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PE3OME

OcobeHocTnTe B cefiekuusata Ha
TpuTuKane n amduguniongHara npupoaa
Ha KynTypaTa HanaraT AetaiislHo npoyud-
BaHe BbPXY KOMMOHEHTUTe Ha [n[obusa
npy pasnuyHu ycnoBusa Ha cpefaTa KakTo
B arpoknMMaTUyHO, Taka M B arpoTexHu-
yecko OTHolleHue. C uen ycTaHoBsBaHe
Ha BAUSHWETO Ha pasNyHU  hakTopu
BbpXy NPOAYKTUBHOCTTA NPWU TpUTUKase
ca mnscneggaHn 11 6wbarapckm copta (Ko-
noput, Atuna, Akopn, Pecnekt, bywe-
paHr, WpHuk, JobpymxaHel, JloBuyaHel,
[oHn 52, bnarosect n bopucnas) B Tpu
CUIHO KOHTPACTHU PEKOSITHU FOAWHU Npwu
JBe IbCTOTM Ha nocesBa (CNAT MOCEB C
rbCToTa 550 Kb/HAEMU CeMeHa Ha m> u
noces ¢ xpaHutenHa nsouw, 30 x 10 cm).
YCTaHOBEHO € U3KNIUUTESTHO CUJTHOTO
B/IMSIHME Ha I'bCTOTaTa Ha NoceBa BbpXy No-
KasaTenuTe CBbp3aHu C NPOAYKTMBHOCTTA —
6poil 3bpHa B Knac, Maca Ha 3bpHaTa B
Knac — CTOMHOCTUTE UM ca 3Ha4yuTenHo
No-BMCOKM Npu xpaHuTesiHa naouw, 30 x 10

SUMMARY

Triticale breeding peculiarities and
its amphidiploid nature imposes the
necessity of detailed study on the yield
components under variable conditions of
the environment both in agro climatic and
agro-technology aspect. With the aim to
determine the effect of different factors on
the productivity of triticale, 11 Bulgarian
cultivars (Kolorit, Atila, Akord, Respekt,
Bumerang, Irnik, Dobrudzhanets,
Lovchanets, Doni 52, Blagovest and
Borislav) were studied in three strongly
contrasting harvest years at two crop
densities (a whole-surface cro;J with
density 550 germinating seeds/m” and a
crop with nutrition area 30 x 10 cm).

It was found out that the crop density had
an extremely high effect on the
productivity-related parameters number of
grains in spike and 1000 kernel weight;
their values were significantly higher on
nutrition area 30 x 10 cm, regardless of
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cm, HesaBWCMMO OT M3c/nefBaHuNs reHo-
Tmn. Cepro3HO BANSHWME BBLPXY Te3WU Mo-
KasaTesii okasBa W rogvHata Ha OTr/iex-
JaHe. ToAgvHaTa BAWAe CWIHO U BBbPXY
rnokasarenute fAHW [0 u3kiacsBaHe U
BMCOYMHA Ha pacTeHuATa, AokaTto Mo-
MasIko B/IMSIHME MM OKa3Ba IbcrtoTara Ha
nocesa. OT fJpyra cTpaHa MacaTa Ha
1000 3bpHa ce nos/vMaABa B 3Ha4yMTes/HA
CTeneH OT U3c/neABaHnsa reHoTun, Kato ce
dhopmupat onpeaeneHy TEHAEHUMN MeX-
[y OTAeNHUTEe n3cnegBaHn COpToBE, KOU-
TO Ce NMPOMEHSAT no-cnabo nNpu pasiMyHun
ycnosusa Ha cpegarta. MNMogobHu aaHHM ce
CBbp3BaT C BUCOKara MMIaCTUYHOCT Ha
TpUTVKane, KoeTo ro npespblya B LEHHa
KynTypa noaxofsaiwa 3a oTriexpgade npu
pa3Hoob6pa3Hu YC/ioBuS Ha cpejara.

KntoyoBn pgymn: rbCToTa  Ha
rnocesa, COpPTOBE TpUTUKaUsIe, YC/IOBUS Ha
cpeparta

yBO/[,
3emefenckoTo Npou3BOACTBO Mpes-
cTaB/isiBa AMHaMMYHa CMCTEMa, KOATO ce
BINSe OT MHOXECTBO (DaKkTopu C pas/iny-
HO ecTecTBO (BMOTMYHW, aBUOTUYHN,
AaHTPOMOreHHW, arpoTexHuyeckmn). OCHOB-
HaTa ues Ha CenekuMOHHUTE nporpamu
He3aBMCMMO OT KY/ITYPHOTO pacTeHue e
noBuLIaBaHe Ha TOSIEPAHTHOCTTa UM KbM
U3MEHeHNsTa B YC/I0BUATA Ha oTrnexna-
He 1 n3bsarsaHe Ha B/IMSAHNETO Ha pas/iny-
HUTe BMAOBe cTpecoBu hakTopu. Mo gaH-
HW Ha Boyer (1982) Hapg 70% oT 3arybute
BbpXy [06UBaA OT Ky/TYpHUTE pacTeHus
ce Ab/xar Ha abuoTUYHUA CTpec, CBBP-
3aH C BAVWSHMETO Ha (pakTopuTe Ha cpe-
Jata 1 NOoYBEHO-KNUMAaTUYHUTE YC/I0BUSA
BbpXy pacTexa M pasBUTUETO Ha pacTe-
HMeTo. OCo6eHO roIIMO € BNSAHNETO Ha
nogo6eH TUN CTpec MpU 3bPHEHO-XKUTHUTE
KyNnTypu, 3a KOeTo cBuaeTencrear ce-
pvo3eH 6poii nscneaBaHus 1 nyéavkaunm
(Ishag and Mohamed, 1996; Dhindsa et
al., 2002; Goyali and Dhindsa, 2003; Lozano
del Rio et al., 2009; Dimitrijevic et al., 2011;
Cramer et al., 2011; Arseniuk, 2015).
BnuaHveto Ha abuoTuuHUTE CTpe-
coBu hakTopn ob6aye, CbLLO ce XapakTe-

the investigated genotype.

The year of growing also had a serious
impact on the parameters days to heading
and plant height, while the crop density
had a lower effect.

On the other hand, 1000 kernel weight
was influenced to a significant degree by
the studied genotype, and certain
tendencies were outlined between the
investigated genotypes, which changed
more slightly under different environ-
ments. Such data are related to the high
plasticity of triticale, which makes it a
valuable crop suitable for growing under
changeable environmental conditions.

Key words: crop density, triticale
varieties, conditions of the environment

INTRODUCTION

Agricultural production is a dynamic
system influenced by multiple factors of
different nature (biotic, abiotic,
anthropogenic, agronomy  practices-
related). The main goal of the breeding
programs, regardless of the cultural plant,
is higher tolerance to the changeable
conditions of growing and avoidance of
the effects of various stress factors.
According to data of Boyer (1982), over
70 % of the losses of the yield from the
cultural plants is due to abiotic stress
related to the effect of the environmental
factors and the soil-and-climatic
conditons on the growth and
development of the plants. Especially high
is the effect of such type of stress on the
cereals, as supported by a serious
number of researches and publications
(Ishag and Mohamed, 1996; Dhindsa et
al.,, 2002; Goyali and Dhindsa, 2003;
Lozano del Rio et al., 2009; Dimitrijevic et
al., 2011; Cramer et al., 2011; Arseniuk,
2015).

The effect of the abiotic stress
factors, however, is also characterized by
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pusMpa ¢ Bb3MOXHOCT 3a Bb3feicTBue B
3aBMCMMOCT OT npuiaraHata arpoTexHu-
ka. Mpwn Tputnkane Kirchev (2005) cbo6-
WaBsa 3a pasMyHu nocturHatn fobvsu B
3aBMCMMOCT OT MpuiaraHuTe HOpMU Ha
a30THO TOpPEHEe W arpok/MMaTHUYHUTE OCO-
OEHOCTM Ha paiioHa Ha oTrnexgaHe npu
6barapckn coptoee TpuTukane. Kabirian
et al. (1998) noguepTaBaT BaXHOTO 3Ha-
YyeHue Ha rbcToTara Ha nocesa 3a NocTu-
raHe Ha onTumanHu AobuBKM Npu uscnen-
BaHUTe OT TAX TpU copTa Tputukane.
ABTOpUTE NoOcoYBaT, Ye A0O6MBBLT U Hero-
BMWTE KOMMOHEHTM OCBEH OT MpuiaraHarta
rbCTOTa Ha centba ce MoBAMABAT 3HAYM-
TENIHO 1 OT noyBeHus Tnn. OcobeH edekT
BbpXy [Aob6uBa MMa MnpunaraHeTo Ha
HanosiBaHe (Ortiz-Monasterio et al. 2002).
ChbluecTByBaT peauua apyrv nscnenBaHus,
KOMTO nokasBaT, 4Ye npuiaraHara arpo-
TEXHUKa MMa NoJyepTaHO 3Ha4YeHue Bbp-
Xy A0o6uBa M HEroBUTE KOMMOHEHTU Mpu
kyntypata (Clapham and Fedders, 2008;
McKenzie et al., 2007; Shahbazi et al.,
2012; Gyssels et al., 2002; Dobreva,
2016; Gerdzhikova et al., 2013; lvanova
and Tsenov, 2014; Dobreva et al., 2018;
Kirchev and Muhova, 2018; Kirchev et al.,
2016). To3n pakT € OT 0COOEHO 3Haue-
HMe, Tbi KaTto 4YecTo MNpu OueHKa Ha
B3aUMOJEWNCTBMETO FEHOTMN X cpea, B
KOMMOHEHTa Ha yCcnoBusATa Ha cpegarta ce
BK/IIOYBA M KOMMOHEHTa Ha MpunaraHata
arpoTexHuka, 6e3 Toii ga Moxe ga ce
AndbepeHumpa oT arpoknMMaTuyHuTe ycso-
BusA. OcobeH ediekT B TOBa OTHOLUEHWE
umMa npunaraHata rbcToTa Ha ceutba
(Bishnoi and Igbokwe, 1979). PaznnyHarta
XpaHuTesiHa nnaow, BbPXY KOATO ce
pasnonara efHO pacTeHue ce CBbp3Ba C
pasfiMyeH pexuM Ha XpaHeHe, pasfMyHa
BnaroobesneyeHocT, pasnyHa dgutoca-
HUTapHa cpefa. ToBa onpegens rbCro-
TaTa Ha ceutba KaTto M3K/IUNTESTHO
KOMMJ/IEKCEH (hakTop, KOMNTO Uma K1K4oBO
3Ha4YeHVe 3a pa3BMTUETO Ha pacTeHuaTa.

ChbllecTByBaT Masibk 6poit ekcne-
PUMEHTU MpU TpUTUKase 3a yCTaHOBSBa-
He Ha B/IMSIHMETO Ha rbCcToTaTa Ha noce-
Ba BbpPXy u3sBarta Ha fobusBa u HerosuTe

a possible effect depending on the applied
agronomy practices. Kirchev (2005)
reported different yields from Bulgarian
triticale varieties achieved according to
the applied nitrogen fertilization norms
and the agro-climatic peculiarities of the
region of their growing. Kabirian et al.
(1998) pointed out the importance of the
crop density for obtaining optimal yields
from the three triticale varieties they
studied. The authors pointed out that the
yield and its components, apart from the
used sowing density, were also
significantly affected by the soil type. The
use of irrigation is with especially
favorable effect on the vyield (Ortiz-
Monasterio et al., 2002).

There are a number of other researches
showing that the applied agronomy
practices are of marked importance for
the yield and its components in this crop
(Clapham and Fedders, 2008; McKenzie
et al., 2007; Shahbazi et al, 2012;
Dobreva, 2016; Gerdzhikova et al., 2013;
Ivanova and Tsenov, 2014; Dobreva et

al., 2018; Kirchev and Muhova, 2018
Kirchev et al, 2016). This fact is
especially important because when

evaluating the genotype x environment
interaction, the component of the applied
agronomy practices is often included in
the environmental conditions component
without distinguishing it from the agro
climatic conditions. The used sowing
density is of special effect in this respect
(Bishnoi and Igbokwe, 1979).

The different nutrition area on which a
single plant grows is related to a different
regime of nutrition, different water supply
and different phytosanitary environment.
This makes the sowing density a rather
complex factor of key importance for the
development of the plants.

There is a small number of
experiments in triticale aimed at
determining the effect of the crop density
on the expression of vyield and its
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KOMMNOHeHTH. Yankov et al. (2013) u
Tsvetkov (1989) nocousar, 4ye onTuMasl-
HaTa rbctoTa 3a Tputukane e 550-600
Kb/HAEMU cemeHa Ha m® (K.C.), KaTo
onpefenaTt Mo-BUCOKA CeuTOeHW Hopmu
3a no-cnabo 6GparAawmTe  copToBe.
McKenzie et al. (2007) cbobuiasar, ue
npv U3Mosi3BaHUTE OT TSAX NEeT CenTbeHu
Hopmu (150, 200, 250, 300, 350 k.c. mz)
[obunBbT Bapupa mexay 635,2 n 659,4
kg/dca. CxofHM faHHM noco4ysBaT W
Gebre-Mariam and Larter (1979), kouto
npv U3MNos3BaHn TpU MbCTOTU Ha ceutba
(140, 280, 420 k.c. m?) Hab6logaBaT cpas-
HUTENHO cnabu edekTn BbpXy Aobuea u
MacaTta Ha 1000 3bpHa, HO NO-3HaA4YUMU
npy 6poss Ha 3bpHaTta B Klac W npo-
OyKTMBHaTa 6paTtMMOCT Ha pacTeHue.
Sobkowicz (2006) oTuuTa No-BUCOKM pac-
TEHUs, No-BUCOKa MPOAYKTMBHA GpaTumoCT
N no-ronam 6poli 3bpHa Npu TpuTuKanie
npy no-Huckata ceutbeHa Hopma (200
K.C.), OTKO/KOTO npwu no-Bucokata (400
K.C.), HO macaTa Ha 1000 3bpHa He e
NnoBMUsiHA  CbLUECTBEHO. M3non3saiku
€KCMEPUMEHTA/THU f[aHHM 3a pas/InyHu
reorpacpckum nokauum B CpeazeMHOMO-
pueto, Bassu et al. (2013) npepgnarat
ONTMMM3aUMOHEH MOZes 3a rbeToTara Ha
cenTba npu gBa copTta Tputukasne. Pesys-
TaTUTE OT MoZesia rnokaseaT, Ye Mo-BUCOKM
[o6MBKM ce nosiyyaBatT Mpu ONTUMa/THU
rbctotn ot 100 go 300 pacteHusa Ha m? u
npv ONTUMaJIHA HOpMU Ha BanexwuTe. No-
[OGHN u3cnepBaHust OT pasfIYyHU reo-
rpadocky paioHn nokasear, yYe Tputukase
pearvpa pas/iMyHO B 3aBUCUMOCT OT Cbue-
TAHMETO Ha YC/oBMATA Ha cpegara, rbCTo-
TaTa Ha noceBa ¥ KOHKPETHUS TeHOTUM.
Llenta Ha HacTosALWETO uscnensaHe
€ [a ce npoy4yn BAVSHWETO Ha rbcrtoTara
Ha noceBa W YycnoBusiTa Ha cpegarta
BbPXY HAKOU CTOMAHCKM BaXkKHW MokKasare-
1 Npy 6bArapckn COPTOBE TPUTKKASIE.

MATEPVAJT N METOOU

3a nocturaHe Ha noctaseHaTta Len
ca wuscnegBaHu 11 coprta TpuTukane,
cenekuma Ha JobpymKaHCKu 3eMefencKu
nHcTnyT (Konoput, Atnna, Akopa, PecnekT,

components. Yankov et al. (2015) and
Tsvetkov (1989) pointed out that the
optimal density for triticale was 550-600
germinating seeds per m® (g.s.),
establishing higher sowing norms for the
varieties with lower tillering capacity.
McKenzie et al. (2007) reported that
under the five sowing norms they used
(150, 200, 250, 300, 350 germinating
seeds per mz) the yield varied from 635.2
to 659.4 kg/dca. Gebre-Mariam and Larter
(1979) provided similar data; under three
sowing densities (140, 280, 420 g.s./m?)
they observed comparatively week effects
on the yield and the 1000 kernel weight,
but significantly higher impact on the
number of grains in spike and the number
of productive tillers per plant. Sobkowicz
(2006) reported higher plants, higher
number of productive tillers and higher
number of grains in triticale at a lower
sowing norm (200 g.s.) as compared to
the higher one (400 g.s.); 1000 kernel
weight, however, was not affected
significantly. Using experimental data for
the different geographic locations in the
Mediterranean, Bassu et al. (2013)
suggested an optimization model of the
sowing density for two triticale cultivars.
The results from the model showed that
higher yields were obtained at optimal
densities of 100 to 300 plants per m? and
under optimal precipitation norms. Such
researches from different geographic
regions indicate that triticale reacts
differently depending on the combination
of environmental factors, the crop density
and the specific genotype.

The aim of this investigation was to
study the effect of the crop density and
the conditions of the environment on
some economically important parameters
of Bulgarian triticale varieties.

MATERIAL AND METHODS
To achieve the above aim, 11
triticale varieties developed at Dobrudzha
Agricultural Institute (Kolorit, Atila, Akord,
Respekt, Bumerang, Irnik,
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BymepaHr, WpHuk, [obpyaxaHel, JloBua-
Heu, [oHu 52, BnaroBecT n bopucnas).
Bcuukn coptoBe ca oTriegaHn B ABa
BapuaHTa.

MbpBuAT BapraHT (550gs) npeacras-
NnsBa CNAT NOceB B ONUTHM napuenu ¢
nnow, 10 m?, B Y4eTMpW NOBTOPEHUS, pas3-
NoOIOXEHN NO cTaHgapTeH 6/10KoB MeTo,
B paMKMTe Ha KOHKYPCEH COPTOB ONuUT.
CeunTbarta e M3BbpLUEHA MEXaHN3MPaHO B
CTaHOApTHM CPOKOBE 3a  TpuTukane
(10-15.10) c recToTa 550 cemeHa Ha m?.

BTopuaT BapmaHT (30x10) e 3acAar
Ha Nlexn B pefoBe C Ab/KMHA 2 m, C
Mexaypenoso pasctosaHne 30 cm wu
BbTpepegoBo — 10 cm. Cewntbata e
M3BbPLUEHA PBYHO B CTAHLAPTHU CPOKOBE
3a Tputukane (10-15.10) ¢ no 20 3bpHa B
pes.

OnuTbT € npoBefeH npes 3 nocne-
JoBaTesHU pPekosiTHU roanHu (2014/2015,
2015/2016, 2016/2017). MNMpe3 nepuoga Ha
BeretauyMsata ca OLEHEHWU MokasaTenute
usknacsasaHe (OW, B 6poin gum ot 01.01.)
M BUCOYMHA Ha pacTeHuneto (BP) (u3me-
peHa B cm OT OCHOBaTa Ha pacTeHMeTo
[0 BbpXa Ha knaca 6e3 ocunmte). Onpe-
[endaTt ce ouwe 6poii 3bpHa B kKnac (b3K),
Maca Ha 3bpHaTa B knac (M3K, g), maca
Ha 1000 3bpHa, (M1000, g) no copToBe n
no BapuaHTw.

Bcekn eguH OT nokasarenure e
0606LLEH 1 OCPEAHEH NO rOAMHU, MbCTOTa
Ha nocesa W reHoTun. MpoBeaeH e guc-
MepCMOHEH aHa/In3 3a BCEKW Nokasartes
3a ycTaHOBSIBaHE Ha B/IMSIHWETO Ha reHo-
TMNa, roguMHata 1 rbctotata Ha ceutoa.
3a BCekn OT nokasatesiuTe e u3vucrieHa
pefykumaTa Ha  CTOMHOCTUTE  MeXAay
ABaTa BapuaHTa no copmyna (1):

R = A-B

KbAeTo
A — CTOMHOCT Ha nokasatesn npu 550 gs
B — cTonHoCT Ha nokasaten npu 30x10.

3a obobulaBaHe Ha AaHHUTE U 3a
BapuauvoHHNA aHann3 e  U3Mnos3BaH
nporpameH npoaykt Microsoft Excel 2003,
a 3a gucnepcuoHHua aHanus — IBM SPSS
Statistics 19.

Dobrudzhanets, Lovchanets, Doni 52,
Blagovest and Borislav) were studied. All
varieties were grown in two variants.

This first variant (550gs) was a
whole area crop in experimental plots of
10 m?, in four replications according to a
standard block design within a competitive
varietal trial. Sowing was mechanized and
was done within the standard dates for
triticale (10th - 15" October) at density 550
seeds per m?.

The second variant (30x10) was
sown in plots with 2 m long rows and 30
cm interspacing, the distance between the
plants in the row being 10 cm. Sowing
was manual within the standard dates for
triticale (10" — 15™ October) with 20 seeds
per row.

The experiment was carried out in
three successive harvest years
(2014/2015, 2015/2016, 2016/2017).
During the vegetative growth of the plants,
the parameters days to heading (DH,
number of days from 1% January) and
plant height (PH) (in cm from the base of
the plants to the spike’s tip without the
awns) were evaluated. Number of grains
in spike (NGS), weight of grains in spike
(WGS, g), 1000 kernel weight, (M1000, g)
were also determined by variety and
variant.

Each of the parameters was
summarized and averaged over years,
crop density and genotype. ANOVA was
carried out for each parameter to
determine the effect of the genotype, the
year and the crop density. The reduction
of the values between the two variants
was calculated for each parameter
according to formula (1):

1)
where

A is value of parameter at 550 gs
B is value of parameter at 30x10.

Microsoft Excel 2003 was used for
summarizing the data and for variation
analysis, and IBM SPSS Statistics 19 —
for ANOVA.
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PE3SYNTATV N OBCBbXAOAHE
Tpute nepuoja Ha oOTrIexXagaHe
mMorat ga 6bJaT xapakrepusupaHu Kato
TBbpAe KOHTPaCTHW, KOETO MOXe jJa ce
npocsneam No MeTeoponorMyHUTE AaHHW
npeacraseHu BbB durypa 1 n 2. OcobeHo
CUNeH e epekta No OTHOLLEHWE Ha Basie-
XWUTe, KOUTO OonpefensaTt pasnnyeH BodeH
pexuM 3a pasBuTWe Ha pacTeHMeTo npes
oTAeNHWUTE CTOMaHCKM nepuoau. Tosa ce
CBbp3Ba C pas/IMyHO NpoTUYaHe Ha u-
310/10TMYHMTE NPOLIECU Ha pacTeHuaTa,
KOeTo BOAW U A0 pas/IMyHN CTOMHOCTU Ha

pasrnexgaHute CTOMaHCKW nokasartesiu.

RESULTS AND DISCUSSION

The three periods of growing can
be characterized as rather contrasting,
which can be followed by the
meteorological data presented in Figures
1 and 2. Especially strong was the effect
of the rainfalls, which determined different
water regime for the development of the
plants during the separate economic
periods. This was related to the difference
in the occurrence of the physiological
processes in the plants leading to different
values of the considered economic
parameters.

