1)
MU ACHO NOKa3BaT BapupaHeTo UM npes
OTAEeNHWTE TOAMHM B 3aBMCMMOCT OT
KAMMaTUYHUTE YCNOBMS.

RESULTS AND DISCUSSION

Alfalfa longhorn beetle has one
generation per year, which covers two
calendar years and overwinters as a larva
in the roots of alfalfa. The schemes for the
beginning of occurrence and duration of
development of the individual stages of
the pest for the period 2010-2015 are
presented in the phenological calendar
(Figure 1) and clearly show their variation
in the individual years depending on the
climatic conditions.

Meceu/Month -1V Maii/May KOHu/June KOnan/July VII-XII
exana/Ten-day period 1 | 2 | 3 1 [ 2 | 3 1 [ 2 | 3
rogvHa/Year
Craawii/Phase 2010
*/lapBa/Larva 0 0 0 0
Kakasnga/Pupa 0 0 0 0
Vimaro/lmago 0 0 0 0 0
Aliue/Ovum o 0
**Nlapsa/Larva 0 0 0
2011
*/lapBa/Larva 0 0 0
Kakasnga/Pupa 0 0 0
Vimaro/lmago 0 0 0 0 0 0
Aliue/Ovum o) o) 0
**Nlapsa/Larva 0 0 0
2012
*Napsa/Larva 0 0 0
Kakasnga/Pupa 0 0 0
Mmaro/lmago 0 0 0 0 0
Aiiye/Ovum 0 o
**Nlapsa/Larva 0 0 0 0
2013
*Napsa/Larva 0 0 0 0
Kakasnga/Pupa 0 0 0
Mmaro/lmago 0 0 0 0 0 0
Aiiye/Ovum 0 0 o
**Nlapsa/Larva 0 0 0 0 0
2014
*Napsa/Larva 0 0 0
Kakasnga/Pupa 0 0 0
Mmaro/lmago 0 0 0 0 0 0
Ariye/Ovum o 0 0
**Nlapsa/Larva 0 0 0
2015
*Napsa/Larva 0 0 0 0
Kakasnga/Pupa 0 0 0
Mmaro/lmago 0 0 0 0 0
Aiiye/Ovum 0 0 o
**Nlapsa/Larva 0 0 0 0 0
* - 3uMyBaUs10 NokosieHne/wintering generation; ** - HOBO NokonexHve/new generation
dur. 1. PeHonorvyeH KaseHgap Ha nwuepHoBusa ceudko, N3C ,,06pas3yos
undonnk” - Pyce
Fig. 1. Phenological calendar of alfalfa long-horned beetle, IASS “Obraztsov

chiflik” - Ruse
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Hali-paHO HayasioTO Ha KakaBuAa-
HUS CTaguin npes roguvHuTe Ha uscneg-
BaHeTo e 0T6ensA3aHo npes nbpeata fge-
ceTAHeBKa Ha mait 2013 r. MNpegnocTaBka
3a MN0-paHHOTO pasBUTUE Ha KakasuauTe
ca 6naronpuAaTHUTE KIMMaTUYHU YCNOBUSA
3a nepuvoga TpeTa AeceThHeBka anpwn -
nbpBa feceTAHeBKa Maid, XxapakTepusu-
pawm ce ¢ No-BACOKU OT HOpmaTa cpeg-
HoaHeBHM Temnepatypu (19,6°C n 19,1°C
npuv HopMma cboTBETHO 15,2°C 1 13,2°C) n
He3Ha4yMTEeNIHO KOMIMYECTBO Ha BasieXute
(0,6 n 1,0 mm) (durypa 2, 3). MNMpe3 ocTa-
HaMTe nscnenBaHu rogvHM HayanoTo Ha
KakaBugHus ctaguii  Ha  NoLepHoBUsS
Ceyko e perucTpupaHo npes BTopaTa
JeceTgHeBKa Ha Mali. AHa/IM3bT Ha KIu-
MaTUYHWUTE YCNOBUSA MNOKasBa, 4ye npuyun-
HaTa 3a No-KbCHOTO pPasBUTKE Ha KakaBu-
AnTe ca no-HuckaTa cpefgHOAHEB-Ha TeM-
neparypa (14,4°C-18,3°C) n no-ronsimMoTto
KonnuectBo Ha Banexwute (7,0-63,0 mm)
3a MbpBa 1 BTOpa JeceTAHEBKa Ha Mali, B
CpaBHEHWe C MocoYeHuTe Mno-rope CTol-
HOCTM 3a TpeTa Aekaja Ha anpwi u nbpsa
Aekaga Ha mani 2013 r. TMonoxuTtesnHo
B/IMSIHNE BbPXY Pa3sBUTUETO Ha KakaBuau-
Te Ha JIIOUEpPHOBMA CEYKO oKasBa MU
cpegHaTa MeceyHa TemrepaTypa 3a anpuin
(11,7°C-14,1°C), KosTO 3a roguHNUTE € Haj-
Bwunia Hopmara (11,4 C), ¢ nskyeHne
Ha 2011 r. (durypa 2, 3). MpogbmkuTen-
HOCTTa Ha CTausa KakaBuia 3a uscnepsa-
HUA nepuopg e cbeTtasnasasia 30-40 gHu,
cpepgHo 30-32 gHu.