Temnepartypa Ha Bb3yxa 3a uscrnefsaHusa nepunog

25

[ 2014-2015

°C

[ 2015-2016
8 2016-2017
[C12014-2017

1960-2017

-10

Meceuun

dur. 1. lnHamrKa Ha TeMnepaTypaTa Ha Bb3ayxa B n3cnenBaHvsa Nepmog,
Fig. 1. Air temperature dynamics during the studied period
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Banexw 3a nscneaBaHusi nepuog,

140

120

100

80

N 2014-2015
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60

[ 2015-2016
8 2016-2017
[C12014-2017

40 1

20 1

Cen OkT Hoe Jek Any e
Meceun

1960-2017

Map Anp Maii tOHK tonu

dur. 2. JnHamMmmnKa Ha BasiexuTe B U3csieaBaHuA nepmog,
Fig. 2. Dynamics of rainfalls during the investigated period

Kato Haii-He6naronpusiteH nepuog
3a pasBuTMe Ha COpTOBeTe TpuUTUKae ce
Xapakrepusnpa crtonaHckata 2015/2016,
npes3 KoATO nopagy HaJIM4NeTo Ha UHTEH-
31BHW Bas1eXu npes nepuoga Man n oHu
ce Habnogaea OT efiHa cTpaHa nossraqe,
a oT Jgpyra CW/HO BJ/iOLLaBaHe Ha NpoTu-
YaHeTo Ha npaBWMHO K3XpaHBaHe Ha
3bpHOTO. OT Apyra cTpaHa MOBULLEHOTO
KONMYEeCTBO Ha Ba/lexuTe npe3 Man e
npuyvHa O03bpHSABaHETO pJa 6bae no-
HMUCKO. Tbil KaTo TpUTUKasIe ce xapakTepu-
3upa c onpegeneH NPOoLEeHT OTKPUT Lbd-
TexX, TO MNoByveHaTa aTtMoctepHa Bnax-
HOCT BBb3MPenATcTBa NpasuHOTO onpaitu-
BaHe W onnoxgaHe npes TO3M Nepuoa.
Makap npe3 BCUYKM Nepmoan Ha OTrex-
JaHe pfa ce Habnwogasar noaxogsaLim
TemnepaTypu 3a OTIIeXjaHe Ha Ky/-
Typata, TO npe3 nepuoga 2015/2016
pacTteHusiTa ce pa3BMBaT 3HAYUTESTHO MO-
paHo nopaju MoBULIEHUTE Temnepatypu
npes despyapu 1 mapT.

Haii-nogxonsiy nepuog 3a OTriex-
JaHe Ha TpUTuKase oT uscneaBaHnTe Tpu
cTonaHckum roamHn e 2014/2015. Tlo
BpeMe Ha u3k/acsaBaHeTo U nepuoja Ha

Economic year 2015/2016 was the
least favorable for the development of the
triticale varieties; due to the intensive
rainfalls during May - June, lodging was
observed on the one hand, and on the
other — heavy disturbance in the proper
occurrence of the grain nutrition.

Furthermore, the increased amount of
rainfalls in May was the reason for the
formation of lower number of grains in
spike. Since triticale is characterized with
a certain percent of cross pollination, the
higher atmospheric humidity impeded the
proper pollination and fertilization during
this stage. Although in all periods of
growing suitable temperatures for growing
of the crop were available, in 2015/2016
the plants developed considerably earlier
due to the higher temperatures in
February and March.

Among the three investigated
economic years, 2014/2015 was the most
suitable period for growing of triticale.
During the heading and the anthesis, high
temperatures  without rainfalls  were
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ubTex, npeobnagaBar BUCOKM Temne-
patypuv 1 vnca Ha Basiexu, koeto bnaro-
npusaTcTBa QOPMUPAHETO Ha rossiMm 6poi
3bpHa. ChLUeBPEMEHHO Npe3 nepuoga ot
cpegata Ha Mali [0 Kpas Ha oHW ce
HabnogaBa 4OOPO CbyYeTaHME Ha Baslexu
N OoNTMMasIHM TeEMMepaTypyu U Mn3xpaHsa-
HETO Ha 3bPHO NPOTMYA CPaBHUTENHO
pobpe. CrtonaHckaTta 2016/2017 ce xapak-
Tepusmpa CbC CpPaBHUTENIHO MO-CTyAeHa
3uma v BbMpekn 3ab6aBeHOTO pasBnTme Ha
pacTteHusiTa npe3 nepuoga sHyapu-ges-
pyapu, TO NO-TONAWS MapT WU Basiexute
npe3 anpua n mMaii 6naronpusaTcTBaT HOp-
Ma/IHOTO MpPOTUYAHE Ha M3KIacsBaHeTo.
MpoaykTMBHaTa 6paTMMOCT Mpe3 Tasu
CTOMaHCKa rogvMHa € CpaBHUTENIHO Mo-
HUCKa OT npeaxogHuTe pgBa nepuoga
(Stoyanov, 2018), HO 03bpHABAHETO U U3-
XpaHBaHEeTO Ha 3bpHOTO ca B rpaHuuuTe
Ha HOPMaJTHOTO 3a MU3c/ieiBaHUTE COPTOBE.

W3cnepgBaHnTe nokasarenu u cop-
TOBe pearvpart pasfiMyHO CNpPSIMO YC/10BUSI-
Ta Ha cpefaTta ¥ CbyeTaHMeTO Ha Ycso-
BMA Ha cpefjarta M bCTOTa Ha nocesa.
OcobeHo ronisiMa pasnunka ce Habnogasa
Mexay ctonaHckata 2015/2016 n ocTaHa-
nMTe [ABa nepuoga Mo OTHOLWEHME Ha
reHepaTtvBH/UTE NapamMeTpu — 6poii 3bpHa
B K/ac, Maca Ha 3bpHaTa B Kac 1 maca
Ha 1000 3bpHa. Pesyntatvte Mo rogvHu
3a [BeTe rbCToTK Ha nocesa (Tabnuua 2,
4, 6, 8, 10) nokaseaT, Ye HebnaronpuaT-
HUTE YCNOBMSA Ha cpefaTa nosnussart
HeraTMBHO pacTexa W pasBuUTUETO Ha
pacTteHusiTa — usknacsasaT TBbpAe paHo,
HaTpynsaT npekasieHo MHoro 6unomaca
(M3paseHa KaTto BMCOYMHA HA pacTeHus-
Ta), O3bpHABaAT ce cnabo, MNosyyeHuTe
3bpHa Ce u3xpaHBaT TPYAHO, KOETO BOAU
[0 V3K/THYUTENHO HUCKA NPOAYKTUBHOCT
Ha knaca. Bbvnpeku ToBa HabnogaBaHuTe
pesyntaTu nokasear, 4Ye pas/imyHaTa rbC-
TOTa Ha MoceBa Ce CBbp3Ba C pas/imyHa
peakuusi Ha oTAeNIHUTe U3cneaBaHn reHo-
TMNOBe npes3 oTaenHuTe nepuogun. Tosa
nokassa, 4e passiMyHata XxpaHuTenHa
naoLL kKaTo dpakTop B3aMMogencTBa Cox-
HO KakKTO C reHoTuna, Taka u c ycrosusaTa
Ha cpefaTa. ToBa npegnonara BCekU OT

predominant, which favored the formation
of a high number of grains. At the same
time, from mid-May to the end of June, a
good combination of rainfalls and optimal
temperatures were observed, and grain
nutrition occurred comparatively well.

Economic year 2016/2017 was
characterized with a relatively colder
winter and in spite of the retarded

development of the plants during January —
February, the warmer March and the
rainfalls in April were favorable for the
occurrence of the heading stage. The
number of productive tillers in this
economic year was comparatively lower
than in the two preceding periods
(Stoyanov, 2018), but the formation of a
good number of grains in spike and the
grain nutrition were within the normal
range of the studied varieties.

The studied parameters and
varieties responded differently according
to the conditions of the environment and
the  combination of environmental
conditions and crop density. Especially
big difference was observed between
economic year 2015/2016 and the other
two periods with regard to the generative
parameters — number of grains in spike,
weight of grains in spike and 1000 kernel
weight. The results over years for the two
crop densities (Tables 2, 4, 6, 8, 10)
showed that the unfavorable conditions of
the environment had a negative effect on
the growth and development of the plants;
they entered the heading stage too early,
accumulated too much biomass
(expressed in plant height), their number
of grains in spike was low, the formed
grains were difficult to fill, all of these
resulting in  extremely low spike
productivity. Nevertheless, the observed
results showed that the different crop
density related to different response of the
individual investigated genotypes during
the separate periods. This was an
indication that the different nutrition area
as a factor was in a complex interaction
with both the genotype and the conditions
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uscnefBaHnTe nokasatesn ga 6vae pas-
rnefaH nooTAesHO C Lea ga MoraT ja ce
YCTAHOBSIT KOHKPETHWUTE Bb3AEWCTBMA Ha
nscneaBaHuTe GakTopy ¥ TEXHUTE B3anMO-
OencTBums.

of the environment. This implied that each
of the studied parameters should be
considered separately with the aim to
establish  specific effects of the
investigated factors and their interactions.

Tabnuuya 1. TpuakTopeH ANCNEPCUNOHEH aHaIM3 Ha NoKasaTtensd AHW 4o

n3knacsiBaHe
Table 1. Three-way ANOVA of the parameter days to heading
M;;?;E‘g" ss df MS F Sig. n2

G 850,922 10 85,092 57,545 0,000 5,74
C 1290,566 1 1290,566 872,766 0,000 8,70
E 8850,412 2 4425,206 2992,618 0,000 59,69
G*C 39,422 10 3,942 2,666 0,002 0,27
G*E 429,342 20 21,467 14,517 0,000 2,90
C*E 2752,794 2 1376,397 930,811 0,000 18,57
G*C*E 222,222 20 11,111 7,514 0,000 1,50
pewka/Error 390,379 264 1,479 2,63
O6wo/Total 14826,058 329

G — leHoTun/Genotype; E — Ycnosusa Ha cpegata/Environment; C — bcToTa Ha noceBa/Crop density; SS —
Cywma Ha kBagpaTuTe/Sum of squares; df — CteneHun Ha cBo6oga/Degrees of freedom; MS — BapuaHc/Mean

square; Sig. — JocToBepHocT/Significance.

Tabnuua 2. lHK A0 usknacsBaHe No COPTOBE M FOAUNHN
Table 2. Days to heading over cultivars and years

Coprose 550gs 30x10
Cultivars 2014/ | 2015/ | 2016/ | 2014/ | 2015/ | 2016/ | 550gs | 30x10 | R
2015 | 2016 | 2017 | 2015 | 2016 | 2017

Konoput/Kolorit 129 | 117| 140| 135| 130| 137 129 134| -5
Atnnal/Atila 131| 128 | 144| 138| 134| 143 134| 138| -4
Axopg/Akord 132| 122| 143| 136| 136| 138 132 136| -4
Pecnekt/Respekt 132| 129| 144| 136| 137| 142 135 138| -3
BymepaHr/Bumerang 131 127| 141| 135| 133| 138 133 135| -2
NpHuk/Irnik 131| 120| 141| 135| 132| 137 131 135| -4
[obpymkaHey/Dobrudzhanets | 130 119| 141| 135| 130| 138 130 134| -4
JloBuaHeu/Lovchanets 132| 120| 144| 136| 131| 139 132 136| -4
Jonun 52/Doni 52 132| 121 | 142| 135| 135| 138 131 136 | -4
Bnarosect/Blagovest 132 120| 141| 136| 133| 137 131 135| -4
Bopucnas/Borislav 131| 119| 139| 134| 131| 136 129 134| -4
CpepgHo/Average 131 122| 142| 136| 133| 138 132 136| -4

1. AHn fo usknacasaHe

[JHuTe [0 u3knacsABaHe e nokasa-
Ten, KOMTO ce XxapakTepuaupa C M3K/Io-
YMTE/THO KOHCepBaTMBHO MNMoBedeHUE cnpa-
MO OCTaHanuTe uscnefiBaHUTe nokasarte-
nn. HabniogaBaHUTe pasnuky Mexay us-

1. Days to heading

Days to heading is a parameter
characterized with extremely conservative
behavior to the other studied parameters.
The observed differences between the
days to heading of the two investigated

123




KnacsiBaHeTo 3a [BeTe u3cfefBaHu Ibe-
TOTW Ha nocesa Mokasga, 4e oTAesHuUTe
reHoTUnoBe pearvpar CpaBHUTENHO WAEH-
TUYHO. [paHMuaTa Ha pasnnkuTe cpegHo
3a TpuTe uscnepBaHn nepuvoga e mMexay
2 n 5 gHu, kato npu BapuaHTa 550gs
U3KacaBaHeTo € MNo-paHHo OT TOoBa Ha
BapuaHTa 30x10. Ot uscnegBaHute 11
copta, 8 (Atuna, Akoppa, VpHuk, Oo6py-
[xkaHey, JloByaHeu, [loHn 52, bnarosecTt
n bopucnas) u3knacasaTt no-paHo c 4
[OHW, KOETO nokassa, 4Ye Npu TO3M MNoka-
3aren reHotuna u B3avMOLeilcTBUETO My
C ycnosuATa Ha cpefgarta U rocrorara Ha
nocesa cnefpa fa ca MHOrO HWUCKu. Haii-
MasiKa pasnvka mexpgy ABeTe rMbCToTh Ha
rnocesa cpefHoO 3a TpwUTe TOAWHU Ce
Habnogasa npu copt bymepaHr (2 gHKn) n
copT Pecnekt (3 gHuW), a Haii-ronsma e
pasnukata 3a copT Konoput (5 gHu).

[vcnepcuoHHnsa aHann3 noTBbp-
X[aBa KOHCepBaTUBHUA XapakTep Ha no-
Kazatens. OT obwoTo BapupaHe 59,69%
Cce Ab/pKarT Ha yc/oBuATa Ha cpefata u
18,57% ce cBbp3BaT C B3aumopei-
CTBMETO MeXAy YC/ioBuATa Ha cpegaTa v
rbcTtoTara Ha nocesa. PakToOpbLT rbCTOTA
Ha noceBa onpepgens camo 8,70% ot
06L0TO BapvpaHe Ha nokasarens. Bnus-
H/EeTO Ha reHoTMna W Ha B3aumopgeii-
CTBMETO My C OCTaHa/uTe pakTopu CbLo
€ MHOro HUCKO. Te3n 0Cco6eHOCTM MoKas-
BaT OT efHa CTpaHa, Ye reHoTMnoBeTe ca
U3K/TIOYUTENHO CXOAHW MO OTHOLUEHME Ha
n3gBara Ha TO3U nokasartes He3aBWCUMO
OT ycnoBuATa Ha cpegata. Pasnukute
Mexpay OTAeNHUTE  TeHoTunoBse npes
pasfnnyHu nepuoamn n B passiyHu rCToTu
ce 3anassBarT CpPaBHUTE/IHO WAEHTUYHW.
ToBa ce fgokasea W OT HabnwojasaHarta
TeHAEHUMA MexXAy OTAesIHUTE COpToBe,
npeacraseHa Ha durypa 3.

crop densities demonstrated that the
individual genotypes had a comparatively
identical reaction. The margin of the
difference, averaged for the three
investigated periods, was from 2 to 5
days, the heading of the variant with
550gs being earlier than the heading of
the wvariant 30x10. Among the 11
investigated varieties, 8 (Atlia, Akord,
Irnik, Dobrudzhanets, Lovchanets, Doni
52, Blagovest and Borislav) had a date to
heading earlier with 4 days, which was an
indication that in this parameter the
genotype and its interaction with the
environment and the crop density should
be very low. The Ilowest difference
between two crop densities, averaged for
the three years, was observed in variety
Bumerang (2 days) and variety Respekt
(3 days), while the difference for variety
Kolorit was highest (5 days).

ANOVA confirmed the conservative
nature of this parameter. Of the total
variation, 59.69 % were due to the
conditions of the environment, and 18.57
% were related to the interaction of the
environmental conditions with the crop
density. The factor crop density
determined only 8.70 % of the total
variation of the parameter. The effect of
the genotype and its interaction with the
rest of the factors was also very low.
These peculiarities showed that on the
one hand the genotypes were extremely
similar with regard to the expression of
this parameter regardless of the
environmental conditions. The differences
between the separate genotypes during
different periods and at different crop
densities remained identical. This was
also confirmed by the tendency observed
between the separate varieties presented
in Figure 3.
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Cultivars

dur. 3. TeHaeHUMA B AHUTE A0 U3KIacsABaHe Ha mM3cnepBaHUTE COPTOBeE Mpu
[BeTe MbCTOTU Ha NoceBa CpeaHo 3a TPy roguHN
Fig. 3. Tendency in the days to heading of the investigated varieties at two crop

densities, averaged for three years

B cBeToBHaTa suTepaTypa npu Tpu-
TVKane He e cbobllaBaHO 3a BUAHUETO
Ha rbCTOTa Ha MoceBa BbPXy u3KNacs-
BAHETO Ha OTAes/IHM copToBe. Bubnpeku
TOBa, NOAOOHN AAaHHN ca OT 0OCOBEHO 3Ha-
yeHue, Tbil KaTto pfasaT npeactasa 3a
TOBa B KakBa CTeneH pefkua noces ce
pasBuMBa CNpsAMO HOPMasIHO [bpHUPAH
noces. CUMHO npopefeHuTe nocesn ce
pasBuBaT C pas/inyHa AmMHamuka, nopaam
KOeTOo e Heobxoanmo fa ce npocnenun Kou
reHoTmnoBe pearupar no-cnabo Ha nopoo6-
HV OTK/IOHEHUS1 OT HOPMAaJ/IHUSI XpaHWUTeNeH
pexum. B ToBa OTHOLLEHWE Hail-fobpe pea-
rmpa copt Bymepar, npu koiATo ce Habnoaa-
Ba Hail-maska pasnuka B fHUTE [0 u3kna-
csiBaHe B [BeTe U3C/eABaHU bCTOTM Ha
nocesa.

2. Buco4ynHa Ha pacTteHuaTa

Mpu BUCOUYMHATA Ha pacTeHusATa ce
HabnwgaBa pasNUYHO MoBefeHue cnps-
MO TOBa Ha JHUTe [0 u3knacsisaHe. Tosa
ce cBbp3Ba C No-rosiimara BapnabusiHoCT
Ha MpuU3Haka M C no-rongmara peakuusi

The literature on triticale worldwide
does not mention any effect of the crop
density on the days to heading of the
individual varieties. Such data, however,
are especially important, since they give
an idea about how the thin crop develops
in comparison to the crop with optimal
density and distribution of the plants. Very
thin crops develop with different dynamics
and it is therefore necessary to follow
which genotypes have weaker response
to such deviations from the normal
nutrition regime. In this respect, the best
reaction was that of cultivar Bumerang, in
which the lowest difference in the days to
heading at the two investigated crop
densities was observed.

2. Plant height

In plant height, a different behavior
from that observed for days to heading
was determined. It was related to the
higher variability of the trait and to the
higher reaction to the conditions of the
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crnpaAMo ycnosuaTa Ha cpeparta. lNpose-
AeHnst ancnepcuoHeH aHanus (Tabnuua
3) nokasBa, 4e Haii-rofsiMo 3HadeHue 3a
BapvpaHeTo Ha nokasarens (26,40%) nva
(hakTopbT YCMoBMA Ha cpepata. 3Hauu-
TENIHO Bb3AENCTBME BbPXY M3ABaTa Ha
BYCOYMHATA Ha pacTeHusATa uma u B3au-
MOLEWNCTBMETO Ha YCNoBUSATA Ha cpegarta
C rbctortara Ha nocesa — 20,34%, gokarto
CaMOCTOAITE/THOTO AeicTBMe Ha hakTopa
rbCcToTa Ha nocesa e 19,47%. [eiicTBue-
TO Ha ABata haktopa 1 TAXHOTO B3auMO-
aencTteue onpegens Hag 60% oT obuw,oTo
BapvpaHe, KOeTo Cce CBbp3Ba OTHOBO C
Mo-Masiko reHOTUMNHO BNUSAHWE BbPXY U3A-
Bara Ha KO/MYecTBeH Npu3Hak. 3a pas-
NKa OT AHWTe [0 n3KiacsiBaHe npu BUCO-
ysHaTa Ha pacTeHuATa BJIMSAHMETO Ha
reHotTuna kato cpaktop onpegens 9,66%
OT 06LLOTO BapupaHe, KOETO e Nno4yTu Asa
NMbTW NO-BMCOKO. TOBA NOKa3Ba, ue Mexay
u3cnefiBaHUTe reHoTuUnn ce Habnwpasat
3HaUUTE/IHM pasnNumsa No OTHOLUEHWE Ha
CTOMHOCTUTE Ha nokasaTens, KoUTo morat
[Aa ce ycTaHoBAT B Tabnavuya 4.

environment. ANOVA (Table 3) showed
that the factor conditions of the
environment had the highest significance
for the variation of the parameter (26.40
%). The interaction of the environmental
conditions with the crop density also had
a significant effect on the expression of
the plant height — 20.34 %, while the
independent action of the factor crop
density was 19.47 %.

The action of the two factors and their
interaction determined over 60 % of the
total variation, which was once again
related to the lower genotypic effect on
the expression of a qualitative trait. In
contrast to days to heading, in plant
height the effect of the genotype as a
factor determined 9.66 % of the total
variation, which was almost twice as high.
This showed that between the
investigated genotypes there were
significant differences with regard to the
values of the parameter, as can be seen
in Table 4.

Tabnuua 3. TpMdakTopeH AMCNEPCUOHEH aHa/IM3 Ha rokasaTesis BMCOUMHA Ha

pacTeHuaTa
Table 3. Three-way ANOVA of the parameter plant height

V';L?;;‘g"‘ ss df MS F Sig. n2
G 3272,488 10 327,249 17,610 ,000 9,66
C 6593,995 1 6593,995 354,830 ,000 19,47
E 8941,353 4470,677 240,572 ,000 26,40
G*C 334,672 10 33,467 1,801 ,061 0,99
G*E 1916,497 20 95,825 5,156 ,000 5,66
C*E 6889,681 2 3444,840 185,370 ,000 20,34
G*C*E 1011,534 20 50,577 2,722 ,000 2,99
pewka/Error 4906,057 264 18,584 14,49
O6wo/Total 33866,277 329

G — leHoTun/Genotype; E — Ycnosus Ha cpegata/Environment; C — becToTa Ha noceBa/Crop density; SS —
Cywma Ha kBagpaTuTe/Sum of squares; df — CteneHun Ha cBo6oga/Degrees of freedom; MS — BapuaHc/Mean

square; Sig. — floctoBepHocT/Significance.
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Tabnuua 4. BucourHa Ha pacTeHusiTa No COPTOBE U roAMHN
Table 4. Plant height over cultivars and years

Coprose 550gs 30 x 10
Cultivars 2014/ | 2015/ | 2016/ | 2014/ | 2015/ | 2016/ | 550gs | 30x10 | R
2015 | 2016 | 2017 | 2015 | 2016 | 2017

Konopwut/Kolorit 122 136| 108| 110| 116 112 122 113| 9
AtunalAtila 132 138| 128| 115| 125| 123 133 12112
Axopg/Akord 129| 140| 114| 117| 119| 121 128 119] 9
PecnekT/Respekt 124| 135| 112| 116| 121| 118 123 118| 5
BymepaHr/Bumerang 129 144 119 118 130 123 131 124 7
NpHuk/Irnik 128 | 143| 116| 110| 121| 123 129 118 |11
JobpymxaHey/Dobrudzhanets | 115| 135| 124| 109| 120| 122 125 117| 8
JloBuaHeu/Lovchanets 119| 131 118| 109| 115| 120 123 115| 8
JoHn 52/Doni 52 126| 141| 118| 113| 120| 126 128 119| 9
Bnarosect/Blagovest 125 146 121 111 121 124 131 119 |12
Bopwvcnas/Borislav 115 139| 115| 111| 115| 117 123 114| 9
CpepgHo/Average 124 139 118 112 120 121 127 118| 9

Haii-ronsima pasnuka mexagy asete
rbCTOTU Ha nocesa ce Habnwpasa npu
coptoBete Atuna, VipHuK n Bnarosecr,
Konto npu BapuaHta 30x10 cpegHo 3a
TpUTE TOAMHU Ca MO-HUCKN CbOTBETHO C
12, 11 n 12 cm. Hait--manka pasnvka e
oTyeTeHa npu copTtoBeTe Pecnekr wu
BymepaHr — 5 n 7 cm. 3a pasnvka ot
OHNTEe [0 mM3KnacsisaHe npu To3u rnokasa-
TeN He MOXe Aa ce yCTaHOBU A0CTaTbYHO
ACHA TEeHAEHUMss Mo OTHOWeHWe Ha
pasfnivknTe Mexay CopToBeTe Mnpu Asarta
BapuaHTa Ha rbctoTa Ha nocesa (®urypa
4). CpefiHO 3a TpUTe roAMHN Hali-BUCOKU
ca pacteHusaTa npu bnarosect n VIpHUK
npu ycnosuAta Ha 550gs, a npu cxema
30x10 npu BymepaHr. CbOTBETHO Hali-
HUCKM pacTeHuss ca YCTaHOBEHW npu
Konoput, Bopucnas n JloByHeL n 3a
[ABara BapuaHTa Ha rbCToTa Ha nocesa.
HesaBncmumo obauye OT reHoTuna BUCOUU-
HaTa Ha pacTteHusaTa npu cxemara 30x10
€ CbLIEeCTBEHO Mo-manka OT Tasn npu
BapuaHTa 550gs. ToBa ce cBbp3Ba C
noBuLLIEeHaTa XpaHuTesiHa Mo, npu pac-
TeHWATa C No-Masika rbcToTa Ha nocesa u
C NmncaTta Ha TOJIKOBa BMCOKA KOHKYPEH-
LUus Mexay OTAeNHUTE pacTeHUs.

The highest difference between the
two crop densities was observed in
cultivars Atila, Irnik and Blagovest, which
in the variant 30x10, averaged for the
three years, were lower with 12, 11, and
12 cm, respectively. The lowest difference
was registered in cultivars Respekt and
Bumerang — 5 and 7 cm. In contrast to
days to heading, in this parameter a clear
tendency with regard to the differences
between the varieties at the two variants
of crop density could not be outlined
(Figure 4). Averaged for the three years,
highest were the plants of Blagovest and
Irnik under conditions of 550gs, while in
the scheme 30x10 the plants of
Bumerang. The lowest plants,
respectively, were found in cultivars
Kolorit, Borislav and Lovchanets in the
two variants of crop density. Regardless
of the genotype, however, the height of
the plants in the scheme 30x10 was
significantly lower than that of the variant
550gs. This was related to the larger
nutrition area of the plants at the lower
crop density and the lower
competitiveness between the individual
plants.
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Plant height
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Cultivars

dur. 4. TeHOeHUNA BbB BUCOYMHATa Ha pacTeHUATa Ha u3cnenBaHNTE COPTOBE
npwv ABeTe NCTOTU Ha NoceBa CPeaHO 3a TPU rogMHU
Fig. 4. Tendency in plant height of the investigated cultivars at two crop

densities, averaged for three years

Sobkowicz (2006), npu no-ronsama
rbCTOTA Ha MoceBa oTYMTa NO-HUCKW pac-
TeHna. Ta3n TeHOeHUMA He CbOoTBeTCTBa
Ha Mosiyd4eHuTe OT Hac pesynTatu U Be-
POATHO Ce CBbP3Ba C MNOBMLLIEHATa KOH-
KypPeHUusi 3a XpaHuTeNHW Belectsa npu
nscnefsaHns OT aBTopa CopT. 3a pas/iun-
Ka OT MpoBefEeHNss OT Hac EeKCMepUMEHT,
npu KOWTO ce U3nNuTBaT caMo 3UMHM hop-
MU TpuTrKane, To npu Sobkowicz (2006)
N3MON3BaHNA COPT € NpoJieTeH U 3acAr
CpaBHUTENHO KbCHO. Giunta and Motzo
(2004) oTHOBO Npy ABa NposieTHU copTa
TpuTtukane (Antares n Rigel) cbobuiasart,
ye BUCOYMHATA Ha pacTeHusATa ce yBesiu-
YyaBa Mpu yBesMyasBaHe Ha rbcrtoTara Ha
rnoceesa [0 onpegeneHa rpadHuua, cnep
KOeTO WM He HapacTBa WM NOCTEMNEHHO
Hamasssa. ABTOpuTE Mocoysar, 4e npu
Hai-HuckaTa rbctota (50 K.C.) BUCOUYMHa-
Ta Bapupa mMexagy 91 u 109 cm npes
TpuTe nepuoga Ha u3crnefBaHeTo, a npu
Hali-ronamaTta rectota (700 K.c.) e mexay
94 1 115 cm.

Sobkowicz (2006) registered lower
plants at higher crop density. This
tendency did not correspond to our results
and was probably related to the greater
competitiveness for nutrients in the variety
tested by the above author. In contrast to
our experiment, in which only winter
triticale forms were used, Sobkowicz
(2006) used a spring variety, which was
planted comparatively late.

Giunta and Motzo (2004), again in two
spring types of triticale (Antares u Rigel),
reported increasing plant height up to a
certain limit, then it either did not increase
any further, or gradually decreased.

The authors pointed out that at the lowest
density (50 g.s.), plant height varied from
91 to 109 cm during the three periods of
investigation, and at the highest crop
density (700 g.s.) it was between 94 and
115cm.
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3. bpoii 3bpHa B Knac

To3u nokasaTten B Hai-ronsima cre-
MeH e 3acerHar OT B/MSIHUMETO Ha dhakTo-
puTe ycnoBua Ha cpejata U rbctoTta Ha
nocesa. 1o OTHOLWIEHNE Ha 06LL0TO Bapu-
paHe (Tabnuua 5) 88,55% ce cBbp3Ba C
rbCTOTaTa Ha NOCceBa, KOETO MOXe Aa ce
YCTaHOBM OT JaHHMTE 3a OTAesHUTE

3. Number of grains in spike

This parameter was to a highest
degree affected by the factors
environmental conditions and crop
density. With regard to the total variation
(Table 5), 88.55 % were related to the
crop density, as can be found based on
the data on the individual varieties in

copToBe npefacTtaBeHn B Tabnmuya 6.

Table

6.

Ta6nvua 5. TprudakTopeH AMCNEPCMOHEH aHa/IN3 Ha MokasaTesist 6poii 3bpHa B

Knac
Table 5. Three-way ANOVA of the parameter number of grains in spike
M;;?;E'g" S df MS F Sig. n2

G 4053,546 10 405,355 6,367 ,000 1,06
C 338831,334 1| 338831,334 5322,318 ,000 88,55
E 8848,838 2 4424,419 69,498 ,000 2,31
G*C 4245,686 10 424,569 6,669 ,000 1,11
G*E 3545,363 20 177,268 2,785 ,000 0,93
C*E 3474,420 2 1737,210 27,288 ,000 0,91
G*C*E 2819,069 20 140,953 2,214 ,003 0,74
pewka/Error 16806,862 264 63,662 4,39
O6wo/Total 382625,117 329

G — leHotun/Genotype; E — Ycnosus Ha cpegata/Environment; C — MbcToTa Ha nocesa/Crop density; SS —
Cywma Ha kBagpaTuTe/Sum of squares; df — CteneHun Ha cBo6oga/Degrees of freedom; MS — BapuaHc/Mean
square; Sig. — JocToBepHocT/Significance.

Tabnuuya 6. bpoi 3bpHa B K/lac Mo COPTOBE U FOAMHU
Table 6. Number of grains in spike over cultivars and years

Coprose 550gs 30x10
Cultivars 2014/ | 2015/ | 2016/ | 2014/ | 2015/ | 2016/ | 550gs | 30x10 | R
2015 | 2016 | 2017 | 2015 | 2016 | 2017

Konoput/Kolorit 25 27 24| 102 80 94 25 92 | -66
Atnnal/Atila 25 19 23 88 73 85 22 82| -60
Axopg/Akord 25 24 29 95 72 68 26 78| -52
Pecnekt/Respekt 24 17 25 93 76 86 22 85| -63
BymepaHr/Bumerang 23 19 20| 104 7 89 20 90| -70
NpHuk/Irnik 31 21 21| 100 81 92 24 91| -67
Jo6pymxaHeu/Dobrudzhanets 24 16 25 92 69| 116 22 92| -71
JloBuaHeu/Lovchanets 23 13 17| 100 75 88 17 88| -70
Jonun 52/Doni 52 24 21 24 97 79 85 23 87| -64
BnarosecT/Blagovest 24 20 21| 107 82 94 22 94| -72
Bopucnas/Borislav 23 22 18 76 65 72 21 71| -50
CpepgHo/Average 25 20 22 96 75 88 22 86| -64
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PesyntaTute 3a 03bpHABaAHETO NpU
cxema Ha 3acssaHe 30x10 npesuwasart B
NbTN 6pOA Ha 3bpHaTa B Knac ycTtaHoBe-
HW NpW cTaHgapTHaTa 3a TpuUTUKase rbe-
ToTa OT 550 K.c. Makap 4e penbT Ha
ycnoBusiTa Ha cpefjara kaTo aktop e
camo 2,31% oT 06L0T0 BapupaHe, TO Me-
TEOPOJIONMYHOTO BPEME OKa3Ba CbLUecTBe-
HO BMMsiHME BBbPXY 6pPOs Ha 3bpHaTa B
knac. lNpe3 TpuTe MU3NUTBAHU TOAWHU U
npu ABeTe rbCTOTU Ha MnoceBa CTOMaH-
ckata 2015/2016 ce xapakTepusmpa CbC
Hali-HUCKN CTOMHOCTM NO TO3M nokasarten
npv BCMYKN M3CriefBaHn copToBe. Bbnpe-
Kn 4ye npu BapmaHta 550gs Tasu pasnuka
He e TOSIKOBa BWUCOKa, TO pPas/iIM4yHOTO
03bpHSIBaHe B OTAENHUTE NEPUOLMN MHOTO
SICHO MOXe pga ObAe MpocriefeHo npu
cxemaTa 30x10. OcobeHOo fApbK € B To3n
BapuaHT copT bymepaHr, npu KoihTo OT
104 6posi 3bpHa cpegHo 3a 2014/2015
nokasartesiAT HamansaBa Ao 77 3bpHa B
knac npes 2015/2016. MNpun To3M nokasa-
TeN BAUAHWETO Ha reHonuTa U Ha BCUYKK
B3aMMOAENCTUBA C OCTaHanmTe hakTopu
ca MHOIO HMCKW. Bbnpekn ToBa 03bpHS-
BaHETO Ha OTAENIHUTE COPTOBE Ce pas/iu-
YyaBa CbLLECTBEHO KaTo TOBa MOXe Aa ce
yCTaHOBM B MNO-froNsMa CTeneH npu
cxemara 30x10.

Haii-ronemun pasnukn mexay asata
BapuaHta Ha rbCTOTAa Ha noceBa ce
Habnwgasatr npu copToBeTe BbymepaHr
(70), fo6pymkaHel, (71), loByaHel (70) n
JoHn 52 (72) (Tabnuua 6). CbOTBETHO
Hali-masika  pasvka Mexay — [Asarta
BapvaHTa e oTyeTeHa npu Akopfa (52) n
Bopucnas (50). [JaHHWTe nosyyvyeHn 3a
OTAEeNHWTE COPTOBE MOKas3BaTr, 4e npwu
npopexaaHe Ha nocesa B rosiima cteneH
pacTteHusTa KoMneHcupat cBosiTa
NPOAYKTUBHOCT c MHOTO PA3KO
yBenmyaBaHe Ha 6pos Ha 3bpHaTa B K/iac.
Bbnpekn TOBa sAcHa TeHAeHuMA 3a
TpuTrkKane He Moxe fda 6bhe ycTtaHOBeHa
(durypa 5), Tbil KaTo NOBULIABAHETO Ha
rbCcToTarta He BOAM O NPOMOPLUOHANHO
yBenMyaBaHe Ha Gposi Ha 3bpHaTa B Knac
npv oTAEeNHUTE N3cneBaHu reHOTUMNOBE.

The results on the good number of
grains in spike at the sowing scheme
30x10 exceeded several times the
number of grains in spike determined at
density of 550 g.s. standard for triticale.
Although the percent of the environmental
conditions as a factor was only 2.31 %
from the total variation, the weather had a
significant effect on the number of grains
in spike. During the three years of testing,
at the two crop densities, economic year
2015/2016 was characterized with the
lowest values of this parameter in all
investigated cultivars. Although in the
variant 550gs this difference was not as
high, the different number of grains in
spike during the individual periods can be
clearly followed in the scheme 30x10.
Clearly outstanding in this variant was
cultivar Bumerang, in which, averaged for
2014/2015, the number of grains in spike
decreased from 104 to 77 in 2015/2016.
In this parameter, the effects of the
genotype and of all interactions with the
rest of the factors were very low.
Nevertheless, the number of grains in
spike of the individual varieties differed
considerably, and this was most evident in
the scheme 30x10.

The highest differences between
the two variants of crop density were
observed in cultivars Bumerang (70),
Dobrudzhanets (71), Lovchanets (70) and
Doni 52 (72) (Table 6). The lowest
difference between the two variants,
respectively, was registered in Akord (52)
and Borislav (50). The data obtained for
the respective cultivars showed that in the
thinner crops, the plants to a large extent
compensated for their productivity by
sharply increasing the number of grains in
spike. However, a clear tendency for
triticale could not be determined (Figure
5) since the higher crop density did not
lead to proportional increase of the
number of grains in spike in the individual
investigated genotypes.
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Cultivars

dur. 5. TeHaeHUMA B 6poii 3bpHA B K1ac Ha n3cnegBaHUTe COpToBe Npu ABeTe
rMbCTOTU Ha NnocesBa CpesHO 3a TpU roAnHn
Fig. 5. Tendency in number of grains in spike of the investigated cultivars at two

crop densities, averaged for three years

Mpu copt Bopucnas ce Habnwaa-
BaT MO-HUCKU pe3ynTaTu 3a 6pos Ha 3bp-
HaTa B knac npu cxemarta 30x10, gokarto
npu BapuaHTa 550gs BCUMYKM OCTaHau
COpTOBE MNOYTM CE U3paBHABAT MO OTHO-
LeHe Ha 03bpHABaHEeTOo. ToBa e Xxapak-
TepHa ocobeHocT Ha copTa (Baychev et
al., 2016) pa dopmupa no-masbk 6pos
3bpHa CNpAMO OCTaHa/MTe uscefBaHu
COpTOBE, HO C MO-BMCOKN CTOMHOCTU Ha
Macata Ha 1000 3bpHa. [Nopagu Ta3u
npuynMHa Jopu Npy pPA3KO B/iollaBaHe Ha
yCnoBUATa 3a oTrnexnaHe peayumpaHeTo
Ha 6pos Ha 3bpHaTa B K/1ac He e ToJIkoBa
AICHO M3pPA3eHO KakKTo Mpu ocTaHanuTe
coptoBe. CbOTBETHO COPTOBE  KaTo
Konoput n VpHUK ce xapakrepusupar c
MHOIO BMWCOKa CTeNneH Ha 03bpHABaHe
He3aBMC/MMO OT YCNOBUATA Ha cpefarta u
rbCTOTa Ha nocesa.

Kabirian et al. (1998) nonyuasart pe-
3ynTaTy 3a u3cnejBaHuTe OT TAX TpU copTa
TpUTUKase, KOMTO CbOTBETCTBAT Ha JaHHU-
Te NosyyYeHy OT Hawmsa eKCNnepuUMeHT — Mpu
noBuLIaBaHe Ha rbCTOTaTa Ha Mnocesa
6poAT Ha 3bpHaTa B Knac Hamanssa, ma-

In cultivar Borislav lower results
were observed on the number of grains in
spike in the scheme 30x10, while in the
variant 550gs all other cultivars were
almost equal with regard to this
parameter. It is a peculiarity of this cultivar
(Baychev et al., 2016) to form a lower
number of grains in spike in comparison
to the rest of the varieties, but with higher
values of 1000 kernel weight. Therefore,
even under sharp deterioration of the
growing conditions, the reduction of the
number of grains in spike was less clearly
expressed than in the rest of the varieties.
Cultivars such as Kolorit and Irnik were
respectively characterized with a very
high number of grains in spike regardless
of the environmental conditions and the
crop density.

Kabirian et al. (1998) obtained
results on the three triticale varieties they
investigated, which corresponded to the
data from our experiment — at the higher
crop density the number of grains in spike
decreased, although to various degrees in
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Kap 1 B pas/inyHa cTeneH 3a pasnuyHute
copToBe. CxofHu pe3yntatu Habnwogasart
n Gebre-Mariam and Larter (1979), makap
pasnvknte ga He ca TOoJKoBa rofiemu,
KO/IKOTO MoslyyeHuTe OT Hac. Sobkowicz
(2006) npu ABOMHO MO-rofisiMa rbCToTa Ha
n3cneABaHns CopT noslyyaBa pasnvka ot
eaga 10 3bpHa B Kflac Mexay ABeTe be-
ToTU. Giunta and Motzo (2004) nocouBat
MHOF0 MoApoGHU pe3ynTatyu 3a noseje-
HMETO Ha ABaTta M3cfiefBaHu oT TAX copTa
npe3 Tpu pasnuyHu nepuoga. MNpes nbp-
BUTE [Ba OT U3cneiBaHNTe CTONaHCKN ro-
OVHN  aBTOpMTE noflyyaBaT CXO4HU C
noslyyeHnTe OT Hac [AaHHUM 3a MHOro
ronemMm pasnvku mexapy Haw-Huckata (50
K.C) M Hali-Bucokata rbctota (700 k.c.),
CbOTBETHO 24 1 26 3bpHa. lNpe3 TpeTua
uscneABaH nepuog obaye pasnvknTe ca
MHOrO HUCKM — 5 3bpHa B Knac. Tosa ce
Ob/DKM Ha npofieTHaTa centba Ha uscneq-
BaHUTE COPTOBE Mpe3 TO3W BeretayoHeH
nepuof, Aokato MbpBMTE ABa nepuoga
centbata e 3umHa. lMogobHu pesyntatu
nokasear, 4Ye YC/IOBUSATA Ha OTrexgaHe
B/MASAT 3HAYMTENIHO BbpXY WM3ABaTa Ha
rnokasaren Kkato 6pos Ha 3bpHaTa B Knac.

4. Maca Ha 3bpHaTa B Knac

MNpn macata Ha 3bpHaTa B Kiac
rbCcToTata Ha noceBa CblWO wuMa
CbLUECTBEHO 3HAYEHVEe 3a BeNnynHaTa Ha
06LW0To BapupaHe — 71,8% (Tabnuua 7).

the different varieties. Similar results have
been observed also by Gebre-Mariam and
Larter (1979), although the differences
were not as high as in our case.
Sobkowicz (2006), at twice as high
density of the investigated cultivar,
obtained a difference of only 10 grains in
spike between the two crop densities.
Giunta and Motzo (2004) pointed out very
detailed results like that on the behavior of
the two varieties they studied during three
different periods. During the first two of
the investigated economic years, they
obtained results similar to our data about
very high differences between the lowest
(50 g.s.) and the highest (700 g.s.) crop
density, 24 and 26 grains, respectively. In
the third studied period, however, the
differences were very low — 5 grains in
spike. This was due to the spring sowing
of the investigated varieties during that
period of vegetative growth, while in the
first two periods the sowing was in
autumn. Such results demonstrate that
the growing conditions have a significant
effect on the expression of such a
parameter as number of grains in spike.

4. Weight of grains in spike

In weight of grains in spike, the
crop density was also important for the
value of the total variation — 71.8 % (Table
7).

Tabnuua 7. TpudakTopeH AMCNEePCUOHEH aHa/IM3 Ha MokasaTenid mMaca Ha
3bpHaTa B Knac
Table 7. Three-way ANOVA of the parameter weight of grains in spike

MI3TOUYHNK .

Source SS df MS F Sig. n2

G 4,993 10 ,499 3,648 ,000 0,39
C 908,330 1 908,330 6636,561 ,000 71,80
E 196,496 2 98,248 717,831 ,000 15,53
G*C 6,181 10 ,618 4,516 ,000 0,49
G*E 7,381 20 ,369 2,697 ,000 0,58
C*E 100,569 2 50,284 367,394 ,000 7,95
G*C*E 5,014 20 ,251 1,832 ,018 0,40
"pewka/Error 36,133 264 ,137 2,86
O6uwo/Total 1265,097 329

G — leHoTun/Genotype; E — Ycnosus Ha cpegata/Environment; C — MbcToTa Ha nocesa/Crop density; SS —
Cywma Ha kBagpaTuTe/Sum of squares; df — CteneHu Ha cBo6oga/Degrees of freedom; MS — BapuaHc/Mean

square; Sig. — floctoBepHocT/Significance.
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Tabnuua 8. Maca Ha 3bpHaTa B K/lac o COpTOBe U roAunHN
Table 8. Weight of grains in spike over years and cultivars

Coprose 550gs 30 x 10
Cultivars 2014/ | 2015/ | 2016/ | 2014/ | 2015/ | 2016/ | 550gs | 30x10 | R
2015 | 2016 | 2017 | 2015 | 2016 | 2017

Konoput/Kolorit 1,03 |{0,81 |1,13 |525 |2,78 (4,98 |0,99 |4,34 |-3,34
Atuna/Atila 1,17 |0,74 |1,15 |541 |2,41 |513 |1,02 |4,32 |-3,29
Axopg/Akord 1,14 |0,71 |1,46 |546 |2,07 (4,22 |1,11 |3,92 |-2,81
PecnekTt/Respekt 1,04 |0,45 |1,21 |5,11 |2,21 |523 |0,90 |4,18 |-3,28
BymepaHr/Bumerang 1,08 (0,55 1,01 |6,08 |259 |551 (0,88 |4,73 |-3,85
NpHuk/Irnik 1,25 |0,65 (0,96 |5,26 |2,10 |537 |0,95 |4,24 |-3,29
[o6pymxaHey/Dobrudzhanets | 1,00 | 0,48 |1,32 |499 |2,08 |568 |0,93 |425 |-3,31
JloBuaHeu/Lovchanets 0,90 |0,34 |0,81 |5,21 |2,02 |4,78 |0,68 |4,00 |-3,32
JoHn 52/Doni 52 1,01 |0,72 |1,20 |5,06 |2,88 |510 |0,98 |4,34 |-3,37
Bnarosect/Blagovest 1,01 |{0,64 |1,03 (574 |2,79 |524 |0,89 [459 |-3,69
Bopucnas/Borislav 1,22 /0,80 |0,99 (4,78 |2,38 |4,66 |1,00 |3,94 |-2,94
CpepHo/Average 1,08 |0,63 |[1,12 |530 |2,39 |508 |0,94 |4,26 |-3,32

3a pasnuka oT 6poAT Ha 3bpHaTa B
Knac obauye, TyK CbLIECTBEHO 3HayeHue
okasBa 1 (hakTopbT YC/I0BUA Ha cpefaTa —
15,53%. ®akTopbT rEHOTMN U BCUYKK
B3aUMOLEWNCTBUSA MeXAy Hero n apyrute
ABa (pbakTopa Mmat HesHauuTeNHO BAus-
HMe no-masiko ot 1%. B3anmopgeincrtemneto
Mex/y YC/ioBUsiTa Ha cpefara u rbctoTa-
Ta Ha noceBa CblO UMa onpeaesieHo
BNMAHME 3a O0O6lOTO BapupaHe Ha
nokasarens — 7,95%. Te3n pesynraru no-
KasBaT, ye 0O6LLO yc/noBuATa Ha OTrnex-
JaHe (cpepatarpoTexHuka) umat MHOro
no-roaISMo 3Ha4yeHve 3a popMmpaHeTo Ha
KOMIMYECTBEH MokKasaresn kaTo macarta Ha
3bpHara B Knac, 0TKO/IKOTO NOTEHLMaTHU-
Te Bb3MOXHOCTU Ha OTAEesSIHUTE COpPTOBE.
BnusiHneTo Ha B3auMOAeNCTBMETO Ha TpuTe
uscnenBaHn pakTopu e HeLoCTOBEpPHO,
KOeTO Mnokassa, Ye He MOXe [fa ce npo-
cneawn kareropuyHa TeHAEHUMA 3a peak-
umATa Ha oTAeNIHUTEe COpTOBE NO OTHOLLe-
HWE Ha B/IMAHNETO BbPXY TAX HA MbCTOTa-
Ta Ha nocesa W ycnoBuAaTa Ha cpejaTta.
MpepcraBeHuTe TeHAeHUMN Ha durypa 6
KaTeropuyHo nogveprasaTt Tasu Tesa.