The earliest beginning of the pupa
stage during the years of the study was
noted in the first ten days of May 2013.
Prerequisite for the earlier development of
pupae are favourable climatic conditions
for the period third ten days of April - first
ten days of May, characterized by higher
than the norm of average daily
temperatures (19.6°C and 19.1°C at the
norm of 15.2°C and 13.2°C, respectively)
and insignificant amount of rainfall (0.6
and 1.0 mm) (Figure 2, 3).

In the remaining years studied, the
beginning of the pupa stage of alfalfa
longhorn beetle was registered in the
second ten days of May. The analysis of the
climatic conditions shows that the reason
for the later development of the pupae is
the lower average daily temperature
(14.4°C-18.3°C) and the higher amount of
rainfall (7.0-63.0 mm) for the first and
second ten days of May, compared to the
above values for the third decade of April
and the first decade of May 2013.

A positive impact on the development of
pupae of alfalfa longhorn beetle has the
average monthly temperature for April
(11.7°C-14,1°C), which for the years has
exceeded the norm (11.4°C), except for
2011 (Figure 2, 3). The duration of the
pupa stage for the study period was 30-40
days, on average 30-32 days.
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Fig. 2. Average monthly temperatures and temperature norm (1896-2005) during
the period April-July 2010-2015, IASS “Obraztsov chiflik” - Ruse
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Fig. 3. Monthly sums of precipitation and precipitation norm (1896-2005) during
the period April-July 2010- 015, IASS “Obraztsov chiflik” - Ruse

Hayanoto Ha wumarnHupaHe Ha The beginning of imaging of adult
Bb3pacTHMTE HacekoMu e HabnogaBaHo | insects was observed in the third decade
npes Tpetarta geceTaHeBka Ha main (2013 | of May (2013), the first (2011, 2012, 2014
r.), nbpsara (2011, 2012, 2014 n 2015 r.) | and 2015) and the second (2010) decade
n Btopa (2010 r.) gecetaHeBka Ha toHu. | of June. The data on the climatic
JaHHuTe 3a kiaumaTuyHUTEe  ycnosuA | conditions show that the average daily
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coyart, ye cpefHOOHEBHUTE Temneparypu
3a Moco4vyeHuTe nepuoau HajBuliasaT
Hopmarta 1 Bapupar ot 18,8°C go 23,9°C,
Hai-4yecTo oT 19,2°C po 21,1°C. bnaro-
NPUSATHX 3a U3NNTAHETO Ha 6pbmbapute
ca ” cpefHoOOHEBHUTe Temnepartypu 3a
npeaxoxaawmurte UMarMHMpaHeTo fgecet-
AHeBHU nepuoaun (19,3°C-22,7°C), otnu-
YyaBalM Ce CblO CbC CTOMHOCTM Hapg
HopmaTta. lNopaau ronsMarta pasfnvka B
KOIMYECTBOTO Ha Basiexute npes uscnes-
BaHuUTe nepuoau (ot 9,3 go 38,4 mm no
BpeMe Ha MMarMHupaHeTo Ha Bb3pacT-
HuTe nugusngm n ot 10,1 go 109 mm 3a
npeaxoxjalina geceTnHeBeH Nepuos) He
€ yCTaHOBeHa AiCHa Bpb3Ka C Hayasl0To u
NPOABL/KUTENHOCTTA Ha MMarvHupaHe.
BpbmbapuTe NeTAT B NPOAb/IKEHWE Ha
50-60 gHM [0 Kpas Ha BTOparta Wan Kpas
Ha TpeTaTa fgeceTaHeBka Ha tonv. Heno-
CpefCTBEHO crej MMarnHupaHeTo Te ce
KOHLleHTpupaT BbpXy LUBETOBETE Ha AMBU
W KYNTYPHU pacTeHus, KbOeTo Ce XPaHAT
C LIBETHW 4YacTu, HY)XXHO 3a MOoJI0BOTO UM
y3psiBaHe. Konynvpaiiy OBOWKM ca Habio-
[JaBaHu OT BTOpaTa [ileCeTAHeBKa Ha oHMN 10
BTOpaTa fleCeTAHEBKA Ha 0/ B NPOAbIIKe-
Hue Ha 18-26 AHW npe3 pas3fIMYHUTE TOLNHMN.
Konynauusita e MHOrokpaTHa u ce MW3Bbp-
LIBA CbC CMSAHA Ha NapTHbLOPHUTE.