Unlike number of grains in spike,
however, in this case the factor
environmental conditions was highly
important — 15.53 %. The factor genotype
and all its interactions with the other two
factors had an insignificant effect of less
than 1 %. The interaction between the
conditions of the environment and the
crop density also had certain impact on
the total variation of the parameter — 7.95
%. These results showed that in general
the growing conditions (environment +
agronomy practices) had a much higher
significance for the formation of a
qualitative parameter such as number of
grains in spike than the potential of the
individual cultivars.

The effect of the interaction of the three
studied factors was insignificant, showing
that a clear tendency of the response of
the individual cultivars with regard to the
impact of the crop density and the
environmental conditions on them could
not be followed.
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Cultivars

dur. 6. TeHAEHUMS B MacaTa Ha 3bpHaTa B K/lac Ha nscnegBaHMTe cOpToBeE Npu
ABeTe MbCTOTU Ha NoceBa CpeaHOo 3a TPY FoA4MNHN
Fig. 6. Tendency in weight of grains in spike of the investigated cultivars at two

crop densities, averaged for three years

Mo OTHOLWEHWe Ha OTAeNnHUTe cop-
ToBe ce HabnogaBa M3BECTHO CXOACTBO
CNpsMO peakuusTa MM 3a nokasartesns
6pos 3bpHa B Knac. Toea ce cBbp3Ba C
(hakta, 4e O03bpHABAHETO € OCHOBHUA
KOMMOHEHT Ha fo6uBa Ha u3cnegBaHuTe
coptoBe (C um3kNw4veHme Ha bopucnas)
(Stoyanov, 2018). Haii-ronsima e pasnu-
KaTa mexzay ABeTe u3cnefBaHu rbCToTu
Ha nocesa Npu MacaTa Ha 3bpHaTta B Knac
npu coptoeeTe bymepaHr (3.85g), [oHu
52 (3.37g) n bBnarosect (3.69g). Haii-
HUCKa e pasnukara Mexay ABeTe uscnej-
BaHW [bCTOTM Mpu copToBeTe AKopA
(2,81g) n bopucnas (2,94g). Bwbnpeku
TOBa pas/vkara e TBbpAe BUCOKa MNpu
BCUYKN U3C/efBaHN copToBEe — Hag 29
CpefiHO 3a TpuTe wu3cnedBaHu nepuoja.
ToBa nokasea, 4ye TpuTUKasie Npu CUSIHO
paspexpjaHe Ha noceea e B CbCTOSHVE B
MbTM Aa yBEeNMYM NPOAYKTMBHOCTTA Ha
knaca. MNopagu Tasu npuyMHa cOpTOBE
KaTo BymepaHr ca U3KIUUTENTHO LEHHW,
Tbii KATO OCBEH BMCOKaTa CU NPOAYKTUB-

Concerning the individual cultivars,
a certain similarity was observed
according to their response for the
parameter number of grains in spike. This
was related to the fact that the number of
grains in spike was the main component
of the yield from the investigated cultivars
(with the exception of Borislav) (Stoyanov,
2018). Highest was the difference
between the two studied crop densities for
weight of grains in spike in cultivars
Bumerang (3.85 g), Doni 52 (3.37 g) and
Blagovest (3.69g). The lowest differences
was reported for the two crop densities in
Akord (2.81g) and Borislav (2.949).
Nevertheless, the difference was rather
high in all investigated cultivars — over 2
g, averaged for the three studied periods.
This was an indication that triticale, at
strong thinning of the crop, was capable
of enhancing the productivity of the spike
several times. Therefore, cultivars such as
Bumerang are extremely valuable,
because besides their high productivity,
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HOCT, MnpuTexasaT W 3HauyuTesiHa nnac-
TUYHOCT, KOSAAITO B C/ly4ast Ce CBbp3Ba C
Bb3MOXHOCTTa 3a MO0-BMCOKa Klacosa
NPOAYKTUBHOCT NpW MO-rofiima XpaHuren-
Ha nnow,. OT Agpyra cTpaHa makap copTa
[a ce xapakTepu3upa kaTo naacTuyeH, To
Heropute A06MBM He noka3BaT BMCOKA
CTabWMIHOCT NpPW CU/IHO BJlOLIABaHE Ha
ycnosusiTa Ha cpepgata (Stoyanov and
Baychev, 2016). T[lpoTMBOMNONOXHO €
noBedeHMeTo Ha copT Akopd, KOWTo
Makap Mo-Masiko NaacTU4YeH ce xapakTe-
pusMpa ¢ MHOIO BWUCOKa CTENeH Ha cTa-
OUNIHOCT Ha AobvBa W HEroBUTe KOMMNO-
HeHTu (Stoyanov and Baychev, 2016).

B nutepatyparta He ce cbobuiaBa
3a peakuuaTa Ha nokasartesis maca Ha
3bpHaTa B Knac npu pasaimyHm rCToTu Ha
oTrnexgaHe npv TpuTukase. HesaBucumo
OT TOBa NpW M3cnefBaHUTE COPTOBE Ce
HabnwgaBa cxogHa TeHAEHUUS C Tasu
npu nokasatens O6poil 3bpHa B Kac.
MonyyeHnTe pesyntatu obaye nogyepra-
BaT (hakTa, Ye NPoAYKTMBHOCTTA Ha Knaca
€ KOMMN/IEKCEH MpuU3HaK, KONTO Bapupa
3HAQUUTE/THO  CNPSAMO  yC/oBMATa  Ha
cpeparta (Stoyanov and Baychev, 2016).

5. Maca Ha 1000 3bpHa

Macata Ha 1000 3bpHa e nokasa-
Ten, KOMTO A0 ronsiMa cTeneH ce noBus-
Ba OT yC/0oBMATa Ha cpepgarta, 0CO6eHO
npe3 Heb6MaronpuATHW YCNOBMSA Ha OT-
rnexpaaHe (Stoyanov, 2018). Pesyntatute
OT MNPOBEAEHMA AUCMEPCUOHEH aHasu3
rnokassart, 4e YycnoBuaTa Ha cpepgarta
onpegenat 75% oT 06WoOoTo BapupaHe,
KaTo 3a pas/iMka OT OCTaHa/IMTe fnokasa-
Tenu, BAIMAHWETO Ha rbcToTaTa Ha nocesa
e eaBa 8,95%. NeHOTUNBT CbLLO nUma Mno-
rofIAsMo  B/MAHWE BBLPXY WU3gBaTta Ha
nokasatensi — 5,75%. B3aumogeiicTeusita
Ha reHoTMna c OcCTaHanMTe nokasatesv
o6aye OTHOBO ca MHOrO HUCKW. B3aumo-
[JeiCTBMeTO Ha reHoTuna ¢ ycroBusATa Ha
cpepata npu T03u nokasarten e 2,05%,
KOETO € W3KNUUTENIHO XapaKTepHo 3a
KyniTypa Kato TpuTukase. B3saumopgeii-
CTBMETO MEXAy YC/oBuATa Ha cpegata u
rbCTOTaTa Ha nocesa CbL0 € 3HayYMMo —

they also possess considerable plasticity,
which in this case was related to the
possibility for a higher spike productivity
on a larger nutrition area. On the other
hand, although this cultivar was
characterized as plastic, the yields from it
did not show high stability under strongly
deteriorated conditions of the environment
(Stoyanov and Baychev, 2016). The
behavior of cultivar Akord was the opposite,
which, although with lower plasticity, was
characterized with a very high degree of
stability of vyield and its components
(Stoyanov and Baychev, 2016).

There are no references in
literature about the response of the trait
weight of grain in spike to different
densities for growing of triticale.
Nevertheless, we observed a tendency in
the investigated cultivars similar to the
tendency noticed for the parameter
number of grains in spike. The obtained
results, however, emphasize the fact that
the spike productivity is a complex trait,
which is considerably variable according
to the conditions of the environment
(Stoyanov and Baychev, 2016).

5. Thousand kernel weight
Thousand kernel weight is a
parameter, which to a large extent is

affected by the conditions of the
environment, especially under
unfavorable  conditions of growing

(Stoyanov, 2018). The ANOVA results
showed that the conditions of the
environment accounted for 75 % of the
total variation; the effect of the crop
density was only 8.95 % in contrast to the
other parameters. The genotype also had
a higher effect on the expression of this
parameter — 5.75 %. The interactions of
the genotype with the rest of the
parameters were again very low. The
interactions, however, of the genotype
with the environmental conditions in this
parameter was 2.05 %, which is rather
typical for triticale as a crop. The
interaction of the environmental conditions
with the crop density was also significant
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4,51%. Kato usino AeicTBMEeTO Ha ycro-
BMATA Ha cpejaTta v rbcToTara Ha nocesa
npeactasnssar okoso 90% oOT 06LWoTo
BapupaHe. ToBa nokassa, 4e Makap U
reHOTUMHO onpejenieH, nokasarensat ce
NnoBNusiBa B rofiiMa CTeneH oT yc/ioBuaTa
Ha oTrnexgaHe. HanmumeTo Ha onpepge-
JIEHN TEHOTUMHM echekTn ca nokasaTesiHu
3a HabnwgaBaHaTa TEHOEHUMS Mexay
oTAeNHWTE COPTOBE Ja Cce 3anasBsa
CpaBHMTE/NIHO efHakBa MNpe3 OoTAefHUTE
nepvoan (Tabnuua 10).

— 4.51 %. On the whole, the effect of the
conditions of the environment and the
crop density accounted for approximately
90% of the total variation. This was an
indication that although determined by the
genotype, the parameter was also
considerably influenced by the conditions
of the environment. The presence of
certain genotype effects were indicative
for the tendency observed between the
separate cultivars to remain comparatively

the same over years (Table 10).

Tabnuua 9. TpudhakTopeH ANCMNEPCUOHEH aHa/IM3 Ha nokasaTtesid maca Ha 1000

3bpHa
Table 9. Three-way ANOVA for the parameter 1000 kernel weight
MI3TOUHMK .
Source SS df MS F Sig. n2

G 2481,184 10 248,118 58,889 ,000 5,75
C 3864,308 1 3864,308 917,164 ,000 8,95
E 32365,845 2 16182,922 3840,895 ,000 75,00
G*C 96,553 10 9,655 2,292 ,014 0,22
G*E 885,213 20 44,261 10,505 ,000 2,05
C*E 1945,828 2 972,914 230,914 ,000 4,51
G*C*E 404,561 20 20,228 4,801 ,000 0,94
"pewika/Error 1112,317 264 4,213 2,58
O6uwo/Total 43155,808 329

G — leHotun/Genotype; E — Ycnosus Ha cpegata/Environment; C — MbcToTa Ha nocesa/Crop density; SS —
Cyma Ha kBagpaTuTe/Sum of squares; df — CteneHu Ha cBo6oga/Degrees of freedom; MS — BapuaHc/Mean

square; Sig. — JocTtoBepHocT/Significance.

Tab6nunuya 10. Maca Ha 1000 3bpHa No copToBe U rOAMNHU
Table 10. 1000 kernel weight over cultivars and years

Coprose 550gs 30x10
Cultivars 2014/ | 2015/ | 2016/ | 2014/ | 2015/ | 2016/ | 550gs | 30x10 | R
2015 | 2016 | 2017 | 2015 | 2016 | 2017

Konoput/Kolorit 42,1| 30,1| 46,2| 515| 34,1| 53,1| 394| 46,2|-6,8
AtunalAtila 46,9| 38,1| 51,2| 61,3| 32,7| 60,2| 454| 51,4|-6,0
Akopg/Akord 454| 29,6| 50,2| 57,3| 285| 62,3| 41,7| 49,4|-7,6
Pecnekt/Respekt 43,7| 26,5| 48,5| 54,7| 29,4| 61,0| 39,6| 48,4|-8,8
BymepaHr/Bumerang 48,0| 29,5| 51,0| 58,2| 334| 616| 42,8| 51,1|-8,3
NpHuk/Irnik 40,1| 31,1| 46,6| 51,9| 252| 58,1| 39,3| 451|-58
Jo6pymxaHey/Dobrudzhanets | 41,8| 31,0| 52,4| 53,7| 29,6| 57,7| 41,7| 47,0|-53
NoBuyaHeu/Lovchanets 40,0| 27,1| 485| 52,1| 26,7| 53,9| 38,6| 44,3|-57
JoHn 52/Doni 52 41,4| 34,1| 49,7| 51,6| 359| 59,9| 41,7| 49,1|-7,4
Bnarosect/Blagovest 41,2 31,9| 48,1| 53,2| 33,7| 558| 404| 47.6|-7,2
Bopucnas/Borislav 51,9| 356| 56,5| 62,4| 36,7| 64,4| 48,0| 54,5|-6,5
CpepgHo/Average 439| 31,3| 49,9| 553| 31,5| 589| 41,7| 485|-6,8
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OT uscnepgaHWTe COpPTOBE C Hali-
rongama pasnvka mexay macarta Ha 1000
3bpHa Npv ABeTe uscneiBaHn rCToTN Ha
nocesa ca copTtoBeTe Pecnekt u
BymepaHr — cboTBeTHO 8,8 1 8,3g. Haii-
Maslku ca pas/iMKiTe CbLOTBETHO Mpu
coptoBeTe [lo6bpyaxaHel, JloBuaBel W
JoHn 52. HabnwpasaHute pas/vku
cpegHo 3a TpwuTe wusc/nedBaHu nepuoja
rnokassart, 4e pas/IM4YHUTE TEHOTUMOBE
pearmpar cpaBHUTENIHO CXO4HO U C MasIku
pasnvkn  Mexay Tax. O6pasyBaHata
TeHAeHuuMA ce gokassa u oT durypa 7.

Among the investigated cultivars,
Respekt and Bumerang were with the
highest difference between 1000 kernel
weight at the two crop densities — 8.8 and
8.3, respectively. Lowest were the
differences in cultivars Dobrudzhanets,
Lovchanets and Doni 52, respectively.
The observed differences, averaged for
the three investigated periods, showed
that the different genotypes responded in
a comparatively similar way and with
small differences between them. The
outlined tendency finds support in Figure 7.
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dur. 7. TeHpgeHuma B macarta Ha 1000 3bpHa Ha mM3cnenBaHUTE COPTOBE Mpu
[BeTe MbCTOTU Ha nocesa CpefiHO 3a TPY rogviHN
Fig. 7. Tendency in 1000 kernel weight of the investigated cultivars at two crop

densities, averaged for three years

OT u3cnepBaHnTe COPTOBE Ce Ha-
6n0aBa TeHAEHLUMA Npu copT bymepadr,
pasnukiTe npu nokasarenute 6poli 3bpHa
B K/1ac, Maca Ha 3bpHaTa B Knac n maca
Ha 1000 3bpHa pfga ca CpaBHUTESHO
BMCOKM. ToBa MokKasga, 4e TO3U COpT
pearmpa MHOIO CW/IHO MNPV NPOMSHA Ha
XpaHuTesiHaTa n/ol, 4Ypes ysBennyaBaHe
Ha MpoAYKTMBHOCTTA Ha kiaca. Toea 6u
UMaJsio CbLLECTBEHO 3HAYEHWE B paiioHw,

Among the investigated cultivars, a
tendency was observed in cultivar
Bumerang, the differences in the
parameters number of grains in spike,
weight of grains in spike and 1000 kernel
weight were comparatively high. This
demonstrated that the cultivar responded
strongly to the change of the nutrition area
by increasing its spike productivity. This
would be very important in regions, where
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npu KOWUTO nopagy onpegeneHn Hebnaro-
NPUATHU YC/IOBUA MOCEBUTE CE MPOPEX-
par. CopT bymepaHr komneHcupa csosTa
NPOAYKTUBHOCT KakTO 4pe3 yBennyasaHe
Ha 6pos Ha 3bpHaTa B Kiac, Taka u upes
yBenuyasaHe Ha macarta Ha 1000 3bpHa.
ToBa npaBu copTa NpakTUYecKn npuso-
XXMM 3a pa3Hoo6pasHM paioHu, Tbil KaTo
OCBEH M/1IaCTUYHOCT, NpuTexasa u BUCOKa
NPOAYKTUBHOCT, HO M J06pPO cbyeTaHue
Ha CyXOyCTOWYMBOCT U CTYAOYCTONYMBOCT
(Stoyanov, 2018).

Mo oTHoLWeHne Ha macarta Ha 1000
3bpHa, HabnwgaBaHata peakuus no oT-
HOLLEHME uscneiBaHnTe rMCToTn e Cbob-
LiaBaHa 1 npu Apyru asTopu, nNpu apyru
nscneaBaHn reHotunose. Kabirian et al.
(1998) nokasear, 4ye macarta Ha 1000 3bp-
Ha CbLUO Ce NOoHWXaBa, Npu yeBennyasaHe
Ha rbCcTOTaTa Ha nocesa NpuU pas/ivyHn
COpTOBE, HO B pas/MyHa cTeneH. [o
cblwuTe AaHHW pgocturat u Gebre-Mariam
and Larter (1979). Sobkowicz (2006) cb-
o6LaBa 3a simnca Ha CbluecTBeHa Npoms-
Ha B nokasartens npv [BOMHO no-ronsma
rCToTa Ha nocesa — npu 200 k.c. e
41,89, a npu 400 k.c. — 41.79g. MNpakTnyec-
KN nunca Ha TeHAeHUWs npu macara Ha
1000 cemeHa ce Habnogasa nNpu AaHHKU-
Te oTtyeTeHn oT Giunta and Motzo (2004).
Mpu Hai-mankata rbCTOTa Npe3 Asarta
3UMHM Mepuoja Ha uscnefBaHe nokasa-
TenAT e cbCc cToiHocTM 52,89 n 48,8g.
Mpu noBulaBaHe Ha rbCTOTaTa NMbPBOHA-
YyasHo MacaTta Ha 1000 3bpHa HamanaBa,
cnep ToBa ce noka4ysa npu recrtota 300
K.C. u npu 700 K.Cc OTHOBO HamasnsBa. Te-
31 pesynTatv nokassaTr CepPMO3HOTO 3Ha-
YyeHne Ha reHoTUNa KaTto pakTop okassall
BNMSAHME  BbPXY  M3XpaHBaAHETO  Ha
3bpHaTa n hopMMpaHeTo Ha nokasaress.

MonyyeHuTe pesynTaTn nokassar,
ye rbcToTaTa Ha MoceBa B AencTBuTen-
HOCT OKa3Ba W3K/THUUTENIHO C/I0XKHO Bb3-
JelicTBNEe BbpPXY OTAE/IHWTE TFEHOTMMNOBE
MU B3aumofeiicTBa KOMMIEKCHO C YCJlOo-
BUATa Ha cpefaTta. [JaHHuTe 3a OTAeNHu-
Te COpTOBe JaBar npe/crasa 3a COpToBe-
Te, KOWTO peanusupaT pasHoobpasHu
peakuuu B pa3nnyHu ycrioBUA Ha cpejara

certain unfavorable conditions cause
thinning of the crops. Cultivar Bumerang
compensated for its productivity both by
increasing the number of grains in spike
and by increasing 1000 kernel weight.
This makes the cultivar applicable for
production in different regions since it
possesses high productivity along with
plasticity, but also a good combination of
drought tolerance and cold resistance
(Stoyanov, 2018).

Concerning 1000 kernel weight, the
observed reaction with regard to the
investigated crop densities has been
reported by other authors as well, for
other genotypes. Kabirian et al. (1998)
demonstrated that 1000 kernel weight
also decreased with the higher crop
densities in different cultivars, but to
different degrees. Gebre-Mariam and
Larter (1979) obtained the same data as
well, and Sobkowicz (2006) reported the
absence of a significant change in this
parameter at twice as high crop density -
at 200 g.s. it was 41.8 g, and at 400 g.s. —
41.7 g. In practice, a tendency for 1000
kernel weight was absent in the data
reported by Giuna and Motzo (2004).

At the lowest crop density during the two
winter periods of investigation, the
parameter had values 52.8g and 48.8g. At
higher crop density, 1000 kernel weigh
initially decreased, then increased at crop
density 300 g.s., then again decreased at
700 g.s. These results demonstrated the
importance of the genotype as a factor,
which influenced the filling of the grains
and the formation of the parameter.

The obtained results showed that
the crop density actually had a rather
complex effect on the individual
genotypes and was in complex interaction
with the conditions of the environment.
The data on the separate cultivars gave
an idea about those varieties, which
exhibited various responses under
changeable environments at different crop
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W Mpu pasNyHnU bCTOTUM Ha Mnocesa.
CopTtoBeTe, KOUTO Ce Xxapakrepusupar
Kato no-ctabunHu kato AKopg nokassat
no-mMasikvu pasfivku npu  pasiMyHuTe
YC/I0BUA Ha cpefarta M rbCtota Ha noce-
Ba. CopToBe kaTo bymepaHr n [obpyaxa-
Hel, Nokassart Mo-rofieMun pasnukm mMmexay
[ABeTe rbCTOTU Ha nocesa W Npu passnu-
HW ycnoBus Ha cpefarta. ToBa Mnokassa,
ye Te3n COPTOBE OCBEH BWCOKU [06UBU
nputexasaTr M gobpa NNacTUYHOCT KbM
pa3Hoobpa3sHu YCNoBUA Ha OTrnexnaHe,
KOETO I npeBpbLLa B NPaKTUYECKN LEHHN
N nogxofAawn 3a arpokiMMaTtuyHuTe
yC/I0BUSA Ha CcTpaHaTa.

N3BOAN

Ha 6a3a Ha nonyyeHute pesynta-
TW, Morat ga 6bJar HanpaBeHu crieHUTe
n3Boau:
1. YcTaHOBEHO € U3K/THUYUTE/THO CU/IHOTO
B/IMSIHME Ha I'bCTOTaTa Ha NoceBa BbpXy No-
KazaTenuTe CBbp3aHu C NPOAYKTMBHOCTTA —
6poil 3bpHa B Knac, Maca Ha 3bpHaTa B
Knac — CTOMHOCTUTE UM ca 3Ha4yuTesnHo
No-BMCOKM Npu xpaHuTesiHa naouw, 30 x 10
€M, He3aBUCKMO OT U3C/IeABaHUS TEHOTU.
2. Cepuno3Ho BNUAHWE BBLPXY Te3n nokasa-
Te/M OKa3Ba U roAuMHata Ha OTrieXaaHe.
3. FoguHaTa BNMsie CUMHO U BbPXY MNOKa-
3aTenute AHW OO M3KNacsBaHe 1 BUCOYM-
Ha Ha pacTeHusaTa, AOKaTO No-Masiko BAWS-
HWe 1M OKa3Ba rbcToTaTta Ha nocesa.
4. OT ppyra cTtpaHa macara Ha 1000
3bpHa ce NoB/vsBa B 3HaUMTENHA CTeneH
OT u3cnegBaHuss reHoTwn, kato ce dop-
MupaT onpefesieHn TeHAEHUMU MexXay
OTAesiHUTEe u3cnenBaHy COPTOBE, KOUTO
ce MpOMeHAT no-cnabo npu pas/ivyHn
YCN0oBUA Ha cpejara.
5. Mopo6bHn AaHHKM ce cBbP3BaT C BUCO-
Kata njaacTUYHOCT Ha TpuUTUKase, KOeTo
ro npespblla B LleHHa KynTypa noaxoas-
Wwa 3a oTrnexgaHe npuv pasHoobpasHu
yC/0BUSA Ha cpepara.

densities. Cultivars characterized as more
stable, such as Akord, showed lower
differences under the different conditions
of the environment and crop densities.

Cultivars such as Bumerang and
Dobrudzhanets revealed greater
differences between the two crop

densities under different conditions of the
environment. This showed that besides
being high-yielding, these cultivars also
possessed good plasticity to changeable
conditions of growing, which makes them
valuable cultivars suitable for the agro-
climatic conditions of Bulgaria.

CONCLUSIONS
Based on the obtained results, the
following conclusions can be drawn:

1. A high effect of the crop density on the
productivity related parameters — number
of grains in spike and weight of grins in
spike, was determined; the values of
these parameters were significantly higher
on nutrition area 30 x 10 cm, regardless of
the studied genotype.

2. The year of growing also had a serious
effect on these parameters.

3. The year had a strong influence on the
parameters days to heading and plant
height, while crop density had a lower
impact on them.

4. On the other hand, 1000 kernel weight
was significantly influenced by the studied
genotype, and a tendency was outlined
between the investigated genotypes,
which changed less under different
conditions of the environment.

5. Such data are related to the high
plasticity of triticale, which makes it a
valuable crop suitable for growing under
changeable environments.
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PE3OME

OnuTbT e M3BedeH npe3 nepuoga
2016-2019 roguMHa BBPXY CBeT/I0CUMBa
ncesgonoA3osmMcTa noysa B OMNUTHOTO
none Ha WIMK3 - TposiH no 610k0BUS
MEeTOZ C ro/ieMyHa Ha pekonTHaTa npoLy
5 m° TlpocnefeHn 6sixa OCHOBHUAT
XAMWYEH CbCTAaB W  XpaHuTenHata
CTOMHOCT Ha cnegHUTe TPEBHU CMECKM NO
BapvaHTu: 3Be3gaH (100% - KOHTpona);
3Be3gaH + exosa rnasuua (50:50);
3Be3gaH + uepBeHa Bnacatka (50:50);
3Be3gaH + TumoTeiika (50:50); 3Be3gaH +
exoBa [naBuua + uyepBeHa Bnacartka +
TuMmoTelika (25:25:25:25).

YcTaHOBEHO €, 4Ye cMmeckaTta Ha
3Be3JaH C uyepBeHa Bfacatka e C Hali-
BMCOKO CbAbpXaHue Ha CypoB NpPOTEuH
(147.87 g kg™ B CB). Mo-HUCKUTE HUBA Ha
KA/1 B TpeBOCTOA Ha cMecKkaTa 3Be3faH +
TumoTelika (75.0 g kg'1 CB), npeasuxaat
Mo-BMCOKa CMW/IAEMOCT Ha B/IAKHUHHUTE
KOMMOHEHTU B CbCTaBa Ha MoslydeHns oT
TAX dhypax. Cmeckata 3Be3gaH + exoBa
rnaevmuya + yepBeHa Bfacatka +
TUMOTElKa € C Hali-BUCOKO CbAbpXaHue
Ha Kanumii (18.3 g kg™ B CB) 1 Haii-H1CKO
Ha chocchop (2.5 g kg™ B CB). KpbMHUTE

SUMMARY

The experiment was carried out
during the period 2016-2019 on light gray
pseudo-podzolic soil in the experimental
field of RIMSA - Troyan by the block
method with the size of the harvest area 5
m®. The main chemical composition and
nutritional value of the following grass
mixtures were monitored by variants:
bird's-foot-trefoil (100% - control); bird's-
foot-trefoil + cock’s-foot (50:50); bird's-
foot-trefoil + red fescue (50:50); bird's-
foot-trefoil + Timothy grass (50:50); bird’s-
foot-trefoil + cock’s foot + red fescue +
Timothy grass (25: 25: 25: 25).

It was found that the mixture of
bird's-foot-trefoil with red fescue had the
highest crude protein content (147.87 ¢
kg™ in DM). The lower levels of ADL in the
grassland with a mixture of the bird's-foot-
trefoil + Timothy grass (75.0 g kg'l DM)
provide for higher digestibility of the fiber
components in the composition of the
feed. The mixture of bird's-foot-trefoil +
cock’s foot + red fescue + Timothy grass
had the highest calcium content (18.3 g
kg™ in DM) and the lowest of phosphorus
(2.5 g kg™ in DM). Feed units for milk and
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eqVHNLM 3a M/ISIKO U pacTex ca C Haii-
BMCOKa MOJIOXKMTENHA KOpesaunoHeHHa
3asucumocT (r=0,9845).

KnouoBn AymMn: TPEBHU CMECKW,
XMMUYEH CbCTaB, EHEpPruiiHa XxpaHuTesiHa
CTOIHOCT, Kopenauum

YBO/[,

EHepruiiHata xpaHuTenHa CToliHOCT
Ha TPEBHWTE CMECKM € OCHOBEH (hakTop,
KOTO onpefens ka4yecTBOTO Ha oypaxa
3a 3a0BOJISIBAHE HyX4aTa Ha XNBOTHUTE
OT XpaHa ¥ NPoM3BOACTBOTO Ha NPOAYKTU
OT XMBOTUHCKM npousxon (Zemenchik et
al., 2002; Waghorn, and Clark, 2004;
Naydenova et al., 2015). B cmeceHuTte
noceBn Mexgay OTAeNHWTe BUAOBE ce
Ccb3gaBaT C/IOKHW  B3aMMOOTHOLUEHMS
(Goranova and Mitev, 2008; Sanderson et
al., 2012), a NpPOUEHTHOTO yyacTue Ha
6060BUTE N XUTHU DypakHU KyNnTypu B
CMecCKMTe, BMUSIE BbPXY KaA4yecTBOTO WU
XpaHutesHaTa CTOMHOCT Ha dypaxa
(Vasileva and llieva, 2009). Cnoco6HoCT-
Ta UM ga ce KOMOMHMpAT, KakTo 1 TAX-
HaTa KOHKYPEHTHOCMOCOGHOCT Ca BaXHWU
hakTopu 3a NoAbpxaHe Ha AVHamMmuyHaTa
CTabunHOCT B TPEBOCTOS.

MoemaHeTo 1 ycBOsiBAHETO Ha doy-
paxa OT XWBOTHWTE, 3aBUCKM A0 roasmMa
CTeneH OT MPOLEHTHOTO CbAbPXaHMe Ha
CYpOB MPOTENH B CYXOTO BELLECTBO, Cb-
AbpXaHWeTo Ha BOLOPasTBOPMMM Bbr/ie-
XnapaTn 1 CMUIAeMOCTTa Ha KIIeTbYHOTO
CbAbPKMMO B pacTUTENHWUTE  K/ETKU
(Simili da Silva et al., 2013).

daszaTa Ha pas3BuTue npu ypax-
HuTe kyntypm (Bélanger et al.,, 2018),
B/ISie BbPXY CbAbPXAHWETO Ha KOMIMO-
HEHTUTe, B CbCTaBa Ha pacTUTeSHUTE
knetbuHn cteHn (Kicheva and Angelova,
2006). C yBenuuaBaHe Bb3pacTTa Ha pac-
TEHWeTOo, HacTbnBarT NPOMEHU B CbObpP-
X@aHMEeTO Ha CypoB MPOTEVMH U CYPOBM
B/IAKHWHW, KOWUTO CbMbTCTBAT WHTEH3UB-
HOCTTa Ha HapacTBaHe Ha CTb06/10TO, BU-
coyvHaTa M HaTpyrnBaHETO Ha MexaHu4Ha
cknepeHxMmMHa TbkaH (Bozhanska, 2017).
CypOoBWAT NPOTEMH HamasBa OT Ha4vaso-
TO Ha BeretaumsTa KbM Kpas, a CbAbpxa-

growth had the highest positive correlation
(r =0.9845).

Key words: grass mixtures,
chemical composition, energy nutritional
value, correlations

INTRODUCTION

The energy nutritional value of
grass mixtures is a major factor that
determines the quality of feed to meet the
needs of animals for food and production
of products of animal origin (Zemenchik et
al., 2002; Waghorn, and Clark, 2004;
Naydenova et al., 2015).

In mixed crops, complex relationships are
created between the different species
(Goranova and Mitev, 2008; Sanderson et
al., 2012), and the percentage of legumes
and grasses in the mixtures affects the
quality and nutritional value of the feed
(Vasileva and llieva, 2009).

Their ability to combine, as well as their
competitiveness, are important factors in
maintaining dynamic stability in grassland.

The uptake and assimilation of feed
by animals depends to a large extent on
the percentage of crude protein in the dry
matter, the content of water-soluble
carbohydrates and the digestibility of the
cell contents in plant cells (Simili da Silva
etal., 2013).

The development phase in forage
crops (Bélanger et al., 2018) affects the
content of components in the composition
of plant cell walls (Kicheva and Angelova,
2006). As the age of the plant increases,
there are changes in the content of crude
protein and crude fiber, which accompany
the intensity of stem growth in height and
the accumulation of  mechanical
sclerenchyma tissue (Bozhanska, 2017).

Crude protein decreases from the
beginning of the growing season to the
end, and the content of crude fiber

143



HVMEeTO Ha CypOBW BIakHWHW Ce yBenMyaBa
C HapacTBaHe BMCOYMHATA HA PACTEHUETO.

KnumaTtnyHute npomeHu Hanarat
afganTupaHe Ha ypaxHuTe Kyntypu u
CMEeCcKA KbM MNPOMEHeHUTe  YC/0BUSA
(Eitzinger et al.,, 2010; Lelievre et al.,
2010; Bozhanska, 2020). MoHacTosiLLEM
Ce TbPCAT MO-CyXOyCTONYMBU WU C MO-
rofisiMa TOJIePaHTHOCT Ha cylla KOMIMo-
HeHTU. C No-roNsAMO 3HaYeHne 3a NpakTu-
KaTa ca BMgoBeTe, KOMTO mMorat Aa ocury-
PAT camo3acsiBaHeTo Ccu 1 Ja NpuUchCTBar
B TpeBocTos AwbnroTpanHo (Lobell and
Field, 2007). In vitro cmunaemocTTa Ha
6060BMTE 1 XUTHW BUAOBE € onpeaensiy
nokasaren 3a nogbopa u yyactmeto 1M B
CbCTaBa Ha TPEBOCTOS MpPU YC/I0BMATA Ha
Tonnua knumart (Springer et al., 2001).

B Bwnrapus peguua astopu (Slavov
and Georgiev, 2002) cunTaT, Yye 3aTtonns-
HETO e yAB/MKN 3HAUYNTENHO NepuogbT
Ha BeretauuMs npM MHOroroguHuTe
BMAO0BE XWTHW TPEBU U LU HasI0XU HOB
nogxon B uM36opa, OTrNexXgaHeTo U
M3N0M3BaHETO M B NPOMEHEHNTE eKOsO-
TMYHM YCNIOBUSA Ha HallaTta cTpaHa.

Bbnpeku, ye no-rongmara 4yact ot
Npov3BOLCTBOTO Ha (hypaxu B Bbnrapus
Cce CbCTOM OT TPEBHW CMECKW, uma orpa-
HAYEHN wn3cnedBaHua 3a WAEHTUULM-
paHe Ha Hail-gobpuTe BMAOBE, KOUTO Aa
ce BK/oUBaT B DYPAXHNTE CMECKMU.

Lenta Ha n3cnegBaHeTo € ga ce
onpefenu eHepruitHata xpaHuTesHa CToii-
HOCT Ha CMeCeHV TPeBOCTOM Mpu pasnuy-
HO CbOTHOLLEHWE Ha KOMMNOHEHTUTE.

MATEPVAT N METOON

OnuTbT e M3BedeH npe3 nepuoga
2016-2019 rogvHa BbpPXYy CBeT/IOCUBA
ncesgonoA3osimMcTa noysa B OMUTHOTO
none Ha WMX3 - TposH. Ceutbata e
M3BbPLUEHA CbC 3Be3faH (copT TbprosuLle
1), uepBeHa Bnacatka (copT ,Ryder”),

exoBa rnasuya (copt  ,Loke”) wu
TumoTelika (copT ,Erecta”). W3nutaHm
6sxa cnegHWTe TPEBHW CMecKs no

BapvaHTu: 3Be3gaH (100% - KOHTpona);
3Be3gaH + exosa rnasuua (50:50);
3Be3faH + uepBeHa Bnacatka (50:50);

increases with increasing plant height.

Climate change requires the
adaptation of fodder crops and mixtures to
the changed conditions (Eitzinger et al.,
2010; Leliévre et al.,, 2010; Bozhanska,
2020). More drought-resistant or drought-
tolerant components are currently being
sought. Species that can ensure their self-
sowing and be present in grassland for a
long time are of greater importance for the
practice (Lobell and Field, 2007). In vitro
digestibility of legumes and grasses is a
determining indicator of their selection
and participation in the composition of
grassland in warm climates (Springer et
al., 2001).

In Bulgaria, a number of authors
(Slavov and Georgiev, 2002) believe that
warming will significantly extend the
growing season of perennial grasses and
will require a new approach in the
selection, cultivation and use in the
changed environmental conditions in the
country.

Although the majority of feed
production in Bulgaria consists of grass
mixtures, there aren’'t enough studies that
identify the best suitable species in feed
mixtures.

The aim of the present study was to
determine the energy nutritional value of
mixed grasses at different ratios of
components.

MATERIAL AND METHODS

The experiment was conducted in
the period 2016-2019 on light gray
pseudo-podzolic soil in the experimental
field of RIMSA - Troyan. Sowing was
conducted with bird’'s-foot-trefoil (cultivar
"Targovishte 1) and red fescue ('Ryder’),
cock's foot ('Loke’) and Timothy grass
(Erecta’), The following variants were
tested: bird’s-foot-trefoil (100% - control);
bird's-foot-trefoil + cock’'s foot (50:50);
bird's-foot-trefoil+ red fescue (50:50);
bird's-foot-trefoil + Timothy grass (50:50);
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3Be3faH + TumoTeika (50:50); 3BesgaH +
exoBa [faBulua + uyepBeHa Bnacartka +
TuMmoTelika (25:25:25:25).

TpeBOCTOAT € pekonTuMpaH no gga
NMbTW eXerogHo BbB (pasa OyTOHM3aums-
Ha4yas10 Ha UbMTexX Ha 3Be3aaHa.

XUMUYeH cbCTaB Ha abCcOMTHO
cyxata maca 6elle N3BbpLUIEH Ha cpegHa
npo6a OT BCEKM BapuaHT M BCAKO MOBTO-
peHve. PacTutesiHute marepuann Uscy-
LIMXME MpU ecTECTBEHUN YC/I0BUS, @ HeMo-
CpPeACTBEHO Npeamn cMuiaHe, npobuTe no-
cTaBsaxMe B slabopartopHa CyLUWIHA npu
Temnepartypa 60°C, ¢ Len ynecHsBaHe Ha
cMunaHeTo. CMUIaHeTo U3BbPLUNXME B
naboparopHa mMenHuua 40 ronemMmuHa Ha
yactuymrte 1,0 mm.

OCHOBHUAT XMMUYEH CbCTaB Ha
cyxata (oypakHa Maca € W3BbpLIEH MO
Weende aHasm3a, KOWTO  BK/IO4YBA
cnegHute nokasatesiv: CypoB NpOTEuWH
(CMN, g kg™) no Kjeldahl (no BAC/NSO-
5983); CypoBu BnakHuUHU (CB#, q kg'l);
CypoBn wmasHuHM (CM, g kg7) (no
BAC/ISO-6492) - upe3 ekcTpaxupaHe B
ekcTpakTop Tvn Soxhlet; Menen (g kg™) —
(no BAC/ISO-5984) pasrpaxgaHe Ha
OpPraHM4yHOTO BELLECTBO Ype3 NOCTENEHHO
usrapsiHe Ha npob6aTta B MydenHa nety
npn 550°C; Cyxo Bellec-T8o (CB, g kg™) —
eMMNMPUYHO M34mnciieHo oT % Ha BnaraTa;
BEB =100 - (CI1, % + CBn, % + CM, % +
Menen, % + Bnara, %) npeo6pa3yBaHn B
g kg Kanumit (Ca, g kg™) - no Loty
(komnnekcomeTpuyHo) u doccop (P, g
kg') — c BaHagaT-MONMGAATEH peakTuB
no wmetog Ha [epuke un  Kypmuc -
crnekTpocpotoMeTbp (Agilent 8453 UV —
visible Spectroscopy System), nsmepsalry,
B obnactrta 425 nm.

XpaHuTenHarta CTOMHOCT Ha diypa-
Xa e oueHeHa no bbarapckata cuctema
Kato KpbMHKM eguHnum 3a mnsiko (KEM) m
KpbMHM egmHuum 3a pactex (KEP), u
n3yncneHa Bb3 OCHOBA Ha YypaBHEHUS,
CbINAaCcHO eKkcrnepuMeHTasIHuTe CTOMHOCTH
Ha CI1, CBn, CM u BEB, npeunsuncnexu,
ype3 KoeUUMEHTUTE 3@ CMUIAEMOCT MO
Todorov (2010): BbpytHa eHeprus (BE,
MJ/kg CB) = 0,0242*CIN + 0,0366*CM +

bird’'s-foot-trefoil+ cock’s foot + red fescue
+ Timothy grass (25: 25: 25: 25).

The grassland was harvested twice
a year in the bud-formation phase -
beginning of flowering of bird’s-foot-trefoil.

The chemical analysis on the
composition of entirely dry matter was
performed on an average sample of each
variant and each replication. The plant
materials were dried under natural
conditions, and immediately before
grinding, the samples were placed in a
laboratory dryer at a temperature of 60°C,
in order to facilitate grinding. The grinding
was performed in a laboratory mill to a
particle size of 1.0 mm.

The basic chemical composition of
the dry fodder mass was performed
according to the Weende analysis, which
includes the following indicators: Crude
protein (CP, g kg'l) according to Kjeldahl
(according to BDS/ISO-5983); Crude fiber
(CFr, g kg™); Crude fats (CF, g kg™
(according to BDS/ISO-6492) - by
extraction in a Soxhlet type extractor; Ash
(g kg™) - (according to BDS/ISO-5984)
decomposition of organic matter by
gradual combustion of the sample in a
muffle furnace at 550°C; Dry matter (DM,
g kg'l) - empirically calculated from % of
moisture; NFE = 100 - (CP, % + CFr, % +
CF, % + Ash, % + Moisture, %) converted
tog kg'l; Calcium (Ca, g kg'l) - according
to  Schottz  (complexometric) and
Phosphorus (P, g kg®) - by vanadate-
molybdate by the method of Guericke and
Curmis - spectrophotometer (Agilent 8453
UV - visible Spectroscopy System),
measuring in the range 425 nm.

The nutritional value of the feed
was estimated according to the Bulgarian
system as Feed units for milk (FUM) and
Feed wunits for growth (FUG), and
calculated on the basis of equations,
according to the experimental values of
CP, CFr, CF and NFE, recalculated by the
coefficients for digestibility according to
Todorov (2010): Gross energy (GE, MJ/kg
DM) = 0.0242 * CP + 0.0366 * CF +
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0,0209*CBn + 0,017*BEB - 0,0007*Zx u
O6bmeHHa eHeprua (OE, MJ/kg CB) =
0,0152*CwmI1 + 0,0342*Cm + 0,0128*CmBn +
0,0159*CmBEB - 0,0007*Zx.

3a cratuctmyecka obpaboTka Ha
JaHHUTe e M3MnoM3BaH aHaim3  Ha
BapnaHca (ANOVA).

PE3SYNTATV N OBCBbXAOAHE
JaHHnTe OT XWMWYHWUA aHanus
(Tabnuuya 1) coyaT, 4ye CTOMHOCTMTE Ha
CYpOBUSI MPOTEUH Ca Hal-BUCOKU BbB
dypaka OT CaMOCTOATE/IHUS  MOCeB
sBesgaH (164.27 g kg' CB). Ot
CMeceHMTe MoceBU CMeckaTa 3Be3faH -
yepBeHata Bnacatka (147.87 g kg'1 CB)
peanunsmpa Haii-BUCOKO CbAbpXaHue Ha
CypoB npoTeuH. CTOWHOCTUTE MO TO3U
nokasaren ca ot 120,57 oo 164,27 g kg'l
CB npu cpepgHa cToiiHocT 139,18 ¢ kg'l
CB, a BapupaHeTo crnopep, BapuaLunoHHNA
Koe(uUMEeHT e CbC cpefHa CTeneH Ha
nameHumsocT (VC= 13.76%).

0.0209 * CFr + 0.017 * NFE - 0.0007 * Zx
and Exchange energy (EE, MJ/kg DM) =
0.0152 * DP + 0.0342* CF + 0.0128 * DF
+0.0159 * DNFE - 0.0007 * Zx.

Variation analysis (ANOVA) was
used for statistical data processing.

RESULTS AND DISCUSSION

The data from the chemical
analysis (Table 1) show that the highest
values of the crude protein were in the
feed of bird's-foot-trefoil as a pure crop
(164.27 g kg™ DM). The mixture of bird’s-
foot-trefoil - red fescue (147.87 g kg 'DM)
produced the highest crude protein
content. Its values are from 120.57 to
164.27 g kg'l DM at an average value of
139.18 ¢ kg'lDM, and the variation
according to the coefficient of variation
had an average degree of variability
(VC = 13.76%).

Tabnmuya 1. OCHOBEH XMMUYEH CbCTaB Ha MHOTOroAULLHN XXUTHO-6060BU TPEBHM
cmecku (g kg™ CB) cpefHo 3a nepuopa 2016-2019 r.
Table 1. Basic chemical composition of perennial grass-legume mixtures (g kg'l

DM) on average for the period 2016-2019

BapuaHTtu CypoB Cyposu Cyposu |Menen| BEB | Kanuwii | ®ocdop
Variants npoTeunH MasHuHW | BnakHuHWM | Ash | NFE | Calcium | Phosphorus
Crude protein | Crude fats |Crude fibers|
3Be3gaH (100% - KoHTposa) 164.27 29.3 318.9 52.5 | 349.8| 16.4 4.5
bird’s-foot-trefoil (100% - control)
3Be3faH + exoBa rnasuua 122.53 23.2 369.7 51.5 | 339.7 11.2 4.0
bird’s-foot-trefoil + cock’s-foot
(50:50)
3Be3faH + YepBeHa Bnacarka 147.87 24.7 372.2 545 | 306.3| 17.2 4.0
bird’s-foot-trefoil + red fescue
(50:50)
3Be3aH + TumoTelika 140.67 24.1 332.0 54.1 | 348.2| 16.9 37
bird’'s-foot-trefoil + Timothy
grass (50:50)
3Be3jaH + exoBa rnasuuya + 120.57 29.9 357.5 46.9 | 349.2 18.3 2.5
YepBeHa Bnacatka + TMMoTeika
bird’'s-foot-trefoil + cock’s-foot +
red fescue + Timothy grass
(25:25:25:25)
X 139.18 26.24 350.06 | 51.90 |338.64| 16.00 3.74
SD 18.24 3.12 23.60 3.05 | 1854 | 2.77 0.75
VC 13.11 11.89 6.74 5.87 | 547 | 17.33 20.06
MIN 120.57 23.20 318.90 |46.90|306.30] 11.20 2.50
MAX 164.27 29.90 372.20 | 54.50|349.80| 18.30 4.50
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CpaBHUTENHO BUCOKUTE CTOMHOCTM
MoraT ga 6bgar 06sICHEHM C TOBa, ue
[o6MBBLT ce (hopMmpa OCHOBHO OT BUCOK-
U OTHOCUTENEH [AAN Ha 3Be3jaHa B
TPEeBOCTOSA. YCTAHOBEHWTE HMBA Ha
nokasarens sapupar ot 122 53¢ kg CB
(Bap. 2) po 147.87 g kg CB (Bap. 3). No-
HUCKMUTE CTOMHOCTW 3a CYpOBUS NMPOTEWUH
npu A[BOMHUTE CMECKM Ha 3Be3faH C
€)X0Ba IMaB1La U TUMOTENKa 1 MHOTOKOM-
NMOHEHTHaTa My CMecKa C eXxoBa rnasuua,
yepBeHa Bflacatka U TUMOTelKa ce Obi-
XaT Ha No-BMCOKOTO Y4YacTue Ha XUTHUTE
TpeBM B TPEBOCTOA W CbLOTBETHO B
rnokoceHata pypaxHa maca.