ANUEHOCHMAT nepuog 3a uscneaga-
HWTE LUeCT rOAUHN € PEerncTpmpaH npes BTO-
pata (2013 n 2015 r.) un TpetaTa (2012 r.)
JeceTOoHeBKa Ha lOHW, U MbpBara fecet-
AHeBka Ha tonm (2010, 2011 n 2014 r.),
Xapakrepusmpaly ce CcbC CpefHOoAHEBHA
TemnepaTypa ot 20,5°C go 24,1°C (Hai-
yecto 21-22°C) n cyma Ha BanexuTe oT
6,9 mm pgo 557 mm. KnumaTtuyHute
yCMoBUA npe3 npeaxofHnsa aecetaHeBeH
nepuog ca 6auM3kMm No CTOWHOCTU A0
nocoYyeHnTe CpefHOAHEBHU Temnepartypu
n BapupaT oT 18,7°C po 24,2°C, Haii-
yecT019-20°C 1 cyma Ha Banexute 0,7-
41,2 mm (durypa 2, 3). Kpadrt Ha siiue-
CHacsHeTo e oT6enssaH npe3 nbpBaTa
(2012, 2013 n 2015 r.), BToparta (2010 r.)
W TpeTaTa geceTgHeBka Ha tonm (2011 wm
2014 r.) ¢ npogbmkutTenHocTt 20-30 AHu
(durypa 1).

temperatures for the indicated periods
exceed the norm and vary from 18.8°C to
23.9°C, most often from 19.2°C to 21.1°C.

Favourable for the uprise of the beetles
are also the average daily temperatures
for the ten-day periods preceding the
imagination (19.3°C-22.7°C), which also
differ in values above the norm. Due to
the large difference in the amount of
rainfall during the studied periods (from
9.3 to 38.4 mm during the imagination of
adults and from 10.1 to 109 mm for the
previous ten-day period) no clear
relationship was established with the
beginning and duration of imagining.

The beetles fly for 50-60 days until the
end of the second or end of the third
decade of July. Immediately after imaging,
they concentrate on the flowers of wild
and cultivated plants, where they feed on
the flower parts needed for their sexual
maturation. Copulating pairs were observed
from the second ten days of June to the
second ten days of July for 18-26 days in
different years. Copulation is multiple and
is done by changing partners.

The egg-laying period for the
studied six years was registered in the
second (2013 and 2015) and third (2012)
ten-day period in June, and the first ten-
day period in July (2010, 2011 and 2014),
characterized by an average daily
temperature of 20.5°C to 24.1°C (most
often 21-22°C) and amount of rainfall from
6.9 mm to 55.7 mm.

The climatic conditions during the
previous ten-day period are close in
values to the indicated average daily
temperatures and vary from 18.7°C to
24.2°C, most often 19-20°C and the
amount of precipitation is 0.7-41.2 mm
(Figure 2, 3). The end of egg-laying was
marked in the first (2012, 2013 and 2015),
second (2010) and third ten-day period of
July (2011 and 2014) with a duration of
20-30 days (Figure 1).
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NlapBHUAT cTaguii e Hai-npoab-
XUTENHNA CTaduli B XU3HEHUS UMKbA Ha
JNIIOUEPHOBMA Ceuyko — OT okono 310-320
AHn (2010, 2011, 2012, 2014 r.) po 340
AHn (2013, 2015 r.) B 3aBMCMMOCT OT
KnumaTuyHmTe ycnosusa (durypa 1). 3a
nepuoga Ha v3criefBaHeTo U3/NBaHETO
UM € perucTpuMpaHo npes TpeTara fgeceT-
OHeBKa Ha toHM (2013, 2015 r.), nbpBaTa
pecetgHeBka Ha tonim (2012 r1.) n Haii-
yecTo — Mpe3 BTopaTa [AeceTAHEeBKa Ha
tonmn (2010, 2011 n 2014 r.) npn cpegHo-
[HeBHa TemnepaTypa 3a npeglecTsallms
AEceTAHEBEH Nepuos npe3 OoTAe/HUTe
rogvuu ot 20,5-24 C (npn Hopma 21,2 C-
22,02 C) n cyma Ha BanexuTe oT 6,9 go
55,7 mm. C no-ronemu konebaHus ce or-
NMyaBaT TemneparypuTe 3a geceTHeB-
HWTE Neproayn No BpeMe Ha U3/INBaHeTo —
oT 19 C (2015 1.) po 26,8 C (2012 r.) (npm
HOopMma CbOTBETHO 21,2 C-22,02 C) n cyma
Ha Banexute ot 0,2 (2012 r.) mm go 39,8
mm (2015 r.) (durypa 2, 3).