CbaobpXaHMETO  Ha  CypoBuTe
MasHMHI B CYXOTO BEIUECTBO Bapupa ot
232 g kg CB (3Be3,u,aH + exoBa
rnasuua) go 29.9 g kg CB (3Be3paH +
eXxoBa [/flaBMlya + 4yepBeHa Bnacartka +
TMMOTelika), a oTYeTeHaTa - cpeaxa
CTOMHOCT € 26,24 g kg™ CB.

OT cMeceHuTe nocesn cMeckaTa Ha
3Be3faH ¢ TumoTelika dpopmupa oypakHa
Maca C Hal-HUCKO KOJIMYeCTBO Ha CypoBU
BnakHuHM (332.0 g kg™ CB). MakcumanHu
CTOMHOCTM Ha CypoBWUTE BJIAKHUHU Cca
OTYETEHM NpN CMeckaTa Ha 3BE3faH C
yepBeHa Bnacatka (372.2 g kg CB), a
cpepHata CTOI/IHOCT no TO3W nokasaTen e
350,06 g kg CB. Mony4yeHute CTOAHOCTH
ca CBbp3aHM C BUAA HA XUTHUSA KOM-
MOHEHT N HEroBOTO yyacTue B TPEBOCTOS,
Kakto M CbC CbAbpXaHMETO Ha Cyxo Be-
LLecTBO B nokoceHata 6uomaca OT cme-
ceHuTe TpeBocToW. YepBeHata Bnacartka
nposiesiBa Mo rofisiMa KOHKYpeHTHa Cro-
COBGHOCT OT TMMOTElKaTa CnpsiMo 3Be3ga-
Ha 1 B CbYyeTaHue ¢ No-6aBHOTO U pa3Bu-
TMe ponpuHacs 3a Mno- BUCOKOTO CbAbp-
XaHue Ha CypoBUTE BJ/IaKHWHW B pacTu-
TenHata 6momaca. YepBeHaTta Briacatka
npeobnagasa B TPEBOCTOS Mpe3 TpeTarta
N YeTBbpTa FOAMHN N € CbC 3HAYUTENHO
No-BMCOKO NPUCHCTBUE CMPSAMO 3BE3aHa.

CbAobpXaHMeTO Ha  MuUHepasHu
BellecTBa B cyxaTa maca € CbC CXOAHU
CTOMHOCTM nNpW [ABOMHUTE CMECKM Ha
3Be3gaH C 4YepBeHa Bnacatka U TUMO-
Teiika (54.5 n 51.5 g kg™ CB). Konnyec-

The relatively high values can be
explained by the fact that the vyield is
formed mainly by the high relative share
of bird's-foot-trefoil in the grassland. The
established Ievels of the indicator varied
from 122.53 g kg’ 'DM (var. 2) to 147.87 g
kg DM (var. 3). The lower values for the
crude protein in the double mixtures of
bird’s-foot-trefoil with cock’'s foot and
Timothy grass and its multicomponent
mixture with cock’s foot, red fescue and
Timothy grass are due to the higher share
of grasses in the grassland and
respectively in the cut fodder mass.

The content of crude fat in the dry
matter varied from 23.2 g kg DM (b|rd S-
foot-trefoil + cock’s foot) to 29.9 g kg DM
(bird's-foot-trefoil + cock's foot + red
fescue + Timothy grass), and the reported
average value was 26.24 g kg DM.

The mixture of bird's-foot-trefoil with
Timothy grass formed the lowest amount
of crude fiber in the feed matter (332.0 g
kg'DM). Maximum values of crude fiber
were reported in the mixture of bird’ s -foot-
trefoil with red fescue (372.2 g kg DM)
and the average value for this indicator
was 350.06 g kg DM.

The obtained values are related to the
type of grass component and its share in
the grassland, as well as to the dry matter
content in the mowed biomass from the
mixed grasslands. Red fescue is more
competitive than Timothy grass compared
to bird’'s-foot-trefoil and in combination
with its slower development contributes to
the higher content of crude fiber in plant
biomass. Red fescue predominated in
grassland in the third and fourth years and
had a significantly higher presence than
bird's-foot-trefoil.

The mineral content in the dry
matter had similar values in the double
mixtures of bird's-foot-trefoil with red
fescue and Timothy grass (54.5 and 51.5
g kg™ DM). The lowest amount of ash was
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TBOTO Nenes BbB BapuaHTa Ha cmeckarta
3Be3gaH + exoBa rnasuua +uyepBeHa
Bfacarka +TMMOTelka nokasa Hah-Hucka
CTOMHOCT Mo TO3n nokasaten (46.9 g kg™
CB). B cnyyaa e HabnwgaBaHa 3aBuUCK-
MOCT, NP1 KOSATO C yBe/imyaBaHe Konyec-
TBOTO Ha KOMMOHEHTUTE B TPEBOCTOSA
HamasisiBa CbAbPXaAHMETO Ha nenen B
TpeBHaTa 6ruomaca.

CMeceHuVsIT TPEBOCTON OT 3Be3faH +
exoBa [naBuua + uyepBeHa Bnacarka +
TUMOTEliKA W CaMOCTOATENHUS MNOCEB
3Be3/aH ca C Hal-BUCOKO CbAbpXaHue Ha
6€e3a30THM  EKCTpPaKTHM BewecTBa B
CyxoTo BellecTBO (349.8 1 349.2 g kg'1
CB), a 1031 CbC 3Be3fjaH U 4epBeHa
Bnacatka (306.3 g kg'1 CB) c Haii-HuckKo.

Cnopes, BapuauMoHHMSA  Koedu-
UMEHT CTEMEeHTa Ha W3MEH4YMBOCT MO
CbOTBETHUTE MOKasaTenu €e: 3a CypoBu
Ma3HuHKM (11,89%) — HMUCKa, a 3a CypoBwU
BNakHuHU (6,74%), nenen (5,87%), bes-
a30THWN eKCTpakTHU BeulecTBa (5,47%) —
MHOTO HUCKA.

Kanuust Bapupa ot 11.2 g kg™ CB
(3Be3paH + exoBsa rnasuua) oo 18.3 g kg'1
CB (3Be3gaH + exoBa rnaeuya +4epBeHa
Bfacartka +TMMoTelika).

CnekTpohoTOMETPMYHOTO  U3MeEp-
BaHe Mokasa, MakCUMa/IHO CbAbpXaHue
Ha occhop B CyxXOTO BELWECTBO Ha
camocTosATesIHMA noceB 3Be3gaH (4.5 ¢
kg® CB) U MWHMMasHO npu CcMeckaTa
3Be3gaH + exoBa [faBuua + uepBeHa
BNacatka + TUMOTeWka M cpegHa CToi-
HocT 3,74 g kg™ CB. CTeneHTa Ha U3MeH-
ymeocT Ha kasnuua (VC=17,33%) n doc-
hopa e Bucoka (20.06%) cropep cToii-
HOCTWTE Ha BapuaLMOHHUS KOEULINEHT.

BnakHvHHUTE KOMMNoHeHTn (HAB wu
KOB) Ha pacTUTENHUTE KNETbYHU CTEHU
onpegensiy cTpykTyparta um, nonmo3nauTe
XemMuuenynosa u uenynosa, npupogHus
NnosMMep JINTHUH U KOMMJIEKCUTE MEeXAy
TAX, Ca OCHOBHW MoKas3aTesiM Ha kadvec-
TBOTO Ha (hypaxa, nopagu Tosa, 4e npu
pasrpaxgaHeTo cu ca XpaHa n eHeprueH
N3TOYHMK 3a NPEXMNBHUTE XNBOTHM.

PactutenHata 6uomaca Ha TpeBo-
CTOA OT 3Be3jaH U exoBa rnasuua

found in the variant of bird’'s-foot-trefoil +
cock's-foot + red fescue + Timothy grass
(46.9 g kg™ DM).

In this case, a dependence was observed,
in which the content of ash in the grass
biomass decreased with increasing the
amount of components in the grassland.

The mixed grassland of bird's-foot-
trefoil + cock's foot + red fescue +
Timothy grass and the pure crop of bird’s-
foot-trefoil had the highest content of
nitrogen-free extracts in the dry matter
(349.8 and 349.2 g kg" DM), while the
lowest content was found in the grassland
of bird’'s-foot-trefoil and red fescue ( 306.3
g kg™ DM).

According to the coefficient of
variation, the degree of variability in the
respective indicators is: low for crude fats
(11.89%), and very low for crude fiber
(6.74%), ash (5.87%), nitrogen-free
extract substances (5.47%).

Calcium varied from 11.2 g kg™ DM
(bird's-foot-trefoil + cock’s foot) to 18.3 g
kg™ DM (bird's-foot-trefoil + cock’s foot +
red fescue + Timothy grass).

The spectrophotometric measure-
ment showed a maximum phosphorus
content in the dry matter of bird's-foot-
trefoil as a pure crop (4.5 g kg'l DM) and a
minimum in the mixture of bird's-foot-
trefoil + cock's foot + red fescue +
Timothy grass mixture and an average
value 3.74 g kg ' DM. The degree of
variability of calcium (VC =17.33%) and
phosphorus was high (20.06%) according
to the values of the coefficient of variation.

The fiber components (NDF and
ADF) of plant cell walls determining their
structure, polyosides hemicellulose and
cellulose, natural polymer lignin and
complexes between them, are key
indicators of feed quality, due to the fact
that during their decomposition they are
food and energy source for ruminants.

The plant biomass of the grassland
with  bird’'s-foot-trefoil and cock's foot
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(Tabnmuya 2) peructpupa CpaBHUTENHO
BMCOKO CbAbpXaHWe Ha HeyTpasHo
(621.7 g kg™ CB) u kucenuHHo (376.7 g
kg™ CB) AeTepreHTHM BnakHWHW. CpeaHa-
Ta CTOMHOCT Ha HAB (X=545,52 g kg™
CB) 3HauMTenHO NpeBb3XOXa Tasn Ha
KOB (279,44 g kg'1 CB), a cTeneHTa Ha
M3MEHYMBOCT  Cropes,  BapuauvoHHUS
koedMumMeHT e Hali-Hucka 3a H/AB
(VC=14,27) wn Hai-Bnucoka 3a KAB
(VC=56,14) oT BCMYKM MoOKa3aTenn xapak-
TepusMpaliM CTPYKTYPHUTE  BI@KHHWHM
KOMMOHEHTU. Haii-Hucko HMBO Ha HB pe-
rMcTpyMpa CamoCTOATENNHUA MNOCeB 3Be3-
haH (418.9), a c npubaBsiHE Ha XWUTHMUSA
KOMMOHEHT Ce yBefmyaBa 1 CbabpxaHue-
10 Ha HAB v KAB. lNo oTHOWweHne Konu-
yecTBOTO Ha H/[B Hali-6naronpustHoO €
CcbTHOLWeHmeTo 50:50 3BesﬂaH N yepBeHa
Bnacatka (539.0 g kg~ CB), a no
OTHoweHne Ha KB 3Be3gaH 1 TumoTelika
(325.4 g kg™ CB).

(Table 2) registered a relatively high
content of neutral (621.7 g kg DM) and
acidic (376.7 g kg™ DM) detergent fibers.

The mean value of NDF (X = 545.52 g kg™
DM) significantly exceeded that of ADF
(279.44 ¢ kg'l DM), and the lowest degree
of variability according to the coefficient of
variation was found for NDF (VC = 14.27)
and the highest for ADF (VC = 56.14) of
all indicators characterizing the structural
fiber components. The lowest level of
NDF was found in bird’'s-foot-trefoil as a
pure crop (418.9), and with the addition of
the grass component the content of NDF
and ADF also increased. The most
favorable amount of NDF was found in the
ratio between bird’s-foot-trefoil and red
fescue (50:50) (539.0 g kg'l DM), while in
terms of ADF in the grassland with bird’s-
foot-trefoil and Timothy grass (325.4 g kg™
DM)

Tabnuua 2. CTPYKTYPHW BJI@aKHHUHW KOMMOHEHTW Ha MHOFOroAMLIHU >XUTHO-
60608BU TpeBHU cMecku (g kg™ CB) cpeaHo 3a nepuoaa
Table 2. Structural fiber components of perennial grass-legume mixtures (g kg™

DM) average for the period

BapuaHTtu HOB | KAB | KA1 | Xemuuenyno3a [Uenynosa CreneH Ha
Variants NDF | ADF | ADL | Hemicellulose |Cellulose| nuriudgukaums
Lignification degree
3Be3faH (KoHTpona) 418.9 | 286.7 | 79.5 132.3 207.2 190.0
bird’s-foot-trefoil (control)
3Be34aH + exoBa rnasmya 621.7 | 376.7 | 145.7 244.9 141.1 215.6
bird’s-foot-trefoil + cock’s-foot
3Be3faH + YyepBeHa Bnacartka 539.0 | 348.6 | 178.7 190.5 169.5 330.0
bird’s-foot-trefoil + red fescue
3Be3gaH + TUMoTelka 593.4|3254 | 75.0 178.2 250.3 154.7
bird’'s-foot-trefoil + Timothy grass
3Be3faH + exoBa nasuua + YepeeHa 554.6 | 345.8 | 163.8 208.8 182.0 275.3
Bnacarka + TumoTelika / bird’s-foot-trefoil +
cock’s-foot + red fescue + Timothy grass
X 545,52|279,44|128,54 190,94 190,02 233,12
SD 77,87 |156,89| 48,28 41,33 41,25 69,79
VC 14,27 | 56,14 | 37,56 21,64 21,71 29,94
MIN 418,90/ 0,70 | 75,00 132,30 141,10 154,70
MAX 621,70|376,70/178,70 244,90 250,30 330,00

Xemuuenynosara e nosvsaxapug
Hanb/IHO CMW/1TaeM, YCBOUM OT XNBOTHUTE
N OCHOBEH KOMMOHEHT B pacCTUTesiHaTa
Knetka. Konnm4yecTtBOTO Ha nonnosnga
xeMmumuenynosa MMa BUCOKa CTeNneH Ha
BapupaHe, KOeTto € BUgHoO OT MaKkCumasi-
HuTe (132.3 g kg CB 1 244.9 g kg™ CB)

Hemicellulose is a polysaccharide
completely digestible, easily assimilated
by animals and a major component in the
plant cell. The amount of hemicellulose
polyoside has a high degree of variation,
which is evident from the maximum (132.3
g kg'1 DM and 244.9 ¢ kg'1 DM) and
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N MVHUMaNHW CTOMHOCTW, MNpW cpegHa
cToliHocT X= 190,94 g kg* CB. C Haii-
BMCOKa CTEMEH Ha NUrHudukauns e cmec-
KaTa Ha 3Be3jaH C 4yepBeHa Bfacartka
(330.0 g kg* CB), a C Hail-HuCKa Tasu ¢
TuMoTelika (154.7 g kg™ CB). CpepgHata
CTOMHOCT Ha CTeneHTa Ha JMrHndukaumus
Ha BCUYKM W3MNUTAHU TPEBHU CMECKU €
233,12 ¢ kg'l CB wu nokasa BWUCOK
BapvaLmoHHua koeduumneHT (VC =29,94).

Mo-HucknuTe HMBa Ha KAJ1 B Tpeso-
CTOS Ha CMecKaTa 3Be3faH + TumoTelika
(75.0 g kg CB), npegswxaat no-BUcoka
CMW1aeMOCT Ha BIaKHWUHHUTE KOMMOHEH-
TM B CbCTaBa Ha MNONYyYEHUSs OT TAX
dypax. OTueTeHaTa cpefHa CTOMHOCT Mo
TO3M nokasaten e 128,54 g kg* CB, a
BapupaHeTo e C BUCOKa CTeneH Ha U3MeH-
YMBOCT cnopej BapuauMoHHUA Koediu-
umeHT (VC =37,56).

dypakHaTa mMaca KakTo Ha camo-
CTOATE/THUSI MOCEB 3Be3fJaH Taka M Ha
CMEeCeHMTE TPEBOCTOM HE Ce pas/jimyaBa
Nno CbAbpXaHWe Ha KonmyecTBo bpyTHa 1
obmeHHa eHeprus (Tabnumya 3), KOATO
perynvpa 06MeHHWTE NpPOLEecu B XUBO-
TUHCKMSI opraHn3bM. C Hali-BUCOKO CbAbp-
XaHue Ha KPbMHW efuHuLM 3a MISKO
(KEM — 0.78 B kg CB) u pactex (KEP —
0.71 B kg CB) ca camocToATENHUS NOCEB
N cMeckata 3Be3faH + TumoTelika. Xpa-
HUTEsIHaTa CTOMHOCT Ha DypaxnTe 3aBu-
cu OT npeobnagasalima 60TaHUYECcKN CbC-
TaB Ha TpeBOCTOSA. BUCOKOTO yyactue Ha
3Be3jaHa B TPEeBOCTOSA, NOBMUSA eHepruii-
HaTta XpaHuTenHa CTOMHOCT Ha TPeBO-
CTOS, KaTo NMOBULUM NPaBOMPONOPLNOHaIT-
HO HeliHUTEe OCHOBHM MokalaTtenu. AHanu-
3bT Ha AaHHUTE MO BapuaHTW, COYN Ye
CblLEeCTBEHA pas3Mka B MOJSyYeHUTe
pes3ynTaTu No OTHOLWIEHME CbAbPXAaHMETO
Ha KPbMHU €QUHMLM 32 MJISKO U pacTex
BbB (DypaxkHaTa Maca Ha WU3NUTaHUTe cme-
CEHMN TPEeBOCTOM He e yCcTaHoBeHa. ChliaTta
TEHAEHUMS] e HabnwogaBaHa U Mo OTHoLUe-
HWe Ha bpyTHaTa 1 06MeHHa eHeprus.

minimum values, at an average value of
X= 190.94 g kg’ ' DM. The mixture of
bird's-foot-trefoil with red fescue (330.0 g
kgt DM) had the highest degree of
lignification, and the lowest one was found
in Timothy grass (154.7 g kg™ DM). The
average value of the degree of
lignification of all tested grass mixtures is
233.12 ¢ kg'1 DM and showed a high
coefficient of variation (VC = 29.94).

The lower levels of ADL in the
grassland with a mixture of bird’s-foot-
trefoil + Timothy grass (75.0 g kg™ DM)
provide for higher digestibility of the fiber
components in the feed composition. The
reported mean value was 128,54 g kg™
DM, and the variation had a high degree
of variability according to the variation
coefficient (VC = 37,56).

The feed mass of both the pure
crop of bird's-foot-trefoil and mixed
grasslands did not differ in content of the
amount of gross and exchange energy
(Table 3), which regulates the metabolic
processes in the animal organism.

The highest content of feed units for milk
(FUM — 0.78 in kg DM) and growth (FUG —
0.71 in kg DM) were found in the pure
crop of bird's-foot-trefoil and the mixture of
bird's-foot-trefoil + Timothy grass. The
nutritional value of feed depends on the
prevailing botanical composition of the
grassland. The high share of bird's-foot-
trefoil in the grassland had an impact on
the energy nutritional value of the
grassland, as it raised its main indicators
proportionately. The analysis of the data
by variants shows that there wasn't any
significant difference in the content of milk
and growth units in the feed mass of the
mixed grasslands. The same trend has
been observed in terms of gross and
exchange energy.
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Tabnuua 3. EHepruiiHa XpaHuUTenHa CTOMHOCT Ha CMeCceHM TpeBOCTOoM OT
60060B0O-XNTHN NuBaaHU Tpesn (MJI/kg CB)
Table 3. Energy nutritional value of mixed grasslands of legumes-grass meadow

grasses (MJ/kg DM)

BapunaHTtu
Variants BE/GE | OE/EE | KEM/FUM | KEP/FUG

3Be3/aH (KoHTposa)
bird’'s-foot-trefoil (control) 19,43 8,45 0,78 0,71
3BE34aH + exoBa rnasula
bird’s-foot-trefoil + cock’s-foot 18,99 7,98 0,73 0,66
3Be3[aH + yepBeHa BracaTtka
bird’s-foot-trefoil + red fescue 19,19 7,96 0,73 0,65
3Be3gaH + TMMOTeka
bird’'s-foot-trefoil + Timothy grass 18,89 8,15 0,75 0,68
3Be3aaH + exoBa rf1aBuia + YepBeHa Bnacartka + TUMoTelika
bird’'s-foot-trefoil + cock’s-foot + red fescue + Timothy grass 19,18 8,14 0,74 0,67
X 19,14 8,14 0,75 0,67
SD

0,21 0,20 0,02 0,02
VC

1,09 2,41 2,78 3,42
MIN

18,89 7,96 0,73 0,65
MAX

19,43 8,45 0,78 0,71

B cmeckuTe CcbabpXaHMETO Ha
CYpOB MPOTEVH B CbCTaBa Ha pekosTupa-
HaTta 6uomaca, perucrTpvpa Hali-BMcoka
nosoXmTenHa kopenayus ¢ nokasaresns —
TErnoBeH NPOLEHT Ha 6060BUTE KYNITYpK
(r=0,9501) M B KOHTpacT Hali-BMCOKa
oTpuuaTenHa kopenauMoHHa 3aB1CUMOCT
€ nokasarens xemuuenyno3sa (r=-0,9037)
(Tabnuua 4). EpekTMBHOTO 0NON30TBOPS-
BaHe Ha CMeceHuTe TPEeBOCTOM U TAXHaTa
XpaHuTesiHa CTOMHOCT ca TACHO CBbp3aHu
C aHa/M3a Ha OCHOBHMS XUMWYEH CbCTaB
N CbCTaBa Ha KOMMOHEHTUTE Ha KIeTbu-
HUTe cTeHn. KonnyecTBOTO Ha cypoBuTe
B/IaKHMHM TOKa3Ba CpaBHUTEHO A06pa
noioXmTenHa kKopenauuss CbC CTOMHOC-
TuTe Ha KAB (r=0,9140) n KA (r=0,9224)
B CyxOTO BeLlecTBO. MpOLEeHTHOTO yyac-
TWEe Ha XWUTHUTE TpeBu B TPEBOCTOS onpe-
[ens 1 BUCOKUTE MM KOpenauuoHHW 3aBu-
cumoctn ¢ HAB (r=0,9243) n cbabpxa-
HMeTo Ha xemuuenynosa (r=0,9145). Mpo-
LEeHTHOTO yyacTne Ha 6060BUTE TpeEBU €
€[VHCTBEHO B MO-BUCOKa KOpenaumoHHa
3aBMCMMOCT C KPbMHUTE eguvHuuUM 3a
Mnsko (r=0,7469). KucesnmHHo aetepreHT-
HUTE BNAKHUHW KopesivpaTt B NOJIoXKUTEeN-
Ha Kopenauus ¢ HeyTpasiHO AEeTEPreHTHU-
Te BnakHuHM (r= 0,8509), a xemuuenyno-

In the mixtures, the crude protein
content of the harvested biomass
demonstrated the highest positive
correlation with the weight percentage of
leguminous crops (r=0.9501) and in
contrast the highest negative correlation
with hemicellulose (r=-0.9037) (Table 4).