N3BOAN

HauasioTo Ha nosiBa U MPOLBL/IXM-
TEeNHOCTTa Ha pasBUTWE Ha OoTAesHuTe
CTagun Ha JIloLEepPHOBMS CeYKo 3a nepuoga
2010-2015 r. Bapupar B pa3/iMyHU
rpaHnuUM B 3aBUCUMOCT OT KIMMaTUYHUTE
YCNOBWA NPe3 roAyHUTE Ha U3cefBaHeTo.

Havanoto Ha KakaBuaHus ctaguii
3a nepvioga e oT6esnA3aHo npe3 nbpBaTa U
BTOpaTa [eceTAHEBKa Ha Mai; Ha vMma-
TMHMPaHeTO Ha Bb3pacTHUTE Hacekomu - OT
TpeTa AeceTAHeBka Ha mali [0 Kpasd Ha
BTOpa JeceTAHeBKa Ha toHW; Ha AliueHoc-
HWA Nepuog, - OT BTopaTa AeceTAHeBKa Ha
IOHM [10 Kpas Ha nbpBaTa AeceTAHeBKa Ha
I0NIN; Ha W3NoNBaHEeTO Ha napsuTe - OT
Tpetarta AeceTAHEeBKa Ha HoHU A0 Kpas Ha
BTOparta feceTAHeBKa Ha tou.

CpegHoaHeBHWUTE TemnepaTtypu 3a
nocoyeHuTe nepuoam Ha nosisa Ha oTaen-
HUTe cTaguv W 3a npegwecTtsawute ge-
CeTAHEBHN Nepuoaun ca HafexaeH Kkpute-
puWii 3a NPOrHo3mMpaHe Ha TAXHOTO Havau1o.

HauasioTo Ha UMarnHupaHe Ha Bb3-
pacTHUTE HACeKkoOMW Ha JIlOLEepHOBUS ceu-
KO, CpeLly KOUTO e HacoyeHa XMMuyecka-

The larva stage is the longest stage
in the life cycle of alfalfa longhorn beetle -
from about 310-320 days (2010, 2011,
2012, 2014) to 340 days (2013, 2015)
depending on climatic conditions (Figure 1).

For the study period, their hatching was
registered in the third ten days of June
(2013, 2015), the first ten days of July
(2012) and most often — in the second ten
days of July (2010, 2011 and 2014) in
average daily temperature for the previous
ten-day period in the individual years of
20.5-24°C (at norm 21.2°C-22.02°C) and
amount of rainfall from 6.9 to 55.7 mm.
The temperatures for the ten-day periods
during hatching are characterized by
greater fluctuations — from 19°C (2015) to
26.8°C (2012) (at norm respectively
21.2°C-22.02°C) and the amount of
rainfall from 0.2 (2012) mm to 39.8 mm
(2015) (Figure 2, 3).

CONCLUSIONS

The beginning of appearance and
duration of development of the individual
stages of alfalfa longhorn beetle for the
period 2010-2015 vary within different
limits depending on the climatic conditions
during the years of the study.

The beginning of the pupa stage for
the period is marked in the first and
second ten days of May; the imagination
of adult insects - from the third decade of
May to the end of the second decade of
June; of the egg-laying period - from the
second ten-day period in June to the end
of the first ten-day period in July; of larval
hatching - from the third decade of June
to the end of the second decade of July.

The average daily temperatures for
the indicated periods of occurrence of the
individual stages and for the previous ten-
day periods are a reliable criterion for
predicting their beginning.

The beginning of imagining of adult
alfalfa longhorn beetles against which is
directed chemical control, it can be
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Ta 6opba, MOXe pga ce oyakBa npe3
nocnegHaTa gecetnHeBka Ha mMai, nbpsa
Unn BTOpa [eceThHeBKa Ha toHU, KoraTo
cpefHoAHeBHaTa Temnepartypa 3a Te3un u
npejLlecrealimTe geceTaHEBHU nepuoan
ca 0Koslo u Hag 19°C.

Mexgy cymata Ha Banexute wu
Haya/sI0To Ha NosiBa Ha OTAEeNHUTE CTaaun
Ha JIOLEPHOBUSI CEYKO He € yCcTaHOBeHa
siCHa Bpb3ka Mpe3 rogyHUTe Ha m3cneg-
BaHe 1 TA He Moxe Aa 6bae nsnon3saHa
3a LiesiTe Ha nporHosara.

expected during the last ten days of May,
the first or second decade of June, when
the average daily temperature for these
and previous ten-day periods are around
and above 19°C. .

No clear relationship has been
established between the sum of rainfall
and the beginning of appearance of the
individual stages of alfalfa longhorn beetle
during the years of study and it cannot be
used for forecasting purposes.
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