The effective use of mixed grasslands and
their nutritional value are closely related to
the analysis of the basic chemical
composition and composition of cell wall
components. The quantity of crude fiber
indicates a relatively good positive
correlation with the values of ADF
(r=0.9140) and ADL (r=0.9224) in dry
matter. The percentage share of grasses
in the grassland also determines their
high correlation dependencies with NDF
(r=0.9243) and the hemicellulose content
(r=0.9145).

The percentage share of legumes is only
in a higher correlation with feed units for
milk (r=0.7469).

Acid detergent fibers are in positive
correlation with neutral detergent fibers
(r= 0.8509) and hemicellulose is in high
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3ara e BbB BMCOKa MOJOXMTEsTHA Kopena-
UMA C KUCENMHHO [EeTepreHTHUTE Blak-
HUHW (r= 0,9776). KucennHHo AeTtepreHT-
HUA JIMTHUH € B NOJIOKUTE THA Kopenauus
¢ xemuuenynosata (r=0,6379) u B
oTpuuatenHa c uenynosarta (r= -0,7809)
U KPbMHUTE efuHuua 3a Mnako (r= -
0,7916) u pactex (r= -0,8258). Llenyno-
3ata e B MOMoXWTeNHa 3aBUCUMOCT C
KpbMHUTE eauHuMLa 3a Mnsako (r= 0,5799)
n pactex (r=0,5764 ). BpoAT Ha KPbMHUTE
eaVHULM 3a MJISKO U pacTex, perucTpu-
par 3HauvMa 3aBMCUMOCT MOMEXAY CW,
n3paseHa C BWCOK KOpesaumoHeH Koedu-
umeHt — r=0,9845, koOiiTO € Hal-BUCOK
CNPsIMO BCUYKM OCTaHasIM nokKasartesiu.

positive correlation with acid detergent
fibers (r= 0.9776).

Acid detergent lignin is  positively
correlated with hemicellulose (r=0.6379)
and negative with cellulose (r= -0.7809)
and feed units for milk (r= -0.7916) and
growth (r=-0.8258). Cellulose is positively
dependent on feed wunits for milk
(r= 0.5799) and growth (r=0.5764). The
number of milk and growth units recorded
a significant dependence on each other,
expressed with a high correlation
coefficient — r=0.9845, which is highest
than all other indicators.

Tabnuua 4. KopenaunmoHHN 3aBUCUMOCTU MexXay rnokasartenurte 3a nooms (kg ha’
Y yuyacTueTo Ha csTUTE TpeBU (%) B TPEBOCTOSl U CbCTaBa U XpaHWUTesHaTa
CcTOMHOCT (g kg'l DM) Ha MHOroroguLHnN XNTHO-6060BN TPEBHU CMECKN g kg'l
DM

Table 4. Correlations between yield indicators (kg ha™®, share of sown grasses
(%) and the content and nutritional value (g kg~ DM) of perennial grass-legume

mixtures
[06/B a‘

Mokasarenn cyxa maca cn CBn |6060BM|xuTHn | HOB | KAB | KA1 [Xemuuenynosallenynosa KEM
Indicators dry mass yield CP CFr_|legumesigrasses| NDF | ADF | ADL |Hemicellulose |Cellulose| FUM
\nobuB cyxa maca
dry mass yield 1]
crn/cp -0,7213 1
CBn/CFr 0,8412-0,6282 1]
Tern. %, 60608K
weigth % legumes| -0,6596| 0,9501-0,5585 1
Tern. %, XUTHu
weight % grasses 0,8481-0,8195 0,8526| -0,8693 1
HAB/NDF 0,7930-0,8096| 0,6121] -0,9125| 0,9243 1
KAB/ADF 0,9581}-0,8230| 0,9140) -0,7870 0,9516| 0,8509 1
KAJ1/ADL 0,6001}-0,5156| 0,9224) -0,3929| 0,6585) 0,3289 0,7234 1
Xemuuenynosa
Hemicellulose 0,9466/-0,9037| 0,8304] -0,8458| 0,9145| 0,8616| 0,9776| 0,6379 1
Llenynosa
Cellulose -0,7505| 0,43401-0,7956| 0,2060-0,4610-0,2300-0,6928-0,7809 -0,6671] 1
KEM/FUM -0,8472] 0,7258-0,9423| 0,7469-0,9725-0,8179-0,9505-0,7916 -0,8776,  0,5799 1
KEP/FUG -0,7873] 0,60201-0,9506| 0,6310-0,9229-0,7276/-0,89511-0,8258 -0,7893  0,57640,9845

N3BOAN

OT cmeceHuTe noceBu CMeckaTa Ha
3Be3JaH C uyepBeHa Bfacatka e c Hali-
BMCOKO Cbbp)KaHMe Ha CYpOB MPOTEUH Y
Kasymia. Mo-Huckute HMBa Ha KAJ1 B Tpe-

CONCLUSIONS

Of the mixed crops, the mixture of
bird’'s-foot-trefoil with red fescue had the
highest content of crude protein and
calcium. The lower levels of ADL in the

152



BOCTOSl Ha CMecKaTa 3Be3fiaH + TUMOTENKA
(75.0 g kg CB), npegswxaat no-Bucoka
CMWNAeMOCT Ha BNAakHWHHUTE KOMMOHEH-
TM B CbCTaBa Ha MNONYYEHUs OT THAX
hypax. Cwmeckata 3Be3gaH + exoBa
rnasuua + 4yepBeHa BJslacaTka + TUMOTeNKa
€ C Hai-BUCOKO CbAbpXaHne Ha Kauuii n
Han-HUCKO Ha dpocdop. KpbMHUTE eanHK-
UM 3a MAsko 1 pactex B g kg' B CB ca c
Hali-B/COKa MONOXMTE/THA KOpenauuoHHa

grassland with a mixture of bird's-foot-
trefoil + Timothy grass (75.0 g kg™ DM)
provide for higher digestibility of the fiber
components in the feed composition. The
mixture of bird’s-foot-trefoil + cock’s foot +
red fescue + Timothy grass had the
highest calcium content and the lowest of
phosphorus. Feed units for milk and
growth in g kg'1 DM had the highest
positive correlation (r = 0.9845).

3asucumocrt (r=0,9845).
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PE3IOME

MpoyyBaHeTO € HanpaBeHo Mpe3
nepuopa 2014-2016 r. B ONUTHOTO Mone
Ha NHCTUTYT no uapesuuara - rp. KHexa.
N3cnegsaHu ca xmbpmnante KH-517, rpyna
500 — 600 no ®AO u rbcToTn 5500 p/da n
6000 p/da; KH-613 oT rpyna Hag 600 no
®AO 1n rbcTtotn 5200 p/da 1 5700 p/da.
LlapeBuuata e oTrnexaaHa npu KOHTPO-
NneH BapuaHT Ty — 6e3 TopeHe 1 [Be HMBa
Ha TopeHe: T; — NgsPs4Kes T2 —
N17P108K128. MpunoxeHa e sb3npuerara
3a palioHa arpoTexHuka. Llenta Ha npo-
yuyBaHeTO e [a ce Hanpasu cTaTucTudec-
Ka oueHka Ha fobusa Ha xnbpuan KH-517
n KH-613. Han-Bucok cpegeH [n[ob6us

X = 896,00 kg/da oT xubpug KH-517 e
noslydeH npu rbctota 6000 p/da 1 ToposBa
Hopma NgsPs 4Ke 4. Mpu cbLmA BapnaHTt u
npes 2016 r. OoT npoyyBaHua Xubpug e
OTYeTEH WM HaW-BMCOK  MoTeHumwan
Max=965,00 kg/da. Mpu TO3M XM6PUA
KoedmumeHTa Ha BapupaHe Ha gobusa e
Hali-HucbK CV = 4,82% 3a 2014 r. n 5500
p/da n Hait-Bucok CV = 15,22% 3a 2016 r.

SUMMARY

The study was conducted in
2014-2016 in the experimental field of the
Maize Research Institute - Knezha. The
hybrids Kn-517 group 500 - 600
according to FAO and densities 5500 n/da
and 6000 n/da were studied; Kn-613 from
group over 600 according to FAO and a
densities 5200 n/da and 5700 n/da. Maize
is grown in control variant Ty - without
fertilization and two levels of fertilization:
T1 - NgsPs4Ks4 and T, — N17P10gKi28. The
agrotechnics adopted for the region is
applied. The aim of the study is to make a
statistical assessment of the vyield of
hybrids Kn-517 and Kn-613. The highest

average yield of X = 896.00 kg/da, from
hybrid Kn-517 was obtained at a density
of 6000 n/da and a fertilizer rate
NgsPs 4Ks.4. In the same variant and in the
2016 from the studied hybrid the highest
potential Max = 965.00 kg/da was
reported. In this hybrid the coefficient of
variation is the lowest CV = 4.82% for
2014 and 5500 p/da and the highest

155



n rbctoTa 6000 p/da. Xnbpmug KH-613 ce
Xapaktepusmpa c Hai-B1coka npoaykTuBs-
HOCT npu rectota 5700 p/da n TopeHe ¢
NgsP54Ke 4. PeanuanpaHnat oT To3n Ba-
puaHT cpefeH aobus e X = 784,00 kg/da.
MakcumaneH pesyntatr Max = 871,00
kg/da e nonyyeH npe3 2015 r. u m3non-
3gaHe Ha pgosata TOp N;7P10sKizs.
KoeuumeHTbT Ha BapupaHe Ha Jobusa
Ha xnbpug KH-613 e Hail-Hucbk CV =
7,66% npe3 2014 r. n 5200 p/da n Hai-
Bucok CV = 17,00% npe3 2015 r. n 5700
p/da.

KntouoBu oymMu: uapesuua,
Xnbpuan, nobus, rLctoTa, TOpeHe

YBO/,

LlapeBuuata € OCHOBHa 3bPHEHO-
hypaxHa kyntypa 3a ctpaHata. Mo nno-
WM M 3HaYeHUEe cpef, 3bPHEHO-XKUTHUTE
Cce Hapexja Ha BTOpPO MACTO cnep nie-
HMuaTa. KbMm ycnoBusitTa Ha BbHLIHATa
cpepa, uapeBuuata e B3ucKaTesiHa no
OTHOLWIEHME Ha Tom/MHaTa u Bnarata. Y
Hac 3a rosisiMa 4act OT cTpaHaTa Temne-
paTypHuTe yc/noBusi ca 6naronpuaTHy 3a
OTrIeX4aHeTo i, HO orpaHuyaBaly, oak-
TOp OOMKHOBEHO ca Ba/siexute, nopagu
KoeTo Te ca OT pellaBallo 3HavyeHue
Zarkov, 2001; Koteva, and Varlev, 2003).
Hannuneto Ha ronsam Habop OT Xmbpuaw,
KOMTO HaykaTa npej/iara Ha npaktukara c
pasnMyeH nepvwog Ha Beretauuns pgasa
Bb3MOXHOCT 3a Hali-e(DEKTMBHOTO UM U3-
non3BaHe 4Ype3 TAXHOTO KOMOWHWpaHe B
efHa copToBa CTPyKTypa, B 3aBUCUMOCT
OT MOYBEHUTE M arpoTEXHUYECKN hakTopu
3a OTAe/HMTE pailoHM Ha cTpaHaTa
(Berchev, 1988; Angelov, 1994; Angelov
and Valchinkov, 2009; Angelov and
Glogova, 2010).

LlapeBuuata ce oT/iMyasa C MHOMO
rofisiMa reHeTuyHo obycnoBeHa NpPoaykK-
TUBHOCT, 3a pea/inu3anpaHeTo Ha KOATO BInA-
HMEe OKa3BaT palioHbT C XapakTepHuTe
NMOYBEHO-KNMMMATUYHM YCIOBUSI U Npwaa-
raHuTe arpoTexHuyeckn MeponpusaTUs.
O6paboTkata Ha noyBaTta W TOPEHETO
Mmat CbLLECTBEHO 3HAYEHME U ca OCHOB-
HW efIeMeHTVU B KOMMJekca OT arpoTex-

CV=15.22% for 2016 and density of 6000
n/da. Hybrid Kn-613 is characterized by
the highest productivity at a density of
5700 n/da and fertilization  with
NgsPs4Ks4. The average yield realized by
this variant is X = 784.00 kg/da. Maximum
result Max = 871.00 kg/da was obtained in
2015 and using the dose of fertilizer
N17P105K128. The coefficient of variation in
the yield of hybrid Kn-613 hybrid is the
lowest CV = 7.66% in 2014 and 5200 n/da
and the highest CV = 17.00% in 2015 and
5700 n/da.

Key words: maize, hybrids, yield,
density, fertilization

INTRODUCTION
Maize is the main grain and fodder
crop for the country. In terms of area and

importance among cereals it ranks
second after wheat.
To the conditions of the external

environment maize is exacting in terms of
heat and moisture. In our country for a
large part of the country the temperature
conditions are favorable for its cultivation
but the limiting factor is usually the
precipitation, which is why they are crusial
(Zarkov, 2001; Koteva and Varlev, 2003).

The presence of large set of hybrids that
science offers in practice with different
vegetation periods allows for their most
effective use by combining them in a
varietal structure depending on soil and
agronomic factors for different regions of
the country (Berchev, 1988; Angelov,
1994; Angelov and Valchinkov, 2009;
Angelov and Glogova, 2010).

Maize is characterized by a very
high genetically determined productivity
the realization of which is influenced by
the area with the characteristic soil-
climatic conditions and the applied agro-
technical measures.

Tillage and fertilization are essential and
are key elements in the complex of
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HUYECKM MEeponpuaTUs, KOWUTO BAUAAT
BbpXy Aobusa n kayectsoTo My (Nankov,
2006; Bazitov and Gospodinov, 2007;
Glogova, 2018).

Llenta Ha npoyyBaHeTo e pga ce
HanpaBu CcTaTUCTMYecKka OueHKka Ha
pobuea Ha xubpuam KH-517 n KH-613, B
3aBMCMMOCT OT MWHEPa/IHOTO TOPEHe U
rbCTOTa Ha Nocesa

MATEPVAJT U METOOU

MpoyyBaHeTO e HanpaBeHO Mpes3
nepuoga 2014-2016 r. B ONMTHOTO Mosne
Ha VIHCTUTYT Mo uapesuuata - rp. KHexa.
O6ekT Ha wuscnegBaHe ca cnegHuTe
xnépuan uapesuua: KH-517, rpyna 500 —
600 no ®AO n rbcToT 5500 p/da 1 6000
p/da; KH-613 oT rpyna Hag 600 no ®AO un
rbcToTn 5200 p/da n 5700 p/da. LlapeBu-
uata e oTriexgaHa npuv  KOHTPOJeH
BapuaHT T, (6e3 TopeHe) n ABe HMBa Ha
TopeHe T1 — NgsPs4Ke4; T2 — N17P10gKi2 8.
M3BbplleHa € OCHOBHa 06paboTka Ha
noysata Abnboka opaH Ha 23-25 cm.
Mpe3 nponeTtTa ABYKpPaTHO KyNTUBUPAHE C
6paHyBaHe Ha 10-12 cm n 6-8 cm. lNpe3
Beretaumsita ABykpaTtHoO okonasaHe. [Mpbc-
KaHe C xepouunan cpelly LWMPOKOUCTHU
XUTHW nneeenu ¢ Fapgonpum nawc rong -
400ml/da cnep centba npean NOHMKBaHe
Ha KynTyparta. Ynotpeba Ha MatoH npes
Beretauuata BbB (pasa 5-6 nuct - 110
ml/da. W3non3esaHe Ha QyHrIMUMAN W
WHCEKTUUMAM  Cpely  UKOHOMWYECKU
Ba)XHW 60/1€CTM N HENPUATENN NPU HEO0O6-
xoammocT. MaTematumyeckata obpaboTka
Ha gaHHuTe e no Genchev et al., 1975.

MpoyyeHn ca crnefHUTe nokasartesiu:
cpegeH pgo6us (X kg/da cpegHo 3a
nepvoga no BapuaHtn (T, Ty , To) ©
cpepeH aobus ot Tpute BapuaHTa(Ty, T 1
T,) nNo rogMHM K cpegHo 3a nepuoga
2014-2016 roguHa; MuHumaneH (Min) n
MakcumaneH (Max) p[obwuB cpegHo 3a
nepvoga no sapuaHtn ( To, Ty, T2) 1 OT
Tpute BapuaHTa( Tg, T1 4 T2) NO rOANMHN U
cpefHo 3a nepuoga; pasmax (D=Max-Min)
[006MB; CTaHAAPTHO OTK/TIOHEHMWE

agronomic measures that affect yield and
quality (Nankov, 2006; Bazitov and
Gospodinov, 2007; Glogova, 2018).

The aim of the study is to make a
statistical assessment of the vyield of
hybrids Kn-517 and Kn-613 depending on
the mineral fertilization and crop density.

MATERIAL AND METHODS

The study was conducted in the
period 2014-2016 in the experimental field
of the Maize Institute - Knezha. The
following maize hybrids are the subject of
research: Kn-517 group 500-600 according
to FAO and densities 5500n/da and 6000
n/da; Kn-613 from a group over 600
according to FAO and densities 5200n/da
and 5700 n/da. Maize was group in
control variant T, (without fertilization) and
two levels of fertilization: T; — Ngs Ps 4 Ke 4:
T, — N17 P1og Ki2g. The main tillage of the
soil has been deep plowing at 23-25 cm.
In the spring double cultivation with
harrowing at 10-12 cm and 6-8 cm. During
the vegetation double hoeing. Spraying
with  herbicides against deciduous
wheaten weeds with Gardoprim plus gold-
400 ml/da after sowing before crop
emergence. Use of Maton during the
vegetation in phase 5-6 leaves — 110
ml/da. Use of fungicides and insecticides
against economically important diseases
and pests if necessary. The mathematical
processing of the data is according to
(Genchev et al., 1975).

The following indicators were studied:
average yield (X kg/da average for the
period under options (T, T; and T,) and
average yield from the three options (T,
T, and T,) by years and average for the
period 2014-2016; minimum (Min) and
maximum (Max) yield on average for the
period by variants (To, T, and T,) and of
the three variants Ty, T, and T, by years
and on average for the period; amplitude
(D=Max-Min) yield; standard deviation
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N OTHOCUTENHa CTOMHOCT Ha cpegHata
rpelwka:

Sm ==

PE3YJITATU N OBCBXOJAHE

Mpu oTrnexpaHe Ha uapesuua-Ta
xnépug KH-517 npu rectota 5500 p/da e
peanv3vpaH cpefeH [A[obuB, KoWTo ce
nu3meHs ot 665,67 kg/da no 842,00 kg/da
3a BapuaHTa c ynoTpeba Ha ABoOiiHa fo3a
Top T, (Tabnmua 1). CToiAiHOCTTa Ha
CTaHOAPTHOTO OTK/IOHEHME € Hali-Hucka
S 16,54 kg/da npu oTrnexpgaHe Ha
uapesuuata B eCTecTBeHU ycnoBus 6e3
ynoTpeba Ha MuHepaseH Top. Haii-Bmcok
yncneH m3pas Ha S = 99,07 kg/da e npu
TopeHe C NgsPs4Kes. ChblyaTa 3akoHO-
MEPHOCT Ha MpoOMsHa ce Habnwgasa W
npuM CTOMHOCTTA Ha CTaHgapTHarta
rpewka. HeWHuAT pesyntar Bapupa oOT
SX = 9,56 kg/da 3a Ty go 57,26 kg/da 3a
T,. OTHocuTenHata I CTOMHOCT € C
nofo6HO U3MEHEHWe 1 e B rpaHuuaTa ot
SX9p = 1,44 3a KoHTponaTta Ao SX% = 6,81
3a eguHM4yHata pgosa Top. JaHHuTe
npeacraBeHn B Tabnuuata ybeantesnHo
nokaseart, 4Ye MUHUMaSHMA [O6MB NoOsy-
yeH OT xmbpua KH-517 e C Hail-HUCHK
yncneH m3pas 643,00 kg/da 3a BapuaHTa
6e3 TopeHe, a Haii-Bucok 721,00 kg/da
TOn e nmpu ynoTpeba Ha [ABONHO KO-
yecTBO TOP T,. MO OTHOLIEHNE HA MaKcu-
ManHUs  Jo6uB, MWHMMasIHA CTOMHOCT
682,00 kg/da e nonyyeH oT oTrnexgaHe
Ha LapeBuuaTa Nnpy ecTeCTBEHUN YC/I0BUS.

|

n—1

coefficient variation

5.100

X

average error
S

Vn

and the relative value of the mean error

100

-

RESULTS AND DISCUSSION

When growing maize hybrid Kn-517
at a density of 5500 n/da, an average
yield was realized whish varied from
665,67 kg/da to 842,00 kg/da, for the
variant using a double dose of fertilizer T,
(Table 1). The value of the standard
deviation is the lowest S=16,54 kg/da
when growing maize in natural conditions
without the use of mineral fertilizer. The
highest numerical expression of S=99,07
kg/da is when fertilizing with Ngs Ps 4 Kg 4.
The same patern of change is observed in
the value of the standard error. Its result
varies from SX=956 kg/da for T, to

SX=57,26 kg/da for T,. Its relative value
has a similar change and ranges from
SX9%=1,44 for the control to SX% = 6,81
for the single dose of fertilizer. The data
presented in the table convincingly show
that the minimum yield obtained from the
hybrid Kn-517 has the lowest numerical
expression 643,00 kg/da for the variant
without fertilization and the highest 721,00
kg/da it is when using double fertilizer T».

Regarding the maxsimum vyield the
minimum value of 682,00kg/da is obtained
from growing maize under natural
conditions.
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Tabnunua 1. Ctatucrtmyecka oueHka Ha go6busa (kg/da) Ha xubpuan KH-517 wn

KH-613 cpenHo 3a nepunoga 2014-2016 r.

Table 1. Statistical analysis of grain yield (kg/da) of maize hybrids Kn-517 and

Kn-613 average for the period 2014-2016

BapuaHtu CTtatnuctuyeckm sennymHu / Statistical magnitudes
Variants X S SsX | X% Min Max D CV%
KH-517 To 665,67 | 16,54 9,56 1,44 643,00 | 682,00 39,00 2,48
5500 p/da  Ti 840,33 | 99,07 57,26 6,81 702,00 | 932,00 | 230,00 | 11,79
T, 842,00 | 85,56 | 49,46 5,87 | 721,00 | 903,00 | 182,00 | 10,16
KH-517 To 687,00 | 20,41 11,80 1,72 662,00 | 712,00 50,00 2,97
6000 p/da T 896,00 | 56,34 | 32,57 3,63 827,00 | 965,00 | 138,00 6,29
T2 871,00 1,63 0,94 0,11 869,00 | 873,00 4,00 0,19
KH-613 To 571,67 | 55,86 32,29 5,64 494,00 | 623,00 | 129,00 9,77
5200 p/da T 760,00 | 11597 | 67,03 8,82 596,00 | 843,00 | 247,00 | 15,26
T, 750,33 | 136,05 | 78,64 | 10,48 | 558,00 | 851,00 | 293,00 | 18,13
KH-613 To 584,00 | 34,76 | 20,09 3,44 | 540,00 | 625,00 | 85,00 5,95
5700 p/da T2 784,00 | 90,38 | 52,24 6,67 | 657,00 | 860,00 | 203,00 | 11,53
T, 764,00 | 112,82 | 65,21 8,53 608,00 | 871,00 | 263,00 | 14,76
To - NopoKo — KOHTpO/1a
T1— NgsPs.4Ke 4
T2 — N17P108K12s
MakcumaneH pesyntat 932,00 A maximum result of 932,00 kg/da

kg/da e nony4yeH OT M3nonssaHe Ha eau-
HUYyHaTa go3a Top T;. MNogobHa 3akoHO-
MEPHOCT ce Hab/naaBa U 3a CTOMHOCTTa
Ha pa3smaxa, koiTo Bapupa ot D = 39,00
kg/da go D = 230,00 kg/da, cbOTBETHO 3a
BapuaHTn Ty 1 T,. KoehmyneHTsbT Ha Ba-
pupaHe e Hali-Hucbk CV = 2,48% 3a oOT-
rnexpjaHe Ha LapeBuyHusA xnbpug KH-517
B €CTeCTBEHM yc/noBusA. Hali-BMCOK TO3u
nokasaten e npu TopeHe C NgsPs 4K 4,
cboTBeTHO CV = 11,79%. OT xubpug
KH-517 oTrnexnaH B eCTeCTBEHU YCN0BUA
M rectota 6000 p/da e nonyyeH cpepeH
pobue 687,00 kg/da. Cnep ynotpeba Ha
MuHepasieH Top B Ao3a NgsPs 4Ke 4, 406K-
BbT HapacTtea ¢ 30,42%, a npu yaBosiBa-
He Ha TopoBata HopMa N;7PipgKizg, Cb-
OTBETHO C 26,78%. CTaH4apTHOTO OTK/10-
HeHue 3a oTAesiHUTe BapuaHTu Bapupa B
AnanasoH ot 1,36 kg/da 3a TOpeHe c
ABoiHaTa go3a Top T, fo S = 56,34 kg/da
3a eguHu4YHaTa TOopoBa. CTraHfapTHaTa
rpewka e € Hail-Hucka  CTOMHOCT
SX = 0,94 kg/da 3a ynotpeba Ha ABOIHO
KO/IMYEeCTBO TOP W Hali-ronsma SX = 3257
kg/da 3a TopeHe ¢ NgsPs4Ks4. OTHOCK-
TenHata CTOMHOCT Ha noco4yeHata Besnu-
ysnHa cnejBa cbliata TeHAeHuua Ha

was obtained by using the single dose of
T, fertilizer. A similar pattern, is observed
for the value of the range, which varies
from D=230,00 kg/da respectively for
variants To and T;.

The coefficient of variation is the lowest
CVv=2,48 for growing the maize hybrid
Kn-517, under natural conditions. This
indicator is highest when fertilizing with
Ngs Ps4 Kg 4, respectively CV=11,79%. An
average vyield of 687,00 kg/da was
obtained from the hybrid Kn-517 grown in
natural conditions and density 6000 n/da.
After use of mineral fertilizer in a dose of
Ngs Ps4 Kg 4 the yield increases by 30,42%
and when doubling the fertilizer rate
N1 P10'8 Klzyg reSpeCtively by 26,78%. The
standard deviation for the individual
variants varies in the range from 1,36
kg/da for fertilization with the double dose
of T, fertilizer to S=56,34 kg/da for the
single fertilizer rate. The standard error
has the lowest value of SX=0,94 kg/da for
use of double amount of fertilizer and the
highest S¥=32,57 kg/da for fertilization Ng s
Ps4 Kes4. The relative value of the
specified value follows the same trend
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n3MeHeHne, cboTBeTHO SX = 0,11 3a
BapuaHT T, no SX% = 3,63 3a T;. OT
JaHHUTe B Tabnuuarta ce BUxAa, 4e
nosly4eHnss MWHUMasieH p[o6uB e  Haii-
HMCBK 662,00 kg/da 3a KOHTpO1aTa u Haii-
Bucok 869,00 kg/da 3a TOopeHe C MuHe-
paneH Top B CboTHOWEHUE Ni7P1ggKizs.
Mo OTHOLWEHWe Ha MakcumanHus [obvs
Hali-HUCbK pe3ynTtaT e MnoslyyeH OTHOBO
npu BapuaHTa 6e3 TopeHe, CbOTBETHO
Max = 712,00 kg/da. MakcumanHa cToii-
HOCT Ha Ta3u BesmunmHa Max = 965,00
kg/da e ycTaHOBEH OT [OeilcTBMETO Ha
TopoBarta Hopma NgsPs4Ks 4. Mpy n3non-
3BaHe Ha chbliata fo3a Top ce Habnoja-
Ba W Hail-rosiima 4YucnieHa CTOMHOCT Ha
pasmaxa D = 138,00 kg/da. JaHHuTe oT
Tabnuuara yb6eauTesiHO Mokassar, u4e
KoeMUMEHTBT Ha BapupaHe ce U3MeHs B
AnanasoH ot CV = 0,19% 3a T, Ao
CV =6,29% 3a T;.

OT xnbpug KH-613, oTrnexagaH npu
rbctota 5200 p/da wn ecTecTBeHa
3anaceHoCcT Ha noysarta e peaivsmpaH
cpefeH pob6bus ot 571,67 kg/da. TMpwu
TOpeHe Ha uapesuLara ¢ MMHepaneH Top
B fo03a NgsPs4Ke4 [O0OMBBT HapacTsa C
32,94%. Mpu mn3nonssaHe Ha fBa NbTU
no-rosiAMo Konunyectso Top Ni7PiggKizg
NPOAYKTUBHUTE Bb3MOXHOCTU Ha MpoyY-
BaHuA xnbpug HapacTteart ¢ 31,19% cnps-
MO KoHTponata. CtaHAapTHOTO OTK/IOHe-
HWe 3a OTAesIHUTe BapuaHTu ce N3MeHS B
ananaszoH ot S = 5586 kg/da 3a
oTrnexgaHe Ha uapeBuuata 6e3 TopeHe
po S = 136,05 kg/da 3a ynotpeba Ha
N17P108K128. MOA06HA TEHOEHUMNA HaA Ba-
pupaHe ce HabnwjaBa U 3a cTaHAapT-

HaTa rpellka, CbOTBETHO SX = 3229
kg/da 3a T, gpo SX = 78,64 kg/da 3a T,.
N3paseHa B  MpoUEHT  MocoyeHarta

Be/INYMHA MMa CTonHOCTN SX% = 5,64 1
SX9% = 10,48. [laHHute B Tabnuua 1
nokasear, 4e Haii-ronaMm MUHUManeH
[obue Min = 596,00 kg/da e nony4yeH npu
ynotpeba Ha Toposata Hopma NgsPs 4Ks 4,
a MakcumaneH Max = 851,00 kg/da npwu
TopeHe C Ni7P1pgKi2g. Mpu n3nonssaHe
Ha CbLLOTO KO/IMYECTBO TOP € NoslydeHa u

respectively SX%=0,11 for option T, to
SX9%=3,63 for T;. The data in the table
show that the obtained minimum yield is the
lowest 662,00 kg/da for the control and
the highest 869,00 kg/da for fertilization with
mineral fertilizer in the ratio Ny; P1pg Kizg.

Regarding the maximum yield the lowest
result was obtained again in the variant
without fertilization respectively Max=712,00
kg/da. The maximum value of this value
Max=965,00 kg/da is established by the
action of the fertilizer norm Ngs P54 Kg 4.
When using the same dose of fertilizer the
highest numerical value of the range
D=138,00kg/da is observed. The data in
the table convincingly show that the
coefficient of variation varies in the range
from CV=0,19% for T, to CV=6,29%
for T,.

From the hybrid Kn-613 grown at a
density of 5200 n/da and natural soil stock
an average yield of 571,67 kg/da was
realized. When fertilizing maize with
mineral fertilizer at a dose of Ngs P54 Kg 4
the yield increased by 32,94%. When
using twice the amound of fertilizer
Ni7 Pios Kizg the productivity of the
studied hybrid increased by 31,19%
compared to the control.

The standard deviation for the individual
variants varies in the range from S=55,86
kg/da for growing maize without
fertilization to S=136,05 kg/da for use at
Ni7 P1og Kizg. A similar trend of variation
is observed for the standard error,
respectively S=32,29 kg/da for Ty to
SX=78,64 kg/da for T,. Expessed as a
percentage, the specified value has

values of SX%=5,64 and SX%=10,48.

The data in Table 1 show that the highest
minimum yield Min=596,00 kg/da was obtain-
ed using the fertilizer rate of Ngs P54 Kea
and the maximum Max=851,00 kg/da
when fertilizing with Ni; P1gg Ki2g. When
using the same amount of fertilizer, the
largest difference between the maximum
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Hai-ronsaMa pasnvka Mexay Makcuma-
HUA WU MUHUMaNHUSA [06MB, CbOTBETHO
D = 293,00 kg/da. KoethuumeHTbT Ha
BapvpaHe ce xapakTepusmpa Cc Hali-Hucka
cToliHOCT CV = 9,77% 3a koHTponara Tg u
Hai-Bucoka CV = 18,13% 3a BapuaHT T,.
Hair-Bucok cpegeH pob6us X = 784,00
kg/da oT xmbpug KH-613 e peasmaupaH
npu TopeHe € NgsPs4Kss M rbCTOTA Ha
nocesa 5700 p/da, a uncneHarta CTOMHOCT
Ha CTaHOAPTHOTO OTK/IOHEHWE € Hail-
Hucka S = 34,76 kg/da 3a BapuaHT Tg U
Haih-Bucoko S = 112,82 kg/da 3a T,.
MogobHa TeHAeHUMS ce Habnwgasa 1 3a
pesyntata Ha cpegHaTta rpewka. Hai-
HMCKa TS € 3a KOHTposaTta W Hali-BMcoka
3a TopeHe C Nj7P108Ki25, CBHOTBETHO
SX = 20,09 kg/da n SX = 65,21 kg/da.
OTHOcuTe/IHaTa CTOMHOCT Ha Ta3n Besu-
yvHa cnefBa cbljaTa 3aKOHOMEPHOCT Ha
nameHeHne SX% = 3,44 n SX% = 8,53.
Haii-Bucok MuHumanen gobms Min = 657,00
kg/da e ycTaHOBEH OT AeicTBMETO Ha
TopoBata HopMa NgsPs4Kes, a Makcu-
MasieH Max = 871,00 kg/da oT yaBosiBaHe
Ha po3ata Top Nj7Pi0gKizg. YncneHata
CTOMHOCT Ha pasmMaxa € Hali-mMasika
D = 85,00 kg/da 3a koHTponata Ty 1 Haii-
Bucoka D = 263,00 kg/da 3a BapuaHT T,.
CpefHo 3a nepuoga Ha npoy4yBaHe Koedm-
UMEeHTBbT Ha BapupaHe ce K3MeHs B rpa-
HuumTe oT CV = 5,95% 3a oTrnexagaHe Ha
uapesuuata 6e3 TopeHe go CV = 14,76%
3a ynotpeba Ha N;7P10 K12 s.

Ot xmbpug KH-517 otrnexagaH npwm
rectoTa 5500 p/da Hali-BMCOK cpepeH

po6us X = 835,67 kg/da e nonyueH npes
Tperata roguHa Ha  MpoOy4YyBaHETO
(Tabnuua 2). Moutn paBeH pe3ynTar 3a
nocoyeHata BenmunHa X = 833,33 kg/da
e nosy4eH un npu rectota 6000 p/da. Haii-
BUCOK MWHUManeH aobus Min = 712,00
kg/da e yctaHoBeH npe3 2015 r. npu no-
ronsimaTta rbctoTa. Hali-6naronpustHa 3a
npoy4yBaHusa xmbpug ce okaszana 2016 r.
Mpu nbpBaTa rbCTOTA MAKCUMASTHUAT
pobmB e Max = 932,00 kg/da, a npwu
BTopata Max = 965,00 kg/da. Cbuarta
3aKOHOMEpPHOCT ce HabnwgaBa M no

and minimum vyield was obtained

respectively D=293,00 kg/da.

The coefficient of variation is
characterized by the lowest value
CVv=9,77% for the T, control and the
highest CV=18,13% for the T, variant.

The highest average vyield X = 784,00
kg/da of hybrid Kn-613 was realized with
fertilization with Ngs P54 Kg4 and sowing
density of 5700n/da and the numerical
value of the standard deviation is the
lowest S=34,76 kg/da for variant T, and
highest S=112,82 kg/da for T,. A similar
trend is observed for the result of the
average error. It is the lowest for the
control and the highest for fertilization with
N17 P1og K12 g respectively SX=20,09 kg/da
and SX=65,21 kg/da. The relative value of
this quantity follow the same pattern of
change SX%=3,44 and SX%=8,53. The
highest minimum vyield of Min=657,00
kg/da was established by the action of the
fertilizer norm Ngs Pss Kgs4 and the
maximum Max=871,00 kg/da by doubling
the dose of fertilizer N;; Pipg Kizg. The
numerical value of the range is the lowest
D=85,00 kg/da for the control T, and the
highest D=263,00 kg/da for variant T,. On
average for the study period the
coefficient of variation varies from
CV=5,95% for growing maize without
fertilization to CV=14,76% for use at
N17 P1og Kizg.

From the hybrid Kn-517 grown at a
density of 5500 n/da the highest average

yield X = 835,87 kg/da was obtained in
the third year of the study (Table2).
Almost equally result for the indicated
value X = 833,33 kg/da was obtained in
density 6000 n/da. The highest minimum
yield Min=712,00 kg/da was established in
2015 at a higher density. The most
favorable for the studied hybrid was 2016.
At the first density the maximum yield is
Max=932,00 kg/da and at the second
Max=965,00 kg/da.

The same regularity is observed with
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OTHOLWIEeHMEe Ha pasmaxa, 4YunTo CTOM-
HOCTU CcbOTBETHO ca D = 260,00 kg/da n
D 303,0 kg/da. CpegHo oT Tpute
BapuaHTa Ha oTriexpgaHe Ha xubpug KH-
517 (Tqg + Ty + T,), OTKNOHEHVETO Ha
[obnBbT e Haii-manko CV = 4,82% 3a
nbpBaTa rognHa Ha onuta U rbCToTa Ha
noceea 5500 p/da, a Hali-BMCOKO
CV=14,02% 3a Tpetara. [lpu rbcToTa
6000 p/da BapupaHeTOo Ha pobusa ce
M3MeHs B gmanasoH ot CV = 9,82% 3a
2015r1. go CV = 15,22% 3a 2016 T.

regard to the amplitude, whose values are
respectively D=260,00 kg/da and
D=303,00 kg/da. On average of the three
variants of cultivation of hybrid Kn-517
(To*+T1+T,) the deviation of the yield is at
least CV=4,82% for the first year of the
experiment and sowing density 5500n/da
and the highest CV=14,02% for the third.
At a density of 6000 n/da the variation of
the vyield changes in the range from
CVv=9,82% for 2015 to CV=15,22% for
2016.

Tabnunua 2. Ctatuctuyecka oueHka Ha pgobusa (kg/da) Ha xmbpup KH-517 3a

nepvioga 2014-2016r.

Table 2. Statistical analysis of grain yield (kg/da) of maize hybrid Kn-517 for the

period 2014-2016

CTaTncTmn4ecku 5500 p/da 6000 p/da
BENNYNHN roanHu/years rognHu/years

nf;gtr:istﬂgi's 2014 | 2015 | 2016 ;’\Fl’:ggz 2014 | 2015 | 2016 ;’\Fl’:ggz
X 688,67 | 822,67 | 835,67 | 782,34 | 795,00 | 825,67 | 833,33 | 818,00

S 33,21 | 99,74 | 117,17 | 83,37 78,45 | 81,13 | 126,84 | 95,47

sX 19,20 | 57,65 | 67,73 48,19 45,35 | 46,89 | 73,32 55,19

SXop 2,79 7,01 8,10 5,97 5,70 5,68 8,80 6,73

Min 643,00 | 682,00 | 672,00 | 665,67 | 687,00 | 712,00 | 662,00 | 687,00
Max 721,00 | 902,00 | 932,00 | 851,67 | 871,00 | 896,00 | 965,00 | 910,67

D 78,00 | 220,00 | 260,00 | 186,00 | 184,00 | 184,00 | 303,00 | 223,67

CV% 4,82 12,12 | 14,02 10,66 9,86 9,82 15,22 11,67

Mo oTHoweHue Ha xnbpupg KH-613
Hali-B1COK cpefieH fobus e nony4yeH npes
Tpetara eKkcnepumeHTasHa rogmHa
X = 769,33 kg/da 3a rbcToTa 5200 p/da u
X = 772,67 kg/da npes BToparta roguHa u
rbctota 5700 p/da (Ta6nuua 3). Mpu no-
Masikata rbCcToTa MUHUMasTHUAT 0obus ce
n3MeHs no rognHu ot Min = 494,00 kg/da
no  Min 623,00 kg/da, a npu no-
ronamata ot Min 540,00 kg/da po
Min = 625,00 kg/da. Kakto npu nbpsarta,
Taka W npu BTopaTta rctota oT xubpug
KH-613 makcumanHa npoAyKTUBHOCT €
ycTaHoBeHa npe3 2015 r., CbOTBETHO
Max 851,00 kg/da n Max 871,00
kg/da. 3a mbpBaTa rbCcToTa CTOMHOCTTA
Ha pasmaxa e B rpaHuumte o1 D = 102,00
kg/da po D = 220,00 kg/da, cbOTBETHO 3a
2014 »n 2016 r. Ha onuTa. Mpu 5700 p/da
cbluaTa BeMuMHa Bapvpa B AvanasoH oT
D 117,00 kg/da 3a nbpBaTa A0

Regarding the hybrid Kn-613 the
highest average yield was obtained in the
third experimental year SX=769,33 kg/da
for a density of 5200 n/da and SX=772,67
kg/da in the second year and a density of
5700n/da (Table3). At the lower density
the minimum vyield varies by years from
Min=494,00 kg/da to Min=623,00 kg/da
and at the higher from Min=540,00 kg/da
to Min=625,00 kg/da.

In both the first and the second density of
hybrid Kn-613 maximum productivity was
established in 2015 respectively
Max=851,00 kg/da and Max=871,00
kg/da. For the first density the value of the
amplitude is in the range from D=102,00
kg/da to D=220,00 kg/da respectively for
2014 and 2016 of the experiment. At 5700
n/da the same value varies in the range
from D=117,00 kg/da for the first to
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D = 284,00 kg/da 3a BTOpaTa rogmMHa Ha
npoy4ysaHeTo. KoedhmuMeHTHT Ha Bapupa-
He cnpsiMO cpegHus AobuB OT U3NUTBa-
HuTe BapuaHtu (To + T, + T,), ce n3meHs
oT CV = 7,66% 3a 2014 r. go CV = 15,32%
3a 2015 . n rectota 5200 p/da. Mpu 5700
p/da cbliaTa Be/iM4mMHa nma CToHOCTH OT
CV =7,97% 3a nbpBata go CV = 17,00% 3a
BTOpATa ekcrnepumeHTanHa rogmHa.

D=284,00 kg/da for the second year of the
study. The coefficient of variation compared
to the average yield of the tested variants
(To+T1+T,) varies from CV=7,66% for
2014 to CV=15,32% for 2015 and density
5200 n/da. At 5700 n/da the same value
has value from CV=7,97% for the first to
CVv=17,00% for the second experimental
year.

Tabnnua 3. Ctatuctuyecka oueHka Ha gobusa (kg/da) Ha xmbpup KH-613 3a

nepvioga 2014-2016 .

Table 3. Statistical analysis of grain yield (kg/da) of maize hybrid Kn-613 for the

period 2014-2016

CTaTncTmnyecku 5200 p/da 5700 p/da
BEJINUYNHN roguHun/years roguHun/years
Statistical cpegHo cpeaHo
magnitudes 2014 2015 2016 average 2014 2015 2016 average
X 549,33 | 763,33 | 769,33 | 694,00 | 601,67 | 772,67 | 757,67 | 710,67
S 42,09 | 116,98 | 103,47 87,51 47,97 | 131,36 | 94,24 91,19
sSX 24,33 67,62 59,81 50,59 27,73 75,93 54,47 52,71
SXop 4,42 8,86 7,77 7,02 4,61 9,83 7,19 7,21
Min 494,00 | 598,00 | 623,00 | 571,67 | 540,00 | 587,00 | 625,00 | 584,00
Max 596,00 | 851,00 | 843,00 | 763,33 | 657,00 | 871,00 | 835,00 | 787,67
D 102,00 | 253,00 | 220,00 | 191,67 | 117,00 | 284,00 | 210,00 | 203,67
CV% 7,66 15,32 13,45 12,61 7,97 17,00 12,44 12,83
N3BOAN CONCLUSIONS
1. C Ha-BUCOK cpepeH ,U.O6|/|B X = 896'00 1. With the hlghest average yleld

kg/da ce otnuuaBa xmbpupg KH-517 npwu
rbctota 6000 p/da n TOpOBa HOpMa
NgsPs4Ks 4. Mpn Chlnsa BapuaHT 1 npes
2016 r. OT NpoyyYBaHMs XMbpug e oTyeTeH
N Hali-BMCOK noTeHuman Max 965,00
kg/da. Mpu TO3M XMBpMA KOe(UUUEHTBT
Ha BapupaHe Ha [o6uBa € Hal-HUCHK
CV = 4,82% 3a 2014 r. n rectota 5500
p/da v Hait-Bncok CV = 15,22% 3a 2016 T.
n rectota 6000 p/da.

2. Xubpug KH-613 ce xapaktepusupa c
Hali-BMCOKa NPOAYKTUBHOCT MpU rbCToTa
5700 p/da u TOpeHe C NgsPs4Kes.
PeanusnpaHua oT TO3M BapuaHT cpefeH
[obus e X = 784,00 kg/da. MakcumaneH
pesyntat Max = 871,00 kg/da e nonyueH
npe3 2015 r. n n3non3saHe Ha gosara Top
N17P108K125. KoedmumeHTbT Ha Bapupa-
He Ha gobuBa Ha xubpug KH-613 e Haii-
Hucevk CV = 7,66% npe3 2014 r. n 5200
p/da n Haii-Bucok CV = 17,00% npe3 2015
r.n 5700 p/da.

X = 896,00 kg/da a hybrid Kn-517 is a
characterize at a density of 6000 n/da and
a fertilizer rate of Ng s Ps 4 Kg 4. In the same
variant and in 2016 from the studied
hybrid the highest potentional Max=965,00
kg/da was reported. In this hybrid the
coefficient of variation of the yield is the
lowest CV=4,82% for 2014 and density
5500 n/da and the highest CV=15,22% for
2016 and density 6000n/da.

2. Hybrid Kn-613 is characterized by the
highest productivity at a density of 5700
n/da and fertilization with Ngs P54 Kg .
The average vyield realized by this variant

is X= 784,00 kg/da. Maximum result
Max=871,00 kg/da was obtained in 2015
and using the dose of fertilizer N;; P1pg Kizg.
The coefficient of variation of the yield of
hybrid Kn-613 is the lowest CV=7,66%
and 5200 n/da and the highest
CV=17,00% in 2015 and 5700 n/da.
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